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1. OBLIASI XAPAKTEPUCTHUKA PABO‘IEFI IMPOI'PAMMBI
OBIIEOBPA30BATEJBHOU YYEBHOU JUCIHHUITJINHBI
OV .03 <MATEMATHUKA»

11. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMBbl:
O6meoOpa3oBatesibHas  AUCHUIUIMHA «MaTeMaTHKa» SBIISICTCS ~ O0S3aTENBHOW  YaCThIO
0011e0o0pa3oBaTeIbHOTO  IUMKJIAa O00pa3oBaTebHONM MporpaMMmbl B cootBercTBUM ¢ DPI'OC
cueranbHocTd 38.02.07 bankoBckoe neso

1.2. llenn 1 muIaHUpyeMble Pe3yabTaThl OCBOCHHS AU CIHILIHHBI:

1.2.1 Hean o6uieodpazoBaTeIbHOM Y4eOHOM TUCIUIIMHBI:

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

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHHS 00111e00pa30BaTeIbHONH TUCHUILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne qucIUILIiHA uMeet rpu GpopmupoBanuu u pazsutuu OK u [1K.



O01me KOMIeTeH NI

IInanupyemMsble pe3yJbTaThl 00y4YeHHS

npodeccHoHaIbHON AEATEILHOCTH,
OBitajieHne YHUBEPCAIbHBIMU YY€OHBIMH
[I03HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:
- CaMOCTOSITETIbHO  (pOpMyITUpOBaTh |
AKTyaJIM3UpOBaTh npobiiemMy,

[pacCMaTPUBAaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK
WM OCHOBaHUS  JUIS  CpPaBHEHUS,
KJIAaCCU(UKAIIUU ¥ 0000IICHNUS;
ONMpeACNATh  ICJIM  JESATCIbHOCTH,
3ajaBaTh IapaMeTpbl W KPUTEPUU HX
ITOCTHIKCHHUS;
BBISIBJISITH
[IPOTHBOPEUUS
SIBIICHUSX

- BHOCHTHh KOPPEKTHBBI B JICATCIILHOCTD,
OIIEHUBaTh COOTBETCTBHE PE3yJIbTATOB
[IC]IIM, OIICHUBATh PHUCKU TOCIEICTBUH]
IIeSITEIIBHOCTH;

- pa3BHBaTh KPEATHBHOE MBIILJICHUE IPH
PELICHUH KU3HEHHBIX MPOOIIEM

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:
BJIQJIETh HaBBIKAMU yueOHO-
M CCIIEN0BATENHCKON 51 IIPOEKTHOU
NeSITEIbHOCTH, HaBBIKAMH  pa3pelleHus]
npobiem;
BEISIBJISTH

3aKOHOMEPHOCTH u
B paccMaTpHUBaEeMBbIX|

MPUYNHHO-CJIEICTBEHHBIE
CBA3M M  aKTyaJu3UpoBaTh  3ajady,
BbIIBUTaTh ~ THIIOTE3y €€  pelIeHMs,
HAXOJUTh apryMEHTHI JUIsl JJOKa3aTeIbCTBA
CBOMX YTBEpXJACHMI, 3a/1aBaTh apaMeTphbl
1 KPUTEPUU PELICHMUS,

aHAJIM3UPOBATh TOJYYEHHBbIE B XOJ€
pEIIEHNUs 3a/1a4l PE3yIbTaThl, KpUTHUECKH
OLICHUBATh ux JIOCTOBEPHOCTb,
[IPOrHO3MPOBaTh M3MEHEHHME B HOBBIX
YCIIOBUSX;

YMETb  NEPEHOCUTb  3HAHHUS B
[103HABATEJIBHYIO " IIPAKTHYECKYIO

Oo0mme JAucuunimHapHbie
OK 01. BpiOuparsB yactu Tpy10BOro BOCIIUTAHHUS: -BJIaJ€ETh METOIaMU JIOKa3aTeIIbCTB,
CIIOCOOBI pelieHusi- TOTOBHOCTh K  TPyAY, OCO3HAHUEQITOPUTMAMHM  pEIICHUsT  3aj]ady;  YMEHHUE
3a1a4 [IEHHOCTH MacTEPCTBA, TPYAOII00HE; (dbopMyIUpOBaTh ONpPEACICHUs, AKCHOMBI H
podhecCHOHATBLHOM - TOTOBHOCTh K AKTHUBHOM JE€ATEIbHOCTHTCOPEMBI, MIPUMEHSATD HX, MIPOBOJIUTH
eI TEeIbHOCTH TEXHOJIOTHYECKOM u COITMATbHOM|TOKA3aTEIbHBIC PACCYKJICHUS B XOJC pEIICHUs
[IPUMEHUTEIHLHO KHAMpPaBJIEHHOCTH, CIIOCOOHOCTH3a1a4;
Pa3TUIHBIM MHULIUUPOBATD, IJIAHUPOBATH H- yMEThb OINEPUPOBATh TOHATHSIMHU: CTCIICHB,
KOHTEKCTaM CaMOCTOSITEIBHO BBIIIOJIHATh TaKyIO[MHCIIa, JIOTapu(M YHUCIIA, YMCHHE BBHITIOTHSTH)
e TEeIbHOCTE; BBIYMCIICHHE 3HAUYCHUW | TpeoOpa3oBaHMs
- UHTEpEeC K pPa3dUYHbIM  CcQepaMBBIPAXCHUH CO CTEMEHSIMU U JIorapupmMamu,

peoOpa3oBaHus JIPpOOHO-pallMOHATIbHBIX
BBIPAKCHMUI;

- YMETh OIIEpUpPOBAThH MOHATHSMM:
palMOHAJIbHBIC, UPpPALMOHAJIBHEIE,
[oKa3aTesbHbIC, CTENIEHHbIE, Iorapu(MUIecKue,
TPUTOHOMETPUYECKUE ypaBHEHUS "

HEpPaBEHCTBA, HX CUCTEMBI;
YMETh OIEPHPOBATH TMOHATUAMHU: (YHKIIHSA,
HeTpepbIBHAS byHKIHS, POU3BO/IHAS,
[epBooOpa3zHas,  ONPECNIEHHBI  HMHTErpa;
YMEHHE HaXOJUTh IPOU3BOIHBIC AJIEMEHTapHBIX
(GyHKIUI, UCIIONb3Yys CIIPaBOYHBbIE MaTEpHAaIbl;
MCCIIeI0BaTh B MPOCTEHIINX cirydasx (GyHKuuy|
Ha MOHOTOHHOCTBb, HaXOIUTb HauOOJIBIIINE U
HalMEHbIIME 3HAaYeHHs (DYHKIUI; CTPOUTH,
rpaKi  MHOTOWIEHOB C HCIOJIb30BaHUEM|
anmapara MaTeMaTH4eCKOTro aHaJM3a;
[IPUMEHATE IIPOU3BOLHYIO IIPU PELICHUU 3a1a4
Ha JIBIDKEHUE, pemarb HPaKTHUKO-
OPUCHTHPOBAHHBLIC 3ada4W Ha HauOOJIBIIINE W
HalMEHbIIME 3HAYEeHUs, Ha HaXOXKJICHHUE MYTH,
CKOPOCTH M YCKOPEHUS;

- YMETh OIEepPUPOBAThH MOHATUSAMMU:
palioHaIbHas ¢byHKIMS, MoKa3aTesbHast
byHKLIHSA, CTETICHHAsI ¢byHKIHA,
nmorapudmuueckas ¢byHKIMS,
TPUTOHOMETpUYECKHEe  (YHKIIMM, OOpaTHBIE
byHKIUY; yMEHUe CTPOUTH rpaduxyl

M3y4eHHBIX (YHKLUH, HCIOJIb30BaTh TpaduKy
[IPU U3yYEHNUH IPOLECCOB U 3aBUCUMOCTEH, IpH|
PELICHUM 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
M 3aJad U3 peaJlbHOM JKU3HU; BbIpAXaTh
(bopMynaMu 3aBUCUMOCTH MEX]ly BeTHUYUHAMU;
YMETh pEIIaTh TEKCTOBBIE 3aJa4M Pa3HBIX
TUIIOB (B TOM YHCJIE Ha IPOLEHTHI, JOJIU U
yacTH, Ha JBI)KEHHE, paboTy, CTOMMOCTh
TOBApOB M YCIJIYT, HAJIOTH, 3a7ayd U3 objacTy
VIpaBiaeHUS  JIMYHBIMU U CEMEWHBIMHU|
dbuHaHCAMM); COCTaBJIATh BBIPAXKECHMSI,
YPaBHEHHs, HEPABEHCTBA M HX CHCTEMBI IIO|

o0JIacTu KHU3HCACATCIIBHOCTH,

YCJIIOBUIO 3aJadd, HCCICAOBATH TMOJTYYCHHOC




- YMETb UHTETPUPOBATh 3HAHMS U3 Pa3HBIX
MpPEeIMETHBIX 00IacTel;

- BBIIBHraTb HOBBIC MWJIEH, IIpEIyIararh
OpUTMHAJIBHBIE [TOIXO0/Ibl U PELLEHUS;

1 CIIOCOOHOCTb MX MCIIOJIb30BaHMS B
[TI03HABATEJILHOW U COLMAIIbHOW ITPAKTHKE

pelICHHEe | OLIEHUBATh IPaBIONOJIOOHOCTH,
[PE3yJIBTATOB;

YMETb OIEpPUPOBAaTh IOHATUSAMU: CPEIHEE
apudmMeTnyecKkoe, MeAHaHa, Haubospliee |
HAauMEHbIIIEE 3HAYEHUs, pa3Max, AMUCIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO HaOOpa;
YMEHHE U3BJICKATh, UHTEPIPETUPOBATH|
MH(OpPMAINIO, IPEJCTABICHHYIO B TA0INIAX, HA)
uarpammax, rpadukax, OTPa’KAIOLLYIO
CBOIICTBa peEaJIbHbIX IIPOLECCOB U SIBIECHUI;
[PEJCTaBIATh HMH(POPMALMIO €  TOMOLIBIO
TabIIHIL u quarpamm; HCCIIEI0BATh|
CTaTUCTHUYECKUE JIaHHble, B TOM YHUCIE (|
NpPUMEHEHHEM  TpaQHUuecKUX  METOAOB U
DIIEKTPOHHBIX CPEACTB;

- YMETb ONEPUPOBATH MOHATUSAMHU: CIIy4alHBINA
ONBIT U Cly4yailHOe COOBbITHE, BEPOSTHOCTH,
CIIy4allHOrO  COOBITUSI; YMEHHE BBIUUCIATH)
BEPOSTHOCTb C HCIOJIb30BAHUEM TpaUUECKUX|
METO/OB; TMPUMEHATH (POPMYIIBI CIIOKEHHS U
YMHOXKEHUSI BEpOSATHOCTEH, KOMOMHATOPHBIE
dakTel W QOpPMYNBl TPU PpEHICHUH 3a/ad;
OLICHUBATb BEPOSTHOCTU pEabHBIX COOBITHIL;
3HAKOMCTBO CO CJIy4YailHBIMU BEJIMYMHAMU;
YMEHME IPUBOAMUTH IIPUMEPHI  IIPOSBICHUS
3aKkOHa OOJBIIMX 4YHCENl B MPHUPOTHBIX U
0OI11eCTBEHHBIX SBJICHUSX;

- YMEThb OIEpUpPOBaTh NOHATHUAMU: TOUKa,
rpsimasi, IJIOCKOCTB, IIPOCTPAHCTBO,
IBYTpaHHBI yroJl, CKPEIIUBAIOIIUECS MPSMBIE,
[apauIeIbHOCT W NEPHEHAMKYIISPHOCTH|
MPSIMBIX M TUIOCKOCTEH, YroJl MEXy NPSIMbIMH,
YTOJI MEXAY HpSIMOH U IUIOCKOCTBIO, YIoJ
MEXy MJIOCKOCTSIMHU, PAacCTOSIHUE OT TOYKHU JI0|
[JIOCKOCTH, PAacCTOSHHE MEXAY NpPsSIMbIMHU,
paccTOsSiHUE MEXJy IUIOCKOCTSIMM;, YMEHHE
MCII0JIb30BaTh IIPHU PEIIEHUN 3a]a4 WU3Y4YCHHBIC
(GakTbl W TEOpEeMbl IUIAaHUMETPUHU; YMEHUE]
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO
MUDa;

- YMETh OIIepUpOBaThH MOHATHSIMMU:
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHHKa, KYO,
napajieNienunes], npusMa, nupamuaa, Gurypa u
[MOBEPXHOCTh BpAllleHUs, UIWINHP, KOHYC, 11ap,
cdepa, ceueHus: GpUrypsl BpalieHusi, MIOCKOCTb,
Kacaromasics  cdepbl, LUIMHApPA, KOHYCa,
[IoNiab MOBEPXHOCTU NHPAMUIBI, TNPU3MBI,
KOHycCa, ITWIMHApA, TUIomanas chepsl, 00beM
KyOa, MPSAMOYTOJILHOTO  MapajuleNenunena,
MUpaMHJIbl, TPU3MBI, IWINHIpPA, KOHYCa, 111apa;
yMEHHE  u300pakaTh ~ MHOTOIPAaHHHKH U
[MOBEPXHOCTU BPAIICHUSI, UX CEYEHUS OT PYKH, C|
[MOMOULIbI0  YEPTEKHBIX  MHCTPYMEHTOB WU
DIIEKTPOHHBIX CPEJICTB; YMEHHE pacro3HaBaTh
CUMMETPHUIO B IIPOCTPAHCTBE;  YMEHUE

[paCIio3HaBaThb MPAaBUJIbHBIC MHOT'OI'PAHHUKH




YMETh ONEPUPOBATh MOHSATHUSMHU: IBIKCHHE B
[IPOCTPAHCTBE, oI00HBIE buryps B
[IPOCTPAHCTBE;  HCIIOJIb30BaTh  OTHOIICHUE]
[I0MIa/Iel TOBEPXHOCTEH U 0OBEMOB MO00HBIX]
(buryp npu perieHuu 3aay;

- YMETh BBIYHUCIISATH TEOMETPUUECKUE BEITMUNHBI
(muHaA, yroiy, IUIOHIAAb, OOBEM, IUIOIIA/b
MMOBEPXHOCTH ), HCTIOJIBb3YS U3YICHHBIE ()OPMYJIBI
1 METO/IBI;
YMETh
MPSIMOYTOJTbHAS
KOOPJIMHATHl  TOYKH,

OIIepUpOBAThH MOHATHUSIMU:
cucrema KOOPJIMHAT,
BEKTOP, KOOpPJMHATHI
BEKTOpa, CKAJIPHOE IPOM3BEIECHUE, YIoJ]
MEXYy  BEKTOPaMH, CyMMa  BEKTOpOB,
[IPOU3BEJICHNE BEKTOPA HA YHUCJIO; HAXOJUTh C
[MOMOUIbI0 H3Y4YEHHBIX (QOpPMYJT KOOpAUHATBHI
CEepeIMHbl OTPE3Ka, PACCTOSTHUE MEXIY JIBYMs
TOYKaMU;
-yMeTh BBIOMpATh MOAXOMALINN U3YyUYEHHBIH
METOJl Ul pelIeHUs 3a/Jayd, paclo3HaBaTh
MaTemMaTuueckue (akTbl M MaTeMaTHYeCKHe
MOJIEIM B TNPUPOJHBIX U OOIECTBEHHBIX|
SIBJICHUSIX, B HCKYCCTBE; YMEHHUE IIPUBOJUTH
[IpUMEpPBI MaTeMaTHYECKUX OTKPBITUH
[POCCHIICKOM U MUPOBOW MAaTeMaTUYECKOW HAYKH

OK 02. Hcnonb3oBarh
COBPEMEHHBIE CPEJ/ICTBA
MOWCKa, aHajh3a W
MHTEPIIPETAlUU
H(pOopMauu
H(pOpMaIlMOHHbBIE
TEXHOJIOTHH TUTS
BBHITIOJTHEHUS 3aja4
npodecCHoHATbHON
e TeNIbHOCTH

B 00iacTi IEHHOCTH HAYYHOTO MTO3HAHMS:
-c(hOpMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY|
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOH
[IPAKTUKHA, OCHOBAaHHOTO Ha JUaiore
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHHIO
CBOET0 MECTa B MOJUKYJIbTYPHOM MHPE;
COBEpUICHCTBOBAHUE  SI3BIKOBOM

i

B3aUMO/ICHCTBUS
[MO3HAHUS MHPA;
OCO3HAaHHME  LEHHOCTH  HAy4HOM|
eI TEIbHOCTH, TOTOBHOCTh OCYILECTBIISITH
[IPOEKTHYIO U HCCIIEI0BATEIBCKYIO
eSTEIbHOCTh ~ MHAMBUAYAJIBHO U B
rpymnre.

OBnajzieHre YHUBEpCAJIbHBIMH Yy4e€OHBIMU
MO03HABATEIbHBIMU ACHCTBUSIMHU:

B) paboTa ¢ uHpopMmaIuei:

BJaJeTh ~ HaBBIKAMH  MOJYYEHHUS
MH(pOpMallMd U3 MCTOYHHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITENIBHO OCYLIECTBIIATH
MOKMCK, aHalMu3, CHUCTEeMaTU3alUl U
MHTEpIpeTalnio HHPOPMALIUU PA3ITHYHBIX]
BUJI0B U (DOPM IpeICTaBICHUS;

co3/laBaTh  TEKCTHl B
dopmarax Cc  y4eTOM
MHpOpMAaLlUM U LEJIEBOM
BbIOMpast ONTHUMAJIBHYIO
MPECTAaBICHNUS U BU3yaIH3alUH;

MEXIy JIIOABMHU U

paSJ'II/I‘{HBIX
HAa3HAYCHU
ayIMTOpHH,

(opmy

yMETh OTIepPUPOBATH MOHATHUSIMHU:
palvoHaIbHAs byHKIMS, HoKa3aresbHas
byHKIHA, CTeTIeHHas GbyHKIHA,
morapupmMuyecKas byHKIMS,
TPUTOHOMETpUYECKHEe  (PYHKIHMHU, OOpaTHbBIE
byHKLINY; YMEHHE CTPOUTh rpaduky]
M3Y4YEHHBIX (QYHKIMI, HCHOJIb30BaTh Ipaduky
[pU U3Y4YEHUU MPOLIECCOB U 3aBUCUMOCTEH, MpH|

UUTATEIBCKOM KYyJIbTYpbl Kak CpEeACTBA|PEIICHUH 33Ja4 U3 APYTUX Yy4eOHBIX MPEIMETOB

W 3aJa4 U3 PEAJbHOM JKU3HU; BBIpaXaTb
(opMysiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;
- YMETb ONEPUPOBATH MOHATUSMHU: TOXKIECTBO,
TOKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE,
HEPABEHCTBO, cucrema ypaBHEHUI y
HEPABEHCTB,  PABHOCWIBHOCTh  YpaBHEHUH,
HEPAaBEHCTB U CHUCTEM,  palMOHAaJbHBIE,
MppalMOHATIbHBIE, MMOKa3aTelbHbIE, CTETICHHbIE,
IorapupmMuyuecKue, TPUTOHOMETPUUECKHE
YpaBHEHHUS, HEpPaBEHCTBA M CHCTEMBI; YMETh
peliaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C
MOMOUIbI0  Pa3IMYHBIX IPHUEMOB;  pelaTh
YPaBHEHHs, HEPAaBEHCTBA U  CHCTEMBI C
[apaMeTpoM; MPUMEHSITh ypaBHEHUS,
HEPABEHCTBA, HX CUCTEMBl [UIsl PELICHMUS]
MaTeMaTHUYeCKUX 3a/a4d U 3aJad U3 Pa3InyHbIX|
001acTeil HayKH U pealbHOM KU3HH;

- yMeTb CBOOOJHO OIEpPUPOBaTh MOHSITHUSIMHU:
NIBUKEHME, NTapaAJIJIENIbHBIN IEPEHOC, CHMMETPHS]
Ha IUIOCKOCTM M B THPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue 1Moaoousi, mMogoOHbIe (QUTYPHI;

OLIEHUBATh JIOCTOBEPHOCTH,

YMETh pAaclo3HaBaTh paBHblE U MOJO0OHBIE




ITerMTUMHOCTD uHbopMaIuuy, ee

COOTBCTCTBUC TIPABOBBIM HW MOPAJIIBHO-
DTUYCCKHUM HOpMaMm;
- HCIIOJB30BaTh CpCaAcCTBa

MH()OPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX
TEXHOJOTMH B PEUICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OpPTraHH3allMOHHBIX
Bagjad ¢ coOmoneHueM  TpeOoBaHUY
ODPrOHOMHKH, TEXHHKH Oe30MacHOCTH,
CHTHEHBI, pPecypcocOepeKeHus], TPaBOBBIX|
12 TUYECKUX HODM, HOPM
MH(OPMAIIMOHHON 0€30MaCHOCTH;

BJIAJICTh HABBIKAMH DACIIO3HABaHUS |
BaUThl MHPOpPMALUH, UH)OPMAITMOHHON
0€3011aCHOCTH JINYHOCTH

burypsl, B TOM 4YHCI€ B IPUPOJIE, UCKYCCTBE,
ApPXUTEKTYpE; YMETh HCII0JIb30BAaTh
FEOMETPUUYECKUE OTHOLLIEHUS, HaxOJIUTh
r€OMETPUYECKUE BEJIMYUHBl  (JUIMHA, Yrod,

[I0Iab, OOBEM) IpH pEIIeHUH 3a7ad U3
IPYIUX y4eOHBIX NPEIMETOB U U3 pEaIbHOM
KU3HU

OK 03. [1nanupoBaTh U
[pealn30BbIBATh
COOCTBEHHOE
npodeccuoHanbHOE |
ITMYHOCTHOE Pa3BHUTHE,
[peIPUHIMATETbCKYIO
NesITeTbHOCTD B
podeccuoHanbHOM
chepe, HCIOIB30BATH
BHAHUS 10 TPaBOBOM H
(uHaHCOBOM
[PaMOTHOCTH B

PA3IMYHBIX KN3HCHHBIX|
CUTyalusax

B  ofbmactu  AyXOBHO-HPaBCTBEHHOTIO|
BOCITUTAHHS:

--  c(hOpMHUPOBAHHOCTH  HPABCTBEHHOT'O
CO3HAHMS, STUYECKOTO ITOBEICHUS;

- CIIOCOOHOCTH OLIEHHWBAaTh CUTYalUIO U
NPUHUMATh OCO3HaHHBIC  pEIICHHS,
OPUEHTUPYSICH Ha MOpaJbHO-
HpPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAaHHE JIMYHOTO  BKJIaga B

[MOCTPOCHUE YCTOMYHUBOTO OYAyIEro;
OTBETCTBCHHOE OTHOIICHUE K CBOHM
poguTensM W (UIM) JPYTHMM 4I€HaM
CeMbH, CO3JJaHHI0 CEMbU Ha OCHOBE
0CO3HAHHOTO MPUHATUSA LIEHHOCTEH
CEMCMHOM JKHW3HH B COOTBETCTBHU C
TpaauIUsaMU Hapos10B Poccuu;

OBnaneHue YHUBEpPCaIbHBIMU
PETYIATUBHBIMU JIEHCTBUSMHU:

a) caMOOpTaHU3aIIUS:

CaMOCTOSTEIHHO OCYILECTBIISAThH
MMO3HABATEJIBHYIO JCSITEIIbHOCTD, BBISIBIISTH
MpoOJieMbl, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIE 3aJla4yll B 00pa30BaTEIbHOM
MeATETbHOCTH U )KU3HEHHBIX CUTYaIUsX;
CaMOCTOSATENLHO  COCTAaBJIATH  IIJIaH
pereHus poOIEeMbI c Y4EeTOM
MMCIOIINXCS  PEeCYpPCOB,  COOCTBEHHBIX
BO3MOXXHOCTEN U MPEANOYTEHN;

- 1aBaTh OIIEHKY HOBBIM CHUTYAIlUsIM;

CII0COOCTBOBATh (bopMHpOBaHHUIO u
[POSBICHUIO IIMPOKOW  JPYAMLIMH B
pasHBIX O0JIACTSIX 3HAaHUM, TOCTOSHHO

MOBBIIATH CBOW  00pa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh IMPHEMbl pedIeKCHH ]

OLICHKH CHUTyallid, BbIOOpa BEPHOIO
[pELICHUS;
- yMETh OLICHUBAaTb  PHUCKH W

CBOCBPCMCHHO MMPUHUMATL PCUICHUA 11O UX]

YMETh OIepupOBaTh MOHATHUSIMU:
[palMOHAJIbHbIE, UppALMOHAIbHBIE,
MoKa3aTebHbIC, CTETICHHBIE, JIorapu(MUIecKue,
TPUTOHOMETPUYECKUE ypaBHEHUS "
HEPABEHCTBA, UX CUCTEMBI;

YMETh ONEpUPOBATH MOHATUSAMU:
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHHKa, KYO,
napajuieNienunes, npusMa, nupamuaa, Gurypa u
[IOBEPXHOCTh BpALLEHUS, LIUIUH/P, KOHYC, 11ap,
cdepa, cedeHus GUrypbl BpalleHUs, IJIOCKOCTb,
Kacaromasicsi  cepsl, UWIMHApPA, KOHYCA,
[JI0Iab TTOBEPXHOCTU NUPaMUAbl, IPHU3MBI,
KOHyCa, MWIMHApA, IUIomangs chepsl, oObem
KyOa, MPsAMOYTOJILHOTO  MapajuleNenunena,
MUpaMUJIbl, TPU3MBI, IWINHIpPA, KOHYCa, 111apa;
yMEeHHEe  u300pakaThb ~ MHOTOIPAaHHHKH U
[MOBEPXHOCTHU BPAIICHUSI, UX CEYEHUSI OT PYKH, C
[MOMOLIBI0  YEPTEKHBIX  MHCTPYMEHTOB U
QIIEKTPOHHBIX CPEJCTB; YMETh paclo3HaBaTh
CUMMETPHIO B IIPOCTPAHCTBE; YMETH
[pacrio3HaBaTh NPaBUIIbHBIE MHOTOIPaHHUKH;
YMETh OIIepUpOBaThH MOHATHSIMMU:
[PSIMOYTOJIbHAS cucrema KOOpJMHAT,
KOOpAMHATBl TOYKHM, BEKTOp, KOOpJUHATBH]
BEKTOpa, CKAJISpPHOE MPOU3BENIEHUE, YIoJl
MEXIY  BEKTOPaMH, CyMMa  BEKTOpPOB,
[IPOM3BEICHNE BEKTOpa Ha YHCIIO; HAaXOAUTH C
[OMOILBI0 HW3YYEHHBIX (OpMyNn KOOpAMHATH
CepeIUHBl OTPE3Ka, PACCTOSIHHUE MEXIY IBYMs
TOYKAMU

CHHIKEHMIO;




B) SMOIIMOHANBLHBIN UHTEIJICKT,
MpeIoJIararoIInii chOPMUPOBAHHOCTH:
BHYTPEHHEH MOTHUBAILIMHU, BKIJIKOYAIOIICH
CTpEMJICHHE K JOCTIKEHUIO 1EIH U
yCcrexy, ONTHUMH3M, HWHHUIIMATUBHOCTD,
YMEHUE JEeHCTBOBAThb, MCXOAS U3 CBOHUX
BO3MOKHOCTEI;

- OMIATHH, BKIIOYAIOIIEH CIIOCOOHOCTH
[MOHMMATh SMOIMOHAJILHOE  COCTOSIHHE
PYTHX, YUUTHIBATH ero npu
OCYIIIECTBIICHUU KOMMYHHKAINH,
CIIOCOOHOCTh COUYYBCTBUIO u
COTIEepPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX
CIIOCOOHOCTH BBICTPaWBaTh OTHOILIEHUS C
IIPYTHMH JIFOIEMH, 3200 THTHCSI, TIPOSBIISTH
MHTEpEC U pa3peniatb KOHQINKTHI

K

OK 04. DddexruBnO
B3aUMOJICHICTBOBATh |
paboTaTh B KOJUJICKTHUBE
1 KOMaHJIe

TOTOBHOCTD K CaMOPa3BUTHIO,
CAMOCTOATEJIbHOCTH U CAMOOIIPEIEIICHHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
LICCIICIOBATEIIHLCKOM, MPOEKTHOU U
COITUATLHOM JESITCIHFHOCTH,

OBitageHue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JCUCTBUSMU:

0) COBMECTHAS ICSITEIIbHOCTD:

- IMOHHUMATh u HCIIOJIB30BaTh
[pPEeUMYIIEeCTBa KOMaHIHOM 3|
WHIUBUTyaJIbHON PabOThI;

- MIPUHUMATD LEIH COBMECTHOH
eI TeIIbHOCTH, OpraHU30BHIBATH "
KOOPIMHUPOBATh  ACHCTBUS 1O €€

ITOCTHIKEHHUIO: COCTABIIATE TJIaH JICHCTBHM,
pacrpenensaTb poJIM C YYETOM MHEHHM
YUaCTHUKOB ~ OOCYXXIaTb  pe3yJIbTaThl
COBMECTHOM pabOTHI;

- KOOPJAMHUPOBATh U BBINOIHATH paboTy B
YCIIOBUSAX PEaJbHOr0, BHUPTYAIBHOIO M
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
OCYILIECTBIIATH MO3UTHUBHOE
CTPATErMYECKOE TMOBEJICHUE B Pa3JIMYHBIX]

CUTyalMsX, MPOSABIATH TBOPUYECTBO W
BOOOpakeHne, ObITh MHUIIMATUBHBIM.
OBitageHue YHUBEPCAIbHBIMHY|

PETYISTHBHBIMH JICHCTBUSMU:

') IpUHATHE ce0s U IPYTHX JIIOJCH:
NPUHAMATh MOTHBBI M  apTyMEHTHI
NPYTUX JII0JIeH NP aHallu3e pe3yJbTaToB
NesITeTbHOCTH,

- IPU3HABaTh CBOE MPABO M MPABO JPYTUX
ITFOJIeH Ha OITMOKY;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C
MO3HIIAHU IPYTOTO YeIOBEKa

- YMETb ONEPUPOBATH MOHATUSAMHU: CIIy4auHBIN
ONBIT U Cly4yailHOe COOBbITHE, BEPOSTHOCTH,
CIIy4alfHOTO  COOBITHS; YMETh  BBIYHCISTH,
BEPOSTHOCTb C HCIOJb30BAHUEM TpaUUECKUX|
METO/OB; TNPUMEHATH (OPMYIIBI CIIOKEHHS U
YMHOXKEHUSI BEpOSATHOCTEH, KOMOMHATOPHBIE
dakTel W QOpPMYNBI TPU pEIICHUH 3a]ad;
OLICHUBATb BEPOSITHOCTU pEabHBIX COOBITHIL;
3HAKOMCTBO CO CIy4YailHBIMU BEJIMYMHAMU;
YMEHUE TPUBOJIUTH IPUMEPbl HPOSBICHUS
3aKOHa OOJBIIMX 4YHCENl B MPHUPOTHBIX U
0OI11eCTBEHHBIX SBJICHUSX;

- YMeTb CBOOOJHO OIEpPUPOBaTh MOHSITHUSIMHU:
CTETIEHb C ILEJNbIM I[OKa3aTeleM, KOpEHb)
HATYpaJTbHOMN CTETICHH, CTENEHb v
palMOHANBHBIM  [IOKa3aTelieM, CTeNeHb ¢
IIEHICTBUTEIIBHBIM (BEILIeCTBEHHBIM)
[okaszareseM, Jorapu@m Jucia, CHHyC, KOCHHYC
1 TAHT€HC MPOU3BOJILHOTO YHCIIA;

- YMeTb CBOOOJHO OIEPUPOBATH MOHATUSIMHU:
rpapuk  Qynknuu, oOpatHas  (QyHKIHS,
KOMMO3ULUSA (YHKUMH, JHHEHHass QyHKIuS,
KBaJpaTUuHas (PyHKLUS, CTEHEHHAs] (QYHKIUS C
[eJIbIM ~ TI0Ka3aTeleM, TPUTOHOMETPUYECKUE
GyHKIIMM, OOpaTHble  TPUTOHOMETPHUYECKHE
(byHKIMHM, TOKa3aTelabHas M Jorapudmuyeckas
(GyHKIIMM; yMETh CTPOUTH IpaduKu (YHKIHM,
BBITTOJIHATH npeoOpa3oBaHus rpaduKoB
(b yHKIINI;

- YMETb HCIOJb30BaTh rpaduku (QyHKIMH JUIs
M3Y4YEeHHUsST DPOLECCOB U 3aBUCUMOCTEH IpH|
PELICHUN 33/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB
U 13 pEaNbHOHN >KU3HU; BBIpaXaTb (hopMyramu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

- CBOOOJIHO ONEpUPOBATH NOHATHUSMU: YETHOCTH)
byHKIHY, MEPUOAUYHOCTD ¢byHKIHY,
OTPaHUYCHHOCTh  (DYHKIIMH, MOHOTOHHOCTH|
(byHKINHY, SKCTpeMyM (DYHKIMH, HauOoJbIIee 1

HauMEHbIIIee 3HAYCHUS byHKIIMHN HA)




[TPOMEXKYTKE; YMEThb NPOBOIUTH HCCICIOBAHUE
GbyHKIUY;

- YMETb MCIIOJIb30BaThb CBOMCTBA M Tpa(UKH
(byHKUMN Ui pelieHusl ypaBHeHUH, HEPaBEHCTB
M 3aJady C IapamMeTpaMmM; M300paxarb Ha
KOOPJAMHATHOMN INIOCKOCTH MHOXECTBA PEILICHUM
YPaBHEHHI, HEPABEHCTB U UX CUCTEM

OK 05. OcymecTBisth
YCTHYIO U TUCHMEHHYIO

B 0011acTH 3CTETHYECKOrO BOCITUTAHUS:
OCTETUYCCKOC OTHOILICHHUE K MHUDPY,

YMETb ONEpPUPOBAaTh MOHATUSIMHU:
apudmernyeckoe, MeauaHa,

cpenHee
HanOoJplllee U

KOMMYHHKAIUIO HABKJIOYasi OCTETUKY ObITa, HAyYHOrO H[HAMMEHBIIEE 3HAYEHUS, pa3Mmax, JAUCHepCHs,
rOCYIapCTBEHHOM TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, TPYIAICTAHIAPTHOE OTKJIOHEHHE 4YHMCIOBOTO Habopa;
SI3BIKE Poccuiickoiin 00IIeCTBEHHBIX OTHOIICHU; YMEHUE U3BJIEKATh, HUHTEPIPETUPOBATH
Denepauy ¢ y4eTOM[- CIIOCOOHOCTh BOCHPUHUMATh Pa3IMYHbICUMH(POPMALIUIO, IPEACTABICHHYIO B Ta0InIax, Ha|
0COOEHHOCTEHN BU/Ibl NCKYCCTBA, TPAJAULIMM U TBOpUYECTBO[IUArpamMmax, rpadukax, OTPaKAIOILYIO
COLIMATILHOTO H[CBOETO UM JPYrMX HapoOB, OILIYIIAThICBOMCTBA PEANBHBIX IPOLECCOB U SIBICHUN;
KYJIbTYPHOT'O OMOIIMOHAIBHOE BO3ICHCTBUE HCKYCCTBA; |[IPEACTABIATh HHPOPMALUIO C  MOMOIIBIO
KOHTEKCTa - yOeXJEeHHOCTh B 3HAYUMOCTH JUIA[Ta0IUI u Juarpamum; HCCIIEI0BATh|

ITMYHOCTH U OOIECTBA OTEYECTBEHHOI'O M|CTAaTUCTHUYECKHE JaHHbIE, B TOM YHCIE C

MUPOBOTO UCKYCCTBa, THUYECKUX[IPUMEHEHUEM  Ipauyeckux  METOl0B U

KYJIbTYPHBIX TpaAMLMA W  HApOIHOIOPJIEKTPOHHBIX CPE/CTB;

TBOPUYECTBA; - YMETb OIIEpUPOBaTh NOHATHUAMU: TOUKa,

- TOTOBHOCTb K CAMOBBIPQXEHHUIO BlIpsiMasi, IJIOCKOCTB, IIPOCTPAHCTBO,

Pa3sHBIX BHJAX MCKYCCTBA, CTPEMIICHME[IBYTPAHHBI YroJl, CKPEIIMBAIOIIHUECS IPSMBIE,

[1POSIBIISATH KayecTBa TBOpUYECKOH[IapaIeIbHOCTh M MEPHEHIUKYISPHOCTD

ITM4YHOCTH; [IPSIMBIX U TUIOCKOCTEH, YroJl MEXIY MPSMBIMH,

OBnasneHue YHUBEPCAJIbHBIMUYTOJI MEXAY NPSIMOM M IUIOCKOCTBbIO, YIOJ

KOMMYHHUKaTUBHBIMU JCHCTBUAMMU: MEXy IJIOCKOCTSIMHU, PACCTOSIHUE OT TOUYKH JI0|

a) oOleHueE: [JIOCKOCTH, PpAcCTOSHUE MEXAYy NpsSMbIMHU,

- OCYILECTBIATh KOMMYHHUKALlMM BO BCEX[PACCTOSIHUE MEXKIY IIOCKOCTSAMU;

cepax )KU3HU; - YMETb MHCIIONIb30BaTh IPU PEUICHUH 3ajay|

- pacro3HaBaTh HeBepOaJbHbIE CPEICTBAU3Y4YECHHBbIE (DAKTBI U TEOPEMbl IIAHUMETPUH;

0OLIeHMS, MNOHUMATh 3HaYCHHE[yMEHHE  OLIEHMBAaTb  pa3Mepbl  OOBEKTOB

COLIMATIBHBIX ~ 3HAKOB,  PACIIO3HABATHOKPYXAIOIIET0 MUpa

[PEOCHUIKM KOH(IMKTHBIX CUTyallMi U

CMSr4aTh KOH(IUKTHI;

- Pa3BEpPHYTO M JIOTUYHO WU3JIaraTb CBOIO

TOYKY 3pEHUS C  HCIIOJIIb30BaHHEM

SI3BIKOBBIX CPEJICTB
OK 06. IIposBisATH- 0CO3HaAHME OOYUYAIOIIMMUCSA POCCHUMCKOMN- yMETh pellaTh TEKCTOBBIE 33Jayl pa3HbIX|
pa)XIaHCKO- Fpa)XAaHCKOW UIEHTUYHOCTH; TUIOB (B TOM YMCJIE Ha MPOLEHTHI, JOJIU U
aTPUOTHYECKYIO - LIeJICHAIIPaBJICHHOE pa3BUTHEMACTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb
MO3UIIHIO, BHYTpEHHEHl  MO3UIMM JIMYHOCTH  HATOBapOB U YCIYT, HAJOTH, 3a/la4dl U3 00JIacTy|
IEMOHCTPUPOBATh OCHOBE IyXOBHO-HPABCTBEHHBIX[yIIPABJIEHUSI  JIMYHBIMU U CEMEWHBIMH
OCO3HAaHHOE IOBEICHUEIEHHOCTEN HapoJl0B Poccuiickoiifpunancamn); COCTAaBJISITh BBIPAKEHMS,
Ha ocHoBe@enepanuy, HUCTOPUYECKHUX UypaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI IIO
TpauLHOHHBIX HAI[MOHAJIbHO-KYJIbTYPHBIX TPaJULIMIA,yCIIOBUIO 3a/layM, MCCIEI0BATh IOIY4YEHHOE
POCCHIMCKMX JyXOBHO-(DOPMHUpOBAaHHME  CHUCTEMbl  3HAYMMBIX[pELIEHHE M OLEHUBATh IMPaBIONOJO00HOCTH,
HPAaBCTBEHHBIX [IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,[p€3YJIbTAaTOB;
[IEHHOCTEH, B  TOM{@HTUKOPPYNLHMOHHOTO  MHPOBO33PEHUS,- *ymemo onepuposambo NOHAMUAMU
qucie c Yy4ETOM|[IPaBOCO3HAHMS, 9KOJIOTUYECKOHonpedenenue, axcuoma, meopema, creocmeue,
rapMOHHU3aLUU KYJIBTYpbl, CIOCOOHOCTH CTaBUTh LENU H|C8OLUCMEBO, NPU3HAK, 00Ka3amenbcmeo,
MEXHAIIMOHAIBHBIX  MCTPOUTH )KM3HEHHbIE TJIaHBI, pasHocunbHble Gopmynuposxu; ymemb
MEXKPETUTNO3HBIX B yacTu rpaxJaHCKOr0 BOCIIUTaHUS: dopmynuposamo obpamHoe u
OTHOIICHUH, - OCO3HAHUE CBOMUX KOHCTUTYLMOHHBIX[IPOMUBONONONCHOE YMEEPIUCOeHUe, NPUBOOUMb
[PUMEHATh CTAHIAPTHINPAB U 00S3aHHOCTEH, yBaXKCHUE 3aKOHA UNpUMepbl U  KOHMPHPUMEPSl, UCHOIb306AMb
AHTMKOPPYNUIHUOHHOIO [TPABONIOPSIKA; memoo mamemamuyeckou UHOVKYUU,




[TOBEIECHHUS

- MIPUHATHE TPaAUITHOHHBIX|
HAIIMOHAJIBHEIX, 0011IeYeIOBEUECKHUX|
TYMAaHUCTHYECKUX W JI€MOKPATHYECKHUX|
[ICHHOCTCI;

- TOTOBHOCTH IIPOTHBOCTOSITH HJICOJIOTHH|
DKCTpPEeMH3Ma, HaIlMOHAJIM3Ma,
KceHooOuu, JTUCKPUMHUHAITIH I10
COLIMATILHBIM, PEIUTHO3HBIM, PaCOBBIM,
HallMOHAITBHBIM IPU3HAKAM;

- TOTOBHOCTb  BECTH  COBMECTHYIO
NMesATeTLHOCTh B MHTEpPEcax TPaaaHCKOTO
o0111ecTBA, y4acTBOBaTh B
CaMOYTIPaBIICHUH B
0011e00pa30BaTEIbHON  OpPraHu3allud U
ITETCKO-IOHOIIECKUX OpraHU3aIMIX;

- YMCHHE B3aKMMOJIEHCTBOBATh c
coLMaabHBIMU UHCTUTYTaMHU B
COOTBETCTBUU C€ WX (QYHKIUAMH U
Ha3sHAUEHHEM;

-  TOTOBHOCTh K TYMaHUTApHOW W
BOJIOHTEPCKOU JIEATEIbHOCTH;
MATPUOTHICCKOTO BOCTIMTAHHUS

- c(hOpMUPOBAHHOCTh pPOCCUICKOI
CpaskIaHCKOM UJCHTUYHOCTH,
MaTPUOTH3Ma, YBKEHUA K  CBOEMY

HapoJly, YyBCTBA OTBETCTBEHHOCTH MEPE]|
PonrHOM, TOPOCTH 3a CBOM Kpai, CBOI)
PonuHy, CBOM SI3BIK M KYJIBTYDPY, IPOLLIOE

M HACTOsIIEe  MHOTOHAlMOHAIBHOTO
Hapoaa Poccuu;

- LIEHHOCTHOE OTHOILIEHHE K|
roCya1apCTBECHHBIM CHMBOJIaM,
MCTOPUYECKOMY u MIPUPOTHOMY]
HAaCJICIULO, naMATHHUKaM, TpaauuAaMm|

HapoaoB Poccun, noctmxkenusm Poccuun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHSIX H
TpyZe;

- ujeliHast yOeXKIEHHOCTh, TOTOBHOCTH K|
cnyxenntro u  3ammre  OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAb0Y;

OCBOEHHBIE o0yyaromuMucs
MCKITPECAMETHEBIC IIOHATHSA H
YHUBEpCaJbHBbIE  ydyeOHble  JeicTBuS
(perynsaTuBHBIE, [M03HABATEIILHBIE,
KOMMYHHKATHBHBIE);

- CIOCOOHOCThL HX HCHOJL30BAaHHUSA B
MO3HABATEIILHON U COLMANIBHON MPAKTUKE,
TOTOBHOCTH K CaMOCTOSITe.]'H)HOMy
MTAHUPOBAHUIO 51 OCYIIIECTBIICHUIO
VIeOHOW  JCSITENLHOCTH, OpTaHHU3AIHH

npoBOOUMb 0OKA3AMENIbHBIE PACCYHCOCHUST NPU
pewienuy  3a0a4,  OYeHUBAMb  JO2UYECKVIO|
NPABUILHOCIb PACCYICOCHUIL,

- *ymemsb c60000HO onepupoéamsv NOHAMUIMU.
nociedosamenbHOCHD, apugmemuueckasy
npocpeccus,  eeomempuieckdas — Npocpeccus,
OeckoneyHo — yoOwlealowas — 2eoMempudecKdst
npocpeccusi; ymembs 3a0asamby,
nociedosamenbHOCMU, 8 MOM YUCe ¢ NOMOWBIO
peKyppeHmubix popmy;

- *ymemsb evlOuUpamev noOXo0awull. Memoo OJis
pewienus  3a0auu;, NOHUMAHUE 3HAYUMOCMY,
Mamemamuky 6  U3VHeHUU  NPUPOOHLIX U
00UeCMBEHHbIX NPOYeCco8 U AGNEeHULl, yMemb
pacnosnasamo nposiieHue 3aKOHO8
(MamemamuKky 6 UCKyccmee, ymems npusooumbs
npumepvl MAmMemMamuyeckux OMKPbIMU
pOCCUlICKOU U MUPOBOU  MAMeMAmuiecKoll
HayKu

yaeOHOTO COTPYJHUYECTBA c
[e1arort4ycCKuMun pa6OTHI/IKaMI/I H
CBEPCTHUKAMH, K y4aCTHIO B MOCTPOCHHH
HTUBHTyJIbHOU o0pa3oBaTenbHOH
TPACKTOPHH;

- OBJIAJICHUC  HABBIKAMH  y4eOHO-




ICCIICTOBATEIbCKOM, MPOEKTHOMN U

COLIUAIILHON IEATEILHOCTH

OK 07. ConeiicTBoBaTth
COXPAHEHUIO
OKpY>Karolle  cpenpl,
PECYpPCOCOEPEIKECHHUIO,
NPUMEHATh 3HAHHUA 00
M3MEHEHUU  KIUMarTa,
[TPUHIIAITBI
OEPEIKITUBOTO
[POU3BOJICTBA,
b pexTuBHO
N1CHCTBOBATH
Ype3BhIYANHBIX
CUTYaIUIX

w

- HE MPUHUMATH JEUCTBUSI, MPUHOCSIIINE]
Bpe/l OKpYXKarollel cperne;
yMETh

MIPOTHO3HPOBATH
HEeOIaronpusTHIC 9KOJIOTHYCCKHE]
[TOCJICCTBUS peIITPHHIMAEMBIX
e CTBUI, IPEIOTBPALIATh HX;

pacIiupUTh  ONBIT  JACSTEIHHOCTH
PKOJIOTUYECKOW HAINPaBJICHHOCTH;
pazpabaThiBaTh ~ IJIaH  pEHICHUS
MPOOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS]
MaTepUaTbHBIX u HEMaTepUATbHBIX|
[PECYPCOB;

OCYIIECTBIISITh  II€JICHAINIPABICHHBIH]
[MOMCK TIEPEHOCAa CPEACTB M CIOCOOOB
MEHCTBUS B IPOECCHOHAIBHYIO CPEILY;

- YMCTb ICPECHOCUTD 3HaHUA B
IMO3HABATCIbHYIO u IMPAKTUYCCKYIO|
o0acTH KU3HCOACATCIIbHOCTH,

- [IpcajiaraTb HOBBIC IIPOCKTHI, OLICHUBATH

1501(5¢ C IIO3UIIUHN HOBU3HBEI,
OpUTrMHAaJIbHOCTH, HpaKTH‘{eCKOﬁ
BHAYNMOCTH,

JaBaTb OLCHKY HOBBIM CHTYyallUAM,
BHOCUTb KOPPCKTHUBbBI B JCATCIBHOCTD,

YMETh OIEPHPOBATH MOHATUAMHU: (YHKIHA,

HelpepbIBHAS byHKIMS, HPOU3BOJIHAS,
nepBoOOpaszHasi, ONpPEACNCHHBI  HMHTErpa;
YMETh HaXOIHUTh IMPOHU3BOJHBIC JJIEMECHTAPHBIX

(yHKUIMH, UCIIONB3YSI CIIPABOYHBIC MaTepHAIbI;
MCCIIeIoBaTh B MPOCTEHIINX CllydasX (yHKLIUY
HAa MOHOTOHHOCTb, HAaXOJUTh HAWOOJBIIUE U
HalMEHbIIME 3HAYeHHs (DYHKIUI; CTPOUTH,
rpadKd  MHOTOWIEHOB C HCIOJIb30BAHUEM|
arrapara MaTEMaTHYECKOT O aHalun3a;
[IPUMEHSTh MPOU3BOJHYIO IPU PELICHUM 3a/ayl
Ha JBUKCHMUE; pelarb IIPAKTHKO-
OPUEHTHPOBAaHHBIC 3a/a4d Ha HauOONbIINE U
HAaUMEHBIINE 3HAYEHUS, HA HAXOXKICHHUE ITYTH,
CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATh MOHATHIMU: JBIKCHUE B
[IPOCTPAHCTBE, oI00HBIE burypst B
[POCTPAHCTBE;  WCIOJIB30BaTh  OTHOILICHHE

[JI0111a]IeH TOBEPXHOCTEH M 00bEMOB MOI00HBIX|
(buryp npu perieHuu 3aaay;

- YMETb BBIYHUCIATH T€OMETPUUYECKUE BEITUYNHBI
(uMHA, Yyroj, IUIOIAAb, OO0bEM, IUIOIAMb
[NOBEPXHOCTH), UCII0JIb3Yys U3YyUEHHbIE (POPMYJIBI
1 METO]IbI

OLICHUBATb COOTBETCTBUE PE3YJIHTATOB

LIEJISIM
IIK 1.3. OcymecrBasary HaBblku: — OCYyHIECTBIATH — IOArOTOBKY |YMETh WCIIONB30BaTh CBOMCTBA W Tpaduky
IOATOTOBKY MAaTCpHUaJIOB MaTcpuaioB JJIA (1)OpMI/IpOBaHI/I5{ )58 (I)YHK]_H/Iﬁ 1 pemeHHﬂ ypaBHeHHﬁ’ HepaBeHCTB
s GopmupoBaHus W BeAeHUs — 0a3bl  JAHHBIX — PAcUETHBIX M300paXaTh HA

BelleHUs 0a3bl JaHHBIX
pacueTHBIX (TUIATEKHBIX )
JIOKyMEHTOB

(TIIaTeXHBIX) TOKYMEHTOB

3name JNOKadbHBIE HOPMATUBHBEIE aKTHl H
METOAMYECKHE JOKYMEHTHl B 0O0JacTH
TJIATEeXKHBIX YCIIYT;

HOpPMaTHBHBIE IPaBOBBIE aKTEI,
perynupyromnme OCYIIECTBIICHUE
TUTATEXKHBIX YCITYT;

CIICIATN3UPOBAHHOE pOrpaMMHOE
obecnieyeHue Ut pac4yeTHoro
00CITy>KMBaHHS KIINEHTOB;

OCOOCHHOCTH  JIEJIONPOM3BOJICTBA  TIpHU

OCYIIECTBJICHUH TUIATEKHBIX YCIIYT;
MeTOABl cOopa, OOpabOTKM U aHajIu3a
nH(pOpPMAIMU 10 TUIATE)XHBIM yCIyraM C
NPUMEHCHUEM  COBPEMEHHBIX  CPEACTB
CBSI3H, aNNapaTHOTEXHHUYECKUX CPEICTB U

U 33Jad C lapaMeTpamu;
KOOPAMHATHOM IIJIOCKOCTH MHOXECTBA pELICHUN]
YpaBHEHUI, HEPABEHCTB U UX CUCTEM

- YMETb MOJEIUPOBATH PEalIbHbIE CUTYallUH Hal
SI3bIKE MATEMAaTUKH; COCTAaBJIATH BBIPAKEHUS,)
YpaBHEHUs, HEPAaBEHCTBA M HUX CHUCTEMBI IIQ
YCIOBHIO 3a/1a4d, HCCIEN0BATH IMOCTPOCHHBIG
MOJIENIM C UCIIOJIb30BAaHUEM ammapaTa anreOpbly
WHTEPIPETUPOBATh  MOJYYECHHBIH  PE3yJIbTaT]
CTPOUTH MATEMAaTUYECKUE MOJEIU C MOMOILBI)
F€OMETPUYECKHX MTOHATUN U BEJIMYUH, pelIaTh
CBA3aHHBIC C HUMHU IIPAKTUYECKUE 3aa4U.

KOMITBIOTCPHBIX TEXHOJIOTHH




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJLHON YUEEHOI

TACHUTIIVHEI

2.1. O6bem 001Ie00pa30oBaTeIbLHON YUeOHOH TUCHUILINHBI U BUAbI Y4eOHOIH padoThl

Bun yueOHo# padoThl

0O0BeM B yacax

O061beM 00pa3oBaTe/IbHOI NPOrPaMMbl THCHUILTHHBI 286
NuauBuayaabHbIA POEKT -
Koncyabranuu 2
CymMmapHas ydeOHasi HATpPY3Ka BO B3aMMO/IEHCTBHH ¢ MpenofaBartejieM 278
B TOM 4YHCJIC:

JICKIHHU, YPOKU 186
NPAKTUYECKUE 3aHSITHS 92
nabopaTopHbIE 3aHITHS -
| € HHX npogeccuoHaAIbHO-0PUEHTHPOBAHHOE cojiep:KaHue 38
(copep:kaHue MPUKJIATHOTO MOAYJISA)

IIpoMe:xxyTOoUHAasi aTTECTAIUA:

apyras popma kouTposis (1 cemectp)

sK3aMeH (2 cemecTp) 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 m 3amaun MaTeMaTHKH IpY| ba3oBble 3HAHUS ¥ YMEHUS 110 MaTeMaTHKE B MPOQECCUOHAIBHON U B IIOBCEAHEBHOM
OCBOCHMH CIICHHUAJIbHOCTHU JEATCIBHOCTH. 2
Tema 1.2 Coneprkanne yaeOHOTo MaTepuana
Yucma u BBIYUCIICHUS. | JIeficTBUS HaJ MOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU YUCIIaMU, OOBIKHOBEHHBIMU U]
BeIpaxkenus u npeoOpa3oBaHus | ECATHYHBIMH JIPOOSIMHU.
JleiicTBus co cTeneHsaMu, GopMyIibl COKPAIIEHHOT'O YMHOXEHUSI. 2
Tema 1.3. IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COePKaHUE (COAepPKAHUE NPHUKJIATHOTO OK-01, OK-02,
I'eomeTpus Ha IIIOCKOCTH MOYJI1) OK-03, OK-04,
Bunpl minockux ¢uryp U ux miaouas. OK-05, OK-086,
ITpakTMKO-OpHEHTHPOBAHHBIE 3a/1a4H B KypCce F€OMETPUH Ha INIOCKOCTH 2 OK-07
IIpakTHyeckoe 3ansTue IIK 1.3
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
TpaKTHYeCcKoe 3aHsATHE 2
Tema 1.6 Cucrems! ypaBHenuit u| Conepxanue yueOHOro marepuana
2

HEPaBEHCTB




CnocoObl pelieHusi CUCTEM JIMHEWHBIX ypaBHeHUU. [lonsTus: matpuma 2x2 u 3x3,
onpenenutenb matpunbl. Meton [Maycca. CucteMbl HEIMHEMHBIX YpaBHEHHUU.
CucreMbl HEpaBEHCTB

Tema 1.7 Coneprkanue yueOHOro MaTepuana
BxoxHoi KOHTPOIIB Boruncienuss u npeobpasoBaHus. YpaBHEHHST M HEpaBeHCTBA. [ eomerpus Ha 2
IUIOCKOCTH
Pa3nea 2. IIpsiMmble H VIOCKOCTH B POCTPAHCTBE 16
Tema 2.1. Coneprkanre yaeOHOTo MaTepuana
OcHoBHBIE nonsAtus | [Ipeamer crepeomerpun. OCHOBHbIE MOHATUS (TOYKa, MpsiMasi, IUIOCKOCTD,
crepeomerpun. Pacnonoxenue | mpoctpanctso).  OCHOBHbIE  aKCHOMBI ~ cTepeoMeTpud.  Ilepecekarommuecs, | 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 IJIOCKOCTH, | oka3arenbcTBOM). [lapamnenssle miaockoctu. Onpenenenue. [Ipusnak. CpoiicTBa
IIJIOCKOCTEMN (c nokazarenbcTBOM). TeTpasp u ero anemMeHTsl. [lapamienenunen 1 ero 3J€MeHTHI.
CBoiicTBa TMPOTHUBOMOJOKHBIX TpaHell W JWaroHaneil mapamutenenunena. | 4 OK-01 OK-03
IToctpoenue ceuenunil. Pemenne 3amay. OK-0 4’ OK-O7’
Tema 2.3. Ilepnenaukynspaocts ConepxkaHue ydeOHOro MaTepraa HKISi
NpAMBIX, NPAMOM M IIockocTH, [lepnennukynspapie npsimbie. [lapamnenbHbie mpsiMble, TEPHEHIUKYISPHBIE 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 o Tpex mnepneHaAuKyspax. Jloka3aTenbCTBO. YTON MEXAy NOPSIMOM U 2

IUIOCKOCTBIO. YTOJ MCKAY IIIOCKOCTIMU

IIpogeccrnona/IbHO-OPHEHTUPOBAHHOE COJePKAHME (COAEPKAHUE NMPHUKJIATHOIO

MOJLYJIs1)




Tema 2.5. [TapamienvHble, | AkcuoMbl — crepeomeTpur.  [lepneHaUKyISIpHOCT,  OpSIMOM M IUIOCKOCTH,
NIEPIIEHIUKYIIIPHBIE, napajieIbHOCTh JBYX IPSMBIX, NEPIEHANKYISAPHBIX iockocty, | 4
CKPEILUBAIOIINECS IIPSAMBIE 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. KoopauHaTsl M BEKTOPHI 16
Tema 3.1 Coneprkanne yaeOHOro MaTepuana OK-02. OK-03
JlekapToBbI ~ KOOpAMHATHI B | JleKapTOBBI KOOPAMHATBI B IMpPOCTpaHCTBE. [IpocTeiilme 3amayd B KOOPIMHATAX. OK-0 4’ OK-O7’
IIPOCTPAHCTBE. Paccrosinue | PaccrosiHue Mexy AByMsi TOUKaMHU, KOOPAWHATBI CEPEANHBI OTPE3Ka 4 ’
MEXIY IBYMsI TOYKaMH.
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 MEXIY BEeKTOpaMH. | Ha uyucio. KomiutaHapHsle BeKTOpbl. CKalsipHOE TNPOU3BEINCHHE BEKTOPOB.
CraisipHoe npousBe/ieHne | Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTopaMm. KoopanHartel BEKkTOpa,
BEKTOPOB CKaJIIpHOE TPOM3BE/ICHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXIy BeKTOopamu, yroin | 4
MEXy IPSIMOM U IUIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSAMHU. Y paBHEHHUE IIIOCKOCTH.
I"'eomeTprUYECKUI CMBICI ONPENEIUTENS 2X2
Tema 3.3 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJAEPKaHHe (COepKaHUE NMPUKJIATHOTO
IIpakTHKO-OpUEHTUPOBaHHbIE MOYJI1)
3aJa4d  Ha  KoopauHaTHOW | KoopamHaTHas rIOCKOCTh. BbIUMCIIEHHE PACCTOSHHUN M TUIOMIAJICH Ha IIOCKOCTH.
IUIOCKOCTH KonuuecTBeHHbIE pacyeTsl 4
IIpakTuyeckoe 3ansiTue
Tema 3.4 Copneprxanue yueOHOro Matepuania




Pemenue 3agau. Koopaunatel u
BEKTOPBI

JlexapToBbl KOOpAMHATHI B IpocTpaHcTBE. BekTopsl B npocTpancTBe. CloxeHue u
BBIYUTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4yuciio. KomiiaHapHbIE BEKTOPBI.
CkansgpHoe Npou3BEIACHUE BEKTOpoB. PasznoxkeHue Bekropa 1O  TpeEM
HEKOMIUIaHApHbIM BekTopam. Ilpocreiimme 3amaun B koopauHatax. KoopauHarsl
BEKTOpA, pACCTOSTHUE MEX1Y TOUKaMU, KOOPJIAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE

NPOM3BEACHUE BEKTOPOB B KOOPAMHATAX, YroJl MEXAYy BEKTOpaMH, yroi mexnay | 4
IPSIMOM M IJIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTSIMHU
IIpakTH4eckoe 3ansiTHE
Pa3nen 4. OcHoBbl TpuroHomMeTpuu. Tpuronomerpuyeckue GyHKuuu 40
Tema 4.1 Coneprkanre yaeOHOro MaTepuana
Tpuronomerpuueckue (yHkuuM | Pajunannas mepa yria. [IoBOpOT TOYKH BOKPYr Hauyajga koopauHat. OmpejelicHue
IPOM3BOJILHOIO  yIJla, YHCHA. | CMHYyCa, KOCHHYCA, TAHI€HCAa M KOTaHTeHCa. 3HAKU CHHYCA, KOCHHYyca, TaHreHca u | 4
PangnanHas u rpajaycHas Mepa | KOTaHIeHca MO YETBEPTSAM. 3aBHCUMOCTb MEXKIY CHHYCOM, KOCHHYCOM, TAHTCHCOM 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 M Pa3HOCTH JBYX YIJIOB | nBoiHOTO yriaa. ®opmynbl monoBUHHOTO yria. [IpeoOpazoBanusi CyMMBbI OK-07
CuHyC W KOCHHYC JIBOWHOTO | TPUTOHOMETPHYECKHX (YHKIMII B NpPOW3BEJEHHE W TPOHM3BEICHHS B CymMmy. | 8
yrina. @opMmynbl IOJIOBHHHOIO | BeipakeHHE TPUTOHOMETPUYECKHX (YHKIMI uepe3 TaHICHC MOJOBHHHOTO 1K 1.3
yria aprymenrta. [IpeoOpa3oBaHus MPOCTEUIINX TPUTOHOMETPUUECKUX BhIPaKEHUI
Tema 4.4 Coneprkanne ydeOHOTO MaTepuasa
OyHKINH, 150.¢ cBoicTBa. | OONAacTh OMpPEACTICHUS M MHOXECTBO 3Ha4YeHU# (pyHkuui. YETHOCTD, HEUETHOCTD,
CrniocoObI 3a1anust pyHKIHIA nepuoANYHOCTh QyHKIUH. CriocoOb! 3a1aHns QyHKIUN 2
Tema 4.5 Copepxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue pynkuuu, | O6nacTh OTpeNieJICHUs] ¥ MHOJ)KECTBO 3HAYCHUN TPUTOHOMETPUUYECKUX (PYHKITUH.
WX CBOMCTBA U Tpaduku YETHOCTh, HEYETHOCTD, IEPUOAUYHOCTH TPUTOHOMETpHUECKuX (yHkuuii. CBolicTBa | 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

IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE COAeP:KaHNE (COAep:KaHMe MPHUKJIATHOIO
MOJLYJIs1)

Hcnonp30BaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKIMNA B HpoQecCHOHATbHBIX
3aja4ax

IIpakTnyeckoe 3aHsiTHE

Tema 4.8
OOpatrHble TPUTOHOMETPUUECKUE

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 HAa MHOXKUTEIIHU, OAHOPOIHBIE.
IIpocreiimre TPUrOHOMETPUYECKHE HEPABEHCTBA

Tema 4.10 Copepxanne yueOHOro MaTepuana

CucreMbl TPUTOHOMETPUYECKUX | CHCTEMBI IIPOCTEHIIIMX 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 kommiekcHOro yucia. ConpspkeHHblE KOMIUIEKCHBIE YMCIa, MOAYJb U
apryMeHT KOMIUIEKCHOro umcia. Popma 3amucu KOMIUIEKCHOTO — YHCIIA
(reomeTpuueckasi, TPUrOHOMETpHUUYecKas, ainreOpaudeckas). ApudmeTnueckue
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 NPOM3BOAHON. | OmpeenieHne YHCIOBOM IMOCICIOBATEIBHOCTH U CHOCOOBI ee 3amanus. CBoiicTBa
dopmyitbl U MpaBWIa | YUCIOBBIX IMOCieoBaTeabHOCTEN. OlpeneneHue Mpesesa IMOoCiIeI0BaTeIbHOCTH.
nuddepeHmpoBanms Bbluncnenne — mpemenoB  nocienosarensHocteit.  Ilpexen  dynkium  Ha | 2

6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [lpupamenue aprymenra. [lpupamienne

¢bynkuuu. 3ajaud, NOPUBOJAIIME K TOHATHIO Mpou3BOAHOW. OmnpeneneHue

IIPOU3BOJHON. ANTOPUTM OTHICKAaHUS IPOU3BOAHOMN
Tema 6.2 Copneprkanue yueOHOro MaTepuaia
ITponsBoanbie CymMMBbl, pasHOCTH | Dopmyisl nuddepeniupoanust. [Ipasuna auddepeHnrpoBanms 6
IIPOU3BEACHUS, YACTHOTO
Tema 6.3 Copneprkanue yueOHOro MaTepuaia
I[Tpou3BoaHbIE Omnpenienienne cnoxnoi (QyHkuuu. IIpou3BOAHAsS TPHUIOHOMETPHYECKHX (DYHKIIMIA. OK-01, OK-02,
TpUTrOHOMETpHUEeCKUX (QyHKUU. | [Ipor3BoIHAS CIOXKHON QYHKIIUU OK-03, OK-04,
[IpousBoHas CIIOKHOH 6 OK-05, OK-06,
bymxmmm OK-07
Tema 6.4 Conepskanne yuebHOro MaTepHana [IK 1.3
[lonsTve O  HENPEpPBIBHOCTH I = = v

OHATHE HenpepbIBHON (QyHKIMKU. CBoicTBa HenpepbIBHONW QYHKIUHU. CBA3b MEXTY

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

HEPAaBEHCTB METOJIOM HHTEPBAJIOB
Tema 6.5 Coneprkanrie yaeOHOTO MaTepuana
'eomerpuueckuii U pusndeckuil | [eoMeTpUYECKUIT CMBICIT MTPOU3BOAHON (DYHKIMH — YIJIOBOM KO3 QUIMEHT
CMBICJT IPOU3BOIHOM KacaTeJIbHOM K rpaduky (QyHKIMM B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky

(GyHKIMU. AJTOPUTM COCTABJIEHHS YPaBHEHHS KacaTelbHOW K rpaduky (ydkuuu | 4

y=f(x)
Tema 6.6 Cogepxanre yueOHOro MaTepuaa
Ousnyeckuit CMBICTT | DU3NYecKui (MEXaHMYECKH) CMBICI TNPOU3BOAHOM — MTHOBEHHasi CKOPOCTh B
MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v =S’ (1)
poeCCHOHATBHBIX 3a/1a4axX 2

Tema 6.7

Coneprxanue yueOHOTO MaTepraia




MOHOTOHHOCTE
Touku 3KCTpEMYMa

dhyHKIUN.

Bospacranue u yObiBaHMe (YHKIMM, COOTBETCTBUE BO3pAaCTaHHUA U YyObIBaHUS
¢yHkuuu 3HaKy mnpou3BOAHOM. IloHSATHE TPOM3BOAHON BBICIIETO TMOPSIKA,

COOTBETCTBUE 3HAKA BTOPOW IMPOM3BOJHOMN BBITYKJIOCTU (BOIHYTOCTH) (DYHKLMHU Ha 4
oTpe3Kke. 3a7aud Ha MakCUMyM U MUHUMYM. lloHsATHE acHMMITOTHI, CIOCOOBI MX
olnpesieNeHusl. AJNTOPUTM HCCIIENOBaHUS (YHKLUMU M IOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOTHOMU. J[poOHO-NTMHEeHAs PyHKIUS

Tema 6.8 Copepxanrie yaeOHOro MaTepuaa

HccnenoBanne  GyHKIMH  u

NOCTpOEHHE rPadUKOB HccnenoBanue GyHKIMK HA MOHOTOHHOCTD U ITOCTPOEHHE TPa(UKOB.

Tema 6.9 Haubonemee wu | Conepxanue yueOHOro Marepuaia

HauMeHblee 3HaueHus yHKuuKM | HaxoxaeHne HauOOJNBbIIEro M HAMMEHBIICTO0 3HAYEeHHH (YHKIUH, MOCTPOCHHE
rpadMKOB MHOTOWICHOB C UCIIOJIH30BAHUEM allllapaTa MaTeMAaTHIECKOTO aHAIHN3a

Tema 6.10 IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE CO/IepP KaHue (COoIepKAHUE MPUKJIATHOTO

Haxoxnenue ONTUMAJILHOTO | MOAYJISI)

pe3yibTara c nomoieio | HauMensiee u Hanbosiplee 3HaueHue QyHKIUU

HpOI/I3BOI[HOI71 B MPAKTUYCCKUX HpaKTuquKoe 3aHATHE

3ajadax

Tema 6.11 Coneprkanre yaeOHOTO MaTepuana

Pemienne 3amau. Ilpowmssomuas | dopmynsl u npaswia auddepenimpopanns. VccnenoBanne GyHKIHNA ¢ HOMOLIBIO

¢byHKIIMH, ee TPUMEHEHNE npoun3BoaHOW. Hanbomnpiiee 1 HanMeHbIIee 3Ha4eHUsT PYHKITUU
IIpakTHyeckoe 3aHATHE

Pa3nes 7. MHOrorpaHHUKH U TeJIa BPALLICHUS 26

Tema 7.1 Coneprkanne yaeOHOTO MaTepuasa

Bepumnbl, pebpa, rpanu | [lonsitue MHoOrorpaHHuka. Ero snemeHThl: BepluuHbI, pebpa, rpaHu. JluaroHais.
MHOI'OTpaHHHUKA Ceuenue. BolnyKkiible M HEBBITYKJIBIE MHOTOI'PaHHUKH

Ilpusma, ee cocrasisromue, | [Toustue npusmel. Ee ocHoBaHus u GOKOBBIE rpaHH. Beicora mpusmel. Ipsmas u
ceyenue. Ilpsmas n npaBuibHas | HakIoOHHAas pu3Ma. [IpaBuibHas npusma. Ee ceyenue

TIPU3MBI

Tema 7.2 Copneprxanue yueOHOro MaTepHraia

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07

IIK 1.3




[Tapannenenunen, ky6. Ceuenue
Ky0Oa, mapajuieNenumneia

[Mapasutenenumesn, CBOMCTBA MPSIMOYTOJBHOrO mapawienenunena, kKyo. CedeHue
Ky0a, mapasuienenumnena

Tema 7.3

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

nupamuja. bokoBas u mosiHas

Coneprkanue yueOHOro MaTepuana

[Tupamuna u ee anemenTsl. Ceuenne nupamuabl. [IpaBunbHas nmupamuaa. Y ceueHHas
nupamMua.
[Tnomaas 60KOBOM U TTOJHON MOBEPXHOCTH MPU3MBI, THPAMHIBI

MMOBEPXHOCTh MIPU3MBI,
MIAPaMHIbI
Tema 7.4 IIpodeccnonaibHO-OPHEHTHPOBAHHOE COAep:KaHMe (ColeprKaHue NMPUKJIATHOIO
[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
Huwmnap,ero  cocrapisromue. | [umuaap u ero sneMenTsl. CedeHne NUIHHIpA (MapaliebHOE OCHOBAHHIO U OCH).
CeueHune uuIuHIpPA Pa3Beprtka nunmnapa
Tema 7.6 IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE COAEPKaHHE (COAepKaHUE NMPHKJIATHOIO
Konyc, ero cocraBisronye. | MOayJisi)
Ceuenue KoHyca. Konyc u ero snementsl. CeueHue KoHyca (mapauiellbHOe OCHOBAaHHUIO U MPOXOIAIIEe
Vceuennnli  koHyc. CeueHue | yepes BepIIMHY), 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.

OtHomenne 00beMoB o100HBIX | OOBbeM npu3MbI U ITHHPA. OTHOLIEHUE 00BEMOB NOJ00HBIX Tel. ['eomerpuueckuit | 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 ¢ynkunu y=f(x). Pemenue 3amau Ha cBsI3b NMepBOOOpa3sHONM M €€ MPOU3BOIHOM, /1K 1.3
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 Hetotona — JIeliOHuIa | muiomaan  KPUBOJIMHEHHOW — Tpameiud, O MNepeMelieHHH Toukd. [loHsTHe
onpenenéHHoro naTerpaia. 'eoMeTpudeckuii 1 GU3MYECKUI CMBICI OnpeaeaenHoro | 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 3anau Ha pUMEHEHUE UHTETpajia JUisl BBIUMCIEHUS (PU3UMUECKUX BETUYUH

U TUIOImaei 2

IIpakTH4yeckoe 3aHsITHE
Tema 8.6 Copneprxanue yueOHOro MaTepHuaia
Pemenue 3anau. IleppooOpasznast | [lepooOpasnas ¢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 JECUCTBUTEIBHOIO yncia. OyHKIUU y = VX ux
CBOMCTBA cBoiicTBa U rpaduku. CBolicTBa KOPHS N-0if CTENEHU 4
Tema 9.2 Cogepxanue yueOHOTo MaTepuaa
ITpeoOpa3oBanue BbIpakeHHil ¢ | [IpeoOpazoBaHme UppPAMOHATBLHBIX BEIPOKESHUN
KOPHSIMH N-OW CTETNIEHU IIpakTH4eckoe 3ansitue 2
Tema 9.3 Cogepxanue yueOHOTo MaTepuaa OK-01, OK-02,
CaoiicTsa CTETeHH ¢ | [TonATHE CTEMEHHM C TOOBIM PAlMOHAIBHBIM MoKa3aTeaeM. CTeneHnble (yHKIMH, 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




Crenenn 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
nokazareiabHON (pyHKIMH. PemieHne moka3aTenbHBIX YpaBHEHUH (DYHKIIMOHAJIBHO-
rpauIeCcKUM METOI0M 6
Tema 10.2 Copneprxanue yueOHOro MaTepHuaia
Pemrenne MOKa3aTeIbHBIX | PemeHne noka3aTenbHbIX YPABHEHUM METOAOM YPAaBHUBAHMS IIOKa3aTeNIeH, METOJOM 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
Pemenne 3amau. IlokasarenbHas | PemieHre TMOKa3aTeNbHBIX ypPaBHEHHH METOJOM YpaBHUBaHHs ToOKasareneid wul 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 TIK1.3
Tema 11.3 Cogepxanre yueOHOro MaTepuaa
Jlorapudmuueckas (pynkums, ee | Jlorapudmudeckas pyHKIUS U €€ CBOMCTBa 4

CBOICTBa

Tema 11.4

Copepxanre yaeOHOTo MaTepuaa




Pemenue JorapupMUUECKUX
YpPaBHEHUI U HEPABEHCTB

[Tousitue norapupmuyeckoro ypaBHeHHs. Omnepanus NOTEHIUpOBaHUSA. 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(MUIECKUX | AJITOPUTM pEIIEHHsT CHCTEMBl YpPaBHEHWH. PaBHOCHIBHOCTH Jsorapudmuueckux| 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 3ama4y.  Jlorapudmel. | Jlorapudmuueckas ¢yHKiws. Pemenne npocteiimmx gorapuMuUIeckux ypaBHenuii | 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-OPMEHTHPOBAHHOE cOJepkaHue (coAep:KaHUe NMPUKJIATHOIO
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 ¢ MHOXkecTBaMU. ONucaHue peaibHbIX CUTYallui C MOMOIIbI0 MHOKECTB. 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, BEPOSTHOCTH COOBITHS.

CoBMECTHBIE I HECOBMECTHBIE COOBITHSL. TCOpCMBI O BCPOATHOCTH CYMMBI COOBITHH.

Crnoxenue u YMHO)KEHHE | YCIIOBHAasE BEPOSITHOCTb. 3aBUCHMbIE M HE3aBUCHUMBIE COOBITHS. Teopembl o
BEpPOSITHOCTEM BEPOSITHOCTH MPOU3BEICHUS COOBITHIA. 2
Tema 13.3 IIpodeccnoHanbHO-0OPHMEHTHPOBAHHOE COAepPKaHue (ColepKaHNe NPUKJIAHOTO
BepostHocTh B | MOAYJISA)
npodeccHoHaANBHBIX 331a9ax OtHOCHUTENbHAsT YacTOTa COOBITHS, CBOMCTBO ee ycToWunBocTU. CTaTUCTHUECKOE
ornpezeneHue BeposTHOCTU. OlLieHKa BEPOSATHOCTU COOBITHUS
IIpakTH4yeckoe 3aHsITHE 2
Tema 13.4 Copneprkanue yueOHOro MaTepuaia
JuckperHasbciyyaitHas Buzel caydaiineix BenwuuH. OmpezeneHre IUCKPETHOM CIy4aiHOW BENMYMHBL | 2
BEJIMYMHA, 3aKOH €€ 3aKOH pachpeielieHus JUCKPETHOM Ciy4yailHOM BenuuuHbl. Ee 4uclioBbIe
pacnpeneseHusl. XapaKTEPUCTUKH.
3agaun MareMaTH4YeCKou | Bapuaimonusiit  psia.  Ilomuron wacror u  rucrorpamma.  CTaTHCTHUYECKHE
CTaTUCTUKH XapaKTEPUCTHKU psijia HAOJII0JaeMbIX JTaHHBIX
Tema 13.5 IIpodeccnoHaIbLHO-OPMEHTHPOBAHHOE COlep:KaHue (Colep:KaHHe MPHKJIATHOTO
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 YpaBHEHMI: TIEPEXO] OT paBeHCTBa (DYHKIMH K pPaBEHCTBY apryMeHToB misi | 4 [IK 1.3
MOHOTOHHBIX (DYHKIIHI, METO/ pa3ioKeHUsI Ha MHOKUTENN, METO]I BBEICHUSI HOBOM
NepeMEeHHO, (PYHKIIMOHAIBHO-TpadUUeCKuil METOJT
Tema 14.2 Coneprkanne yaeOHOTO MaTepuasa
I'papuuecknii meron pemienns | OOmme METObI PEIICHUS] HEPABEHCTB: MEPEXO/ OT CPABHEHUS 3HAUYCHUM DYHKIIUI K
YpaBHEHUI, HEPABEHCTB CPaBHEHMIO 3HAYEHUI apryMEHTOB JIJI1 MOHOTOHHBIX (DYHKIIMI, METOJl HHTEPBAJIOB,
¢yHKIHOHATBHO-Tpaduueckuit MeToa. ['paduueckuii MeToO pereHns ypaBHeHuil u| 4

HEPaBEHCTB

Cogepxanre yueOHOTo MaTepuaa




Tema 143 VYpaBuenus wu | Onpenenenue wmoxayis. Packpeitme wMoayns mo omnpeaeneHuto. IIpocreiimme
HEPABEHCTBA C MOJyJIEM YpaBHEHHSI M HEPAaBEHCTBA C MoAyneM. [IpuMeHeHne paBHOCHIIBHBIX IepexoaoB B | 4
OIPEAEIICHHBIX TUIIAX YPABHEHUM U HEPABEHCTB C MOYJIEM
Tema 144  VYpasuenuss u | Conepxanue ydeOHOro marepuaa
HEPaBEHCTBA C IapaMeTpamu 3HaKOMCTBO ¢ mapameTpoM. [IpocTeiiiie ypaBHEHHUs U HEpaBEHCTBA C TapameTpom | 6
Tema 14.5 IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE COAepkaHue (ColepKaHNe NPUKJIAHOTO
CocraBnenue u peleHue | MOaYyJIs)
npodeccHOHANbHBIX  3a/ad ¢ | PemieHne TeKCTOBBIX 3a7a4 NPOo(ecCHOHATBHOTO COACPIKAHUSI
MOMOIUIBIO ypaBHEHUN IIpakTuyeckue 3aHATHS 4
Tema 14.6 Copneprxanue yueOHOro MaTepHuaia
Pemenue 3amad. YpasHenus u | OOmme METOJbl PELICHHsS YpaBHCHUH. YpaBHEHHS M HEPABCHCTBA C MOJIYJIEM U C
HEPaBEHCTBA napameTpamu
IIpakTHyeckoe 3ansitue 4
NuauBuaya bHbIi NPOEKT -
Koncyabrauus 2
IIpome:kyTouHAasi aTTecTANHUS 6
apyras  ¢opma koHTpodas (1 cemectp)
sK3aMeH (2 ceMecTp)
Bcero: 286




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

3.1. Jlns peaau3anuM TporpaMmbl o00meo0pa3oBaTeJbHOW Y4eOHOH JAUCHUIIHHBI
NpeIyCMOTPEHbBI CileAyIoIHe ClieluaJbHble MOMeIleH s :

KaOuneTr MaTemMaTWKu, OCHAIICHHBIH OOOpPYJOBAaHHEM M TEXHUYECKUMHU CPEICTBAMU
oOyueHusI:

Paboune MecTa npenoaaBarens U 00y4arIUXCs: JOCKAa MeJoBast — | IIT., CTOJ yYEHUYECKUM
— 15 wr., cryn yuenndeckuit — 30 mr., croa — 1 wr., ctyn — 1 mr.

TexHU4YeCcKHe  CpelcTBa  OOYYCHHS: NEPCOHANBHBII  KOMIIBIOTEp B cOOpe;
MHOTO(YHKIIMOHAJIbHOE YCTPONCTBO; KOMIUIEKT MPOEKIMOHHBIM MYJIbTUMEIUNWHBII B COCTaBe
(mpoekTop, 3KpaH).

3.2. AudopmanmoHHoe odecnevyeHue peau3aiuu MporpaMmbl

baBpun, U. 1. Maremaruka A TEXHUUECKUX KOJUIEKEH U TEXHUKYMOB : YYEOHUK U IPAKTUKYM
Ui cpelHero mnpodeccuoHanbHoro odpasosanusi/ W. U. baBpun. — 2-e u3A., ucop. U JOIM. —
Mocksa : M3narensctBo IOpaiit, 2023.— 397 c.— (IIpodeccronanpHoe oOpa3oBaHHE). —
ISBN 978-5-534-08026-1. — TekcT : anexTponHblii // O6pa3oBarenbHas mwiardopma FOpaiit [caiit].
— URL.: https://urait.ru/bcode/512900

MaremaTtuka: anrebpa M Hayajga MaTeMAaTHYECKOIO aHaiM3a, reoMmerpus. Anrebpa M Hayana
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUSI
OBIEOBPA30OBATEJIbHOU YYEBHOU JNCHUIIJIMHBI

KonTposib u omeHKa pe3yiabTaTOB OCBOEHUS 00I1€00pa30BaTENbHON Y4eOHOM TUCIUILTUHBI
PacKphIBAIOTCS 4Yepe3 IUCHUIUIMHAPHBIE PE3yNbTaThl, HANpaBJICHHbIE Ha (HOPMUpPOBAHHE OOIIUX U
npodeccnoHaNbHBIX KOMIETEHIIUN MO pa3/iesiaM U TeMaM CoJIep KaHus yueOHOro MaTepuarna.

Oomas/npogeccnonaibHas
KOMIIeTEeH U

Paznen/Tema

Tun OLICHOYHBIX
MepOonpusiTUst

OK 01. BeiOupats crocoObl

P1,Temall, 1.2, 1.3 11-0/c,1.4, 1.5,

TectupoBanue Y CTHbIN

penieHus 3amau | 1.6 ornpoc MHauBHyaibHasI
npodeccrHoHaIbHOM P2, Temb1 2.1,2.2,2.3,2.4,2.511-0/c, | camocrosTe/bHas paboTa
NIeSITEIIbHOCTH 2.6 [IpencrapneHue
IPUMEHUTEIBHO P 3, Tems1 3.1, 3.2, 3.3 II-o/c, 3.4 pe3yabTaToOB
K pa3JIMYHBIM KOHTEKCTaM P 4, Temn1 4.1, 4.2, 4.3, 4.4, 45, 4.6, | npakTuyeckux paboT
4.711-0/c,4.8,4.9,4.10,4.11 Brimonnenue
P5, Temrr 5.1, 5.2 SK3aMEHALIMOHHBIX
P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | 3amanwuit

6.7 IT-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 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, 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,
13.5II-0/c, 13.6

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

OK 02. Wcnonw3oBate | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, | TectupoBaHue Y CTHBIN
COBpPEMEHHEIC cpenctBa | 1.6 orpoc MHauBHyanbHast
MOMCKa, aHajlnh3a ¢ P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, | camocrosiTenbHas paboTa
MHTepIpeTaluu 2.6 [IpencraBnenue
uHpopmau U P 3, Tems: 3.1, 3.2, 3.3 I1-o/c, 3.4 pe3yIbTaToOB
MH(pOpPMalIOHHbIE P 4, Temn1 4.1, 4.2, 4.3, 4.4, 45, 4.6, | npakTudeckux paboT
TexHonoruu juig Beimosinenus | 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 Brmonunenue

3amau  npodeccuonanpHor | P 5, Temsr 5.1, 5.2 AK3aMEHaIlMOHHbBIX
JESITEILHOCTH P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | 3amanuii

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Tems 7.1,7.2,7.3,7.4,7.5,7.6,
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, Tems! 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

P12, Temsr 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




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

OK 03. [IlnanupoBate u
peann30oBBIBaTh COOCTBEHHOE
pohecCuOHATBLHOE "
JMYHOCTHOE pasBuTHE,
IpeANPUHUMATEIBCKYIO

JeATEIIHOCTD B
npodeccuoHanbHON  cdepe,
UCIIONIb30BAaTh  3HAHHUS MO
npaBoBOH ¥ (PMHAHCOBOIA
IPAaMOTHOCTH B Pa3JIM4HBIX
KU3HEHHBIX CHTYaIHIX

P1,Temall, 1.2, 1.311-0/c, 1.4, 1.5,
1.6

P2, Temr 2.1, 2.2, 2.3, 2.4, 2.5T1-o/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temr1 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, Temr1 7.1,7.2,7.3,7.4,7.5, 7.6,
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

TectupoBanue Y CTHbIN
onpoc UnauBuyanbHast
caMoCTOATENbHAs paboTa
[IpencraBnenue
pe3yJIbTaToB
MPAKTUYECKHUX paboT
Brinonnenue
HK3aMEHaIIMOHHBIX
3aIaHUI

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATh u
paboTath B KOJUICKTHBE |
KOMaH/Ie

P1,Temall, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6

P2, Temn 2.1, 2.2,2.3, 2.4, 25 I1-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temr1 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, 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, Temn 7.1,7.2,7.3,7.4,75, 7.6,
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, Temnr 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, 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,
14.5I1-o/c, 14.6

TectupoBanue Y cTHbIN
onpoc MuauBuayanbHas
camocTosITelIbHasE paboTa
IIpencraBnenue
pe3yabTaToOB
MIPaKTUYECKUX paboT
Bremmonnenue
9K3aMCHAIIMOHHEIX
3aJaHui BeimosHeHue
9K3aMCHAIIMOHHEIX
3aJIaHuM

OK 05.  OcyuectBisTh
YCTHYIO U NIHUCbMEHHYIO
KOMMYHUKAIHIO Ha
roCy/1apCTBEHHOM S3BIKE
Poccniickoit denepanun ¢

P1,Temall, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6

P2, Temrs1 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c,
2.6

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

TectupoBanue Y CTHBIN
onpoc UnauButyanpHast
CaMOCTOSITeNIbHAs
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,1.4,1.5, | Beimmonnenue

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 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, 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. [posBasaty P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
IPaKIaHCKO-TTATPUOTHYECKYIO | 1.6 YeTHBIN onpoc
NO3WIIMI0,  TEeMOHCTpUpoBath P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | MuauBuayansHas
OCO3HaHHOE TmoBeAeHUE Hal 6.7 [1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 CaMOCTOSATeNbHAas
OCHOBC TPAAUIMOHHBIX P 7, Tewmsr 7.1,7.2,7.3,7.4,7.5,7.6, | pabora
POCCHICKHX AYXOBHO7 7.7 TI-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | TlpencraBienue
HPaBCTBCHHBIX IIEHHOCTeH, B 712 7.13, 7.14,7.15,7.16, 7.17 pe3ybTaToB
ToM - quene ¢ Y4CTOM p 8 Tewmmnr 8.1, 8.2, 8.3, 8.4,8.5,8.6 | mpaktnueckux pabot
rapMOHHU3alNH P 14, Temur 14.1, 14.2, 14.3, 14.4, | BemosHeHUE
MEKHAIINOHAJIBHBIX M 145T1T-0/c, 14.6 9K3aMEHaIIMOHHBIX
MEKPEITUTHO3HBIX OTHOIICHHUH, SS—
PUMEHSTh CTaH/apTh]
AHTUKOPPYIIIUOHHOTO

IIOBCACHUA




OK 07. CogeiictBOBarh
COXPAaHEHUIO  OKpYXKarouen
CpPEIIbl, PeCypCOCOepeKEeHHIO,

MPUMEHSTh 3HaHUS 00
W3MEHCHHUH KITUMATa,
IIPUHLIUIIBI OepeKITMBOTrO
MPOU3BOACTBA, AP(HEKTUBHO
JICHCTBOBATH B

qp63BBIqaﬁHBIX CUTyaluAax

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

IIK 1.3. OcymiecTBisTh
MOJITOTOBKY MaTEepHAaJIOB JJIsl
(hopMupoBaHUs U BeIeHHS Oa3bl
JAHHBIX PACUETHBHIX (TUIATEKHBIX)
JIOKYMEHTOB

P3,Temer 3.1-3.4,

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 Y CTHbIN
onpoc MuauBuayanbHas
caMocCTOATENbHAs paboTa
[IpencraBnenue
pe3yIbTaTOB
MPAKTUYECKUX paboT
Boinonnenue
9K3aMEHALIMOHHBIX
3aIaHUI




MHUHUCTEPCTBO HAYKH U BLICIHIEI'O OBPA3BOBAHMUSI
POCCUNCKOW ®EJEPALIUA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YYPEKJAEHUE BBICIHEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKAATOCYJAPCTBEHHASA AKAJTEMMUS»

CPEJHEITPO®ECCHUOHAJIbLHBIN KOJLIEIK

®OH/J ONEHOYHBIX CPEACTB
JUIS IPOBEACHUS TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTalluu
00pa3oBaTenbHON NPOrpaMMBbl

1o 001eo0pa3oBaTe/ibHON yUeOHOH JUucHuIInHe «MaTteMaTuka
171 cnenuagabHocTH 38.02.07 bankoBckoe 1es10
dbopma mpoBeICHUS OLICHOYHOM TTPOIIECTYPHI

IK3aMCH

r. Uepkecck, 2024 r



|. OBIIEE ITOJIO’)KEHUE
®onn oneHouHbix cpeAcTB (POC) nmpenHa3sHayeH IJ1s1 KOHTPOJS W OLIEHKH 00pa3oBaTelbHBIX
JTOCTHKEHHUH 00yJaroIuxcsi, OCBOMBILHUX MTPOrpaMMy 0011e00pa3oBaTeIbHON yIeOHOH TUCIIUTUINHBI

«MaTteMaTHKay.

@®OC BKIIOYAET KOHTPOJIBHBIE MATEPHUAIIBI JIJIS IIPOBEICHUS TEKYIIETO KOHTPOJIS K IPOMEKYTOUHOM
aTTectaluu B GopMe IK3ameHa.
@®OC paszpaboran B coorBeTrcTBHM ¢ DenepalbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEbHBIM
CTaHIApPTOM CpeIHero oomiero oOpa3oBaHHMs | paboueld mporpammoil oO0IIeo0pa3oBaTeIbHON
y4eOHOU JUCIUILTUHBI «MaTreMaThKay.

11. Pe3yJbTaThl OCBOCHHUS IHCIHUILIMHBI, O/JIeKALLEH POBEepKe

O01mme KOMIIETEHIIHU

IInanupyemsie pe3yabTaThbl 00y4eHH

Oo0mme

JAucuMminHapHble

IToxa3zarenu
OLICHKH

OK 01.
CIIOCOOBI
3a1a4
po(dhecCHOHATLHOM
NesITeIbHOCTH
[MPUMCHUTCIIBHO K|
pa3InYHBIM
KOHTECKCTaM;

Bri6uparts|
pelnieHus

- TOTOBHOCTb K  TpyAdy,
OCO3HaHHE LEHHOCTH
MacTepcTBa, TPYy10Jio0ue;

- TOTOBHOCTb K aKTUBHOH
JEeSITeTbHOCTH
TEXHOJIOTHYECKOM 51
COLIMAIbHOM  HAIIPaBICHHOCTH,
CIOCOOHOCTh ~ MHUIMHUPOBATH,
TUTAHUPOBATh u
CaMOCTOSITEJIbHO BBITIOJTHSATH
TaKylo JAesITebHOCTD;

- HIHTEPEC K pa3IMuHbIM chepam
npodeccuoHaTbHON
JIESITEIIbHOCTH,

OBnaneHue
y4eOHBIMU
JICHCTBUSIMU:
a) 0a30BbIE
JICHCTBUSL:
-CaMOCTOSITEIbHO
dbopmynHrpoBath u
aKTyaJIu3upoBaTh  Ipoliemy,
paccMarpuBaTh €€ BCECTOPOHHE;
-yCTaHaBIIUBAaTh CYIIECTBEHHBIN
NPU3HAK WJIM OCHOBAHMS MJIA
CpPaBHEHHUs, KiIaccu(UKALMKU U
00001ICHUS;

YHUBCPCAJIbHbIMU
IIO3HAaBaTCIbHBIMU

JJOTUYCCKUEC

- ONPEACIIATh e
JIEATEIbHOCTH, 3a/1aBaTh
nmapaMeTpbl W KPUTEPUU UX
JIOCTHKEHUS;

- BBISBIIATH 3aKOHOMEPHOCTH M
MIPOTUBOPEYUS B
paccMaTpUBaEMbIX SBJICHUSIX;

- BHOCUTb KOPPEKTHBBI B
JIEATEIHbHOCT, OIICHUBATH
COOTBETCTBUE pE3yIAbTAaTOB

-BJIaJICTh METOAaMH
JIOKa3aTeJbCTB,
aJIrOpUTMaMH
3ajad;
dbopmynrpoBaTh
OTIPEICTICHUsI, aKCHOMBI H
TEOpEMbl, MNPUMEHITh WX,
NPOBOJUTH  JIOKa3aTelbHbIC
paccyXaeHHs B XoJie
peleHHs 3a1a4;

- yMeTh OIIepHPOBAThH
MOHATUSIMH: CTETIeHb YHUCIIA,
JorapumM 4YMCIa; yMEHHE
BBITTOJTHSTD BBIYHCIICHUE
3HAYEHHI U TpeoOpa3OBaHUs
BBIPQKEHUH CO CTENICHAMU U
aorapupmamu,
npeoOpa3oBaHus JPOOHO-
palMOHAIBHBIX BBIPAXKEHUH;
- YMETh OTIepupOBaTh
MNOHATUSIMU: pallMOHAJIbHBIE,
UppalMOHAIIbHEIE,
noKa3aTeJbHbIe, CTEIIEHHbIE,
JorapupmMuyecKue,
TPUTOHOMETPUYECKHE
yYpaBHEHHsI U HEPaBEHCTBA,
UX CHUCTEMBI;

pelieHus
yMEHUE

- YMETh OIIepUpOBATH
MOHATUSAMMU: byHKIWM,
HEIpephIBHAs byHKLWS,
IIPOM3BO/IHAS,
nepBooOpasHasi,
ONpENENCHHBIM  MHTErpai;
YMETh HaXOAWUTh
IIPOU3BOJIHBIE

AJIEMEHTapHBIX GyHKITUH,
UCHONb3Ys CIIpaBOYHbBIE

MaTepuasbl; HMCCIEI0BATh B

TectupoBanue
[IpakTruecku
€ 3aJlaHus
3agaHus I
BXOJIHOTO
KOHTPOJIS
(obs3arenbHas
4acTbh,
JIOTIOTHUTEITh
Hasl 4acTh)
3amanus s
MPOBEICHUS
TEKYILEro
KOHTPOJIS
(Teopetnueck
M€ BOIIPOCHI —
YCTHBIN
or1poc,
MIPOBEPOYHBIC
paboThI)
3agaHud 11
pPYOEKHOTO
KOHTPOJIS
DK3aMeHaIuo
HHBIE 3a/IaHUs




[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 HJIEW,
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:

OIIepUPOBATH
panyoHaIbHast
byHKIHA, nokazatesbHast
byHKLHA, CTEIICHHAs
byHKIMS, TorapudmMudeckas
byHKIWHS,
TPUTOHOMETPUUYECKHE
¢GyHKIMH, oOpaTHbIe
GyHKIIMM; YMEHHE CTPOUTH
rpaduku W3Y4EHHBIX
byHKIMIA, UCIOJIb30BaTh
rpapuKd  OpU  HU3YYEHUU
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

IMOHATHUAMU. TOYKA, IpsAMad,
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  MHOTOrpaHHHKA,
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;
yMeHHe 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 3a71a4;




- 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  IPOU3BEJICHHUE,
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: MHO3K€ECTBO,
MOJIMHOXKECTBO,  OTEpaIiuu
HaJ, MHOXECTBAaMH;, YMEHUE
UCIIOJIb30BAaTh  TEOPETUKO-
MHOKECTBEHHBIM  ammapar
JUISL  ONMCAHUSl  PealbHBIX
MIPOLIECCOB U SIBJICHUN MpU
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 ¢BOOOHO
OTIEpUPOBATH  TMOHSATHSIMHU:
coueTaHue, TEepecTaHOBKa,
YHUCJI0O COYETaHWM, YHCIO
MEPECTaHOBOK; OuHOM
HeroTona; YMEHHUE
MPUMEHSITh KOMOMHATOPHbIE
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
EBximpa 1npu  penieHuu
3azad; 3HAKOMCTBO c
pasIUYHBIMU

MO3UIMOHHBIMU  CUCTEMaMU
CUHCIICHUS;

- yMETh ¢BOOOIHO
ONEpUPOBATH  MOHATHIMHU:
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

npeoOpa3oBaHusi  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  TMOHSATHIMHU:
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 AN perieHus
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 QyHKIHNH;

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, HauOoJbllee U
HauMEHBIIIEE 3HAYEHMUS,
pa3max, JHCTIEPCHS,
CTaH/JapTHOE OTKJIOHEHHE
JJISL OITNCaHUus YUCJIOBBIX
JIAHHBIX; yMEHUE




HCCIIE0BATH
CTAaTHCTHYECKHE MaHHEIE, B
TOM YHUCJIEC C HpI/IMeHeHI/ICM
rpaM4ecKuX  METOJO0B 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 paclpeneiieHui
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  NOHATHSAMU:
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 MPH PEILICHUH
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'OI'paHHHKa, 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
IPOBOJIUTH 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  TTOHSTHUIMUA:
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
UCIIOJIb30BAHUEM  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
UHTEPIPETUPOBATH
ITOJIyYEHHBIN pe3yabTar;
peuars NPUKIAJHBIE 3aa4U
CpeACTBaMU
MaTeMaTU4YeCKOro aHaJIn3a, B
TOM  4YHCIE  COLMAIBHO-

SKOHOMHUYECKOTO u
(bU3UIECKOTO XapaKTepa;

- yMEHUE BLIOUpATH
MOAXOASAIINK  METOA ISt
pelIeHus 3a/1a4i;
MMOHUMaHHE 3HAYMMOCTH
MaTeMaTUKd B  HW3y4YEHUU
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. Mcnionp30Bath
COBpPEMEHHBIE CPEICTBA
MOWCKA, aHAITN3a U
UHTEPIIpETAIUH
nH)OpPMAITIH 1
UH(POPMAITMOHHBIC
TEXHOJIOTHH JIJIsS
BBITTOJTHEHHUS 3189
poheCCUOHANTBHOMN
JIESATEIIbHOCTH

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
JIeSITEIIbHOCTH, TOTOBHOCTD

OCYHIECTBJIATh  MPOEKTHYIO U
HCCIIEI0BATEbCKYIO
JeATEIbHOCTh HMHAUBUAYAIbHO
Y B TpYyIIIIE.

OBnageHue  yHHUBEpPCATbHBIMU
y4eOHBIMU  TTO3HABATEIHHBIMU
NEUCTBUSIMH:

B) pabota ¢ nH(popMaLuei:

- BJIaJICTh HABBIKAMH IOJTYYCHUS
UHPOpPMALIUK W3 HCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIIHHO
OCYIIECTBIIATh IIOWCK, aHaJH3,
CHCTEMaTHU3aIInIo "
MHTEPIIPETalii0  MUHPOpMaLu
pa3NUUYHBIX BHIOB U (GOpM

NIPEICTaBIICHHUS;

- co3maBaTb  TEKCTBl B
pa3IuYHbIX opMaTax C y4eToM
Ha3HaueHUs UHPOpMALUU U
LIEJIEBOM ayJUTOpUU, BBIOMpast
ONTUMAJIBHYIO bopmy
IIPEJCTaBICHUS "
BU3YyaJIN3alluy;

- OLIEHUBATH JIOCTOBEPHOCTb,
JIETUTUMHOCTh MH(OpMaIny, ee

COOTBETCTBUE  IPAaBOBBIM U
MOPAJIBHO-ITUYECKUM HOpMaM;
- HCIOJIB30BAaTh  CPEICTBA
UHPOPMALIMOHHBIX U

KOMM YHHUKAI{MOHHBIX
TEXHOJIOTHI B peleHnu
KOIHUTHBHBIX,
KOMMYHHUKaTUBHBIX U
OpPraHM3allMOHHBIX  33Ja4 C

- 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 3aBUCHUMOCTEH,
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
CUCTEMBI; yMEThb pelaTh
YpaBHEHUs, HEPABEHCTBA U

OIIepUPOBATH
TOX]IECTBO,

CUCTEMBI c ITOMOILBIO
pa3IMYHbIX IIPUEMOB;
pemars YpaBHEHUS,

HEPABEHCTBA U CHUCTEMBI C
apamMeTpoM; MIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX

CHCTCMBI JJIA peIcHuA
MAaTEMAaTHYCCKUX 3aJa4d H
3aga4 u3 Pa3JIMIHBIX

obnacTeil HayKu U peasibHOMN
KHU3HU;

- YMETH
OIepUPOBATH
JBWXKCHUC, napannenLHHﬁ
NEepeHoc, CHUMMETpUs Ha
IUIOCKOCTH u B
IPOCTPAHCTBE, MOBOPOT,

¢BO0OOIHO
MMOHATUSIMU:




co0IIoIeHIEM TpeboBaHu
SPrOHOMHKH, TEXHHUKH
0C30IIaCHOCTH, TMTHCHBI,

pecypcocOepekeHus1, MPaBOBBIX
U OTHYECKUX HOpPM, HOPM
nH)OPMAITMOHHON
0e30IMacHOCTH;
- BJIAJICTh
pacno3HaBaHUs
nH(pOpMaInH,
UH(POPMAIIMOHHOM
0€30aCHOCTH JTMYHOCTH

HaBbIKaMH
1 3alIUThI

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

apXUTEKType;  yMETb
UCIOJIb30BaTh
reOMETPHUECKUE
OTHOIICHHUSI, HAXOJIUTh

reOMETPUYECKUE BEITMIHHBI
(nmuHA,  yroJi, IJIOLIAAb,
00beM) MpHU peleHruy 3a71a4d
u3 JIpYyTUX  y4eOHBIX
NPEIMETOB U U3 PpeajbHOM
KHU3HU

OK 03. IInanupoBaTs 1
peann3oBHIBATh
coOCTBEHHOE
po(heCCUOHANTBHOE
JMYHOCTHOE Pa3BUTHE,
HpePUHAMATEIBCKYIO
JeSITeIbHOCTD B
npoheCCUOHATBHON
cdepe, UCTIOIH30BATH
3HAHMS 110 IPABOBOU U
(huHaHCOBOM
IPaMOTHOCTH B
PA3IMYHBIX KU3HEHHBIX
CUTYyalusX

B obnactu JTyXOBHO-
HPABCTBECHHOT'O BOCTIUTAHHUS:
c(OpMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHWUS,
STUYECKOTO MOBEICHNUS,

- CIIOCOOHOCTH  OIICHUBATh
CUTYaIHIO u MPUHUMATD
OCO3HAHHEIC pereHws,
OpUEHTHUPYICh Ha MOpPAIbHO-
HPABCTBCHHBIE HOPMBI u
LEHHOCTH;

- OCO3HAHUWE JIMYHOTO BKJIAJa B
MOCTPOCHUE YCTONUMBOTO
Oynymero;

- OTBETCTBEHHOE OTHOIIEHHE K
CBOMM pOJIUTEISIM U (WUJN)
IpYyTUM YlieHaM CEMbH,
CO3JIaHMI0 CEMBH HA OCHOBE
OCO3HAHHOTO TIPUHSATHUS
LIEHHOCTEN CEMENHON KU3HU B
COOTBETCTBUU C TPAAUIHUSIMU
HapoaoB Poccuu;

OBnaneHre  yHHBEpPCATbHBIMU
PETYISITHBHBIMHU JICHCTBHSIMH:
a) caMOOpTaHU3AIIHS:

- CaMOCTOSITEITEHO
OCYIIIECTBIIATh TIO3HABATEIILHYIO

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

- CaMOCTOSITEJILHO COCTAaBJIATH
IUIaH pelieHus MpoOjeMbl ¢
YU4E€TOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
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, nupamuaa, 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,
NUpaMUJIbl, TPU3MBI,
WIMHIPA, KOHYCA,
yMeHHE U300paXkaTh
MHOTOTPaHHHUKH U
MOBEPXHOCTH BpAIICHUS, UX
CeUeHHUsT  OT PYKH,C
MIOMOIIBIO  YEPTEKHBIX
UHCTPYMEHTOB U
DIIEKTPOHHBIX CPEJICTB;
yMETh pacro3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
yMETh pacro3HaBaTh
MpaBUIILHBIE
MHOT'OTPaHHHKH;

mapa;




- 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)KCHUIO 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 "

COIIEPEKUBAHMIO;

- COLIMATIBHBIX HaBBIKOB,

BKJTIOYAOLINX CIIOCOOHOCTh

BbICTpAauBaTh  OTHOLIEHUS C

JPYTUMH JIIOJbMH, 3a00THUTHCH,

HPOSIBIISATH UHTEpEC u

paspeniaTh KOHQIUKTHI
OK 04 DppexTHBHO |[FOTOBHOCT K CaMOPa3BUTHIOJ|- YMETh OIIEpUPOBATH
B3aMMOJICIICTBOBATh U |CAMOCTOSITEILHOCTH WIOHATUSMU: CIIy4alHBIM OMBbIT
paboTaTh B CaMOOIIPENIETICHHUIO; 1% cllydaiiHOe coObITHE))
KOJUIEKTHBE 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: NPUMEHATh  (POPMYJIBI

0) COBMECTHAs I TEIIbHOCTb:
- TIOHMMaTb M HCIOJb30BATH
MIPEUMYIECTBA KOMAHIHOM W

WHINBUAYAIbHON paOoTHI,

CIIOKEHUS U
BEPOSITHOCTEM,
KOMOHWHATOPHbIE  (PAKTHI
dbopMynBl  IIpU pelIeHUH

YMHOXCHU

b4l




- 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
WHUIHATABHBIM.

OBnaseHue  yHHMBEpPCAJIbHBIMY
PETYJISITHBHBIMU JICHCTBHUSIMH

r) npussthue cedd U JIpyrux

ITFOICH

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

- IPU3HABATh CBOE ITPABO U MIPaBJ
IpYTUX JIIOEH HAa OIIMOKY;
pa3BUBAThH CIIOCOOHOCTH
MOHUMATh MHpP C  IO3UIIHY
NPyroro 4eaoBeka

3a7a4; OLICHUBATh

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

YMEHHE TPHUBOJIUTH MPHMEPD]
MPOSIBIICHUST 3aKOHA OOJIBIIINX]
qucesl B NPUPOJIHBIX U
0OIIIECTBEHHBIX SIBICHUSX
YMETh CBOOOIHO
OTIepUPOBATH MTOHSATHSIMH ]
CTCIICHD C  IEJIbIM
oKazarejieM, KOpeHb
HaTypaJIbHOU CTEIICHH,
CTCIIEHb C  PAMOHAIBHBIM
[oKaszarejieM,  CTCICHb ¢
NICHCTBUTEIbLHBIM
(BEILIECTBEHHBIM)
rokasarejiem, Jorapupm
qHciIa, CHHYC, KOCHHYC W
TaHT€HC IPOU3BOJILHOIO
YKCIIa;

YMETh CBOOOHO
OIIepUPOBATH HOHATHAMU]]
rpaduk GyHKIUH, OOpaTHas
byHK1IM, KOMITO3HULIUS
(GyHKUIMH, JMHENHas]
GyHKIMS,  KBaJpaTHYHAs
byHKIM, crenenHast GyHKIUsSI
C  LenbIM  IOKa3arelseM,
TPUTOHOMETPUIECKUE
¢byHKIMKM, O0OpaTHbIE
TPUTOHOMETPUIECKUE
GyHKIMM, TOKa3zaTelbHas U
norapudmuueckas ¢GyHKIUY;
YMETb  CTPOUTH TI'paduKu
(YHKITHIA, BBIIOTHATH
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 3aBUCUMOCTH
MEX/y BEIMYMHAMU;

- 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 HCIIOJIb30BaTH
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
s3p1ke 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, CIIOpTa, 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  MHPOBOIQ
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;

- pacro3HaBaTh HEBEPOATbHBIG
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. IIposBraTs
TpaXIaHCKO-
MaTPUOTHYECKYIO
MO3ULIMIO,
JIEMOHCTPUPOBATh
OCO3HaHHOE MTOBEICHUE
Ha OCHOBE
TpaZUMOHHBIX
POCCHUIICKUX TyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEM, B TOM YHCIIE
C Y4€TOM rapMOHU3aIUN
MEXHAIMOHAIBHBIX U
MEXPETUTHO3HBIX
OTHOLUEHUH, IPUMEHSTh
CTaHIapThI
AHTUKOPPYIIIIOHHOTO
MOBEJIEHUS

- OCO3HaHue O0O0y4YaroUIMMHUCH]
POCCUICKON IPaXIAHCKOU
U/IEHTUYHOCTH;

I[EJICHANPABICHHOE Pa3BUTHE
BHYTPCHHEH IMO3UIMH JINYHOCTY|
Ha OCHOBE TyXOBHO-
HpPaBCTBEHHBIX [IEHHOCTEH
Hapo10B Poccuiickoit
denepanuu, HCTOPHUSCKHUX
HAIMOHAIBbHO-KYJIBTYPHBIX
TP, (bopmupoBaHue
CHCTEMbI 3HAYMMBIX [IEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
QHTUKOPPYIILIUOHHOTO
MHUPOBO33PEHUS, IPABOCO3HAHHMS,
DKOJIOTHYECKOMN KYJBbTYPBI,
CIIOCOOHOCTH CTaBHUTh IIETH M
CTPOWTH )KU3HEHHBIC TIAHBI;

B YaCTH TPAKIAHCKOTO
BOCITUTAHUSL:

OCO3HaHUE CBOMX
KOHCTUTYIHOHHBIX  TIpaB U
00513aHHOCTEH, yBaXKCHHUE 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

U

TpaaTuIHOHHBIX

b4l

- YMETb OIIepUPOBATH
MOHATUSAMU: TPSMOYTOJIbHAs
cucrema KOOp/IMHAT,

KOOpAUWHATBl TOYKH, BECKTOD,

KOOPAUHATBI BEKTOpAa,
CKaJIsIpHOE IIPOU3BE/ICHUE,
YroJl ~ MEXIy  BEKTOpamu,
cyMMa BEKTOPOB,
[POM3BEICHUE BEKTOpa Ha

YKCII0; HAXOAUTH C MMOMOUIBIO
M3y4YEeHHBIX (hopmyIn
KOOP/AMHATHI CepeIMHBI
OTpE3Ka, PACCTOSHUE MEXIY]
IByMsI TOUKaMU;

-YMETb BBIOUPATh
[MOAXOMAIIMN H3yYCHHBIN
METOA Ui pelIeHus 3a/auH,

pacrio3HaBaTh
MaTeMaTHueckue (axkThl U
MaTeMaTH4YeCKUe MOJEIU B
MPUPOIHBIX U OOIIECTBEHHBIX
FABJICHUSIX, B  HCKYCCTBE;
YMEHUE MPUBOJUTH MPUMEPHI
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;
MPUMEHSTH (POPMYIIBI
CIOXKEHUST U YMHOXEHHUS
BEPOSITHOCTEM,
KOMOUWHATOpHblE  (DaKThl U]
dbopMynBl  IIpU peleHUH
3ajay; OLICHUBATh
BEPOSITHOCTH peaNbHbIX|
COOBITHH; 3HAKOMCTBO  CO
CIy4yallHBIMH  BEJIMYUHAMM]

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

BOJIOHTEPCKOU IESITETLHOCTH;




MaTPUOTHYECKOTO BOCITUTAHUS:
-c(hOpMHUPOBAHHOCTH POCCHIICKOM
rpak1aHCKOM UJEHTUYHOCTH,
MaTPUOTH3MA,  YBOKCHHS K
CBOEMY Hapoxy, YyBCTBY
OTBETCTBEHHOCTH nepesy
PonuHOW, TOpPAOCTH 3a CBOW
Kpaii, cBOX0 PouHy, CBOM SI3bIK U
KYJIbTYpY, IPOLIIOE U HACTOSIIIEY
MHOTOHAIIMOHAJILHOTO  Hapoa
Poccuu;

- I[IEHHOCTHO€ OTHOILIEHUE K
FOCYIapCTBEHHBIM  CHMBOJIAM,|
NCTOPUUYECKOMY M TPUPOTHOMY|
HACJIETUIO, MaMSITHUKAM,
TpaauuusM HapogoB Poccun
noctmkeHusM Poccun B Hayke)
HCKYCCTBE, CIIOPTE, TEXHOIOTHSIX]
U TpYIE;

- naeruHas yOEXIECHHOCTD,
FOTOBHOCTb K  CIY)KEHHIO U
3aIITe OreuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
OCBOEHHbIE o0yJaromuMucs
MEXKIIPEIMETHBIE  TOHATUS Y|
YHUBEPCAJIbHBIC yueOHbI€]
neiicTBus (perynsTuBHbIE,
MO3HABATEIILHEIE,
KOMMYHUKATHBHBIE);

- CHOCOOHOCTh X
WCTIOJIb30BAHUS B
[MO3HABATEIIbHON U COLIMATIbHOMN
MPaKTUKE, TOTOBHOCTh K
CaMOCTOSITEIIBHOMY
MIAHUPOBAHUIO Ui
OCYILIECTBIICHUIO yueOHOI
e TeNIbHOCTH, OpraHH3aIliy
y4eOHOrO0  COTpyJIHUYECTBA
MeAarorndyecKuMu  pabOTHUKAMUY]
U CBEPCTHHKAMH, K YYacCTHIO B
MOCTPOCHUU  WHIUBUAYATbHOW]
00pa30BaTeNbHOI TPACKTOPUH;
- OBIIQJICHHE HAaBBIKAMHU y4eOHO-
MCCIIEIOBATENIbCKOM, MPOEKTHOM
U COLMAIbHON AESITENFHOCTH

OK 07 CogelicTBOBaTH

COXpaHEHHIO
OKpYKalollel cpenbl,
pecypcocOepeKeHuIo,

MNPUMCHATH 3HAHUSA 00
N3MCHCHHHN  KJIMMarTa,
IMPUHIOHAIIBI

HE MNpUHUMATh JEHUCTBUS)
[IPUHOCSIINE BPE OKPYKAOIIEH
cpene;

YMETH MPOTHO3UPOBATH
HeOIaronpusITHLIE
PKOJOTHYSCKHE TIOCICACTBHUS
[PEANPUHUMAEMBIX  JIEUCTBUM,

- YMETb OIIEPUPOBATH
MOHATUSAMU: QYHKIUS,
HenpepbiBHast (QyHKIINS,
[IPOU3BOJHA,

nepBooOpasHasi,
ONpEEIICHHbIN HHTErpal;
YMETb HaXOAUTh

OEepeKITMBOTO

MMpCaA0TBpallaTh UX,

IMPON3BOJHEIC JJICMCHTAPHBIX




TIPOM3BOCTBA,
P PEeKTUBHO
TIEHCTBOBATh
4pe3BbIYAHBIX
CUTYaIUsIX

o]

- pacCIIMPUTH OMBIT IESITEIHHOCTH
PKOJIOTMYECKOM HAIPaBICHHOCTH;

- pa3zpabarbIBaTh IUIAaH pEIICHUS]
MpoOJIeMbI €  Y4E€TOM  aHaln33
MMCIOIIUXCS ~ MAaTepUANbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

- OCYLIECTBIISITh

L{eneHanpaBieHHbIN TIOKCK
MmepeHoca CpeACTB W CIOCOOOB
MelcTBUST B MPOQecCHOHATHHYKY
Cpeny;

YMETh TMEPEHOCUTHh 3HAHUA B
[MO3HABATEIbHYI0 U IPAKTHYECKYH)
00J1aCTH KU3HEAEATEIHHOCTH;
npeayiaraTh  HOBBIE  MPOEKTHI
OIICHMBATh HMJICH C  IIO3HIIHY
HOBH3HBI, OpUTHHATBHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

JTaBaTh OLICHKY HOBBIM
CUTYaIusIM, BHOCUTh KOPPEKTUBHI H
eI TeIbHOCTb, OIICHUBATH
COOTBETCTBHE PE3YJITATOB LEISIM

(hyHKITHH, UCTIONB3Y ]
CITPaBOYHBIE MaTepHAIbI]
WcClIeIoBaTh B IMPOCTEHIINX
CITyJasx (yHKIUH HA
MOHOTOHHOCTb, HaXOJTUTH
HAauOONBIIUE W  HAWUMCHBIIIH
3HAYCHUS (PYHKIUIA, CTPOUTH
rpad UK MHOTOYJICHOB g
HCIIOJIb30BaHUEM anmapara
MaTeMaTHYeCKOTO aHamm3a;

[PUMEHATh IPOU3BOAHYIO IIpH
peleHny 3ajady Ha JBHKCHUE]
pelarsb IIPaKTHKOA
OpHUEHTUPOBAHHBIE 3afaudl HY
HanOoNbIIUE W HAWMEHBIING
3HAYCHUs, Ha HAXOXKACHUE ITyTH,
CKOPOCTH U YCKOPEHHUSI;

YMETh OIIEpPUPOBATH
IIOHATHUAMMU: JBHKXCHUC B
MPOCTPAHCTBE, MO/TOOHBIE
¢burypst B MIPOCTPAHCTBE}]
WCIIOJIb30BaTh OTHOIICHNE
[JIOIAACH  MOBEpXHOCTEH U
00BeMOB TIOJOOHBIX (UTYp TIpH
peleHny 3a/1a4;

YMEThH BBIYUCJIATH
reOMETPUUECKHE BEJINYMHb]
(muHa, yroy, TUIomanb, 00beM,
[UIOIIATE TTOBEPXHOCTH )
VCTIONIB3YSI N3yYCHHBIG
(OpMYJIBI ¥ METOIbI

[1K 1.3. OcymiecTBiaTh
[MOJITOTOBKY MaTEPUAIOB
st popMHUpOBaHUS U
BezeHUs 0a3bl JaHHBIX
[PaCYETHBIX (TIJIATEKHBIX )
TOKYMEHTOB.

HagbIiku: OCYILECTBIATD
MOJArOTOBKY MaTepHalioB  JJIs
(hopMupoBaHUs U BeleHUsT 0a3bl
JTAHHBIX pacyeTHBIX
(TIIaTeXHBIX) TOKYMEHTOB
3uamo:

JIOKaJIbHbIE HOPMATHUBHBIE aKThHI
W METOJMYECKHE JIOKYMEHTHI B
00JIaCTH TUIATEKHBIX YCIYT;
HOPMAaTUBHBIE MPABOBBIC AaKTHI,
pEryIupyole OCYyIECTBIEHNE
IUTaTEXHBIX YCIIYT;
CHELUATN3UPOBAHHOE
IporpaMMHOE O0ecredeHue Uit
pacyeTHOro o0CTyKUBaHUA
KIIMCHTOB;

0COOEHHOCTH JI€JIONPOU3BOICTBA
MIPH OCYIIECTBICHUY IJIATEKHBIX
YCIIYT;

MeToAbI cOopa, 00paboTKu U
aHaym3a HHGOPMAIIH 10
TUTATEXKHBIM YCIIYTaM €
MPUMEHEHUEM COBPEMEHHBIX
CpE/ICTB CBSI3M, alllapaTHO-
TEXHUYECKUX CPEICTB

YMETh UCIOJIb30BaTh CBOICTBA U
rpadukn QYHKIUH UIsT perieHus]
YpaBHEHMI, HEPaBEHCTB M 3a/1a4 ¢
napameTpamu; U300paxars Ha
KOOPJAMHATHOM TUIOCKOCTH
MHO)KECTBA PELLICHUI

YpaBHEHUI, HEPABEHCTB U X
CHCTEM,

- YMETb MOJCJIIMPOBATH B

peajbHble CUTyallMH Ha S3bIKE
MaTEeMaTHKH; COCTaBJISITh
BBIPAXKEHUS, YpaBHEHUS,
HEPABCHCTBA U HX CHUCTEMBLI IIO
YCIIOBHIO 33/1a4H,

HCCIII0OBATh I10CTPOEHHbIE
MOJEJIIM C  HCHOJb30BaHHEM
anmapara anreOpsl,
MHTEPIPETUPOBATD

[IOJIy4YEHHBIN PE3YJIbTAT; CTPOUTH
MaTeMaTHYeCKHe  MOJENH ¢
[IOMOLIBIO TEOMETPHUECKHUH
MOHSATUH U BEJIWYWH, pEUlaTh,
CBA3aHHBIC C HUMHU ITPAKTUYCCKHUE
3aauu

KOMITBIOTCPHBIX TEXHOJIOTUH

3a0anusa k npaxmuueckum 3aHAMUAM COOEPAHCAMCA 8 NPAKMUKYMe HO 00ueodpazosamenbHoll yueOHOuU

oucyunaune.: «Mamemamuxay.




TECTOBBIE BOITPOCBHI OTKPBITOI'O TUIIA 11O JUCHUIIVIMHE:
«MATEMATHUKA»
38.02.07 BAHKOBCKOE JIEJIO

Komnerenuuu:
OK 01. Breibuparp cnocoObl pemeHus 3agad npoQecCHOHaTbHON eATeNbHOCTH NMPUMEHUTENBFHO K
Pa3IUYHBIM KOHTEKCTAM;
OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEICTBA NOWCKA, aHAJM3a U MHTEPIPETallui UHPOPMAIMHA H
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIIOJIHEHU 3a/1a4 PO ECCHOHATIBHOM 1A TeIbHOCTH;
OK 03. [TnanupoBaTh ¥ peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U JTMYHOCTHOE pPa3BUTHE,
IPEIIPUHUMATENbCKYI0 JAEATENbHOCTh B NPOQPecCHOHaIbHON cdepe, HCHOIb30BaTh 3HAHMS 110
MPaBOBOW M (PMHAHCOBOM IPaMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CUTYalHX;
OK 04. DddexTrBHO B3auUMOACHCTBOBATh U pPaOOTaTh B KOJUICKTUBE U KOMAH/IE;
OK 05. OcymecTBiasTh YCTHYO M IHCbMEHHYI0 KOMMYHHUKAIlMIO Ha TOCYJapCTBEHHOM S3bIKE
Poccutiickoit denepariuu ¢ y4eToM 0COOCHHOCTEH COIMATBHOTO U KYJIBTYPHOTO KOHTEKCTA,
OK 06. IlposBasaTh TIpaxkIaHCKO-IATPUOTHUYECKYIO IO3ULHUIO, JIEMOHCTPUPOBAThH OCO3HAHHOE
MIOBEJICHHE Ha OCHOBE TPAJULMOHHBIX POCCUMCKUX AYXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHCIIE
C YYeTOM TapMOHM3AIMU MEKHAIMOHAIGHBIX M MEXPEJIUTHO3HBIX OTHOIICHHUH, MPUMEHSThH
CTaHJapThl aHTUKOPPYIIIUOHHOTO OBEICHMUS;
OK 07. ConeiicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH CPebl, pecypcocOepekeHUI0, IPUMEHSTh 3HAHUS
00 W3MEHEHMM KJIUMaTa, HNPUHLUIBI OEpEeXIMBOIO IMPOU3BOACTBA, 3(PPEKTUBHO AECHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHIX;
IIK 1.3. OcymecTBiATh MOATOTOBKY MaTepHalloB A (OPMHUPOBaHMUS U BeJeHMs Oa3bl JaHHBIX
pacueTHBIX (IMJIATEKHBIX ) JOKYMEHTOB.



Ne | [IpaBunbHbBIN Coneprxanue Bonpoca Komme | Bpems
OTBET TCHIUA BBIIIOJIHE
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  CcTeeHH ¢  oauHakoBbiMu | OK 03 3
OCHOBAHHUSIMH, HaJI0 OCHOBAaHHE CTENICHH OCTABHUThH TEM IKE,
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
TUTOCKOCTH TIEPECEKAOTCS 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 [Mpsimast Ha3pIBaeTCS MEPIEHANKYISIPHOU MIocKocTH, ecnmn | OK 04 3
OHa MepHeHIUKYIIAPHA JII000H IPAMOH,............
3
BokoBasi moBepxXHOCTh MPSIMON TPU3MBI paBHA
9 P P PHSMELP OK 07
MIPOU3BECHUIO IEPUMETPA OCHOBAHUSA HA ..............
OK 02 3
Ecaun ocHOBaHMSMU IPSAMON MPU3MBI SABIISIOTCS
10 MpaBWJIbHBIE MHOTOYTOJILHUKH, TO OHA HA3bIBAETCH ...
OTpe30K, 171 KOTOPOI0 YKa3aHO, KAKOI M3 ero KOHLOB
SIBJISIeTCS HAYaJIOM, a KaKOH — KOHLIOM, Ha3bIBaeTcs
11 OK 03 3

ecceoce




BexTOpbl HA3BIBAKOTCS PABHBIMHU, €CIIH: ..........

OK 04

12
13 Ecau n1JuHbI ABYX HeHYJIEBbIX BeKTOPOB paBHbl, m onn | [IK 1.3
NPOTHBOMOJIOKHO HANIPABJIEHbI, TO OHH
HA3bIBAIOTCS ........
14 CxansipHoe npoun3BeeHHe BEeKTOPOB, BHIPAKEHHbIX OK 01
CBOUMH KOOPAMHATAMHU, BBIYHCIACTCH KAK:..eeveenee
15 Ecnu BeKTOpBI NEPIIEHIUKYIISPHBLTO UX CKAISIPHOE
IIPOU3BEJCHUE PABHO .......
OK 03
16 [TpousBomHast PyHKIHH-ITO ....... OK 04
17 Oneparusi HaXOXKICHUS POU3BOIHON HA3BIBACTCA .. .. .. OK 04
18 Touku ,B KOTOPBIX MTPOU3BOIHAS paBHA HYIIO, Ha3biBatoTcst | OK 06
19 [Ipou3BoHAs TOCTOSIHHOM paBHa ...... I1K1.2
20 [Tpu BeIYHCIEHUH TIPOU3BOIHON MOCTOSHHBIM MHOXKHTENbp | OK 01
MOJKHO BBIHOCHTD ......eee venennen.
[Ipenen oTHowEeHUS NpupalieHus: QYHKIUU B TOUKE X K IIK 1.3
21 MIPUpPAILEHUIO APTYMEHTA, KOT/1a MOCIIEIHEE CTPEMUTCS K
HYJIIO Ha3bIBAETCH. ..
22 Ecnu maTepuanbHast TOUKa JBUIKETCS 10 3aKOHY  S(t), TO OK 01
nepBast IPOM3BOIHAS OT ITYTH IO BPEMEHH €CTh. ..
23 I'eomeTpruecKuii CMBICI TPOU3BOIHON COCTOUT B ToM, uTo | OK 07
24 VYpaBHeHMe KacaTelIbHON K JaHHOW JIMHUU B Touke M OK 03
UMeeT BUI. ..
25 Y ckopeHue npsiIMOJIMHEWHOIO JBUYKEHUS PABHO. .. IIK 1.3
26 OyHKIUS BO3pacTaeT Ha 3aIaHHOM IIPOMEXKYTKE, €CIIH. .. OK 06
27 OyHKIUS BO3pacTaeT Ha 3aIaHHOM IIPOMEXKYTKE, €CIIH. .. OK 06
28 Ecnu rpaduk ¢pyHkuuu pacrnonoxen Boiie ocu OX Ha OK 03

UHTEpBae, TO PYHKIUSA HA JAHHOM .......cuvenennn..




29 Ecmu rpaduk ¢pyHKIIMU pacnonoxeH Hke ocn OX Ha OK 03
WHTEpBAJIC, TO PYHKIUS HA JAHHOM .......ceeenenn...

30 Ecimu nBe muddepennupyemsie ¢pyHkimu otandarorces Ha | OK 06
MOCTOSIHHOE CJIaraeMoe, TO UX MPOU3BOJHBIC ...............

(2 CEMECTP)

31 Hudbdepenuupyemas GyHKIHUS MOXKET UMETh dKcTpemyM B | OK 07
TEX TOYKaX, TJI€ MPOU3BOJIHAS .............

32 MrHoBeHHast CKOPOCTh IBH)KEHUS TOYKH, €CITH OK 06
s(t)=5t+ 3 paBHa .........

33 JIuckpeTHyIO ciydyaiiHyl0 BEIMYMHY 3afatoT ykaswiBas e€ | IIK 1.3
3aKOH ............

34 CKopocTh Tela, IBHKYIIErocs 1Mo 3aKoHy s(t) = t2 + 2, B OK 01
MoMmeHT BpemenH t = 10 Oyner paBHa .........

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

36 Boruncnute (kx+b)’=......... OK 01

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

38 Boruncnute (10x)’=.......... OK 04

39 Co0pITHE, KOTOpOE 00s3aTeNbHO MTpon3oiaeT, HaspiBaeTes | OK 05

40 VYnopsioueHHOE MHOXKECTBO, OTIIMYAIOIIEECs TOIbKO OK 05
MOPSIIKOM DJIEMEHTOB, HA3bIBACTCH ............

41 CoObITHe Ha3bIBACTCA ..., €CITH OHO HEe MOXkeT npoun3oiti B | OK 03
pe3yabpTaTe JaHHOTO UCTIBITAHUSI.

42 MHoxecTBO mepBooOpa3HbIXx it manHou ¢yHkmmu f(x) | OK 06
Ha3bIBACTCHA. . .

43 OnpeneneHHblil WHTETpal ¢ oauHakoBeiMH mpenenamu | OK 03
paBeH...

44 Omneparuto HaXOXKJIEHHUS IIEPBOOOPA3ZHON ISl TAaHHOM I[IK 1.3
(YHKIUU HA3bIBAIOT. ... eueenne....

46 Jlorapudm, ocHOBaHUE KOTOpOro paBHO 10 Ha3pIBaeTCs OK 05




4 Ulorapugm mpou3BeNeHHs — 3TO . ...JJOrapU(MOB. OK 03

48 Jlorapudm gacTHOTO — 3TO ...... J0rapuQMoB. OK 05

49 @ynkuus F(X) HazpiBaeTCs IepBOOOpa3HOM Iist OK 07
dynximu f(X) Ha (a; b), ecm s mo6oro = la; 8}
BBIITOJTHSIETCS] PABEHCTBO .........

50 O0bem KoHYca onpenensiercs 1o Gopmyse ......... IIK 1.3

o1 Heonpenenenuslii uarerpan [ sin xdxpaseH ......... OK 06

52 [Moka3zarenbHast QyHKIHS y=a* SIBISICTCSI BO3PACTAIOMICH, OK 02
€CJI OCHOBaHHE a OOJIBIIIE .......

53 OK 05
Jlorapugm, oOcHOBaHHE KOTOPOTO PaBHO €~2,7 Ha3bIBACTCS

54 O06bem muMHapa onpeaesiercs no Gopmyne ......... OK 07

55 I'eomeTpruecKuii CMBICT ONPEAeNEHHOTO HHTETpasia OK 04
COCTOHT B TOM, YTO OH YHCJIEHHO PaBEH IJIOMAH. ... ....

56 OTpe30K, COCMHSIONINI ABE BEPIIMHBI IPU3MBI, HE OK 07
NPUHAJUICKAIINAE OJHOW HA3bIBACTCS ...........

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

58 [eprienuKyIsp, onmymeHHbIN U3 BepuHbl Tupamuael Ha | OK 03
TUIOCKOCTH OCHOBAHHMS, Ha3bIBACTCA ........

59 BricoTa 60K0BOI rpaHy MPaBUIBHON MHUPAMUIBL, OK 04
MPOBE/ICHHAS U3 €€ BEpPIINHBI, HA3bIBACTCA ..... ...

60 VY xy0a Bce TpaH¥ .......... K 1.3

61 O0BéM kyOa BeIYMCIsETCSA IO GOPMYIIE .. ........ OK 01

62 [ToBepXHOCTH KOHYCa COCTOUT U3 M O0KOBoI moBepxHOcTH | OK 01
)/ SRR

63 OTpe30K, COSAMHSIONINIA IBe TOYKH mapoBoi moBepxHoctH | OK 03

Y MPOXOJISIIINI Yepe3 EHTp 1mapa,
Ha3bIBACTCH ..........




64 ['panuna mapa Ha3bIBAETCA . ........ OK 04 3

65 OTpe3kH, CoeIMHSIONINE BEPIINHY THUPAMU/IBI C OK 06 3
BEpIIMHAMH OCHOBAHUSI, HA3bIBAOTCA .........

68 BokoBas moBepxHOCTh HUIUHIPA ONPEEISIETCS 10 OK 07 3
dbopmyre ..........

69 BeposTHOCTB Ciy4aifHOTO COOBITHS OK 02 3
OOJBIIC HYJIS U ......

70 BepostHOCTBIO COOBITHS Ha3biBaeTcs oTHomeHue yncna | OK 03 3

Hncxoaos, 6J'IaI‘OHpI/I$ITCTBy10H_[I/IX MOSIBJIEHUIO COOBITHS K

71 JluckpeTHy1o cilydaliHyI0 BeIMYUHY 3a7at0T ykas3biBasg e€ | OK 02 3
3aKOH ............

72 Pemmnte noka3arenbHoe ypaBHeHue 8% = OK 03 3
64. OtBet

73 Kuprnu 2x3x6. Ero nuaronans paBHa: OK 03 3

74 Kakas u3 Tpuronomerprudeckux GyHKIUH OK 03 3

SIBJISIETCST YETHOI?

75 Jlorapudwm, ocaoBanue koroporo paBHo 10 HazsBaercs | OK 03 3

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

Komnerenmuu:
OK 01. Boibupate crocoObl pemeHus 3aaad NnpoQeccHOHAIbHON NeATeNbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02. Hcnonp30BaTh COBpPEMEHHBIE CpEICTBA IOMCKA, aHAIW3a W HHTEpIpeTanuu HHOpManuu u
MH(OPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOIHEHU 3a/1a4 PO EeCCHOHATBLHOM 1eATeIbHOCTH;
OK 03. [InanupoBaTh M peanu30BbIBATH COOCTBEHHOE MPOPECCHOHANIBHOE U JIMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JeSITeIbHOCTh B MPOGECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS O MPaBOBOM
1 (PMHAHCOBOM I'PAaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYALIMSIX;
OK 04. D¢ dexTrBHO B3aMOAEHCTBOBATh U pabOTaTh B KOJUIEKTUBE M KOMaH/JIE;
OK 05. OcymectBiasiTh YCTHYI0O M TNHCbMEHHYIO KOMMYHMKAI[MI0O Ha TOCYAApCTBEHHOM SI3bIKE
Poccuiickoii @enepaiiuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;
OK 06. [TposBisTh rpakAaHCKO-MATPUOTHYECKYIO MO3UIIMIO, TEMOHCTPUPOBATH OCO3HAHHOE MOBEIACHUE
Ha OCHOBE TPAJMLHOHHBIX POCCUNCKHUX TyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEM, B TOM YHCJIE C YYETOM
FapMOHM3AIlMM  MEXHAIIMOHAJIbHBIX W  MEXPEJIUTHO3HBIX OTHOIICHWH, TPUMEHSATh CTaHAApThI
AHTUKOPPYILMOHHOIO TIOBEJICHUS;
OK 07. ConelicTBOBaTh COXpPaHEHHUIO OKPYXKAIOILEH Cpeibl, pecypcocOepexeHHI0, TPUMEHATh 3HaHUS 00
M3MEHEHMH KJIMMaTra, MPUHLUUIB OEpeXIMBOrO IMPOMU3BOACTBA, HPPEKTHUBHO JIEHCTBOBAaTH B
Ype3BbIYAIHBIX CUTYAIHIX;
IIK 1.3. OcymecTBiiTh MOATOTOBKY MaTepHaloB s (OPMHUPOBAHUS M BeAEHUS 0a3bl JaHHBIX
pacueTHBIX (TIaTEKHBIX ) JOKYMEHTOB.



(1 CEMECTP)

Ne | [IpaBuib Cogepxanue Bompoca Komneren | Bpems
HBIN st BBIIIOJIHE
OTBET HUS
(MHH)
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
cocraBisieT 13% ot BenwumHbI 3apaboTHOM TIaThl B 25000
pyOueii?
a) 1600; 0)400; B)3250 r)1200
4 Haiioure uncio: OK 04 3
40% xortoporo paBubl 320
a) 160; 0)400; ) 800; r) 120
) (4%)% - 4 OK 01 4
Bpruuenute: ————
410
a) 16; 6)4; B)S; r) 12
6 packpoiite GOpMYITy COKpAIIEHHOTO YMHOKEHHs a2-b?: OK 02 3
a) a>-2ab+b? 6) (a-b)(a+h); B) a’+2ab-b?, r) (a-b)(a-b)
7 BonsHOMY mporrcaHo JIeKapcTBO, KOTOpoe HykHO nmuTh 1o | OK 02 4
0,5r 3 pa3a B AeHb B TeueHue § AHeil. B oqHOIl ynakoBke 8
tabmerok mo 0,25r. Kakoro HaMMEHBIIET0 KOJIUYSCTBA
YIIAaKOBOK XBAaTUT Ha BECh KypC JICUCHUS?
a)6 0) 5; B) 6.5; r)7
8 VIPOCTHTH BEIPAKEHHUE: 3c0s° x + 3sin® x — 6. OK 02 3
a)l; ©6)-5 B)3 1)-3
Haiiaure MHOecTBO 3HaUeHUH QyHKIMM y = sinx —1 3
9 a) [-1;1] 0) (-oo;+0)  B) [-2;0] r) [0;2]. OK 03




10

Haiinnre 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 4ETHBIMU?

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

OK 05

12

Kakoe u3 naHHbIX ypaBHEHUH HE UMEET KOPHEM?

a)sin x = —0,44; 6)cos x =5; B)tg X =-10; r) cos X =1.

OK 03

13

Pacmudpyiite kpatkyro 3anuck: a€ .

a) TOYKa & MPUHAIICKHT TUIOCKOCTH [3;
0) ToYKa a MPUHAIJICIKUT IPAMOii [3;
B) IIpsiMasi & MPUHAJUICHKHT TUIOCKOCTH [3;

T') IpsiMast a MepeceKaeT MIOCKOCTh 5.

OK 07

14

HaiinuTe auaroHaiy npsiMoyrojibHOTO Mapasuie/ienuIie/ia mo
TPEM €ro U3MepeHusim: 6; 6; 7

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

OK 03

15

Kak BbI4MCIHMTD AJMHY BEKTOPA, €CJIM U3BECTHBI €ro
KOOPIAMHATHI?

a) OHa paBHa KBaIpaTHOMY KOPHIO M3 CYMMbI KBaJIpaTOB
KOOpJUHAT

0)oHa paBHA MPOU3BEICHUIO KBAAPATOB KOOPAMHAT

B) OHA paBHA OTHOIICHUIO MPOU3BEACHUS KOOPIUHAT K
CyMME UX KBaJpaToB

r')OHAa paBHA CyMMe KBaJIpaTOB KOOPAUHAT

OK 03

16

f{5;3}
[aHbl 1Ba BeKTOpa ¢ KoopaAuHaTamMu. Bekrop "
t{2;8}. ..
BEKTOP Haiinure ckajsspHoOe NpOU3BeAEeHHE ITUX

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

OK 04

17

1. Yewmy paBHa npousBogHas 1?
a)l 6)0 B)Xx 1) a(uncmo)

OK 04

18

Brranciure (6x°)'

a) 6x? 0)0 B) 18x? r) 18x

OK 01

19

HaiiauTe npousBoanyto GpyHkuun y = (2e* + 3)

a)2e* + 1 6)e*  B)2e* 0

OK 03

20

[Mepuox ¢pynkum y= Sin x?

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

OK 04




21

Pemmmre ypaHenue f(x)=0, eciu f(X)=3x° — 6x +4.
Bri6epuTe oTBeT.

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

OK 06

22

R
[TpousBoaHyI0 QYHKIHH y=4x paBHa :

a) I12x* ©6)12x B)4x* 1) 12

OK 07

23

Ecnu nBe nuddepenuypyembie GyHKIUHA OTIMYAIOTCS Ha
HIOCTOSTHHOE CJIaraeMoe, TO:

a)UX MPOU3BOHbIEC PaBHBI; 0) X MPOU3BOAHBIC
pas3InyaroTCs Ha Pa3HOCTh NOCTOSHHBIX CIaraéMbIX; B)
BOIIPOC O PA3JINYUU UX IPOU3BOJAHBIX YCTAHOBUTD HE
yaaercs.

IIK 1.3

24

IpousBoxnas ¢pynxuu 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 1.3

25

ITnomans TPEYrOoJIbHUKA BBIYHUCIIACTCA 110 (bopMyne:

a) S=a*b; 6) S=(a*h)/2;  2) S=2a*b; r) S=(a*b)/3

OK 05

26

I'padux xakoii pyHKIIMM N300paKeH HA pUCyHKE?
a) y = COSX;

0) y = sinx;

B) Y = CtgX;

r)y =tgx.

OK 06

27

BoruncnuTh 3HaueHHE TPOU3BOJHON (PyHKIIUN y=
sin X — 2x B Touke xo = 0.

al 06)0 B) -3 r)-1

OK 01

28

YTHpoCcTUTh BEIpRXKEHHE COSOL— Sino-ctgol.

a)l; 0)0; B) 3; r)—1.

OK 02




29 Haiitu npousBoanyio GpyHKIHU y(X) = e* — 4x°, OK 06
a)e* — 453 6)e*—8x; B)e*—2x; T)e*—4x.
3
30 Haiimte npon3BoHyt0 GyHKIUHK Y = X° + COSX. IIK 1.3
a)y=3x>-sinx  6)y=x*-sinx B)Yy=3x>+sinx 1)
y'=x3In3 + sin x
(2 CEMECTP)
31 Haiiaute npousBoanyio GpyHkuuu y= -e* + 3x°, OK 07
a)y=eX+3x 6)y=xe*+9x? B)y=-eX+9x?
r) y'=-e*1 +9x5,
32 Bropast mpoussoanas y' (X) ¢pyukiun y(X)=4x2-2x umeer | OK 03
BH]T
ay 6)8 B)6 )7
33 Berunciure (x3 + 2x% - x)'. K 1.3
a)3x?+2x3—x 0)3x2 + 8x3 — x2
B)3x* + 8x* — x? r)3x?+8x° -1
34 Touxa gBKeTCs 110 3aKkoHy S(t) = 2x° — 3x? + 1. Haiimure | I1K 1.3
CKOPOCTh TOYKH B MOMEHT BpeMeHH  fo = 2C.
a)l2m/c 0)4m/c B)SM/cC r)6Mm/C
35 Haiinute mpousBoanyto GyHKIMH Y = X + X B TOUuke Xo=2. OK Ol
a)5 6)6 B)4 r)3
36 Haiimure  xoad¢umment  kacarenmpHO K Tpaduky | OK 07
byHKIIH f (x) = 5x? — 2x B Touke Xo = 1.
a)8 0)3 B)0 r)9
37 Haiinure Touky min ¢pysxmmm y = X5 — 3x. K 1.3
a)-1 0)1 B)0 r)3
38 Haiinure kputndeckne Touku dyakmun Y = 5x° — 15X, OK 06
a)l 0)-1 B)1,-1 r)0
39 Haitnure kputndeckne Touku dynkmun f(X) = 2x* — 4x2 OK 07

)01 6)3 6)0 2) 01




40 Bropass mpousBomHas y'(X) ¢byHkmum - Y(X)=4x2-2X OK 01
UMEET BUJI
ay 0)8 B)6 r)7
41 CxopocTh Tena onpeaensercs mno popmyiie OK 06
V(t) = 5t + t2. UeMy paBHO yCKOpEHHE Tela B MOMEHT
BpeMmeHu t o=1¢?
a)l6 0)6 B)17 r)34
42 Touka aBwxkerca mo 3akony S(t) = 2t - 3t. Uemy pasuo | OK 07
YCKOpPEHHE B MOMEHT t o =1c?
a)l5 0)12 B)9 )3
43 Haiinute HanMenbIIee 3HaYeHNE QyHKIIUA OK 03
f(x)=2x>*-6x+1mna [-1;0].
a)5 0)-3 B)1 r)0
44 Pamuyc ocHoBanus mwmHApa 2,5 cM, BeicoTa 12cM. IIK 1.3
Haiitu nomans 60KOBOI MOBEPXHOCTH.
a)60 0)65 B)35 n6lrm
45 HaiinuTe moyiHyro MOBEpXHOCTH Ky0a CO CTOPOHOM 4CM. OK 02
a)64 0)65 B)96 T1)60
46 3 OK 05
Onpe/ieneHHbI HHTErpa _[ 3x2dx paBen:
2
a)19 0)18 B)35 1)27
47 OrnpeneneHHbIN I/IHTel"paJ'IZJ 4X3 dx paBeH OK 05
1
a)36 0)17 B)16 )15
48 JnameTp ocHOBaHUs KOHYyca paBeH 42, a JJIMHA OK 04
obpasytomeii paBHa /5. Halimute BEICOTY KOHYyCa
a)72 0)74 B)66 )65
49 OK 01

Bricora koHyca paBHa 4, a ArameTp ocCHOBaHHS — 6.
Haiinute oOpasyromyto KoHyca.

a)5 0)4 B)O )15




50

Brraucnuts 00beM IUIMHIPA, €CIH PaauyCc OCHOBaHUS 3,
BbIcOTa 1.

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

OK 05

51

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

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

OK 06

52

Ha pucyHke u3o0pakeH rpaduk MPOU3BOTHOW (PYHKIIUU
y=f(x). [Ipu kakom 3Ha4YeHHH X (PYHKIUS MPUHUMAET CBOE
HanOoJIbIlIee 3HAUCHUE Ha OTpe3ke [-4; -2] ?

|1I

Noy=£x

=Y

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

OK 03

53

O6pasyromas konyca 10cMm, a Beicota 8cm. Halinute
OOKOBYIO TOBEPXHOCTb.

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

OK 04

54

MarepuaiipHas TOUKa ABHXKETCS 1o 3akony S(t) = 3t + 7 +
0,5t%, re t — BpeMms IBIKEHHS B ceKyHaax. Yepes Kakoe
BpeMsI [TOCIIC Havaia JBUKEHHUS CKOPOCTh TeJla OKAXKETCSI

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

OK 07

55

Ha pucynke n3o0paxén rpadux npousBoaHoi GyHKIuY,
onpenenéHHoi Ha uHTepBaie (-7; 4). Onpenenure
KOJIMYECTBO MPOMEKYTKOB BO3paCTaHUs (PYHKIIUU:
AY

¥ fix

F o

\ [ARN

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

OK 04




56

Ha pucynke n3o0paxén rpapux pynkuuu y = f(x),

onpenenéunoii Ha uatepsaie (-7; 10). Haiinute cymmy

TOYEK SKCTpeMyMa (pYHKIMH Ha oTpe3ke [- 4; 8].
L

B=1L= b

/ [
/ A

]

.-_u_.l
T

|~

[P

[

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

OK 03

57

Ha pucynke n300paxén rpaduk mpou3BoaHOM QyHKINN y =
f\(x), onpenenénnoii Ha untepsaine (-8; 6). B kakoii Touke
orpeska [- 5; - 1] pynkuus y = f(X) npurumaer HaubosbIee

3HayeHue?
¥y

[t
|t
B

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

IIK 1.3

58

I
Boruuciute: [ x3dx
-1

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

OK 01

59

Heonpeenennslii uuterpan [ cos xdx pasen:

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

OK 06

60

O6pasyromas konyca 10cm, a Beicota 8cMm. Halimute 06bEM
KOHYCa.

a) 96; 6) 90; B)96 r)90n

OK 01

61

Haiinure 06bEM Kyba co cTOpoHOI 4cM.

a) 96; 0) 90; B) 647 r)90n

OK 05




62

1. Paguyc ocHOBaHMsI WIMHApPA paBeH 7, BeicoTa paBHa 10.
Haiinute minomanas 60KOBOY MOBEPXHOCTH IMIIMHIPA,
JICJICHHYIO Ha T

a) 140 0) 70 B) 24 r)140

OK 07

63

I'eomerpuueckas urypa, koTopas oOpa3oBaHa B
pe3ysbTaTe BpaleHHs IPSMOYTOJILHOTO TPEYTOJIbHUKA
BOKPYT OJTHOTO U3 CBOHMX KAaTETOB:

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

OK 02

64

[Tnomaas 60KOBOIM MOBEPXHOCTH IMJIMHIpA paBHA 72T, a
JIMaMeTp ocHoBaHus — 9. Haliqute BhICOTY IUIIMHIpA:
a) 12 0)8 B) 63 r) 60

OK 05

65

OnpenenuTte BRICOTY HIJIUHAPA, €CIIH PAINyC OCHOBAHUS
0,5, a o0beM runuHApa 87

a)24; 0)16; B)36; r) 32.

OK 02

66

KakoBa BEpOsSTHOCTH TOTO, UTO CITY4aiiHO BBIOpAHHOE
HaTypanbHOoe unciio ot 10 no 19 nenutcs Ha Tpu?

20,3  6)0,7 B)0,333.. 1)0.35

OK 02

67

[Ipocreimmmu 3agayaMyu MaTEMAaTHYECKOM CTATUCTUKHU
SABJISIFOTCS:

a) BBIOOPKA U TPYNIIHUPOBKA CTATUCTHYECKUX JTAHHBIX,
MOJIyYEHHBIX B PE3YJIbTATE SKCIEPUMEHTA;

0) onpeieNieHue MapaMeTpOB pacIpeACIICH s, BUI KOTOPOTO
3apaHee U3BECTEH;

B) [IOJIy4E€HHE OLIEHKH BEPOSITHOCTH U3y4aeMOro COOBITHSI.

OK 05

68

CKOIIBKO CYLICCTBYCT BAPpHAHTOB BBI60pa ABYX YHUCCIT U3
BOCBMH:

a) 18 6) 28 B) 16 r)20

K 1.3

69

Haiinure 3Hauenue Boipaxkenus 10g216+10g22
a)4; 0) 5; B) 6; r)4,5.

OK 07

70

12125
g5

Brraucints

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

OK 05

71

PackpoiiTe GpopMyITy COKPAIIEHHOTO YMHOKEHHUS a2-b?:

a) a2-2ab+b? 6) (a-b)(a+b); B) a?+2ab-b?; r) (a-b)(a-b)

OK 03

72

HazoBure smeMeHT, He NpUHAIIISKAINN TUIUHAPY:

a) amoema; 0) BBICOTA;  B) paJHNyC

OK 03




73 Pemmre kBajgpaTHOE ypaBHenue x> 11x + 30 =0: OK 03
a)x1=3;x2=7 0)Xx1=5;x2=-6; B)X1=5;x2=6.
74 Beipa3uts B paguanax yroa o = 20° OK 03
a) /5 0) n/7 B) /9
75 YKaxuTe HeBEpHOE PaBEHCTBO: OK 03
) Vx=x?2  6)3Wx=x® B)a’=1

BxoaHol KOHTPOJIb COCTOUT W3 3aJaHuM, B3SATHIX U3 OTKpbITOro Oanka OI'D u

1. 3apaHus aJ1si BXOJHOTO KOHTPOJIsI

BIIP mo marematuke.

Ha BrinonHeHue 3ajaHnii BXOJHOTO KOHTPOJIS AaeTcs 1 akajieMrU4ecKuii yac
(45 muHyT). BXOAHOH KOHTpPOJIH COCTOMT MX 2-X YacTeil: 00s3aTeIbHOM M

JTIOTIOJTHHUTEIT

OO0si3aTenbHass 4YacTh COACPXKUT 3aJaHUSl MHUHUMAJIBHOTO 00S3aTEIbHOIO

BHOM.

YPOBH:A, JOIIOJHUTCIIbHAA YaCTh — OoJiee CIIOKHBIC 3adaHud.

HpI/I BBIITOJIHCHUH BaI[aHI/Iﬁ Tpe6yeTc;1 IMpCaACTAaBUTb XOI PCIICHHA M YKa3aTb
HOJIyLIGHHHﬁ OTBCT. HpaBI/IJII)HO BBIITIOJIHCHHOC 3aJaHUC N3 00s3aTeILHOM YacTH
OLCHUBACTCA B OIHNH 6am1; IMPpaBUJIbHOC BBIIIOJIHCHHUC BaI[aHI/Iﬁ HOHOHHHTCHBHOﬁ

JacTH olleHnBaeTcs 3 6aymtamMu win 1-2 6aniaMu 3a 9aCTUIHOE PEIICHUE.
Bannbl, mosydeHHbIE 3a BCE BBITIOJTHEHHbBIC 3aJJaHUS, CYMMUPYIOTCS.

IlIkana nepesooda 6annoe 6 ommemKu no NAMUOATTLHOU cCUCHeEMe

Ommemkxa Yucno 6annos, Heodxooumoe 011 ROYYEeHUs OMMEmMKU
«3» (y008.) 7-9

«4» (xopowio) 10-12

«5» (omauuno) 13-15

OobpaszosamenvHble pe3yibmanbol, noodexcaujue nposepke (1emeHnbol):

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 COKpAIIEHHOTO 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)

=y

S

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) Pemmte ypasrenne x2-7x+10=0. Ecnin ypaBHeHHE NMeeT 6oliee 0JJHOTO 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. Tuaronans napaymenorpamma BD pasna 40. Haitnure miomans napamienorpaMmma.

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 OpPOCHJI SKOpPb, 2 Yaca JIOBHJ PeIOy U BEpHYJCS 00paTHO 4epe3 5 4acoB OT
Hayaia myremecTBus. Ha kakoe paccTossHUE OT MPUCTAHU OH OTIUIBLI, €CJIM CKOPOCTh TEUEHUS PEKH
paBHa 2 KM/4, a COOCTBEHHAs! CKOPOCTb JIOJKHU 6 KM/4?

OuneHoYHBbIE CpeCcTBa ISl TEKYLIEero KOHTPOJIA

Texkymuil KOHTPOJb MPOBOAATCS BO BpEMS ayJWTOPHBIX 3aHATHA IO MAaT€MaTHKE B
COOTBETCTBUH C y4eOHBIM IUIaHOM U paboueil mporpammbl O/ «MaremaTHkay MO BCEM paszjenam
nporpamMmsbl. TeKyIuid KOHTPOJIb COCTOUT M3 JBYX YacTEH: TEOPETUUYECKON M IpakThyeckou. ITpu
3TOM OOyuarommecs MoJydaroT JB€ OTMETKU. TeopeTHueckass 4acTh MPOXOIUT B (OpPME YCTHBIX



OTBETOB: 00YYaIOIIHECs BHITATUBAIOT MSITh KAPTOUEK C BOIIPOCAMHU, TAIOT MOJTHBIN OTBET (CO CITMCKOM
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

3agaHus NPaKTUYECKON YacTh (KOHTPOJIbHBIE Pa0OThI) YACTUYHO B3ATHI U3 OTKPBHITOTO 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
3aJlaHus — BBIOpATh IPaBUIIbHBIN OTBET U3 YEThIpEX IPEI0KEHHBIX. Bo BTOpoil yacTu npeiaraercst
BBITIOJTHUTH 6 3aaHui — OPOPMHUTH X0/ PEIICHUS U 3aMKUCaTh MOJYYeHHBIH OTBET.

3a mpaBUIIBLHOE BBITIOJIHEHUE JIIOOO0TO 33/1aHUs TIEPBON YacTH OOYUYAIOMIMKCS TOIy4aeT OJUH
6amna. [IpaBunbHOE BBIMOJIHEHHE 33/1aHUN BTOPOI YacTu onleHuBaeTcs 2 6amiamu uinu 1 6anmom 3a
YaCTUYHOE pEIlICHUE.

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 07,1IK 1.3
TeopeTnueckue BONPOCHI:

1. Cdopmynupyiite Teopemy Iludaropa.

2. [lepeurciure 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 yIiia.

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 «APAIETBHOCTD IPSIMON 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 «EPIEHANKYISIPHOCTD 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 «ABMKEHUEY OT MOHITHS «TIOBOPOT»?

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 MPUHAJISKUT TIIOCKOCTU f; B) Touka a npuHauiexxuT npsmoit §; 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) nepneHANKyJIsSIpHA U caMOil HaKJIOHHOW; b) mapaiienbHa u caMoi HaKJIOHHOW;
B) ckpenuBaercs ¢ HakiIOHHOM; [') nepneHANKyIsipHa OCHOBAHUIO HAKJIIOHHOM.

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

5. (2 OGamnma) Yepe3 koHibl oTpe3ka 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, eciiu 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, noodjaexcaujue npogepke (3j1emMeHmot):

OK 01, OK 02, OK 03, OK 05, OK 07. IIK 1.3.
TeopeTruyeckne BONPOCHI:
W3 yero cocTout npsiMOyroJibHas CUCTEMa KOOPJIMHAT B IPOCTPaHCTBE?
Ecnu Touka JIeXUT B TUIOCKOCTH Xy, Kakasi KoOOpAUHaTa y Hee HyjeBas?
[IpuBenuTe mpuMep KOOPAUHAT TOUKHA A, KOTOpas 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) kostuHeapHbI?

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
IPOM3BEIEHNE BEKTOPOB.

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




NEePICHIUKYIISPHBI?)
7. (2 6amma) laast 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 3adanua 9 3anuwiume x00, 000CHOGAHUE pPEUICHUA U
NOJIYY4EeHHbLIL Omeen.
9. (3 OGanmma) Maker KIyMOBI TpEJACTaBICH Ha KOOPJMHATHOM IIJIOCKOCTH.

Haiigure murom@ans KiIyMObl (4ETBIPEXYTOJIbHUKA), BEPIIMHBI KOTOPOTO HMEIOT
koopauHatsl (8;0), (10;8), (2;10), (0;2).
'

10f---

(W

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 1.3

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 QyHKUHsS 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=C0S(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 TPUTOHOMETPHUUECKHUX
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 runorenys3oit 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 sSBISIFOTCS 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 6amra) Jokaxwure 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 1.3.

Teopernueckue BONPOCHI:

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

2. [TpuBenuTe mpumep apuMeTHIECKOM 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. Yemy paBHa NpOU3BOHAS IPOU3BEICHUS?
12. Yemy paBHa MpOU3BOAHAS YaCTHOTO?
13. Uemy paBHa npou3BOgHAS CIOKHOU QYHKITIU?
14.  CdopmynupyiiTe npu3HaK BO3pacTaHus (QyHKIIHH.
15.  Cdopmynupyiite npru3HaK yObIBaHUS (PYHKIIUU.
16. CdopmynupyiiTe NprU3HAK TOYKH MaKCUMyMa (PyHKIIUU.
17.  CdopmynupyiiTe Npu3HaK TOUKM MUHUMYMa (DyHKIIHH.
18. CocraBbTe alNropuT™M pPEIICHUs 33Jlady Ha HaXOXJACHHUS HauOOJBIIErOo U
HAaUMEHBIIEro 3Ha4eHUs PYHKIMU Ha OTpe3Ke?
19. CocraBbTe aIrOPUTM UCCIEIOBAHUS U MOCTpOeHUS rpaduka QyHKIIUU ¢
MIOMOILBIO MPOU3BOTHOM.
20. Kak HaiiTH BepTUKATbHYIO aCUMITOTY Irpaduka QyHKIAU?
IIpoBepounasi padora
OQo0s3aTeILHASA YACTD
Ilpu pewenuu 3adanuii 1-4 3anumume npasunvuwlil omeem u3 uemvipex
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.
2. (1 6amn) Ilo kakoit u3 GopMyJ1 BEIUKCISICTCS IPOU3BOIHAS TIPOU3BEICHHS?

u'v—uv’

A) (u+v)’=u’+v’; b) (uv)’=u’'v+uv’; B) v’

O =

v2

D)(f(g(x)) =t (g(x)*g ().
3. (1 6amn) Pemmre ypasuenue f'(x)=0, eciu f(x)=3x2 — 6x +4. Beibepure
OTBET.
A)1;b)-1;B)4;T) -4.

4. (1 6amn) Ha pucynke u3oOpaxeHn rpaduk npousBogHou ¢yHkimu f(X),
onpeneneHHo Ha uHTepBaie (—10; 8). Haligute konmM4ecTBO TOYEK MaKCUMyMma
dyukiun f(X) Ha oTpeske [—9;6].

[ y=r'(%)

=Y

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

Ilpu evinoanenuu 3adanuit 5-8 3anuuwiume xX00 peuwieHus U NOYYEHHbLI
omeem.
5. (2 Oamma) MarepuanbHas TOYKA JBHIKETCS MPSIMOJIMHEHHO IO 3aKOHY

4 3 4.2 _
x(1) = ="+ 617 —4” 451 =5 (rIe X — paccTosiHue OT TOYKM OTCYeTa 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:

JlonoJJHHUTEIbHAS YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOBaAHUE peuleHUA U
HOJIYY4EeHHbLIL Omeen.

9. (3 6amna) ®upme «CanoBoa» BEIACIAIOT YYACTOK 3eMIM Iomanso 100 m2,
[Ipenyararot yeTbIpe ydacTka pasHbix pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoi
Y4acTOK 0f0OpUT aupekTop pupmbl «CagoBoa», YUUTHIBASI, YTO HEOOXOAUMO OyIeT
IIOCTaBUTh 3a00P IO MepUMeTpy?

ITaJIOHbI 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.TIK 1.3

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 IOBEPXHOCTH
MPaBIIIBHOM MUPaMUJIBI.

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. TIIponomxkure onpenenenue: «Konyc —31o...».

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, O0BEMA.

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
Qo0s13aTeILHAS 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 Tpamnerusi.



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 evinonnenuu 3adanuii 5-8 3anuwiume x00 peuieHus u NOJYYEHHbLI
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
MOJIYYEHHOI'O TEJa.

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

Jd0onoIHUTEIbHAS YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOBaAHUE peuleHUA U
NOJIYY4EeHHbLIL Omeent.

9. (3 6amma) Co3narh MOAENTb KIyMOBI, UMeIomIe (GopMy KOMOMHHPOBAHHOTO
F€OMETPUYECKOT0 TeJia, BBIMOJHUTH HEOOXOAMMBIE pacdeThl (IJIOMIaAb, OO0BEM,
KOJIMYECTBO M BUIBI CAKCHIICB).

[Ipeamonaraembie MOIETTH KITyMO:

¥

3.6 Ilepsoobpaznan ghynkyuu, ee npumenenue

OopazoeamenvHule pe3yivmamol, noodjexcauiue nposepke (31emenmoi):

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.IIK 1. 3
TeopeTnuyeckue BONpOCHI:

[Tponomxkute onpenencaue: «Oyukuus F(X) Ha3pIBaeTC .. .».
PackpoiiTe reoMeTpruuecKuil CMBICI ONPEICICHHOTO HHTETpasa.
[Iponomxkure onpenenenne: «KpuBonuHeitHas Tpaneuus — 3T10. .. ».
Chopmynupyitte popmyny Herotona-JleniOnua.
B uem 3akirouaercst 001mii BUI BceX MepBO0oOpa3HbIX?
[lepeuncnure mpaBusia BEIYUCICHUS HHTETPAJIOB.
IIpoBepoyHasi paGorTa
Oo0s13aTesIbHAS YACTh
Ilpu pewenuu 3aoanuii 1-4 3anumume npasunvHLLl Omeem U3 yYemvlpex

oo

nPeo10IHCeHHbIX.



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 ¢pynxuus 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 (hynkyus
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 YETHOM CTENEHU U3 OTPULATEIBHOTO 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

Oo0s13aTeIbHAS 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) ymHoxaeM; b) nenum; B) cknaasiBaem; I') oTHuMaeMm.

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 — pannyc 3emiu. C Kakoi BbICOTHI TOPU30HT
BUJICH Ha paccTOAHUM 48 KmoMeTpoB? OTBET BBIPA3UTE B KMIIOMETPAX.

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

JIOTTOJTHUTEJIbHAA YACTh
Ilpu evinonnenuu 3adanusa 9 3anumiume xo00, 000CHOBaAHUE pPeUIeHUs U
NnOJIy4eHHbLIL OmeEem.

gV

10. (3 6amna) Pemure rpaduuecku cucTemy y=x

YPAaBHEHUN:

3.8 IlokazamenvHan pynkuyus

OopazoeamenvHule pe3yibmamol, noodaexcaujue nposepke (InemeHmaot):
OK 1,0K 2,0K 3, 0K 4, OK 5, OK 6.

TeopeTrnueckue BONPOCHI:

1. CdopmynupyiiTe onpeieaeHue noka3zaTeabHOu (QyHKIUH.

2. [TepeuncnuTe cBOMCTBA MOKA3aTEIBbHON (DYHKIIUH.

3. [lepeunciure ciocoObl pelIeHUs TOKa3aTeIbHBIX YPABHEHUI.

4, ChopmynupyiiTe NpaBUIO pEUICHUS MNPOCTEHIINX TOKa3aTeIbHBIX
HEPABEHCTB.

5. B yewm 3akitouaercs rpaguueckuil crocod penieHus: ypaBHEHUH.

6. IlpuBenmute mnpumep (QYHKIMOHATHHON 3aBUCHMOCTH TIOKa3aTeIbHON
(YHKUMU U3 peaabHOU KU3HHU.
IIpoBepounasi padora
Oo0si3aTeJIbHAS YACTh
Ilpu pewenuu 3adanuini 1-4 3anumume npagunbHLIL oOmeem u3 uemvlpex

nPeoI0IHCeHHBIX.

1. (1 6amn) Ilpu kakom 3HaueHUM a (yHKIMS y=a* ObIBaeT Ha Bcell oOiactu
onpeacieHus?

A) a=§; B) a=8,25; B) a=;; T) a=V3:

2. (1 6amn) Ha pucynke uzobpaxén rpaduk ¢pynkuuu Buga f(x)=a*. Haiinure

3nadenue f(2).
1I* II

flx)=a"

sy

o1

A) 25.; b) 5; B) 32; I') Het BepHOTO 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

MpOoLIE/IIee OT HayaJlbHOrO MOMEHTa, | — IMepuoJ moiiypacnana. B HavyalbHbIN
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 3adanua 9 3anuwiume Xxo00, 000CHOBAHUE PEUIEHUA U
NnOYYeHHbLI Omeem.

y—2x=0

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

3.9 Jlozapughmot. Jlozapugpmuueckan pynxkuus
Obpazoeamenvnvle pezyromamot, noonexcaujue nposepke (3j1emMenmol):
OK1,0K2,0K3,0K4,0K5,0K6. TIIK1.2

Teopernyeckue BONpPOChI:

Cdopmynupyiite onpeneneHue JorapudmMuueckon GyHKIUH.
[lepeuncnure cBoiicTBa JorapuMuueckon GyHKIUH.
[Tponomxkwure onpenenenue: «Jlorapupm — 3to0...».
Yemy paBeH Jiorapudm npousBeaeHus?
Yemy paBeH Jiorapu¢m 4acTHOTO?
[IpuBenuTe mnpuMepsl JOTapuPMHUUECKON CHUpad B TPUPOAE U B
OKpY>KaroIllleM MHUpe.

7. Ha 4ro crout oOparuTh BHHUMaHHE TMPHU PEIICHUH JTOTapUIMUUECKHX H
ypaBHEHUI U HEPABEHCTB?

6. Ilepeuncnure ciocoOBI pemieHus JorapuhMUIECKIX ypaBHEHUH.

7. CdhopmynupyiTe NpaBWIO PEUICHUS MPOCTEHINX JIOrapuPMUIECKUX
HEPaBEHCTB.

8. B uem 3axmmouaercs rpadudecKkuii Ciocod perieHus: ypaBHEeHU .

SOk owndE

6. IlpuBemute mnpuMep (YHKIIMOHATLHONW 3aBUCUMOCTH JIOTapu(DMHUUECKOU
(GYHKIIUY 13 peaTbHOU KU3HH.



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

nPeoI0IHCeHHBIX.
1. (1 6aymn) Kakast u3 GpyHKIMIA BO3pacTaeT Ha BCE 00JIaCTH ONpeeiICHHs?
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) Pacnionoxuts 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) YkaxkuTe HAaMMEHBIIISE IIeJI0C PEIICHNE HEPaBSHCTBA:
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
ropsuyio Boay. Pacxox mpoxonsuieil uepe3 TpyOy paauaropa 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
BOJIa, €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. TIK1.3

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

nPeo0HCeHHBIX.
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.
CKonbKO BCero ObLIO ClIeTaH0 PyKOTIOKATHI

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,
i?2};43agnmme U n300pasure rpaduuecku HoBoe MHOKeCTBO E: a) © = AUE . 6
=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 JI0por, CBA3BIBAIOIINX FOPOJICKHE apku A, b,
B, I', 1, E. Ilo kaxnou gopore MOXKHO JBUTAaThCS TOJBKO B OJHOM HaIlpaBJICHUH,
yKa3aHHOM cTpenkoi. CKOJBKO CYIIECTBYET Pa3IMYHbIX ITyTei 13 napka A B napk E?

B K
A \r \
e E
B I

8. (2 6amma) MOXHO 7U HapuCOBaTh WM300paKCHHBIM HAa pUCYHKE Trpad He
OTpbIBas KapaHjaill OT OyMaru u MpoBOJs KaX10€ pedpo pOBHO OAUH 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 CTYIEHT, 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. TIK1.3.

TeopeTnueckne BONpPOCHI:

1.Ilponomxkure onpenenenue: «CiydaitHoe coObITHE — 3TO...». [IpuBeauTe
IIpuMep.

2. IlpuBeaurte mpuMep 10CTOBEPHOTO COOBITHS.

3.IIpuBeaure npumMep HEBO3MOKHOTO COOBITHSI.



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 HailTu MenaHy 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 npumMep onepanuu NeEPECEUCHU MHOKECTB.
[IpuBenuTe npumMep onepanuu 00beTUHEHHUS] MHOXKECTB.
[IpuBenuTe npumep onepannuy pa3HOCTH MHOXKECTB.
Packpoiite noHsTHS «Tpad», «I€PEeBO», «LIUKID).

CcoNoGRWNE

IIpoBepoyHasi padora O0si3aTeIbHAN YACTh

Ilpu pewienuu 3a0anun 1-4 3anuwiume npasuibHLLIL OMEem U3 Yemovipex
nPeoI0IHCeHHBIX.

1. (1 6amr) KomOuHaToprka — 3TO pasjesl MaTeMaTHKH, OTBCUYAIOIINN Ha

BOIIPOCHI CKOJIBKUMHU CITOCOOaMU MOXHO BBIOPATh DJIEMEHTHI ...

A) 3a7J7aHHOTO KOHEYHOTO MHOKECTBA; b) 6eckoHeuHoro MHOecTBa; B) mobdoro
MHOXeCTBa; [') uppannoHaIbHbIX YHCEIL.

2. (1 6amn) CoeMHEHUS U3 N 3JICMEHTOB, OTIUYAIOIINECS APYT OT APYra TOJIbKO

MOPSIAKOM PACIIOJIOKEHHS B HUX AJIEMEHTOB, Ha3bIBAKOTCS:
A) nepecranoBkamu; b) couetanusimu; B) pazmenienusimu; [') koMOMHAIMSIMH.

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

n n n (n—m)!

m = n(n+m)

4. (1 6amn) I'pynmupoBka — 370. ..

A) ymopsimoueHre eIuHUIl COBOKYIMTHOCTH IO TIPU3HAKY; b) pa3ouenune enuHwMIl
COBOKYITHOCTH Ha TpyNIbl MO Npu3Haky; B) o6ob6menune eanHuyHbix (axtos; I)
000011IeHrEe eTMHUYHBIX TPU3HAKOB.

Ilpu evinonnenuu 3adanuit 5-8 3anumume Xx00 pewieHus u NOJIYYEeHHbHL
omeem.

5. (2 6amna) B cpearem u3 2000 cagoBbIX HACOCOB, MOCTYMHUBIIINX B IPOJAKY, 6
noaTrekaroT. HalauTe BEepOSTHOCTH TOTO, YTO OJWH CIy4ailHO BBIOPAHHBIN IS
KOHTPOJISl HACOC HE MOATEKAET?



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) I{BeToBOIY MPEAJIOKUIN YKPACUTh KIyMOY IIBETaMH, UCIOJIB3YS 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 cHenuaibHOCTh «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
MaTemaTuke, paBHa 0,6, mo pycckomy si3biky — 0,8, mo muHOCTpaHHOMY 361Ky — 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 0OK6. IIK1.3

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.

IIpoBepoyHasi paboTa 005A3aTeJNbHAA YACTh

Ilpu pewenuu 3adanuin 1-4 3anumume npagunbhblii omeem u3 uemwvlpex

npeo.ll OJICeHHbIX?

wCoNOOTRWDNE




1. (1 6amn) Kakoe u3 uricen sBiasercs KopHeM ypaBHeHus 10gx(x+1) =

1
A)-1;b)2;B)1,1)0.
2. (1 6amr) Kakue u3 ypaBHeHUM UMEIOT 00Jiee OJHOTO KOPHS?
A) x%-6x+5=0; b) 3*"2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6amn) OnpenenuTe BUJ ypaBHEHUS v —32-x=2.
A) nunHeriHoe; b) kBaapatHoe; B) upparnuonansroe; I') parmonaibHoe.

4. (1 6am1) OnpenenuTe HaMMEHBIIEE IeJI0€ PeleHre HepaBencTa 5¥2<]1?
A)-3;b5)0;B)3;TI') -4.

Ilpu evinoanenuu 3adanuil 5-8 3anuwiume xX00 peuwieHus u HOJIYUEHHDLI
omeem.

5. (2 6ayna) Haiinute KopeHb ypaBHEHUS | x-3 | =2

x—y=28,
6. (2 6anna) Pemmre cucreMy ypaBHEHHI {2x "W _ 16,
2x% — Sx
— < X
x—3

7. (2 6ayna) PemuTe HepaBEHCTBO

8. (2 6anna) Pewmre ypasuenue (2x — 3)V3x2 — 5x — 2=0

JIOMOJIHUTEJILHAS YaCTh
Ilpu evinoanenuu 3adanus 9 3anumume x00, 000CHOGAHUE pPeWleHUA U
NOJIYYeHHbLIL OmEem.

T
2sinx — \/gcos (5 —x) =0

37 1
—: 37| .
KOPHH 3TOTO YPaBHEHHUSI, TPUHAIICIKAIIUE OTPEIKY l 2

9. (3 6amna) Pemute ypaBHEHHE . YKaxute

OLlEHOYHbIE CPeICTBA IJIsl Py0e:KHOro KOHTpos (mo uroram 3.1 — 3.4)
Oobpaszosamenvubie pe3yromamal, nooaexcaujue nposepke (31emMeHmbl):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. TIK 1.3
Oos13aTeIbHAS 4ACTh
Ilpu pewenuu 3ad0anuini 1-4 3anuwiume npaguivHblii Omeem u3 yemoipex
npPeod10IHCEeHHBIX.
1. (1 6amn) lausl Touku A(2,0,5), B(-2,6,3). Kakre KoopMHATHI KIMEET CeperHA
otpe3ka 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) IMpssmele AB n CJI mapamiensHbie. Kakoe pacmosnoxeHne UMeroT
npsmeie AC u B/[?
A) napaiensHele; b) neprnienaukyisipasie; B) ckpenmBatorcs; ) mepecekarorcs.

Tx V3

COS — = ——.
3. (1 6amr) HaiiguTe KOpeHb ypaBHCHHS: 6 2 B orBeTe 3anuimTe
HauOOJBIIUN OTPUIIATEIBHBIN KOPEHb.
A)-3;5)0;B)-2;T) -1.
4. (1 6amn) Ha pucynke u3o0paxer rpapuk npou3BogHoN GyHknuu y=f(x). [Tpu
KaKoM 3HA4eHUH X (DYHKIIMS MPUHUMAET CBOE HauOOJIbIllee 3HaU€HUE Ha OTpe3Ke [-4;

-2]?

oy =A1x

=Y

ol 1

A)0,5; B) -4: B)-5;T) 1.

Ilpu evinoanenuu 3adanuii 5-8 3anuwiume x00 pewieHus u NOJAYYEHHbL
omeem.

5. (2 6anna) Bepxuue KOHIIBI IBYX BEPTUKAIBLHO CTOSIIIMX CTOJIOOB, YAAIEHHBIX
Ha paccTostHue 4 M, COEIMHEHBI NepekyiaauHon. Bricota omHoro cronbda 10 M, a
npyroro 7 M. Halinure 1iuHy nepekiaauHbl.

6. (2 6amma) Hamer uwereipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) 1(3.,2,2)
Jlokaxwure, uyto otpe3ku AB n CJl nepneHaAuKyIsipHBI.

7. (2 Gamra) JIBurascb cO CKOPOCTBIO U = 3 M/C, TpPakTOp TAalIMT CaHH C
cunot F=40 xH, nampaBiieHHOW 1OA OCTPBIM YTJIOM ¢ K TOPU30HTY. MOIIHOCTB,
pasBMBaeMas TPaKTOPOM, Bbiumcisierca no ¢popmyne N = Fvcos . Haimure, npu

KH - M
KaKoM yrJe ¢(B rpajaycax) 3Ta MOIIHOCTh OyeT paBHa 60 kBT (kBT—»310 € ).

8. (2 Gamna) MaTepuanbHas TOYKA IBUKETCS NPAMOJIMHENHO MO 3aKOHY X(t)=t*-
13t+23 (rme X — paccTosiHue OT TOYKH OTCUeTa B MeTpax, I — Bpems B CeKyHIax,
M3MEpPEHHOE C Hauaja JBWXeHUs). B kakoli MOMEHT BpemMeHU (B CEKyHIax) ee
CKOpOCTb ObliIa paBHa 3 M/c?

JonoJHUTEIbHAS YACTh

Ilpu ewvinonnenuu 3adanuna 9 3anuwiume x00, 000CHOGAHUE pPEUICHUA U
NOIYYeHHbLIL Omeem.

9. (3 6aya) Pa30uTh BETHUK MPAMOYTOJIbHOM (OpMBI (OTHOIIEHHE CTOPOH 2:3)
HAa YacTH pa3IMYHON IUIOMIAU. YKAKHUTE pa3HbIM IBETOM MapaljiejbHBbIE,
NepreHIMKYJIIpHbIe, CKPEITUBAIOIIUECS OTPE3KHU. PaccunTaTh KOJIMUECTBO CAXKEHIICB
IIBETOB JJI1 Kaxaoro cexkropa. OGopMuTh cxeMmy IBETHUKA (MOXXHO HCIIOJIb30BaTh
KoMIibtoTep). Hanmpumep,




I11. OIMUCAHUE OPTAHU3AIIMU ONEHUBAHUSA U ITPABUJI
OIIPEAEJIEHMSA PE3YJIBTATOB ONEHUBAHMUAA.

YpoBeHb MOArOTOBKM OOYYAIOIIMXCS MO Y4eOHOM AMCUMILIMHE OIeHMBaeTcs B Oammax: «5»
(«OTIIHYHOY), «4» («XOpOoIIoY), «3» (KYIOBICTBOPUTEIBLHOY), «2» («HEYIOBICTBOPUTEIHHOY).

OneHka «omauyHo» - OOYYAIOUIMICS TTOKA3bIBACT IMOJHBIC M TIIYOOKHE 3HAHUS IPOTPAMMHOIO
MaTepuaia, JOTHYHO U apryMEHTUPOBAHO OTBEYAET Ha MOCTaBJICHHBIN BOMPOC, a TAK)KE JOMOIHUTEIbHBIC
BOIIPOCHI, TTOKA3bIBAET BHICOKHI YPOBEHb TEOPETUUYCCKUX 3HAHUH. [IpakTHUECKyI0 YacTh BBIMIOJIHSCT HA
100%.

Onenka «xopouwio» - 0oOydarolUICS MOKAa3bIBaeT TNTyOOKWE 3HAHMS MPOTPAMMHOIO MaTepHana,
IPaMOTHO €ro M3jaraeT, JOCTATOYHO TOJHO OTBEYACT HA TOCTABICHHBIM BOMPOC U JOMOJTHHUTEIHHBIC
BONIPOCHI, yMeJo (opMylupyeT BbIBOJABL. B Toke BpeMs MpH OTBETE [OMYCKAaeT HECYIIECTBEHHbIE
norpenrHocTH. [lpakTudeckyro yacts BeimonHseT Ha 90%-80%.

OueHka «yoosnemgopumenbHo» - O0yYarOIIMICA TOKa3bIBa€T JOCTATOYHBIE, HO HE TIIyOOKHe
3HAHHS TMPOTPAMMHOTO MaTepuayia; MPH OTBETE HE JOMYCKAeT TPyOBIX OIMMUOOK WM MPOTHBOPCUUH,
OJIHAaKO B (OPMYTUPOBAHUU OTBETA OTCYTCTBYET JOJDKHASI CBSI3b MEX]y aHAIM30M, apryMeHTaluend u
BBIBOJIaMU. J[Is1 TOJy4YeHUsS TMPaBHILHOTO OTBETa TPEOYeTCsl YTOUYHSIONMUE BOMPOCHL. [IpakTHdecKyro
yacTb BbinonHsAeT Ha 70%-60%.

OrneHka  «Hey0081emeopumenbHoy» - OOYJAIOIIMICS TOKA3bIBACT HEAOCTATOYHBIC 3HAHUS
MPOrpaMMHOTO MaTepuana, He CHOCOOEH apryMEHTHPOBAHO U TMOCIEAOBAaTEIbHO €ro u3jarath,
JIOIyCKaeTcsl TpyOble OIMMOKA B OTBETaX, HEMPABUIBLHO OTBEYACT HA IOCTABICHHBIH BONPOC WIIH
3aTpyaHseTcs ¢ oTBeToM. [IpakTHueckyro 4acTh BbIonHsET Ha MeHee 50%.

Ok3aMeH M0 Y4eOHOW MJWCHIMILIMHE TMPOBOJUTCS B TMEPHOJ OSK3aMEHAIIMOHHBIX CECCUH,
YCTaHOBJICHHBIX KAJICHIAPHBIM yueOHBIM IrpapukoM. DK3aMeH MPUHUMAETCS MPENoiaBaTeIsIMI, KOTOPbIE
MIPOBOIMIIN 3aHSITHS IO TAHHOW y4eOHOM TUCIUIUIMHE.

Bo Bpems sk3ameHa yuyeOHOW TUCIUIUIMHE JTOMYCKAETCS MCIOJB30BaHUE HATIIATHBIX MOCOOHIH,
WH()OPMAMOHHO-CIIPABOYHBIX MAaTePUAIOB B BHJE TaOJNMIl W CXEM, IEepPeueHb KOTOPBIX 3apaHee
permaMeHTHPYETCS.

V. KOMILIEKT OHEHOYHBIX CPEACTB JJI5s1 3K3AMEHA 110
OBINEOBPA30OBATEJIBHOU YYEBHOU JNCIUIIJIMHE: <MATEMATUKA»

Koa n HanmeHoBaHMe OpMHPYeEMBbIX Kpurepuu onenku

KOMIeTeH Ui

OK 01. DBeiOupate crnocoObl — pemieHHs — 3a7ad | YpOBEHb OCBOCHUS

NPO(ECCHOHATIBHON  IEATENIBHOCTH  NPUMEHHUTENBHO K | O0yJaroIiuMuUcs Marepuana,

I()D?HP(I)EHHID/IA KOHTCKCTaM MPETyCMOTPEHHOTO yU4eOHOU MpOorpamMMoi 1o
. Mcnonp30BaTh COBpEMEHHBIE CpEICTBA IIOMCKa, v .

aHaJIM3a u MHTEPIIPETAlUU uH(bopManuH u Y4COHOl AMCLMIIHHE;

- TCOPCTUYCCKUC 3HAHUA IIPpHU BBINIOJHCHUU
IMPAKTUYCCKHUX 3aJ1a4,

- YPOBCHB O6OCHOBaHHOCTI/I, YETKOCTH
M3I0KCHUA OTBETa npu CO6J'IIO)ICHI/II/I
NpUHOHUIIA TTOJIHOTHI

€T0 COACPIKaHUS.

WHQOPMAIMOHHBIE TEXHOJOTWU ISl BBIIOJHEHHUS 3a/ad
po(heCCHOHAIBHOM IeATENbHOCTH

IIK 1.3. Ocy1mecTBasTh NOATOTOBKY MAaTE€PHAIIOB IS
(hopmupoBaHus U BeeHHs 0a3bl JaHHBIX PACUETHBIX
(InaTexHbIX) JOKYMEHTOB.




YcaoBusi BHINOJHEHUS 3a1aHUSA

1. MecTo BBITIOJIHEHUS 3aJaHNs: KAOWMHET MaTEMAaTHKN

2. MakcuManbHOE BpeMst BBITOTHEHHUs 3aanust: 120 MUHYT (2 aCTpOHOMHYECKHX Yaca)

3. OOyuJarommecss MOTYT BOCIOJIb30BaThCs: TaOMUIIAMHU PAJMAHHONW MEpbl OCHOBHBIX VIJIOB B
TPUTOHOMETPHH, TAOIHUIIAMH ITPOU3BOIHBIX, TAOIUIIAMU TIEPBOOOPA3HBIX.

DK3aMeHAIMOHHAs paboTa COCTOUT MX 2-X YacTel: 00s13aTeIbHON U TIOTOJIHUTEIBLHOM.
OO0s13aTeNbHAS 9aCTh COACPKUT 3a/IaHUsI MUHIMAIILHOTO 00513aTeILHOTO YPOBHS, TOTIOTHATEIbHAS
4acTh — 0oJiee CI0KHBIE 3aJaHus.
[Tpu BeIONTHEHNY 3a/laHU# 00s3aTETLHON YacTH TPEOYETCs MPEICTAaBUTh X0 PEUICHHS U YKa3aTh
MOJTYYEHHBIM OTBET. 3a TMPABWJIBHOE BBHINOJHEHUE JIFOOOTO 3aJaHMsl W3 005S3aTebHON YacTh
oOyuatomuiicss mony4daeT oAawH Oamwi. [lpu BHIMOTHEHWH 3aJaHUs W3 JOMOJHUTEIHHOW YacTh
HEO0OXO0MMO MOAPOOHO OMKCaTh X0/ PEIICHUs U 1aTh OTBET. [IpaBUiIbHOE BBHITOTHEHUE 3a/IaHHUI
JIOTIOJTHUTEIHFHON YacTH OlleHHUBaeTcs 3 Oaymamu wiun 1-2 GaniaMu 3a 4aCTUYHOE PeIIeHHE.
banel, monydeHHbI€ 3a BCE BBIMOIHEHHBIE 3aaHUsI, CYMMUPYIOTCSL.

Illxana nepegoda 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemkxa Yucno 6annos, Heodxooumoe 0na nOAY4EeHUs OMMemKu
«3» (yo0s.) 6-9
«4» (xopowo) 10-74 (ne meHnee 00HO20 3a0aHus U3 OONOIHUMENLHOU YaCU)
«5» (omnuuno) oonee 14 (ne menee 08yx 3a0anuil u3 OONOIHUMENbHOU YACMUL)

OopazoeamenvHule pe3yibmamol, nooedcaujue nposepke (InemeHmast):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. IK 1.3

3K3aM€Hal{u0HHbl€ 3A0aHUA RO MamMeMamuKe

O0s3aTeIbHAA YACTh

IIpu BoInoTHeHNHU 3a4anuii 1-12 3anummTe X0/ pelleHus: U MOJIyYeHHbI 0TBeT.

1. OK 01 (1 6ann) Beraucnure: 2sin(m/6)+2cos(m/3)

2. OK 04 (1 6ann) Ha pucyHKe )KHPHBIMH TOYKAMH TIOKa3aHO CYTOYHOE KOJIMYECTBO OCAIKOB,
BbINMajaBiux B Jnucre ¢ 7 no 18 nekadbps 2001 roga. ITo ropuzoHTamm yka3plBaloTCs YMCia MecsIa,
M0 BEPTUKAJIM — KOJIMYECTBO OCAIKOB, BHIITABIINX B COOTBETCTBYIOIIUI JIEHb, B MHJUTUMETpax. J{ist
HarJsIIHOCTH JKUPHBIE TOYKM Ha PUCYHKE COelMHEHBbI JIMHUeH. Onpenennure N0 pUCyHKY, CKOJIbKO
JTHEH BbITagasio 06osee 2 MUJITUMETPOB OCATKOB?
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3. OK 03 (1 6anr) Mobunsnslii Tenedon cromn 16000 pyosneit. Uepes HeKOTOpOe BpeMst IieHY Ha
3Ty MoAenb cHu3uIM 1o 15200 py6reii. Ha ckonbko mporieHToB Oblia CHU)KEHA 1ieHa?

4. OK 04 (] 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peiOoi, 5 ¢ BapeHbeM U 4 ¢ BuiHen. FOns
HayTraJl BBIOMpaeT OJuH MUpoXoK. Haliute BeposTHOCTH TOTO, YTO OH OKAXKETCS C BUILIHEH.

5. OK 05 (1 6ann) Haiigute 3Hauenue Beipakerus logz2 + 1092 32

6. OK 01 (1 6axr) Haiimure kopess ypassemms ¥ 6x =7.
7. OK 06 (1 6ann) Pemute HepaBeHcTBO 257 > 64. B 0TBET 3amyIINTe HAUMEHBILEE OIOKUTEIBLHOE
YHCIIO.

x+2 1
3x-2 4

8. OK 07 (1 6ann) Haiinute KOpeHb ypaBHEHHUS



o 5)
9. MK 1.3 (1 6anr) Haiinure npoussoanyio pyHkimu B Touke X=0: y = ~ x* —6x? +7x -1
4
10. OK 05 (I 6ann) llBetHuk, ohopMIICHHBI MO HHIUBUAYAJHLHOMY 3aKa3zy, UMeeT (opmy
nuinuHapa. Beicota nBetHuka 35 cm, aumameTrp ocHoBaHUS 20 cM. CKOJIBKO 3eMJIM HEOOXOIUMO
MIPUBECTH, YTOOBI IBETHUK OBLT 3aII0OJHEH MOJIHOCTHIO. B OTBET 3aMuImTe YHCIIO0, JEJICHHOE Ha TT.
11. OK 07(1 6ann) Haiigure mmomanb GUrypsl, H300payKCHHON Ha pUCYHKE

\
A

12. OK 04 (1 6ann) Teno aBmwxeTcs mo 3akony S(t)=3t>+5t (M) Haiimmte ckopocTh Tena

yepe3 1c¢ rmocie Havana ABUKECHUS.
JlonoIHUTEeIbHAS YACTh

Ilpu évinonnenuu 3adanuit 13-16 3anuwiume x00 pewienusn u noayueHHwlil omeem

13. OK 07 (3 6anna) Bpruucoute IUIONIAb 3€MJIH, OTBEICHHOTO MOJ KIyMOy, MEpUMETp
KOTOPOTO OTPAaHMYUBAIOT JHHHM Y=X>-2X-2 U y=-X>+2. Bromomuure ueprex. OTBeT naiiTe B
KBaJIpaTHBIX METpax.

14. OK 04 (3 6anna) Pemmte ypasHeHue sin’X - 2sinx=0. B OTBeT 3amuIIuTe KOTMYECTBO
pelieHu i, IpruHaIeKAIIuX TPOMeXyYTKY [0; 477 ]

15. OK 03 (3 6anra) Haitnute 00beM MHOTOIpaHHUKA, N300paKCHHOT'O Ha PUCYHKE (BCe
JBYTpaHHBIE YTIIBI IPSMEIE).
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16. TIK 1.3 (3 6anna) [epBsiii camoBox BhIcakuBaeT 126 caxxeHIIEB Ha 5 4acoB ObICTpee, YeM
BTOpOil. CKOJIBKO CaXKEHIIEB 32 YaC BBICAKMBAET IEPBBII CaZ0BOJ, €CIM M3BECTHO, YTO OH 3a 4ac
MOJKET BBICATUTh Ha 5 Ca’KeHIIEB OOJIbILIE BTOPOTO?



