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

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

crenranbHocTu 38.02.08 Toprosoe neno

1.2. llenn 1 muIaHUpyeMble Pe3yabTaThl OCBOCHHS AU CIHILIHHBI:
1.2.1 Hean o6uieodpazoBaTeIbHOM Y4eOHOM TUCIUIIMHBI:
Lenp qucruiummabl «MaTemMaThKay: coiep KaHue MPOrpaMMbl 00111e00pa30BaTeIIbHON AUCIUTLTHHBI

«MaremaTukay HalpaBlIeHO Ha JOCTHIKEHHE pE3yJIbTaTOB €€ H3YYCHHS B COOTBETCTBHH C
tpeboBanusmu PI'OC COO ¢ yuerom npodeccunonansHoi HanpasieHHocTH PI'OC CIIO.

1.2.2. Ilnanupyembie
cootBeTcTBUH ¢ PI'OC

pe3yJbTaThl
CIIO u na ocaose ®IrocC COO

OCBOEHHSI 001Ie00pa30BaATEIbHON  JTUCIHUIIMHBI

B

Oco0oe 3HaueHne quciuIuiiHa umeet rnpu Gopmuposanuu u pazsutuu OK u [1K.

O01Me KOMIEeTEeH U

Ilnanupyembie pe3ybTaThl 00y4eHHs

Oo0ume

JucuuruinHapHbIe

OK 01  Breibupath
CTIIOCOOBI PELICHHS
3a1a4
npoeccruoHabHON
JEATSbHOCTH
NPUMEHHUTEITHLHO

K Pa3ITUYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPYAY, OCO3HAHHE
[IEHHOCTH

MacTepCTBa, TPYI0IO0HE;
- TOTOBHOCTb K  aKTHUBHOU
JESTEIIbHOCTH TEXHOJIOTHYECKON 1
COLIMAIbHOU HaIIpaBJIEHHOCTH,
CIIOCOOHOCTH

WHUIMUPOBATh, TUIAHHPOBATH
U CaMOCTOATEIbHO  BBLINOJIHATH
TaKyIo JCSITeILHOCTD;

- UHTEpeC K pa3IuYHBIM
chepam mpodeccuoHaIbHON
nesiTenbHOCTH, OBNaieHue
YVHHUBEPCATLHBIMU yICOHBIMU
MO3HABATENbHBIMU ACHCTBUSMHU:
a) 0a30BbIC JJOTUYECKUE JCHCTBHUS:
-CaMOCTOATEIbHO (HOPMYIUPOBATH
u aKTyaJTH3UpOBATh
npoOiem
y, pacCMaTpuBaTh €€ BCECTOPOHHE;
-YCTaHABJIMUBATh  CYIIECTBEHHBIH
NpU3HAK WM OCHOBAHHS  JUIS
CpaBHEHHMs, Kilaccupukamum u
00001IeHNS;
- OMpEeNeNsTh e eATeIbHOCTH,
3aJlaBaTh MapaMeTphl U KPUTCPUHU
WX JIOCTHKCHUS;
- BBIABIIATH 3aKOHOMEPHOCTH M
MIPOTUBOPEUHS B
paccMaTpUBaEMBbIX SBJIICHUSX;
- BHOCHTb  KOPPEKTHBHI B
JIeSITeITbHOCTb,

OIICHUBAaTh COOTBETCTBUE
pe3yJbTaTOB IIEJISIM, OICHUBATH
PUCKH MOCTIEICTBUIA
JIeSITETIbHOCTH;

-BIIAJICTh ~ METOJAaMH  JIOKa3aTelbCTB,
QITOPUTMaMH pEIICHHs 3a/a4; yMEHHUE
(bopMyIHpOBaTH oIpezieIeHus,
AKCHOMBI M TEOPEMbI, MPUMEHSTh WX,
IPOBOJIUTH JI0Ka3aTebHbIC
paccyXIeHHs B XOJ€ PEUICHHUs 3a7ay;
- yMeTb ONEPUPOBATH  MOHATHAMHU]
CTCTICHh  YHClIa, JiorapudMm  4Yucliay
yMeHHe BBITIOJHATH BBIYHCIICHUG
3HaYeHUI u peoOpa3oBaHNUs]
BBIPXXCHUH CO CTENCHAMHH
Jorapupmamu, peoOpa3oBaHus]
JIPOOHO-pallMOHANBHBIX BBIPAKECHH;
- yMeTh ONEpUpOBaTh  IMOHATHUSIMHU]
parroHaNbHbIE, UppaIMOHANIBHEIE,
MOKa3aTeNbHbIE, CTEIICHHBIE,
JorapupmMHyIecKue,
TPUTOHOMETPUYECKHE  YpaBHEHUS
HEPaBEHCTBA, UX CUCTEMBI;
- yMeTh ONEpUpOBaTh  IMOHATHUSIMHU]
GyHKLIMSA,  HempepbiBHas  (QYyHKLUS,
TIPOU3BOJIHAS, nepBooOpasHas,
oTpeIeIeHHbIN MHTErpa; YMETH
HaXOJWUTh TPOU3BOAHBIC DIIEMEHTAPHBIX]
(GYHKIMIA,  UCIONB3ysS  CHPAaBOYHBIG
MaTepHAaIIbl; UCCIEAOBATh B MPOCTEHINNX]
ciy4asx (YyHKIMM Ha MOHOTOHHOCTH,
HaXOJWUTh HauOOJbIINEe W HANMEHBIIHY
3HaYeHHUsT (QYHKIHMH; CTPOUTH TpaduKu
MHOTOYJICHOB c UCTIOJIb30BaHUEM
ammapaTa MaTeMaTHYeCKOro  aHalln3aj
MPUMEHSTH TIPOU3BOJIHYIO MPH PEIICHUH
3ama4y Ha JBIKCHUE, penraThy
MPaKTUKO-
OpPHEHTHPOBAHHBIC

b4l

3a1a4un Ha|




- pa3BHUBaTh
MBIIIJICHHE  TPU  PEIICHUU
KU3HCHHBIX mpo0sem 0)
0a30BBIE  HCCIENOBATEIBCKUE
IEUCTBUA:
- BIQJCTh HaBBIKaMU Y4eOHO-
HCCIIeIOBATENbCKOM u
MPOEKTHOMU JIEATENbHOCTH,
HaBBIKAMU paspelieHus
npooem;
- BBUBIIATE  IPUYUHHO-
CJIEJICTBEHHBIC CBSI3U
-aHaJIM3UPOBAThH MOJIYYCHHBIEC B
X0J1e perieHus 3a/1auun
pE3yNbTaThL, KPUTHYECKH
OLICHUBATh HMX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh M3MEHEHHE B
HOBBIX YCIIOBHSIX;
-- YMeTh MEPEHOCUTH 3HAHUS B

KpEaTuBHOE

MO3HABATEJIbHYIO u
MIPAKTUYECKYIO obnactu
KU3HEICSTCIIbHOCTH;

- YMETb UHTErpUPOBATH

3HAHUS U3 PA3HBIX MPEIMETHBIX
obacrei;

- BBIABUT'ATHb HOBBEIC niaeu,
pe/yiarath

OpI/IFI/IHaJ'ILHI)Ie Imoaxoabl H
peIICHUS;
i CHOCOOHOCTD HuX
HCIIOIL30BaHUsA B

NO3HABAaTEJILHOU U COLIMATIBLHOU
MPAKTUKE

u

HauOOJbIINE U HAaUMEHBIIHE 3HA4YCHHA,
Ha Hax0XICHUC INIYTH, CKOPOCTH U

YCKOPEHHUS;
- yMeThb ONEpHpPOBATh MOHATUSIMHU:
paunoHanbHast pyHKINS, TOKa3aTeIbHAS
GbyHKIMA, CTEIEHHAs GbyHKIMA,
norapudmuyeckas
GbyHKIHS,

TPUTOHOMETPUYECKHE

byHKIIN
, oOpaTHble (YHKIIUH, YMEHHE CTPOUTH
rpaduKu W3Y4YEHHBIX GbyHKINH,
UCTIONB30BaTh TPaUKU TPH H3YYCHHH
IIPOLIECCOB M 3aBUCHUMOCTEH, IIPH

peleHnH 3ajad U3 JApPYrux y4deOHBIX
IIPEIMETOB U 3ajjay U3 peajbHON KU3HU;
BbIpakaThb (OpMyJaMH  3aBUCUMOCTH
MEX]ly BEIMYMHAMY;

- YMEThb pelarb TEKCTOBbIE 3a4auy]
pa3HbIX TUIOB (B TOM 4MHCIE Ha
IIPOLEHTHI, JOJIM U YacTH, Ha JBUKCHHE
paboTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 3aJ]aud U3 00JIaCTU YIpaBJICHUS
JUYHBIMM U CEMEUHBIMH (PUHAHCAMU )]
COCTaBJIATh  BBIPAXKCHMS, YPaBHEHHs
HEPAaBEHCTBA U MX CUCTEMBI 10 YCIOBHIO)
3aJa4d,  HUCCIEJOBATh  IOJyYEHHOG
pelieHue u OLIEHUBATH

IpaB/I0N0100HOCTb PE3YNIBTATOB;

- yYMEeThb OIEpUpPOBaTh  MOHATHUAMU]
cpeaHee apudmernueckoe, MeIHMaHa,
HauOoJbIlee M HauMEHbIIEe 3HAYEHMS,
pa3Mmax, qucnepeus, CTaHJIapTHOY
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMeTH
U3BJIEKATh, MHTEPIPETUPOBATH
nH(pOpMalMI0,  TMPEACTaBICHHYIO B
TabaMIax, Ha JauarpamMmax, rpadukax
OTPaXalollyl0  CBOWCTBA  pPEAIbHBIX
IIPOLIECCOB W SIBICHHUH; IPEACTABIATH
MH(OPMALIMIO C TOMOIIBIO TaOIUIl Y
Jyarpamm; UCCJIEI0BaTh CTaTUCTUYECKHE
JaHHbIE, B TOM YHUCJIE C NPUMEHEHHEM
rpadU4ecKux METOJOB M 3JIEKTPOHHBIX]
CPEIICTB;

- yYMETb OIIEpUpPOBaThb  IOHATHUAMH]
CJIy4aiHBII OMBIT U CllydaiiHOE COObITHE
BEPOSATHOCTh  CIYy4aHOTO  COOBITHS]
YMEHHME BBIYUCIATH BEPOSTHOCTH
HCIOJIb30BaHNEM I'paUUECKUX METOI0B]
MPUMEHITh  (OPMYIIBI  CIIOKEHUS U
YMHO>KEHUS BEPOSITHOCTEH,
KOMOHMHATOpHbIE (aKThl U GOPMYJIIBI IIPH
pELIEHNH 3a/1a4; OLIEHUBATh BEPOSITHOCTH
pEabHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4aiiHBIMHU BEJIMYNHAMU ]
YMEHUE




MIPUBOAUTh  MPUMEPBl  IPOSBICHUS
3aKoHa OOJBIIMX YHCET B MPUPOTHBIX U
OOIIECTBEHHBIX SIBICHUSAX;

-yMETb  ONEpPUpPOBaTb  IOHATUSAMHU:

TOYKa, npsaMas, IIJIOCKOCTb,

IIPOCTPAHCTBO,  JBYI'PAaHHBIA  YIOJ,

CKpELIUBAIOILHEC IIpsIMBIE,
[apajuIeIbHOCTh

U [EpHEeHIUKYISIPHOCTh MpPSAMBIX U
IJIOCKOCTEM, Yroia MEXIAy IpSIMBbIMH,
yroil MeXAy MpsMOH M IUIOCKOCTBIO,
Yroll MEXKAY IUIOCKOCTSIMH, PACCTOSHUE
OT TOYKHM JO IUIOCKOCTH, DPACCTOSHUE
MEXAY MOPSAMBIMHU, PACCTOSHHUE MEXIY
IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh
P PELICHUH 3a]a4 U3y4YEeHHBIC (PAKTHI
U TEOpEeMbl IUIAHUMETPUHU; yMEHHE
OLICHUBATh pasMEphL 00BEKTOB
OKpY’KaloIIero MUpa;

- yMeTb OIEpPUPOBATHL IOHATHUAMH:

MHOTOTPaHHHUK, CeyeHne
MHOTOTpaHHHKA, KyO, Mapajiesenure],
npu3Ma,  numpamuaa,  durypa u

MOBEPXHOCTh  BpAICHUS,  IMIMHJD,
KOHYyC, Iap, cdepa, ceueHus: QGUrypbl
BpAllIeHHs, IUIOCKOCTh, KaCaroIIasics
chephl, NUIMHIPA, KOHYCA, IUIOIIAIb
MOBEPXHOCTH  MUPAMHJIBI,  TPU3MBI,
KOHyCa, IHMJIUHIPA, IUIONaas chepsl,
o0BeM KyoOa, IPSIMOYTOJIBHOTO
napasuieNienuneia, MupamMuIbl, TPU3MBI,
OWIMHApPA, KOHyca, IIapa; YMEHHUe

I/1306pa)KaTL MHOT'OI'paHHHUKHN n
MMOBCPXHOCTU BpaAIICHUA, UX CCUYHCHUA OT
PYKH, C IMOMOIIBIO YCPTECIKHBIX

WHCTPYMEHTOB M 3JICKTPOHHBIX CPEJICTB;
yYMEHHUE paclo3HaBaTh CHMMETPHUIO B
MPOCTPAHCTBE; YMEHHE pacllO3HABaTh
IpaBUJIbHBIE MHOTOTPAHHUKHY;

- yMeTh OINEpPHpPOBATH MOHATHUSIMU:
JBIDKEHUE B TPOCTPAHCTBE, MOJOOHBIE
(Guryphl B IPOCTPAHCTBE; HCIIOJIH30BATh
OTHOILICHHE TJIOUIAIeil MOBEpXHOCTEH U
o0beMOB  MOAOOHBIX  duryp  mpu
pelleHnH 3a71ay;

- YMETh BBIYHCIATH TEOMETPHUYECKHE
BEJIMYUHBl (JJIMHA, Yroj, IUIOLIA/b,
o0BeMm, TI0HIA/lb MOBEPXHOCTH),
UCTOJb3ysd M3Y4YeHHble (QOpPMYNIBl U
METOIBI,

- yMeTb ONEpHpOBaTh MOHATUSIMHU:
MpsIMOYTOJIbHAS  CHCTEMa KOOPJIMHAT,

KOOP/AMHATHI TOUKH, BEKTOD,
KOOpJIUHATBl ~ BEKTOpa,  CKaJlsipHOE
IIPOU3BEACHHUE, yroi MEXIY

BEKTOpaMH, CYMMa BEKTOPOB,




MIPOM3BEICHHE BEKTOpAa Ha  YHUCIO;
HAXOOUTh C IIOMOIIBKD H3YyYECHHBIX
bopmyn KOOPJIMHATHI CepeHHbI
OTpE3Ka, PACCTOSHUE MEKIY JBYMs
TOYKaMHU;

- yMeThb  BBIOMpaTh  MOAXOASIIUN
M3Y4YEHHBIN METOJI ISl PELLICHU 3aa4H,
pacrmo3HaBaTh MaTeMaTU4YEeCKHE (PAKThI U
MaTEMaTUYECKHE MOJEIIH B MPUPOIHBIX

U OOLIECTBEHHBIX  SIBJICHUAX, B
UCKYCCTBE;
- yYMEHHME IPUBOAUTH IIPUMEPBI

MaTeMaTUYECKUX OTKPBITUH POCCUUCKOM
Y MHPOBOM MaTeMaTU4eCKOM HaAyKH.
- yYMETb ONEPUPOBATH IOHATUSIMU:

OIIpe/ICJICHUE,  aKCHOMa,  Teopema,
CIIC/ICTBHE, CBOMCTBO, NPU3HAK,
JI0Ka3aTelbCTBO, PaBHOCHJIbHBIC
(bOpMYJITHPOBKH; yMEHHE
(dhopMyIMpoBaTh obOpaTHOE "
IPOTHUBOIIOJI0XKHOE yTBEPXKJICHHE,

IPUBOJUTH IIPUMEPBI U KOHTPIPUMEDPHI,
UCIIOJIb30BaTh METOJ] MaTeMaTHYeCKOM
UHAYKLWY; TPOBOJUTH JOKa3aTelbHbIE
paccyKAeHUs TpU pELIeHUH 3ajad,
OLICHUBATh JIOTUYECKYIO IPaBUIbHOCTh
paccykJIeHU;

- yYMEeThb ONEpUpOBATH IOHATUSAMHU:
MHOX€ECTBO, IOJIMHOKECTBO, OIEpalUuu
HaJ MHO>KECTBaMU; yYMEHHE
UCIIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmapar Jij1sl OUCaHus
pEaNbHBIX MPOLECCOB W SIBICHUH IIpU
pelIeHnH 3a/1a4, B TOM YHCJIE U3 JIPYruX
y4eOHBIX IPEAMETOB;

- YMETh OIEepUpPOBaTh MOHATUSAMU: Tpad,
CBSI3HBINA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH;  yMEHHME  3aJaBaTb U
OIMCHIBATh rpagsl Pa3InYHBIMU
Croco0aMy; HMCIOJIb30BaTh Ipadbl MpU
pEILIEHUN 3a/ay4;

- yMeTb  CBOOOJAHO  OINEPUPOBATh
MOHATHSIMM: COYETAHME, MEPECTAHOBKA,
YHCIIO COYETAHUM, YUCIIO MEePECTaHOBOK;
6unom HblOTOHA; yMeHUE HPUMEHSTbH
KOMOMHATOpHbIE (aKThl U PACCYXKJIECHUS
I L peleHus 3ajady; -yMETh
ONEpUPOBATh MOHATHSAMH: HaTypalbHOE
YHUCIIO, 1IE€JI0€ YHUCJIO, OCTaTOK IIOo
MOJIYJIIO, paloHaIbHOe YHCIIO,
HUppPALMOHAILHOE YHUCJIO, MHOYECTBA
HaTypaJbHbIX, LENbIX, PALMOHAIbHBIX,
JENCTBUTENBHBIX qHCET; YMEHHE
WCIOJIb30BaTh MPU3HAKH JEIMMOCTH,
HAaUMEHbIIMH  OOLIMi  JenuTens |
HauMeHblIee o0IIee KpaTHOE, allrOPUTM
EBknna npu pemieHunn 3anad;




3HAaKOMCTBO C Pa3TUYHBIMU
IIO3UIITMOHHBIMU CUCTCEMAaMU CUHCIICHUSA,
- yMeTb  CBOOOJIHO  OIIEpUPOBATH
IIOHATUAMMU: CTCIICHDb C 1 CJIBIM|
moKazarejieM, KOPEeHb  HaTypaJbHOMH
CTCTICHH, CTEMEeHb C pallMOHATbHBIM

[I0Ka3aTeIIeM, CTCIIEHb v
JEHCTBUTEIIbHBIM (BelLIECTBEHHBIM

nokasareneM, Jorapupm  yucia,
CUHYC, KOCHHYC u TaHI'€HQ

IIPOU3BOJIBHOIO YHCIIA;
- YMETb  OIEPUPOBATh  IOHATUAMM]

TOXKJIECTBO, TOXK/IECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YpPaBHCHHH W
HCPaBCHCTB, PAaBHOCHUJIBHOCTH

YpaBHEHUN, HEPABEHCTB U  CHUCTEM)
palnyoHaIbHble, UPPALIMOHATILHBIE,

HIOKa3aTeJbHbIE, CTEIICHHBIE,
JorapupmMuyecKue,
TPUTOHOMETPUYECKUE ypaBHEHUS,

HEpaBEHCTBA U CHCTEMBI; yMEHHUE PeIaTh
YpaBHEHMsI, HEPaBEHCTBA U CHUCTEMBI (
TIOMOIIBIO PA3JIMYHBIX MPHUEMOB; peIlaTh
YpaBHEHMsI, HEPaBEHCTBA U CHUCTEMBI (
napamMeTpoM; IPHUMEHSATh ypaBHEHUS,
HEpaBEHCTBA, UX CHCTEMbI Ul pelICHUs
MaTeMaTHUECKUX 3a7ad W 3aJad W3
pa3In4HbIX o0nacTeil HayKu U peasbHON
KH3HU;
-yMEThb CBOOOTHO OIEepHpOBATH
MOHATHAMU: TpapuK QYHKIMH, 0OpaTHAs]
¢byHKIMS, KOMIIO3ULUS GbyHKINH,
nuHeWHas — QYHKIUS, — KBaJIpaTUYHAs|
(GyHKIHMSA, cTeNeHHass (QYHKLUS C LEIbIM

MOKa3aTeeM, TPUTOHOMETPHUYECKUE
GbyHKIUH, o0paTHbIg
TPUTOHOMETPUIECKUE byHKIHH,

nokaszareiabHas M JOrapugpmuyeckas
(yHKIMM; yMEHHME CTpPOMUTH Tpapuky
(GyHKUIMH, BBINOJIHATH MpeoOpa3oBaHUs
rpadukoB QpyHKUINH;

YMEHHE HCII0JIb30BATh rpaduku
GyHKIUH 11 M3y4deHUs IPOLECCOB U
3aBUCHMOCTEN TIpU PpELICHUH 3aJa4 U3
OpYrux Yy4eOHBIX MpPEeIMETOB U U3
peanbHON KU3HH; BeIpaXkaTh (GopMynaMy]
3aBHUCHUMOCTH MEXKIy BETUUMHAMU;

yYMEHUE CBOOOAHO OIIEpUPOBATH
MOHATHSIMHU: YETHOCTh byHKIIH,
NEPUOAMYHOCTD (PYHKIIH,

OTPaHUYEHHOCTH byHKLIMY,

MOHOTOHHOCTh  ()YHKIIMH, OKCTPEMYM|
¢byHKIMM, Haubombllee W HaUMEHbIled
3Ha4eHUs (PYHKIUM Ha MPOMEXKYTKE;




yMeHHue IIPOBOJIUTH UCCIIeI0BaHN
GbyHKIMY;
YMEHUE  HUCIOJb30BATh  CBOMCTBA U
rpadpukn  QyHKIUE A8 pelieHus
YpaBHEHMH, HEPaBEHCTB M 3a1ad g
apameTpamu; n300paxarh Ha)J
KOOPAMHATHOM IJIOCKOCTH MHOKECTBY
PCLLICHUI YpaBHEHUM, HEPABEHCTB U MX
CHCTEM;
- yMeTb  CBOOOJHO  ONEpPUPOBATH

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

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

- yMETb OMNEpPUpPOBaTh  IOHATUSMHU:
HENPEePBIBHOCTh  (DYHKIIMM, ACHMIITOTEHI
rpaduka GyHKIOUM, TepBas W BTOpas]
pOM3BOHAS (DYHKIIUU, T€OMETPUICCKHI
U (U3MYECKUH CMBICT TPOU3BOIAHOM,
nepBooOpasHasi, OTnpeeSICHHBIN
WHTETpall; YMEHHE HAXOIUTh ACHMIITOTHI
rpaguka (GYyHKIUU, YMEHHE BBIYUCIISTH
MPOU3BOJHBIE CYMMBI, IPOU3BEICHUS,
JACTHOTO W KOMIIO3UIMH  (PYHKIIHIA
HAaXOJWTh YpaBHEHHE KacaTeJIbHOW K
rpaduky QyHKIUU;

YMEHHE HCIIOJIb30BaTh MPOU3BOIHYIO IS
MCCIIEN0BaHUS GbyHKITUH, JUTS
HAXOXJICHUS HAWIy4IIero pelieHus B
MPUKJIAJHBIX, B TOM YHCJIE COIHAILHO
DKOHOMHMYECKUX U (PU3UYECKHX 3a7ayax
TUIsT OTIPE/ICITICHUSI CKOPOCTH U YCKOPEHUS]
HAXOAWTh IUIOMIATU U O0BEMBI (PUTYP G

ITOMOIIIBIO HHTCErpajia; IMPUBOJUTH
I[IPUMCEPbI MATEMATUYCCKOTI'Q
MOACITNPOBAHUA C IIOMOIIIBI]

b hepeHIMaTbHBIX YPaBHEHHI;

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

- yMeTb  CBOOOJHO  OIEPHUPOBAThH
MOHATUSIMU: CpefHee apu(MEeTHYECKOe,




MeanaHa, HauOonblllee M HauMEHbIed
3HAUCHUS, pa3Max, JCTIepCHs)
CTaHIapTHOE OTKJIOHEHUE JI ONMUCAHUS
YICIIOBBIX JAaHHBIX; YMEHHE HCCIIEI0BATH
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCIIE Q
[PUMEHEHHEM TIpa(UyecKux METOJ0B |
DIEKTPOHHBIX  CPEACTB;  Ipaduyeckyl
MCCIIeIOBaTh COBMECTHBIC HAONIONCHUS O
MOMOIIbIO JHarpaMM paccerBaHUS |
JIMHENHOMN perpeccuy;

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

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

MaTEMaTUYECKOe 0XKUAAHUE, TUCIIEPCHS U
CTaHIApTHOE OTKJIOHEHHUE  CIIy4alHOH
BEJIMYMHBI, (YHKIMM pacHpeleleHus |
IUIOTHOCTH PaBHOMEPHOTO,
[10Ka3aTeJIBHOTO u HOPMAaJIBHOTO)
pacnpeneseHuil; yMEHHE HCIOJb30BaTH
CBOMCTBA U3yYEHHBIX PACIPEICICHUN IS
peLIeHus 3ajad4; 3HAKOMCTBO g
MOHATUSIMHM: 3aKOH OOJIBIIMX  YHCEl)
METO/bl  BBIOOPOUYHBIX  HCCIICOBAHMIA]
YMEHHME IPUBOIUTH IPUMEPHI MTPOSIBIICHNS]
3aKoHa OOJIBIIMX YHUCENl B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- yMeTb  CBOOOJHO  ONEpPUPOBATH
MOHATUAMH: TOYKa, MpsiMasi, MJIOCKOCTH
IPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKUH
YIroJ, JIBYI'PAaHHBIA YyTOJ, TPEXTPaHHBIN
YroJ1, EPECEKAIOIINECs, TapauIe/IbHbIE U
CKpEIIHUBAIOIIHNECS npsiMbIe,
NapajuIeIbHOCTh U NEPHEHAUKYIISIPHOCTH
MPSIMBIX M IUIOCKOCTEM, YroJ MEXKIY
MPSAMBIMH, YILOJI MEXKIy MNpsAMON U
[JIOCKOCTBIO, YTOJI MEXKJY IUIOCKOCTSMHU;
YMEHHME HCIOJb30BaTh IPU PpELICHUY
3aa4  U3yuyeHHble (aKkThl M TEOpeMbl
[JIaHUMETPUH; YMEHHE OLICHUBATH
pazMepbl 00BEKTOB B OKPYIKAIOIIEM MUDE;
yMEHUe OIepUpOBATH HNOHSATHUSMU
MHOTOTPaHHUK, CEYeHHE MHOTOIPaHHUKA/
[paBWIbHBII MHOTOTPaHHUK, MPU3MA,
nupamuaa, ¢QuUrypa M HOBEPXHOCTH
BpalleHusl, IUINHJP, KOHYC, map, cdepa,




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

- yMmMerb  CBOOOJHO  ONEpPUPOBATH
HOHATUAMM: IUIOAAb (GUrypsl, 00BEM
(Guryphl, BeIWYHHA yTIJa, PACCTOSHHE OT]
TOYKU 10 TIOCKOCTH, PACCTOSHUE MEXKNY
PSIMBIMH, paccrostHue MEXTY]
[UIOCKOCTSIMU, TUIOLIA/Ab cepsl, IUIOIAak
MOBEPXHOCTH  NHPAMHIBL,  MPHU3MBI,
KOHyca, LWUIUHApa, o0veM  KyOa,
PSIMOYTOJIBHOTO napaienenuesa,
OUpaMU/Ibl, IPU3MBI, LUIMHIpPA, KOHYCA,
[1apa, yMEHHWE HaXOAWTh OTHOIICHHUE
00BbEMOB MOAOOHBIX QUTYD;
- yMeTb  CBOOOJHO  OIEPUPOBAThH
MOHATUSAMM: JIBU)KEHHUE, IapasulebHBbIMH
MepeHOC, CUMMETPHsI Ha TUIOCKOCTH H B
POCTPaHCTBE, TOBOPOT, IPeoOpa30BaHUE
Moa00us, TMOA0OHbIE (GUTYPBI; YMEHHE
pacrio3HaBaTb paBHblE U  IOJOOHBIG
¢urypsl, B TOM 4YHUCIE€ B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; YMEHUE
MCTIOJIB30BATh reOMETPUYIECKHE
OTHOILIECHMSI, HAXOJUTh T€OMETPUUYECKHE
BEJIMYUHBI  (JUIMHA, yroJ, IUIOIIA[b,
00bEeM) MpH PELICHUH 3a7ady U3 JPYTux
y4eOHBIX TIPEJMETOB W W3 pPeajbHOMH
KU3HU;
- yMeTb  CBOOOJHO  OIEpPHUPOBAThH
MOHATUSAMHU: TPSIMOYrOjbHAs CHCTEMA
KOOp/JMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOpAMHATHl BEKTOpA, CyMMa BEKTODOB,
MPOW3BEJCHNE BEKTOpa HA  YHCIO,
pa3jlokeHue  BekTopa 1o  0as3ucy,
CKaISIPHOE  TPOW3BEJCHHE, BEKTOPHOY
[IPON3BEICHNE, YroJ MEXIY BEKTOPAMHU;




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

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

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

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

B oOmactu I1EHHOCTH HAay4HOTrO

MO3HAHMS:
-c(hopMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY]
YPOBHIO  pa3BUTHUs HayKu ¥
00111eCTBEHHON MIPAKTUKH
OCHOBAaHHOTO Ha JMAJIOre KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOCI'0 MECTa B IIOJIUKYJIBTYPHOM
MHpE;

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

- yMeThb ONEpUPOBATh  IOHATHIMH]
panroHambHas (DYHKIMS, MOKa3aTesIbHas
¢dyHKIMS, CTEIIEHHAas ¢byHKIMS,
norapupmMuyecKast byHKIWMS,
TPUTOHOMETPUIECKUE byHKIIH,
oOpaTHble (YHKIIMH; YMEHHE CTPOMTH
rpaduxu M3YYEHHBIX ¢GyHKIUH,
UCIOJIb30BaTh TpaQUKU NpU H3YyYEHHH
MpOIIECCOB W 3aBUCUMOCTEH,  IpH
peleHnn 3a7ad U3 JIPYTUX y4eOHBIX
[PEeIMETOB U 3aJ]au U3 pealbHOU KU3HH;
BEIpaXaTh  (opMyllaMH  3aBHCHMOCTH
MEX]y BETMUYMHAMU;

- yMeTh ONEpPUPOBATH  IOHSATHIMH]
TOXJIECTBO, TOKIAECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHUIH W
HEPaBEHCTB, PAaBHOCHIIBHOCTh YPaBHEHHH,

HCPABCHCTB W CHCTCM, PAIMOHAJIBHBIC,




HCCIICOOBATCIIbCKYIO JCATCIIbHOCTH
HHIWBUIYAJIbHO U B I'PYIIIIC.

OBiageHue YHUBEPCATLHBIMH
YaeOHBIMU MO3HAaBaTEeILHLIMUA
NENCTBUSAMU:

B) pabora ¢ nHpopMaIHeii:
BJIaJICTh HABBIKAMH IIOJTyYCHUS]

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

CHUCTEMAaTU3aLUI0 U UHTEPIPETALIHIO
UHPOpPMALIUK PA3TUYHBIX BUIOB U
dbopM npencTaBieHUS;
- CO3[aBaTh TEKCTbl B Pa3JINYHBIX
dopmaTax C y4yeTOM Ha3HAUYCHUS]

WHpOpMAIIUN u LEJIEBOT
ayJIMTOPUH, BBIOUPAs ONTHMAIBHYIO
dbopmy MpeACTaBICHUS u
BU3yaIH3allUH;

- OIICHUBATH JIOCTOBEPHOCTH
JICTUTUMHOCTh ~ MH(pOpMAIUH, €9
COOTBETCTBHUE MIPABOBBIM o
MOPaJIbHO-3THUYESCKUM HOPMaM;

- HCII0JIb30BaTh CpencTBa
MHGOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B
peLICHUH KOIHUTHUBHBIX |
KOMMYHUKATHBHBIX U
OpraHu3aIMOHHBIX 3a1a4 q
coOJII0/IEHNEM TpeOoBaHUI
HPTOHOMUKH, TEXHUKH
0e30IMaCHOCTH, TUTUCHEL,

pecypcocOepeXeHus, NMPaBOBbIX U
DTHYECKHIX HOPM,  HOPM
WH(OPMAIMOHHON 0€30MaCcHOCTH;
BJIAJICTh HaBBIKAMU]|
pacro3HaBaHUs u 3aIUTH]
nH(popManuy,  UHPOPMALMOHHOM
0€30MacCHOCTH TUYHOCTH

ppalnuoOHAIBHBIE, MOKa3aTelbHbIC
CTETICHHBIE, norapupMUIECcKue,
TPUTOHOMETPUYECKUE YPaBHEHMS,
HEPABEHCTBA M CUCTEMBI; YMETh pPEIIaTH
YpaBHCHHSI, HEPAaBEHCTBA M CHUCTEMBI G
[MOMOIIBIO0 PAa3IMYHBIX MPHUEMOB; PEIIATH
YpaBHCHHSI, HEPAaBEHCTBA M CHUCTEMBI G
[apamMeTpoM; MPUMCHITh YPaBHCHUS)
HEPaBEHCTBA, UX CUCTEMBI UIS PEIICHHS]
MaTEeMaTHYeCKUX 3a1ad W 3aJad4 |3
pa3IMYHBIX 00JIACTEH HAYKH M PEabHOMH
YKU3HU;
yMeTh  CBOOOJHO  OIEPHPOBATH
MOHATHSIMH: JIBIDKCHUE, TapalieIbHBIN
MepEeHOC, CUMMETPUS Ha TUIOCKOCTH U B
[IPOCTPAHCTBE, TIOBOPOT, IPEOOPa30BAHNE
mojo0usi, TMoAoOHbIE (UTYpPHI; YMETH
pacro3HaBaTh paBHbIE H  TOJOOHBIQ
¢Gurypbl, B TOM 4YHCIEC B MPHPOJIE,
HCKYCCTBE, ApPXUTEKTYPE; YMETH
UCIIOJIb30BATh reOMETPUYCCKHUEC
OTHOIICHHS, HAXOJHUTh TEOMETPUUYCCKUQ
BEJIMYMHBI  (JUIMHA, YTOJ, IUIOIIA[b,
00beM) TIpU pEUICHUU 3aj]ad U3 APYTrHx
y4eOHBIX TPEJAMETOB W W3 PEajbHOH
YKU3HU

OK 03. [InanupoBats u
[pean3oBBIBATH
COOCTBEHHOE
podeccuoHaNbHOE U
ITMYHOCTHOE pa3BUTHE,
[peaNPUHUMATEIBCKYIO
NesITeNbHOCTh B
rpodeccuoHaIbHON
cdepe, UCTIONB30BaTh
3HAHMS 110 [TPaBOBOU U
(hMHAHCOBOI TPaMOTHOCTH
B Pa3ITUYHBIX KU3HEHHBIX
CUTYyaIUsIX

B obnactu JlyXOBHO-
HPABCTBEHHOT'O BOCITUTAHUS:
c(OpPMHPOBAHHOCTH
HPaBCTBCHHOT'O CO3HaHM,
ATUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTD OLIEHHUBATH
CUTYAaIHIO 51 MIPUHUMATD
0CO3HAHHEIE pelreHus,
OpUEHTHUPYSICH HA  MOpPAIBHOA

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

yMeTh  ONEpUPOBaTb  MOHATUSAMHU]
palOHAIBHEIE, HppalrOHAIIBHEIE,
MOKa3aTeJbHbIE, CTEIeHHbIE,
norapudmuyeckre, TPUrOHOMETPUYECKHY
YpaBHEHMS U HEPABEHCTBA, UX CUCTEMBI;

YMETbH ONneprupoBaTh MMOHATHUSAMM ]
MHOTOI'PaHHHUK, CEYeHNE MHOTOTPaHHUKA,
KyO, napasuiesienumne, pu3Ma,
nupamMpaa, Qurypa u  IOBEPXHOCThH
BpallleHus, [WIHHAP, KOHYC, 1map, cdepa,
ceueHHst (Urypsl BpallleHus, IIOCKOCTh,
Kacaromiasicsi chepbl, MUINHIPA, KOHYCA,
[UIOIIAJb  TOBEPXHOCTH  MHUPAMHUIB,

MpU3MBI, KOHYCA, IMJIWHJpA, IUIONIA]b




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

OBnageHue YHHUBEPCATIbHBIMU
PETYISATUBHBIMU JEHCTBUSIMHU:

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

- CAaMOCTOSTEIILHO COCTaBJIATH ILIAH

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

- 1aBaTh OLICHKY HOBBIM CUTYallUsIM})
CrocOoOCTBOBaTh (HOPMUPOBAHHIO U
[POSIBJIICHUIO IIMPOKOH 3pyAULIUU B
pa3HBIX obnacTsix 3HaHUI
[HOCTOSIHHO MOBBIIIATh CBOY
00pa3oBaTeNIbHbIII U KYyJIbTYpPHBIH
YPOBEHB;

0) CaMOKOHTPOJIb:
MCIIOJIb30BaTh MpPUEMBl pedIIeKCUu

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

CBOCBPCMCHHO IPUHUMATD PCIICHN
110 UX CHUKCHUIO,

B) OSMOILIMOHAJBHBIA  HMHTEIJICKT,
MpeAnoIaraoun

c(hOPMHPOBAHHOCTB:

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

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

COIINAJIBHBIX HaBBbIKOB,

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

YMETh  ONEPUPOBaTh  IMOHATHUSIMHU]
[pSIMOYTOJIbHAs ~ CHCTEMa  KOOPJHMHAT,
KOOPJIWHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKAIAPHOE MPOU3BEIACHUE, YroJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
[POU3BEJCHNE BEKTOpa Ha  YHUCIIO;
HAaXOMUTh C  TIOMOIIBIO  W3YYCHHBIX
(hopMysT KOOPJMHATHI CEPEUHBI OTPE3Ka,
PaCCTOSIHUE MEXTY IBYMS TOUKaMHU

BKJIIOYAFOLLINX CHOCOOHOCTH




BBICTPANBATh OTHOIICHUS g

NPYruMH  JIOABMH,  3a00THThCH,

NPOSIBIIAIT MHTEPEC M pa3peliath

KOH(IIMKTHI
OK 04 DddextuHO TOTOBHOCTh K  CaMOpAa3BUTHUIO, |- YMETb OICPHPOBATh  MOHATHAMHU:
B3aMMOJICHCTBOBATh U | CAMOCTOSITEIIEHOCTH ¥l | CITy4aiHbIH OIIBIT U CIIy4aifHOe COObITHE,
paboTaTh B KOJUIEKTHBE | CAMOOIIPE/ICIICHUIO; BEPOSITHOCTh ~ CIIy4alHOTO  COOBITHS;
1 KOMaHJIe -OBJIQICHNE HAaBBIKAMH Y4YE€OHO- | yMETb  BBIYHMCIATH  BEPOSITHOCTH  C

MCCIIEI0BATEIbCKOM, MPOSKTHON U | UCTIOIb30BAaHUEM rpauuecKux

COIMAJIbHOM AESTEINbHOCTH; METOJIOB; NPUMEHSTH bopMybl

OBnanenue YHHUBEpCAJIbHBIMU
KOMMYHUKATUBHBIMU JICUCTBUSMU:
0) coBMecTHasl IeATEIbHOCTb!

- TOHMMaTh ¥ UCIOJIb30BaTh
MPEUMYIIECTBA  KOMAaHJIHOM U
WHAUBUAYaAIbHOIN padoThI;

- NPUHUMATh LEJIM COBMECTHOU
JIeSITEJIbHOCTH, OPraHU30BbIBATh U
KOOPJMHHUPOBATh JCUCTBUS MO €€
JOCTUKEHUIO: COCTaBJATh IUIaH
JICUCTBUM, pacHpelnessaTh POIU C
Y4€TOM  MHEHMH  YYaCTHHUKOB
o0cy»XaaTh pE3yJIbTaThI
COBMECTHOM pabOThI;

- KOOPJMHHUPOBATH U BBINOJIHATH

paboTy B YCIOBUSIX pEAIBHOIO,
BHUPTYaJIbHOI'O u
KOMOMHHUPOBaHHOTO
B3aUMOJICHCTBYSI;

- OCYILECTBIAITb  IO3UTHBHOE
CTpPAaTeruuyecKkoe  IOBEICHUE B

Pa3IMYHBIX CUTYALUX, IPOSBIATH
TBOPYECTBO U BOOOpaxeHHe, ObITh
MHHULIMATHBHBIM.

Ognazenue YHUBEpPCAIbHBIMU
PETYISTHBHBIME JCHCTBHIMHU:

I') IpUHATHE ce0s U IPYTUX JIOJEH:
- IPUHUMATh MOTHBBI 1 apI'yMEHTBI
IpyruX JIIOACW TpU  aHaIH3e
pe3ybTaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U IPaBO
JIPYTUX JIFOIeH Ha OIIUOKH;

- pa3BUBAThH CHOCOOHOCTh
MOHUMATh MU C MO3ULUH JPYroro
YeJoBeKa

CIIOKCHHSI U YMHOXCHHS BEPOSITHOCTEH,
KOMOWHATOpPHBIE (DaKThI U (HOPMYJIBI TPH

peleHnu 3ajay; OLICHUBATb
BEPOSITHOCTH peaIbHBIX COOBITHUN;
3HAKOMCTBO co CIIy4aiiHBIMHU
BEJINYMHAMU; YMEHHE IIPUBOJUTH

IPUMEPBI TPOSIBIIEHUS 3aKOHA OOJBIINX
qrcen B NMPHUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX;
- yMmMerb  CBOOOJHO  OIEpUpOBaTh
HOHSATHAMU: CTENeHb  C  LENbIM
IOKa3zaTeleM, KOpPEHb  HaTypaJlbHOM
CTENEHH, CTENeHb C PalMOHAIBHBIM
TIOKa3aTeJIeM, CTEINCHb c
JeUCTBUTEIILHBIM (BeLIECTBEHHBIM)
HoKaszareseM, JOorapupm 4ucia, CHHYC,
KOCHHYC ¥ TaHTEHC IPOU3BOJILHOTO
YHCIIa;

- yMmMerb  CBOOOJHO  OIEpUpOBaTh
HOHATHAMH: TpapuK QYHKIUH, OOpaTHAS
GbyHKIMA, KOMITO3ULIAS GbyHKIMIA,
JAuHeHHas  (QyHKUMS,  KBaJpaTU4Has
(GyHKIMS, cTerneHHas QyHKIUS C LENbIM
HOKa3aTesIeM, TPUTOHOMETPUYECKHE
GbyHKIUH, oOpaTHbIe
TPUTOHOMETPUIECKUE byHKIIH,
noKazaTelabHass U JorapupmMuyueckas
(GYHKIUM;, YMETh CTPOMTh TIpauKu
(GyHKIUH, BBINOJHATH NMPeoOpa3oBaHUS
rpaduKoB QyHKINI;

- yMeTb  HCIONB30BaTh  Ipaduku
GyHKIMHA A7 U3ydeHHs] MPOIECCOB U
3aBUCUMOCTEH MpH pelIeHuH 3a/1ad u3
JIpYyrux y4eOHBIX TIPEIMETOB U U3
peanbHON KU3HH; BBIpaXKaTh GOpMyIaMu
3aBHCUMOCTH MEX/1y BEINUNHAMU;

- CBOOO/JIHO OIEPUPOBATH MOHATUAMHU:

YeTHOCTh  (YHKIMH, TEPHOANIHOCTH
(GYHKIUHM, OrpaHMYEHHOCTh (DYHKIUH,
MOHOTOHHOCTh ~ (DYHKIIMH, 3KCTPEMYM

¢byHkuuu, HauOomblllee M HaWMEHbIIIee
3HaYeHHUsT (YHKIMA Ha TIPOMEXKYTKE;
yMETh POBOJIUTH UCCIIeIOBaHHE
byHKIINN;

- YMETb UCIOJIb30BaTh CBOMCTBA U
rpaduku GYHKUIUH IS peleHUs
ypaBHEHMIA, HEPABEHCTB U 33/1a4 C
napamMeTpamH; U300paxarhb Ha
KOOPAMHATHOH MJIOCKOCTH MHOXECTBA
pelIeHui ypaBHEHNM, HEPABEHCTB U UX
CHCTEM




OK 05 Ocy1iecTBasTh
YCTHYIO ¥ IMCBMEHHYIO
KOMMYHHKALIUIO Ha
rOCYIapCTBEHHOM SI3BIKE
Poccutickoit @enepanuu
C YIeTOM OCOOEHHOCTEMH
COLIMAJIHOTO U
KYJIbTYPHOTO KOHTEKCTa

B obnactu ICTETUYECKOTO
BOCIIMTAHUS:

- DOCTETHYECKOE OTHOIICHHE K
MUpPY, BKIIOYas J3CTETUKY ObITa,
Hay4HOTO u TEXHHUYECKOIO
TBOpUYECTBa, CHOpTa, TpyAa U
00IIIeCTBEHHBIX OTHOIIECHMI;

- CIIOCOOHOCTh  BOCIPUHUMATh
pasIu4YHbIC BB HCKYCCTBA,
TPaJUIIUd W TBOPYECTBO CBOETO U
JIPYTUX HapoJIOB, OIIYIIATh
SMOLMOHAIBLHOE BO3ACHUCTBHE
HCKYCCTBA,

- YOXKIEHHOCTh B 3HAYUMOCTH JJIsI
JINYHOCTH H oO111ecTBa
OTCYECTBEHHOT'O u MHUPOBOTO
HCKYCCTBa, STHHYECKUX
KYJIBTYPHBIX TpaJuInui 51

HApOJIHOTO TBOPYECTBA;
- TOTOBHOCTb K CaMOBLIPAKCHHUIO B
pa3HbIX BUJIAX HCKYCCTBA,
CTPEMIJICHHUC IIPOABJIATH KauCCTBA
TBOpYECKO# uuHocTH; OBJajacHue
YHUBEPCATbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSMMU:
a) oO1IeHue:
- OCYIIECTBIISITh KOMMYHHUKAIIUU BO
BceX cdepax KHU3HH,
pacrio3HaBaTh ~ HeBepOabHBIC
CpelIcTBa  OOIICHHUS, IOHUMATh
3HAYCHHUE  COIHAIBHBIX  3HAKOB,
pacro3HaBath HPEIIOCHUTKA
KOH(JIMKTHBIX CUTYyaIui
CcMATYAaTh KOH(l)J'II/IKTI)I;
- Pa3BEpPHYTO W JIOTMYHO H3J1arathb

u

YMETh ONEPUPOBATh  IMOHITHUSMHU:
cpenHee apudmernyeckoe, MeauaHa,
HauOoJIbIlIee W HAMMEHBIIICE 3HAYCHHS,
pasMax,  JHCIepCHsl,  CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOr0 Habopa; yMEeHHE
W3BIICKATh, WHTEPIPETUPOBATH
UHPOPMALIMIO,  TPEACTABICHHYIO B
TabuIax, Ha JuarpaMmax, rpadukax,
OTPKAIONIYI0  CBOWCTBA  pPEAJbHBIX
MPOLIECCOB U SIBIICHUH; TPEICTABISThH
uH(OpMAIMIO C TOMOIIBIO TaOIHI] |
arpaMM; UCCIIEIOBATh
CTaTUCTHYECKHUE JaHHBIC, B TOM YHCJIC C
MIPUMEHCHHEM TpaUIecKuX METOJIOB H
AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHSATUSIMU: TOYKA,
npsiMasi, IJIOCKOCTh,  IPOCTPAHCTBO,
JBYTPAHHBIA yIoOJI, CKpPEIIMBAKOLIUECS
npsiMbIE, napauIeIbHOCTh u
NEPIICHIUKYISIPHOCTh TIPSIMBIX u
IUIOCKOCTEH, YroJl MEXAy MPSIMBIMH,
yroJl MEXAy NpPSIMOW U TUIOCKOCTBIO,
YroJl MEXJY IUIOCKOCTSIMHU, PacCTOSHHE
OT TOYKH JO TUIOCKOCTH, DPACCTOSIHHE
MEXy TPSMBIMHU, PACCTOSHUE MEXIY
TUTOCKOCTSIMU;

YMETh HCIIOJIb30BaTh TPU PEIICHUU
3aa4 HM3y4eHHBbIC (AKTBl M TEOPEMBI
IUIAHUMETPUH,  YMCHHE  OIICHHMBATh
pa3Mepsl 00BEKTOB OKPYKAFOIIIET0 MUPa

CBOIO TOUKY 3peHus c
UCIIOJIb30BAHUEM SI3BIKOBBIX
CpenCTB
OK 06. [posiBisiTh - OCO3HaHHE Oo0yJaloIUMHCs- yMETh  ONEpUPOBaTb  HOHATHIMM]
Pk IaHCKO- POCCUICKON IPaXIAHCKOW [MPSIMOYTOJbHAs CHCTEMa  KOOpJMHAT)
[aTPHOTHICCKYIO HICHTUYHOCTH, KOOPAMHATBI TOYKH, BEKTOP, KOOPAUHATEI
[TOSHIMIO, - LeNeHANpaBlIeHHOE  Pa3sBUTUEBEKTOPA, CKAISPHOE MPOM3BENECHHE, YIOJl
ICMOHCTPUPOBATH

OCO3HAHHOE MTOBEICHUE
Ha OCHOBE
TpaIUIINOHHBIX
[POCCHUICKHX TyXOBHO-
HPaBCTBEHHBIX
[ICHHOCTEH, B TOM YHCJIC
C Y4ETOM rapMOHHU3AIINU
MEXHAIIMOHAJIBHBIX U
MEXPETUTHO3HBIX
OTHOLIEHUH, IPUMEHATH
CTaHapThI
QHTUKOPPYILIMOHHOTO
[MOBEeICHUS

BHYTpCHHCﬁ NO3UMIIMHK JIMYHOCTHU Ha

MCXKY BCKTOpaMu, CyMMa BCKTOPOB,




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

HAIMOHAIbHO-KYJIbTYPHBIX
Tpaauuui, GOpMHUPOBAHUE CUCTEMBI
3HAYUMBIX LIEHHOCTHO-CMBICIOBBIX

YCTaHOBOK, aHTHKOPPYIIIMOHHOTO
MUPOBO33PEHUS,  MPABOCO3HAHMS,
HKOJIOTHYCCKOI KYJBTYPBHI,
CIIOCOOHOCTH  CTaBUTh LEIH U]
CTPOUTH KU3HCHHBIC IJIAHbL;

B YacTH TPaXXJAHCKOTO
BOCITUTAHMS:

- OCO3HAHUE CBOMX
KOHCTUTYIITHOHHBIX paB 5
00s13aHHOCTEH, YBOKCHHE 3aKOHA U
[IPABOIIOPSIIIKA;

- NPUHSTHE TPAAUIIHOHHBIX
HAI[HOHAJILHBIX,
00IICUCIIOBCUCCKUX
T'YMaHUCTUYECKUX u
TEMOKPATHICCKUX [IEHHOCTEH;

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

IUCKPUMHUHALMU 110 COLIMAJIbHBIM,)
PEIIUTHO3HBIM, pacoBbIM,
HallMOHAJIbHBIM IIPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO
IEATEIIBHOCTh B HHTEpecax
rpaskJaHCKOTO o0riecTsa,
Yy4acTBOBaTb B CaMOYIIPABICHUU B
00111600pa30BaTENbHOM
OpraHU3alyu U JETCKO-FOHOIIECKUX
OpraHu3aIusx;

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

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

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

[POM3BEJCHNE BEKTOpa Ha  YHUCIO;
HaXxOJUTh C TOMOIIBIO  HM3YyYEHHBIX
(hopMyIl KOOpIUHATHI CEPEIUHBI OTPE3Ka,

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

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

MHOTOHAIIMOHAIHLHOTO HapoJa)
Poccuu;

- IICHHOCTHOE OTHOIICHHE K
rOCYy/1apCTBEHHBIM CHMBOJIaM,




HCTOPUYECKOMY ¥ MPHUPOTHOMY]
HAaCJIEINTO, HaMATHUKAM,
TpaIULINSM HapoJ0B Poccun

nocTkeHusM  Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U
TpyZe;

- uaenHas yOEKICHHOCTb |
FOTOBHOCTh K CIIY)KEHHIO U 3aIlIHUTE
OTteuecTBa, OTBETCTBEHHOCTb 32 €r0
cyas0y;

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

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

- OBJIAJICHUE HaBbIKAaMHM Y4YeOHOA
MCCIIE0BATEIBbCKOM, IPOEKTHOW H
COLMAJIBHON JeSITeIbHOCTU

OK 07. ConeiicTBoBaTh
COXPAHCHHUIO
OKpY>KaroIen Cpespl,
[pecypcocOEpeKeHHUIO,
MPUMEHSITh 3HAHUSI 00
M3MCHCHHUN KIIUMaTa,
[TPUHIIUITBI
OEpEKITUBOTO
[IPOU3BOJICTBA,

B HEKTUBHO
NECTBOBATh B
Ype3BBIYAITHBIX
CUTYaITUAX

- HE TIpUHUMATh  JEUCTBHI
[IPUHOCSIINE Bpel OKPYKAIOIIEH
cpeze;

- YMETb MIPOrHO3UPOBATh
HEOIaronpusITHbIE HKOJOTHUECKHUE
MOCNEACTBUSL  MPEANPUHUMAEMBIX
NIEHCTBUM, IPEJOTBPALLATD UX;

- paclIUpUTh ONBIT JESATENBLHOCTH
HKOJIOTMUECKOM HAIPaBICHHOCTH;
- pa3pabareiBaTh IUIAH pEILICHUS]
npoOsieMbl €  y4EeTOM  aHalIu3a
UMEIOLIUXCA ~ MaTepUalbHBIX U
HeMaTepualbHBIX PECYpPCOB;

- OCYILIECTBIIATH
[[eJICHATPaBIECHHBII TIOWCK
nepeHoca CpeacTB U CcrnocoOoB
neiicTBUS B IPO(ECCHOHATBHYIO
cpeny;

- yMeTb IIEPEHOCUTHh 3HAHUS B
[MO3HABATENIbHYI0 U IPAKTUYECKYIO
0071aCTH JKU3HEIEATEITEHOCTH;

- IpenjgaraTb HOBBIE IIPOEKTHI,
OLICHMBATh WJEU C MO3UIHU

- yMETb
dbyHKIIHS,

OIEpUpPOBaTh  IOHSATHUAMH]
HEIpEPBIBHAS ¢byHKIMS,
IPOM3BOJIHAS, nepBooOpasHas,
oTpeeIeHHBIN UHTETrpal; YMETH
HaXOAWTh IIPOU3BOJHBIE 3JIEMEHTAPHBIX
(dbyHKIUH, UCIIOJIB3YS CIPaBOYHbIG
MaTepuabl; UCCIEN0BATh B MPOCTEHIINX
ciydasx (QYHKOIUM HAa MOHOTOHHOCTH,
HaXOJUTh HauOOJbIINE W HAUMEHbIINE
3HaYeHUs (DYHKIUM; CTpOUTh Tpauku
MHOT'O4JIEHOB c UCIIOJIb30BaHUEM
anmapara MaTEMaTHYECKOrO  aHalu3a;
[IPUMEHSTh MPOU3BOAHYIO MPU PEIICHUY]
3a/a4 Ha JIBUJKEHUE; pellaTh IPaKTHKOA
OpPUEHTHUPOBAHHbBIE 3a1aun Ha
HanOOoJIbIINE U HAUMEHBIIINE 3HaYeHHUS, HA
HaXOXJCHUEe  MYTH,  CKOPOCTH U
YCKOPEHUS;

- yMeTb ONEpUpOBaThb  IOHATUSIMHU!
JIBIDKEHHE B TPOCTPAHCTBE, MOJOOHBIG
(Gurypsl B NPOCTPAHCTBE; HCIOIb30BaThH
OTHOIIIEHHE IUIOMAZAEH MOBEPXHOCTEN H
00BEMOB MOJI0OHBIX (UTYpP IIPU PELICHUH

3a71a4;




HOBH3HBI, OpPUTHHAJIBHOCTH,
[MPAaKTUYECKOW 3HAYMMOCTH;

- JaBaTh OLICHKY HOBBIM CHUTYyalHsIM,
BHOCUTB KOPPEKTHUBBI B
NESTENBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNHTATOB LECIAM

- yYMETh BBIYUCIATH TEOMETPHUYECKHE
BCIIMYMHBI (IIHI/IHa, yroJi, mIomanib.,
o0beM, TIJTOTIATh MMOBEPXHOCTH),
WCTIOJNB3yss M3Y4YCHHbIE (QOPMYNBI |
METOTBI

IK. 1.3.
Ocy1iecTBIATH
MIOJATOTOBKY,
odopmiieHue U
MIPOBEPKY
3aKyIIOYHOMN
JOKYMEHTAI1H, B
TOM YHCJIE C
HCIOJIb30BaHUEM
3JIEKTPOHHOTO
JOKYMEHTO000pOoTa U
CKBO3HBIX HU(PPOBBIX
TEXHOJIOT U1

HaBpixu:
— (opMupoBaHHS Ha4YaJIbHOH
(MaKCUMaJIbHOM) TICHBI 3aKYTIKH,
3HaTh:
METOIOB OIpeaesieHus U 000CHOBaHUS

HavalbHBIX  MaKCHUMAQJIBHBIX  LIEH]
KOHTpAKTA.
YMeTb: OOOCHOBBIBATH  HAYaJbHYIO

(MakcHMaIbHYIO) IEHY 3aKyIIKHU;

YMETh HCIIOIb30BAaTh CBOMCTBA W TpaduKy
¢byHKUME Ui pelleHHs ~— ypaBHEHUIi/
HEPAaBEHCTB M 3aJad C [apaMeTpaMyj
M300pakaTb Ha KOOPAMHATHOW ILTIOCKOCTH
MHOKECTBa peleHuit ypaBHEHUH,
HEPABEHCTB U UX CUCTEM
- YMETb MOJEIUPOBATH PEAJbHbBIE CUTYyalHH
Ha  SI3BIKE MAaTE€MaTUKH; COCTaBIIATH
BBIDAKCHUSI, YPABHEHUS, HEPABEHCTBA U UX
CHCTEMBI 10 YCJIOBHIO 33/1a4d, HCCIEIOBATH
[IOCTPOEHHBIE MOJEIU C HCIHOJb30BAHUEM

anmapara  anreOpbl,  WUHTEPIPETUPOBATH
MOy 4ECHHBII pe3ynbTarT; CTPOUTH
MaTeMaTHYECKHE MOAEIM C  MOMOIIBE]
reOMETPUYECKUX TMOHATHH W BEIMYUH

peuiatb CBA3AHHLBIC C HHUMHU MPAKTUYCCKUG
3a1a4u.




2. CTPYKTYPA M COIEP KAHUE OBIIEOBPA3OBATEJBHOM YYEEHOM

JUCTIIAITJIMHBI

2.1. Oobem o0meo0pa3oBaTeIbHOM YUeOHOM TUCIUIJIMHBI U BBl y4e0HO# padoThl

Bun yueOHo# padoThl

0O0BeM B yacax

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

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

IIpomekyTouHas aTTecTALMA:

apyras popma kouTpoiis (1 cemectp)

sK3aMeH (2 ceMecT)p) 6




2.2. TemaTHYecKHii IJIaH U cojlep:KaHUe 00111e00pa30BaATEIbHOM Y4eOHOH TUCIUIITHHBI

Koapbl
KOMIICTCHIINH,
HaumeHnoBanue pasaesios u Conep:kanue y4eGHOro MaTepuaia u GpopMbI OPraHH3AINH AeSITeTLHOCTH OGbeM B (popmupoBanmIo
TeM o0yuyarommxcs yacax cnﬁgggf::;ﬂ
3JIEMEHT
NPOrpamMMbl
1 2 3 4
OcHoOBHOe coJep:xaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMATHKHA OCHOBHOM IIKOJIbI 14
Tema 1.1 Coneprkanne yaeOHOro MaTepuana
Lens u 3amaun MareMaTuKu NpH ba3oBble 3HAHUS ¥ YMEHUS 10 MATEMaTHKE B IPO(ECCHOHAIBHOM U B IIOBCETHEBHOM
OCBOCHMH CIICHHUAJIbHOCTHU JEATCIBHOCTH. 2
Tema 1.2 Coneprkanre yaeOHOTO MaTepuana
Yucima u BBIYMCIICHUS. | JIeWCTBUS HaJ MOJOKHUTEIbHBIMU U OTPULATEIbHBIMU YHUCIIaMHU, OOBIKHOBEHHBIMU U
BeIpaxkenus ¥ npeoOpa3oBaHusd | IeCATHYHBLIMU APOOSIMHU.
JleiicTBus co cTeneHs MU, pOPMYJIIbl COKPAIIEHHOTO YMHOKEHUS. 2
Tema 1.3. IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE COAEPKAHHE (COAEPKAHUE TPUK/IATHOTO OK-01, OK-02,
I'eomeTpus Ha MIOCKOCTH MOJYJIs1) OK-03, OK-04,
Bunpl minockux ¢uryp v ux miouas. - -
[TpakTKO-OpHEHTHPOBAHHBIE 3a/1a4H B KypCce F€OMETPHUH Ha INIOCKOCTH 2 OK 0051%_(())1; 06,
IIpakTH4eckoe 3ansiTHe IIK 1.3
Tema 1.4 Coneprkanne ydeOHOTO MaTepuasa
[IporieHTHBIE BEIYUCTIEHHS [TpocTbie mpOIeHTHI, pa3Hble CIOCOOBI UX BbIUMCIIEHUs. CIOKHBIE TPOLEHTHI
IpakTHYecKoe 3aHsATHE 2
Tema 1.5 Cogepxanre yueOHOro MaTepuaa
VYpaBHEHHUS U HEPABEHCTBA Jluneiinble, KBaspaTHbIE, IPOOHO-TMHEWHBIE YPAaBHEHUS U HEPABEHCTBA
IIpakTHYecKoe 3aHsATHE 2
Tema 1.6 Cucremsl ypaBHenuii 1 CojepkaHue yueOHOro MaTepHuaia
HEPaBEHCTB 2




CniocoObI penieHus CUCTEM JIMHEHHBIX ypaBHeHHH. [lonaTus: matpuma 2x2 u 3x3,
onpenenutenb matpuibl. Meton Maycca. CucteMbl HEJIMHEMHBIX YpaBHEHUU.
CucreMbl HEpaBEHCTB

Tema 1.7 Coneprkanue yueOHOro MaTepuana
BxoxHoi KOHTPOIIB Bouucnenuss u mnpeoOpazoBanus. YpaBHEHHsT M HepaBeHCTBA. ['eomerpust Ha 2
IUIOCKOCTH
Pa3nea 2. IIpsiMmble H VIOCKOCTH B POCTPAHCTBE 16
Tema 2.1. Coneprkanre yaeOHOTo MaTepuana
OcHoBHBIE nonsAtus | [Ipeamer crepeomerpun. OCHOBHBIE MOHATUS (TOYKA, HpsMas, IJIOCKOCTb,
crepeoMeTpun. Pacmonoxenue | mpoctpanctBo).  OCHOBHBIE — aKCHOMBI  cTepeomerpuu.  Ilepecekaromiuecs, 2
IPSIMBIX U IIJIOCKOCTEN napajuleJibHble M CcKpemuBaromuecs — npsimble.  [Ipu3Hak M CBOMCTBO
CKpelLMBaroIuxcs NpsiMbiX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DPUTYPBI.
Tema 2.2. Coneprkanne y4eOHOT0o MaTepuana
[TapannensHOCTh npsambix, | [lapamienshubie mnpsiMas U 1iockocTh. Ompenenenue. [lpusnak. CaoiictBa (c
IPAMOi u IJIOCKOCTH, | oka3arenbcTBOM). [lapamnenssle miaockoctu. Onpenenenue. [Ipusnak. CpoiicTBa
IIJIOCKOCTEMN (c nokazarenbcTBOM). TeTpasp u ero anemMeHTsl. [lapamienenunen 1 ero 3J€MeHTHI.
CBolicTBa NIPOTHBOINOJIOXKHBIX TI'paHed M  JUAaroHaJeld mapajuielelnuIe/a. 4 OK-01. OK-03
IToctpoenue ceuenunil. Pemenne 3amay. OK-0 4’ OK-07’
Tema 2.3. Tlepnienaukynspaocts | Conepxkanue yaeOHOro MaTepraa HK” 13
NPAMBIX, IPAMOM U IJIOCKOCTH, | [lepnenaukynspapie npsimeie. [lapannenbHbie NpsiMble, 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 0 Tpex mnepneHAuKyIspax. JlokazarenbCTBO. YToJl MEXIy NpSMOA H 2

IUIOCKOCTBIO. YTOJ MCKAY IIIOCKOCTIMU

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




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




Pemenue 3agau. Koopaunatel u
BEKTOPBI

JlexapToBbl KOOpAMHATHEI B IpocTpaHcTBE. BekTopsl B npocTpancTBe. CinoxxeHue 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 MEXy TOUKaMH, KOOPJMHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE

IIPOU3BE/ICHUE BEKTOPOB B KOOPAMHATAX, Yrojl MEXJy BEKTOpaMH, Yrojl MeEXIy 4
IPSIMOM M IJIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTSIMHU
IIpakTH4eckoe 3ansiTHE
Pa3nen 4. OcHoBbl TpuroHomMeTpuu. Tpuronomerpuyeckue GyHKuuu 40
Tema 4.1 Coneprkanre yaeOHOro MaTepuana
Tpuronomerpudeckue (yHkuum | Paguannas mepa yria. [I0BOpOT TOYKHM BOKpYr Hauyajga KoopauHar. OmnpeseneHue
MIPOW3BOJILHOTO  yIJIa, 4YHUCIA. | CHHYCa, KOCUHYCA, TAHT€HCAa U KOTaHI'€Hca. 3HAKU CHHYCa, KOCHHYCA, TAHI'€HCa U 4
PajgnanHas u rpaaycHas Mepa | KOTaHIeHCa [0 YEeTBEPTSIM. 3aBUCHMOCTh MEX/Yy CHHYCOM, KOCHHYCOM, TAHT'€HCOM H
yria KOTAHI€HCOM OJJTHOTO M TOT'0 € yria
Tema 4.2 Ocuosurie | Coznepkanue yueOHOro MaTepHuaia
TPUTOHOMETPUUECKHE Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YTJIOB Ol U
TOXK/IECTBA. - 0. DopMyIbI IPUBEACHUS 4
®opMyIibl IPUBEICHUS OK-01, OK-02,
Tema 4.3 Coneprkanre yaeOHOTO MaTepuana OK-03, OK-04,
Cunyc, KOCUHYC, TAHT'€HC Cymma u pasHocTh cHMHYycOoB. CymMma M Pa3sHOCTb KOCHMHYCOB. CHMHYC M KOCHHYC OK-05, OK-06,
CYMMBI U Pa3HOCTH JBYX YIJIOB | nBoiHOro yriaa. ®opmynbl monoBUHHOTO yria. [IpeoOpazoBaHusi CyMMBbI OK-07
CuHyCc M KOCHHYC JBOMHOIO | TPUTOHOMETPHYECKHX (YHKIHMHA B TPOHM3BEJCHHEC H MPOU3BEACHUS B CYyMMY. 8
yrina. @®opMyInbl TIOJIOBUHHOTO | BelpakeHHE TPUTOHOMETPUYECKHX (DYHKIMI uepe3 TaHICHC MOJOBHHHOTO lIK 1.3
yria aprymenrta. [IpeoOpa3oBaHus MPOCTEUIINX TPUTOHOMETPUUECKUX BhIPaKEHUI
Tema 4.4 Coneprkanne ydeOHOTO MaTepuasa
@YyHKIMY, UX CBOMCTBA. Ob6unacTh onpeseNieHnss U MHOXKECTBO 3HaueHUN (pyHKuui. YETHOCTH, HEYETHOCTD,
CrniocoObI 3a1anust pyHKIHIA nepuoANYHOCTh QyHKIUH. CriocoOb! 3a1aHns QyHKIUN 2
Tema 4.5 Copepxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue QyHkumu, | O6nacth ompe/ielICHUs] 1 MHOXKECTBO 3HAYCHUM TPUTOHOMETPHUYECKUX (PYHKITUH.
WX CBOMCTBA U Tpaduku YETHOCTH, HEYETHOCTD, IEPUOIUYHOCTh TPUTOHOMETpUUeCKUX (yHKIui. 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

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE CO/IePKaAHME (COePKAHUE PUKJIIATHOTO
MOJLYJIs1)

Hcnonp30BaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKIMNA B HpoQecCHOHATbHBIX
3aja4ax

IIpakTnyeckoe 3aHsiTHE

Tema 4.8
OOpaTHbIe TPUTOHOMETPUIECKUE

byHKIMN

Copepxanue yueOHOro MaTepuaa

OOpatHbie TpuronomeTpruyeckue pyHkuuu. Mx coiicta u rpaguxu

Tema 4.9 Tpuronomerpuueckue
ypaBHEHHsI U HEPABEHCTBA

Cogepxanue yueOHOro MaTepuaa

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

TPUTOHOMETPUYECKUX YpaBHEHUI OCHOBHBIX THIIOB: IPOCTEHINE
TPUTOHOMETPUYECKUE YPaBHEHUS, CBOASINMECS K KBaAPAaTHBIM, pELIAEMbIe
Pa3I0KEHUEM HAa MHOXKUTEIIHU, OAHOPOIHBIE.
IIpocreiimre TPUrOHOMETPUYECKHE HEPABEHCTBA

Tema 4.10 Copepxanne yueOHOro MaTepuana

CucreMbl TPUTOHOMETPHYECKUX | CHCTEMBI IPOCTEHIIIMX TPUTOHOMETPHUYECKAX YPABHEHHUI

YpaBHEHUU

Tema 4.11 Copneprxanue yueOHOro Matepuaia

Peurenne 3ajaq ocHOBHI | [IpeoOpasoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. Pemenne

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHUM M HEPABEHCTB B TOM YKCIIE C HMCIOIb30BAaHUEM

Tpuronomerpuueckue GyHKIUU

CBOWCTB (pyHKIUI.

IIpakTH4yeckoe 3aHATHE

Pasznea 5. KomiuiekcHbie yncia

Tema 5.1 Coneprkanne yaeOHOTO MaTepuasa

KommekcHbie uncna [Tonsitue komrmiekcHOro yucia. ConpspkeHHblE KOMITJIEKCHBIE YHCIa, MOIYJIb U
apryMeHT KOMIUIEKCHoro uyucia. Popma 3amucH  KOMIUIEKCHOTO — YHCIIA
(reomeTpuueckasi, TPUTOHOMETpHUYECKasl, anreOpanyeckas). Apudmerndeckue
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

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

nuddepeHmpoBanms Beruucnenne  npenenoB  mocienoBarenbHocTed.  Ilpemen  ¢yHkuMm - Ha 2
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [lpupamenue aprymenra. [lpupamienne
¢bynkuuu. 3ajaud, NOPUBOJAIIME K TOHATHIO Mpou3BOAHOW. OmnpeneneHue
IIPOU3BOJHON. AJITOPUTM OTBICKaHUS IPOU3BOAHOMN

Tema 6.2 Copneprkanue yueOHOro MaTepuaia

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

IIPOU3BEACHUS, YACTHOTO

Tema 6.3 Copneprkanue yueOHOro MaTepuaia

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

TpUTrOHOMETpHUEeCKUX (QyHKUU. | [Ipor3BoIHAS CIOXKHON QYHKIIUU

[IpousBoaHas CJIOKHOM 6

byHKIIMN

Tewma 6.4 Coneprkanne ydeOHOTO MaTepuana

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

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

Tema 6.5 Coneprkanrie yaeOHOTO MaTepuana

'eomeTpuueckuii u Gusndeckuil | ['eOMETPUYECKUIT CMBICT MPOW3BOAHON (DYHKIMH — yIJIOBOM KOd(UIMEHT

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

Tema 6.6 Cogepxanre yueOHOro MaTepuaa

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

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

poeCCHOHATBHBIX 3a/1a4axX 2

Tema 6.7

Coneprxanue yueOHOTO MaTepraia

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
1IK 1.3




MOHOTOHHOCTb ¢bynkuuu. | Bo3pacranue u yObiBaHME (QYHKLUH, COOTBETCTBHE BO3pacTaHUsl U YOBIBaHUS
Touku 3xcTpEeMyMa ¢yHkuuu 3HaKy mnpou3BOAHOM. IloHSATHE TPOM3BOAHON BBICIIETO TMOPSIKA,
COOTBETCTBUE 3HAKA BTOPOW IMPOM3BOJHOMN BBITYKJIOCTU (BOIHYTOCTH) (DYHKLMHU Ha 4
oTpe3ke. 3aJaud Ha MaKCUMyM W MUHUMYM. [lOHsATHE acHMMIITOTHI, CIIOCOOBI MX
olnpesieNeHusl. AJNTOpPUTM MCCIENOBaHUS (YHKLUU 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. 4
Tema 6.9 Haubonemee wu | Conepxanue yueOHOro Marepuaia
HauMeHblee 3HaueHus yHKuuKM | HaxoxaeHne HauOOJBIIET0 M HAUMEHBINEro 3HaueHWH (YHKIHH, MOCTpOCHHE
rpadMKOB MHOTOWICHOB C UCIIOJIH30BAHUEM allllapaTa MaTeMAaTHIECKOTO aHAIHN3a 2
Tema 6.10 IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE CO/IepP KaHue (COoIepKAHUE MPUKJIATHOTO
Haxoxnenue ONTUMAJILHOTO | MOAYJIS)
pe3ynbTara c nomoieio | HauMensiee u Hanbosiplee 3HaueHue QyHKIUU 6
HpOI/I3BOI[HOI71 B MPAKTUYCCKUX HpaKTuquKoe 3aHATHE
3ajadax
Tema 6.11 Coneprkanre yaeOHOTO MaTepuana
Penrtenne 3amau. llpowsBomnas | dopmyinsl u npasuia quddepenunposanus. Mcciaenopanne GyHKINH ¢ HOMOLIBIO
¢byHKIIMH, ee TPUMEHEHNE npousBogHoN. Hanbonbiee 1 HanMeHblee 3HaueHus: QyHKIUU 2
IIpakTHyeckoe 3ansiTne
Pa3znen 7. MHOTOrpaHHMKHM ¥ TeJia BpallleHUsI 26
Tema 7.1 Coneprkanne yaeOHOTO MaTepuasa OK-01, OK-02,
Bepiunei, pedpa, rpanu | [Tonsitue MHororpaHHuka. Ero smemeHThl: BepuinHbl, peOpa, rpaHu. Juaronans. OK-03, OK-04,
MHOTOI'paHHHUKA Ceuenue. BolnyKkiible M HEBBITYKJIBIE MHOTOI'PaHHUKH OK-05, OK-06,
Ilpusma, ee cocraBusromue, | [Toustue npusMsl. Ee ocHoBaHWs W OOKOBBIE IpaHu. Beicota mpusmel. [IpsMas u 2 OK-07
ceuenue. [Ipsmas u mpaBuibHAs | HakiIOHHAsS mpusMma. [IpaBuibHas npusMa. Ee ceueHne 11K 1.3
MIPU3MBI :
Tema 7.2 Copneprxanue yueOHOro MaTepHraia




[Tapannenenunen, kyo. Ceuenue
Ky0Oa, mapajuieNenumneia

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

Tema 7.3

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

nupamuja. bokoBas u mosiHas

Coneprkanue yueOHOro MaTepuana

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

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

IIpakTuyeckoe 3ansiTue
Tema 7.5 Coneprkanne ydeOHOTO MaTepuana 2 ceM
Hwmnap, ero  cocrapisromue. | [unuuap u ero anemeHTsl. CedeHue MUIMHAPa (MapaieIbHOe OCHOBAHHIO U OCH).
Ceuenue nunuHapa Pa3Beprtka nunmnapa
Tema 7.6 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COiePKaHUeE (COaep/KaHNe IPUKJIATHOTO
Konyc, ero COCTABJIAIOIIHE. | MOXYJIsI)
Ceuenue KoHyca. Konyc u ero anemenTsl. CeueHne KoHyca (mapajiieibHoe OCHOBAHHUIO U MTPOXOsIIee
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.

OtHomenue 06beMoB 1Mo00HBIX | O0beM npu3Mbl U nuMHApPa. OTHOIIEHHE 00bEMOB MOA00HBIX Tel. ['eomeTpruueckuit 2
Ten CMBICT OIIpe/IeUTeNs 3-Iro mopsaIKa
O6beMbl u TJIOILAIN
MOBEPXHOCTEH Tell
Tema 7.9 Coneprkanue yueOHOro MaTepuana
KoMOnHanun MHOrorpaHHukoB | O0beMbl IHpamMuibl ¥ KoHyca. OObem mmapa. Ilmomamd MOBEPXHOCTEH Tel
U TeJ BPAILCHU KoM0OuHammu reoMeTpuueckux Tein 4
IIpakTHyeckoe 3ansiTue
Tema 7.10 Coneprkanne yueOHOTo MaTepuana
I'eomerpuyeckne  komOMHauMM | Mcronp3oBaHne KOMOWHAIMH MHOTOTPaHHHKOB M TeJ BpAIICHUS B IPaKTHKO-
Ha IPaKTHKE OPUEHTUPOBAHHBIX 33/1a4ax
IIpakTHyeckoe 3aHsITHE 4
Tema 7.11 Coneprkanre yaeOHOTo MaTepuana
Pemmenune 3a1a4. | OOBEMBI U IJIOLIAAHN TOBEPXHOCTH MHOTOTPAaHHUKOB U TEJI BPALLICHUS
MHOFOFpaHHI/IKI/I 144 TClla HpaKTuquKoe 3aHATHE 2
BpalleHus
Pa3nen 8. [lepBoodpa3Has GyHKIUH, ee MPUMEHEHHE 14 OK-01, OK-02,
Tema 8.1 Copneprxanue yueOHOro MaTepHuaia OK-03, OK-04,
[TepBooOpazHas (GyHkMHE. | Bagaya 0 BOCCTAHOBJEHHHM 3aKOHA JIBMOKEHHUS 10 M3BECTHOM CKOpOCTH. [loHsATHE OK-05, OK-06,
[IpaBuna HaXOXJCHHS | uHTerpupoBanusa. O3HAKOMJIEHHE C TOHSATHEM HHTErpaia M mepBooOpa3HOM i OK-07
EPBOOOPA3HBIX ¢ynkunu y=f(x). Pemenue 3amau Ha cBsI3b NMepBOOOpa3sHONM M €€ MPOU3BOIHOM, IIK1.3
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 HetotoHa — JIeliOHuIa | muiolaan  KPUBOJIMHEHHOW — Tpameiud, O MepeMelieHHH Toukd. [loHsTHEe
omnpenenéHHoro uHTerpaia. ['eomerpuueckuii 1 GU3MUECKUI CMBICT ONIPEACICHHOTO 4

unterpana. ®opmyna Hetotona— JleitOnuma

Tema 8.3

Cogepxanre yueOHOro MaTepuaa




Heonpenenennnlit U
OTpe/IeTICHHBIN HHTETPaIbI

ITousrue HEOMMPECACIICHHOI'O HHTECIpaia

Tema 8.4

Copepxanue yueOHOro MaTepuasa

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

JleliOHua.

Pemienue 3a1a4 Ha MpUMEHEHNE UHTETPAJIA ISl BRIYMCICHUST (PU3UYECKUX BEITMYMH

U TUIOImaei 2

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

4

IIpakTH4yeckoe 3andaTHE

Tema 9.5

Coneprxanue yueOHOTO MaTepHana




Crenenu u kopHu. CreneHHas

Onpenenenne creneHHoW (yHKIUU. Mcrmonp30BaHHE €€ CBOWCTB TPH PEHICHUH

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

CBOICTBa

Tema 11.4

Copepxanre yaeOHOTo MaTepuaa




Pemenue JorapupMUUECKUX
YpPaBHEHUI U HEPABEHCTB

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




CoObITHE, BEpOSTHOCTH COOBITHS.
Crnoxenue "

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBbI COOBITH.
VYciioBHasE BEPOSITHOCTb. 3aBUCHMbBIE M HE3aBUCHUMBIE COOBITHS. Teopembl o

YMHOKEHUE BEPOATHOCTEN BEPOSATHOCTH IIPOU3BEIEHUS COOBITHH. 2
Tema 13.3 IIpodeccnoHanbHO-0OPHMEHTHPOBAHHOE COAepPKaHue (ColepKaHNe NPUKJIAHOTO
BepostHocTh B | MOAYJISA)
npodeccHoHaANBHBIX 331a9ax OtHOCHUTENbHAsT YacTOTa COOBITHS, CBOMCTBO ee ycToWunBocTU. CTaTUCTHUECKOE
olpeieneHue BeposaTHOCTH. OLeHKa BEpOSITHOCTH COOBITHS
IIpakTH4yeckoe 3aHsITHE 2
Tema 13.4 Copneprkanue yueOHOro MaTepuaia
JlvckpeTHas cirydaiiHas Bunpl cinyuaiinpix BenuuuH. OrnpeneneHue IUCKPETHOW CIIy4alHON BEJIWYUHBI. 2
BEJIMYMHA, 3aKOH €€ 3aKOH pacHpenercHus JUCKPETHOM CioydailHOM BenuuuHbl. Ee 4nciaoBble
pacrpeesneHusl. XapaKTEPUCTUKH.
3anaun MareMaTtu4eckon | Bapuanuonusiii  psig.  [loauron wactor u  rucrorpamma.  CTaTHCTHYECKUE
CTaTUCTUKH XapaKTEPUCTHKU psijia HAOJII0JaeMbIX JTaHHBIX
Tema 13.5 IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE CO/IepP KaHue (CoepKaHUe PUKJIIATHOTO
CocraBnenue TalJIuI U | MOYyJIs1)
yarpamMm Ha IIPaKkTUKE [TepBuunas 06paboTKa CTATUCTHUECKUX JaHHBIX. [ paduueckoe uxX mpeacTaBieHHeE.
HaxosxneHne cpelHuX XapakTepUCTUK, HAOII01aeMbIX JJAHHBIX
IpakTHYecKoe 3aHATHE 2
Pa3nen 14. YpaBHeHus U HepaBEeHCTBA 26 OK-01, OK-02,
Tema 14.1 Copneprxanune yueOHOro MaTepHaia OK-03, OK-04,
PaBHOCHIIBHOCTL ypaBHEHHH W | PaBHOCHJIBHOCTh ypaBHeHWH u HepaBeHcTB. Ompenenenus. OCHOBHBIE TEOPEMBI OK-05, OK-06,
HepaBeHCTB.  OOLIME  METOMBI | paBHOCHIIBHBIX IIEPEX0/IaX B YPABHEHHSX U HepaBeHCTBax. OOLINe METOIbI PELICHHUSI OK-07
peIICHHS YpaBHEHUI: NEpexo] OT paBeHCTBA (PYHKIHMM K paBEHCTBY AapryMEHTOB JUIs 4 TIK 1.3
MOHOTOHHBIX (DYHKIIHI, METO/ pa3ioKeHUsI Ha MHOKUTENN, METO]I BBEICHUSI HOBOM
NepeMEeHHO, (PYHKIIMOHAIBHO-TpadUUeCKuil METOJT
Tema 14.2 Coneprkanne yaeOHOTO MaTepuasa
I'papuuecknii mMeron pemenus | OOuIMe METOBI PEIICHHS HEPABEHCTB: MEPEXO/1 OT CPABHEHUSI 3HAYCHU M (YHKIMH K
YpaBHEHUI, HEPABEHCTB CPaBHEHMIO 3HAYEHUI apryMEHTOB JIJI1 MOHOTOHHBIX (DYHKIIMI, METOJl HHTEPBAJIOB,
byHkuMoHaNBHO-Tpaduueckuit MeTo. ['paduueckuit MeTo1 perieHus: ypaBHEHUH U 4

HEPaBEHCTB

Cogepxanre yueOHOTo MaTepuaa




Tema 143 VYpaBHeHUs W

Onpenenenrie Moayid. Packpeitue wmonynss 1o omnpeneneHuto. [Ipocreitmme

HEPABEHCTBA C MOJyJIEM YPaBHEHHUs M HEPABEHCTBA ¢ MoayJseM. [IpumMeHeHre paBHOCWIBHBIX I1EPEXOA0B B 4
OIPEAEIICHHBIX TUIIAX YPABHEHUM U HEPABEHCTB C MOYJIEM
Tema 144  VYpasuenuss u | Conepxanue ydeOHOro marepuaa
HEPaBEHCTBA C IapaMeTpamu 3HaKOMCTBO ¢ napameTpoM. [Ipocreiiiine ypaBHeHs U HEpaBEHCTBA C HapaMETPOM 6
Tema 14.5 IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE COAepkaHue (ColepKaHNe NPUKJIAHOTO
CocraBnenue u peleHue | MOaYyJIs)
npodeccHOHANbHBIX  3a/ad ¢ | PemieHne TeKCTOBBIX 3a7a4 NPOo(ecCHOHATBHOTO COACPIKAHUSI
MIOMOILBIO YpaBHEHUH IIpakTuyeckue 3aHATHS 4
Tema 14.6 Copneprxanue yueOHOro MaTepHuaia
Pemenue 3amay. Ypasnenus u | OOmme METObl PEICHHs] YpaBHCHUN. YpaBHEHHS M HEPABCHCTBA C MOJIYJIEM U C
HEpaBeHCTBa napameTpamu
IIpakTHyeckoe 3ansitue 4
NuauBuayajibHbIi NPOEKT -
Koncyabrauus 2
IIpomeskyTouHas aTrecrauus
apyras popma koHTpos (1 cemectp)
sK3aMeH (2 ceMecTp) 6
Bcero: 286




3.3.

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

3.1. Jlns peaau3zanuM TporpaMMmbl 001Ie00pa30BaTeJbHOH Y4eOHOH JIHCHUIIHHBI
NpeIyCMOTPEHbBI CileAyIoIHe ClieluaJbHble MOMeIleH s :

KaOuneTr MaTemMaTWKu, OCHAIICHHBIH OOOpPYJOBAaHHEM M TEXHUYECKUMHU CPEICTBAMU
oOyueHusI:
Paboune mecta npenoaaBarens U 00y4arOUIMXCs: JOCKA MeoBast — 1 IMIT., CTOJI y4eHUYECKUi

— 15 wr., cryn yuenndeckuit — 30 mr., croa — 1 wr., ctyn — 1 mr.

TexHuueckue cpencrtaa o0OydeHus: MEPCOHAJIBbHBIN KOMIIBIOTED B coope;
MHOTO(YHKIIMOHAJIbHOE YCTPONCTBO; KOMIUIEKT MPOEKIMOHHBIM MYJIbTUMEIUNWHBII B COCTaBe
(mpoekTop, 3KpaH).

3.2. AudopmanmoHHoe odecnevyeHue peau3aiuu MporpaMmbl
HNudpopmannonHoe odecrieyeHne peaju3anuu NporpaMmbl

baBpun, W. 1. Maremaruka A TEXHHYECKUX KOJUIEIKEH U TEXHHUKYMOB : YYEOHUK U MPAKTHKYM
st cpeqHero npodeccroHanbHOTO OOpaszoBanus / WM. U. baBpun. — 2-¢ w3m., ucmp. W JOIM. —
MockBa : MzparensctBo HOpaiit, 2023. — 397 c. — (IIpodeccuonanbnoe o06pa3oBaHue). —
ISBN 978-5-534-08026-1. — Tekct : anexTponHbiii // O6pazoBarenpHas iardgopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/512900.

MaremaTrka: ainredpa M Hayajlla MaTEeMaTHYeCKOrO aHaluM3a, TeoMeTpus. AnreOpa W Hadaia
MaTemaruueckoro ananm3a 10-11kn [Tekct]: yueOnuk: Ga3oBblif u yrioyOneHHsiii ypoBuu / IIILA.
Anumos, F0.M. Konsirua, M.B. TkadeBa u np.- 12-e uzn, crep.- M.: [IpocBemenue, 2024.- 463c.
Matematuka: anreOpa W Hadaja MaTeMaTHMYecKoro asanu3a, reomerpus. ['eomerpus 10-11xn
[Tekcr]: yueOHmk: Oa3oBblii W yrayOnmeHHsii ypoBHu / JI.C. Artanacsn, B.®. Byry3os, C.b.
Kanomues u ap.- 11-e uzn, crep.- M.: [Ipocsemenue, 2023.- 287c.

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

H. B. boromornog, II. U. Camoiinenko. — 5-e¢ u3n., mepepad. u gom. — Mocksa : M3naTenscTBo
[Opaiit, 2023. — 401 c. — (IIpodeccuonanpHoe obpazosanme). — ISBN 978-5-534-07878-7. —
Texct: onexTpoHHblid  //  OOpa3zoBatenbHast mnatrgopma  HOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/511565 .



https://urait.ru/bcode/512900

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.

Oobwas/npogeccnonaibHast Paznen/Tema Tun OLICHOYHBIX
KOMIIETEHIIHS MEepONnpUsiTUs
OK 01. Beibupars crocoObl P1,Temall, 1.2, 1.311-0/c,1.4,15,1.6 TectupoBanue
peneHust 3amau | P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5 I1-o0/c, 2.6 YcTHBIN onpoc
npoQecCHOHaIBHOM P 3, Tems1 3.1, 3.2, 3.3 II-o/c, 3.4 WNuauBuyanbHas
JIEeSITEIILHOCTHA P 4, Temn 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7| camocTosITeIbHAS
MIPUMEHUTEIHLHO I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora
K pa3JIUYHbIM KOHTEKCTaM P 5, Temsr 5.1, 5.2 [IpencraBnenue

P 6, Temr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 pe3yabTaToOB

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MIPAKTHYECKHUX PadbOT

P7, Teme 7.1,7.2,7.3,7.4,7.5, 7.6, 7.7 II-{ Bemonaenue
o/c,7.8, 7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, »K3aMEHAMOHHBIX
7.14,7.15,7.16, 7.17 3aJaHui

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

P9, Temr 9.1,9.2,9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 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, Tems 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6

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

OK 02. Hcnons3oBare | P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5, 1.6 TectupoBanue

COBPEMECHHEIC cpencrea | P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o0/c, 2.6 VeTHBI 0npoc
ITOMCKA, aHaan3a u | P3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 WuauBuyanbHas
untepnperanuu uapopmaruu | P 4, Temsl 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 | camocrosTe/bHAS
u uHpopmarmonusie | I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora
TEXHOJIOTUH JIJIs BBIOJHCHUsL | P 5, Temsl 5.1, 5.2 IIpencrasnenue
3a7a4 npodeccuonansHoii | P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pesynpTaTon
EeSITEIIbHOCTH, IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTUYECKHUX paboT
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, Beimonnenune
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, AK3aMEHAIMOHHBIX
7.12,7.13,7.14,7.15, 7.16, 7.17 3a/1aHui

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

P9, Temrr 9.1, 9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5IT-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4,145
IT-o/c, 14.6




COOHUAJIBHOTO W KYJIBTYPHOIO|

KOHTCKCTa

OK 03. ITnanupoBats u P1,Temall, 1.2,1.31I-0/c,1.4,15, | TectupoBanue
peann3oBbIBaTh coocTBeHHOE | 1.6 YCTHBIN ompoc
npodeccCuoHanbHOE U P2, Temsr 2.1,2.2,2.3, 2.4, 2.51I1-0/c, | nauBumyansHas
JUYHOCTHOE Pa3BHUTHE, 2.6 camocTosITeNIbHasE padoTa
PeIPUHAMATETBCKYIO P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 [Tpencrabnenue
JeSATEeILHOCTD B P 4, Temn1 4.1, 4.2, 4.3, 4.4, 45, 4.6, | pe3ynbTatoB
npodeccnoHaabHOM chepe, 4.711-0/c, 4.8,4.9,4.10, 4.11 MPAaKTUYECKUX PadoT
HCIIOJIL30BATh 3HAHHUS 110 P5, Temnr 5.1, 5.2 BrinonHenue
MPABOBOM M (PMHAHCOBOI P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | sx3aMeHAIIMOHHBIX
IPaMOTHOCTH B PA3JIMYHBIX 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 3aaHuN
JKU3HEHHBIX CUTYaILHIX P7, Temo1 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, Temsr 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
P12, 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
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5I1-o/c, 14.6
OK 04. Opdextusno | P 1, Tema 1.1,1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanue
B3aMMOJIEIICTBOBATH u |16 YcTHbI# onpoc
paborate B komiektuBe u | P2, Tems 2.1,2.2,2.3,2.4,2.511-0/c, | UuauBuayasibHast
KOMaH e 2.6 camocCTosITeNIbHasE padoTa
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 [IpencrabneHue
P 4, Temn1 4.1, 4.2, 4.3, 4.4, 45, 4.6, | pe3ynbTatoB
4.7 11-0/c, 4.8, 4.9, 4.10, 4.11 MPAKTUYECKHUX paboT
P5, Temsr 5.1, 5.2 Brmonuenue
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | sk3aMeHAIIMOHHBIX
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 3aaHuil BeImonHenue
P7, Temer 7.1,7.2,7.3,7.4,7.5,7.6, | sk3aMEeHAIIMOHHBIX
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, | 3amanuii
7.12,7.13,7.14, 7.15, 7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3,9.4,95
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P 11, Temsr 11.1, 11.2, 11.3 IT-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,
13.5IT-o/c, 13.6
P 14, Temn 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6
OK 05. OcymiectBisate yctHyto| P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TectupoBanue
U TUCBMEHHYI0O KOMMYyHHUKarmio| 1.6 YcTHBIN ompoc
Ha rocymapctBeHHoM  si3bike P 2, Temnl 2.1, 2.2, 2.3, 2.4, 2.511-0/c, | UnauBuayanbHas
Poccuiickoit ~ ®enmeparuu ¢ 2.6 CaMOCTOSITENIbHAS
YIeTOM ocobernocteii P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 pabota




P4, Temp1 4.1,4.2,43, 4.4, 4.5, 4.6, | [IpencraBneHue

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

P5, Temsr 5.1, 5.2 MPAKTUIECKHUX PaboT

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

1.6 JK3aMEHAIIMOHHBIX

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

2.6

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

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

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

P5, Temrsr 5.1, 5.2

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

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

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

7.7 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, 9.3,9.4,9.5

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. IIposiBath P1,Temall, 1.2, 1.3 11-0/c,1.4,15, | TectupoBanue
IPaKIaHCKO-TTATPUOTHYECKYIO | 1.6 YeTHBIN onpoc
MO3UIINIO, ICMOHCTPUPOBATh P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | NumuBuayanbHas
OCO3HAHHOE MOBEACHUE Ha 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 CaMOCTOSATeNbHAas
OCHOBC TPAJTUIIMOHHBIX P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6, | pabora
POCCHICKHUX TyXOBHO- 7.7 11-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | IlpencraBneHue
HPaBCTBEHHBIX LICHHOCTEH, B 7.12,7.13,7.14, 7.15, 7.16, 7.17 pe3ybTaToB
TOM HHCIIC C yICTOM P 8, Tems1 8.1, 8.2,8.3,8.4,8.5,8.6 | mpakruyeckux pador
rapMOHHU3alNH P 14, Temur 14.1, 14.2, 14.3, 14.4, | BemosHeHUE
MEXHAIINOHAJIPHBIX 1 .| 145T1I-0/c, 14.6 9K3aMEHaIIMOHHBIX
MEKPETUTHO3HBIX OTHOIIICHHIA, SS—

IPUMEHSTH CTaH/IapThI
AHTUKOPPYINLUOHHOIO
MOBE/ICHUS




OK 07. CopeiicTBOBaTH
COXPaHEHHUIO OKpYKarouei
Cpelbl, pecypcocOepeKeHHIO,
MIPUMEHATH 3HAHUS 00
W3MEHEHUU KIIMMaTa,
IIPUHLIUIIBI OEPEKIUBOTO
MPOMU3BOCTBA, 2P (HEKTUBHO
JICUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUIX

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 I1-0/c, 3.4

P 4, Temr1 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, 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 6Temsr 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, 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-o/c, 13.6 IT-o/c, 14.6

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

[TK. 1.3. OcymiecTBasTh
MOATOTOBKY, O(hOpMIICHUE U
MIPOBEPKY 3aKyMOYHOU
JOKYMEHTAIH, B TOM YHUCIIE C
HCIIO0JIb30BaHUEM
3JIEKTPOHHOTO
JIOKYMEHTO000pOoTa 1
CKBO3HBIX HU(DPOBBIX
TEXHOJIOTUI

P3,Temnr 3.1-3.4,
P4, Tems1 4.1-4.11
P6, Temnr 6.1-6.11,
P.7,Temsr 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

YcTHbIi onpoc
NunuBunyanpHas
camocTosITeNIbHasE padoTa
[IpencraBnenue
pe3yIbTaTOB
MPAaKTUYECKUX PadoT
Brimonnenue
9K3aMCHAIMOHHBIX
3aJaHnN




MHUHUCTEPCTBO HAYKH U BLICIHIEI'O OBPA3BOBAHMUSI
POCCUNCKOW ®EJEPALIUA

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

CPEJHENNPO®ECCHUOHAJBHBIN KOJLIEK

®OH/I OHEHOYHBIX CPEJACTB
JUISl IPOBENCHUS TEKYILEr0 KOHTPOJISL M IPOMEKYTOUHOM aTTecTaluu
o0pazoBaTenbHON MPOrpaMMBbl

1o 001eo0pa3oBaTe/ibHON y4eOHOU JUucuMIIMHe «MaremaTruka
s cnennaabHocT 38.02.08 Toprosoe nesio
¢dbopma mpoBeieHHsT OIIECHOYHOM MPOIIeTyphI

IK3aMCH

r. Uepkecck, 2025 r



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

«MatemaTukay.

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

Il. Pe3y.111>TaT1>1 OCBOCHUA NUCIHHUIIJIMHDBI, nojaJaekaien IPOBEPKE

O01mme KOMIIETEHIIHU

IInanupyemsie pe3yabTaThbl 00y4eHHs

Oo01mue

I[I/ICIII/IHIII/IHaprIe

IToxa3zarenn
OLICHKH

OK 01.
CII0COOBI
3a1a4
po(heCcCHOHATIBLHOM
eI TeIbHOCTH
[IPUMEHUTEIBHO
[Pa3TUIHBIM
KOHTEKCTaM;

Bribuparty
peuieHus|

K]

- TOTOBHOCTH TPy,
OCO3HAHHE LEHHOCTH
MacTepcTBa, TpyAoIo0ue;

- TOTOBHOCTh K AaKTHBHOM
TSI TeITHHOCTH
TEXHOJIOTUYECKOI u
COLIMAJIBHOM  HaNpaBJIEHHOCTH,
CHOCOOHOCTh ~ MHHIIMHUPOBATH,
TUTAHUPOBATH u
CaMOCTOSITENILHO BBIMOJIHATH
TaKyIo JCSITeIbHOCTD;

- HIHTEPEC K Pa3InuHbIM chepam
poeCCHOHATTLHON
NEeSITeIbHOCTH,

Osnanenue
yueOHBIMU
JNEUCTBUSIMU:
a) 0a3oBble
NEUCTBHUA:
-CaMOCTOSITETbHO
dbopmynHrpoBaTh "
aKTyaJqu3upoBaTh  mpobiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMUBATh CYIIECTBEHHBIH
NMpU3HAK WJIH OCHOBAHUS JUIS
CpaBHEHHUS, KiIaccU(UKAIUU U
0000I11IeHH;

K

YHUBEPCAIbHBIMHU
[IO3HABATEJILHBIMU

JOTHUYCCKUC

- OIIpENENATh e
NEeSITeIbHOCTH, 3a7aBaTh
napaMeTpsl M KPUTEPUH UX
JOCTHKEHUS;

- BBIABJIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTh KOPpPEKTHUBBI B
JESITENbHOCTD, OLICHUBATb
COOTBETCTBHUE pe3yIbTaToB

-BJIaJIETh METOJIaMH
JI0Ka3aTeJbCTB,
aNITOPUTMAMHU
3aj1ad;
(dbopmynrpoBaTh
OINpPEJeNICHNs, AaKCUOMBI U
TEOpPEMBI, MPUMEHATh WX,
IPOBOAUTH  JOKa3aTelbHbIE
paccyxIeHus B xoze
pelLeHus 3a1a4;

- YMETh OIIepUpOBAaTh
HOHATUSIMU: CTENEHb YHCIa,
jnorapudM UHCIA;, YMEHHE
BBINIOJIHATh BBIYKCIICHUE
3HaYeHUH 1 npeoOpa3zoBaHUs
BBIpQ)XEHUI CO CTENEHIMHU U
Jorapupmamu,
npeoOpa3zoBaHus IPOOHO-
panMoOHABFHBIX BBIPAKCHUH;
- YMETh OIepupoBaTh
MOHATUSIMH: PallOHAJIHHEIE,
UppaLUOHAIIbHBIE,
MoKa3aTebHbIE, CTECTICHHBIE,
JorapuMuUecKue,
TPUTOHOMETPHUYECKUE
yYpaBHEHHs] U HEPaBEHCTBa,
UX CHCTEMBI;

peLeHus
YMEHHE

- YMETh OIIEpUPOBATH
IMOHSTHSIMU: byHKLHS,
HETpepbIBHAS byHKIWMS,
MIPOU3BOAHA,
nepBooOpasHasi,
ONpEAEIICHHbI  WHTErpa;
YMEThb HaXOJIUTh
IMPOU3BOJHEIC

AJIEMEHTAPHBIX byHKIHIHA,
UCTIONbB3Ys CIPaBOYHBIE

MaTCpHralibl; MCCJICAOBATH B

TectupoBanue
[IpakTruecku
€ 3aJlaHus
3amanus s
BXOJJHOTO
KOHTPOJIS
(obs3arenbpHas
4acTh,
JIOTIOJTHUTEITh
Hasl 4acTh)
3amanus s
TIPOBEICHUS
TEKYIIIETO
KOHTPOJIS
(TeopeTnueck
Ue BOMPOCHI —
YCTHBIN
or1poc,
MIPOBEPOYHBIC
paboThI)
3agaHus Ui
pyOexHOoro
KOHTPOJIS
DK3aMeHaIuo
HHBIC 33/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
JKU3HEIEATEIBHOCTH;

- 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 HAUMEHbILINE
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: MHO>KECTBO,
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 KOMOMHATOPHbBIE
GakTbl ¥ pacCyXKICHUS IS
pellieHus 3aaay;

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

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

IENCTBUTEIILHBIX YHCEIL,
yMEHUe HCIOJIb30BATh
MIPU3HAKH IIETTUMOCTH,
HauMEHBIITHH oO1uit

JeNuTeNb W HauMeHbIlee
olmiee KpaTHOE, aJTOPUTM
EBximpa 1npu  penieHuu
3azad; 3HAKOMCTBO c
pasIUYHBIMU

MO3UIMOHHBIMU  CUCTEMaMU
CUHCIICHUS;

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

CTCIICHL C PpallMOHAJIbHBIM




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

TaHTCHC IPOM3BOJIBHOTO
qyCIa;

- yMeThb  OIEpPHPOBATH
HOHATHUAMU: TOXIACCTBO,
TOXKIECTBEHHOE
npeoOpa3zoBaHue,

ypaBHEHHE,  HEPaBEHCTBO,

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

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

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

-YMETh CBOOOTHO
OTEpPHPOBATH  TIOHSATHIMHU:
rpaduk QyHKIMH, oOpaTHas

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

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

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
rpaMuecKuX  METOJOB M
AIIEKTPOHHBIX CPEJICTB;
rpapuIecKu HCCIIEN0BaTh
COBMECTHEIC HAOIIOICHUS C
ITOMOIIIBIO JrarpaMm
pacceMBaHWsl U JIMHEWHOU
perpeccuu;

- YMETh HAXOJIUTh
BEPOSITHOCTH  COOBITHI  C
HCIOJIb30BaHUEM

rpadu4ecKux METOJIOB;

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

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

pealibHbIX COOBITUI; YMEHUE
ONEpUPOBATH  TMOHATUSAMHU:
ciyJanHas BEJIMYMHA,
pacnpenesenme

BEPOSITHOCTEM,

MaTeMaTU4yeCcKoe 0XKHJIAHHE,
JUCHepcuss M CTaHAApTHOE

OTKJIOHEHHUE CIIy4aiiHOU
BEJIMYMHBI, GbyHKIMN
pacpeneneHus U IIOTHOCTH
PaBHOMEPHOTO,
[IOKAa3aTeIbHOIO u
HOPMAJIBHOIO
pacrpeneIIeHNN; yMEHHUE
HCII0/Ib30BATh CBOICTBa
U3YYECHHBIX 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  TTOHSITUAMU:
MIPSAMOYIOJIbHAs cucrema
KOOp/IMHAT, BEKTOP,
KOOpAHWHAThI TOYKH,
KOOPJMHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEICHNE
BEKTOpa Ha 4HCIIO,
pa3loXKeHHe BEKTopa Mo
6azmucy, CKaJsIpHOE

MIPOU3BE/ICHNE, BEKTOPHOE
IIPOU3BENICHUE, YIOJl MEXAY




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

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

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

3aj1a4H, UCCIe0BaTh
IIOCTPOEHHBIE ~ MOJEIH  C
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 3a1a4U
CpeACTBaMHU
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, aHAJTN3a U
UHTEPIIpETAIUH
nH)OpPMAITUH 1
UH(POPMAITMOHHBIC
TEXHOJIOTHH JIJIsS
BBITTOJTHEHHUS 3189
poheCCUOHANTBHOMN
JIESATEIIbHOCTH

B o6macTi IeHHOCTH HAYYHOTO

TIO3HAHUSL:

-c(hopMHUPOBAHHOCTh
MHPOBO33PEHHUSI,
COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO
pa3BUTUA HayKH u
00IIIECTBEHHO 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, CAMOCTOSITEIHHO
OCYIICCTBIIATh TIOMCK, aHaJM3,
CHCTEMaTHU3aIInIo "
MHTEPIIPETalii0  MUHPOpMaLu
pa3NUUYHBIX BHIOB U (GOpM

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

¢bynkuus, norapudmuyeckas
GbyHKIHS,

TPUTOHOMETPUYECKUE

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

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

- YMEThb
MOHATUSIMHU:
TOKIECTBEHHOE
npeoOpa3oBaHue,

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

OIIepUPOBATH
TOX]IECTBO,

NIPEICTaBIICHHUS; CUCTEMBI; yME€Th pellaTh
- co3JaBaThb  TEKCTbl  B|ypaBHEHHs, HEPABEHCTBA U
pa3Iu4HbIX (opMaTax C y4ETOM | CUCTEMBI c MTOMOIIIBIO
Ha3HaueHUs MHPOPMALUU U | pa3IUYHbIX IIPUEMOB;
LIEJIeBOM ayJIUTOpUH, BbIOWpasi| pemaTh YpaBHEHUS,
ONTUMAJIBHYIO dopMy | HEpaBEHCTBA U CHUCTEMBI C
MIPEJICTaBICHUS U | TapaMeTpoM; MPUMEHSTh
BU3YyaJIN3alluy; YPaBHEHHs, HEPABEHCTBA, UX
- OLIGHHWBATh JOCTOBEPHOCTb,| CUCTEMBI  JUISI  PELICHUS
JETUTUMHOCTh UH(GOpMAIUK, €€| MaTeMaTUYeCKUX 3aJad U
COOTBETCTBUE  IPABOBBIM  H|3aaay u3 pa3IMYHbIX
MOpaIbHO-ITHUECKUM HOpMaM; | obyiacTell HayKu U peanbHOU
- HCIOJIb30BaThb  CPEICTBA | KU3HU;

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




co0IIoIeHIEM TpeboBaHu
SPrOHOMHKH, TEXHHUKH
0e301acHOCTH, TUTHCHBI,

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

HaBbIKaMH

n 3alllUThI

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

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

MPEeIMETOB U U3 pealbHOI
KUZHU

OK 03. 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
HpPaBCTBEHHOTO CO3HaAHMA,
STUYECKOTO MOBEICHNUS,

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

- OCO3HaHHWE JIMYHOTO BKJIA/Ia B
MOCTPOCHUE YCTONUMBOTO
Oynymero;

- OTBETCTBEHHOE OTHOIIEHHE K
CBOMM pOJIUTEISIM U (WUJN)
JIPYTUM YJieHaM CEMbH,
CO3/IaHUIO CEeMBbH Ha OCHOBE
OCO3HAaHHOT'O TIPUHSATHUS
LIEHHOCTE! CEMEWHON JKHU3HU B
COOTBETCTBUU C TPAAUIHUSIMU
HapoaoB Poccuu;

OBnaneHre  yHHBEpPCATbHBIMU
PETYISITHBHBIMHU JICHCTBHSIMH:
a) caMOOpTaHU3AIIHS:

- CaMOCTOSTEIILHO
OCYIIECTBIIATH TTO3HABATEIHLHYIO
JeSITeTbHOCTb, BBISIBIIATH
poOJIEMBI, CTaBUTH u
dbopMynupoBaTh COOCTBEHHBIC
3aayd B 00pa3oBaTeNbHOU
NESTENIbHOCTH U KU3HEHHBIX
CUTYaIIHSIX;

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

- YMETh OIIepUPOBAThH
MOHATUSIMH: PallMOHAJIBHEIE,
uppalroHalbHbIE,
NoKa3aTebHbIE, CTEIICHHBIE,
JorapupmMuIecKue,
TPUTOHOMETPUYECKUE
YpaBHEHHUS U HEPaBEHCTBA,
UX CHCTEMBI;

- YMETh OTIepUpPOBaATH
MOHATUSIMH: MHOTOTPaHHHK,
CeYeHHEe  MHOTOTPaHHHKA,
KyO, napauieNienumneI,
npu3Ma, nupamua, Gpurypa 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,
MTUPaMUJIbI,
ITHH]IPA,

HPU3MBI,
KOHyCa, IIapa;
yYMEHUe n300paXkaTh
MHOT'OTPaHHHUKH u
IMMOBEPXHOCTU BpallCHUA, UX
CeUeHHUs OT  pPYyKH, C
IIOMOIIIBIO YCPTECIKHBIX
MHCTPYMEHTOB u
SJICKTPOHHBIX CpCACTB;
yMETh pacro3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
yMETh pacro3HaBaTh
IMpaBUJIbHBIC
MHOT'OTPaHHHKH;




- 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 "
COIIEPEKUBAHHUIO;
- COLIMATIBHBIX HaBBIKOB,
BKJTIOYAOLINX CIIOCOOHOCTh
BbICTpAauBaTh  OTHOLIEHUS C
JPYTUMH JIIOJbMH, 3a00THUTHCH,
TPOSIBIISIT UHTEpEC u
paspeniaTh KOHQIUKTHI
OK 04 DppexTHBHO |[FOTOBHOCTH K CaMOpPa3BUTHUIOJ|- YMETh OIIEpUPOBATH
B3aMMOJICIICTBOBATh U |CAMOCTOSITEILHOCTH UIIOHATHAMU: CITyJailiHBIA OTIBIT]
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;
EVCTBUSAMMU: [IPUMEHSATh bopmybl
0) COBMECTHAs I TEIIbHOCTb: CIOXKEHUS W  yYMHOXCHHS]
- IOHMMaTb U UCIOJIb30BAaTHBEPOSTHOCTEM,
MpeUMyIIecTBa KOMAaHIHOW HKOMOHMHATOpHBIE  (PAKTBl U
WH/IMBUIYaJIbHOU PabOTHI; dopMynBl  TIpU  pEIICHUH




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

paboTy B YCIOBHUSIX DPEaIbHOIO
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 MPABO U MPABA
IpYTUX JIIOEH HAa OIIMOKY;
pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MHpP C  TIO3UIUH
IPYTroro 4eoBeKa

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

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

C

YMETh CBOOOHO
OIIepUPOBATH HOHATHAMU]]
rpaduk GyHKIUH, OOpaTHas
byHK1IM, KOMITO3HULIUS
GyHKUIMH, JMHENHas]
byHK1IM, KBaJlpaTU4Hast
byHKIM, crenenHast GyHKIUsSI
C  LenbIM  IOKa3arelseM,
TPUTOHOMETPUIECKUE

byHKIMH, oOpaTHbIe
TPUTOHOMETPUIECKUE

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

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

KU3HU; BBIpaXKaTh
dbopmynamu 3aBUCHUMOCTH
MEX/y BEIMYMHAMU;

- CcBOOOJHO  OINEPUPOBAThH
MOHATHAMU: YETHOCTb
byHKINH, 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, CIOpTa, Tpyda U
0OIIECTBCHHEIX OTHOIICHUIA;

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

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

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

OBjageHue YHUBEPCATbHBIMU
KOMMYHHKATHBHBIMU

el CTBUSAMU:

a) oO1IeHue:

- OCYIIECTBIATh KOMMYHHUKAIIUU
BO BCceX cepax KU3HU;

- pacro3HaBaTh HEBEPOATbHBIG
cpencTBa OOMICHUS, TOHUMATH
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
HapoJI0B Poccuiickoit
denepanyu, HCTOPHYCCKUX U]
HAIMOHAIBbHO-KYJIBTYPHBIX
TP, (bopmupoBaHue
CHCTEMbI 3HAYMMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYIILIUOHHOTO
MHUPOBO33PEHUS, IPABOCO3HAHHMS,
DKOJIOTHYECKOMN KYJBbTYPBI,
CIIOCOOHOCTH CTaBHUTh IIETH M
CTPOWTH )KU3HEHHBIC TIAHBI;

B YaCcTH TPaKIAHCKOTO
BOCITUTAHUSL:

OCO3HaHUE CBOMX
KOHCTUTYIHOHHBIX  TIpaB U
00513aHHOCTEH, 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

TpaaTuIHOHHBIX

b4l

- YMETb OIIepUPOBATH
MOHATUSAMU: TPSMOYTOJIbHAs
cucrema KOOp/IMHAT,

KOOpAUWHATBl TOYKH, BECKTOD,

KOOpJUHAThI BEKTODA,
CKaJIIpHOE MIPOU3BEJICHNUE
YIoJd  MEXIy  BEKTOpamu,
cymma BEKTOPOB,
[IPOM3BEJICHNE BEKTOpa Ha
YHCJIO; HAXOAUTH C MTOMOIIBIO
WN3Y4ECHHBIX bopmymn
KOOPIMHATHI CepEIUHBI

OTPE3Ka, PaACCTOSAHUC MCIKIY|
JBYMSI TOYKaMU,

-YMETh BBIOUPATH
[TOIX OIS W3Y4ECHHBIN
METOJ JIsl PEUICHMsI 3a/ayH,
pacrio3HaBaTh
Marematudyeckue  (GaxkThl Y
MaTeMaTH4YeCKUe MOJEIU B
PUPOJHBIX U OOLIECTBEHHBIX
FABJICHUSIX, B  HCKYCCTBE;
YMEHHME IPUBOIAUTH MTPUMEPHI
MaTeMaTUUYECKUX  OTKPBITHH
POCCHIICKOH M MHPOBOI
MaTeMaTUYECKON HAyKH.

- YMETh OIIEpUPOBATH
MMOHATUSAMM: CIIy4alHBIN OIIBIT
1% CllydaiiHOe coObITHE)
BEPOSITHOCTH Ciy4alHOro
COOBITUS; YMETh BBIYHUCIIATH
BEPOSITHOCTD v
MCIIOJIb30BAHUEM
rpaduuecKux METO/IOB;
[IPUMEHSATh bopmyibl
CIOXKEHUST U YMHOXEHHUS
BEPOSITHOCTEM,
KOMOUWHATOpHblE  (DaKThl U]
dbopMynBl  TIpU  PEIICHUH
3a1a4; OLIEHUBATh
BEPOSITHOCTH peaNbHbIX|
COOBITHH; 3HAKOMCTBO  CO
CIIy4allHBIMH  BEJIMYMHAMU]}

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

BOJIOHTEPCKOU IESITETLHOCTH;




[MATPUOTUYCCKOI'O BOCIITUTAHHA:

- c(OpMHPOBAHHOCTh
POCCHIICKOM TPaKIaHCKOM
NICHTUYHOCTHU, naTpuoTu3mMa,

VBaXEHHUSI K CBOEMY Hapoay)
qyBCTBA OTBETCTBEHHOCTH TIepey
PonuHOW, TOpPAOCTH 3a CBOW
Kpaii, cBOX0 PouHy, CBOM SI3bIK U
KYJIbTYpY, IPOLIIOE U HACTOSIIIEY
MHOTOHAIIMOHAJIBHOTO  HApod
Poccuu;

- I[IEHHOCTHO€ OTHOILIEHUE K
rOCYJapCTBEHHBIM  CHMBOJIAM,)
NCTOPUUYECKOMY M IPUPOIHOMY|
HaCJIe/IUIO, MaMSITHUKAM,
TpaauuusM HapogoB Poccun
noctikeHusiM Poccun B Hayke,)
HCKYCCTBE, CIIOPTE, TEXHOIOTHSIX]
U TpYC;

- ujenHas yOEXIECHHOCTD,
FOTOBHOCTb K  CIY)KEHHIO U
3aIITe OreuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
OCBOEHHbIE o0yJaromuMucs
MEXKIIPEIMETHBIE  TOHATUS Y|
YHUBEPCAJIbHBIC yueOHbI€]
neiicTBus (perynsTuBHbIE,
MO3HABaTEIbHBIC,
KOMMYHUKATHBHBIE);

- CIOCOOHOCTh X
MCTIOIb30BaHUS B
[MO3HABATEJIbHON U COLMAIILHOM
MPaKTUKE, TOTOBHOCTh K
CaMOCTOSATEIIEHOMY
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 COIMAJIbHOMN 1€ TEIbHOCTH

OK 07 CogelicTBOBaTH

COXpaHEHHIO
OKpYKalollel cpenbl,
pecypcocOepeKeHuIo,

MPUMEHSTh 3HaHUS 00
N3MCHCHNU KJImMmara,
TPUHIIATIBI
OEepeKITMBOTO

HE MNpUHUMATh JEHUCTBUS)
[IPUHOCSIINE BPE OKPYKAOIIEH
cpene;

- YMETh MIPOTHO3UPOBATH
HeOIaronpusITHLIE
PKOJOTHYSCKIE IIOCIIEACTBUSA
[PEANPUHUMAEMBIX  JIEUCTBUM,

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

nepBooOpasHasi,
ONpEEIICHHBIN HHTETrpall;
YMETh HaXOAUTh

Mpea0TBpaIiaTh ux;

IMPON3BOJHEIC JJICMCHTAPHBIX




MIPOU3BO/ICTBA,
A dexTruBHO
JIEHCTBOBATH
Ype3BbIYANHBIX
CUTYAIHSIX

o)

- PacCIIUPUTH OMBIT ACSATEIHHOCTU
SKOJIOIMYECKON
HAIPaBJIEHHOCTH;

- pa3palaThIBaTh IJIaH PELICHMUS
poOJIEMBI C Y4YETOM AaHaIU3J
MMEIOIINXCA MaTepUAbHBIX U
HeMaTepUalbHBIX PECYPCOB;
OCYIIECTBIISATh
LeJIEHATIPaBIEHHBII TIOMCK
[epeHoca CpeJICcTB U CHOCOOOH
neiicTBUS B MPOQeCcCHOHANBbHYIO)
cpeny;

- YMETh MEPEHOCUTh 3HAHUA B
[103HABATEIIbHYIO u
[IPAKTUYECKYIO obnactu
YKU3HEIEATENIbHOCTH;
IpeayiaraTb HOBBIE NPOEKTHI,
OLICHMBAaThb UJEH C IO3ULUY]
HOBU3HBI, OpPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
JlaBaTb  OLICHKY  HOBBIM|
CUTYaIIUsIM, BHOCHUTH
KOPPEKTUBBI JIeATEIbHOCT)
OLIEHUBATb COOTBETCTBUE
PE3yIbTATOB LIEJIAM

B

byHKIMHA, UCHONb3Ys
CIpPaBOYHBIE MaTepHallbl]
UCCIIENA0BATh B IIPOCTEUIINX
CIIydasx byHKIAHA HA
MOHOTOHHOCTb, HaXOJIUTH
HauOOJIbIINE M HAaUMEHbIINE
3HAa4YeHUs1 (DYHKIHNA; CTPOUTH

rpaduky  MHOTOWIEHOB ¢
MCIIOJIb30BAaHUEM  anmapara
MaTEMaTUYECKOro  aHajau3aj

[IPUMEHSITh IPOU3BOIHYIO TpH
PEIICHUH 3a/1a4 Ha JIBUKCHUE]

pelaTh HPaKTHUKOA
OPUCHTHUPOBAHHBLIC 3ada4YU HA4
HauOOJbIINE M HAUMEHbIINE
3HAa4YCHUsI, Ha HaXO0XICHHCG
yTH, CKOPOCTU U YCKOPEHMS,;
- YMETH OIIEpHUPOBATH
MNOHATUSAMM:  JIBUKCHHE B
[IPOCTPAHCTBE, 110/100HBIG
¢burypel B  IPOCTPAHCTBE;
HCII0JIb30BaTh OTHOILIEHNU

[UIOIIA/IE TTOBEPXHOCTEN W

00beMOB  MMOJOOHBIX  (uUTyp
[IpU PEIICHUH 33]1aY;

- YMETh BBIYHUCIISTH
r€OMETPUYECKUE  BEIUYNHb]
(mmuHa,  yroj,  IUIOIIA/b,
00beEM, IUIOIIA/Ib
MOBEPXHOCTH), UCIIOJIB3Ys]
u3ydyeHHble  (GOpMyIBl U
METO/IbI

[IK 1.3. OcymiecTBisTh
MOJIFOTOBKY,
odopmiieHue U
MTPOBEPKY 3aKyITOYHOM
JOKYMEHTAIIUU, B TOM
YHCIIE C
HCII0JIb30BaHUEM
AJIEKTPOHHOTO
JIOKYMEHTO000poTa 1
CKBO3HBIX ITU(PPOBBIX
TEXHOJIOTHH

Hagbiku:
— (dopmupoBanus HaYaJILHOH
(MakcUMaIIbHOM) TIeHBI 3aKyTIKH,
3HaTh:

METO/I0B OTIpeIeNICHUS u
000CHOBaHUS HaYaJIbHBIX|
MaKCHUMAaJIbHBIX IIeH KOHTPAKTA.
'YMeTb: 00OCHOBBIBaTH HayallbHYIO
(MakCUMaIIbHYI0) [IEHY 3aKYITKH;

YMCTb UCITIOJIB30BATh CBOMCTBA

1 rpaduku  QYHKUMH U1
IpemeHns YPaBHEHHUH,
'HEPAaBEHCTB W 3ama4  ©

‘TIapaMeTpamu; n300paxarth Haj
KOODIMHATHOM  IUIOCKOCTH

MHOMKECTB2 peleHni
YpaBHEHUH, HEPABEHCTB U HX
LCUCTEM

3-  yMETb MOJIETMPOBATh
3peajibHbIE CUTYAIlUH Ha S3bIKE
MaTeMaTHKH; COCTAaBJISITH
3BIPAYKEHUS, YpaBHEHU,

)HepaBCHCTBa " UX CUCTCMBI I10|

3yCII0BHIO 3a1a4u,
'MCCleioBaTh  MOCTPOCHHEIE
MOJIEIM C  HUCIOJIb30BaHHEM
anmapara anre6pel,
HHTEPIIPETUPOBATH

OJTy4EeHHBIIH pe3yJbTar;
CTPOUTH MaTeMaTHIecKHg
Moienu c TIOMOIIBK)

FEOMETPUUYECKUN TOHATHA W
BEJIMYMH, PEIIaTh, CBS3AHHBIO
C HUMHM NIPAKTUYECKHUE 3a0a4u




3a0anus K mpakmuueckum — 3AHAMUAM ~ COOEpHCaAmcs 8  NpAKMuxKyme  Hno
0bueobpasoeamenvHoll yueonou oucyuniune. «Mamemamuxay.

TECTOBBIE BOINIPOCHI OTKPBITOI'O THIIA 11O JUCIHUIIJIMHE:
MATEMATHUKA»

KoMmnerenuu:
OK 01. Beibupare cniocoObl pemieHus 3ajgad Npo(ecCHOHANbHON IeATeNbHOCTH NMPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02. Mcnonp30BaTh COBpEMEHHbIE CPEJICTBA MOUCKA, aHAJIM3a U MHTEPIpEeTalud MHPOpMalUu U
MH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBIIIOJIHEHMS 3a/1a4 POPECCUOHANBHOMN A€ATEeIbHOCTH;
OK 03. [InanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE NMPO(ECCHOHAIBHOE U JIMYHOCTHOE Pa3BUTHE,
MpEeANPUHUMATEIbCKYIO JESITeNbHOCTh B NPOPECCHOHANbHON cdepe, HCIO0JIb30BaTh 3HAHUS 110
MPaBOBOW M (PMHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUsX;
OK 04. 3¢ dexTrBHO B3aMMOEICTBOBATH U padOTATh B KOJUIEKTUBE U KOMAH/IE;
OK 05. OcymecTBiasaTh YCTHYHO M IHCBMEHHYI0 KOMMYHHUKAIMIO Ha TOCYJApCTBEHHOM SI3BIKE
Poccuiickoit @eaepanuu ¢ yueToM 0COOEHHOCTEN COLIMATIBHOTO U KYJIBTYPHOT'O KOHTEKCTA;
OK 06. IlposBisaTe TIpa)kIaHCKO-ATPUOTHUYECKYIO IIO3ULHUIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJAMIIMOHHBIX POCCUNCKUX TyXOBHO-HPaBCTBEHHBIX LIEHHOCTEN, B TOM YHCIIE
C Y4YeTOM TapMOHM3ALMM MEKHAIMOHAIBHBIX M MEXKPEIUTMO3HBIX OTHOIICHHUH, MPUMEHSTH
CTaHJIapThl aHTUKOPPYILIUOHHOT'O TIOBEJICHUS;
OK 07. ConeiicTBOBaTh COXpaHEHHIO OKpYXAIOIEH Cpefibl, pecypcocOepeKeHn o, TPUMEHATh 3HAaHUS
00 M3MEHEHMM KJIMMaTa, NPUHIUIBI OepekIMBOrO0 MPOU3BOACTBA, 3(PPEKTUBHO JIeHCTBOBATH B
4Ype3BbIYAIHBIX CUTYaIUX;
IIK 1.3. OcymecTBiaTe HOATOTOBKY, 0pOpMIIEHHE U MPOBEPKY 3aKyIMOYHOH AOKYMEHTALlMH, B TOM YHCIE C
WCTIOJNI30BAaHUEM  DIIEKTPOHHOTO  JOKYMEHT0OOOpOTa M CKBO3HBIX  IM(POBBIX  TEXHOJIOTWI



Ne | [IpaBunbHbBIN Coneprxanue Bonpoca Komme | Bpems
OTBET TEHUUS | BBIION
HEe
HAS (MUH)
(1 CEMECTP)
1 HarypanbHble 4ucia, npoTuBononoxHeie uM, uncio 0 | OK 01 3
00pa3yIOT MHOXKECTRO .........
2 MHOK€ECTBO, COCTOSILEE U3 MOJ0KUTEIBHBIX H OK 02 3
OTPHILIATENBHBIX, APOOHBIX U LENbIX, yrcna 0, Ha3pIBaeTcs
MHOXECTBOM .............
3 UtoObl  TmepeMHOXHTH  cTenmeHn ¢ oamHakoBbiMu | OK 03 3
OCHOBAHHUSIMH, HaJI0 OCHOBAaHUE CTEIICHH OCTABHUTh TEM IKE,
a MOKa3aTelu. ........
4 [Iponomxkute Teopemy: «Eciau ojHa U3 IBYX MapauIeIbHBIX 3
NPSMBIX MIEPIICHIUKYIISIPHA TNIOCKOCTH, TO ¥ BTOPAst psMast
OK 04
............ ».
5 [Mpomomxute Tteopemy: «Ecim ae mapamiensHsle | OK 07 3
TUTOCKOCTH TIEPECEKAIOTCS TPEThEH, TO. .. ».
6 Ecau 1Be napajjenbHble NpsiMble NapaJjijiejbHbl OK 01 3
TpeTbell NMPSAMOM, TO OHH ..........
7 I1nockocTH HA3BIBAKOTCA NapaJlieJbHbIMH, OK 03 3
€CJIM OHH ..oov vevnenen.
8 [psimast Ha3pIBaeTCs MEPIEHINKYIISIPHON TUTocKoCcTH, ecii | OK 04 3
OHA MEePIEeHIUKYIIApHA JII000H NpsAMOi,............
3
BoxoBast TOBEpXHOCTh MPSMOW MPU3MBbI PaBHA
9 P PAVOT TIPTENELP OK 07
MIPOU3BECHUIO TIEPIMETPA OCHOBAHUS HA ..............
OK 02 3
Ecnu ocHOBaHUSMHU TIPSIMON TTPU3MBI SIBIISIOTCS
10 MIPaBIJIbHBIE MHOTOYTOJLHUKH, TO OHA HA3BIBAETCH ...




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

11 OK 03
BekTopbl Ha3bIBAIOTCS PABHBIMHU, €CJIH: «vvvveene. OK 04
12
13 Ecau 1JuHbI ABYX HeHYJIEBbIX BeKTOPOB paBHbl, m onu | [IK 1.3
NPOTHBOMOJIOKHO HANIPABJIEHbI, TO OHH
Ha3bIBAKOTCS ........
14 CrkaJisipHoe nNpou3BeleHne BEKTOPOB, BHIPAKeHHBIX OK 01
CBOUMH KOOPAMHATAMH, BBIYHCISACTCH KAK: . uoevenaee
15 Ecnu BeKTOpBI epHeHIUKYISPHBL TO UX CKAJSIPHOE
[IPOU3BECHUE PABHO .......
OK 03
16 [IpousBoaHas pyHKIUHU-ITO ....... OK 04
17 Onepaiust Hax0XKACHUs TPOU3BOJIHOM HA3bIBACTCH . ..... OK 04
18 Touku ,B KOTOPBIX MPOU3BOIHAS paBHA HYIIO, Ha3biBatoTcst | OK 06
19 [Ipon3BoHas MOCTOSIHHOM paBHa ...... I1K1.2
20 [Tpu BeIYHCIEHUH IPOU3BOTHON MOCTOSHHBI MHOXKHTENbp | OK 01
MOJKHO BBIHOCHTD ......ve wenennen.
[Ipenen oTHOLIEHNs MpUpalieHus (PYHKIIMU B TOUKE X K K 1.3
21 MIPUpPAILEHUIO APTYMEHTa, KOT/1a MOCIIeAHEE CTPEMUTCS K
HYJIIO Ha3bIBAETCH. ..
22 Ecnu maTepuanbHasi TOUKa JBUXKETCS 110 3aKOHY  S(t), TO OK 01
nepBast IPOM3BOIHAS OT ITYTH IO BPEMEHH €CTh. ..
23 I'eomeTpruecKuii CMBICI TPOU3BOIHOM COCTOUT B ToM, uTo | OK 07
24 VYpaBHeHHe KacaTelIbHON K JaHHOW JIMHUU B Touke M OK 03
UMeeT BUI. ..
25 VY ckopeHne npsIMOJIMHEWHOTO IBUKEHNS PABHO. .. I[IK' 1.3
26 @DyHKIMS BO3pacTaeT Ha 3aJaHHOM IPOMEKYTKE, €CIIH. .. OK 06
27 OyHKIUS BO3pacTaeT Ha 3aIaHHOM IIPOMEXKYTKE, €CITH. .. OK 06




28 Ecmu rpaduk pyHKIIMU pacnosiokeH Boiie ocn OX Ha OK 03
WHTEpBAJIC, TO PYHKIUS HA JAHHOM .......ceeenenn...

29 Ecnu rpaduk ¢pynkuuu pacmnonoxen Hiwke ocu OX Ha OK 03
WHTEpBAJIC, TO PYHKIUS HA JAHHOM .......cveenenn...

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

(2 CEMECTP)

31 Hudbdepenumnpyemas GyHKIHUSI MOKET UMETh dKcTpemMyM B | OK 07
TEX TOYKaX, TJI€ MPOU3BOJIHAS .............

32 MrHoBeHHast CKOPOCTh IBYKEHUS TOUKH, €CITH OK 06
s(t) =5t + 3 paBHa .........

33 JlMckpeTHyI0 ciny4yaiiHyl0 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 Beranciure(cosx)’=............ OK 03

36 Boruncnute (kx+b)’=......... OK 01

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

38 Boeruncnute (10x)’=.......... OK 04

39 Co0pITHE, KOTOpOE 00s13aTeTBbHO TTpon3oiaeT, HaspiBaeTes | OK 05

40 YTopsiioueHHOE MHOXKECTBO, OTJIMYAIOIICECS TOIBKO OK 05
MOPSIZIKOM DJIEMEHTOB, HA3bIBACTCH ............

41 CoObITHe Ha3bIBACTCA ..., €CITU OHO HEe MOXkeT npon3oiti B | OK 03
pe3yabTaTe IaHHOTO UCTIBITAHUSI.

42 MHoxecTBO nepBooOpa3HbIX Ui AaHHoW ¢yHkuuu f(x) | OK 06
Ha3bIBACTCHA. . .

43 OnpeneneHHbIl WHTETpal ¢ oauHakoBeIMH mpenenamu | OK 03
paBeH. ..

44 Omneparuto HaXOXKIEHHUS IIEPBOOOPA3ZHON TSI TAHHOM I[IK 1.3

(YHKIUU HA3bIBAIOT. ... cueenne....




46 Jlorapudm, ocHoBanue kotoporo pasHo 10 Ha3piBaeTcs OK 05

ar Jlorapudm nmpou3BeeHUs — ATO ....JIOTapUPMOB. OK 03

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

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

50 O0wem KoHyca onpeenseTcs o GopMyie ......... K 1.3

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

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

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

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

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

56 OTpe30K, COCMHSIONINI ABE BEPITHHBI TPU3MBI, HE OK 07
MPUHAJUIKAIINAE OJHOW HA3bIBACTCS ...........

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

58 [MepnienauKyIsip, OMyIIEHHBIH 13 BepuHbl mupamuasl Ha | OK 03
TUTIOCKOCTh OCHOBAHUSI, HA3BIBACTCA ........

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

60 VY xy0a Bce TpaH¥ .......... MK 1.3

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

62 [ToBepXHOCTH KOHYCa COCTOUT U3 M O0KOBoI moBepxHOcTH | OK 01
1/ S

63 OTpe30K, COeANHSIONINIA 1BE TOUKH mapoBoii moBepxHocTn | OK 03

Y POXOISIIINI Yepe3 LEHTp 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 oTHoueHue ynciaa | 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 JUCIHHUIIJIMHE:
«MATEMATHUKA»

Komnerennyu:
OK 01. Boibuparb crnocoObl pemieHus 3afad Npo(ecCHOHAIBHOW JeATeNbHOCTH MPUMEHHUTEIbHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02. Hcnonp3oBaTh COBPEMEHHBIE CPEJCTBA IMOMCKA, aHAIM3a M WHTEpHpeTaluu HHPOpMaLUU U
MH(}OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBIIIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOMN A€ATEeIbHOCTH;
OK 03. IInaHupoBaTh M peaqu30BBIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE M JMYHOCTHOE DPAa3BHUTHE,
MpeNNPUHUMATEIbCKYIO JESTENBHOCTh B MPOQECCHOHAIBHON chepe, UCTIOIb30BaTh 3HAHUSI TI0 IIPABOBOM
1 (MHAHCOBOM IPAMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYalHsX;
OK 04. 3¢pdexTrBHO B3aMOEIICTBOBATH U Pa0OTATh B KOJIEKTUBE U KOMaHJIE;
OK 05. OcymecTBiaaTe YCTHYH0O M NHCbMEHHYHO KOMMYHHMKAILMIO Ha TOCYHApPCTBEHHOM S3BIKE
Poccutiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO M KYJIBTYPHOTO KOHTEKCTA;
OK 06. IIposBasTh rpakJaHCKO-NIATPUOTUYECKYIO MO3UIIMIO, JEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPAJMUIMOHHBIX POCCUHUCKHUX JTyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C y4ETOM
FapMOHM3AlMM  MEXHAIIMOHAJIbHBIX W  MEKPEJIUTHO3HBIX OTHOIIEHWH, IPUMEHATh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;
OK 07. ConeiicTBOBaTh COXPaHEHHIO OKPYXKAIOIIEH Cpelibl, pecypcocOepeKeHnI0, TPUMEHITh 3HaHUS 00
W3MEHEHUU KJMMaTa, TPUHIUIB OEepexIIMBOro MpOU3BOACTBA, A(G(EKTHUBHO JEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHX;
IIK 1.3. OcymiecTBiasiTh HOATOTOBKY MaTepHalioB Ijsi (OPMUPOBaHUS M BeleHUs Oas3bl JaHHBIX
pacyeTHbIX (MJIaTeXKHbBIX) TOKYMEHTOB.



(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. Yemy paBHa mpousBojaHas 1?

OK 04

a)l 6)0 B)x r) a(4mucio)

18

Brrauciure (6x°)'

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

OK 01

19

Haiinure nmpousBoanyo Gyakiun y = (2e* + 3)

a)2e+ 1 6)e*  B)2e 10

OK 03




20

[Mepuon Gpyukiuu y= Sin x?

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

OK 04

21

Pemmre 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

Ecnmu nBe muddepenmupyembie GyHKIIMA OTIMYAIOTCS HA
MIOCTOSIHHOE CJIaraeMoe, To:

a)UX IPOU3BOJHBIC PaBHBI; 0) UX MIPOU3BOJIHBIE
pas3InyaloTCs Ha Pa3HOCTb NOCTOSHHBIX CIaraeMbiX; B)
BOIIPOC O PA3JINYUU UX IPOU3BOIAHBIX YCTAHOBUTH HE
yaaercs.

IIK 1.3

24

[pousBoxnas ¢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 TPEYroJIbHUKA 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'paduk xakoil pyHKIMM N300paXkeH Ha pUCYHKe?
a) y = COSX;

0) y = sinx;

B) Y = CtgX;

r)y =tgx.

OK 06

27

BoruncnuTh 3HaueHHE TPOU3BOIHON (PyHKINU y=
sin X — 2x B Touke xo = 0.

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

OK 01

28

YTpocTUTh 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'=x%In3 + sin x
(2 CEMECTP)
31 HaiimTe npomsBoaHyto GyHKIun y=-€* + 3%°, OK 07
a) y=e*+3x 6)y=xe*+9x*> B)y=-e"+9x?
r) y'=-1 +9x5,
32 Bropast mpoussoanas y' (X) ¢pyukiun y(X)=4x2-2x umeer | OK 03
BHT
a4 6)8 B)6 )7
33 Berunciure (x° + 2x% - x)'. K 1.3
a)3x2 + 2x% — x 6)3x2 + 8x3 — x2
B)3x* + 8x* — x? r)3x?+8x°—1
34 Touka gBrKeTCS 110 3aKoHy S(t) = 2x° — 3x? + 1. Haiimure | IIK 1.3
CKOpPOCTh TOYKH B MOMEHT BpeMeHn 1o = 2C.
a)12m/c 0)4m/c B)SM/C r)6m/c
35 Haiiaute nmponsBonyio GyHKINH Y = X° + X B TOUKe Xo=2. OK Ol
a)5 6)6 B)4 )3
36 Haiinure  xoadduument  kacarenbHo  k  rpaguky | OK 07
byHKIIH f (x) = 5x% — 2x B TOuKe Xo = 1.
a)8 0)3 B)0 )9
37 Haifaure Touky min ¢pyrxmum y = X5 — 3X. K 1.3
a)-1 0)1 B)0 r)3
38 Haiinute kputndeckue Touku ynkmun y = 5x3 — 15x. OK 06

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




39 Haiinure kputudeckue Touku Gynkmun f(X) = 2x* — 4x2 OK 07
a)0,£1 0)3 8)0 2) 0,1
40 Bropass npousBomHas y'(X) byHkmum Y(X)=4x2-2X OK 01
UMeeT BUJI
ay 0)8 B)6 r)7
41 CKOpOCTh Tea onpeaenseTcs mo Gopmyie 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 aBmwxerca mo 3akony S(f) = 2t - 3t. Uemy pasuo | OK 07
YCKOpPEHHE B MOMEHT t o=1¢?
a)l5 0)12 B)9 r)3
43 Haiinute HanMeHnbIIee 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 mmomianbs 60KOBOM MOBEPXHOCTH.
a)60 0)65 B)35 T1)60T
45 HaiinuTe moJiHyr0 MOBEPXHOCTH Ky0a CO CTOPOHOM 4CM. OK 02
a)64 0)65 B)96 T1)60
46 3 OK 05
Onpe/ieneHHbIi HHTErpa _[ 3x2%dx paBen:
2
a)l9 0)18 B)35 1)27
47 OrnpeneneHHbIN I/IHTel"paJ'IZJ 4X3 dx paBeH OK 05
1
a)36 0)17 B)16 r)15
48 OK 04

JnameTp ocHOBaHUs KOHYyca paBeH 42, a JJIMHA
obpasytomeii paBHa /5. Halimute BEICOTY KOHYyCa

72 6)74 B)66  T)65




49

Bricora xoHyca paBHa 4, a TuameTp ocHOBaHUS — 6.
Haiinute o6pasyroniyro KoHyca.

a)5 6)4 B)6 )15

OK 01

50

Brruuciuthk 00beM HUIMHIPA, €CITH PaguyCc OCHOBaHUS 3,
BbIcOTa 1.

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

OK 05

51

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

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

OK 06

52

Ha pucyHke uzoOpakeH rpaduk MPOU3BOTHOW (PYHKIUU
y=f(x). [Ipu kakom 3Ha4YeHHH X (PYHKIUS MPUHUMAET CBOE
HanOoJIbIIIee 3HAUCHUE Ha oTpe3ke [-4; -2] ?

v

Noy=£x

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

OK 03

53

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

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

OK 04

54

MartepuanpHasi TouKa ABMKETCs 10 3akoHy S(t) = 3t+ 7 +
0,5t?, Trie t — Bpems ABMKeHHs B cekyHaax. Uepes kakoe
BpeMsI IocjIe Havalla IBM)KEHHSI CKOPOCTh Tella OKaXKeTCs

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

OK 07

55

Ha pucynke n3o0paxén rpadux npousBoaHoi GpyHKIuY,
onpenenéHHoil Ha untepaine (-7; 4). Onpenenure
KOJIMYECTBO NMPOMEKYTKOB BO3paCTaHUs (GYHKIIMH:
AY

¥ fix

F o

\ [ARN

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

OK 04




56

Ha pucynke n3zo0paxén rpadpuk 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 nHa nntepsaine (-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 CBOMX KaTETOB:

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

OrmpeznenuTe BRICOTY HIMIMHIPA, SCIIU PAANYC OCHOBAHHUS
0,5, a o6bem numuHApa 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) a%-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 5

a)x1=3;x2=7 0)x1=5;x2=-6;, B)X1=05;x2=6.

74 Beipa3uts B paguanax yroa o = 20° OK 03 3
a) /5 0) n/7 B) /9
75 YKaxuTe HeBEpHOE PaBEHCTBO: OK 03 3

a)Vx=x?  6)3Wx=x® Bp)a’=1

1. 3apanus 11 BXOJAHOT0 KOHTPOJISI

BXoaHO# KOHTpOJIb COCTOMT W3 3aJaHui, B3ATBHIX M3 OTKpbIToro 6anka OI'D um BIIP mo
MAaTEMaTHKE.

Ha BoImosiHeHHE 33 aHNil BXOJHOTO KOHTPOJIS Aaetcs 1 akagemudeckuit yac (45 MuHyT).

BXx0/1HOM KOHTPOJIb COCTOUT UX 2-X YacTel: 00s13aTeIbHOM U JJOTIOJIHUTEIbHOM.

OOs3aTenbHass  4acTh  COJACPXKUT 33JaHUS MUHUMAIBHOTO  0053aTeNbHOIO  ypPOBHS,
JIOIIOJIHUTEIbHAS YacTh — 00JIEe CII0XKHBIC 3aJaHH.

[Ipu BhIMONHEHUU 3afaHuil TpeOyeTcs MPeNCTaBUTh XOJ PEHICHHUS W yKa3aTh MOJyYeHHBIN
otBeT. [IpaBUIBLHO BEITIOJHEHHOE 3a/JIaHWE M3 00S3aTEIbHONW YacTH OICHWBACTCS B OJWH Oaiu;
MPaBUJILHOE BBINTOJIHCHUE 3a/JaHWH JOMOJHUTEIBHOW YacTH oOIlleHuBaeTcsa 3 OaywamMu wim 1-2
0aJyulaMu 32 YaCTUYHOE pPEIICHUE.

basnel, mostydeHHBIE 32 BCE BBIMOJIHEHHBIC 3a/1aHUS, CYMMUPYIOTCS.

Illkana nepegoda 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Yucno 6annoe, Heoodxooumoe
0J151 ROJIYYEeHU OMMEMKU
«3» (y008.) 7-9
«4» (xopowio) 10-12
«5» (omauuno) 13-15

Oopa3zoeamenvhble pe3ynvmamal, noonexcaujue nposepke (In1emenmal):
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 KOHTPOJIb MPOBOAATCS BO BpEMS ayJIWTOPHBIX 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---
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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. UYemy paBHa nIpou3BOAHAs IPOU3BEICHUS?

12.  UYemy paBHa IpOU3BOJHAsI YACTHOIO?

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. CocrtaBbTe AJITOPUTM PELICHMS 33Ja4 Ha HaXOXJIECHUS HauOOJIBIIETO U
HauMEHbILIEr0 3HaYEHUs! (PYHKIIMHU Ha OTpe3Ke?

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

20. Kak HaiiTH BepTUKATbHYIO aCUMITOTY Irpaduka QyHKIAU?

IIpoBepounasi padora

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

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

e e
\'%

’
v2

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

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

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

4. (1 6amn) Ha pucyHke wm3oOpaxen rpaduk npousBonHou ¢yHkimu f(X),
onpeneneHHo Ha uHTepBasie (—10; 8). Haiinure xoiM4uecTBO TOYEK MaKCUMyMa
dyukuuu f(x) Ha orpeske [—9;6].

‘ y= f’(l)

=Y

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

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

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



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

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

(x—2)(x+3)
(x—8)

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

>0

7. (2 6ama) Pemme HepaBEHCTBO:

JlomoJIHMTEIbHAA YACTh

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

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

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 IMOBEPXHOCTH
MPABIIIBHOM MUPaAMUJIBI.

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

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

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

19. 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) IlpsMOyroibHUK CO CTOpOHaMH 8CM M 3CM Bpallaercs BOKpPYT
Oosbiiei cToponbl. Halimure oObeM, miomaau OOKOBOW M TOJHOW IMOBEPXHOCTEH
MOJTY4EHHOTO TeJa.

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

JlonmoJIHUTEIbHAS YACTh

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

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

IIpennonaraeMeie MOJIETH KITyMO:

3.6 Ilepsoobpaznan ghynkyuu, ee npumenenue

OopazoeamenvHule pe3yivmamul, noodjexcauiue npoeepke (31emenmot):

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

[Tponomxkwute onpenencHue: «Oyukuus F(X) Ha3pIBaeTC .. .».
PackpoiiTe reoMeTpruuecKuil CMBICI ONPEICICHHOTO UHTErpasa.
[Iponomxkure onpenenenue: «KpuBonuHeitHas Tpareuus — 3T10. .. ».
Chopmynupyitte popmyny Herotona-JleniOnua.
B uem 3akirouaercst 001mmii BUI BceX NepBOoOpa3HbIX?
[Tepeunciute mpaBuIa BEIYUCICHUS] UHTETPAJIOB.
IIpoBepoyHasi paGorTa
Oo0s13aTe/IbHAS YACTh
Ilpu pewenuu 3a0anuini 1-4 3anumume npasunvHLLl Omeem U3 yYemvlpex

ook wnE

nPeoOI0HCeHHDBIX.



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

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

2. (1 6amn) Jana ¢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. Pemmuts 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 — pagnyc 3emiu. C Kakoi BbICOTHI TOPU30HT
BUJICH Ha paccTOAHUM 48 KuinoMeTpoB? OTBET BbIPA3UTE B KWIOMETPAX.

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

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

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

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

Teopernueckue BONPOCHI:

1. Cdopmynupyiite onpeneneHre Noka3aTeabHON (PyHKIUH.

2. [lepeurciure CBOMCTBA MOKA3aTEIbHON (PYHKIIHH.

3. [lepeurciure ciocoObl PEeIICHHs TOKA3aTEIbHBIX YPABHEHUIA.

4, ChopmynupyiiTe NpaBUIO pEUIEHUS MNPOCTEHIINX TOKa3aTeIbHBIX
HEPaBEHCTB.

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

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

npPeo0IHCeHHBIX.

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

snaueHue f(2).
YA

fix)y=a"

- )

o .1

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



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

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

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

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

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

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

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 3adanusn 9 3anuwiume Xx00, 000CHOGAHUE peUleHUs U
NnOYYeHHbLI Omeem.

y—2x=0

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

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

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

SOk owndE

7. Ha gt0 cTouT 00patnTh BHUMaHUE TP PEIICHUU JIOTAPUPMUIESCKUX U
ypaBHEHUI U HEPABEHCTB?

6. [Tepeuncnute ciocoObI pemIeHus JorapuPMUIECKUX YPaBHEHUI.

7. ChopmynupyiiTe TpaBUIO peHIeHUs] MPOCTEUINX JIOTapUPMUIECKUX
HEPaBEHCTB.

8. B gewm 3akiouaercs rpaguueckuii criocod pereHus: ypaBHEHU .

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



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

nPeoI0IHCeHHBIX.
1. (1 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
BOJa, €CITU JJIMHA TPYOBI paguaTopa 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 yBiIeKaroTcsa pyrdosom, a 10 — Gacker60s10M. U TOIBKO 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 kaxnoi nopore MOXKHO JBUTAaThCS TOJBKO B OJHOM HaIPABJICHUH,
yKa3aHHOM cTpeikoi. CKOJBKO CYIIECTBYET Pa3IMYHbIX ITyTel 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 MpoBOs KaK10€ pedpo POBHO OJIUH pa3?

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

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

3.11 Dnemenmuvt KomoOUHAMOPUKU, CIHAMUCHMUKU U MEOPUU 8EPOANHOCH el

Oopaszoeamenvhule peyrvmamal, NOOEHcauwjue nposepke (31emenmot):
OK1,0K2,0K3,0K4,0K5.  TIK1.3.

TeopernuecKkne BONPOChHI:

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

2. IIpuBenure mpuMep TOCTOBEPHOIO COOBITHSI.

3.IlpuBenuTe npuMep HEBO3MOKHOIO COOBITHS.



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

6. ChopMynupyiTe NpaBUIO YMHOKEHHUS BEPOSTHOCTEN.

7.Kak HaiiTu cpeanee apumMeTuyecKoe YUCIOBOTo psijaa’?

8.Kak 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.

UYro n3yuaer crarucruka’?

ITponomxure onpenenenue: «Codyeranue — 310...».
IIponomxure onpenenenue: «Pazmemenue — 310...».
IIponomxure onpenenenue: «llepectaHoBKU — 3T0. .. ».
IIpuBenuTe npuMep MHOKECTBA U3 PEAIbHOU JKU3HU.
[IpuBenuTe npruMep oneparuu NeEPECEUCHUS MHOKECTB.
[IpuBeauTe npumMep oneparu 00beIMHEHNUS MHOYXKECTB.
[IpuBenuTe npuMep onepanuy pa3HOCTA MHOKECTB.
Packpoiite noHATHS «Tpad», «I€PEBOY», KIUKID».

CcoNoGRWNE

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

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

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

n n n (n—m)!

Am = n(n+m)

4. (1 6amn) ['pynmupoBka — 370. ..

A) ynopsimoueHre eIuHUIl COBOKYITHOCTH IO TIPU3HAKY; b) pa3ouenune enuHwmIl
COBOKYMMHOCTHA Ha TPYIIbl MO Tpu3HaKy; B) o0obOmenune eauHuvHbIX (PaktoB; I')
000011IeHNE eTMHUYHBIX TTPU3HAKOB.

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

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



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

7. (2 6amna) 1{BeToBOIY MPEIIOKIIN YKPACUTh KIyMOY IIBE€TaMH, UCTOJIb3Ys 3
Bua. CKOJBKO pa3iIMYHbIX 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 s3bIK. UTOOBI MOCTYNMUTHh Ha CHElUaibHOCTh «Kommepuus», 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, paBaa 0,6, mo pycckomy si3piky — 0,8, mo mHOCTpaHHOMY 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:

UYto Ha3pIBaETCA YypaBHEHHUEM?
UYTO 3HAYUT PELINTH YpaBHEHUE?
UTo Takoe KOpeHb YPaBHEHHUSI?
Yrto Ha3bIBae€TCA HEPABEHCTBOM?
YTO 3HAYUT PELINTh HEPABEHCTBO?
B ueM 3akirodaeTcst «<MeTo/ HHTEPBAJIOBY?
UTo Ha3bIBa€TCS PELICHUE CUCTEMBI YPaBHEHUI?
UYTO 3HAYUT PELINTH CUCTEMY YPaBHEHUN?
[Ipu pemieHuH KakuX ypaBHEHUM W HEPABEHCTB, CIEAYET OOpaTHUThH
BHUMaHHUE Ha 00JIaCTh TOMYCTUMBIX 3HAYCHH?
10. Ilepeuncnure cnocoObl PelIeHNs YPABHEHUIA.
11. Tlepeuncnure cnocoObl PelICHUs CUCTEM YPAaBHEHUH.
IIpoBepouHasi padora

wCoNOOTRWDNE

Q0s13aTeJIbHAA YACTH
Ilpu pewenuu 3adanuii 1-4 3anuwmume npasunvHvll Oomeem u3 uemovlpex

npeo.ll OJICeHHbIX?




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

1
A)-1;b)2;B)1,1)0.
2. (1 6amr) Kakue u3 ypaBHeHUN UMEIOT 00j1ee 0OHOTO KOPHSI?
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; 1) -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 3HAYeHUH X (DYHKIIMS MPUHUMAET CBOE HauOoJIblllee 3HaUYeHUE 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 NepekyaauHoi. Breicota ogHoro crtonba 10 M, a
npyroro 7 M. Halinure nnuHy nepekiiaInHsbl.

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 Xx00, 000CHOGAHUE DPEUICHUA U
nOYyYeHHblIl 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. OhopMuTh cxeMmy IBETHHKA (MOXKHO HCIIOJb30BaTh
KoMIibtoTep). Hanmpumep,




I11. OMMCAHUE OPTAHU3AIIMN OHEHUBAHUSA U ITPABUJI
OIIPEAEJIEHMSA PE3YJIBTATOB ONEHUBAHMUAA.

YpoBeHb MOArOTOBKM OOYYarOIIMXCS MO Y4eOHOM AMCHMILIMHE OIleHHBaeTca B Oamiax: «5»
(«oTIIHYHOY), «4» («xopoIIoy), «3» (KyTOBIECTBOPHUTEIBHOY), «2» («HEYIOBICTBOPUTEIHLHOY).

Onenka «omauyHo» - OOYYaIOUIMICS TOKA3bIBACT IMOJHBIC M TIYOOKHE 3HAHUS IPOTPAMMHOTO
MaTepuaia, JOTHYHO U apryMEHTUPOBAHO OTBEUAET Ha MOCTaBJICHHBIN BOMPOC, a TAKXKE AOMOIHUTEIbHBIE
BOIIPOCHI, TTOKA3hIBAET BHICOKHI YPOBEHb TEOPETUUYCCKUX 3HAHUH. [IpakTHUECKyI0 YacTh BBIMIOJIHSICT HA
100%.

Onenka «xopouwio» - 0oOydarolUICs MOKAa3bIBaeT TNTyOOKWE 3HAHMS MPOTPAMMHOIO MaTepHana,
IPaMOTHO €ro M3jaraeT, JOCTAaTOYHO TOJHO OTBEYACT HA TOCTaBICHHBIA BOIMPOC W JOIMOJHUTEIBHBIC
BONIPOCHIL, yMeJo (OopMylupyeT BbIBOJBL. B Toke BpeMsi MpH OTBETE [OMYCKAaeT HECYIIECTBEHHbBIE
norpenrHocTH. [lpakTudeckyro yacts BeimonHseT Ha 90%-80%.

Ouenka «yoosnemgopumenbHo» - O0yYarOIIMCA TMOKa3bIBa€T NOCTATOYHBIE, HO HE TIIyOOKHe
3HAHHS TMPOTPAMMHOTO MaTepuayia; MpPH OTBETE HE JOIMYCKaeT TPyObIX OIMMOOK WIIM TPOTHBOPEUHIA,
OJIHAaKO B (OPMYITUPOBAHUU OTBETA OTCYTCTBYET JOJDKHASI CBSI3b MEX]y aHAIM30M, apryMeHTaluend u
BBIBOJIaMU. J[Is1 TOJy4YeHUs] TMPaBHIBLHOTO OTBETa TPEOyeTCsl YTOUYHSIOMUE BOMPOCHL. [IpakTHdecKyro
yacTb BbinonHsAeT Ha 70%-60%.

OueHKa «Hey0081emeopumenbHo» - OOYYAIOUIUHCA TOKa3bIBACT HEIOCTATOYHBIC 3HAHUSA
MPOrpaMMHOTO MaTepuana, He CHOCOOEH apryMEHTHPOBAHO U TMOCIEAOBAaTEIbHO €ro u3jarath,
JIOIyCKaeTcsl TpyOble OIMMOKA B OTBETaX, HEMPABUIBLHO OTBEYACT HA IOCTABJICHHBIH BOMPOC WIIH
3aTpyaHseTcs ¢ oTBeToM. [IpakTiueckyro 4acTh BbIMONHsET Ha MeHee 50%.

Ok3aMeH M0 Y4eOHOW MJWCHMILIMHE TMPOBOJUTCS B TMEPHOJ HSK3aMEHAIIMOHHBIX CECCUH,
YCTaHOBJICHHBIX KaJICHIAPHBIM yu4eOHBIM IrpapukoM. DK3aMeH MPUHUMAETCS MPENo1aBaTeIsIMI, KOTOPbIE
MIPOBOIMIIN 3aHSTHS TI0 TAHHON y4eOHOUW TUCIUIUINHE.

Bo Bpems sk3ameHa yuyeOHOW MUCIUIUIMHE JOMYCKAETCS MCIHOJB30BaHUE HATIIATHBIX MOCOOHI,
WH()OPMAIIMOHHO-CIIPABOYHBIX MAaTePHAIOB B BHJE TaOJNMIl W CXEM, IEepPeueHb KOTOPBIX 3apaHee
permaMeHTHPYETCS.



V. KOMIUIEKT OIEHOYHbIX CPEIACTB

IR |

IK3AMEHA 1 (0]

OBIIIEOBPA30OBATEJIBHON YYEFHOU JUCIATLIIMHE: «<MATEMATHKA»

Koa n HanmeHoBaHue popMHUpPyeMbIX KOMIIETEHIUIH

Kpurepumn onenku

OK 01. BwiOupath cnocoObl pemieHus 3agad NpodeccHOHaIbHOM
NesITeNbHOCTH IPUMEHHUTEIBHO K Pa3JINYHBIM KOHTEKCTaM

OK 02. Hcmons30BaTh COBpEMEHHBIC CPEICTBAa IIOWCKA, aHAIM3a M|
WHTEepnpeTauuy uHpopManuu 1 UHPOPMAIMOHHBIC TEXHOJIOTHH IS
BBITTOJIHEHUS 33134 NIPO(ECCUOHANBHON AEATEIIEHOCTH

OK  03. [ImapupoBaTh W pPEalM30BBIBATH  COOCTBEHHOE
mpodecCHOoHANbHOE W JIMYHOCTHOE pa3BUTHE, MPEANPHHAMATEIbCKYIO
NesITeNbHOCTh B MPO(eCCHOHANBHON cepe, UCTIONb30BaTh 3HAHUS M0
npaBoBOH M (MHAHCOBOM I'PAaMOTHOCTH B Pa3JIMYHBIX >KU3HEHHBIX
CUTYyaLusiX;

OK 04. D dexTHBHO B3aUMOICHCTBOBATh U pab0OTaTh B KOJUICKTHBE U
KOMaH/€;

OK 05. OcylecTBasaTh YCTHYHO M NMHCbMEHHYH) KOMMYHHUKALHUIO Ha|
rocygapctBeHHOM  si3bike  Poccuiickoir  ®@enepanmuu ¢ yd4eToM
0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

OK 06. IIposiBiATh Trpa’kJaHCKO-NATPUOTUYECKYIO IO3UIIMIO,
TEMOHCTPUPOBATH  OCO3HAHHOE  [OBEIEHUME HAa  OCHOBE
TPaJULIMOHHBIX POCCUUCKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEH,
B TOM YHUCJIE C YYETOM TapMOHM3ALUA MEXHAUUOHAIBHBIX U

MEXPEITUTHO3HBIX OTHOILICHUH, [PUMEHATH CTaH1apThl
QHTUKOPPYILIMOHHOTI'O ITOBEACHMU,
OK 07. CopeicTBOBaTh COXPAaHCHHIO  OKpYXaroleld  cpelpl,

PeCypcocOepekeHNI0, NPUMEHTh 3HAHUS 00 HM3MEHEHHH KIIMMArta,
MPUHIUITE OEPEKIMBOTO MPOU3BOACTBA, 3()(HEKTUBHO NIEHCTBOBATH B
YPE3BBIYAHBIX CUTYaIUSX

I1K 1.3. OcymiecTBasTh MOATOTOBKY, O(OPMIIEHHE M MPOBEPKY
3aKyIOYHON JOKYMEHTAal[Mi, B TOM YHUCIIE C HCIIOJIb30BaHHEM
HIIEKTPOHHOTO  JIOKyMEHTOO0OpOTa M CKBO3HBIX ILH(POBBIX
TEXHOJIOTHI

- YPOBEHb OCBOCHUS
00yJaroIUMHUCs Mmarepuara,
IPEIYCMOTPEHHOTO Y4eOHOM
MIPOrpaMMOit o y4eOHOM
JIMCITUTITHE;

- TEOPETHYECKHE 3HaHWS IpU
BBINTOJIHEHUH MTPAKTUYCCKHX 3a/1a4;
- YpOBEHB 000CHOBAaHHOCTH,
YETKOCTH W3JI0KCHUSI OTBETa TIPU
COOJIOZICHUH TIPUHIUIA TOJHOTHI
€ro COJIepKAHUSL.




YcaoBus BHINOJHEHUS 3a1aHUS

1. MecTo BBITIOJIHEHUS 3aaHUS: KAOMHET MaTEMAaTHKN

2. MakcuManbHOE BpeMs BBINOTHEHUs 3aganus: 120 MuHyT (2 aCTpOHOMHYECKHX Yaca)

3. OOyuarommecss MOTYT BOCIOJIb30BaThCS: TaOMUIIAMHU PAJMAHHONW Mepbl OCHOBHBIX VIJIOB B
TPUTOHOMETPHH, TAOJIHUIIAMH ITPOU3BOIHBIX, TAOIUIIAMU TIEPBOOOPA3HBIX.

DKk3aMeHaI[MOHHAsl pab0Ta COCTOUT MX 2-X YacTei: 00513aTebHON U TOTIOTHUTEILHOM.
OOs3arenbHast 4aCTh COACPIKHT 3a/IaHUsI MUHUMAIILHOTO 00S13aTEIbHOTO YPOBHSI, JIOTIOJTHATEIIbHAS
qacTh — 00Jiee CII0KHBIE 3aJaHMSI.

[Tpu BBHIMOTHEHUHU 3allaHUil 00SA3aTENFHON YacTU TPeOyeTcsl MPEICTaBUTh XOJ PEHICHUS U
yKa3aTh MOJIYYeHHBIN OTBET. 3a MPaBUIHLHOE BHITIOTHEHUE JIFOOOTO 3aaHusl U3 00s3aTeILHON YacTH
oOyyaromuiicss mosrydaer onuH Oamn. [lpu BeIMONHEHMM 3aaHUs W3 JONOJHUTEIBHOH YacTh
HE00X0IMMO TIOJPOOHO OMHUCATh XOJ PEUICHHS U AaTh OTBET. [IpaBMIIbHOE BBHIMOJTHEHUE 3aJlaHUI
JIOTIOJTHUTEIPHOM YacTH OlleHUBaeTcs 3 OayutaMu uitk 1-2 6aiaMu 3a YaCTUYHOE pPellieHHE.

Bautel, moryueHHbIE 32 BCe BHIITOJIHEHHBIC 3a]JaHHS, CYMMUPYIOTCSL.

IlIxkana nepesooa 6annoe 6 ommemKku no NAMUOANILHOU cucmeme

Ommemxa Yucno 6annos, neodxo0umoe 01 nOAY4YeHUs OMMEmKU
«3» (y008.) 6-9
«4» (xopowo) 10-74 (ne menee 00H020 3a0aHus U3 OONOIHUMENLHOU YACU)
«5» (omnuuno) oonee 14 (ne menee 08yx 3a0anuil u3 OONOIHUMENbHOU YACMU)

OopazoeamenvHule pe3yibmamot, noodaexcaujue nposepke (InemeHmast):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. IK 1.3

IK3amenayuonHble 3a0AHUA NO MamemamuKe
Oo6s3aTebHAsA YaCTh

IIpu BbInoTHeHNHU 3a4anuii 1-12 3anummTe X0/ pelleHus: U MOJIy4YeHHbI 0TBeT.

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

2. OK 04 (1 6ann) Ha pucyHKe >KUPHBIMU TOYKaMH TIOKA3aHO CYTOYHOE KOJTHMYECTBO OCAIKOB,
BhIMagaBmux B Dnucte ¢ 7 mo 18 nexadps 2001 rona. [To ropuzoHTamm yKa3pIBAIOTCS YHCIa MECSIIA,
10 BEPTUKAJIN — KOJHYECTBO OCAJIKOB, BHIMABIINX B COOTBETCTBYIOIINMA €Hb, B MUJLITUMETpax. [lis
HarJSITHOCTH JKUPHBIE TOYKW Ha PUCYHKE COENMHEHBI JIMHUEeH. OmnpenenuTe o PUCYHKY, CKOJIBKO
THEH BbINagano 0onee 2 MUJUIUMETPOB OCAIKOB?
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3. OK 03 (1 6anr) Mobunbhblit Tenedon croun 16000 pyGieit. Uepe3 HEKOTOpoe BpeMs LICHY Ha
3Ty MoAenb cHu3uiM 1o 15200 py6ieii. Ha ckonbko mpoieHToB Oblia CHIDKEHA 1ieHa?

4. OK 04 (1 6ann) Ha tapenke 16 mupoxxkoB: 7 ¢ peiO0ii, 5 ¢ BapeHbeM u 4 ¢ umrHen. O
HayraJl BBIOMpaeT oJJuH NMUpoXoK. Haliute BeposITHOCTH TOTO, YTO OH OKAXKETCS C BUILIHEH.

5. OK 05 (1 6ann) Haiimute 3naueHue Boipakenus logo2 + 10gz 32

6. OK 01 (1 6a) Haitmre kopers ypasrerms ¥ 7 6x =7.
7. OK 06 (1 6ann) Pemute HepaseHcTBo 25*> > 64. B OTBET 3aMMIINTE HAUMEHBIIIEE TIONOKUTENBHOE

YHCJIO.

x42 1
3x-2 4

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

9. K 1.3 (1 6an1) Haiimure mpon3BoaHyto GYHKIMH B Touke X=0: Y = EX“ —6x% +7x-1
4



10. OK 05 (I 6ann) liBeTHUK, 0OPMIICHHBIH MO WHAWBUIYaTLHOMY 3aKazy, UMeeT (popmy
mwmHApa. Beicota nBetHuka 35 cm, nuamerp ocHoBaHHs 20 cM. CKOJIBKO 3eMJIM HEOOXOIUMO
MIPUBECTH, YTOOBI IBETHUK ObLT 3a0JIHEH MOJHOCTHIO. B OTBET 3amuimnTe 4ucio, JeJIeHHOe Ha TT.
11. OK 07(1 6ann) Hatigure mutomaab GUrypsl, H300payKCHHOM Ha PUCYHKE

|

12. OK 04 (I 6ann) Teno meuxercs mo 3akony S(t)=3t?+5t (M) HaiiuTe ckopocTs Tena
yepe3 1¢ rmocie Havasaa JBUKCHUS.
JOnoJTHUTEIbHAS YACTh

Ilpu evinonnenuu 3ad0anuii 13-16 3anumwume x00 pewienusn u noyuyennsvlii omeem

13. OK 07 (3 6anna) Bpruucnute 1uioniaab 3eMJIH, OTBEICHHOTO MOJ KIyMOYy, MEpUMETp
KOTOPOTO OTPAaHMYMBAIOT JHHHH Y=X>-2X-2 U y=-X>+2. Brpmomuure ueprex. OTBeT naiiTe B
KBaJ[paTHBIX METpPax.

14. OK 04 (3 6anna) Pemmte ypaBHeHHMe sin’X - 2sinx=0. B OTBeT 3amMIINTE KOTMYECTBO
peLICHUH, TpUHAISKAIINX TPOMEXYTKY [0; 477 ]

15. OK 03 (3 6auna) Haitmute 00beM MHOTOTpaHHUKA, H300PaXKEHHOTO Ha PUCYHKE (BCe
JBYTPAHHbBIE YTIIbI MIPSMEIE).

! 1

3
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..................

16. TIK 1.3 (3 6anna) IepBsiii camoBox BhIcakuBaeT 126 cakeHIIEB Ha 5 4acoB ObICTpee, YeM
BTOpOil. CKOJNBKO CA)KEHIIEB 32 Yac BBICAXKUBAET MEPBBIN CaJ0BOJ, €CJIM M3BECTHO, YTO OH 3a 4Yac
MOXET BBICAJIUTh HAa 5 CaKEHIIEB OOJIbIIIE BTOPOTo?



