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1. O0mue mo10KeHust
KommiekT KOHTpoabHO-m3MepuTenbHbIX MaTepuanos (KMM) mo aucuumnimHe

00/1.04 Marematuka, MO CHENHMATBHOCTH CPEAHEr0 NPO(ECcCHOHANBHOTO 00pa30BaHUs

15.02.16 TexHOJIOTHSI MAIIMHOCTPOCHHS.

KHUM pns texkymero koHtposiss 1 KM a1t mpomMexXyTOYHOW aTTeCTaluu, KOTOphIe

MO3BOJISTIOT OIICHUBATH CPOPMHUPOBAHHOCTH OOIINX KOMIETCHITHA.

OO0mme KOMIIETEHIMH, OCBOGHUE KOTOPHIX  IIOATBEPXKIAETCS  JEHCTBUSAMHU
00y4aroLerocs Npyu TEKyleM KOHTPOJIe U Ha IPOMEKYTOYHOH aTTecTaluu:
Kozn u HaumeHnoBanue IInanupyemMble pe3ynbTaThl OCBOCHUS IUCLUIIIMHbI
dbopMUpyeMbIX OOmmue JucuunnuHapHsie
KOMIIETCHIIUH
OK 01. Beibupats cioco0bl | - TOTOBHOCTh K TPYyAY, | -  BIAAE€Th  METOAaMU  JJOKa3aTeJbCTB,
peleHus 3a1a4 OCO3HAHHE LEHHOCTU | AITOPUTMAaMU  pEUICHMs  3aJad;  yMEHHE
npodeccHOHATBLHON MacTepCTBa, (GbopMyIHpOBaTh OMpPEIENICHUs,, AKCHOMBI U
JEATEIIBHOCTH Tpyaoooue; TEOpEMBI,  IPUMEHATH  HUX,  IPOBOJUTH
MIPUMEHUTEIBHO K - rOTOBHOCTh K | IOKa3aTeiabHbIE PACCYKIEHUS BXOJE pEIICHUS
pa3IMYHBIM KOHTEKCTaM | aKTUBHOM 3aza4;
JIeSITEIIbBHOCTH - YMEThb OIEpUPOBATh IOHATUSIMU: CTEHEHb
TEXHOJIOTUYECKON U | 4yuciia, JoropuM Yuciaa; yMEHUE BBIOJIHATH
COLIMAIbHOU BBIUMCJIEHMSI 3HAUYE€HUN U mpeoOpazoBaHuUs
HAIpPaBJIEHHOCTH, BBIPOKEHUI CO CTENEHSAMH U JorapupMamu,
CHOCOOHOCTh npeoOpa3oBaHue IpoOHO-pallMOHATIBHBIX
MHULUUPOBATH, BBIPAXECHMUI;
IUIAHUPOBATh u|- YMETh OIIEpUPOBATh MIOHSATHSL:
CaMOCTOSITENIbHO palnuoHabHbIE, U UppalMOHAIIbHBIE,
BBITOJIHATh TaKylo | I0Ka3aTeJbHBIE, CTEIICHHBIE,
JIeSITEIIbHOCT; norapudmuyeckue, TPUTOHOMETPHUECKHE

- UHTEpEC K Pa3IuYHbIM
chepam
npodeccHoHaNbHOM
JIESITCIILHOCTH.
OsnajeHue
VHHUBEPCATHHBIMU
y4eOHBIMU
MO03HABATEIILHBIMHU
JICICTBUSMU:

a) 6a30BbIC JIOTHYECKUE
JIEUCTBUS:

- CaMOCTOSITEIIEHO
dbopMynupoBaTh u
aKTyaJIM3UPOBATh
npobiemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIIUBATh
CYILLIECTBEHHBII
MPU3HAK WA
OCHOBaHUS TUTSE
CpaBHCHWSI,

YpaBHEHMS U HEPABEHCTBA, UX CUCTEMBI;
- YMeThb ONEepUpOBATH MOHATHUAMHU: (DYHKLHSA,
HenpepbIBHAS byHKLIH, POM3BOJIHAS,
nepBooOpaszHas, ONpeAeNEHHbIH  MHTErpal;
YMETh HaXOJUTh MPOU3BOJHBIC HJIEMEHTAPHBIX
(yHKIIUH, UCTIONB3YS CIIPAaBOYHBIE MaTepUAIIbI;
UCCIIeIoBaTh B MPOCTEHIINX CIIydasiX GYHKLIUU
Ha MOHOTOHHOCTBb, HaXOJUTb HauOOJIBIIINE U
HaVMEHbIINE 3HaueHus (QYHKIMHA; CTPOUTH
rpaduKd  MHOTOWIEHOB C HCIIOJB30BaHUEM
anrmapara MaTeMaTH4eCKOro aHaJM3a,
MPUMEHSTH MMPOU3BOIHYIO MPH PEIICHHE 3a1a4
Ha JIBUOKEHUE; pemartb MPAaKTHUKO-
OPHUCHTHPOBAHHBLIC 3aJa4n Ha HauOOJIbIINE U
HaUMEHbIINE 3HAYCHUs, HAa HAXOXKACHUE MyTH ,
CKOpPOCTH M YCKOPEHHS;

- yMETh OIepUPOBATH MOHATUSAMHU:
panuoHanbHas ~ GYHKIOUS,  TOKa3aTesibHas
GbyHKIMA, CTETIEHHAst byHKLu,
norapudmuyeckas byHKIHS,
TPUTOHOMETpHUUYECKHe (YHKLIHU, OOpaTHbIE
(YHKIIMM;  yMEHHME  CTPOMTh  TrpauKu




KJaccuukanmum u
00001IeHHS;

- OIpedensiTh
JESITEIILHOCTH,
3aJaBaTh MapamMeTpbl U
KpUTEpUU 1754
JOCTHKECHUS;

- BEISIBIISITH
3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B
paccMaTpuBaeMBbIX
SIBIICHUSIX;

- BHOCHUTb KOPPEKTHBBI
B JESITEIILHOCTbD,
OLICHUBATh
COOTBETCTBHUE
pe3yJbTaTOB
OIICHHUBATH
OCJIENCTBUNI
JIESITEIIBHOCTH;
- pa3BUBAThH
KpEaTUBHOE MBIIUICHUE
npu pelieHuu
JKU3HEHHBIX TTPOOIIEM
0) 0a30BbIC
HCCJICIOBATEIILCKUE
JIEUCTBUSL:

- BIQJE€Th HaBbIKAMU
yueOHo-
UCCIIEIOBATENLCKON U
MPOEKTHOMN
JESITENIbHOCTH,
HaBBIKAMU pa3peIieHus
npobiem;

- BBISIBJIATH TPUYUHHO-
CIIE/ICTBEHHBIC CBSI3H U
aKTyaJIU3UPOBAThH
3ajauy, BBIJIBUTaTh
TUTIOTE3y €€ PpEIICHHUS,
HAaXOJUTh  apPTyYMEHTHI
TUTST JI0Ka3aTeIbCTBA
CBOMX  YTBEpXICHUH,
3aJ]aBaTh MMapameTphl U
KPUTEPUU PELICHUS;

- aHATM3UPOBATH
MOJly4YeHHBIE B  XOJIe
peleHus 3aJ1a9H
pe3yNIbTaThl,
KPUTHYECKH OIICHUBATH
ux JIOCTOBEPHOCTb,
MIPOTHO3HPOBATH
U3MEHEHHE B HOBBIX
YCIIOBUSX;

LeIn

LIEIISIM,
pHUCKH

M3y4YEHHBIX (PYHKIUH, UCIOJIb30BaTh Tpaduku
IpU M3YYEHUH IMPOIECCOB U 3aBUCUMOCTEH,
NpH pEmICHWH 3a7ad W3 JPYTUX YYeOHBIX
NpEeIMETOB M 3aJad4 U3 peajbHON JKU3HU;
BBIpaKaTh (HOpPMyJIaMH 3aBUCUMOCTSIMH MEKITY
BEITMYUHAMU;

- yMeTh pemiatb TEKCTOBBIC 3aJaud pPa3HbIX
TUNOB (B TOM YHCJIE Ha TPOLEHTHI, JOIH H
9YacTH, Ha JBWXEHUE, padoTy, CTOMMOCTb
TOBApOB M YCIIYT, HAJOTH, 33/1a4d Ha 00JacTu
yIpaBJIICHUS  JIMYHBIMH W CEMCHHBIMHU
¢uHaHCAMM); COCTAaBIISATh BBIPKEHUS,
yYpaBHCHHS, HEPAaBEHCTBA W HMX CHCTEMBI IIO
YCIOBHIO 3a/lauyM, HCCIIEAOBATh IOIY4YEHHOE
pellieHHe W OIICHWBaTh IPaBIAONOJOOHOCTb
pe3yIbTaTOB;

- yYMETh OIEPHPOBATH TOHSATHIMHU: CpEIHEE
apudmernueckoe, MenuaHa, HawOoOJbIIEE U
HaMMEHbBIIICEe 3HAUYCHHS, pa3Max, IUCIICPCHS,
CTaHJApTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
yYMETh U3BJICKATh, UHTEPIPETHPOBATH
UHPOPMALINIO, TPEACTABICHHYIO B TaONHIAX,
Ha Juarpammax, rpadukax, OTpaKkarollyro
CBOWCTBA pEaJbHBIX IPOIECCOB M SIBICHUN;

OPEICTaBIsITh MH(POPMAIUIO C  OMOIIBIO
Ta0IHI u Jarpamu; HCCIIEIOBATh
CTaTUCTHYCCKHUEC HOaHHbIC, B TOM 4YHCIE C
OpUMEHEeHHeM TrpaduvyeckuXx METOJOB U

3JIEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATH MOHATUAMU: CIIy4alHbBIN
ONBIT M Cily4yailHOE COOBITHE, BEPOSTHOCTH
CllyyalfHOro COOBITHS; yMEHHE BBIUYUCIAThH
BEPOSTHOCTh C HCIIOJIb30BAHUEM I'papUUecKUX
METO/IOB; MPUMEHATh (OPMYINbI CIOXEHUS U
YMHOXEHHSI BEPOATHOCTEH, KOMOWHATOpHBIE
¢bakTel W ¢GopMyIBl TpU pPELICHUH 3ajad;
OLICHUBATh BEPOSITHOCTH PEANbHBIX COOBITHUM;
3HAKOMCTBA CO CIIy4allHBIMM BEIUYUHAMU;
YMEHUE TPHUBOJUTH IPUMEPHI IPOSBICHUSA

3aKOHAa OOJNBIIMX YHCEN TMPUPOIAHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- yMeThb OINEpUpOBaTh TMOHATHUSMHU: TOUKa,
npsiMas, IJIOCKOCTb, MIPOCTPAHCTBO,

JBYTPAaHHBIN YIoJl, CKPEIIUBAOLIUECS MPSIMBIE,
MapajuIeIbHOCTh W NEPHEHIUKYJISIPHOCTh
IPSIMBIX U IUIOCKOCTEH, YrOJl MEXAY MPSMBIMU,
yroa MeXAy MpsSMOM M IUIOCKOCTBIO, YIoJl
MEXKAY IIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0
IINIOCKOCTH, PACCTOAHUC MCEKAY MPAMBIMU,
paccTositHue MEXAy IUIOCKOCTSMH; YMEHUE
HCIIOJIB30BAaTh IMPU PCHICHUHA 3aJla4 M3YYCHHBIC
(GakTel W TeEOpeMbl IUIAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro




- yMeTh IEpPEHOCHUTH
3HAHUA B
HI03HABATEIbHYIO u
NPaKTUYECKYI0 00JacTh
KHU3HEICSITEIbHOCTH;

- YyMETb UHTErPUPOBATH
3HaHUS W3  Pa3HBIX
MPEIMETHBIX 00IacTel;

-BBIJIBUTaTh HOBEIE
UJIeH, npeiaraTh
OpUTHHAIBHON

MOJAXOJbI U PEIICHHS U
CIIOCOOHOCTH HX
HCIIOJIb30BaHMS B
MO3HAaBaTEJILHOM n

COLIMAJIbHOM IIPAKTHKE.

MHPA;
- YMCTb OIICpHUPOBATH IIOHATUAMMU:
MHOT'OTPaHHHK, CEYCHHEe MHOTOTPaHHHKA, KO,
napauiesienure]], npu3Ma, nupamuzia, Gurypa
¥ TOBEPXHOCTh BpALICHUS, LHJIMHAP, KOHYC,
map, cdepa, cedeHue (UTYpbl BparieHUs,
IUIOCKOCTh, Kacaromascsi cdepbl, HIHHAPA,
KOHYCa, IUIOIIAAb ITOBEPXHOCTH NUPAMUIBI,
npu3mbl. KoHyca, uimuHapa, miomanb chepsl,
o0beM KyOa, IPSMOYTOJIBHOTO
napajviejenunesia,  MUPaMHIbI,  [PH3MBI,
[IIMHAPA, KOHYCa, [1apa; yMEHHE N300pakaTh
MHOTOTPaHHHUKU U MOBEPXHOCTH BPAIICHHS, UX
CCUCHUA OT PYKH, C HNOMOIIBIO YCPTCIKHBIX

HHCTPYMCHTOB U JJICKTPOHHBIX CpEACTB,
YMCHHC pacrio3HaBaTb CUMMCTPUIO B
IIPOCTPAHCTBE, YMCHHUEC paciio3HaBaThb

NpaBUJIbHBIE MHOTOTPAHHUKHY;
- YMETb ONEpPUPOBATH MOHITUSAMU: JBI)KEHUE B
NpOCTpaHCTBE,  NOJOOHBIE  (GUTYpHl B
IPOCTPAHCTBE;  MCIIOJIb30BaThb  OTHOLICHUE
IJIOMAJe  TIOBEPXHOCTE W 00BEMOB
HOJOOHBIX (PUTYp IIPU PELICHUH 3a/1a4;

- yMeTh  BBIYHCIATH  T'€OMETPUYECKHE
BEJIMYMHBI(JUIMHA, Yroj, IUIOIIAAb, OOBEM,
IUIOIIA/b IIOBEPXHOCTH), UCIIOJIB3YS
U3YYEHHbIE (POPMYIIBI U METOBL;
- yMETh OIIepUPOBAThH
IPSIMOYTOJIbHAS cucrema KOOpJMHAT,
KOOpJIMHATBl TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOPa, CKaJIPHOE MPOU3BEJACHHUE, YIOJ
MEXIy  BEKTOpaMH, CyMMa  BEKTOpPOB,
MIPOU3BECHNE BEKTOpA Ha YUCIIO; HAXOJIUTH C
HOMOIIBI0 M3YYEHHBIX (OPMYT KOOPAUHATHI
CepeUHbl OTPE3Ka, PACCTOSHUE MEXKIY IBYMS
TOYKaMU;

- yMeThb BbIOMpATh MOAXOMAAIIUN H3YYEHHBIN
METO/ JJI pelIeHus 3aJadyd, pPacro3HaBaTh
MaTemMaTHueckue QakThl M MaTeMaTH4YecKue
MOJENM B TPUPOAHBIX U  OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOJIUTH

IIOHATUAMMU:

IPUMEPBI MaTEMaTHYECKHUX OTKPBITHH
POCCUMCKOM ¥ MHPOBOM MaTeMaTHYECKOU
HayKH.

- YMETb OTIepUPOBATh MOHATHSIMHU:
OINpEZCIICHUE, aKCUOMa, TEOPEMa, CIIEJICTBUE,
CBOICTBO, MpU3HAK, JI0Ka3aTeNbCTBO,
paBHOCWIbHBIE  (OPMYJIMPOBKH;  yYMEHHE
dhopmynupoBaTh oOpaTHOE "

IIPOTUBOIIOJIOKHOE YTBEPXKACHUE, IPUBOIUTH
MpUMepPbl U KOHTPIPHUMEPHI, HCIOJIb30BAThH
METOJI MaTeEMaTU4YECKON MHIYKIMH; TPOBOAUTH
JIOKA3aTeNIbHbIE PACCYXKIEHUS NIPU PEIICHUU




3a/1a4, OLEHUBATh JIOTUYECKYIO NPAaBUIBHOCTH
pacCyXJIeHUH;

- YMETb OIIEPUPOBATH MOHATUSAMU: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpalusl HaJl MHOYKECTBaMHU;
YMEHHE UCIIOJIb30BaTh TEOPETUKY-
MHO>KECTBEHHBIM  ammapar JUisl  ONKUCAHUs
peaJIbHBII IIPOLECCOB U ABJICHUM IIPU PELICHUN
3aJa4 , B TOM YHCIH M3 APYrHUX Y4eOHBIX
IIPEIMETOB;

- yMeTh ONEpUpOBaTH MOHATUAMHU: Tpad,
CBs3HBIM Tpad, pgepeBo, nwmkiI, Tpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaThb M OIMCHIBATH
rpadsl pa3InYHBIMU CLIOCOOAMH; HCIIOIb30BaTh
rpadsl IpU pelIeHre 3a1a4;

- YMeTb CBOOOJHO ONEPUPOBATh MOHATUAMU:
COUETaHMsI, MEPECTAaHOBKA YHCIO COYETaHUH,
YHUCIO  IEepecTaHoBoK; OumHoM  HeloToHa;
yYMEHHUE MPUMEHATh KOMOWHATOPHBIE (haKThl U
paccyXIeHus Ul peLICHUs 3a/1a4;

- YMETb OIepupoBaTh HOHSTUSIMU:
HaTYpaJIbHOE YMCIIO, LIEJI0€ YUCIIO, OCTATOK I10
MOJTYJIIO, paluoOHAIIbHOE YHCIIO,
UppalOHaIbHOE 4HCJIO, MHO’K€ECTBA
HaTypaJIbHBIX, LEJIbIX, paloHalIbHbIX,
JEHCTBUTEIBHBIX YMCEIl; YMEHHE UCIIOJIb30BATh
NPU3HAKK JCIMMOCTH, HAUMEHBIIHK OOIui
JENUTENIb W HauMeHbllee oOIee KpaTHoe,
anroput™ EBimaa npu pelieHun 3aaad;
3HAKOMCTBO C PAa3JIMYHBIMU T1O3ULHOHHBIMU
CUCTEMAMHU CUMCIICHUS;

- yMeTb CBOOOJHO ONEPUPOBATH IMOHATUSMU:
CTENEHb C LENbIM IIOKa3aTeleM, KOpPEHb
HaTypaJbHOE CTETICHH, CTENEHb c
pallMOHAIbHBIM  IIOKa3aTeleM, CTENeHb ¢
JeNCTBUTENbHBIM(BEILIECTBEHHBIM)
nokaszareiaeM, Jiorapugm — 4ucia, CHHYC,
KOCHHYC U TaHT€HC MPON3BOJILHOIO YKCIIA;

- YMETb ONEPUPOBATH MOHATUAMU: TOXKIECTBO,
TOKJIECTBEHHOE Ipeo0pa3oBaHKE, YpaBHEHHE,
HEPABEHCTBA, CUCTEMAa  ypaBHEHHH U
HEpPaBEHCTB, PAaBHOCWJIBHOCTb  YpaBHEHMI],
HEPAaBEHCTB M CHCTEM,  palMOHAaJbHBIE,
MppalMOHaNIbHbIE, TOKA3aTeNIbHbIE, CTEIIEHHBIE,
JorapupmMHuyIecKue, TPUTOHOMETPHUECKHE
YpaBHEHUS, HEPaBEHCTBA M CHCTEMbI; YMEHHUE
pelaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C
MOMOIIBI0  Pa3jMYHbIX MNPUEMOB; pellaTh
YPaBHEHUs HEpaBEHCTBA M  CHUCTEMBI C
rapameTpom; MPUMEHSITh yYpaBHEHUS,
HEpPABEHCTBA, WX CHCTEMbl I pPELICHUs
MaTeMaTHYeCKHX 3a7ad M 3a/1ad U3 pa3iInyHbIX
o0acTeil HayKH U peaNbHOM KU3HM;

- YMeThb CBOOOJHO ONEPUPOBATH TMOHATUSMU:




rpaduk  GyHKOMH, oOpaTHas  (QyHKIUA,
KOMIO3ULMS (QYHKIUH, JuHeHHas QyHKIus,
KBaJpaTuyuHas PyHKIUs, CTENIEHHAss (PYHKITUS C
LEeNbIM  TI0Ka3aTeleM, TPUTOHOMETPHUYECKHE
¢yHKIMH, O0OpaTHble TPUTOHOMETPUYECKUE
(GyHKIMH, TOKa3aTenbHas U JlorapuMUIecKue
(hyHKIIMH; yMEHUE CTPOUTH TpaduKu PyHKITUH,
BBITOJIHATH npeoOpa3oBaHue rpaduKoB
(GyHKUMH; yMEHHE HCHOJb30BaTh TIpaduKu
GyHKUMH A7 W3y4YEHHs]  MPOLECCOB U
3aBHCUMOCTEH MpHU PELIeHUH 33134 U3 APYrux
y4eOHBIX NPEIMETOB M W3 peajbHON >KU3HU;
BbIpakaTh (HOpMyJaMH 3aBUCUMOCTH MEXIY
BEITMYMHAMU;

- YMEeHHE CBOOOJHO ONEpPUPOBATh MOHATHIMU:
YEeTHOCTh (DYHKIIUH, IEPUOJUYHOCTD (PYHKITUH,
OTPaHUYEHHOCTh  (YHKLUUH, MOHOTOHHOCTh
GyHKINH, SKCTpeMyM (QYHKIUHM, HanOoJbIIee
U HauMEHbllee 3HadeHus (QYHKIMM Ha
IPOMEKYTKE; yMEHHUe MIPOBOJIUTH
uccienoBaHue QyHKINU;

- YMEHHE HCIOJIb30BaTh CBOWCTBA M TpaduKu
byHKIMI s pelieHust YpaBHEHUH,
HEpaBEHCTB W  3aJa4y C  [apaMeTpaMmu;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH
MHO>KECTBA PEIICHUM YpPaBHEHMI, HEPABEHCTB
U UX CHCTEM;

- YMeTb CBOOOJHO ONEpUPOBATh MOHATUAMU:
HIOCJIEIOBATENBHOCTb, apupmMeTHIecKas
nporpeccusi, TI'€OMETpHuYecKass IpOrpeccus,
O0eCKOHeUyHO  yObIBaroImasi TeoMeTphuYecKas
nporpeccus; yMeHue 3aJaBaTh
MOCTIeIOBATEIbHOCTH, B  TOM  4YHCIE C
HOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

- YMETh OTIepPUPOBATH MOHATHSIMU:
HENPEPHIBHOCTD ¢byHKIHY, ACHMIITOTBI
rpaduka ¢GyHKIUMM, TepBas U BTOpas
npou3BoJHas (YHKIMM, TEOMETPUUYECKHH U
¢buznueckuit CMBICII IIPOU3BOHOM,
nepBooOpa3Hasi, ONpEAEICHHBIH  HHTErpa;
YMEHUE  HaXOJUTh  aCHMIITOTHI  rpaduka
(YHKIMH; yMEHUE BBIYUCIATH HPOU3BOJIHBIE
CYMMBI, MIPOU3BEIICHHUS, 9aCcTHOTO "
KOMITO3UIINH (DYHKIIHIA,

- YMEHHE WCIIOJNb30BaTh IPOU3BOIAHYIO JIJIS
uccrneoBaHus  (QyHKUIUH, UIs HaXO0XKJICHHS
HAWIYYIIETO PEIIeHHUs] B MPHUKIAIHBIX, B TOM
qyuciae  COUUAIBHO  —HKOHOMHYECKHUX  H
bu3nveckux  3amavyax, JUIg  ONpeJeeHue
CKOpPOCTH U YCKOPEHUS, HAXOJIUTh IUIOLAaN U
o0bemMbl (GUTYp € TIOMOUIbIO HHTErpana;
NPUBOAUTH  TNPUMEPHl  MaTEMaTUYECKOIro
MOJICITUPOBAHUS Cc TIOMOIIIBIO




nuddepeHIabHBIX YPaBHCHH;

- YMCTb OIICpHUPOBATH IIOHATUAMMU:
KOMIIJIEKCHOC qHuCJIo, COIMPS’KECHHEBIC
KOMILJICKCHBIC 4YHCJIa, MOAYJb MW aprymcHT
KOMIIJICKCHOI'O quciia, (bopMa 3aImcu
KOMIIJICKCHBIX YHUCCJI (I‘ COMCTpHUYCCKad,

TPUTOHOMETpHUUECKass U  anreOpanyeckas);
YMETh MPOU3BOANUTE apu(PMETHIECKU AeHCTBUS
C KOMIUIEKCHBIMM  YHCJIAMH; IPUBOJUTH
IpUMEpPbl  HUCIOJB30BAaHUS  KOMILIEKCHBIX
YHUCEJT,

- yMeTb CBOOOJHO ONEPUPOBATH IMOHATHUAMHU:
cpenHee apudmeruueckoe, MeJlMaHa,
HauOoJbIIee M HAMMEHbIIIEEe 3HAYCHNUs, pa3Max,
JUCIIEpCHUs, CTaHAAPTHOE OTKJIOHEHHE s
ONMCAaHUSA  YMCIOBBIX  JAHHBIX;  YMEHHUE
UCCJIEI0BATh CTaTUCTUYECKHE JAHHBIE, B TOM
qrcie ¢ MPUMEHEHHEM rpaduyecKux MEeTOJI0B
U DJIGKTPOHHBIX  CpPEACTB;  TpaduyecKu
UCCIIEJIOBaTh COBMECTHbIE HAOJIOJEHUS C
MOMOILBIO AHarpaMM pacCEeUBaHUs U JIMHEWHON
perpeccuu;

- YMEHHE HAaXOJUTh BEPOSTHOCTU COOBITHI U
UCTIOJI30BaHUEM  TpaUYecKUX  METOJIOB;
OPUMEHATh JUIsl pelieHust 3afad  (HopMyIibl
CIIOKEHMSI M  YMHOXEHHUS  BEpOSTHOCTEH,
(dbopMyTy TIOTHOH BEPOSTHOCTH, (HOPMYITY
bepuynnu,  komOuHaTOopHBIe  (DakTBl U
(opMyJIBI; OLEHUBATH BEPOSITHOCTH PEATbHBIX
COOBITHIA; YMEHHE ONEepPUPOBATH MOHATHUSIMHU:
cilydaiiHas BEJIMYMHA, pacnpesesenme
BEPOSATHOCTEH, MaTEMAaTHYECKOE OXHUAAHUE,
JUCTepcuss U CTaHAApTHOE  OTKJIOHEHHE

CIIy4anHOM BEJIMYMHBI, byHKIIIN
pacmpeneNeHus M IUIOTHOCTH PaBHOMEPHOTIO,
[10Ka3aTeJILHOTO u HOPMAJIBHOT'O
pacmpeeNeHnN; YMCHHE HCIIOJIb30BaTh

CBOMCTBA M3YUYEHHBIX pACHPENCICHUN NI
peuieHuss 3a1ad; 3HAKOMCTBO C IIOHATHSMU:
3aKOH OOJIBIIMX YHCEN, METOABl BBIOOPOUYHBIX
WCCIIEIOBaHUI; yMEHUE MPHUBOJIUTH MPUMEPHI
OpOSIBIIEHUS.  3aKOHAa  OOJBIIMX YHCET B
MIPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMeTb CBOOOJHO ONEpUPOBATh MOHATUAMHU:
TOYKa, MpsAMas, IUIOCKOCTh, IIPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKUH YroJ, ABYTPaHHBIN
yroJ, TPEXTPAHHBIA YIroJl, IMepeceKaroluecs,
NapajulesIbHblE M CKPEILMBAIOIINECS MPSIMBIE,
MMapajuIeIbHOCTh W NEPHEHIUKYISIPHOCTH
MPSMBIX U IUIOCKOCTEH, YTOJI MEXKAY MPSIMBIMH,
Yroa MeXAy MpsSMOM M IUIOCKOCTBIO, YIoJl
MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOJb30BaTh
P pElIEHUU 3a/ad U3Yy4YeHHble (aKThl U




TEOpEeMbl IUIAHUMETPHUU; YMEHHUE OLCHUBATh
pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHDE;

yMEHHE OIepupoOBaTh MOHITUSIMHU:
MHOTOTPaHHUK, CEYEHHWE  MHOTOrpPaHHUKA,
IPAaBUJIbHBIH MHOTOTPaHHUK, npu3Ma,

nupaMua, Gurypa u MOBEpXHOCTH BpaIlleHUS,
WIMHIpP, KOHYC, Imap, cdepa, pa3BepTKa
MIOBEPXHOCTH, CEYEHUE KOHyca U LWIMHJIPA,
napajuielbHble OCH WJIM OCHOBAaHHIO, CEYCHHUE
mapa, IUIOCKOCTh,  Kacaromasicsi — cqepsl,
UUJIMHAPA, KOHYCA;

- YMEHHME CTPOUTb CEUEHHUE MHOI'OI'DAaHHUKA,
u300paxaTb ~MHOTOTPaHHHUKH, (UIYypel U
IIOBEPXHOCTH BpAIEHUS, UX CEUEHUS, B TOM
YUCJIE C IOMOIIBIK JIIEKTPOHHBIX CPEACTB;
YMEHHME IPUMEHSATH CBOICTBA F€OMETPUUECKUX
¢buryp, camocTosTeNbHO  (QOPMYIHPOBATH
ONpesieNIeHUus] M3y4aeMbIX (Uryp, BBIIBUTATbH
TUIIOTE3bl O  CBOMCTBax M  MpPU3HAKAX
reOMEeTpUUECKuX (GUryp, OOOCHOBBIBATH WIIH

OlpoBepraTb ~ MX;  yMEHHE  IPOBOJIHUTH
KIaccupukanuo  QUryp 1O pa3IHYHBIM
HpU3HAaKaM, BBITIOJTHATH HEoOX0AUMBIE

JIOTIOJTHUTEIbHBIE TOCTPOCHHS,;
- YMeTb CBOOOJHO ONEpUPOBATh MOHATUAMHU:
wiomanb Gurypsl, o0beM (GUrypbl, BEINYHHA
yIiia, pacCTOSHUE OT TOYKH JI0 IUIOCKOCTH,
paccTossHuE MEXAY MpSAMBIMH, PpacCTOSIHUE
MEXIy IUIOCKOCTSIMH, TUIOMAAb  CQepsl,
IUIOIAAb TOBEPXHOCTH MUPAMUABI, MPU3MBI,
KOHyCa, LWIMHIpA, KOHYyCa, IIapa; YMEHHUe
HaXOJIUTh OTHOUIEHHE OO0BEMOB MOAOOHBIX
uryp;

- YMeTb CBOOOJHO ONEpUPOBATh MOHATUAMHU:
JIBHKEHHE, napasiebHbIN MEePEHOC,
CUMMETpPHUS Ha IUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, npeoOpa3oBaHue noaoousi,
noJOo0HBIE (UTYpBl; YMEHHE PpaclO3HaBaTh
paBHbIE U MOJO0HBIE (UTYPHI, B TOM YHUCIE B
OpUpoje, HCKYCCTBE, AapXMTEKType; YMEHUe
WCTIOJBh30BAaTh TEOMETPUYECKHE OTHOIICHHUS,
HaXOJUTh T€OMETPUUECKUE BEIUYMHBI (JJIMHA,
yroJ1, IUIoIa/ib, 00BEM) MPHU PELICHUH 337a4 U3
JPYruxX y4eOHBIX NMPEJAMETOB U MX pealbHOU
KHU3HH,

- yMeTb CBOOOJHO ONEpUPOBATH MOHATUAMHU:
MPSIMOYTOJIbHAST CHCTEMa KOOPIMHAT, BEKTOD,
KOOp/AMHATBl  BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEJICHNE BEKTOpa Ha YMCIIO, PA3JIOKEHUE
BEKTOpa 1Mo 0a3ucy, CKalsgpHOEe MPOU3BE/ICHHE,
BEKTOPHOE  TPOM3BEACHUE, Yol  MEXIY
BEKTOpaMH; YMEHHE HUCIOJIb30BaTh BEKTOPHBIM
W KOODJAWHATHBI METON Ui pelIeHHS
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TFEeOMETPUUECKUX 3aJad M 3aJad JApYrux
y4eOHBIX mpeaMeToB: Marpuma 2x2 u 3x3,
ONIPENICIUTENIb ~ MAaTpPUIlbl, TI'EOMETPUYECKUI
CMBICII OIIPEIEIINTEIIS;

- YMETh MOJEIIMPOBATh pPealbHble CUTyallul Ha
SI3BIKE MATEMAaTUKH; COCTaBIISATh BBIPAXKECHMS,
YPaBHEHMsl, HEpaBEHCTBA M MX CHCTEMBI IIO
YCIOBHIO 3a/la4M, HCCIIEA0BaTh IOCTPOCHHBIE
MOJIEJIU C UCIOJIb30BAHUEM aMIapara ajareopsl,
MHTEPIPETUPOBATh IOJYYEHHBIH pE3YyJIbTaT;
CTPOUTH MAaTEMaTUYECKHE MOJEIU C TIOMOIIbIO
FE€OMETPUUECKUX NMOHSATUN U BEJIMYMH, peIIaTh
CBSI3aHHBIE C HUMH IPAKTHUYECKHE 3a]auu;
COCTaBIISATh BEPOSATHYIO MOJIETb u
UHTEPIPETUPOBATh IOJYYEHHBIH pe3yibTar;
pelmats NpUKIAJAHBIE 33Jaud  CpPeICTBAMHU
MaTeMaTHYeCKOro aHajiu3a, B TOM YHUCIIE
COIIMATBHO-9KOHOMUYECKOTO0 M  (PU3UIECKOrOo
XapakTepa;

- YMEHHE BBIOMpATh MOAXOMSAIIMNA METOJ ISt
peleHus 3ajlaud; IOHMMaHWE 3HAYUMOCTH
MaTeMaTUKH B H3YYEHUM TMPUPOIHBIX U
OOIIECTBEHHBIX MIPOLIECCOB U SIBICHUI; YMEHUIN

pacrno3HaBarhb IIPOSIBIICHUE 3aKOHOB
MaTEMaTUKU U UCKYCCTBE, YMEHHUE NPUBOIUTH
IIPUMEPBI MaTEeMaTHYECKUX OTKPBITHH

POCCUMCKOM ¥ MHUPOBOM MaTeMaTU4YECKOU
HayKH

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOUCKA, aHaJIu3a U
UHTEPIpETauN
uHbopMalnH, U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH JIs
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
NEeSITETTHHOCTH.

B obGnactu nieHHOCTH
HAy4HOT'O MMO3HAHMUS:
- cOpMHUPOBAHHOCTH
MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
00IIeCTBEHHOM
MPaKTHUKH,
OCHOBAHHOTO Ha
Jasnore KyibTyp,
CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO
MecTa B
MOJIMKYJIbTYPHOM
MHUpE;
-COBEpIIICHCTBOBAHHE
SI3LIKOBOM U
YUTATENhCKOH
KYJbTYpbI KaK CpEJICTBa
B3aNMOJEHCTBHUSA
MEXIY JI0JIbMU U
TIO3HAHMS MDA,
- OCO3HAHHE IICHHOCTHU
Hay4YHOU

- YMETh OIIEPUPOBATh MOHATUAMU:
paroHaibHast PyHKIIMS, TOKa3aTelbHasI
¢byHKIMS, cTeneHHas QyHKIus,
norapudmuueckas QyHKIUSA,
TPUTOHOMETpHUYECKHE (PYHKIMH, OOpaTHbIE
byHKIINN;

- YMEHUE CTPOUTh IpaUKH N3y4yeHHBIX
(GyHKIMH, UCII0JIB30BATh IpadUKU PU
W3Y4EHUHU IPOLECCOB U 3aBUCUMOCTEN, ITPH
pelLIeHnH 3a1a4 U3 IpYrux y4eOHbIX
NpPEMETOB U 3ajlay U3 peallbHON KU3HHU;
BBIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU;

- YMEHHUE ONEePUPOBATH MOHATHIMU:
TOKIECTBO, TOXK/IECTBEHHOE NPeoOpa3oBaHuUE,
ypaBHEHHE, HEPaBEeHCTBO, CUCTEMA YPaBHEHU I
HEPABEHCTB, PABHOCUJILHOCTh YPaBHEHUH,
HEPaBEHCTB U CHCTEM, HPPALIIOHAJIbHBIE,
MppalMoOHaTIbHbIE, TTOKa3aTeNbHbIE, CTENICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE
ypaBHEHHS, HEPAaBEHCTBA U CHCTEMBI; YMETh
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C
MIOMOIIBIO PA3ITUYHBIX MIPHEMOB, PEIIATh
YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI C
apaMeTpoM; TPUMEHSITh YPaBHEHHS,
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JeSITEIbHOCTH,
TOTOBHOCTH
OCYIIECTBIISITh
MIPOCKTHYIO U
HCCJIEIOBATEIbCKYIO
JEeSTEIbHOCTD
WHIUBUAYAIbHO U B
rpymrme.
OBiageHue
YVHHUBEPCATHHBIMU
y4eOHBIMU
M03HABATEILHBIMU
NEUCTBUSIMU:

- pabora ¢
uH(popMaluei: BIaieTh
HaBBIKaMU TIOJTYYCHHS
nHpopManuu U3
HMCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISITH TIOUCK,
aHau3,
CHCTEMaTH3AIHIO U
HUHTEPIIPETALNIO
uH(popManuu
pa3IMYHbIX BUJOB U
(dbopM mpeicTaBICHHUS,
- CO3/1aBaTh TEKCTHI B
pa3ianuHbIX (hopMaTax ¢
y4eTOM Ha3HAUCHUS
uHpopmanuu u
LEJIEBOM ayIUTOPHH,
BBIOMpAsi ONITUMATBHYIO
dbopmy mipeACcTaBICHUS
U BU3YyallU3allly;

- OIICHUBATh
JOCTOBEPHOCTb,
JICTUTUMHOCTD
uHpopmanuu, ee
COOTBETCTBUE
MPaBOBBIM M MOPAJILHO-
ATUYECKUM HOPMaM;

- HCTIOJIb30BAaTh
cpezacTBa
WH(OPMAILIMOHHBIX U
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI B pEIICHUN
KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX U
OpTraHHU3aIMOHHBIX
3aja4 ¢ coOIr0IeHuEM
TpeboBaHMit
SPrOHOMUKHU, TEXHUKH
0e30ITacHOCTH,

HEPaBEHCTBA, UX CUCTEMBI JUIsl PEIICHUS
MaTeMaTHYeCKHX 3aJa4 U 3a]1a4 U3 Pa3InuHbIX
obJyacTell HAyKW W peaIbHOW KU3HH,

- YMETh CBOOOTHO ONIEPUPOBATH MOHSATHSIMHU:
JBI)KCHUE, MTAapajlIeIbHBINA IEPEHOC,
CUMMETPHS Ha TUIOCKOCTH B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue Moa00ue,
mo1I00HbBIE PUTYPHI; YMETh PACcIIO3HABATH
paBHbBIE U IOJOOHBIC (PUTYPHI, B TOM YHCIIC B
MIPUPOJIC, UCKYCCTBE, ApXUTEKTYPE; YMETh
UCTIOJIb30BaTh T€OMETPUICCKHE OTHOIICHHUS,
HaXOJUTh T€OMETPUICCKIE BETUIHHBI (JJTMHA,
yToJ1, IJIOMIA b, 00BEM) MIPH PEHICHUH 33134 U3
JIPYTUX y4eOHBIX MPEIMETOB M U3 PEaTbHON
KU3HH
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THT'HCHBI,

HOPM, HOPM

0e301acHOCTH;

0€e301acHOCTH
JIMYHOCTHU.

OK 03 IInanupoBathb u

pecypcocOepexeHus,
MPABOBBIX M ATUYECKUX

UH(}pOpMaAITMOHHOM

- BJIaJICTh HABBIKAMU
pacrio3HaBaHUs U
3aIIUTHl MH(OPMALUH,
UH(POPMALMOHHOM

pc€ajin3oBaTb COOCTBEHHOE

JIeATEIIbHOCTD B
npodeccuoHanbHOM chepe,

UCIIOJIb30BATh 3HAHUS T10
(UHAHCOBON TPAMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX
CUTYaIHsix

IIOBEICHUS,
- CHOCOOHOCTH

IIpUHHUMATb

OPHEHTHPYSCh Ha
MOpAJIbHO-

Y LIEHHOCTH;
- OCO3HAHME JINYHOTO
BKJIaJia B IOCTPOEHUE
YCTOMYUBOIO
Oynymiero;
- OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM
ponuTensm u (Win)
JPYTUM YJICHaM CEMbH,
CO3JJaHUIO CEMbH Ha
OCHOBE OCO3HAHHOT'O
MPUHATHS LEHHOCTEN
CEMEHOM )KU3HU B
COOTBETCTBUU C
TPAAUITUSIMU HAPOJIOB
Poccuu;
OsnajeHue
YHUBEpCATbHBIMHU
peryasiTUBHBIMU
NEUCTBUSIMU:
a) CaMOOpraHu3aIus:
- CaMOCTOSTEIbHO
OCYUIECTBIISATh
MTO3HABATEIHHYIO
JIeATEIbHOCTD,
BBISIBJISITH POOJIEMBI,

B o6nactu nyxoBHO-

HPaBCTBEHHOT'O
npodeccCuoHaIbHOE U BOCITUTAHUS:
JIMYHOCTHOE Pa3BUTHE, - cOPMUPOBAHHOCTh
HNPEAIPUHUMATEINBCKYIO HPaBCTBEHHOI'0

CO3HaHus, OSTUYCCKOI'O

OLCHUBATb CUTYyallUIO U

OCO3HAaHHBIC PCUICHUA,

HpPaBCTBCHHBIC HOPMbI

- YMETh OIIEPUPOBATH MOHITHIMU:
palMoHAIBHBIC, UPPALUOHATIBHEIE,
MoKa3aTeIbHbIE, CTETICHHBIE,
aorapu(pMUUECKHe, TPUHTOHOMETPHYECKHE
YpaBHEHHSI ¥ HEPABEHCTBA, MX CHCTEMBI;
- YMETh ONEPUPOBATh MOHITUSMH:
MHOTOTpaHHHK, CEY€HNEe MHOTOTPaHHUKA, KYO,
napaJuleNieuIes, Ipu3Ma, mupamuaa, Gurypa
Y TIOBEPXHOCTH BpAIIEHUs, HWINHAP, KOHYC,
map, cepa, ceueHust GUTYpHI BpalleHHs,
IUIOCKOCTB, Kacarommasics chepa, IHHIPA,
KOHYCA, IJIOIIa1b HOBEPXHOCTHU UPAMUJIBL,
IPU3MBI, KOHYCa, IWIMHAPA, IUI0MAas chepsl,
00BEM KyOa, MPSIMOYTOJILHOTO
napaiesienumnea, MupaMuIbl, TPU3MEI,
IITMH]pA, KOHYCa, 11apa;
Ymenne n300pakaTb MHOTOTPAaHHUKHI U
MOBEPXHOCTH BPAILCHHUS, UX BPALICHUS OT
PYKH C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB H
JIEKTPOHHBIX CPEJICTB; YMETh Paclo3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMETh
pacrio3HaBaTh IPaBUIIbHbIE MHOTOTPAHHUKHY;
- YMETh ONEPUPOBATH MOHITHIMU:
NpSIMOYTOJIbHAs CCTeMa KOOP/IMHAT,
KOOPJAWHATHI TOUYKH, BEKTOP, KOOPAHHATHI
BEKTOpa, CKAJSIPHOE MIPOU3BEACHUE, YTOJI
MEX]Ty BEKTOpaMH, CyMMa BEKTOPOB,
IPOM3BEIECHUE BEKTOPA Ha YMCIIO; HAXOAUTH C
MIOMOIIBIO U3YYEHHBIX (DOPMYIT KOOPMHATHI
CepeIMHbI OTPE3Ka, PACCTOSTHUE MEXTY ABYMS
TOYKaMHU.
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CTaBUTbH U
(bopmynHupoBaTh
cOOCTBEHHEIE 3aa4U B
o0pa3oBaTenbHOI
NEeSITeIbHOCTH U
YKU3HEHHBIX
CUTYaIUsIX;

- CaMOCTOSITEIHHO
COCTaBJIATH IJIaH
pelieHus IpodIeMsl ¢
Y4€TOM UMEIOIIUXCS
peCypcoB,
COOCTBEHHBIX
BO3MOXHOCTEH U
MPEAIOYTEHU;

- IaBaTh OLICHKY HOBBIM
CUTYaIUsIM;
CrocoOCTBOBATH
(hopMuUPOBaHUIO U
MIPOSIBJICHUIO IIUPOKOU
SPYAMLIMH B Pa3HBIX
001aCTIX 3HAHUM,
MOCTOSIHHO MOBBIIIATH
CBOW 00pa3oBaTEIIbHBIN
U KyJIbTYPHBII
YPOBEHB;

0) CaMOKOHTPOJIb:
UCIOJIb30BATh PUEMBI
pedIeKCuu ISl OLICHKH
CUTYyalluH, BIOOpa
BEPHOTO PEIICHUS;

- YMETh OlLIEHUBATh
PUCKHU U CBOCBPEMEHHO
MPUHUMATD PEIIeHUs
10 WX CHIDKEHUIO;

B) AYMOITMOHAIbHBIN
WHTEJUIEKT,
TIpeIMoJIararo i
c(hopMUPOBAHHOCTD:
BHYTPEHHEHN
MOTHBAIIHH,
BKJIIOYAIOLIEN
CTpEeMJICHHE K
JTOCTHIKEHUIO TIeNTH U
yCIIeXy, ONITHMH3M,
WHUIIUATUBHOCTb,
YMEHHE AEHCTBOBATh,
UCXOJISl U3 CBOUX
BO3MOKHOCTEI;

- DMIIATHUH,
BKJIFOYAIOIIEN
CIIOCOOHOCTH TOHUMATh
AMOIMOHAIBHOE
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COCTOSIHHE JIPYTHX
VUUTHIBATh €TO MPU
OCYIIIECTBIICHUU
KOMMYHHKAITIH,
CIIOCOOHOCTB K
COUYBCTBHIO U
COIEePSIKUBAHMIO;
- COIMAIBHBIX
HAaBBIKOB,
BKJIFOYATOIINX
CIIOCOOHOCTD
BBICTpanBaTh

JTI0IbMU, 3a00TUTHCH,
MPOSIBIIATH UHTEPEC U
pa3pemiath KOHQIUKTHI

OTHOILICHUA C APYTUMU

OK 04. 3ddextuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH]IE.

TFOTOBHOCTb K
CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH 1
CaMOOTIPE/IEIICHUIO;
- OBJIaJICHUE HABBIKAMH
yueOHo-
HCCIIeI0BATEIbCKOM,
MPOEKTHOU 1
COLIMAIbHOMN
JIeSITEIILHOCTH;
OBnaneHue
YHUBEpCATbHBIMHU
KOMMYHUKATUBHBIMU
JIEUCTBUSIMU:
-0) coBMecTHas
JIeITEILHOCTD:
- IOHNMATh U
HCIOJIL30BATh
MpeuMyIlecTBa
KOMaHJIHOU U
VHIUBULYAIbHON
paboTHI;
- IPUHUMATb LIEJIH
COBMECTHOI
JIeSITeIIbHOCTH,
OpraHU30BBIBAThH U
KOOPJIMHUPOBATh
JIEHUCTBUS 11O €€
JIOCTHIKEHMIO:
COCTAaBJIAThH ILJIaH
e CTBHI,
pacnpenensiaTh poiu ¢
Y4ETOM MHEHUI
YYaCTHHUKOB,
00Cy)XJaTh pe3ybTaThl
COBMECTHOM paboTHI;

- KOOPAMHUPOBATh U

'CBO60I[HO ONCpUPOBATH IMOHATHUAMU: YETHOCTh

- YMETb ONIEPUPOBATH MOHATHAMMU: CITy4alHbIN
OTIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTD
CJIy4yaifHOrO COOBITHSI; YMETh BBIUUCIIAThH
BEPOSITHOCTH C MCIIOJIb30BaHHEM TpaprUeCKuX
METO/I0B; IPUMEHSATH (HOPMYJIbI CIIOKEHUS U
YMHOKEHUS BEPOSATHOCTEH, KOMOMHATOPHBIE
(akThl U GOPMYJIBI IIPU PELICHUH 3a7ay;
OLIGHUBATh BEPOSTHOCTH PEaIbHBIX COOBITHI;
3HAKOMCTBO CO CITy4ailHbIMM BEJIMUUHAMU;
YMEHHUE IPUBOTUTH IPUMEPHI MPOSBICHHS
3aKOHa OOJIBIINX YKMCEN PUPOHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUSIMMU:

CTETICHbB C LIEJIBIM ITOKa3aTesieM, KOPEHb
HaTypaJlbHOM CTENEeHH, CTEIIEeHb C
panroHAIBFHBIM TTOKa3aTeNIeM, CTETICHb C
JeMCTBUTENBbHBI( BEILIECTBEHHBIM)

HOKa3aTeseM, JIorapu(M 4nciia, CHHYC,

KOCHHYC U TaHI'€HC IPOU3BOJIBLHOIO YHCIIA;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:

rpaduk pyHKINH, OOpaTHAs QYHKLIHNSA,

KOMIO3UIUS QYHKIMH, TUHEHHas QyHKIuUs,

KBaJ[paTHUHas QYHKIUS, CTENEHHAs! (GYHKIUSA C
LEJTBIM MTOKa3aTeNIeM, TPUTOHOMETPUIECKHE

¢byHKLMH, 0OpaTHBIE TPUTOHOMETPUYECKHE

(GyHKIMY .[T0Ka3aTeabHast U jJorapudmuueckas

(byHKLNHU, YMETb CTPOUTH TpapuKH PyHKINH,

BBINOJIHATH MpeoOpazoBaHusl rpauKkoB
byHKIIHI;

-YMETb UCTOJIb30BaTh TpaduKU GYHKIMU AIIS
M3y4YEeHUs MPoIecca U 3aBUCHMOCTEN TIpr
pelIeHNH 3a1a4 U3 APYTUX Y4eOHBIX

MPEMETOB U U3 PEATbHOM KU3HU; BRIPAXKATh

(bopMyrIaMu 3aBUCUMOCTH MEXKILY
BEJINYMHAMU;

GyHKIMY, TEPUOJTUYHOCTh PYHKIIMH
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BBITIOJTHATH paboTy B
YCIIOBUSIX PEAIbHOTO,
BUPTYaIbHOTO U
KOMOWHUPOBAaHHOTO
B3aMMO/ICICTBUS;

- OCYIIECTBIIATh
MO3UTUBHOE
CTpaTeruuecKoe
MOBE/ICHHE B
Pa3IMYHBIX CUTYAIUsX,
MPOSIBIISATH TBOPYECTBO
1 BOOOpaXkeHue, OBbITh
MHUIUATUBHBIM.
Osnajenue
YHHUBEpPCATbHBIMU
PETYIATUBHBIMU
NEUCTBUSIMU:

-T') IpUHATHE ce0s U
JIPYTUX JIFOJICH:

- IPUHUMATh MOTHUBHI U
apryMEeHTHI IpYTUX
JOJIEN TIPU aHAJIU3€e
pe3yNIbTaToOB
NeSATCIILHOCTH,

- IPU3HABATh CBOE
MIPaBO U MPABO APYTUX
JIIOJIeH Ha OIIUOKU,

- pa3BHUBAaTh
CIOCOOHOCTH TOHUMATh
MHUD C MO3UIUU
JPYTOT0 YeJIOBEKa.

OrPaHUYEHHOCTh, MOHOTOHHOCTh (DYHKIIMH,
HKCTpeMyM (YHKINHU, HAUOOIbIICE U
HalMEHbIIIee 3HaYeHUs (PYHKIMU Ha

POMEXYTKE; YMETh MPOBOJUTH UCCIIETOBAHHE
byHKINH,

- YMETh UCIIOJIb30BaTh CBOMCTBA U rpadpuku
(GyHKLIMH, JUISL pellieHHs] ypaBHEHUH,
HEPaBEHCTB U 3aJ[ay C MapaMeTpamu;

n300pakaTh Ha KOOPJAUHATHON MJIIOCKOCTH
MHOXECTBA PELICHUN YPABHEHUI, HEPABEHCTB
U UX CUCTEM

OK 05. OcymiecTBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAIIUIO Ha
roCylapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
y4€TOM 0COOCHHOCTEN
COLIMATIBHOTO U
KYJIbTYPHOTO KOHTEKCTa

B obGnactu
3CTETHYECKOTO
BOCITUTAHUS:

- 9CTETUYECKOE
OTHONICHHUE K MUY,
BKJIIOYAsi ICTETUKY
ObITa, HAYYHOTO U
TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA,
TpyJa 1 OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTH
BOCIPUHUMATH
pa3IMYHbBIC BHUJIBI
UCKYCCTBa, TPAULIUU U
TBOPYECTBA CBOETO U
JIPYTHX HApOJOB,
OIIYIIATh
SMOLIMOHAIBHOE
BO3JICUCTBUS
HCKYCCTBA,

- YOS IEHHOCTD B

- YMETh OIIEPUPOBATH MOHATUAMU: CPEIHEE
apupmeTHyecKoe, MeJuaHa, HaubobIlee 1
HaVMEHBbIIIee 3HAYEHU, pa3Max, JUCIIEPCHUsl,
CTaHJapTHBIE OTKJIOHEHHE YHCIOBOro Habopa;
YMEHUE U3BJIEKATh, THTEPIIPETUPOBATH
UH(OPMaILIKIO, IPEICTaBIECHHYIO B Ta0IMIIaX,
Ha AMarpaMmMax, rpagukax, OTpaxaronryro
CBOICTBA peaJIbHBIX ITPOLIECCOB U SIBJICHUM;
MPEICTaBIATh HHPOPMALUIO C TIOMOIIBIO
TaOJIMI U AUarpaMMm; UCCIIe0BaTh
CTaTUCTUYCCKHUEC NAaHHBIC, B TOM YHCIJIC C
pUMEHEeHHE TpapUUeCcCKX METOI0B U
AJIEKTPOHHBIX CPEACTB;

- YMCTb OIICPHUPOBATH MOHATHAMU: TOYKA,
npsimasi, IJI0CKOCTh, IPOCTPAHCTBO,
JBYTPAaHHBIN yTOJI, CKPEINBAOIINECS IPSIMBIE,
[apaJuIeIbHOCTD U NEPIIEHIUKYIIPHOCTD
IpsAMBIX U HHOCKOCTefI, Yo MEXAy MMpsSIMbIMH,
YroJI MEXAY IPSAMOM U INIOCKOCTBIO, YToJl
MCXKAY MIIOCKOCTAMHU, PACCTOAHHUEC OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE MEKY MPSIMBIMH,
paccTosiHUE MEX]Y IIOCKOCTSIMU;
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3HAYUMOCTH IS
JIMYHOCTEN U 00IIeCTBa
OTE€YECTBEHHOT'O U
MHPOBOT'O UCKYCCTBA,
STHUYECKHUX
KYJIbTYPHBIX TPaJUIIAN
HApOJHOTO TBOPUYECTBA;
- TOTOBHOCTb K
CaMOBBIPAKEHUIO B
pa3HbIX BUJAX
HCKYCCTBA, CTpeMJICHUE
MPOSIBIISATH Ka4ecTBa
TBOPYECKOM TUYHOCTH;
Osnajenue
YHHUBEpPCATbHBIMU
KOMMYHHKATHBHBIMU
NEUCTBUSIMU:
a) oO1IeHue:

- OCYIIECTBIIATh
KOMMYHHKAITUH BO BCEX
chepax KHU3HU;

- pacro3HaBaTh
HeBepOaIbHBIC
cpencTBa OOIIeHMS,
MOHUMATh 3HAYCHUE
COIMATILHBIX 3HAKOB,
pacro3HaBaTtb
MIPEANOCHIIKA
KOH(IJIMKTHBIX
CUTYaIuil ¥ cMAr4arth
KOH(JINKTHI,
-pa3BEPHYTO U JIOTUYHO
M3JIaraTh CBOIO TOUYKY

- YMETh HCIIOIb30BaTh MPHU PELICHUE 3a/1a4
M3YYCHHBIE (PAKTHI U TEOPEMBI TUTAHUMETPHH;
YMEHHE OIIEHUBATh pa3Mepbl 00BEKTOB
OKpY>KaIoILIEero Mupa

3pEeHHUs C
HCII0JIb30BaHNUEM
SI3BIKOBBIX CPEJICTB
OK 06 IIposBusaTe - OCO3HAHHE - YMETb ONIEPUPOBATH ITOHATUAMM:
IpakJaHCKO- o0y4aromuMucs MPSIMOYTOJIbHASI CUCTEMa KOOP/IMHAT,
MaTPUOTHYECKYIO MTO3ULHIO, poccuiickon KOOpJMHATBI TOYKH, BEKTOP, KOOPJAUHATHI
JI€EMOHCTPUPOBATh IpaXx/IaHCKON BEKTOpA, CKAJSIPHOE IPOU3BEACHUE, YTOJI
OCO3HAaHHOE ITOBEJCHNE Ha UJEHTUYHOCTH; MEXly BEKTOpaMH, CyMMa BEKTOPOB,
OCHOBE TPaJUIIMOHHBIX - LIeJICHaNpaBJIeHHOE MIPOU3BEICHNE BEKTOPA HA YHUCIIO; HAXOIUTh C

00IIIeueTOBEYECKUX
LIECHHOCTEH, B TOM YHUCIIE C
YYETOM TapMOHU3ALUN

pa3BUTHE BHYTPEHHEN
MO3ULUH JINYHOCTH Ha
OCHOBE J1yXOBHO-

MTOMOIIBIO U3YUEHHBIX (HOPMYIT KOOPIUHATHI
CepeNHbI OTPE3KA, PACCTOSIHUE MEXY ABYMSI
TOYKAMH;

- YMETh BBIOMPATH TOIXOSIINIA U3YICHHBII

MEXHaAlMOHAIbHBIX U HPaBCTBEHHBIX
MEKPEJINTUO3HBIX LIEHHOCTEN HapOJ0B METOJ IS PELICHMS 3a]a4M, pacllO3HaBaTh
OTHOLLIEHUM, TPUMEHSATH Poccutickoit MaTeMaTH4eckue GakThl 1 MaTeMaTHYeCKHUe
CTaHJapThI denepannu, MOJIETU B MPUPOTHBIX U OOIIECTBEHHBIX
QHTUKOPPYINLILOHHOTO HUCTOPUYECKUX U SIBJICHUSIX, B UCKYCCTBE;
MOBEJCHUS HallMOHAJIbHO- - YMEHHE NIPUBOJIUTH TPUMEPHI
KYJIbTYPHBIX TPaIULIUH, MaTE€MaTUYECKUX OTKPBITUM POCCUNCKOU U
dbopmupoBaHUe MHPOBOM MaTEMATHYECKON HAYKH.
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CHCTEMBI 3HAYNMBIX

IIECHHOCTHO-CMEICIIOBBIX
YCTaHOBOK,
AHTUKOPPYILIUOHHOTO
MHPOBO33PEHHSI,
MPaBOCO3HAHUS,
9KOJIOTHYECKON
KYJbTYpHI,
CITOCOOHOCTH CTaBUTh
LEJIU U CTPOUTh
JKU3HCHHBIC IIJIAHbI,
B yactu rpaxkaaHckoro
BOCITUTAHUS:

- OCO3HAHHE CBOMX

KOHCTHTYITMOHHBIX
1paB 1 00s13aHHOCTEH,

YBa)XK€HUE 3aKOHA U
MpaBoMOpPsIKA
- IPUHATHE

TPAAUIIMOHHBIX

HaIIMOHAJIbHBIX,
00IIIEYEIIOBCYCCKUX
T'YMaHUCTHYECKHUX U

JIEMOKPATUYECKUX
LIEHHOCTEH;

- TOTOBHOCTh
MIPOTUBOCTOSTH
HJICOJIOTHH
AKCTPEMHU3MA,
HaIlMOHAJIM3Ma
KceHopoouu,
JUCKPUMMHALIMY 110

COLMAILHBIM,
PEIUTHO3HBIM,
pPacoBbIM,
HAIIMOHAIbHBIM

MIPU3HAKAM;

- TOTOBHOCTh BECTHU
COBMECTHYIO
JIeSITEIbHOCTD B

WHTEpecax
TPaKIAHCKOTO
o01ecTBa, yuacTBOBaTh
B CaMOYNPABICHUH B
00111600pa30BaTENbHBIN
OpraHu3aI U I€TCKO

FOHOIIIECKHX
OpraHu3aLui;

- YMEHHE
B3aMMO/ICHCTBOBATH C
COIMaIbLHBIMU
WHCTUTYTaMH B
COOTBETCTBUH C UX

- YMETh ONEPUPOBATH MOHITUAMU: CITydaUHBINI
OTIBIT U CITy4aifHOE COOBITHE, BEPOSATHOCTh
CIIy4aifHOTO COOBITHS; YMETh BHIYUCISATH
BEPOSATHOCTH C UCIOJIb30BaHUEM TpadUIECKUX
METOJIOB; IPUMEHSATH (YOPMYJIIbI CIIOKEHUS U
YMHOXEHHS BEPOSTHOCTEH, KOMOMHATOPHBIC
(bakTbl ¥ POpMYIIBI IPU PEILICHUU 3a/a4;
OIICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIA,
3HAKOMCTBO CO CIy4alHbIMH BEJIMYMHAMU;
yMEHUE MPUBOAUTH MPUMEPHI MPOSBICHUS
3aKOHA OOJIBIIMX YHCET B MPUPOAHBIX U
OOIIECTBCHHBIX SIBJICHUSIX
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byHKIHSAMU U
Ha3HA4YCHHEM;
- TOTOBHOCTb K
T'yMaHUTapHOU U
BOJIOHTEPCKOM
JeSATEIbHOCTH;
MaTPUOTHYECKOTO
BOCIIUTAHUS:
- chopMHpOBAaHHOCTH
POCCUHCKOMN
rpak 1aHCKOM
UJICHTUYHOCTH,
NaTPUOTU3MA YBAKEHUS
K CBOEMY Hapo1y,
YyBCTBO
OTBETCTBEHHOCTHU
nepen Poaunoi,
TOpJIOCTH 3a CBOM Kpail,
cBoro Poauny, cBoit
S3BIK U KYJIBTYPY,
MPOIIIOE W HACTOsIIIEe
MHOT'OHAIIMOHAIIEHOTO
Hapoaa Poccuu;

- IICHHOCTHOE
OTHOIICHHE K
rocyIapCTBEHHBIM
CHUMBOJIaM,
HUCTOPUYECKOMY U
MIPUPOTHOMY
HACJIeTUIO,
MaMATHHKAM,
TpaIuIUsIM HApOJOB
Poccumn, noctmxennsam

Poccun B Hayke,
HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYAE;

- uaerHas
yOexKAEHHOCTh
TOTOBHOCTH K
CIIYKEHUIO U 3alIUTe
OredecTBa,
OTBETCTBEHHOCTbH 3a €0
Cynb0y; OCBOCHHBIE
o0y4armuMucs
MEXITPEIMETHBIC
TOHATHS U

YHUBEpCaIbHBIC
yueOHbIE JeHCTBUS

(perymisiTUBHBIE,

M03HaBaTENIbHbBIE,
KOMMYHHKATHUBHBIEC)
- CIIOCOOHOCTD UX

HCIIOJIBb30BaHUA B

19




ITO3HABATEJIBHON U
COLIMAJIbHOM IIPAKTHUKE,
TOTOBHOCTb K
CaMOCTOSITEJIbBHOMY
IUTAHUPOBAHUIO U
OCYILIECTBJICHUIO
yueOHOM NesTeNIbHOCTH,
OpraHu3aluf yaeOHOTo
COTPYJIHUYECTBA C
MeAarorndecKuMu
pabOTHHKAMHU 1
CBEPCTHUKAMH, K
Y4acCTHUIO B IOCTPOCHUH
VHJIUBUYyAIbHON
o0OpasoBarenbpHON
TPACKTOPUH;

- OBJIa/IEHUE HaBbIKAMHU
yueOHOii-
HCCIIEIOBATEIBCKOM
MPOEKTHOU 1
COLIMAIbHOMN
JESATCIILHOCTH

OK 7 CopeiictBOBaThH
COXPAHEHUIO OKPYKAOLIEH
cpensl,
pecypcocOepereHuIo,
NPUMEHSTH 3HaHUS 00
W3MCHCHHUHU KIIUMaTa,
MPUHITUITBI OEPEHKITUBOTO
MIPOU3BO/ICTBA,
3¢ peKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITHSIX

-HE IPUHUMATh
JIEUCTBUSA, IPUHOCSIIINE
BpeJ OKpYyXarolen
cpene;

- YMETh
MIPOTHO3UPOBATH
HeOIaronpusTHbIC
9KOJIOTHYCCKHE
MTOCJIEICTBUSA
MpEANPUHIMAEMBIX
JEHCTBUH,
MpeaoTBpamiaTh ux;
- PaCUIMPUThH OTIBIT
JIEeITEeIbHOCTU
9KOJIOTUYECKOM
HaIpaBJIEeHHOCTH;

- pa3pabaThIBaTh MiaH
pEIICHUS C y4eTOM
aHaIM3a UMEIOIIUXCS
MaTepUaTbHBIX U
HEMaTepualbHbIX
pecypcoB;

- OCYLIECTBJISITh
LeJIeHaNPaBIeHHBIH
MOMCK TIepeHoca
CPEJCTB U CIIOCOOOB
NEUCTBHUS B
po¢eCcCHOHATTEHYIO
cpeny;

- YMETb MEPEHOCUTh
3HAHUS B

- YMETh ONEPUPOBATHh MOHITHIMU: PYHKIINS,
HenpepbIBHAs (QYHKIHS, TPOU3BOIHAS,
nepBooOpasHas, onpeaeeHHbI HHTErPpa;

- YMCTb HaXOJUThb NPOU3BOJHBLIC
AIIEMEHTAPHBIX (PYHKUIUN, UCTIOIB3YS
CITPaBOYHBIC MaTCpUaJibl; UCCICIOBATH B
IPOCTEHIINX clydasx (YHKIMH Ha
MOHOTOHHOCTbB, HAXOAUTh HauOOJIbIINE U
HaUMEHbIINE 3HaYeHHs (PYHKLIUN; CTPOUTH
rpad¥Ki MHOTOWIEHOB C UCIIOJIb30BAHUEM
anrnapaTa MaTeMaTU4eCKOro aHajau3a;
IIPUMEHATH IPOU3BOAHYIO IIPU PELICHUN 3a1a4
HAa JIBJKEHUE; PelaTh MPAKTUKO-
OPHUCHTHUPOBAHHBIC 3a1a4X Ha HauOOJIbIINE U
HauMEHBIIINE 3HAYEHUS, HA HAX0XKJICHUE MYTH,
CKOPOCTH U YCKOPEHUS;

- YMETb ONIEPUPOBATH MOHATUSAMU: IBH)KEHUE B
MIPOCTPAHCTBE, 0JI00HBIE (PUTYPHI B
IIPOCTPAHCTBE; UCIIOJIb30BaTh OTHOIIEHNE
TJI0Ma el TOBEPXHOCTEN U 00HEMOB
NoJ0OHBIX (PUTYp IIPU pELIeHUH 3a7ay;

- YMETb BBIYUCIISATH TEOMETPUUECKUE
BEITMYUHBI (JTMHA, YTOJI, TUIOIIaAb, 00BEM,
II0LIA/1b TOBEPXHOCTH), UCIIOJIB3YS
M3YYEHHbIE (POPMYIIBI U METOIBI.
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MO3HABATENbHYIO U
NPAaKTUYECKYIO 00JIaCTH
KHU3HEJCATEIIbHOCTH;
-TpeyiaraTb HOBbIE
MIPOEKTHI, OLIECHUBATh
UJCHU C TIO3UIIH
HOBU3HBI,
OpPUTHHAIBHOCTH,
MPAaKTUYECKOU
3HAYUMOCTH;

- 1aBaTh OLIEHKY HOBBIM
CUTYalusiM, BHOCUTb
KOPPEKTUBHI B
NeSITeTbHOCTD,
OLICHUBATh
COOTBETCTBUE
PE3yJIbTATOB LIEIISIM;

IIK 1.2 PazpabaToBaTh
CXEMBbI JIEKTPOHHBIX
YCTPONCTB Ha OCHOBE
WHTETPAbHBIX CXEM

pa3HOU CTENEeHU
WHTETpaliK B
COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM

- YMCTb HaxoauThb
HYXHBIC UJIA pa6OTBI

bopMyIBL.;

COCTaBJIATh
(GyHLIMOHAIbHbBIE
3aBUCUMOCTH Ui

HaIMCaHUs Pa3IMYHBIX
nporpamMm

-IPUMEHATH ~ MaTreMaTH4eckue  (HOpMyIbL,
QJITOPUTMBI, HEOOXOAUMBIE IJIi COCTaBJIECHUS
Pa3JIMYHBIX IIPOTrPaMM, CXEM;

- YOpOILAaTh NOJXy4eHHbIE (POPMYJIbI , HAXOAUTh
HauOoNblllee WJIM HAUMEHbIIEE 3HAueHUs

byHKIMI

IlepeueHb y4eOHBIX U3TaAHMIA,
JAOIOJHUTEJILHOM uTepaTypbl, UHTEpHET-pecypcoB.

OcHOBHBbIE eYATHbIE U3AHUS

1. . MaremaTuka : anrebpa M Hayajla MaTeMaTUYECKOro aHaiau3a, reomerpus. Anredpa. 10-11
kJjaccsl : yueOHuk / nmoj pex. LI.A. AnumoBa. — 5-e uza. — Mocksa : IIpocsemienue, 2018. —
463 c.

2. Maremartuka :
yuebnuk g 10-11xm. / mog pen. JI. C. AranacsHa. - 4-e uza. — Mocksa : [Ipocemienue, 2017.
—-255c¢.

3. Hexumenkwmii, U. [I. Marematuka : yaeonuk s CI1O / U. 1. Tlexnenkuit. - 3-e u3n., crep. —
Mocksa : Akanemus, 2005.- 304 c.

anre6pa U Hadalla MAaTCMAaTHU4YCCKOI'0 aHalin3a, Ic¢oOMCTpUs. FCOMeTpI/IH

DJIeKTPOHHBbIE U3IAHUS
DnekTpoHHO-0nOMoTeuHas cucrema «Jlanpy. Pexxum mocryma: https://e/lanbook.com
1.Marematuka: anredpa ¥ Hadala MaTeMaTHYECKOTO aHallu3a, reoMeTpus. Anredpa ¥ Hadaia

MaTemaruyeckoro aHanuza. 10—11 kaccsl : 6a30BbIi U yrinyOn€HHBIN ypoBHH : yueOHUK / 111.

A. Amamos, 0. M. Komsrun, M. B. TkauéBa [u ap.]. — 1ll-e m3a., crep. — Mocksa :
[Mpocsemenwne, 2023. — 463 ¢. — ISBN 978-5-09-107210-5. — Tekcr : anektpoHHbIH // JlaHb
aJeKTpoHHO-Onbmmoteynas cucrema. — URL: https://e.lanbook.com/book/334391 (nmara

obpammenus: 05.09.2023). — PexxuM gocTyma: i aBTOpU3. MOJIb30BaTENCH. .
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2. 'eometpusi: 10—11-ii kmaccel: 6a30Bblii M yriyOnaéHHblid ypoBHu : y4yeOHuk / JI. C.
Aranacsy, b. B. , K. C. [u np.]. — 11-e usn., crep. — Mockaa : [Ipocsemenue, 2023. — 287 c.
— ISBN 978-5-09-103606-0. — Tekcrt : 31ekTpoHHbIH // JlaHb : 3eKTpOHHO-OMONINOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/334397 (mata oGpamenus: 05.09.2023). —
Pexum noctyna: asist aBTOpU3. MOJIb30BATENCH.

3.Mepansak, A. I'. Maremaruka. Anre6pa u Hadajga mMaTemMaTH4eckoro anaiausa: 10-i kmacc:
yriyonEéHHBIN ypoBeHb : yueOHuk / A. I'. Mepainsk, /1. A. Homuposckuii, B. M. TlonskoB ; mox
penakuueit B. E. Ilomonsckoro. — 7-e u3a., crep. — Mocksa : [Ipocsemnienue, 2023. — 476 c.
— ISBN 978-5-09-103607-7. — TekcT : a1ekTpoHHbIH // JIaHb : 3JeKTpOHHO-OMOIMOTeUHAs
cuctema. — URL: https://e.lanbook.com/book/334469 (mata oGpamenus: 05.09.2023). —
Pexxwum noctyna: st aBTOpHU3. MOIb30BATEINECH.

I[OHOJIHHTCJILHLIC HCTOYHHKH

http://methmath.chat.ru Meroauka npenogaBadus MaTEMAaTUKH

http://zadachi.mccme.ru Mudbopmanmonso-nouckosas cucreMa "3amaun”

http://alglib.sources.ru bubnuoreka anropurmos [Togbopka CChUIOK Ha MaTeMaTHYCCKUE
pecypcbl HTEpHETA.

http://mat.1september.ru - razera «Maremaruka» M3gatenbckoro qoma «IlepBoe ceHTIOPs»

http://www.mathematics.ru - Marematuka B OTKPBITOM KOJUICIKE

http://eqworld.ipmnet.ru - EQWorld: Mup MaTeMaTHYeCKUX ypaBHEHUIA

http://www.bymath.net - Bcs anementapras maremaruka: CpeiHss MaT. HHTEPHET-IIIKOJIA

http://comp-science.narod.ru - JIlugakTHueckre MaTepraibl o HHPOPMaTHKE ¥ MAaTEMATHKE

http://rain.ifmo.ru/cat/ - JluckpeTHas MaTeMaTHKa: alrOPUTMBI
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2. Kommiaexkt KUM 1uisi TeKy1ero KOHTpOJIst
Texymmii KOHTPOJIL OCBOEHHS CTYACHTAMH Marepuana TUCIHHIUIMHBI COCTOHUT W3
CJICAYIOUINX BUJIOB: ONEPAMUBHbILL U PYOEI’CHbLIL KOHMPOIlb.
[Tpu npoBeneHNH TEKYIIETO KOHTPOJIS UCTIONB3YIOTCS CIEAYIOMNE (OPMBIL:
1) TecrupoBanue.
2) CaMocCTOsSTEIbHBIC PaOOTHI.

3) JIUKTaHTHI

[lepedyeHb 3K3aMeHAILMOHHBIX TEM U 3aJJaHUH:

Tema 1. [lelicTBUTEJIbHbIE YHCJIA

1. Beruucnurs:

(105%0,24-1515:7,5) *(1;(1) —0,945:0,9)*9

1.1 -
13 437
40 8

12 (3.2 +0,24)*2,15+(51625-2 > )* % :
25 16" 5

1 5 7
13 (=-0,375):0,125+(= ——):(0,358-0,108) ;
& ) (51 )

1.4 (20,88:18+45:0,36):(19,59+11,95) ;

2. AGConIOTHAs M OTHOCUTENIbHASI TOIPEIIHOCTH.

2.1 Ilpu B3BeMIMBaHUM KYIUIEHHBIX SIOJIOK MOJIYYMJIOCH YHCIO 5,5 KT, MIPUYEM H3BECTHO, YTO
npezenbHas a0COII0THAsA MOrpetHOCTh paBHa 50 . OnpeaenuTs NpeaeabHyI0 OTHOCUTENbHYIO
MOTPENIHOCTh U I'PaHUIbl HCTUHHOTO 3HaYeHUs (A) Macchl KYIUJIEHHBIX S0JIOK.

2.2 Ilpu u3BIeUEHUH KBaJPAaTHOI'O KOPHS U3 MPUOIMKEHHOr o uncia a=1,27 nmoay4yeHo

3HaYeHne n=+/1,27 =1,1269 3anucannoe BepabiMu 1udppamu. Kakyro abcomoTHyO

HOTPEITHOCTD MBI OyJIeM UMETh, €CITH ITOCJIe OKPYTIICHHS 3alHIIeM, 4To /1,27 =6=1,13?

Tema 2. Jlorapu¢pmsl.

1.BeauciauTh:

log, 36+10 3
0,5 J6 Jo,5

I09327-I0g38l+% 1093243 ;

23



I09216-I09264+% log,32 .
2. YOpoCTUTh BBIpaKEHUE:!

9
lg75+1g45+lg — ;
g g g125

3. YOpocTUTh BBIpaKEHUE U HAWTHU €r0 3HAaUECHUE:
logs (v/5 a%) , ecim logsa=-2 ;

log, (3/2 *b°) , ecim logyb=-3.
Tema 3. @yHKIHMH, UX CBOHCTBA M rpadpuKu.

1.Haiinure 061acTh OnpeieeHus:

N=x2-3x+4 J-x2+2x+3
Y e D*(x=2) T (x=2)*(15—x)

y=1-05°" y— -y
2 5x+2 _§ — é 10x-3 _
y—,/(g) 5 Y ,/(11) 1

2. IMoctpouts rpaduku GYHKIUN 1 HANTH 00JIACTh ONPEACICHHUS U MHOKECTBO 3HaueHui D(y)

; E(y):

1 1.,
y =109, X ; y:X5;y=x3;y:(§)

Tema Ned: "TIpon3BoaHas M e€ NPUMeHEHHUs K HCCIeI0BaHNI0 PyHKIUU'"

1 .Brruncinure:
f' (), ecnu f (x)=In (x-T/2);

f'(7/6), ecnmu f (x)= 2ctg(5x-T/3);
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2.Haitnute 3Ha4eHUE POU3BOIHON (DYHKIIMH B TOUKE:
Y=X*C0S X, Xo=T/2;

y=Xx*In X, Xo=€;

3.Pemute HepaBEHCTBO:
£'(x) <0, ecmu £ (x)=5x - 4x%;

' (x) >0, ecmu £ (x)=2x *+ 5X;

4.Haiigure TOYKM MaKCUMyMa M TOYKA MHHAUMYMa (yHKIIHU:
f (X)= 5x%/2-X;
f (X)=9/x+ x/4;

Tema Ne5: "IlepBooOpa3unasn

1.3anummTe oOmwiA BUT IEpBOOOPa3HOM JIsl (PYHKITHIA:
f ()= cos x+x2-1/x%;

f (X)= 4x+6/x°-cos X;

2.Hatinure nis pyrkumu f nepsooGpasuyro, rpaguk KOTOPOM IPOXOIUT Yepe3 TOUKy M:
f (X)=-3x+4/x2, M(-2;1);

f (x)=2/x3-7x"+1, M(1;3);

3.Belumciure WwIomIaas GUryphl, OrpaHAYEHHOMN JTHHUSIMU:
a) y= 4x-X°, y= 4-X;

6) y= X>-4x+4, y= 4-x>

Tema Ne6: "YpaBHeHusi U HepaBeHcTBa'

1.Pemute ypaBHeHuUs:
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3-4-5-6+2-9"=0.

1 —2x+3
(7) +49"" =399,

log, (x—5)+2log ;(x-5)<4.
3

32x-1 . 32)( + 32x+3 — 273
2(Ig2-1)+1g (57 +1) =1g (57" +5).

2.Pemrte HEpaBEeHCTBA!

log ; (x—5)+2log ;(x—5) <4
3

x2+4x x+2
21 (2] so0
3 27

3.Pemmte rpaduyeckn ypaBHEHHS U HEPAaBEHCTBA!
2%=3-2x-x*;
logox=-x+1;
(1/3)*>x+1.
Tema 7. KomOnHaTOpHKa H TeOPUSA BEPOATHOCTH.

1. Kakum yuciaom cnoco6oB MOXKHO U3 14 paznuyHbIx nap OOTMHOK BbIOpaTh 8§ OOTHHOK Tak,
4TOOBI BCE OHU OBLTM HAa OJTHY HOT'Y?

2. B xonone 36 xapt. Kakum uncioM crnoco00B MOKHO BBIOPATh U3 KOJIOABI 6 KapT Tak, YTOOBI
OHU BCe OBLIH OHON MacTu?

3. B MeHIO CTOJIOBOM yKa3aHO NSTh 3aKyCOK, TPU IEPBBIX OJI07a, YEThIpE BTOPBIX U TPHU
necepta. Kakum unciom cioco60B MOKHO 3aKa3aTh 00€/1 U3 YeThIpex 0o’

4. B kmacce 20 yueHukoB. HeoOXonmMo cOCTaBUTh paclMCaHUE JEXKYPCTB IO OJHOMY
YEJIOBEKY M3 KJIacca Ha KKl 13 5 yueOHBIX THEW Hellemu.

5. CKOJIbKO aHarpaMM MOXHO COCTaBUTh U3 CJIOBA OaTOH?

6. B xmacce 10 xopommx ManpyukoB, 12 xopommx naeBodek M 5 XynuraHoB. Kakosa
BEPOSTHOCTH TOTO, YTO U3 BHIOPAHHBIX JABYX JACKYPHBIX HU OJJMH HE OKa3aJcs XYIUTaHOM?

7. UrpanbHblii KyOuk OpocatoT 4eTblpe pasa mojpsa. Haiiaure BeposTHOCTH TOTO, YTO XOTb
OJIMH pa3 BBINAJET EAUHULA.

8. B marasun mpuBe3nu 30 TEICBH30POB, CPEIM KOTOPBIX S5 TEIEBU30POB MMEKOT CKPBITHIC
nedekTpl. KakoBa BEpOSTHOCTh TOTO, YTO IMEPBBIC JBa MOKYMATENs KYMAT TEICBH30PBI 0e€3
nedexToB?
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9. Konossiit 3amok umeeT 10 kHOMOK. UTOOBI OTKPHITH 3aMOK, HYXKHO Ha)KaTh 4 ONpe/ieleHHbIC
KHOIIKU. KakoBa BEpOATHOCTb OTKPBITH 3aMOK C IIEPBOM MOIBITKH?

10. [lecsaTb BapMaHTOB KOHTPOJIBHOM paOOThI, HANMCAHHBIX HA OTIEJIBHBIX KapTOUKax,
pacIpeestoTesl CydyailHbIM 00pa3oM Cper BOChbMH IIKOJFHUKOB. KakoBa BepoOATHOCTH TOTO,
YTO BAPHUAHTHI KOHTPOJIBHON pabOThI C HOMepaMHu | U 2 OCTaHyTCSl HEUCIIOIb30BAHHBIM

Tema 8. 'eomeTpuyeckue 3a1a4M B IJIAHUMETPHU.

1. Oxomno paBHOOenpenHoro Tpeyroinbauka ABC ¢ ocHoBanreM AC ¥ yrjoM Ipu OCHOBaHUHU
75° onmcana OKpyxHOCTB ¢ ieHTpom O. Haitnure e€ pamauyc, eciau IUIOmaab TPEYroJlbHUKa
BOC paBHa 16.

83
2. B OKpyXHOCTh panauyca — BrmcaH npaBuiabHbI  TpeyroasHuk ABC. Xopaa BD

nepecekaet cropony AC B touke E Tak, yto AE:EC = 3:5. Haiinute BE.

3. B tpeyronsnuke ABC yron C = 90°, CH - BricoTa, yron A pasen 30°, AB = 4. Halinute
BH.

4. B tpeyronsauke ABC AC=BC=2V 2, yron C paen 45°. Haiinure Boicoty AH.

5. B tpeyronbauk ABC Bnucana okpyxkHocTh ¢ neHTpoM O. JIya AO mnepecekaeT CTOpOHY
BC B touke K. Haiingute mnomans tpeyronsauka BOC, eciu AB =24, AC =30, BK = 13.

6. B tpeyromsauke ABC yron B pasen 90°, meamana BM pasna 10V3. OKpPY>KHOCTB,
BIMcaHHas B TpeyroapHuk ABM, kacaercsa runorenys3sl AC B touke T. Haiinure xater BC,
ecim AT: TC = 1:3.

7. B tpeyronsuuke ABC yron A pasen 60°, mmina croponst AB paBHa 8cm, a 1jMHa CTOPOHBI
BC pasna 13 cm. Haiinute nnmuny ctopons! AC u miiomazns tpeyroyibauka ABC.

8. Ilmomanp paBHOOEIPEHHOTO TPEYrOJIbHUKA 27cM?, CuHyc yrma mnpu OCHOBaHWH

3
TPEYroJIbHUKAa paBCH E HaI/II[I/ITe AJIMHY OCHOBAaHUA TPCYT'OJIbHUKA.

Tema 9. MHOFOFpaHHI/IKH, HX IUIOIaau HOBerHOCTeﬁ H 00beM.

1. CtopoHa ocHOBaHMsI NpaBUIBLHOW ueThlpexyronbHoi mupamuasl KABCD pasna 4 cwm, a
KaxJ0e u3 OOKOBBIX pebep mupamuasl paBHO 3 cMm. HailfTu BeICOTy M IuIOmaar OOKOBOM
MOBEPXHOCTHU MUpaMUIbIL.
2. Nana nupamuya KABC, B 0CHOBaHHM KOTOPOM JIEKHUT NMPAMOYTOJIbHBIA TpeyroibHUk ABC
(<C =90°). B aTom TpeyrosibHUKE MTPOBEICHA MEIMaHa K TUIIOTEHY3€e, paBHas 5 cMm. Kaxmoe
6okoBoe pedpo nupamuasl paBHo 10 cm. Haiigute BbICOTY mupaMuabl | IUIOMaab OOIbIICH
OOKOBOIi I'paHH.

3. B ocroBannu mupamuasl SABCD nexur kBagpatr ABCD co croponoii, paBao# Scm. Touka
M penut pedpo SB B orHomenun 2:3, cuurtas ot Touku S. Uepes Touky M nmpoxoauT ceueHue,
napaujielibHoe OCHOBaHMIO MupamMuabl. Haiinure ero miomans.
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4. OcHoBanue u 60okoBas rpanb nupamuasl DABC - npasunbsabie TpeyroasHukd ABC nu DAC,

IUIOCKOCTH KOTOPBIX B3auMHO neprieHaAuKysipabl. Haiiaure AC, ecnu 00beM nupaMuibl paBeH

1.
5. Jluaronans Ky0a paBHa V12. Haiizure ero obbem.

6. lnaronans KyOa paBHa 3\/ 3. Haiizure miomaas €ro HoBEpXHOCTH.

3. Kommiexktr KUM a1t npoMesKyTOYHOM aTTecTalluu

[IpomexyTouHass aTTecTalus MPOBOAUTCS B (OpMe MUCHMEHHON KOHTPOJIBHOW pPaloThI,

cocrosied u3 10 3ananuil, U3 KOTOPBIX 2 3a7aHMsI 10 TEOMETPUU

IIpumepbl 3K3aMeHANMOHHBIX BADUAHTOB:

5 1

1. Boranciure 3nadenne sopaxenns 16~ + — (0,01) 72 + 12 - (79)3 —

2

64 s

2. Pemure ypaBHenue COS2Xx = 2cosx — 1

3. YmpocTuTte BeIpaKeHUE 3l08; V8+1

4. YIpocTuTe BhIpAXKEHUE
- 3m 21 N 3m | 2m, N m 3m @ 0m
(sin 12~ COS— +cos -sin 7) (cos 12 COS— —singy

5. Pemnte ypasuenue 32X 1 4 32%72 . 32x~4 = 315

1
6. Pemure nepasenctso log o (1 — 0,2x) < 5
16

5 7

7. Haiigute oGnacte onpeneneHust QyHkuuu y = (;)Zx -4 — S
9 l; 1-2x
8. Haiinure 3nauenne f' (1), eC_]'[I/If(x) =

16 - 275 -
31

P Y

51n7)

9. OcHoBaHue paBHOOEAPEHHOTO TPEYroJbHUKA paBHO 6cM, a O6okoBas cropoHa 10 cm. K

OOKOBEIM CTOPOHaM HPOBCIACHBI BbICOTHI. Brruncaure JJIMHY OTPE3Ka, KOHIIAMH KOTOPOIro

CJIy?KaT OCHOBAHUA BBICOT

10. OnuH UMIMHIP MOJIYYEH BpallleHUEM NPSMOYTOJIbHUKA BOKPYT CTOPOHBI 8 CM, @ BTOPOI,

BOKPYT CTOpOHBI 6 cM. HaliuTe oTHOLIEHHE GOKOBBIX MOBEPXHOCTEN U 00BEMOB LIUIMHIPOB.
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Kpurepun oneHuBaHus:

5 (oTaMuHO) — JIt00OBIE IPABUIHHO BBIMOJIHEHHBIE 8 3a/laHU, 1BA U3 KOTOPBIX T'€OMETPUUYECKHE
3a/1aHus;

4 (xopomo) -  OObIe NPAaBWIBHO BBINOJHEHHbIE 7 33JaHUWi, OJHO W3 KOTOPBIX
reOMETPUIECKOE 3a/1aHHE;

3 (yIOBIIETBOPUTEIBHO) - JIFOOBIE PABUIIBLHO BHIIIOJHEHHBIE 5 3aJaHUM,

2 (HEeyOBJIETBOPUTEIBHO) - MEHEE 5 BHIITOJIHEHHBIX 3aJJaHUN
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