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1. O0mue moJ0KeHust
KommiekT KOHTpoabHO-m3MepuTenbHbIX MaTepuanos (KMM) mo aucuumnimHe

00/1.04 Matemaruka, no npodeccuu cpeaHero npodeccuonanbuoro oodpasosanus 15.01.05

CBapmuk (py4HOH U YaCTUYHO MEXaHU3UPOBAHHOM CBApKHU (HAIUIABKH)).

KHUM pns texkymero kontposiss 1 KM miiss mpomMeXyTOYHOW aTTeCTaluu, KOTOphIe

MO3BOJITIOT OIICHUBATh CPOPMHUPOBAHHOCTH OOINX KOMIETCHITHIA.

OO0mme KOMIIETEHIMH, OCBOGHUE KOTOPHIX  IIOATBEPXKIAETCS  JEHCTBUSAMHU
00y4aroLerocs Npyu TEKyIeM KOHTPOJIe U Ha IPOMEXKYTOYHOH aTTecTaluu:
Kozn u HaumeHnoBanue IInanupyemMble pe3ynbTaThl OCBOCHUS IUCLUIIIMHbI
dbopMUpyeMbIX OOmmue JucuunnuHapHsie
KOMIIETCHIIUH
OK 01. BeiOupatsb criocoObl | - TOTOBHOCTh K TPyAay, | - BIAJCTh  METOJAMH  JOKa3aTelIbCTB,
peleHus 3a1ad OCO3HAHHME  LEHHOCTU | AITOPUTMaMU  pELIEHUS  3a7ad; 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 BBIUMCJIEHMS] 3HAUE€HUN U 1peoOpazoBaHuUs
HAIpPaBJIEHHOCTH, BBIPQXKEHUM CO CTENEeHsAMH U Jorapupmamu,
CHOCOOHOCTh npeoOpa3oBaHue IpoOHO-pallMOHATIBHBIX
MHULUUPOBATH, BBIPAXECHMUI;
IUIAHUPOBATh u|- YMETh OIIEpUPOBATh MIOHSATHSL:
CaMOCTOSITENIbHO paloHasbHbIE, U UppalMOHAIIbHBIE,
BBITOJIHATh TaKylo | I0Ka3aTeJbHBIE, CTEIICHHBIE,
JeSITENIbHOCTD; norapudmuyeckue, TPUTOHOMETPHUECKHE

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

a) 6a30BbIC JIOTHYECKUE
JIEUCTBUS:

- CaMOCTOSITEIIEHO
dbopMynupoBaTh "
AKTyaJIM3HPOBAThH
npobiemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIIUBATh
CYILLIECTBEHHBII
MPU3HAK WA
OCHOBaHUS TUTSE
CpaBHCHWSI,

YpaBHEHMS U HEPABEHCTBA, UX CHCTEMBI;
- YME€Thb ONEpUpOBATH MOHATHAMH: (YHKIUS,
HenpepbIBHAS byHKLIH, POM3BOJIHAS,
nepBooOpaszHas, ONpeAeNEHHbIH  MHTErpal;
YMETh HaXOJUTh MPOU3BOJHBIC HJIEMEHTAPHBIX
(yHKIIUH, UCTIONB3YS CIIPAaBOYHBIE MaTepUAIIbI;
UCCIIeIoBaTh B MPOCTEHIINX CIIydasiX GYHKLIUU
Ha MOHOTOHHOCTH, HaAXOJIUTb HauOOJIBIIINE U
HaVMEHbIIME 3HaueHus (YHKIUHA; CTPOUTH
rpaduKd  MHOTOWIEHOB C HCIIOJB30BaHUEM
anmapara MaTeMaTHYeCKOTro aHaJM3a,
MPUMEHSTH NMPOU3BOJHYIO MPH PEIICHHUE 3a1a4
Ha JIBUOKEHUE; pemarb MPAaKTUKO-
OPHUCHTHUPOBAHHLIC 3aJa4yu Ha HauOOJIbIIINE U
HaUMEHbIINE 3HAYCHUS, HA HAXO0X/IEHUE IyTH ,
CKOpPOCTH M YCKOPEHHS;

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




KJaccuukanmum u
00001IeHHS;

- ONpEeaesATh
JIeITEIIbHOCTH,
3a/1aBaTh IMapaMeTphbl U
KpUTEpUU 150:4
JIOCTHIKEHHUS,

- BBISIBJISITH
3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B
paccMaTpUBaeMbIX
SIBJICHUSX

- BHOCUTHb KOPPEKTHBBI
B JIeITEIIbHOCTD,
OLICHUBATh
COOTBETCTBUE
pe3yIbTaTOB
OIICHHUBATh
OCJIENCTBUNI
JIEATEIIbHOCTH;
- pa3BUBaTh
KpEaTUBHOE MBIIUICHUE
npu peIICHUN
JKU3HEHHBIX TTPOOIIEM
0) 0a30BbIC
HCCIICA0BATEILCKUE
JICHCTBHS:

- BIAaAEeTh HaBBIKAMU
yueOHo-
HCCIEIOBAaTEIbCKON H
MPOEKTHOMN
JIeITEIIbHOCTH,
HaBBIKAMU pa3peIieHus
npobiem;

- BBISIBJIATH TPUYUHHO-
CICIACTBEHHBIC CBS3U H
aKTyaJIU3UPOBAThH
3ajauy, BBIIBUTaTh
TUTIOTE3y €€ PpEIICHHUS,
HAaXOJUTh  apPTyYMEHTHI
TS JIOKa3aTeJIbCTBa
CBOMX  YTBEpXICHUH,
3aJlaBaTh MMapaMeTphl U
KPUTEPUU PEIICHUS;

- aHATM3UPOBATH
MOJly4YeHHBIE B  XOJIe
peleHus 3a7a49u
pe3yNIbTaThl,
KPUTHYECKH OIICHUBATH
ux JIOCTOBEPHOCTb,
MIPOTHO3HPOBATH
W3MEHEHHE B HOBBIX
YCIIOBUSX;

Oeiun

LIEIISIM,
pHUCKH

M3y4YEHHBIX (PYHKIUH, UCTIOJBb30BaTh Tpaduku
IpU M3YYEHUH MPOIECCOB M 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
4acTH, Ha JBI)KEHHE, paldoTy, CTOMMOCTBH
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 OICHWBATh MPaBIAONOJOOHOCTH
pe3yIbTaTOB;

- yYMETh OIEPHUPOBATH TOHSATHSIMHU: CpEIHEE
apudmernueckoe, MenuaHa, HawOoOJbIIEE U
HaMMEHbBIIICEe 3HAUYCHHS, pa3Max, IUCIICPCHS,
CTaHJApTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
yYMETh U3BJICKATh, UHTEPIPETHPOBATH
UHPOPMALIMIO, TPEACTABICHHYIO B Ta0IMIax,
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

AEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATH MOHATUSAMU: CIy4YailHBIN
ONBIT U CIIy4ailHOE COOBITHE, BEPOSITHOCTH
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 PpEAlbHBIX COOBITUH;
3HAKOMCTBA CO CIIy4aliHBIMHU BEIMYHMHAMU;
YMEHHME NPUBOJUTH MPUMEPHI MPOSBICHUS

3aKOHAa OOJNBIIMX YHCEN TMPUPOIAHBIX U
OOIIECTBEHHEBIX SIBJICHUIX;

- yMEThb OINEpPUpPOBaATh MOHATHUSIMHU: TOUKA,
npsiMasi, ILUIOCKOCTB, MIPOCTPAHCTBO,

JBYTPAaHHBIN YIOJl, CKPEIIHUBAIOLIUECS IIPSIMBIE,
MapajuIeIbHOCTh W NEPHEHIUKYISIPHOCTH
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 3aJja4 M3YUYCHHBIC
(GakTel W TEOpeMbl IUIAHUMETPHUU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro




- yMeThb IIE€pEeHOCHTH
3HAHUA B
MI03HABATEIbHYIO "
IIPAKTUYECKYIO 00sacTu
KHU3HEICATEIIHOCTH;

- YyMETb UHTErPUPOBATH
3HAHMS W3  PasHbIX
MPEIMETHBIX 00IacTel;

-BBIJIBUTaTh HOBEIE
UJIeH, npeiaraTh
OpUTHHAIBHON

MOJAXOJbI U PEIICHHS U
CIIOCOOHOCTH HX
HCIIOJIb30BaHMS B
MO3HAaBaTEJILHOM n

COLIMAJIbHON ITPAKTHKE.

MHPA;
- YMCTb OIICpHUPOBATH IIOHATUAMMU:
MHOT'OTPaHHHK, CEYCHHEe MHOTOTPaHHHKA, KO,
napauiesienure]], npu3Ma, nupamuzia, Gurypa
¥ TOBEPXHOCTh BpAIICHUS, LIJIHHAP, KOHYC,
map, cdepa, cedeHue (UTYpbl BpalICHHA,
IUIOCKOCTh, Kacaromascsi cdepbl, HIHHAPA,
KOHYCa, IUIOIIAAb ITOBEPXHOCTH NUPAMUIBI,
npu3mbl. KoHyca, uimuHapa, miomanb chepsl,
o0beM KyOa, IPSMOYTOJIBHOTO
napajviejenunesia,  MUPaMHIbI,  [PH3MBI,
[WJIMHAPA, KOHYCa, Iapa; yMEHHEe N300pakaTh
MHOTOTPaHHHKU U OBEPXHOCTU BPAIICHHUS, UX
CCUCHUA OT PYKH, C HNOMOIIBIO YCPTCIKHBIX

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

NpaBUJIbHBIE MHOTOTPAHHUKHY;
- YMETh ONEPUPOBATH MOHATUAMU: JBU)KEHUE B
NpOCTpaHCTBE,  NOJOOHBIE  (GUTYpHl B
IPOCTPAHCTBE;  MCIOJb30BaThb  OTHOLICHHE
IJIOMAJe  TIOBEPXHOCTE W 00BEMOB
HOJOOHBIX (PUTYp IIPU PELICHUH 3a/1a4;

- yMeTh  BBIYHCIATH  T'€OMETPUYECKHE
BEJIMYMHBI(JUIMHA, Yroj, IUIOIIAAb, OOBEM,
IUIOIIA/b IIOBEPXHOCTH), UCIIOJIB3YS
U3Y4EHHbIE (POPMYJIIBI U METOBL;
- yMETh OIIepUPOBAThH
MPSIMOYTOJIbHAS cuctema KOOpJIMHAT,
KOOpJIMHATBl TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOpa, CKaJSIpHOE MPOU3BENIEHUE, Yroil
MEXIy  BEKTOpaMH, CyMMa  BEKTOpPOB,
MIPOU3BECHNE BEKTOpA Ha YUCIIO; HAXOJIUTH C
IIOMOIIBI0 M3YYEHHBIX (HOPMYT KOOPAMHATHI
CepeHbl OTPE3Ka, PACCTOSHUE MEXAY IBYMsS
TOYKaMU;

- yMeThb BbIOMpATh MOAXOMAAIIUN H3YYEHHBIN
METO/ JJI pelIeHus 3aJadyd, pPacro3HaBaTh
MaTemMaTHueckue QakThl M MaTeMaTH4YecKue
MOJENM B TPUPOAHBIX U  OOIIECTBEHHBIX
SIBJICHUSAX, B HCKYCCTBE; yYMEHHE IPHBOIHNTH

IIOHATHUAMMU:

IIPUMEPBI MaTEMaTHYECKHUX OTKPBITHH
POCCHMICKOM ¥ MHUPOBOM MaTeMaTUYECKOU
HayKH.

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

IIPOTUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOIUTH
IpUMepbl U KOHTPIPUMEPHI, HCIOJIb30BAThH
METOJI MaTeEMaTU4YECKON MHIYKIMH; TPOBOAUTH
JIOKA3aTeNIbHbIE PACCYXKIEHUS NIPU PEIICHUU




3a/1a4, OLEHUBATh JIOTUYECKYIO NPAaBUIBHOCTH
pacCyXJIeHUH;

- YMETb OIIEPUPOBATH MOHATUSAMU: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpalys HaJ MHOKECTBAMU;
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; YMEHHUE 3aJaBaTh M OIMUCHIBATH
rpadsl pa3InYHBIMU CIIOCO0AMH; HCIIOIb30BaTh
rpadsl IpU pelIeHre 3a1a4;

- YMeTb CBOOOJHO ONEPUPOBATh MOHATUAMU:
COYETaHMsI, MEPECTaHOBKA YHCIO COYETaHUH,
YHUCIO  IEepecTaHoBoK; OuHoM  HploToHA;
yYMEHHUE MPUMEHATh KOMOWHATOPHBIE (haKThl U
paccyXIeHHUs Ul pELICHNs 3a/1a4;

- YMETb OIIEpUPOBATh HOHSTUSMU:
HaTYpaJIbHOE YMCIIO, LIEJI0€ YUCIIO, OCTATOK I10
MOJTYJIIO, paluoOHAIIbHOE YHCIIO,
UppalOHaIbHOE 4HCJIO, MHO’K€ECTBA
HaTypaJIbHBIX, LEJIbIX, paloHalIbHbIX,
JEHCTBUTEIBHBIX YMCEIl; YMEHHE UCIIOJIb30BATh
NpHU3HAKK JCIIMMOCTH, HAaWMEHBIINA OOIIHi
JEUTENIb W HauMEHbIlee oO0lee KpaTHoe,
anroput™ EBimaa npu pelieHun 3aaad;
3HAKOMCTBO C PAa3JIMYHBIMU TO3ULHOHHBIMU
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
HEPaBEHCTB, PABHOCWJIBHOCTb  YpaBHEHHI,
HEpPABEHCTB M  CHUCTEM,  pAlMOHAJIBHBIE,
WppaloHaNIbHbIE, TOKA3aTeNIbHbIE, CTEIIEHHBIE,
JorapupmMHUUEcKue, TPUTOHOMETPUUECKHE
yYpaBHEHHUS, HEPABEHCTBA M CHCTEMbI; YMEHUE
pelaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C
MOMOUIBI0  Pa3MYHBIX NPUEMOB; pelIaTh
YPAaBHEHHs HEpPaBEHCTBA U  CUCTEMBI 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:




rpapuk  ¢GyHKOMH, oOpaTHas  (QyHKIHUS,
KOMIO3ULUS (QYHKIUH, nuHelHas (yHKIML,
KBaJpaTuyuHas PyHKIUs, CTENIEHHAss (PYHKITUS C
LEeNbIM  TI0Ka3aTeleM, TPUTOHOMETPHUYECKHE
¢yHKIMH, O0OpaTHble TPUTOHOMETPUYECKUE
(GyHKIMH, TOKa3aTenbHas U JlorapuMUIecKue
(hyHKIIMH; yMEHUE CTPOUTH TpaduKu PyHKITUH,
BBITOJIHATH npeodpa3oBaHue rpaduKoB
(GyHKIMA; yMEHHE WCIOJIb30BaTh TrpaduKu
GyHKUMH A7 W3y4YEHHs]  MPOLECCOB U
3aBHCUMOCTEH MpHU PELIeHUH 33134 U3 APYrux
y4eOHBIX NPEIMETOB M W3 peajbHON >KU3HU;
BbIpakaTh (HOpMyJaMH 3aBUCUMOCTH MEXIY
BEITMYMHAMU;

- YMEeHHE CBOOOJHO ONEpUpPOBaTh MOHATHIMHU:
YEeTHOCTh (DYHKIIUH, TIEPUOJUIHOCTD (DYHKITHH,
OTPaHUYEHHOCTh  (YHKLUUH, MOHOTOHHOCTh
GyHKINH, SKCTpeMyM (QYHKIUHM, HanOoJbIIee
U HauMEHbllee 3HadeHus (QYHKIMM Ha
IPOMEKYTKE; yMEHHUe MIPOBOJIUTH
uccienoBaHue QyHKINU;

- YMEHHE HCIOJIb30BaTh CBOWCTBA M TpaduKu
GbyHKUMH Ui pelIeHMs ypaBHEHHUH,
HEpaBEHCTB W 3aJa4 C  [apaMeTpamuy;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH
MHO>KECTBA PEIICHUM YpPaBHEHMI, HEPABEHCTB
U UX CHCTEM;

- YMeTb CBOOOJHO ONEpUPOBATh MOHATUAMU:
MOCTIeIOBATEIBHOCTb, apupmMeTHIecKas
nporpeccusi, Te€OMEeTpHuYecKas IpOrpeccus,
OecKOHEYHO  yObIBaloIllasgs TreoMeTpuYecKas
nporpeccus; yMeHue 3aJaBaTh
MOCTIeIOBATEIbHOCTH, B  TOM  4YHCIE C
HOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

- YMETh OTIepPUPOBATH MOHATHSIMU:
HENPEPHIBHOCTD ¢byHKIHY, ACHMIITOTBI
rpaduka ¢GyHKIUMM, TepBas U BTOpas
npou3BOJHAs (DYHKIMHM, TEOMETPHUUYECKUN U
dbuznveckuit CMBICII MIPOU3BOAHOM,
nepBooOpa3Hasi, ONpEAEICHHBIH  HHTErpa;
YMEHHE HaxXOJUTh aCHMIITOTHI  rpaduka
(GYHKIMY; yMEHUE BBIYUCIATH MPOU3BOJHBIC
CYMMBI, MIPOU3BEIICHHUS, 9aCcTHOTO "
KOMIIO3ULIMHU (PYHKIIUH,

- YMEHHE WCIIOJNb30BaTh IPOU3BOIHYIO JIJIS
uccleoBaHus  (PYHKUUH, UIS HaXO0XKJICHHS
HAWIYYIIETO PElIeHHs] 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 TTOMOIIIBIO




nuddepeHIaTbHBIX YPaBHECHUIH;

- 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 MPOU3BOANTH ApU(PMETUUECKU JICHCTBUA
C KOMIUIEKCHBIMH  YHUCJaMH; [PUBOIUTH
IpUMEpPbl  HUCIOJB30BAaHUS  KOMILIEKCHBIX
YHUCEJT,

- yMeTb CBOOOJHO ONEPUPOBATH IMOHATHUAMHU:
cpenHee apudmeruueckoe, MeJlMaHa,
HauOoJbIIee M HAMMEHbIIIEEe 3HAYCHNUs, pa3Max,
JUCIIEpCHUs, CTaHAAPTHOE OTKJIOHEHHE s
ONMCAaHUSA  YMCIOBBIX  JAHHBIX;  YMEHHUE
MCCJIEI0BATh CTaTUCTUYECKHE JAHHBIE, B TOM
qrcie ¢ MPUMEHEHHEM rpaduyecKux MEeTOJI0B
U DJIGKTPOHHBIX  CpPEACTB;  TpaduyecKu
UCCIIEJIOBaTh COBMECTHbIE HAOJIOJEHUS C
MOMOILBIO AHarpaMM pacCEeUBaHUs U JIMHEWHON
perpeccuu;

- YMEHHE HAXOJUTh BEPOSITHOCTU COOBITUH U
UCTIOJIB30BaHUEM  TpadUYecKuX  METOOB;
OPUMEHATh JUIsl pelieHust 3afad  (HopMyIibl
CIIOKEHMSI M  YMHOXEHHUS  BEpOSTHOCTEH,
(dbopMyTy TIOTHOH BEPOSTHOCTH, (HOPMYITY
bepuynnu,  komOuHaTOopHBIe  (DakTBl U
(hopMyJIbI; OLIEHUBATh BEPOSTHOCTHU PEATbHBIX
COOBITHH; yMEHHE ONEepUpOBaTh MOHATHIMU:
cilydaiiHas BEJIMYNHA, pacnpezeneHue
BEPOSATHOCTEH, MaTEMAaTHYECKOE OXHUAAHUE,
JUCTepcuss U CTaHAApTHOE  OTKJIOHEHHE

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

CBOMCTBA M3YUYEHHBIX PpACHPENEICHUM IS
peuieHuss 3a1ad; 3HAKOMCTBO C IIOHATHSMU:
3aKOH OOJIBIIMX YHCEN, METOABl BBIOOPOUYHBIX
HCCIIEIOBaHUM; yMEHUE NPUBOJUTH MPUMEPHI
MpOSIBJICHUST 3aKOHa OOJBIIMX  YHCENl B
MIPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMeTb CBOOOJHO ONEPUPOBATH MOHATHIMMU:
TOYKa, MpsAMas, IUIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKUH YroJ, ABYTPaHHBIN
yroJ, TPEXTPAHHBIA YIroJl, IMepeceKaroluecs,
NapajulesIbHblE M CKPEILMBAIOIINECS MPSIMBIE,
MMapajuIeIbHOCTh W NEPHEHIUKYISIPHOCTH
MPSMBIX U IUIOCKOCTEH, YTOJI MEXKAY MPSIMBIMH,
Yroa MeXAy MpsSMOW M IUIOCKOCTBIO, YIoJl
MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh
P pElIEHUU 3a/ad U3Yy4YeHHble (aKThl U




TEOpEeMbl IUIAHUMETPHUU; YMEHHUE OLCHUBATh
pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHDE;

yMEHHE OIepupoOBaTh MOHITUSIMHU:
MHOTOTPaHHUK, CEYEHHWE  MHOTOrpPaHHUKA,
IPAaBUJIbHBIH MHOTOTPaHHUK, pu3Ma,

nupamMuza, GuUrypa u MOBEPXHOCTh BPAICHHS,
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'PAaHHUKA,
u300paxaTb ~MHOTOTPaHHHUKH, (UTYpBI U
IIOBEPXHOCTH BpAIEHUS, UX CEUEHUS, B TOM
YUCJIE C IOMOIIBIK JIIEKTPOHHBIX CPEACTB;
YMEHHME IPUMEHSTh CBOICTBA F€OMETPUUECKUX
¢buryp, camocTosTeNbHO  (POPMYIHPOBATH
ONpesieNIeHUus] M3y4aeMbIX (Uryp, BBIIBUTATbH
TUIIOTE3bl O  CBOMCTBaX MW  NpHU3HAKAX
reoMeTpruecKux ¢Guryp, 0OOCHOBBIBATH 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 10 TUIOCKOCTH,
paccTossHuE MEXAY MpSAMBIMH, PpacCTOSIHUE
MEXIy IUIOCKOCTSIMH, IUIOIAnb  c(epsl,
IUIOIAAb TOBEPXHOCTH MUPAMUABI, MPU3MBI,
KOHyca, IMJIMHIpa, KOHYyca, IIapa; YMEHHE
HaXOJIUTh OTHOUIEHHE OO0BEMOB MOAOOHBIX
uryp;

- YMeTb CBOOOJHO ONEpUPOBATh MOHATHIMU:
JIBHKEHHE, rapasuiesIbHbII MEepPEHOC,
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 TEOMETPHUYECKHE OTHOIICHHUS,
HaXO/JUTh F€OMETPUYECKUE BEIMYUHBI (JAJTUHA,
yToJ1, TUIONIa/lb, 00hEM) MPU PEIICHUH 3a]1a4 U3
JIpYruxX y4eOHBIX NMPEAMETOB U HMX pPealbHOU
KHU3HH,

- yMeTb CBOOOJHO ONEpUPOBATH MOHATUAMHU:
MPSIMOYTOJIbHAST CHCTEMa KOOPIMHAT, BEKTOD,
KOOp/AMHATBl  BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEJICHNE BEKTOPa HAa YHUCIIO, PA3IIOKEHHE
BEKTOpa 1Mo 0a3ucy, CKalsgpHOEe MPOU3BE/ICHHE,
BEKTOPHOE  TPOM3BEACHUE, Yol  MEXIY
BEKTOpaMH; YMEHHE HUCIOJIb30BaTh BEKTOPHBIM
W KOODJAWHATHBI METON Ui pelIeHHS
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TCOMETPUYECKUX 3aJad W 3aJad4  JIpYrux
y4eOHBIX TmpeaAMeToB: MaTpuma 2x2 u 3x3,
ONpEACIUTENb  MATPULBI, T'€OMETPUYECKUN
CMBICII OIIPEIEIINTEIIS;

- YMETb MOJEJIHNPOBATh PEAIbHbIE CUTyallul Ha
SI3BIKE MATEMAaTUKH; COCTaBIISATh BBIPAXKECHMS,
YPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI IO
YCIOBHIO 3a/la4M, HCCIIEA0BaTh IOCTPOCHHBIE
MOJIEJIU C UCIOJIb30BAHUEM amIapara ajareopsl,
HMHTEPIPETUPOBATh IOJYUYEHHBIH pE3YyJIbTAT;
CTPOUTh MATEMaTUYECKHE MOJEIN C IOMOIIBIO
FE€OMETPUUECKUX NMOHSATUN U BEJIMYMH, peIIaTh
CBSA3aHHBIE C HHMH IIPAKTUYECKHE 3a/layM;
COCTaBIISATh BEPOSATHYIO MOJIETb u
UHTEPIPETUPOBATh IIOJIYYCHHBI PE3YJIbTaT;
pelmiate NpUKIAJAHBIE 3a7auyd  CpelCTBaMuU
MaTEMAaTHUYECKOTO aHalu3a, B TOM 4YHCIE
COIIMATBHO-9KOHOMUYECKOTO0 M  (PU3UIECKOrOo
XapakTepa;

- YMEHHE BBIOMpATh MOAXOMSAIIMNA METOJ ISt
pelleHuss 3aja4yd; IIOHMMAaHUE 3HAYUMOCTHU
MaTeMaTUKH B H3YYEHUM TMPUPOIHBIX U
OO0IIECTBEHHBIX MIPOLIECCOB U SIBJICHUH; YMEHUN
pacro3HaBaTh IPOSIBIICHUE 3aKOHOB
MaTEMAaTUKU U MCKYCCTBE, YMEHHUE IPUBOJIUTH
IPUMEPBI MaTeMaTHYeCKUX OTKPBITHH
POCCUMCKOM ¥ MHUPOBOM MaTeMaTU4YECKOU

HaYKHU

OK 02. Ucnons3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOUCKA, aHaJIu3a U
UHTEPIpETauN
uHbopMalnH, U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH JIs
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
NEeSITETTHHOCTH.

B obnactu neHHOCTH
HAy4HOT'O TTO3HAHMUS:
- chopmMHpOBaHHOCTH
MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
00IIeCTBEHHOM
MIPAKTHKH,
OCHOBAHHOTO Ha
Jasnore KyibTyp,
CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOCTO
MecTa B
MOJIMKYJIbTYPHOM
MHUpE;
-COBEPIIIEHCTBOBAHHE
SI3LIKOBOM U
YHTATEIBCKOM
KYJbTYpbI KaK CpEJICTBa
B3aHMOJICHCTBHS
MEXIY JI0JIbMU U
TTO3HAHMS MUDA,
- OCO3HAHHE IICHHOCTHU
Hay4YHOU

- YMETh OIEPUPOBATh MOHATUAMU:
paroHaibHast QyHKIINS, TOKa3aTelbHasl
¢byHK1MA, cTeneHHas QyHKIHS,
norapudmuueckas QyHKIUSA,
TPUTOHOMETpHUYECKHE (PYHKIMH, OOpaTHbIE
byHKIIMH;

- 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 (OpMyJIaMHU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

- YMEHHUE ONEPUPOBATH MOHATHIMU:
TOKIECTBO, TOXKIECTBEHHOE NPe0Opa3oBaHuE,
ypaBHEHHE, HEPAaBEHCTBO, CUCTEMAa ypaBHEHUH
HEPAaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUH,
HEPaBEHCTB U CHCTEM, HPPALIIOHAJIbHBIE,
UppalMoOHaTIbHbIE, TTOKa3aTeNbHbIE, CTETICHHbIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE
ypaBHEHHS, HEPAaBEHCTBA U CHCTEMBI; YMETh
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C
MIOMOIIBIO PA3ITUYHBIX TIPHEMOB, 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
HAaBBIKaMU TIOJTyYCHHUS
nHpOopMauK U3
HMCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISITH TIOUCK,
aHau3,
CUCTEMAaTH3AIHIO U
HUHTEPIIPETALNIO
uH(popManuu
pa3IMYHbIX BUJOB U
(dbopM mpeicTaBICHHUS,
- CO3/71aBaTh TEKCTHI B
pa3ianuHbIX (hopMaTax ¢
Y9eTOM Ha3HAYCHUS
uHpOpMaLIUU U
LIEJIEBOU ayJIUTOPUH,
BBIOMpAsi ONITUMATBHYIO
dbopmy mipeACcTaBICHUS
U BU3YyallU3allly;

- OIICHUBATh
JOCTOBEPHOCTb,
JICTUTUMHOCTD
uHpopmanuu, ee
COOTBETCTBHUE
MPaBOBBIM M MOPAJILHO-
TUYECKUM HOPMaM;

- UCIIOJIb30BATh
cpencTBa
WH(OPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B pEIICHUN
KOTHUTHBHBIX,
KOMMYHHKATUBHBIX U
OpTraHHU3aIMOHHBIX
3aja4 ¢ coOIr0IeHuEM
TpeboBaHMit
SPrOHOMUKHU, TEXHUKH
0e30ITacHOCTH,

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

- YMETh CBOOOTHO ONIEPUPOBATH MOHSATHSIMHU:
JBI)KCHUE, MTapajlIeIbHBINA IEPEHOC,
CUMMETPHS Ha TUIOCKOCTH B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue Moa00ue,
mo1I00HbBIE PUTYPHI; YMETh PACIIO3HABATH
paBHbBIE U IOJOOHBIC (PUTYPHI, B TOM YHCIIC B
MIPUPOJIC, UCKYCCTBE, ApXUTEKTYPE; YMETh
UCTIOJIb30BaTh T€OMETPUICCKHE OTHOIICHHUS,
HaXOJUTh T€OMETPUIECKIE BETUIHHBI (JJTMHA,
yToJ1, IJIOMIA b, 00BEM) MIPH PEHICHUH 33134 U3
JIPYTUX Y4EOHBIX MPEIMETOB U U3 peaTbHON
KU3HH
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THT'HCHBI,

HOPM, HOPM

0e301acHOCTH;

0€e3011acHOCTH
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
npodeccnoHaabHOU chepe,

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

IIOBEICHUS,
- CHOCOOHOCTH

IIpUHHUMATb

OPHEHTHPYSCh Ha
MOpAJIbHO-

Y LIEHHOCTH;
- OCO3HAHHE JINYHOTO
BKJIa/Ia B TIOCTPOCHHUE
YCTONYUBOIO
Oynymiero;
- OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM
ponuTensm u (Win)
JPYTUM YJICHaM CEMbH,
CO3JJaHUIO CEMbH Ha
OCHOBE OCO3HAHHOTO
MPUHATHS LEHHOCTEN
CEMEHOM )KU3HU B
COOTBETCTBUU C
TPaAUITUSIMA HAPOJIOB
Poccuu;
OsnajeHue
YHUBEpCATbHBIMHU
peryasiTUBHBIMU
NEUCTBUSIMU:
a) CaMOOpraHu3aIus:
- CaMOCTOSITEIHLHO
OCYUIECTBIISATh
MTO3HABATEIHHYIO
JIeATEIbHOCTD,
BBISIBJISITH POOJIEMBI,

B o6nactu nyxoBHO-

HPaBCTBEHHOT'O
poeCCHOHAIBHOE U BOCIIUTAHMUS:
JMYHOCTHOE Pa3BUTHE, - ¢(hOpMUPOBAHHOCTH

HpeaIPUHIMATENBCKYIO HPaBCTBEHHOI'O

CO3HaHus, OSTUYCCKOI'O

OLCHUBATb CUTYyallUIO U

OCO3HAHHBIC PCHICHUA,

HpPaBCTBCHHBIC HOPMbI

- YMETh OIIEPUPOBATH MOHITHIMU:
panMoHaIbHbIE, HPPALIIOHAJILHBIE,
NOKa3aTeIbHbIE, CTETICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE
YpaBHEHHSI ¥ HEPABEHCTBA, MX CHCTEMBI;
- YMETh OIIEPUPOBATh MOHATUAMU:
MHOTOTpaHHHK, CEY€HNEe MHOTOTPaHHUKA, KYO,
napajenenurnes, npusma, nupamuaa, purypa
Y TIOBEPXHOCTH BpAIIEHUs, HWINHAP, KOHYC,
map, cdepa, cedeHus GUrypsl BpaeHus,
IUIOCKOCTB, Kacarommasics cdepa, HIIHHIPA,
KOHYCa, IUI0IIAa/lb TIOBEPXHOCTH MTUPAMU/IBI,
IPU3MBI, KOHYCa, IWIMHAPA, IUI0MAas chepsl,
00BEM KyOa, MPSIMOYTOJILHOTO
napaiesienue1a, MupaMuabl, IPU3MBI,
IWINHApA, KOHYca, 11apa;
YMeHnue n300paxatb MHOTOTPaHHUKH U
MOBEPXHOCTH BpAILIEHUS, UX BPAIIEHUS 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 ITPOU3BECHUE, YTOJI
MEX]Ty BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOIHUTh C
MIOMOIIBIO U3YYEHHBIX (DOPMYIT KOOPIMHATEI
Cepe/IMHBI OTPE3Ka, PACCTOSTHIE MEXTY ABYMS
TOYKaMHU.
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CTaBUTbH U
(bopmynHupoBaTh
cOOCTBEHHEIE 3aa4U B
o0pa3oBaTenbHOMI
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
pedaexkcun s OIeHKH
CUTYyalluH, BRIOOpa
BEPHOTO PEIICHUS;

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

B) AYMOITMOHAIbHBIN
WHTEJUIEKT,
TIpeIMoJIararo i
c(hopMUPOBAHHOCTD:
BHYTPEHHEHN
MOTHBAIIHH,
BKJIIOYAIOLIEN
CTpEeMJICHHE K
JOCTHIKEHUIO TIeTTH U
yCIIEeXy, ONTHMH3M,
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,
MPOSIBJISITh UHTEPEC U
pa3pemaTth KOHQIUKTHI

OTHOILICHUA C APYTUMU

OK 04. DddexTuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH]IE.

TFOTOBHOCTbB K
CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH 1
CaMOOTIPE/IEIICHUIO;
- OBJIaJICHUE HABBIKAMH
yueOHo-
HCCIIeI0BATEIbCKOM,
MPOEKTHOU 1
COLIMAIbHOMN
JIeSITEIILHOCTH;
OBnaneHue
YHUBEpCATbHBIMHU
KOMMYHUKATUBHBIMU
NEUCTBUSIMH:
-0) coBMecTHas
JIeITEILHOCTD:

- IIOHUMATh U
HCIOJIL30BATh
MpeuMyIlecTBa
KOMaHJIHOU U
VHIUBULYAIbHON
paboTHI;

- IPUHUMATb LIEJIH
COBMECTHOI
JIeSITeIIbHOCTH,
OpTaHU30BBIBATH U
KOOPJIUHUPOBATh
JIEHUCTBUS 110 €€
JIOCTHIKEHMIO:
COCTAaBJIAThH ILJIaH
JIEHCTBHI,
pacnpenensiaTh poiu ¢
Y4ETOM MHEHUI
YYaCTHHUKOB,
00CyXJ1aTh pe3yIbTaThl
COBMECTHOM paboTHI;

- KOOPAMHUPOBATh U

'CBO60I[HO ONCpUpOBATh INOHATHAMMU: 4YE€THOCTh

- YMETb ONIEPUPOBATH MOHATHAMMU: CITy4alHBIN
OTIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTD
CJIy4yaifHOrO COOBITHSI; YMETh BBIUUCIIATh
BEPOSITHOCTH C MCIIOJIb30BaHHEM TpaprUeCKuX
METO/I0B; IPUMEHSATH (HOPMYJIbI CIIOKEHUS U
YMHOXKEHUS BEPOSATHOCTEH, KOMOMHATOPHBIE
(akThl U GOPMYJIBI IIPU PELICHUH 3a7ay;
OLIGHUBATh BEPOSTHOCTH PEaIbHBIX COOBITHI;
3HAKOMCTBO CO CITy4ailHbIMM BEJIMUUHAMU;
YMEHHUE MPUBOIUTH MPHUMEPHI TIPOSIBIICHUS
3aKOHa OOJIBIINX YKMCEN PUPOHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUSIMHU:

CTETIeHb C LIEJIBIM ITOKa3aTesieM, KOPEHb
HaTypaJbHOH CTENeHH, CTENeHb C
panroHAIBFHBIM TTOKa3aTeNIeM, CTETICHb C
JeMCTBUTENBbHBI( BEILIECTBEHHBIM)

HIOKa3aTeseM, JIorapiu(M 4nciia, CHHYC,

KOCHHYC U TaHI'€HC IPOU3BOJIBLHOIO YHCIIA;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:

rpaduk GyHKIMH, OOpaTHAs QyHKIMS,

KOMIO3UIUS QYHKIMH, TUHEHHas QyHKIuUs,

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

(byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE

GyHKIMY .[T0Ka3aTeabHas U Jjorapudmuueckas

(byHKLINHU, YMETh CTPOUTH TpapuKu PyHKIINH,

BBINOJIHATH MPeoOpazoBaHust rpaukoB
byHKIHIH;

-YMETb UCTOJIb30BaTh TpaduKU GYHKIMU AIIS
M3y4YEeHUs MPoIecca U 3aBUCHMOCTEN TIpr
pelIeHNH 3a1a4 U3 APYIUX YIeOHBIX

MPEMETOB U U3 PEATbHOM KU3HU; BRIPAXKATh

(bopMyrIaMu 3aBUCUMOCTH MEXKILY
BEITMYNHAMU;

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
PETYJISTUBHBIMU
NEUCTBUSIMU:

-T') IpUHATHE ce0s U
JIPYTUX JIFOJICH:

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

- IPU3HABATh CBOE
MIPaBO U MPABO APYTUX
JIIOJIeH Ha OIIUOKU,

- pa3BHUBAaTh
CIOCOOHOCTH TOHUMATh
MU C MTO3UIUU
JPYTOTO YeJIOBEKa.

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

POMEXYTKE; YMETh MPOBOJUTH UCCIIETOBAHHE
byHKIHH,

- 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 M MTUCBMEHHYIO
KOMMYHUKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
y4€TOoM ocoOeHHOCTEeH
COIMAJILHOTO U
KYJIbTYPHOTO KOHTEKCTA

B obGnactu
3CTETHYECKOTO
BOCITUTAHUS:

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

- CIOCOOHOCTH
BOCIIPUHUMATH
pa3IMYHbBIC BHJIBI
UCKYCCTBa, TPAULIUU U
TBOPYECTBA CBOETO U
JIPYTHX HApOJOB,
OIIYIIATh
SMOLIMOHAIBHOE
BO3JICUCTBUS
HCKYCCTBA,

- YOS IEHHOCTD B

- YMETh OIIEPUPOBATH MOHATUAMU: CPEIHEE
apumeTHyecKoe, MeJiana, HanboJbIlee U
HaVMEHBbIIIee 3HAYEHU, pa3Max, JUCIIEPCHUsl,
CTaHJapTHBIE OTKJIOHEHHE YHCIOBOro Habopa;
YMEHUE U3BJIEKATh, THTEPIIPETUPOBATH
UH(OPMaLIKIO, IPEICTaBIECHHYIO B Ta0IMIIaX,
Ha AMarpaMmMax, rpagukax, OTpaxaronryro
CBOICTBA peaJIbHBIX ITPOLIECCOB U SIBJICHUM;
MPEICTaBIATh MHPOPMAIUIO C ITOMOIIBIO
TaOJIMIl U AMarpaMM; UCCIIE0BaTh
CTaTUCTHYCCKHUEC JaHHBIC, B TOM YHCJIC C
MIpUMEHEHHE TpapuecKUX METOAO0B U
AIIEKTPOHHBIX CPE/ICTB;

- YMCTh OIIEPHUPOBATH MMOHATHAMU: TOYKA,
npsimasi, IJI0CKOCTh, IPOCTPAHCTBO,
JBYTPAaHHBIN yTOJI, CKPEINBAOIINECS IPSIMBIE,
[apaJuIeIbHOCTD U NEPIIEHIUKYIIPHOCTD
IpsAMBIX U HHOCKOCTefI, Yo MEXAy MMpsSIMbIMH,
YroJI MEXAY IPSAMOM U INIOCKOCTBIO, YToJl
MCXKAY MIOCKOCTAMHU, PACCTOSAHHUEC OT TOUKH 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
KOMMYHHKATHBHBIMH
NEUCTBUSIMU:
a) oO1IeHue:

- OCYIIECTBIIATh
KOMMYHHKAITUH BO BCEX
chepax KHU3HU;

- pacro3HaBaTh
HeBepOaIbHBIC
cpencTBa OOIIeHMS,
MOHUMATh 3HAYCHUE
COIMATILHBIX 3HAKOB,
pacro3HaBaTh
MIPEANOCHIIKA
KOH(JIMKTHBIX
CUTYaIluil ¥ cMST4aTh
KOH(JIMKTHI;
-pa3BEPHYTO U JIOTUYHO
M3JIaraTh CBOIO TOUYKY

- YMETh HCIIOIb30BaTh MPHU PEUICHHE 3a/1a4
M3YYCHHBIE (PAKTHI U TEOPEMBI TUTAHUMETPHH;
YMEHHE OIIEHUBATh pa3Mepbl 00BEKTOB
OKpYXaroIlero 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 IIPOU3BEACHUE, YTOJI
OCO3HAaHHOE NTOBEJCHHE Ha UJEHTUYHOCTH; MEX1y BEKTOpaMHU, CyMMa BEKTOPOB,
OCHOBE TPaJUIIMOHHBIX - LIEeJIEHAIIPaBJICHHOE MIPOU3BEICHNE BEKTOPA HA YHUCIIO; HAXOIUTh C

00IIIeUeTOBEYECKUX
LIEHHOCTEH, B TOM YHUCJIE C
YYETOM TaPMOHU3ANA

pa3BUTHE BHYTPEHHEN
MO3ULUH JINYHOCTH Ha
OCHOBE JIyXOBHO-

MTOMOIIBIO U3YUEHHBIX (HOPMYII KOOPIUHATHI
CepeUHbI OTPE3KA, PACCTOSIHUE MEXTY ABYMSI
TOYKAMH;

- YMETh BBIOMPATH TOIXOSIINIA U3YICHHBII

MEXHaAlMOHAIbHBIX U HPaBCTBEHHBIX
MEKPEJINTUO3HBIX LIEHHOCTEN HapOJ0B METOJ IS PEIICHMS 3a]a4M, pacllO3HABAaTh
OTHOLLIEHUM, TPUMEHSATH Poccutickoit MaTeMaTH4eckue GakThl 1 MaTeMaTHYeCKHUe
CTaHJapThI denepannu, MOJIETU B MPUPOTHBIX U OOIIECTBEHHBIX
QHTUKOPPYINLILOHHOTO HUCTOPUYECKUX U SIBJICHUSIX, B UCKYCCTBE;
MOBEJCHUS HallOHAJIbHO- - YMEHHE NIPUBOJIUTH TPUMEPHI
KYJIbTYPHBIX TPaIULIUH, MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U
dbopmupoBaHUe MHPOBOM MaTEMATHYECKON HAYKH.
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CHCTCEMBI 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 00sI3aHHOCTEH,

yBa)KEHHE 3aKOHA U
MpaBoMOpPsIKA
- IPUHATHE

TPAAUIIMOHHBIX

HaIIMOHAJIbHBIX,
00IIIEYEIIOBCYCCKUX
T'YMaHUCTHYECKHUX U

JIEMOKPATUYECKUX
LIEHHOCTEH;

- TOTOBHOCTh
MIPOTUBOCTOSTH
HJICOJIOTHH
IKCTPEMHU3MA,
HaIlMOHAJIN3Ma
KceHooOouu,
JUCKPUMMHALIMY 110

COLMAILHBIM,
PEIUTHO3HBIM,
pPacoBbIM,
HaIIMOHAIbHBIM

MIPU3HAKAM;

- TOTOBHOCTh BECTHU
COBMECTHYIO
JIeSITEIbHOCTD B

WHTEpecax
TPaKJIAHCKOTO
oO1ecTBa, yaacTBOBaTh
B CAMOYIPABICHUH B
00111600pa30BaTEIBHBIN
OpraHu3aI U I€TCKO

FOHOIIIECKHX
OpraHu3aLui;

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

- 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 CIIy4aiHBIMU BEJIMYUHAMM;
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 PonuHoi,
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
HaCJEeAMIO,
MaMATHHKAM,
TpaJAUIIUsAM HapOJ0B
Poccumn, noctmxennsam

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

- uaerHas
yOexKAEHHOCTh
TOTOBHOCTH K
CIIYKEHUIO U 3alIUTe
OredecTna,
OTBETCTBEHHOCTb 3a €T0
cynb0y; OCBOCHHBIC
o0y4armuMucs
MEXITPEIMETHBIC
TOHATHS U

YHUBEpCaIbHBIC
yueOHbIE JeHCTBUS

(perymisiTUBHBIE,

M03HABaTENIbHbBIE,
KOMMYHHKATHUBHBIEC)
- CIIOCOOHOCTD UX

HCIIOJIBb30BaHUA B
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ITO3HABATEJIBHON U
COLIMAJIbHOM IIPAKTHUKE,
TOTOBHOCTb K
CaMOCTOSITEJIbBHOMY
IUTAHUPOBAHUIO U
OCYIIECTBIICHUIO
yueOHOM NesTeNIbHOCTH,
OpraHu3aluf yaeOHOTo
COTPYJIHUYECTBA C
MeAarorndecKuMu
pabOTHHKAMHU 1
CBEPCTHUKAMH, K
Y4acCTHUIO B IOCTPOCHUH
VHJIUBUYyAIbHON
o0OpasoBarenbpHON
TPACKTOPUH;

- OBJIa/ICHUE HaBBIKAMH
yueOHOi-
HCCIIEIOBATEIBCKOM
MPOEKTHOU 1
COLIMAIbHOMN
JeSATCIILHOCTH

OK 7 CopeiicTBOBaThH
COXPAHEHUIO OKPYKAOLIEH
cpensl,
pecypcocOepereHuIo,
NPUMEHSTH 3HaHUS 00
W3MCHCHHUHU KIIUMaTa,
MIPUHIIMUITBI OEPEKITUBOTO
MIPOU3BO/ICTBA,
3¢ (HeKTHBHO AeCTBOBATH B
Ype3BBIYANHBIX CHTYAITHSIX

-HE IPUHUMATh
JIEUCTBUSA, IPUHOCSIIINE
BpeJ OKpYyXarolen
cpene;

- YMETh
MIPOTHO3UPOBATH
HeOIaronpusiTHoIC
9KOJIOTHYCCKHE
MOCIIEICTBUS
MpEANPUHIMAEMBIX
JEHCTBUH,
MpeaoTBpamiaTh ux;
- PaCUIMPUThH OTIBIT
JEeITEIbHOCTU
9KOJIOTUYECKOM
HaIpaBJIEeHHOCTH;

- pa3pabaThIBaTh MiaH
pEIICHUS C y4eTOM
aHaIM3a UMCIOIINXCS
MaTepUaTbHBIX U
HEMaTepualbHbIX
pecypcos;

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

- YMETb MEPEHOCUTh
3HAHUS B

- YMETh ONEPUPOBATHh MOHITHIMU: PYHKIINS,
HenpepbIBHAs (QYHKIHS, TPOU3BOIHAS,
nepBooOpasHasi, ONpeACICHHBI HHTErPall;

- YMCTb HaXOJUThb NPOU3BOJHBLIC
AIIEMEHTAPHBIX (PYHKUIUN, UCTIOIB3YS
CITPaBOYHBIC MaTCpUaJibl; UCCICIOBATH B
MPOCTEHIINX cIydasx (YHKIMH Ha
MOHOTOHHOCTbB, HAXOIUTh HaI/I60J'II)IHI/Ie n
HauMEHbIIINEe 3HaYeHHs (PYHKIUN; CTPOUTH
rpaguKi MHOTOUYJIEHOB C UCTIOJIb30BAHUEM
anmapara MaTeMaTH4eCKOr0 aHaJIn3a;
IIPUMEHATH IPOU3BOAHYIO IIPU PELICHUN 3a1a4
Ha JBUKEHUE; PEIIaTh MPAKTHKO-
OPHUCHTHUPOBAHHBIC 3aa4YU Ha HaI/I6OJ'II)IHI/Ie n
HaVMEHbIIINE 3HAYECHMs], HA HAX0XK/ICHUE MTYTH,
CKOPOCTH U YCKOPECHHUS;

- YMETbh ONEPUPOBATH MOHATUSIMU: IBUKEHUE B
MIPOCTPAHCTBE, 0I00HbBIE (PUTYPHI B
MPOCTPAHCTBE; UCIOJb30BATh OTHOIIEHUE
TJI0MA el TOBEPXHOCTEN U 00BEMOB
MoI0OHBIX (PUTYp TpU pelIeHUH 3a7a4;

- YMETb BBIYUCIISITH T€OMETPUUECKUE
BEITMYUHBI (JJTMHA, YTOJI, TUIOIIAab, 00BEM,
IJI0ILA]Ib TOBEPXHOCTH ), UCTIOJIB3YS
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
PE3yNIbTATOB LIEISIM;

IlepeyeHb y4eOHBIX U3AaAHMI,
AOMOJTHUTEILHOM JIuTepaTypbl, UHTepHET-pecypcoB.

OcHOBHbBIE eYaTHbIE U3TAHUS

1. Maremaruka: anreOpa W Hadyajla MaTeMaTHYECKOro aHanu3a, reomerpus. Anrebpa. 10-11
KkJjaccel: yueOHuk / mox pea. LIILA. AnumoBsa. — 5-e u3n. — Mocksa: [Ipocsemenue, 2018. — 463
c. ISBN 978-5-09-107210-5

2. Maremaruka: anrebpa W Hayaja MaTE€MaTHYECKOro aHaiu3a, reomerpus. ['eomerpus:
yuebHuk s 10-11xm1. / mog pen. JI. C. AranacsnHa. - 4-e uzn. — Mocksa: I[Ipocsemenue, 2017.
— 255 c. ISBN 978-5-09-102538-5

3. lexneuxwuit, U. [I. Matemaruka: yue6nuk ans CI1O / U.JI. Tlexnenkuit. - 3-e u3a., crep. —
Mocksa: Axagemus, 2005.- 304 c¢. ISBN 978-5-4468-7392-0

DJIeKTPOHHBbIE H3TAHUSI
DnekTpoHHO-0nOMoTeuHas cucrema «Jlanby. Pexxim nocrymna: https://e/lanbook.com

1.MaremaTuka: anreOpa ¥ Hadajla MaTeMaTUYeCKOrO aHajau3a, reoMeTpus. AnreOpa U Hadasa
MaTteMaTHueckoro ananusa. 10—11 kmaccel : 6a30BbIi ¥ yriayOnéHHbIN ypoBHU : yuyeOHuK / 111

A. Amumos, 0. M. Konsrun, M. B. TkauéBa [u np.]. — 1l-e u3ad., ctep. — Mocksa :
[Tpocsemenue, 2023. — 463 ¢. — ISBN 978-5-09-107210-5. — Tekcr : anekTpoHHbIH // JlaHb
: 2JIeKTpoHHO-OMOmmoteuynast cucremMa. — URL: https://e.lanbook.com/book/334391 (nmata

obparmenus: 05.09.2023). — Pexum goctyna: AJisk aBTOPHU3. MTOIH30BATENCH. .

2. Teomerpus: 10—11-if kmaccel: 0a30BbId W yriayOnéHHBINH ypoBHH : ydeOHUK / JI. C.
Aranacs, b. B. , K. C. [u 1p.]. — 11-e u3x., crep. — Mockaa : [Ipocsemnienue, 2023. — 287 c.
— ISBN 978-5-09-103606-0. — Tekcr : a1ekTpoHHBIH // JlaHb : 3IeKTPOHHO-OMOIMOTEYHAS
cuctreMa. — URL: https://e.lanbook.com/book/334397 (mata ob6pamenus: 05.09.2023). —
Pexum noctyna: st aBTOpHU3. MOJIb30BATENEH.

3.Mep3zmsak, A. I'. MaremaTtuka. AnreOpa U Hadajla MaTemMaTtudeckoro ananusa: 10-it kiacc:
yriryonéHublil ypoBeHs : yueOHukK / A. I'. Mep3ansk, I. A. Homuposckuii, B. M. [Tonsikos ; moj
penakmuei B. E. Ilomonbckoro. — 7-e usn., crep. — Mocksa: [Ipocsemienne, 2023. — 476 c.
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https://e/lanbook.com

— ISBN 978-5-09-103607-7. — Texkct: 3nekTpoHHbIH / JlaHb: 3meKTpOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/334469 (nmata oGpamenus: 05.09.2023). —
Pesxxum noctyna: 11t aBTOpU3. MOJIH30BATEICH.

I[OHO.TIHHTeJ'[LHLIe HCTOYHHUKH

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

http://zadachi.mccme.ru UadopmannonHo-mmonckosas cucrema "3agaun"

http://alglib.sources.ru bubaroreka anroputmoB [Tog00opka CCHUIOK Ha MaTeMaTHYeCKHE
pecypcel MnTepHera.

http://mat.1september.ru - razera «Marematuka» M3narensckoro goma «IlepBoe ceHTSIOPs»

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

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

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

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

http://rain.ifmo.ru/cat/ - JluckpeTHas MaTeMaTHKa: aropUTMbI
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2. Kommiaexkt KUM 1uisi TeKy1ero KOHTpOJIst
Texymmii KOHTPOJIL OCBOEHHS CTYACHTAMH Marepuana TUCIHHIUIMHBI COCTOHUT W3
CJICAYIOUINX BHUJIOB: ONEPAMUBHDIL U PYOEHCHBIU KOHMPOIlb.
[Tpu npoBeneHNH TEKYIIETO KOHTPOJIS UCTIONB3YIOTCS CIIEAYIoUIe (OPMBI:
1) TecrupoBanue.
2) CaMocCTOsSTEIbHBIC PaOOTHI.

3) JIUKTaHTHI

[lepeyeHb 3K3aMeHALlMOHHBIX TEM U 33 AHUU:

Tema 1. [lelicTBUTEJIbHbIE YHCJIA

1. Beruucnuts:

(10,5*0,24111515: 7,5) *(1;(1) [10,945:0,9)*9

1.1 -
1iD 4§ 7
40 8

12 (3.0 +0,24)*2,15+(51625-2 > )* % :
25 16" 5

1.3 (1-0,375)20,125+(§D 1):(0,358-0,108) ;
2 6 12

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 BepHbiMH U pamu. Kakyro abcomoTHyO

HOTPEITHOCTD MBI OyJIeM UMETh, €CITU MOCJIe OKPYTIICHHS 3alHIIeM, 4yTo /1,27 =6=1,13?

Tema 2. Jlorapu¢pmsl.

1.BeauciauTh:

logs 36+10 3
0’5 0 90+10Q, 5

log;27-logs81+ % 1093243 ;
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I09216-I09264+%Iogz32 :
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:

D\/szm3xm4 - JO x202x0 3
(xO1D*(x02) - (x02)*(@A50 x) -

y 0 100,5%%2 .y /m(%)“” ;
2 3 5
D - 5x+2 D = -~ 10x-3
y 1/(3) X yD\/(ll) 1.

2. IMoctpouts rpaduku GyHKIUI 1 HAWTH 00JIACTH ONPEACTICHHS U MHOXKECTBO 3HaueHui D(y)

; E(y):

1 1.,
yUOlog,x .yl X5;yD x3;yD(§)

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%;

f'(x) >0, ecmm f(x)=2x 2+ Bx;

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 pyukuuu f nepsoo6pasnyio, rpaguk KOTOPOM IIPOXOIUT Yepe3 TOUKy M:
f (X)=-3x+4/x2, M(-2;1);

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

3.Belumciure Wwiomniaas GUryphbl, OrpaHAYEHHON JTHHUSIMU:
a) y=4x-X%, y= 4-X;

6) y= X2-4x+4, y= 4-x>

Tema Ne6: "YpaBHeHusi U HepaBeHcTBa'

1.Pemnte ypaBHeHus:
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3:4-5-6+2-9"=0.
-2X+3

HEH 0 49* 0 399.
070

log , (xO5)0 2log ;(x05)<4.
3

32x-1 . 32)( + 32x+3 — 273
2(Ig2-1)+1g (5 01) =1g (5" 05).

2.Pemrte HEpaBEeHCTBA!

log , (xO5)02log ;(x05)<4
V3

3.Pemmte rpaduyeckn ypaBHEHHS U HEPAaBEHCTBA!
2%=3-2x-x*;
logox=-x+1;
(1/3)>x+1.
Tema 7. KomOuHaTOpHKa M TeOpUsi BepOSITHOCTH.

1. Kakum yuciaom cmoco6oB MOXKHO U3 14 paznudHbIX map OOTMHOK BHIOpaTh 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 coOCTaBUTh paclMCaHUE JEXKYPCTB IO OJHOMY
YEJIOBEKY M3 KJIacca Ha KKl U3 5 y4eOHBIX THEW HENleIH.

5. CKObKO aHarpaMM MOXHO COCTaBUTh U3 CJIOBAa OaTOH?

6. B xmacce 10 xopommx ManpuukoB, 12 xopomux naeBodek M 5 XynuraHoB. Kakosa
BEPOSITHOCTH TOT'0, YTO U3 BHIOPAHHBIX JBYX JAEKYPHBIX HU OJJMH HE OKa3aJcs XYIUTaHOM?

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

8. B marasun npuBe3nu 30 TEICBH30POB, CPEIH 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 BapHMaHTOB KOHTPOJIBHOW paOOThI, HANMCAHHBIX HA OTJEJIBHBIX 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 IVIAHUMETPUH.

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

83
2. B OKpyXHOCTh panauyca — Bmmcan npaBuiabHbI  TpeyroasHuk ABC. Xopma BD

nepecekaet ctopony AC B Touke E Tak, uto AE:EC = 3:5. Haiinure BE.

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

4. B tpeyronsauke ABC AC=BC=2\/ 2, yron C pasen 45°. Haiigure Boicory AH.
yr y

5. B tpeyronbauk ABC Bnucana okpyxHocTh ¢ 1eHTpoM O. JIyu 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°, menmana BM pasna 10V3. OKpPY>KHOCTB,
BIMcaHHas B TpeyroapHuk ABM, kacaercsa runorenyssl AC B Touke T. Haiigute xarer BC,
ecim AT: TC = 1:3.

7. B tpeyronbuuke ABC yron A pasen 60°, niuna ctoponsl AB paBHa 8cM, a JUTMHA CTOPOHBI
BC pasna 13 cm. Haiinute nnmuny ctopons! AC u miomas tpeyroasHuka ABC.

8. Ilmomanp paBHOOEAPEHHOTO TPEYroONbHUKA 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 MpaBUIBHOW ueTelpexyronbHoi nupamuasl KABCD pasna 4 cM, a
KaXJ0e u3 OOKOBBIX pebep mupaMunbl paBHO 3 cMm. HaiiTu BbICOTY W TUIOmahr OOKOBOM
MOBEPXHOCTHU MUpaMU/IbL.
2. Mana nupamuaa KABC, B OCHOBaHMM KOTOPOU JIEKUT MPAMOYTOJIbHBIN TpeyroibHUK ABC
(<C =90°). B aTom TpeyrospbHUKE MTPOBEJICHA MEIMaHa K TUMOTeHY3e, paBHas 5 cMm. Kaxmoe
6okoBoe pedpo nmupamuasl paBHo 10 cm. Haiigure BBICOTY MUpaMuabl M IUIOMIAAb OOJbIIEH
OOKOBOIi I'paHH.

3. B ocroBannu mupamuasl SABCD nexur kBagpatr ABCD co croponoii, paBao# Scm. Touka
M nenut pedpo SB B otHomenuu 2:3, cuutas ot Touku S. Uepes Touky M nmpoxoauT ceueHue,
napajuielibHoe OCHOBaHMIO upaMuabl. Haiiiure ero miomanp.
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4. OcHoBanue u 60okoBast rpanb nupamuasl DABC - npasunbsabie TpeyroasHukd ABC u 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. Kommiexkt KUM aisi npoMesKyTOYHOM aTTecTalluu

[IpomexxyTouHast arrectanusi HOPOBOAUTCS B (hOpME NHCBMEHHOW KOHTPOJBHOM pPabOTHI,
cocrosied u3 10 3ananuil, U3 KOTOPBIX 2 3a7aHUS [10 TE€OMETPUHI

IIpumepbl 3K3aMeHANMOHHBIX BADUAHTOB:

5 1
1. Boiumcnnte 3nauenue Boipaenns 16+ — (0,01) 72 +12 + (793 — 16 - 275

2

64 s

2. Pemure ypaBuenue COS2X = 2cosx — 1

3. YopoctuTte BhIpakeHue 3108s 8+1
4. YIpocTuTe BhIpAXKEHUE

- 3m 21 3m | 2m, T 3m m  3m,
(smﬁ $Cos—- + oS sm7) + (cosﬁ $Cos—-—sin - sm7)

5. Pemnre ypasaenue 32%71 4 32%72 . 32%x~4 = 315

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

5 7

7. Haiigute oGnacte onpeneneHus QyHkuuu y = (;) 2x—4 S
o ! 1-2x
8. Haiinure 3nauenue ' (1), ecuf x = —

9. OcHoBaHMe paBHOOEAPEHHOTO TPEYroJbHUKA paBHO 6¢cM, a GokoBasi ctopoHa 10 cm. K
OOKOBBIM CTOPOHaM IPOBCJACHBI BBICOTHI. Breraucanre JJINHY OTPE3Ka, KOHIIAMH KOTOPOIro

CJIy?KaT OCHOBAHUA BBICOT

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

BOKPYT CTOpOHBI 6 cM. HaliuTe oTHOIIEHHE OOKOBBIX MOBEPXHOCTEN U 00BEMOB LIMITUHAPOB.
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Kpurepun oneHuBaHus:

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

4 (xopomo) -  JOObIe NPAaBWIBHO BBINOJIHEHHBIE 7 3adaHUi, OAHO W3 KOTOPBIX
reOMETPUIECKOE 3a/1aHHE;

3 (YIOBIETBOPUTENBHO) - JII0OBIE TPAaBUIBHO BHIIOJHEHHBIC 5 3aJaHUIA,

2 (HEeyOBJIETBOPUTEIBHO) - MEHEE 5 BHIITOJIHEHHBIX 3aJJaHUN
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