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PaGouyast mporpamMma paspaboTaHa B COOTBETCTBHH € TPEOOBAHUSIMH!
- (denepagbHOrO IOCYAAPCTBEHHOr0 00pas’oBATENLHOrO  CTaHjgapra  CpeiaHero ofrmero
o6pasoBaHus, YTBEPXKIEHHOro npukazoM Munobpraykn Poccuu oT 17 mas 2012 Ne 413
(3aperncTpupoBanHoro MunucteperBoM focTuimu Poccuiickoi deepaniu 7 wmons 2012,
perucrpanuornbii Ne 24480),
- MeepaibHOrO rOCYAapCTBEHHOro 00pa3oBarTeIbHOIO CTaHAApTa MO CHEIHATLHOCTH 08.02.01
CTpOWTENLCTBO M OKCIUTyaTals 3JaHMi M COOPYXEHHH CPeIHEero npoecCHOHANBHOIO
obpazosanus, yrsepxkaénnoro [Ipukasom Munobprayku Poceun oT 10 smBaps 2018 roma Ne 2
(3aperucTpupOBAHHOr0 MUHHCTEPCTBOM IOCTHIMU POCCHHCKOM denepanuu 28 suBaps 2018 1.,
perucrpaunonHbii Homep Ne 33818)

C y4eToM:

- MezepatbHON 06GPa3OBATEIBLHOMN HPOrPAMMBI CPEIHEro 061ero 0bpasoBanus, YTBEPIKIAEHHOM
IpukaszomM Munucrepetsa npocseuenns PO or 23.11.2022 Ne 1014 (3aperucTpupoBaHHOro
MunucrepersoM foctunun Poccuiickoii ®epeparun 22 jnexadps 2022, perucTpaloHHbIi No
71763);
- mpEMepHOil paGoueii mporpaMmbl 061Ie0Opa3oBaTENBHON JMCHHTLIHHEL «MaTeMaTikay s
npoecCHOHATFHBIX 00pa30BaTeIbHBIX OPraHM3alMH, YTBEPIKICHHON HA 3acCeIaHuu Cosera 110
OlIEHKE COZICPYKAHMsl ¥ KayecTBa MPUMEPHBIX pabounx mporpamMM 00LeoOpa3soBaTesbHOTO U
COLMATBHO-TYMAHATAPHOTO THKJIOB CPETHETO NPO(ECCHOHANBEHOTO 00pa3oBaus, IPOTOKOI No
14 o1 30.11.2022.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHON JUCIHUATIJIMHBI

01.07 MATEMATHUKA

1.1. MecTo THCHMIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucrunmuaa OJ[.07 Marematuka BxoauT B oOmieoOpa3zoBarenbubiii mukia [ITICC3
(ITTTKPC) xak oOs3aTenbHAs TUCIUIUIMHA.

O6meo6pa3oBarenpHas auciumummaa OJ[.07 Marematuka sBIseTcs 00s3aTeIbHOMN

4acThl0 001Ie00pa30BaTeNbHOTO IUKIAa 0Opa3oBarenbHOi nmporpaMmel CIIO B cOOTBETCTBUM C

@I'0OC no cneunansroctu 08.02.01 CTpouTeabCTBO M AKCIUTYaTAIUs 3AaHUN U COOPYKEHUH.

1.2. He.]'lb U IIJIAHUPYEMBIE PE3YJAbTATHI OCBOCHUSA TUCHHUIIJIMHBI:

1.2.1. llesq» 001mieo0pa3oBaTeIbHON JUCITHIJIMHBI
Conepxkanne mporpaMMmbl obOrmieoOpa3oBarenbHoil nucnuminabl OJ[.07 Maremarnka
HAIPaBJICHO Ha JIOCTHKCHHUE CIICAYIOIIHNX IICIICH:

Coneprkanue

MIPOrPaMMBbI

001eo0pa3oBaTeIbHOM

AUCHHUITIIMHBI «MartemaTuka»

HAIPAaBIIEHO HA JJOCTHKEHHE PE3yNIbTaTOB €€ U3y4eHHUs] B COOTBETCTBHHU ¢ TpeOoBaHussMU OT'OC
COO c¢ yuerom npodeccronanbroi HarpasiaerHocTH GI'OC CIIO.

1.2.2. IInanupyemMble pe3yJibTAThI OCBOECHHS 001I€00pPa30BATEILHOI AUCHUIIMHBI B
coorBeTrcTBHH ¢ PI'OC CIIO u Ha ocuose ®I'OC COO
Oco0oe 3HaueHue AUCHUIUINHA UMeeT npu popmupoBanuu u pazsutuu OK u I1K.

Ko 1 HaumeHoBanue

[ImannpyemMble pe3ysIbTaThl OCBOCHUS TACIIUIIIINHBI

(hopMUpyeMBbIX OOmume JlucuuniHapHbie

KOMIIETEHITHI
OK 01 Broibupars | - TOTOBHOCTh K TPYAY, OCO3HAHUE | - BJIAJICTh METOJaMH
CIIOCOOBI pELIEHHS | IEHHOCTH MAacCTEpCTBA, | I0KA3aTeNIbCTB, aNrOpUTMaMH
3a7a4 Tpyaoooue; peleHust 3a/]ad; YMEHHE
npodecCuOHAIbHON - TOTOBHOCTh K  AaKTUBHOW | pOpMYIHpOBaTH  OMpEIEICHUS,
JIeITeILHOCTH JEATENIBHOCTH TEXHOJIOTUYECKOMN | aKCMOMBI U TEOPEMBI, IIPUMEHSATH
MPUMEHUTEIBHO K | M COUMAIbHOW HANpaBJICHHOCTH, | UX, MPOBOJUTH JOKA3aTEIbHbIC
Pa3IMYHBIM CIIOCOOHOCTD WHULIMUPOBATh, | PACCYKICHUS B XOJAE PpELICHUS
KOHTEKCTaM IJIAHUPOBATh M CaMOCTOATENIBHO | 33/1a4;

BBITOJIHATH TAKYIO JESATEIBHOCTD;
- MHTEpeC K pa3inyHbIM cdepam

npodeccHoHaNBHOMI
JIESITCIILHOCTH,

OBnaneHue YHHUBEPCATbHBIMU
yIeOHBIMH MMO3HABATCIIbHBIMU
JIEUCTBUSIMU:

a) 0a30BbIE JIOTUYECKHE
JIEUCTBUS:

- CaMOCTOSITEJIBHO
dbopMynupoBaTh u
aKTyaJu3upOBaThH npoOemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBJIMBaTh CYIECTBEHHBIH
NpU3HAK WM OCHOBAaHHS  JUIS
CpaBHEHHMsI, KJacCUPUKaAUUU U

- yMeTh
MOHATHSIMU:
aorapupm
BBITTOJTHATH

OIIepHpOBATH
CTETleHb  YHCIIA,
4HCIIa; yMeHue

BBIYUCIICHHUE
3HaYeHUH U  MpeoOpa3oBaHus
BBIDQKEHU CO CTEMEHSIMH U
jgorapupmamu, Mpeodpa3zoBaHUs
JTPOOHO-paIMOHATIBHBIX

BBIPAKECHU;

- YMETb OIIepupoOBaThH
HOHSTUAMU: paloHalbHbIE,
UPpaLMOHAIIbHBIE,
II0Ka3aTeNbHbIE, CTETICHHBIE,
norapupMHUUIECKHE,

TPUTOHOMETPUYECKUE YPABHEHUS
U HEPABEHCTBA, UX CUCTEMBI;




0000111eHM;

- OIPEIEIATh e
JIeATEIbHOCTH, 3a/1aBaTh
rmapaMeTpbl M  KPUTEpUH  UX
JOCTH>KECHMS;

- BBUBJISITh 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B

paccMaTpuUBaeMbIX SBIICHUSX;
- BHOCUTb  KOPPEKTHBHI B
JIEATEIbHOCTD, OILICHUBATh
COOTBETCTBHUE pe3yIbTaToOB
LEJIsIM, OIICHUBATh PUCKH
MOCJIEACTBUI IeITEIbHOCTH;

- pa3BHUBAThH KpeaTHBHOE
MBIIIEHHE npu pEIICHUN
JKU3HEHHBIX MTPoOIeM

0) 0a30BbIC HCCIEAOBATEIBCKUC
JICHCTBHSL:

- BIIQJCTh HAaBBIKAMH Y4eOHO-
HCCIIEN0BATENBCKON U IIPOEKTHOU
JeITEIbHOCTH, HaBBIKaMHU
paspenieHus mpooem;
- BBISIBJISITD
CICACTBEHHBIE CBSI3H 51
aKTyaJIu3UpOBATh 3aavy,
BBIJIBUTATh THIIOTE3Y €€ PEIICHHS,
HaXOIUTh apTyMEHTBI JUISt
JI0Ka3aTelIbCTBA CBOHX
YTBEPKICHHI, 3aJ1aBaTh
napameTpsl u KpUTEpUU
pelIeHus;

- aHaTU3UPOBATh TMOJYYCHHBIE B
XoJe pelIeHus 3a7a49u
pe3ynbTaThl, KPUTHYECKH
OIICHUBATh WX JOCTOBEPHOCTD,
MPOTHO3HPOBaTh HM3MEHEHHE B
HOBBIX YCJIOBUSX;

- yMeTh MEPEHOCUTh 3HaHUS B

MMPpUYIUHHO-

MI03HABATEIbHYIO u
MPAaKTUYCCKYIO obmactu
KHU3HEACATCIIBHOCTH,

- yMETh HWHTETPUPOBATH 3HAHUS
n3 paSHBIX Hpe)IMeTHBIX
o0uacTeii;

- BBIIBUT'AaTh HOBBIC nuacu,
npeJiarath OpPUTHHAJIbHBIC
Ioaxoabl 1 peIHeHI/ISI;

u CIIOCOOHOCTH X
HCITOJIB30BaHMUS B

O3HABAaTEJILHONU W COLUAAIBLHON
MPaKTUKE

- YMETb
TOHSITUSIMHU

HeTpepbIBHAS byHKIHA,
Npou3BOJHAs,  IepBOOOpa3Has,
OIIpEeJICTICHHBI MHTErpajl; yMeTb
HaXO/IUTh IIPOM3BOIHBIC
3JIEMEHTapHBIX byHKIMIHA,
UCTIONB3YS CIpaBOYHBIC
Marepuaibl;  UCCIeIOoBaTh B
NPOCTEHIINX CiIydasiX (QYHKIUU
Ha MOHOTOHHOCTb, HaXOIWTh
HauOoNpIIME W  HaUMEHbIIUE
3HaUeHUsT (QYHKIMH; CTPOUTH
rpaduku MHOT'OYJIEHOB C
UCIIOJIb30BaHHEM anmapara
MaTeMaTHIECKOTO aHamn3a;
HNPUMEHATh TPOM3BOAHYIO IIPU
pelIeHNH 3a1a4 Ha JIBHYKCHHE;

OIIepUpOBaTh
byHKIHS,

peumarb IIPaKTHUKO-
OPUCHTHPOBAHHBLIC 3aJja4d  Ha
HauOOJIbIINE u HauMCHBIIINC

3HA4YCHUs, HA HAXOXKJCHHUE ITYyTH,
CKOpPOCTH M YCKOPEHUS;

- YMETh OTIePHPOBATH
HOHATHAMMU: panuoHanbHas
GyHKIMS, IIOKa3aTesIbHast
(GyHKIMS, CTENeHHas (QYHKIMS,
JorapupmMuyuecKas byHKIHSA,
TPUTOHOMETpHUYECKHE (DYHKIIHH,
oOpaTHble  (QYHKIMH; yMEHHUE
CTPOUTH TpapuKH H3YIEHHBIX
byHKLHH, UCIOJIb30BaTh
rpaduxu pu U3Y4YEHUU
IPOIIECCOB M 3aBUCUMOCTEH, MpHU
peleHnn  3amad W3 JPYrux
y4eOHBIX MPEIMETOB M 3aJad U3
peanbHON  KW3HH;  BBIpAXaTh
dopMynaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

- yMeThb pelaTh TEKCTOBBIE
3aJaud  Pa3HBIX TUIOB (B TOM
Yuciae Ha NPOLEHTHI, J0JIU U
YacTH, Ha JBWXXEHHUE, padory,
CTOMMOCTh TOBAapOB M  YCIYT,

HAJOTM, 3aJaud H3 00JacTH
yIpaBIeHUS JTUYHBIMH u
CEMEHHBIMU ¢buHaHCaMM);
COCTaBIIATH BBIpKEHUS,

yYpaBHEHHUS, HEPABEHCTBA U HX

CUCTCMbBI 110 YCJIIOBHUIO 3aJa4u,
HCCICI0BAaTh IMMOJIY4YCHHOC
peIICHUC u OLICHUBATH

paBIo0N0I00HOCTh PE3yJIbTATOB;




- YMETh OIepUpPOBaThH
[IOHATHSIMH: cpenHee
apudmeTnyeckoe, MeIHraHa,
HauOoJIblIeE W  HAUMEHBIIEE
3HAUEHUS, pa3Max, JTUCIepCHs,
CTaH/IapTHOE OTKJIOHEHHE
YHCIIOBOIO Habopa, yMETh
U3BJICKaTh,  WHTEPIPETHPOBATH
UH(GOPMAIIUIO, TPEIACTABICHHYIO
B Ta0nuiax, Ha JMarpaMmax,

rpadukax, OTPa’KAIOLYI0
CBOICTBa peaslbHBIX IPOLECCOB U
ABJICHUM; IIPEICTaBIIATh
UHPOPMALIMIO € TIOMOUIBIO
TabIM1L " Juarpamu;
UCCIIE0BATh CTaTUCTUYECKUE
JaHHblE, B TOM 4YHCIE C
IPUMEHEHHUEM rpapuIecKux
METOJI0B " ANEKTPOHHBIX
CPEICTB;

- YMETb OIIepUpOBaThH
HNOHATUSMHU: CIIy4alHBIM ONBIT U
Clly4aiiHOe coObITHE,
BEPOSITHOCTH CIIy4aliHOro

COOBITHS; yYMEHHE BBIYUCIATH
BEPOSATHOCTh C HCHOJIb30BaHUEM
rpaguIecKux METO/IOB;
OPUMEHATh (HOPMYJIIBI CIIOKEHUS
U YMHOXCEHHMS BEpOSITHOCTEM,
KOMOWHATOPHBIE (baxTh u
dbopMysBl TIpU PEIICHUU 3a/1ad;
OLICHUBATh BEPOATHOCTH
peaIbHbIX COOBITHI; 3HAKOMCTBO
CO CIydYallHBIMH BEJIMYMHAMY;
YMEHHME NPUBOJUTH TPUMEPHI
NPOSIBIEHUS 3aKOHAa  OOJIBLIMX
qucel B MPUPOIHBIX "
OOIIECTBEHHBIX SIBJICHUSAX;

- YMETb OIIepupoBaThH
HNOHATUSMM:  TOYKa,  MpsMasd,
IJIOCKOCT, MIPOCTPAHCTBO,
JIBYTpaHHBII yrou,
CKpEIMBaOIIHECcs npsIMbIE,
apajuIeIbHOCTD "
MEePHEeHIUKYISIPHOCTD TPSIMBIX U
IUIOCKOCTEM, yroi MEXIY
MPSIMBIMU, YTOJI MEXy IPSIMON U
IUIOCKOCTBIO, yroi MEXIY
IUIOCKOCTSIMH, paccrosiHue
OTTOYKH 10 IIJIOCKOCTH,
paccTosiHUE MEXAY MpPSIMbBIMH,
paccTosiHue MEXIY
IUIOCKOCTSIMH; yYMEHHue




UCTIONB30BaTh  IPH  PEIICHUH
3aJa4  u3y4eHHble (aKThl U
TEOpEMBbl IIAHUMETPUHU; YMEHHE
OLIGHUBATh pa3Mepbl O00BEKTOB
OKPYXXAaIOLIET0 MHPA;

- YMETh OTIepUpPOBATH
MTOHSATHSIMH: MHOTOTPaHHUK,
CCUYCHHWE MHOTOTpaHHUKA, KYO,
napasuIeseueI, pHU3Ma,
nupamua, durypa u
MIOBEPXHOCTh BpallleHUs,

MWIMHIpP, KOHYyC, Imap, cdepa,
ceueHuss  (GUTYpHl  BpallCHUS,
IUIOCKOCTh, Kacaromasicsi chepsl,
IWIMHIPA, KOHYCa, IUIOINA/Ib
IMOBCPXHOCTHU nmupamMu/bl,
NOpU3MBI, KOHyCa, IMJIHHIpPA,
wiomanb chepsl, odbeM Kyoa,
PSAMOYTOJBHOTO

napajuielienuneaa,  MUPaMUJIbI,
OpU3MBI, IWJIMHIpPA, KOHYCa,
miapa;  yMEHHE — M300paxarhb
MHOTOTPaHHUKH W TMOBEPXHOCTH
BpAILCHUs, UX CEUECHUSA OT PYKH,
c MOMOIIIBIO YEePTEHKHBIX
HHCTPYMCHTOB M 3JICKTPOHHBIX
CPE/ICTB;, YMEHHE pacloO3HaBaTh
CHMMETPHIO B  IPOCTPAHCTBE;

yMETh pacrno3HaBaTh
MpaBUJIbHBIE MHOTOTPAHHUKH;

- yMETh OTIEPUPOBATH
MOHATUSMU: JBUYKEHUE B
MPOCTPAHCTBE, MoJ00HbIE
burypst B MIPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIIEHUE

IUIOIIAIE  TOBEPXHOCTEM U
00beMOB TOJOOHBIX (QUryp MpH
pelIeHuN 3a/1ay4;

- yMETh BBIYHCIISITH
r€OMETPUUECKHE BEJINYMHBI
(nmvHa, yrom, IIONIanb, 00BEM,
i (0)116:010 MMOBEPXHOCTH),
HCTIONB3YS U3YYCHHBIC (HOPMYIIBI
Y METOJIbL;

- YMETh ONEPHUPOBATH
MOHATUSAMU: IIPSAMOYTOJIBHAS
cucTema KOOpP/IMHAT,

KOOpJMHATBl ~ TOYKH,  BEKTOP,
KOOpJMHATHI BEKTOPa, CKaJIsIPHOE
NpPOU3BEJICHUE, YIOJd  MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEJICHNE BEKTOPA HA YUCIIO;
HaXOJHTh c MIOMOIIbIO




H3YYEHHBIX (HOPMYIT KOOPIUHATHI
CepeIUHbl OTpPE3Ka, PACCTOSHHE
MEXy ABYMS TOUKAMU;

- yMETh BBIOMPATH TOIXOISIIHIA
M3YyYECHHBIM METOJ JUIsl pelIeHUs
3aj1a4u, pacro3HaBaTh
MaTEeMaTHUYECKHUE (hakThI u
MaTEMAaTHYECKHE  MOACIU B
NPUPOTHBIX W OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMETh

PUBOJIUTH PUMEPBI
MaTeMaTHYECKUX OTKPBITHIA
poccuiickoin u MHPOBOM
MaTeMaTUYECKON HAYKH.

- YMETb OTIepUpPOBaThH
TIOHSITHSIMH OIpeieTICHHE,
akcuoma, TeopeMa, CIIeJCTBUE,
CBOMCTBO, IIPU3HAK,
JT0Ka3aTeNbCTBO, PABHOCHIIbHbBIE
(bopMyIHpOBKH; yMEHHE
dopmynupoBath oOpaTHOE H
IPOTHBOIOJIOKHOE
yYTBEpXKACHUE, MIPUBOIUTH
OpuMepsl ¥ KOHTPIPUMEPHI,
UCIIOJIb30BATh METO/T
MaTeMaTHYECKOM WHIYKIIAH,
IPOBOJTUTH JI0Ka3aTebHbIe

paccykIeHus IpH  PELIEHUU
3a4a4, OLIEHUBATh JIOTHYECKYIO
IIPABUJIBHOCTb PaCCYXICHUM;

- YMETh ONEPHUPOBATH
MOHATUSAMU: MHOK€ECTBO,
IIOJIMHOKECTBO, OIlEpaluy Haj
MHOXECTBAMU; YMETh
UCIIOJIb30BAaTh TEOPETHUKO-

MHO>KECTBEHHBI ammapar s
OTMCAHMsI PEATbHBIX IPOIECCOB
U SIBJICHU NP PEIICHUH 3a/1a4, B
TOM YHCJIE W3 JIPYTUX y4eOHBIX
PEMETOB;

YMETh OINEPUPOBATH MOHATHSIMHU:
rpad, CBsA3HBIA rpad, aepeso,
nukia, rpad Ha  IJIOCKOCTH;
YMEHHE 3a7aBaTh M OIHCHIBATh
rpadgpl pa3IMYHBIMU CIIOCOOAMH;
UCTIONIb30BATh rpadbl npu
pelIeHNH 3a1ad;

- yMeTh CBOOOJHO OIEPUPOBATH
MOHSTUSAMU: COYETaHHE,
NEPECTaHOBKA, YHCIIO COUYETaHMIA,
YUCJIO  TIEPECTAaHOBOK; OWHOM
HeroToHa; yMeHUE MNPUMEHSTH
KOMOWHATOPHBIC bakThl u




pacCcyXIeHuss  JJIS  pelieHus
3a7a4;

- yMETh OTIEPUPOBATH
MOHSTUSMH: HATYypaIbHOE YHCIIO,
LIeJIOE  4YHCJIO, OCTAaTOK IO
MOJYJIIO, PAlMOHAIBHOE YHUCIIO,
HUPpALMOHATILHOE YHCIIO,
MHOKECTBa HATypaIbHBIX,
LIEJIBIX, palMoOHAIbHBIX,
NEHCTBUTENLHBIX YHUCEI; YMEHUE
HCIOJIb30BAaTh MIPU3HAKU
IEJIMMOCTH, HAUMEHBIINN OOIIHii
JIEeJINTEAb U HauMeHbllee oOlee
KpaTHoe, anroput™ EBkinaa npu
pEeIICHUH 3a7a4; 3HAKOMCTBO C
Pa3TUYHBIMU ITO3UI[HOHHBIMU
CHCTEMaMHU CUYHCJICHHS;

- YyMETh CBOOOJHO ONEPUPOBATH
MOHATHSAMH: CTEIEHb C ILIEJIBIM

IIOKa3aTcjieM, KOpPCHb
HaTypaJIBHOP'I CTCIICHHU, CTCIICHD C
panroHaJIbHbIM IIOKa3aTciieM,

CTElleHb C  JAEHCTBUTEIbHBIM
(BEIIECTBEHHBIM)  IIOKa3aTejeM,

aorapupm qucia, CHHYC,
KOCHHYC u TaHT€HC
IIPOU3BOJIBHOTO YUCIIA;

- YMETH OIIepUpPOBaThH
TIOHSTHSIMH: TOKJECTBO,
TOECTBEHHOE NpeoOpazoBaHue,
ypaBHEHHUE, HEPaBEHCTBO,
cucrema ypaBHEHUH U
HEPABEHCTB, PaBHOCHIILHOCTD
yYpaBHEHM, HEpaBEHCTB "
CHUCTEM, palnoHaIbHBIE,
UppalroHaIbHbIE,
MOKa3aTesbHbIE, CTETIeHHBIE,
JorapupmMHUEcKue,
TPUTOHOMETPHUUECKHE
yYpaBHEHMs,  HEpaBEHCTBA U
CUCTEMBI; yMEHHE  peuiarhb
yYpaBHEHMs,  HEpaBEHCTBa U

CUCTEMBI C IIOMOIIBIO PA3THIHBIX
NPUEMOB; pelaTh ypaBHEHUS,
HEpaBEHCTBA

U CHCTEeMBl C TMapameTpoM;
MIPUMCHSITh ypaBHEHUS,
HEPAaBEHCTBA, WX CHCTEMBI IS
pelIeHusl MaTeMaTHYECKUX 3a/1ad
U 3aJla4 U3 pa3jINYHbIX oOiacTeit
HayKH{ ¥ peaJIbHOMN KU3HU;

- YyMETh CBOOOJHO ONEPUPOBATH
NOHATUSAMH: Tpaduk QYHKIHH,




obpaTtHast GyHKITHS, KOMIO3UIIUS
GyHkuui, nuHelHas QyHKIUS,
KBa/IpaTU4Has byHKIHA,
CTereHHast (QYHKIUS C IEJIbIM
HIOKa3aTeJieM,

TPUTOHOMETpUYECKHE (DYHKIIMH,
OOpaTHBIE TPUTOHOMETPUYECKHE
¢yHkuMu,  MOKazaTenbHas U

norapupmMuIecKas byHKIINH;
yYMEHHE CTPOUTH rpaduKu
GyHKIMH, BBITIOJHATH
npeoOpa3oBaHuUs rpaguKoB

(GyHKLUH; YMEHHME HUCIIOJIb30BaTh
rpaduku QYHKIUH U1 U3y4eHUs
IPOILIECCOB U 3aBHCUMOCTEH MpHU
peleHnn  3amad W3 JpYrux
y4eOHBIX  IpPEIMETOB U U3
peanbHOM  KM3HHU;  BBIpAXaTh
(dopMynaMu 3aBUCUMOCTU MEXIy
BEJIINYMHAMU;

yMEHHE CBOOOJHO OIEpHpPOBATH
HNOHATUSMH: YE€THOCTh (DYHKIIHH,

MEPUOIUYHOCTh byHKIUY,
OTPaHHYEHHOCTh byHKIUY,
MOHOTOHHOCTh byHKIUY,
3KCTPEMYM ¢byHKIUY,
HauOoJIbIIcE W  HAaUMEHBIIEE
3HAYCHHUS byHKIIIN Ha

IPOMEXYTKE; YMEHHUE MPOBOJINUTH
uccienoBaHue QyHKINU;

YMEHHE HCIOJIb30BaTh CBOWCTBA
u rpabuku  QyHKOMA 7S

peleHus YpaBHEHUH,
HEPABEHCTB U 3a1a4y c
napaMerpaMu; H300pakaTh Ha
KOOpAMHATHON IUIOCKOCTH

MHOYECTBA PEIICHUI ypaBHEHUH,
HEPABEHCTB U UX CHUCTEM;

- yMeTb CBOOOJHO ONEPUPOBATH
HOHSTUAMU:

MOCTIeIOBATEIHHOCTb,
apupMeTHuecKass  MPOTPECCHs,
reoMeTpuIecKast nporpeccus,
0ECKOHEUHO yOBIBaro1ast
reoMeTpuIecKast IPOTPECCHST;
yMEHHe 3a7aBaTh
MOCTIIOBATEIPHOCTH, B TOM
qucIe c MIOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT;

- YMETh OIEepUpOBATh
TIOHSITHSIMH HETPEPHIBHOCTh

(GyHKLIMU, acHUMIITOTHI Tpaduka
¢yHKIMM, TepBas W BTOpas
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MIPOU3BOHAS byHKINH,
TeOMETPUYECKUN U (U3NIECKUN
CMBICT IPOU3BOIHOMN,
nepBooOpasHas, ONpeIeICHHbBIN
UHTETpaj; yMEHHE HaXOIUTh
acUMIITOTHl Tpaduka QGYHKUIUY;
yMeHHe BBIYHCIIST
IPOM3BOJIHBIC CYMMBI,
IPOM3BEICHUS,  YaCTHOTO U
KOMITO3UIINH (DYHKIUH, HAXOAUTh
ypaBHEHHE  KacaTeJIbHOM K
rpadpuky  GyHKIMH;  YMEHHE
UCTIONIb30BAaTh MPOMU3BOAHYIO JUIS
uccienoBanusi  QyHKIUH, IS

HaXOXJCHUs HaAWIy4Ilero
pelleHys B NPUKIAIHBIX, B TOM
qucie COLMAJIBHO-
SKOHOMHYECKUX U (PU3HUECKUX
3ajadax, Juid  ONpejAeeHus
CKOpOCTH u YCKOPEHUS;

HaXOJWUTh IUIOMAAN U OOBEMBI
¢uryp ¢ TOMOIIBIO HHTErpaja;
PUBOJIUTH PUMEPBI
MaTeMaTUYECKOI 0

MOJICTIUPOBAHUS C  TIOMOIIBIO
nudepeHIaIbHBIX YPAaBHEHHI;

- YMETh ONEPHUPOBATH
MOHATUSAMHU; KOMIUIEKCHOE YHCIIO,
CONPSIKCHHBIE KOMILJIEKCHBIE

4yHucla, MOAydb M  apryMeHT
KOMILUIEKCHOTO — uucia, ¢opma
3aMMcH  KOMIUIEKCHBIX — YHCEeN

(reomerpuyeckas,
TPUTOHOMETpHUYECKast U
anreOpanveckas); yMETh

OPOM3BOUTH  apudmMeTHueckue
)Iel\/'ICTBI/ISI C KOMIIJIEKCHBIMHU
YUCIaMU; TMPHUBOAMUTH IPUMEPHI
HCIIOJIB30BaHU KOMIIIIEKCHBIX
YHCElT;

- yMeTb CBOOOJHO ONEPUPOBATH
HOHSATHSMMU: cpenHee
apudMeTHIecKoe, MeJIhaHa,
HauOospIlee W  HauMEHbIlee
3HAYEHUs, pa3Max, IUCIEPCHUS,
CTaHJApTHOE OTKJIOHEHHE IS
OIIMCaHHUA YHCIOBBIX JaHHBIX;

yYMEHHE HCCIIeIOBATh
CTaTUCTHUYECKUE NaHHBIE, B TOM
YUCIIC C IMPUMCHCHUCM
rpadudecKux METO/IOB u
ANEKTPOHHBIX CpPEICTB;
rpagudecKu HCCJIEI0BATh
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COBMECTHBIE  HAOIIOIEHUA C

MOMOILIbIO JTuarpaMm
paccenBaHus u JIMHENHOMN
perpeccuu;

- YMEThb HAaxOJUTh BEPOSATHOCTH
COOBITUA C  MCHOJB30BAHUEM

rpadu4ecKux METO/I0B;
OPUMEHSTh JUIsl pelIeHUs 3amad
(bopMmyIbl CJIO’KEHUS u
YMHOXXEHHUS BEpPOSITHOCTEM,
(GopMyily TOJHON BEpPOSITHOCTH,
bopmymy bepnymu,
KOMOWHATOPHBIE bakThl u
dopmysr, OLICHUBATh
BEPOSITHOCTH peabHbIX
COOBITHI; yMEHHE OIEepUpPOBaATh
HOHSATHAMMU: ciryyaiiHas
BEJIMYMHA, pacripeneneHue
BEPOSITHOCTEH, MaTeMaTHYEeCKOe
OKUJ/IaHue, JHCTIEPCHUs "
CTaHJapTHOE OTKJIOHEHHE

CIly4aiiHOW BEIMYUHBI, (PYHKIUU
pacrpeneneHuss M IUIOTHOCTH
PaBHOMEPHOTO, I10Ka3aTeIbHOTO
Y HOPMAJIbHOTO DPACIpPENEICHMI;
YMEHHE HCIOJIb30BaTh CBOWCTBA
W3Y4YEHHBIX pacHpeneseHul Is
pelleHuss 3a1ad; 3HaAKOMCTBO C
HNOHATUSIMHM:  3aKOH  OOJIBIINX
quced, METOJbl  BBIOOPOYHBIX
HCCJICIOBAHMIA; YMEHHE
IPUBOJIUTH IPUMEPBI
IPOSIBJIEHUS! 3aKOHA  OOJBIINX
yHcell B IIPUPOIHBIX "
OOIIECTBEHHBIX SIBJIICHUSX;

- yMeThb CBOOOIHO OIEPUPOBAThH
MOHATHSMHM:  TOYKa, IpsMasd,
IUIOCKOCTB, IIPOCTPAHCTBO,
OTPE30K, Jy4, IUIOCKUW YroJ,
JBYTPAHHBIN YroJI, TPEXTPaHHBII

yrou, IepeceKaromecs,
napajuleJIbHbIe "
CKPELIMBAOIIHECS npsIMbIE,
apajuIeIbHOCTD "
MEePHEeHIUKYISIPHOCTD TPSIMBIX U
IIJIOCKOCTEH, yroiu MEXIY
MPSIMBIMU, YTOJI MEXy IPSIMON U
IIJIOCKOCTBIO, yroi MEXIY
IUIOCKOCTSIMU; YMCHHE

UCIIOJIb30BaTh  MPU  PEIICHUU
3aJa4  M3yuyeHHble (aKThl U
TEOpEeMbl TUJIAHUMETPUHU; YMEHHUE
OIICHMBATh pa3Mepbl OOBEKTOB B
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OKpY)XKalollleM MHpE; YyMEHHE

OTIepUpPOBATH TTOHSITHSIMH:
MHOTOTpaHHHK, CeueHHe
MHOTOTPaHHWKA,  MPaBUJIbHBIN
MHOTOTpaHHHK, npu3Ma,
nupamua, durypa u
IIOBEPXHOCTh BpaIlCHHUS,

MWIMHIpP, KOHYyC, Imap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYCHUS
KOHYcCa " WINH/pA,
napaJuieIbHbIC ocu WIIN
OCHOBAHHIO,  CEYEHHE  IIapa,
IUIOCKOCTh, Kacaromasicsi chepsl,
WIMHAPA,  KOHYCa;  yMEHHE
CTPOUTH CeYeHHe
MHOT'OTpaHHUKa, n300pakaTh
MHOTOTPaHHHKH,  (UTypsl u
NOBEPXHOCTH  BpAIllCHHs, UX
CeYeHUs, B TOM HYHCIE C

HIOMOILBIO AIIEKTPOHHBIX
CPEACTB; yMEHHE IPHUMEHATh
CBOMCTBA r€OMETPUYECKUX
buryp, CaMOCTOSITENIbHO

GopMyIUpPOBaTE  ONpPEICICHUS
u3ydaeMmbIX (UTYp, BBIIBUTATh
TUIIOTE€3bl O  CBOMCTBaX H

pU3HaKax re€OMETPUUYECKUX
¢uryp,  0OOCHOBBIBaTH  HIIU
ONpOBEpPraTh ux; yMEHHE
IIPOBOJUTH KJIaccU(UKALIUIO
buryp o Pa3JInYHbBIM
IIpU3HAKaM, BBITIOJIHATh
HEOOXOIUMBIE JIOMOJIHUTEIbHbBIE
IIOCTPOCHHS;

- yMeTb CBOOOJHO ONEPUPOBATH
HOHATUAMM: TUIOIIAAb (QUTYpHI,
o0BveM (urypsl, BelIUYUHA YTJa,
paccTosHue OT  TOYKH 1O
IJIOCKOCTH, PACCTOSTHUE MEXIY
IOPSIMBIMH, PAcCTOSIHUE MEXIY
IJIOCKOCTSIMHU, TUIONIA/b CQEPHI,

IUIOIIATb MOBEPXHOCTHU
MUPaMUJIbI, TPU3MBI, KOHYCA,
HUAJIUHAPA, 00BeM KyOa,
MPSIMOYTOJIHHOTO

napajulesienuIena,  MUpamMuisl,
NpU3Mbl, [WIAHAPA, KOHYCA,

nrapa; yYMEHHE HAXOJHUTh
OTHOILIIEHHE OOBEMOB ITOJOOHBIX
duryp;

- yMeTh CBOOOJHO ONEPHPOBATH
INOHATUAMMU: JABUXKCHUC,
napasuleIbHbIN MEPEHOC,
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CUMMETpPUSA Ha IINIOCKOCTH U B

IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue noaoous,
nogo0Hble  (QUTYpBI;  yMEHHE
pacro3HaBaTh paBHBIE "
noJ00HbIE (UTYPBI, B TOM YHCIIE
B npupoze, HCKYCCTBE,
apXUTEKTYpeE; yMEHHue
UCTIONIB30BaTh ~ T'€OMETPHUYECKHE
OTHOILICHHUS, HaXO/UTh
reOMETPUYECKHE BEJINYHHBI

(anuHa, yroi, oAb, 00BEM)
IOpU PELIeHUU 3a7ad U3 JAPYIHx
y4eOHbIX TpPEIMETOB U U3
peasbHOM JKU3HU;

- yMeTh CBOOOIHO OIEPUPOBATH
HOHSATHAMMU: PSMOYTOJIbHAS
cucTeMa KOOpAHMHAT, BEKTOp,
KOOPJMHATBI TOUYKH, KOOPIAUHATHI
BEKTOpa,  CyMMa  BEKTOpPOB,
IPOM3BEACHUE BEKTOPA Ha YHCIIO,
pasioKeHue BEKTOpa 1Mo 0as3ucy,
CKaJIIpHOE IIPOU3BE/ICHUE,
BEKTOPHOE IPOU3BEICHHUE, YTOJ
MEXIy  BEKTOpaMH;  yMEHHUE
UCIIOJIB30BaTh  BEKTOPHBIA W
KOODAWHATHBIA ~ METO; ISt
pelLIeHUs TeOMETPHUECKUX 3ajad
U 337a4  JIpyrUX  y4yeOHBIX

PEIMETOB; OTIepUpPOBATH
MOHSTHSAMH: MaTpuia 2xX2 u 3X3,
OTIpeeTUTENb MaTpHIIBI,
r€OMETPUYECKHUN CMBICII
OTIpEeCTTUTENS;

YMETb MOJEINPOBATh PpEaJbHbIE
CUTYyalluU Ha A3BIKE MAaTEMAaTHUKH;
COCTaBIIATh BBIPa)KCHMUS,
YpaBHEHUs, HEPABEHCTBA M HX
CHUCTEMBI IO YCIOBHIO 3alayH,

UCCIIEI0BATh IOCTPOECHHBIE
MOJEIM C  HCIOJIb30BAHHEM
anmnapara anreopsl,
HWHTEPIPETUPOBATh TOTYYECHHBII
pe3yJbTarT; CTPOUTH
MaT€MAaTHYECKHUE  MOJAEIH  C
IIOMOLLBIO reOMETPUUECKUX

MOHATANW ¥ BEJIWYWH, peraTh
CBSI3aHHBIE C HUMU MTPAKTUYECKHE
3a/1auu; COCTaBJIATh
BEPOSATHOCTHYIO MOJIETb u
MHTEPIPETUPOBATh IOJIYYCHHBIN
pe3yabTaT; pelarb MpUKIaJHbIe
3a/1aun CpeICTBaMH
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MaTeMaTH4YC€CKOIro aHajins3a, B TOM

YUCIIC COMAJIBHO-
9KOHOMHYECKOTO U (PU3MYECKOTO
XapakTepa;

- YMeTb BbIOMpATh MOAXOIAIINI
METOH [Jid peUIeHUd 3aJaqi;
IIOHMMAaHHE 3HaYUMOCTHU
MaTEMaTUuKUu B HN3YUCHUHA
OPUPOAHBIX M  OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUM; YMEHHE

pacrno3HaBarhb IIPOsIBJICHUE

3aKOHOB MaTeMaTHKHU B

HUCKYCCTBE, yMETb IPHUBOJUTH

IPUMEPBI MaTEMaTUYECKHUX

OTKPBITUI pOCCUNCKOI u

MHPOBOM MaTeMaTU4eCKON HAyKU

OK 02 MHcnonb3oBark | B o0macT LIEHHOCTH HAay4HOTO | - YMETh OIIepUpOBaTh
COBPEMEHHBIE CPEJICTBA | IO3HAHUSA: -COPMUPOBAHHOCTD | MOHATUSAMU: panMoHaIbHAs
IIOMCKa, AaHalu3a U | MUPOBO33PEHUS, byHKLU, IIOKa3aTeNbHAs
WHTEPIPETALNH COOTBETCTBYIOLIETO ¢yHKUuMs, creneHHas QYHKIuS,
uHpopManuy, U | COBPEMEHHOMY YPOBHIO Pa3BUTHs | JorapupmMuyuecKkas byHKLIHSA,
UH(POPMALOHHEIE HayKu 51 OOIIECTBEHHOH | TPUTOHOMETPHYECKUE (PYHKITUH,
TE€XHOJIOTHH JUId | IPaKTUKH,  OCHOBAHHOIO  Ha | oOpaTHble  (YHKIMH; yMEHHE
BBIIIOJIHEHUS 3a/1a4 | quanore KYJIBTYp, | CTPOUTHh TpadUKd HM3yYSHHBIX
npodeccruoHaIbHON CHOCOOCTBYIOLIETO  OCO3HaHUIO | PyHKIUA, HCIIOJIb30BAaTh
JIEATEITIbHOCTH CBOEr0 MeCTa B MOJMKYJIbTYPHOM | rpapuku pu U3y4EeHUU
MUpE; IIPOLIECCOB U 3aBUCUMOCTEM, IIPH

- COBEpIIECHCTBOBAHME S3BIKOBOM | pEHIEHUM 3aJad W3 JIPYTHX

U YUTATENbCKOM KYJBTYphl Kak | ydeOHBIX MPEIMETOB U 3a/ad U3

CpEICTBa B3aMMOJICUCTBUS MEKIY | pEaJIbHOM  KWU3HM;  BBIPAXKaTh

JXOJBMHU U ITIO3HAHWS MUDA;
OCO3HAaHUE IIEHHOCTH HAay4YHOU
JIeATEIbHOCTH, TOTOBHOCTh

OCYIIECTBIISITh  NPOEKTHYID U
HCCJIEI0BATEIBCKYIO
JeSTeIbHOCTh UHAMBUIYAIbHO U
B IpyMIIE.

OsnageHune YHUBEpCaIbHBIMHU
y4eOHBIMU [103HABATEJIbLHBIMU
NEUCTBUSIMU:

B) paboTa ¢ uHpopmaruei:

- BJIaJCTh HABBIKAMH IIOTyUEHHS
uHpOpMallUM U3  HCTOYHHMKOB
pa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITh  TTOWCK, aHAaJM3,
CHCTEMaTH3aIHIO u
UHTEpIpETani0  HUHPOPMAIUU
pa3IuuYHbIX BUAOB U (opm
NPECTaBIICHHUS;

- CO37]aBaTh TEKCTHI B Pa3IUYHBIX
dbopmarax ¢ yd4eToM Ha3HAYCHUS
uH(popMauu u LEJIEBOI
ayIUTOPHH, BBIOMpAst

(dopMynaMu 3aBUCUMOCTH MEXIY
BEJIMYNHAMU;

- YMETH OIIepUpOBaTh
HOHSTUIMU: TOKJECTBO,
TOXECTBEHHOE NpeoOpazoBaHue,
ypaBHEHHUE, HEPaBEHCTBO,
cucrema ypaBHEHUI u
HEpaBEHCTB, PaBHOCHIILHOCTD
YPaBHEHUH, HEPABEHCTB "
CUCTEM paloHaIbHbIE,
UpPpaLMOHAIIbHBIE,
MOKa3aTesbHbIE,
JorapupmMHUEcKue,
TPUTOHOMETPUUECKUE
ypaBHEHHUS,  HEpaBeHCTBAa U
CUCTEMBI; YMETH pelaTh
ypaBHEHHUS,  HEpaBeHCTBAa U
CHUCTEMBI C IIOMOILBIO PA3IUYHBIX
IPUEMOB; penlaTb ypaBHEHUS,
HEPAaBEHCTBA M  CUCTEMBI C
napaMeTpoM; MPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, HUX
CUCTEMBbI TUISE pelieHus

CTCIICHHBIC,

15




ONTUMATHHYIO bopmy
MMPCACTAaBJIICHUA BU3YyAJIU3allUU;
- OIICHWBATh  JIOCTOBEPHOCTH,

JICTUTUMHOCTH I/IH(l)OpMaL[I/II/I, cC

COOTBETCTBHE IIPABOBBIM u
MOPaTbHO-ITHYECKUM HOPMaM;

- HCIIOJIB30BaTh CpeacTBa
UH(POPMALIMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJIOTHH
B pelieHun KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 3a7a4 c
COOIIOIEHUEM TpeOOBaHMIA
PrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHBI,

pecypcocOepexeHusi, MPaBOBBIX U
ITHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€301MaCHOCTH;
- BJIQJICTh HaBBIKAMU
pacro3HaBaHUs u 3aIHUTHI
uHpopmaruu, WHOOPMAITMOHHON
0€301aCHOCTH JINYHOCTH

MaTeMaTHUYeCKUX 3aJad M 3aaay
U3 PA3IMYHBIX 00JIacTel HayKu U
peabHOM KU3HU;

- yMeTh CBOOOIHO OIEPUPOBATH

HOHATUSAMHU: JBHWKCHUE,
napajuleIbHbII IIEPEHOC,
CHMMETPHsS Ha IUIOCKOCTH U B
IPOCTPAHCTBE, HIOBOPOT,
npeoOpa3oBaHue noaoous,
noJo0HbIe  (QUTYpBl;  yMETh
pacro3HaBaTh paBHBIE "
noJ00HbIE (UTYPBI, B TOM YHCIIE
B npupoze, HCKYCCTBE,
apXUTEKTYpeE; YMETh
UCIIONIb30BAaTh ~ T€OMETPHUYECKHE
OTHOIIICHHS, HaXO/UTh
TeOMETPUYECKHUE BEJINYHHBI

(mMHA, yroj, IUIOIIAAb, 00BEM)
OpU pEelIeHUH 3a/1ad U3 JPYrux
y4eOHBIX  IPEIMETOB U U3
peaTbHOM KU3HU

OK 03 IlmanupoBath u
peaM30BHIBATH
coOCTBEHHOE
npodecCHOHAIbHOE U
JUYHOCTHOE pa3BUTHE,
PEIITPUHAIMATEITHCKYIO
JESTENIbHOCTD B
npodecCHOHAIbHON
chepe, UCHOIB30BAThH
3HaHUs 10 (PUHAHCOBOM
TPaMOTHOCTH B
Pa3TUYHBIX )KH3HCHHBIX
CUTYaIUAX

B oOJactu JyXOBHO-
HPaBCTBEHHOTO BOCITUTAHUS:

- c(OpPMHPOBAHHOCTh
HPaBCTBEHHOTO CO3HaHMS,
TUYECKOT'0 IOBEJICHHUS;

- CIOCOOHOCTh OILICHUBATh
CUTYAaIHIO U NpUHUMATD
OCO3HAHHBIE peleHus,
OPUEHTHPYSCh Ha  MOpaJIbHO
HPaBCTBEHHBIE HOPMBI u
LIEHHOCTH;

- OCO3HaHHE JIMYHOrO BKJIaJa B
IIOCTPOECHUE YCTOWUYHBOTO
Oynywero;

- OTBETCTBEHHOE OTHOIIEHHE K
CBOMM  pOJIUTENSIM U (WUJIN)
JPYTUM 4YJI€HaM CEMbH, CO3/IaHUI0
CEMbU Ha OCHOBE OCO3HAaHHOTO
IIPUHATUSA LEHHOCTEH CEMEMHOU
KU3HH B COOTBETCTBHH  C
TpaguusiMu HapoioB Poccuu;
Ognanenue YHHUBEPCAIbHBIMU
PETYISATHBHBIMU JIEHCTBUAMMU:

a) caMOOpraHu3aLus:

- CaMOCTOSITEIbHO OCYIIECTBIISATH
MIO3HABATENIbHYIO JIEATENbHOCTD,
BBISIBJIATH NMPOOJIEMBI, CTaBUTh U

dbopMynupoBaTh cOOCTBEHHBIE
3amayn B 00pa3zoBaTeIbHOM
NESTEIIbHOCTH W KU3HECHHBIX

CUTyalUsIX;

YMETh OINIEPUPOBATh INOHATHAMMU:
palnuoHabHbIE,
UPpaLMOHAJIbHBIE,
MOKa3aTelbHbIE,
JorapupmMuyUecKue,
TPUTOHOMETPUUECKHUE ypaBHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

CTCIICHHBIC,

- YMETh OTIepPHPOBATH
MOHATUSMHU:
MHOTOTpaHHHK, ceueHue
MHOT'OI'paHHHKa, KyO,
napaJieNienure], npu3Ma,
HpaMua, ¢urypa u
MIOBEPXHOCTh BpAIICHHS,
WIMHAP, KOHYC, mIap, cdepa,
ceueHUs (QUTYpHl  BpaIlICHHS,
IUIOCKOCTh, Kacaromascs cdepsl,
OWIMHApPA, KOHYyCa, IUIONMAIb
MIOBEPXHOCTH UPAMHUIBI,
NpU3MBbI, KOHYyCa, IHIHHIPA,
wiomaab chepsl, odbeM Kyoa,
IPSMOYTOJIBHOTO
napajuieNienunena,  IHUPaMHIBL,
OpU3Mbl, IMJIMHIApa, KOHYcCA,
mapa;, yMeHHe  M300pakarth

MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpallleHUs, UX CEYEHHUS OT PYKH,
c MIOMOUIbIO YePTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMETh pacroO3HaBaTh
CUMMETPUI0O B  TPOCTPAHCTBE;

16




- CaMOCTOSATENIFHO  COCTAaBIIATh
IUIaH  pelIeHus mnpobJeMbl ¢
y4eTOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M

MPEAIOYTEHHU;
- JaBaTh  OIICHKY  HOBBIM
CUTYalUsIM; CIocoOCTBOBATH

(GOPMHUPOBAHUIO U TPOSIBICHUIO
[IMPOKOH SPYAMIUUA B Pa3HBIX
001acTIX 3HAHUM, MOCTOSHHO
MOBBILIATH CBOM
00pa30BaTeNbHbII U KYJbTYpHBIN
YPOBCHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh
pednexcun
CUTYAIIHH,
peleHus;

- yMeTh OIICHUBaTh PHUCKU U
CBOCBPEMEHHO IPUHUMATH
PEILICHHS [0 UX CHUYKCHUIO;

B) OMOIMOHAIBHBI WHTCIUICKT,
IPEeIIOIararInui
c(hOopMUPOBAHHOCTD:
BHYTPCHHEH MOTHUBAIHH,
BKJIIOYAKOIIEH  CTPEMIICHHE K
JOCTIDKEHUIO TIETH W YCIEXY,
ONTUMHU3M, WHUIIMATUBHOCTD,
YMEHHE JICHCTBOBATh, MCXOJS W3
CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKJTIOYAIONIEH
CIIOCOOHOCTh MOHUMATh
HYMOIMOHAITBHOE COCTOSTHUE
IpYTHX, Y4YUTBIBaTh €ro MpHu
OCYIIECTBIICHUN KOMMYHHKAITIH,
CHOCOOHOCTh K COYYBCTBUIO U
COTIePSKUBAHHIO;
- COIMANTBHBIX
BKJTFOYAIOTITUX
BBICTpAaUBaTh  OTHOIIGHUS  C
JPYTHMH JTFOJBMH, 3a00THUTHCH,
MPOSIBIISATE MHTEPEC U pa3peliarh
KOH()JIMKTBI

IIPHUCMbI
OLCHKH
BCPHOI'O

I E
BBIOOpaA

HaBBIKOB,
CIIOCOOHOCTH

YMETh pacro3HaBaTh
paBUIIbHbIE MHOTOTPAHHUKH;

- YMETh ONEPHUPOBATH

MOHSATUSIMU:

IPSAMOYTOJIbHAS cucrema
KOOPJIMHAT, KOOPJIWHATHI TOYKH,
BEKTOp, KOOpPJMHATBI BEKTOPA,
CKaJIsIpHOE IPOU3BEACHUE, YIOJ
MEXIYy  BEKTOPAMH, cymma
BEKTOPOB, IIPOU3BE/ICHNE
BEKTOpa Ha 4YHUCIO; HAXOJUTh C
MOMOIIBI0 HW3YYECHHBIX (Popmyn
KOOPJIMHATBI CEPEJIMHBl OTPE3Ka,
paccTosiHue MEXAYy  JBYMS
TOYKaMU

OK 04 DddextuBHO
B3aMOJICCTBOBAaTL U
paboTaTh B KOJICKTHUBE
1 KOMaHe

TOTOBHOCTh K CaMOPAa3BUTHUIO,
CaMOCTOATEILHOCTH 51
CaMOOTIPE/IEICHUIO;

- OBJIQJICHUE HABBIKAMH Y4YEOHO-
HCCIIEIOBATENILCKOM, ITPOEKTHOMU
W COITMAJIbHON NEATCIbHOCTH;
OsnageHue YHUBEPCATbHBIMHU
KOMMYHUKATUBHBIMHU
JCUCTBUSIMU:

0) COBMECTHas IeATEeIbHOCTD:

- YMETh OIIepUpOBaThH
MOHATUSAMM: CIy4alHBIA ONBIT U
Clly4aiiHOe coObITHE,
BEPOSITHOCTH CIIy4ailHOro
COOBITHS;  YMETb  BBIYUCIATH
BEPOATHOCTb C HCIOJIb30BaHUEM
rpadu4ecKux METO/I0B;
IPUMEHATh (HOPMYJIBI CIIOKEHUS
U YMHOXCHHMS BEpOSITHOCTEH,
KOMOWHATOPHBIE bakThl "
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- TIIOHUMaTb M HCIOJIB30BAThH
MPEUMYIIECTBA KOMAHJIHOW U
VH/IMBUYaJIbHOU paboThI;

- IPUHUMATh LIEJIU COBMECTHOMU
JeSATEIIBHOCTH, OPraHU30BbIBaTh U
KOOPJAMHUPOBATh JEHCTBUS IO €€
JOCTHKEHUIO: COCTABIATh  ILIAH
JICUCTBUM, pacIpenessaTh POJU C
y4€TOM  MHEHMH  y4aCTHUKOB
00cyX1aTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOpAMHHMPOBATb U BBIIIOJIHATH
paboTy B YCIIOBUSIX PpEaJIbHOIO,

BUPTYaIHHOTO u
KOMOHWHHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYWIECTBJISATH  MO3UTHBHOE
CTpaTernyeckoe IIOBEJICHUE B
Pa3IUYHBIX CUTYaIlUsX,
MIPOSIBIISITH TBOPYECTBO u
BOOOpaXeHue, OBITH
WHUIIAATABHBIM. OBnayieane
YHHUBEpPCATbHBIMU

PETYJIATUBHBIMU JICHCTBUSMH:
r) mOpuHATHE ce0s8 © JAPYrux
JIIOJICH:

-  TpUHUMATh  MOTUBBI |
apryMeHThl JApYrux JoJed mnpu
aHanm3e pE3yJIbTaToB
JeSITebHOCTH;

- IPU3HABATH CBOE MPABO U MPABO
JIPYTHX JIIOICH Ha OLIUOKY;

- pa3BUBaTh CIIOCOOHOCTh
MOHMMATh MHpP C  TO3UIHH
JPYroro 4enoBeKa

(GOpMyNBI TIpH pPEUICHUW 3aj1ad,
OIICHUBATH BEPOATHOCTH
pealbHBIX COOBITUH; 3HAKOMCTBO
CO CIIy4YalHbIMH BEJIMYMHAMU;
YMEHUE TPHUBOAHUTH TMPUMEPHI
NPOSIBIICHUST 3aKOHA  OOJBIINX
yrcel B NPHUPOTHBIX U
OOIIIECTBEHHBIX SIBICHUSX

- yMeTh CBOOOIHO OIEPUPOBATH
MOHSTUSIMH: CTETICHb C IIEJIBIM
rokasaresem, KOpEHb
HATYpaJIbHOHN CTENEHH, CTETICHD C
palroHaIEHBIM roKazareseMm,
CTEIIEHb C  JEHCTBUTEIbHBIM
(BEIIECTBEHHBIM)  ITOKa3aTeleM,
norapudm qHCIIa, CUHYC,
KOCHHYC " TaHTEHC
IPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOOJHO OIEPUPOBATH
HNOHATUAMH: Tpapuk (HYHKIHH,
oOpatHast GyHKIIUS, KOMIO3UIUS
GyHKuMi, nuHEHHAas QYHKIUS,
KBaJ[paTHYHas byHKIHSA,
CTCTICHHAsT (QYHKIMS C IEJIBIM
nokazaresem,
TPUTOHOMETpHYECKHe (DYyHKINH,
oOpaTHbIE TPUTOHOMETPUICCKHE

¢yHKLIMM,  TOKa3aTelabHas U
norapudmuyeckas GyHKIMY;
yMETh CTPOUTH rpaduKu
byHKINH, BBITIOJTHATh
npeoOpa3oBaHus rpagpuKoB
dyHKIM;

- YyMEThb HCHOJb30BaTh IpapuKu
byHKIHMA JUISt W3yYCHUS
IPOIIECCOB M 3aBHCUMOCTEH MpHU
peleHnn  3amad W3 JpYruX
y4eOHBIX  NIpPEIMETOB U U3
peanbHOM  KW3HH;  BBIpaXaTh

dbopMynaMu 3aBUCUMOCTH MEXITY
BEITUYMHAMU;

- CBOOOJTHO OIIepHpOBAThH
MOHATUSIMHU: YETHOCTh (DYHKIIHH,
HEePUOTUIHOCTh byHKIIH,
OTPaHUYECHHOCTh byHKIIH,
MOHOTOHHOCTb byHKIIH,
3KCTPEMYM ¢byHKIUY,
HauOospIlee W  HauMeHbIlee
3HAYCHUS byHKIIUN Ha

MPOMEXKYTKE;, YMETh IPOBOJIUTH
uccien0Banue QyHKINH;

- YMeTh HCIIONB30BaTh CBOMCTBA
u rpabukn  QyHKOMA I
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peleHus YpaBHEHUH,
HEPaBEHCTB u 3a1a4 c
napaMeTrpamu; H300paxkaTh Ha
KOOPAMHATHOU IUIOCKOCTH

MHO>KECTBA PEIICHUI YpaBHEHHUI,
HEPaBEHCTB U UX CUCTEM

OK 05 OcymiecTBasaTh
YCTHYIO ¥ IHCBMEHHYIO

KOMMYHUKAITHIO Ha
roCyJapCTBEHHOM
SI3BIKE Poccuiickoit
Qenepauu €  y4eToM
0COOEHHOCTEH
COLIMAJIBLHOTO i1
KYJIBTYPHOTO
KOHTEKCTa

B obnactu
BOCIIUTAHUS:
- DCTETHMYECKOE OTHOIIEHHE K
MUPY, BKJIIOYas ICTETUKY ObITa,
HAy4YHOTO u TEXHUYECKOIO
TBOpYECTBA, CIOpTa, TpyAa U
OOIIIECTBEHHBIX OTHOIIECHHUH;

9CTCTUYECKOI'O

CIIOCOOHOCTh BOCIIPUHUMATh
pa3juyHble  BHJBI  HCKYCCTBA,
TPaJUIIAN ¥ TBOPYECTBO CBOETO U
IpYrMX  HapoJOB,  OLIYLIAaTh
SMOLMOHAIBHOE BO3/ECHCTBUE
HCKYCCTBA,

- YOeXIIEHHOCTh B 3HAUYUMOCTH
JUIsl  JIMYHOCTH U oOmiecTBa
OTCUECTBEHHOTO W  MHPOBOTO
HCKYCCTBA, STHUYECKHUX
KYJIBTYPHBIX TpaauIui u

HapoOaAHOI'0 TBOPYCCTBA,
- TOTOBHOCTb K CaMOBBIPAKCHUIO
B PpasHbIX BHIAAX HCKYCCTBA,
CTPEMIJICHHUEC TNPOABIIATH KAa4CCTBA
TBOpquKOI\/’I JJUYHOCTH,

OBnanenue YHHUBEpCaIbHBIMU
KOMMYHHUKATHBHBIMH
JICHCTBUSAMU,

a) oO1IeHue;

- OCYHICCTBJIATH KOMMYHHUKAIIUU
BO Bcex c(hepax KU3HU;

- pacro3HaBaTh HeBepOaJbHBIE
cpeicTBa OOLIEHMs, TTOHUMATh
3HAYCHHWE COIMAIBHBIX 3HAKOB,

- yMETh OIIePUPOBATH
[IOHATHSMH: cpenHee
apu(METHIECKOE, MeuaHa,
HauOoJIbIIEE W  HAaMMEHBIIEE
3HAYCHHS, pa3Max, IUCIIEPCHS,
CTaHJIapTHOE OTKJIOHEHHE
YKCIOBOrO  Habopa;,  yMEHHE
U3BJICKaTh,  WHTEPIPETHPOBATH

UHPOPMAIIUIO, TPEICTABICHHYIO
B Ta0iWiax, Ha JaMarpaMmax,

rpadukax, OTPaXKAOILYIO
CBOICTBa peasbHbIX IPOLECCOB U
SIBJICHUIA; IPECTaBIIATh
UHPOPMALIMIO € TIOMOUIBIO
TabIM1L u Jarpamm;
UCCJIEZIOBATh CTaTUCTUYECKUE
JlaHHble, B TOM 4YHCIEe C
IPUMEHEHHUEM rpapuIecKux
METO/10B u 3JIEKTPOHHBIX
CPEICTB;

- YMETH OIIepUpOBaTh
HNOHATUSAMM:  TOYKa, IpsMas,
IJIOCKOCTB, IIPOCTPAHCTBO,
JIBYTpaHHBIN yTOJI,
CKpEIIHBAIOIINECS npsiMble,
napauieaIbHOCTh "

NEPIEHIUKYJIAPHOCTD NPAMBIX U
IIJIOCKOCTEH, yroJu MEXIY
IPSIMBIMH, YTOJI MEXY NPAMON U
IUIOCKOCTBIO, yroia MEXTY
IUIOCKOCTSIMH, ~ PAacCTOSTHUE  OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE

pacno3HaBaTh MPEANOCHUIKU | MEXKIY TMPSAMBIMU, PACCTOSIHUE
KOH()JIMKTHBIX CUTyaIuu U | MEXIY MIOCKOCTSIMH;
CMSITYaTh KOHQIHKTHL; - yMETh MCHOJIb30BaTh IMpH
- Pa3BEPHYTO W JOTUYHO M3JIaraTh | peIICHUU  3aJad  HU3y4YECHHBIE
CBOIO TOYKY 3peHus ¢ | ¢haKThl U TEOpEMBbI TUTAHUMETPHH;
HCIOJIb30BaHUEM S3bIKOBBIX | YMETh  OLIGHMBATh  pa3Mepbl
CpPEICTB 00BEKTOB OKPYKAIOIIEr0 MUPa
OK O6 [IlposiBIATH | - OCO3HaHWE OOYYAFOIIUMUCS | - YMETh ONEPHUPOBATH
rpaXk1aHCKO- poccuiickoi TPAKJAHCKOW | MOHATUSIMU: MPSIMOYTOJIbHAS
MaTPUOTUYECKYIO HACHTUYHOCTH; cucremMa KOOpJMHAT,
MO3UITHIO, - 1IeJICHANpaBJIEHHOE PAa3BUTHUE | KOOPAMHATHI  TOYKH, BEKTOp,
JIEMOHCTPUPOBATh BHYTPEHHEHN MO3UIUU KOOPAMHATHI BEKTOPA, CKAISIPHOE
OCO3HAHHOE IOBEACHUE | INYHOCTH HA OCHOBE JYXOBHO- | IPOM3BEICHHUE,  YIOJI  MEXKIY
Ha OCHOBE | HPaBCTBEHHBIX LICHHOCTEHN | BEKTOpaMH, CyMMa BEKTOPOB,
TPAAULIHOHHBIX HapOJIOB Poccuiickoii | mpou3BeAeHNE BEKTOPA HA YHCIIO;
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00111eYeTOBEYCCKUX
IICHHOCTEH, B
YHCIIe c
I‘apMOHI/I3aI_II/II/I
MEKHALIMOHAJIBHEIX U
Me)erJII/IFI/IO3HbIX
OTHOILIEHUH,
HpI/IMeHSITb CTaHl[apTBI
AHTUKOPPYIMIIMOHHOTO
IIOBCACHUA

TOM
y4eToM

denepanu, HUCTOPUYECKUX U
HAIMOHAJIbHO-KYJIbTYPHBIX
TpaauLuil, dbopmupoBanue
CUCTEMBl 3HAYMMBbIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIHOHHOI'O
MHUPOBO33pPEHHUs, MPABOCO3HAHUS,
JKOJIOTUYECKOU KYJIBTYpbI
CIIOCOOHOCTH CTaBUTh LU U
CTPOUTH )KU3HEHHBIE IJIAHBI;

B qaCTu T'paXaaHCKOI'O
BOCIIMTAHHUA:

- OCO3HaHHUEC CBOHX
KOHCTUTYLHMOHHBIX IpaB n

06H33HHOCTCﬁ, YBAKCHHUC 3dKOHaA
H IIpaBOIIOpsAAKa,

- IIPUHATHC TpaAUuIUOHHBIX
HallMOHAJIbHBIX,
06HIC‘ICJIOBC‘ICCKI/IX
FYMaHHUCTHYCCKUX u
JACMOKPATHICCKUX HeHHOCTeI;’I;

- T'OTOBHOCTbBb IMPOTHUBOCTOATH
nacoJIorumu

IKCTpEMH3Ma, HAITMOHAIN3MA,
kceHooouu,

JUCKPUMHUHAIIAH 110 COIUATBHBIM,
PEIUTHO3HBIM, PacoBbIM,
HAI[MOHAJILHBIM MTPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
NEeSTeNIbHOCTh B HHTEpecax
TPaKIaHCKOTO obmecTBa,
y4acTBOBaTh B CaMOYIpPaBICHUU
B 00111e00pa3oBaTeIbHON
OpraHu3aIuu u JIeTCKO-
IOHOIIIECKMX OpTaHU3aIusX;

- YMEHHE B3aUMOJICHCTBOBATH C
COIIMAJILHBIMA ~ WHCTHUTYTAMH B
COOTBETCTBUU C UX (QDYHKUIUAMU U
Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHHUTApHOU H
BOJIOHTEPCKOM JIESITEIbHOCTH;
MaTPUOTHYECKOTO BOCITIUTAHUS:

- c(hOopMUPOBAHHOCTH
POCCHUICKON IPaKIAHCKOU
UICHTUYHOCTU, naTpuoTU3mMa,

YBAKEHUS K CBOEMY Haponay,
YyBCTBAa OTBETCTBEHHOCTH TNEPEN
PonuHol, roproctu 3a cBOM Kpaid,
cBoo PoauHy, CBOM A3BIK H
KYJbTYpPY, POLUIOE U HACTOSILIEE

MHOTOHAIIMOHAJIBHOTO Hapoaa
Poccuu;
- IICHHOCTHOE OTHOIICHHE K

HaXOJUTh c ITOMOIIIBIO
W3YYEHHBIX (hOPMYI KOOPAMHATHI
CepeMHbl OTpE3Ka, PacCTOSHUE
MEXIY IBYMSI TOUKaAMU;

YMETh BBIOHMpaATh TOIAXOIAITHI
W3YYEHHBI METOJl JUIsl PelICHUs

3a7a4d, pacro3HaBaTh
MaTeMaTUYECKUe bakTel  W©
MaTeMaTH4ecKue  MOJEIH B

OPUPOJHBIX ¥ OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE;
YMETh  MPUBOJHUTH
MaTeMaTUYECKUX
poccuiicKon u
MaTeMaTUYECKON HAYKU.

- YMETb OTIepUPOBATH
MNOHSTUSIMH: CIIy4alHBII OMBIT U
CIIy4daitHoe coObITHE,
BEPOSATHOCTD CIIy4aiiHOTO
COOBITHSI; - YMETh BBIYHCIATH
BEPOATHOCTh C HCHOJIb30BAaHUEM
rpaduIecKux METO/I0B;
OPUMEHSTh (POPMYJIBI CIOXKEHUS
U YMHOXEHHMS BEpOSTHOCTEH,
KOMOWHATOpPHBIS bakTbl u
dbopMysBl TIpU PEIICHUU 3a/1ady;
OLICHUBATh BEPOSTHOCTH
pealbHbIX COOBITHIA; 3HAKOMCTBO
CO CIIy4YallHbIMH BEJIIMYMHAMU;
YMEHHE TPUBOJUTH TMPUMEPHI
IPOSIBJICHUS! 3aKOHA  OOJBIINX
qucen B MPUPOIHBIX u
OOIIIECTBEHHBIX SBICHUSIX

IIPUMEPBI
OTKPBITUH
MUPOBOU
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rOCyIapCTBEHHBIM CUMBOJIaM,
UCTOPUYECKOMY H TPHUPOJTHOMY
HACIICIUIO NaMsTHUKAaM,
TpaguuussM  HapoaoB Poccun,
noctkeHusiM Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJOTHSIX
1 TpYyAC;

- uaeiiHas yOeXKICHHOCTD,
TOTOBHOCTB K CITY’)KCHUIO U
3alIUTe OreuecTBa,
OTBETCTBEHHOCTh 3a €ro Cyab0y;
OCBOEHHBIE 00y4aromuMucs
MEXIIPEIMETHbIC  TMOHATUS U
YHHUBEpCaIbHbIE yueOHbIe
NeHCTBUS (perynsTuBHBIC,
MO03HABATEIIBHEIE,
KOMMYHHUKATHBHBIC);

- CIIOCOOHOCTh WX HCITOJIb30BAHUS
B TI03HABATEIILHOU

" COLIMAIbHONU MPAKTHKE,
TOTOBHOCTb K
CaMOCTOSITEIEHOMY
IUTAHUPOBAHUIO U
OCYIIIECTBIICHUIO yueOHOU
NeSITeIbHOCTH, OpraHu3alu
y4eOHOro  COTpyIHUYECTBA C

MeJarori4ecKuMU  pabOTHUKAMHU
U CBEPCTHHKAMHU, K YYaCTUIO B
MTOCTPOCHUU

VHIUBULYAIBHON
00pa30BaTebHOI TPAaeKTOpUH;

- OBJIaJICHWE HaBBIKAMH Y4eOHO-

WCCIIEIOBATEIILCKOM, MPOEKTHOMN

U COLIMATBbHOM JeATEIbHOCTH
OK 07 CopeiicTBoBaTh | - HE TpPUHUMATh JCHCTBUS, | - YMETh ONEpUpPOBAThH
COXPaHEHUIO MIPUHOCSIINE BpPE OKPYKAIOIIECH | MOHATHAMMU: byHKIHS,
OKpYXKarolllel  Cpenbl, | Cpele; HETIPEPbIBHAS byHKIHS,
pecypcocOepeKeHHUIO, - YMETh MPOTHO3UPOBATH | MPOW3BOIHAS,  IEpBOOOpa3Has,
NPUMEHSTh 3HaHUS 00 | HeOIarompHUsITHBIC ONPEACIIEHHBI UHTErpall; YMETh
N3MCHCHUN KJImMara, | DKOJIOTHYECKHE IIOCJIICACTBUA | HAXOAUTH HpOI/ISBO)IHI)Ie
MPUHLIUIIBI MPEAITPUHUMAEMBIX JIEUCTBUM, | DIIEMEHTAPHBIX byHKIUH,
OEpEKITUBOTO Mpea0TBpalaTh HUX; HCTOJIb3YS CIIPABOYHBIC
MIPOU3BOJICTBA, - PaCIIMPUTH OMBIT ACATEIBHOCTU | MATEPUAJbl;  UCCIEAOBATH B
3¢ heKTUBHO HKOJIOTMUYECKOM HAMPABICHHOCTH; | MPOCTEUIINX clydasx (QyHKIUU
}IeﬁCTBOBaTB B |- pa3pa6aTBIBaTb IIJIaH pemeHI/m Ha MOHOTOHHOCTbD, HAaXOIUThb
Ype3BbIYaHBIX npoOJieMbl C y4YeTOM aHalv3a | HAauOOoNbIINe W  HAUMEHbIINE
CUTYyaLusIx UMEIOUINXCS MaTepUajbHBIX U | 3HAU€HUA  (QYHKIUI; CTPOUTH

HEMAaTEPUAIBHBIX PECYPCOB; rpaduxu MHOTOYJICHOB c

- OCYIIECTBIIATh | UCTOJIb30BAHUEM arnmapara

LEJICHANPABIECHHBIN MOUCK | MATEMAaTHYECKOTO aHaJn3a;

IepeHoca CpeACTB U CIOCO00B
JIecTBUS B TPOQEeCcCHOHATBHYIO

cpeny,

OPUMEHSTh TMPOU3BOAHYIO IPHU
pelIeHun 3aJad Ha JIBU)KCHHUE;
pemarb MPAKTHKO-
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- YMCTH IMNECPCHOCHUTHL 3HAaHHUA B

[03HABATEIIbHYIO u
MIPAKTUYECKYIO obrnactu
JKU3HEIEATEIbHOCTH;

- npeiaratb HOBBIE IIPOEKTHI,
OLEHHMBAaTh MAEU C MO3ULHHU
HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

- JaBaTb  OIIEHKY  HOBBIM

CUTYaIUsIM, BHOCUTh KOPPEKTUBBI
B JIeATENbHOCTh,  OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJIAM

OPUEHTHUPOBAaHHBIE 33Jaud  Ha
HauOoNpIIME W  HaUMEHbIIUE
3HA4YeHUs, HAa HAXOXJEHHE ITyTH,
CKOPOCTH U YCKOPEHUS;

- yMETh OIepUpOBAThH
HOHSTUAMU: JBUKEHHE B
IPOCTPAHCTBE, 1o100HbIE
burypst B IIPOCTPAHCTBE;
UCIIO0JIb30BATh OTHOILICHHE
IUIOIAJEH  IOBEPXHOCTEH W

00beMOB TOMOOHBIX (GUryp TpH
pEIICHUH 33]1aY;

- YMETb BBIUUCIISATH
TeOMETPHUYECKUE BEITUYHHBI
(nmuHa, yroi, IUIOMIaNb, O0BEM,
IJI01IA/1b MMOBEPXHOCTH),
UCTIONB3YS U3y4YeHHBIE (OPMYIIBI
Y METOJIBI

K 1.1.
HauoOoee
ONTUMAaJIbHBIC PEIICHUS
us3 CTPOUTETBHBIX
KOHCTPYKIUHI u
MaTepHuaioB,
pa3pabaThiBaTh Y3Jbl U
JIeTanu

[Tonbupats

KOHCTPYKTUBHBIX
3JIEMCHTOB 3JaHHH H
COOPYKEHHU I B
COOTBCTCTBUU C
YCHOBUSMU
AKCIUTyaTaluu i
Ha3HAYECHUSIMU

OBnageHue YHHUBEPCAIbHBIMU
y4eOHBIMU [MO3HABATEIILHEIMU
NEUCTBUSIMU:

a) 0a3oBbIC JIOTUYECKHE
IECUCTBUA:

OTPENENATh IENU JCSITEIbHOCTH,
3aJaBaTh MMapaMeTpbl U KPUTCPUHU
X JOCTHUXCHUSA

0) 0Oa30BbIC HCCIEAOBATEIBCKUC

JIEUCTBHUS:
CHOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITCIEHOMY MTOUCKY

MCETOHOB PCHICHHUA IMPAKTUYCCKUX
3aaa4, NMPHUMCHCHUIO pPa3INYHbIX
MCETOA0B ITO3HAHUA,
AHAJIM3UPOBATE IMOJTYYCHHBIC B
Xoae peuicHu-d 3aJa4n
PE3YyIbTaThIl, KPpUTHUYCCKU
OIICHUMBATL HUX JOCTOBCPHOCTD,
IMPOrHO3NpOBAaThL HU3MCHCHUC B
HOBBIX YCJIOBUSIX;

YMETh TIEPEHOCHTH 3HAHHS B
MIO03HABATENbHYIO "
MPAKTUYECKYIO o0nactu
KHU3HEIEATEIIEHOCTH.

- yMeTb pemarbh TEKCTOBBIC
3a/1aud  pa3HbBIX THUIIOB (B TOM
YHUClie Ha MPOLEHTHl, JOIH |
4acTH, Ha JBIDKECHHUE, pabory,
CTOMMOCTh TOBApOB U YCIYT,

HAJIOTH, 3aJaud U3 00JacTH
yIpaBJICHUS JIMYHBIMU u
CEMEHHBIMU ¢buHaHCaAMM);
COCTaBIISATh BbIpa)KEHUS,

yYpaBHEHHs, HEPAaBEHCTBA M UX
CHCTEMBl [0 YCJIOBHUIO 3ajJauu,
UCCIIEIOBATh MOJTyYeHHOE
peleHue U OIICHUBATh
IPaBOMI0I00HOCTh PE3YIIbTAaTOB;
- yMETh OIepHpOBaThH
NOHATHSAMH:  Tpad,  CBSI3HBIN
rpad, aepeBo, IUKI, rpad Ha
IUTOCKOCTH; YMEHHWE 3aJaBaTh M
OIUCHIBAaTh Tpadbl pazIMYHBIMU
crocobamu; HCITOJb30BaTh
rpadsl IpU peLIeHUH 3aay;

- yMeTh CBOOOJHO ONEPUPOBATH

HOHSTUAMU: COYETAHMUE,
NEePEeCTAaHOBKA, YMCIIO COUETaHWMH,
YHUCIO  IEPEeCTAaHOBOK; OMHOM
HeroTOHA; yMeHue MNpUMEHATH
KOMOUHATOpHbIE bakTbI "
pacCyXAeHMsT  JUIsl  pELleHus
3aja4;

- yMeTh CBOOOJHO OIEPUPOBATH
HNOHATUAMM: CTENEHb C LEJIbIM
IIOKa3aTeNeM, KOPEHb
HaTypalbHOH CTENEHH, CTENEHb C
palroHaIbHBIM II0KAa3aTeNeM,
CTENIEHb  C  JEHCTBUTEIbHBIM

22




(BEIIECTBEHHBIM)  TTOKa3aTeleM,
aorapupm 4HCIa, CHHYC,
KOCHHYC u TaHIe€HC
IIPOU3BOJIBHOTO YUCIIA;

- YyMEThb HCHOJb30BATh IpapuKu
byHKIMI TUISL U3Y4EHHUS
IPOLIECCOB U 3aBUCUMOCTEH MpHU
peleHnn  3amad M3 JpYrux
y4eOHBIX  IpPEIMETOB U U3
peanbHOM  KM3HH;  BBIpaXaTh
(GopMynaMu 3aBUCUMOCTU MEXIY
BEJINYMHAMU;

- YMETh UCIIO0JIb30BaTh
IIPOU3BOJHYIO Ul UCCIIEIOBAHUS
GyHKUMH, U1 HaXOXIEHUS

HanuJ1y4dmero peIiCHUA B
IMPUKJIAAHbIX, B TOM YHUCJIC
COMaJIbHO-3KOHOMHNYCCKUX u
(1)I/I3I/I‘I€CKI/IX 3aJaydax, 1A
OIpCACIICHUA CKOpPOCTH )51

YCKOPEHHUS; HAXOAWUTh IUIOLIAAN
U 00BeMBl (UTYp C TIOMOUIBIO
UHTErpaia; NpUBOIUTH MPUMEPHI
MaTeMaTUYECKOI 0

MOJICIUPOBaHUsI €  TOMOLIbIO
nudepeHIaIbHBIX YPAaBHEHHI;
- yMeTb CBOOOJHO ONEPUPOBATH
HOHSATHAMMU: cpenHee
apudmernyeckoe, MEMaHa,
HauOospIlee W  HauMeHbIlee
3HA4YeHHs, pa3Max, JUCIIEPCHS,
CTaHJApTHOE OTKJIOHEHHE IS
ONMCAHMSI YHCIIOBBIX JAaHHBIX;

yMEHUE HCCJIE10BATh
CTATUCTUYECKUE JIaHHBIE, B TOM
yuclie c MPUMEHEHHUEM
rpaguIecKux METOJIOB "
3JIEKTPOHHBIX CPEJCTB;
rpadudecKku HCCIIEIOBATh
COBMECTHBIE  HaONIOJCHUS  C
TTIOMOTIIBIO JTUarpaMm

paccenBaHus 51 JIMHENHOMN
perpeccuu;

- yYMETh HaXOJUTh BEPOSITHOCTU
COOBITUH €  HCIOJB30BAaHUEM

rpaduuecKkux METO/IOB;
MPUMEHSATH IS PEUICHUs 3a/ad
bopmybr CIIOKESHHS u
YMHOXEHHUS BEPOATHOCTEH,
dopMyily TONHON BEpOSITHOCTH,
bopmymny bepnymu,
KOMOWHATOPHBIE (baxThI u
bopMyIIBI, OIICHUBATH
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BEPOATHOCTH pealbHBIX
COOBITHI; yMEHHE OIepHUPOBATh

TIOHSITHSIMH clTy4aiHast
BEJIMYHMHA, pacmpezeneHue
BEPOSTHOCTEH, MaTeMaTUYEeCKOe
OXHNAaHHucE, Aucrepcus n
CTaHJAPTHOE OTKJIOHCHUE

CIly4yaiiHOM BEIMYMHBI, (PYHKIUU
pacmpeneleHuss U IUIOTHOCTHU
PaBHOMEPHOI'O, II0Ka3aTEIIBHOIO
Y HOPMAJIBHOTO DPACIHPENECICHU;
YMEHHUE HCIIOJb30BaTh CBOMCTBA
W3YYEHHBIX DaclpeAcieHu s
pelleHusa 3a1ad; 3HAKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJIBLIMX
YHced, METOJIbl  BBIOOPOYHBIX

UCCIIEJOBAHM; yMeHue
IIPUBOJUTH IIPUMEPBI
NpPOSIBIIEHUS  3aKOHAa  OOJIBLIMX
4yHCell B IIPUPOJHBIX 51

OOIIECTBEHHBIX SIBJICHUSX;

- yMETb CBOOOJHO ONEpHUPOBATh
NOHATUAMM:  TOYKa, IIpsMasd,
IUIOCKOCTB, IIPOCTPAHCTBO,
OTpE30K, Jy4, IUIOCKMHM Yrodi,
JBYT'PAaHHBIA YIOJI, TPEXTPAaHHBII

yrod, nepeceKaromumecs,
napaJuleJIbHbIe "
CKpEIIMBAIOIINECS psIMbIE,
NapauIeIbHOCTD "
NEPIEeHIUKYIIPHOCTh HPSIMBIX U
IUIOCKOCTEM, yroi MEXIY
IPSIMBIMH, YTOJI MEX]ly IPSIMOHN U
IUIOCKOCTBIO, yroi MEXIY
IUIOCKOCTSIMU; yMEHHE

UCIIONB30BaTh  IIPU  PELIEHUU
3ala4  U3y4eHHble (aKThl U
TEOpEMBI IUIAHUMETPUH; YMEHUE
OIICHUBAThb PasMEpPELI 00BLEKTOB B
OKpYXXaloIlleM MHUpPE; YMEHHUE

OTIEpUPOBATH TTOHSTUSIMH:
MHOTOI'PAHHUK, CEUEHUE
MHOTOTpPaHHUKA,  TMPaBUIbHBII
MHOTOI'PAHHUK, pu3Ma,
NHpaMUa, durypa "
MOBEPXHOCTh BpalIeHus,

OWIMHIP, KOHYC, Imap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS
KOHYycCa " WINH/PA,
napaajiCJIbHbIC ocu NI
OCHOBAHHIO,  CEYEHHWE  Imapa,
IUTIOCKOCTh, Kacaromascs cgepsl,
IUIMHpa, KOHYCa,  YMEHHUE
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CTPOUTH CeYeHHE
MHOT'OTpaHHUKA, n300paXkaTh
MHOTOTPaHHHMKH,  (Urypsl u
NOBEPXHOCTH  BpallCHHs, HX
CeYeHUs, B TOM HYHCIE C

HIOMOILBIO AIIEKTPOHHBIX
CPEACTB; yMEHHE IPHUMEHATh
CBOMCTBA r€OMETPUUECKUX
buryp, CaMOCTOSITEIILHO

dbopMymUpOBaTE  OMpPEICICHUS
u3ydaeMmbIX (UTYp, BBIIBUTATh
TUIIOTE3bl O  CBOMCTBaX H

IpU3HAKAX reOMETPUUECKUX
¢duryp,  OOOCHOBBIBaTH WU
OIIpOBEpraTh ux; yMeHue
IPOBOJIUTH KJIaccu(UKAITUIO
buryp o Pa3JInYHbIM
HpU3HAKaM, BBITIOJIHATh
HEOOXOUMBbIE IOTIOJIHUTEIbHbIE
IIOCTPOCHHUS;

- yMeThb CBOOOJHO OIEPUPOBATh
TOHSATHSIMH: TBIDKEHHE,
napaiesbHbINA IepeHoc,
CUMMETpUs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue noaoous,
nofo0HbIE  QUIYpBl;  yMEHUE
pacro3HaBaTh paBHbIE u
1no/100HbIe (UTYpPBI, B TOM YHCIIE
B pUpoze, UCKYCCTBE,
aApXUTEKTYpeE; yMEHHue
UCIIOJIb30BaTh  T'€OMETPUYECKUE
OTHOIIICHHS, HaXO/IUTh
TEOMETPUUYECKUE BEJTMYUHbI

(nnmuHa, yroiu, TUIOMIAAb, 00BEM)
IpU PELICHUH 3a7a4 U3 JPYrux
yu4eOHBIX  IPEIMETOB U U3
pEabHOM )KU3HU;

- YMETh MOJICTTUPOBATh PEATHHBIC
CUTYyallMU Ha A3bIKE MaTEeMaTHKU;
COCTaBJISITh BBIpa)XCHMUS,
YpaBHEHUsI, HEPABEHCTBA M HUX
CHUCTEMBI TI0 YCJIOBHIO 3aJayH,

UCCIIEI0BATh IOCTPOECHHBIE
MOJEIH C  HCIOJIb30BAHHEM
amnmnapara anreopsl,
WHTEPIPETUPOBATh TOTYYECHHBII
pe3yJbTarT; CTPOUTH
MaTe€MaTU4ecKue  MOJAEIH  C
IIOMOILIBIO reOMETPUUYECKUX

MMOHATHH | BCJIIMYMH, PpCUIaTb
CBA3aHHBIC C HUMU IIPAKTUYCCKHUC
3aJa4u, COCTaBJIATH
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BEPOSITHOCTHYIO MOJIEJIb u
MHTEPIPETUPOBATh TMOJIYYCHHBIN
pe3yabTaT; pelarb NpHUKIaJHbIe

3a/1a4u cpencTBamMu
MaTeMaTHUYeCKOI0 aHallu3a, B TOM
quciie COLIMAJIbHO-
SKOHOMMYECKOTO U (hU3HUECKOTO
Xapakrepa
I[IK 1.2. Bemoanasats | OBnageHue YHUBEPCAIbHBIMU | - YMETh ONepUpPOBAThH
pacyeTsbl U | y4eOHBIMU MMO3HABATEJIbHBIMU | TIOHSATUSIMU: TOXJIECTBO,
KOHCTPYHPOBaHUE JEHCTBUSMU: TOKJIECTBEHHOE MTpeoOpa3oBaHue,
CTPOUTEBHBIX a) 0a3oBbIC JIOTUYECKHE | YpaBHEHHUE, HEPABEHCTBO,
KOHCTPYKIIUIA JIEUCTBUSL: cucrema ypaBHEHU I u
ONpEAENATh LEIN JAEATEIbHOCTH, | HEPABEHCTB, PaBHOCUIILHOCTh
3aJaBaTh MapaMeTpbl U KPUTEPUH | YpaBHEHHI, HEPABEHCTB u
WX JIOCTHUKEHUS CHUCTEM, palroHaIbHBIC,
0) ©0a3zoBble UCCIIEIOBATENBLCKUE | UPPALIMOHAIIBHEIE,
JIEHCTBUSL: MOKa3aTeJbHbIE, CTEIEHHBIE,
CIIOCOOHOCTP U TOTOBHOCTH K | TIOrapu(hMUUECKHE,
CaMOCTOSITEIbBHOMY MOUCKY | TPUTOHOMETPHUYECKUE
METOJIOB PEIIeHUsI MPAKTUYECKUX | ypaBHEHHs,  HEpaBEHCTBA U
3a/1ay, TPUMEHEHUIO PA3JIMYHBIX | CUCTEMBI, yMEHUE  pelaTh
METOJIOB MIO3HAHHUS; ypaBHEHHUs,  HEpaBEeHCTBA U
aHAJM3UPOBATh TIOJYYEHHBIE B | CHCTEMBI C TOMOIIBIO PA3IMYHBIX
XoJ1e pelieHus 3aJauM | MPUEMOB; peIlaTh YpPaBHEHMS,
pe3ybTaTHI, KPUTHYECKH | HEPABEHCTBA U  CHUCTEMBI €
OIIEHUBAaTh MX JOCTOBEPHOCTb, | MAPAMETPOM; MIPUMEHSATH
MPOTHO3UPOBATh H3MEHEHWE B | ypaBHEHMs, HEPABEHCTBA, HUX
HOBBIX YCJIOBHSIX; CHUCTEMBI TUTSt peueHus

YMETh TIEPEHOCHTH 3HAHHUS B
MIO3HABATENIBHYIO "
MPAKTUYECKYIO oOnactu
KHU3HENIEATEIIBHOCTH.

MaTeMaTUYeCKUX 3aJa4 M 3ajad
U3 Pa3IMYHBIX O0JacTell HayKu U
pEATbHOM )KU3HU;

- YMETh HCITOJI30BaTh
MIPOU3BOHYIO JIJISl HCCIICTIOBAHUS
byHKIME,  JUIS  HaXOXACHUS
HAWJTy4IIero perieHus B
OPUKIAIHBIX, B TOM  YHCIE
COLIMAIbHO-)KOHOMHYECKHUX 51
buznuecKux 3aJa4ax, IS
oTpeIeICHUS CKOPOCTH 51

YCKOPEHHUS; HAXOAWUTh IUIOLIAAN
u 00beMbl (QUTyp € TOMOIIbIO
UHTErpaia; NpUBOIUTH MPUMEPHI
MaTeMaTH4eCKOTro

MOJICIUPOBAHUSI C  TIOMOIIBIO
Qg depeHIMaIbHbIX YpaBHEHUH;
- - yMeTb CBOOO/IHO ONEPUPOBATH
HNOHATUSAMM:  TOYKa,  MpsMasd,
IUIOCKOCTB, IPOCTPAHCTBO,
OTpE30K, JydY, IUIOCKHMH yrou,
JIBYTPaHHBIA YTOJI, TPEXTPAHHBIN
yrou, nepeceKaroImecs,
napaJelibHble "
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CKPEITUBAIOIIHECS MpsIMBIE,

NnapaujiCJIbHOCTb n
NEePIEHIUKYJIAPHOCTD MPSAMBIX U
IIJIOCKOCTEH, yrou MEXIY
HPSAMBIMHU, YTOJI MEXY NPSAMON U
IUIOCKOCTBIO, yroa MEXKTY
IUIOCKOCTSIMU; yMEHue

UCIOJB30BaTh IPU  PELIEHUU
3aJa4  u3ydeHHble (GakTel U
TEOpEMBl IUIAHUMETPUH; YMEHUE
OLIEHUBAaTh pa3Mepbl 0OBEKTOB B
OKpYXXaloIlleM MHUpPE; YyMEHHUE

ONEepUpOBaAThH MOHATUSMH:
MHOT'OTpaHHUK, CEueHue
MHOTOIPAHHUKA,  IPaBUJIbHBINA
MHOT'OTpaHHUK, npusma,
nupamuja, durypa u
MOBEPXHOCTh BpallleHus,

IWIMHAP, KOHYC, wIap, cdepa,
pa3BepTKa MOBEPXHOCTHU, CEUECHUS
KOHYyca u LWINHApA,
napaJuellbHble ocH WIH
OCHOBAHHIO,  CEYEHHEe  Iuapa,
IUIOCKOCTh, Kacaromasicss chepsl,
WIMHApPa,  KOHYCa;  yMEHHue
CTPOUTH CeueHHe
MHOTOI'PAHHUKA, n300paxarb
MHOTOTpaHHMKH,  QUITYpBl U
MOBEPXHOCTU  BpAILLEHUS, HUX
CEUYeHUs, B TOM HUHCIE C

HIOMOILBIO AIIEKTPOHHBIX
CPEICTB; yMEHHME IPUMEHSATH
CBOMCTBA r€OMETPUYECKHUX
buryp, CaMOCTOSITEIIBHO

dbopMyIUpOBaTh  OMpEAeTCHUS
u3ydaeMbIX (uryp, BBIIBUTaTh
TUIIOTE€3bl O  CBOMCTBaX H

IpU3HAKAX reOMETPHUYECKUX
¢uryp, = OOOCHOBBIBaTb  HJIU
OIIpOBEpraTh ux; yMeHue
MIPOBOJIUTH KJIaCCU(PUKAITHIO
buryp o pa3InYHbIM
MpHU3HAKAM, BBITIOJTHATh
HEOOXO/IMMbIE JTOTIOJIHUTEIbHBIE
MTOCTPOECHHS,

- yMeThb CBOOOJHO OIEPUPOBATH
MOHATHSIMU: TBIDKEHHE,
napajuieaIbHbII [IEPEHOC,
CUMMETPUS Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue noaoous,
nogo0Hble  (QUTYpBI;  yMEHHUe
pacro3HaBaTh paBHbIE u
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Mo00HbBIE (QUTYPBI, B TOM YHCIIC

B IIpUPOJE, HCKYCCTBE,
aApPXUTEKTYPE; YMEHHE
UCIIOJIb30BaTh  T'€OMETPUYECKUE
OTHOIICHHUS, HAXOJHTb
TrE€OMETPUUYECKUE BEITUYHHBI

(nnmuHa, yroi, IUIOMIAAb, 00BEM)
OpU pElICHUH 3a1ad U3 JPYTrux
y4eOHBIX  IPEIMETOB W W3
pEaAbHOM )KU3HU;

- YMETh MOJICIIMPOBATh PEeaJIbHBIC
CUTYaIliU Ha S3bIKE MAaTEMAaTHKH,
COCTaBJIATH BBIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA U WX
CHCTEMBI IO YCJIOBHUIO 3aJlayHu,

UCCIIEI0BaTh IOCTPOECHHBIE
MOJEIM €  HCIHOJIb30BAHUEM
amnmapara anreoOpsl,
UHTEPIPETUPOBATh TOTy4YEHHBIN
pe3yibTar; CTPOUTD
MaTeMaTHYeCcKue  MOJAEIH  C
IIOMOILBIO re€OMETPUUYECKUX

NOHATUM M BEIWYMH, pEIIATh
CBS3aHHBIE C HUMU IIPAKTUYECKHE
3a/1a4u; COCTaBJIATh
BEPOSITHOCTHYO MOJIEJIb "
WHTEPIPETUPOBATh IOJIYYECHHBIN
pe3ynbTaT; pellaTh IMPUKIIAJIHBIE

3aga4un cpeacrBaMu
MATEMATHYCCKOI0 aHajin3a, B TOM
qHUCIIC conuaJibHO-

SKOHOMHYECKOr0 U (hrU3MYecKoro
Xapakrepa.
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2 CTPYKTYPA M COJEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JUCHUTJIAHBI

2.1. O6bem 0011€00pa30BATENBbHOI TUCHUIIJIMHBI M BUAbI Y4e0HOIi padoThI

Bun yueoHoi padboTbl

O0BeM yacoB

HpOMe)KYTO‘IHaH arrecrauus B (I)opMe 9K3aMCHa

O06bem 00pa3oBaTeILHON TPOrPAMMBI TUCITATITUHBI 250
B TOM YHUCJIE:

TEOPETUYECKHE 3aHATH 78

MIPAKTHYCCKUE 3aHITH 100
ITpodeccrnonanbHO OPUESHTHPOBAHHOE COJIEPIKAHUE 56
B TOM YHCJIE:

TEOPETUYCCKHE 3aHATHUS

MPAKTUYECKHE 3aHATHUS 56
Koncynpranuu 10

6
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2.2. TemaTu4ecKHUii IJIAH U COJIePKAHNE TUCIUITHHBI

dopmupyemele
Coneprxkanne yueOHOro MaTtepuraia (OCHOBHOE U TPo(deccCHOHaIbHO- O6Bem obmue u
HaumeHnoBaHue pa3zienoB 1 TeM
OPUEHTHUPOBAHHOE), JTAOOPATOPHBIC M MPAKTHYECKUE 3aHATUS 4acoB | MpodeccuoHaNbHbIE
KOMIIETEHIIUH
1 2 3 4
1 cemecTp
Pa3znes 1 IloBTOpeHHe Kypca MAaTeMATHKH OCHOBHOI IIKOJIbI 24 (-18) OK 01
Tema 1.1. Coaepxxanue yueOHOIro MaTepuasa 1 OK 02
Llenb ¥ 3aayn MaTeMaTUKy Ip¥ | ba3oBble 3HaHUA U yMEHHUSA 110 MaTeMaTUKe B MPO(eCCHOHATLHOM U B 1 OK 03
OCBOEHUU CHELHATIbHOCTU IIOBCE/IHEBHOM J1€ATEIbHOCTH. OK 04
Tema 1.2. Copep:kanue y4e0HOr0 MaTepHaJIa 3 OK 05
Yucna v BBIYUCICHUS. JleiicTBUS HaZl OJIOKUTENBHBIMU U OTPULIATEIbHBIMU YHCIIAMH, 1 OK 06
Beipaxkenus u npeoOpa3oBaHusi | OOBIKHOBEHHBIMHU M JCCATHUHBIME JIPOOSMH. OK 07
JleiicTBus co cTeneHsMu, (POpMYIIbl COKPAILIEHHOTO YMHOKEHHS. 1K 1.2
IIpakTuyeckoe 3ansaTue Nel Beruncinenus u npeoOpa3oBaHus BbIPAKEHUN 2
Tema 1.3. Coaepxanue yueOHOro MaTepuasa 6
I'eometpus Ha MIIOCKOCTH Buel nmiuockux ¢Guryp U ux miomaib. 1
[TpakTHKO-OPHEHTUPOBAHHBIE 337aUU B KypCce T€OMETPUH Ha TUIOCKOCTH.
Beluncnenne paccTosHUN | IJI0IAAeH Ha II0CcKocTH. KonnyecTBeHHbIE
pacy€Tshl.
IIpakTyeckoe 3ansTue Ne2 ['eomeTpusi Ha TUIOCKOCTH 1
Ilpakmuueckoe 3anamue Ne3 [ eomempus na mecmnocmu 4
Tema 1.4. Coaep:xxanue yue0HOro MaTepuaJia 2
[IporieHTHBIE BEIYNCIEHUS ITpocTble MPOEHTHI, pa3Hble crIOCOObI UX BhIYMCICHUS. CI0KHbIE TPOLIECHTHI 1
IIpakTyeckoe 3ansiTue Ned [IporieHTHbIE BEIYMCIIEHUS 1
Tema 1.5. Coaep:xanue yue0HOro MaTepuaJia 8
YpaBHEHMS U HEPABEHCTBA. Jlunelinble, KBapaTHbIE, APOOHO-IMHEHHbIE YpaBHEHHS U HEPAaBEHCTBA. 2

CucreMbl ypaBHEHUH U HEPABEHCTB

CrniocoOsl penieHus cucTeM JuHeHHbIX ypaBHeHUH. [lonsTus: matpuna 2x2 u
3x3, onpenenurens Matpulbl. Meroas! I'aycca. CucTeMbl HETMHENHBIX
ypaBHeHUM. CucteMbl HepaBeHCTB. OnpeaeneHue Moayiist. Packpbitre
MOAYJIA 110 onpezeseHuto. IIpocreiimue ypaBHEHUS U HEPABEHCTBA C
MonyJieM. IIpuMeHeHne paBHOCUIIBHBIX MIEPEXO0B B ONPEICIICHHBIX TUIIAX
YPaBHEHUH U HEPABEHCTB C MOJYJIEM. 3HAKOMCTBO C ITapaMETPOM.
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[Ipocreliline ypaBHEHU U HEPABEHCTBA C MTapaMeTpoM. PaBHOCHIIBHOCTh
ypaBHEHUH U HepaBeHCTB. Onpenenenns. OCHOBHbIE TEOPEMBI
PaBHOCHJIBHBIX II€pEX0JaxX B ypaBHEHUAX U HepaBeHCTBax. OOIuMe METO bl
peLIeHHs YpaBHEHMIA: TIEPEX0] OT paBeHCTBA (PYHKIUN K PABEHCTBY
apryMEeHTOB JJI1 MOHOTOHHBIX ()YHKLIUH, METOJ] pa3I0kKEeHUsl Ha MHOKUTEIH,
METOJ BBEJICHHUS HOBOM MepeMEeHHON, (yHKIIMOHATBHO-TpaQUUECKHl METO/.
OO0111e MeTOo/Ibl pPeIIeHUsI HEPAaBEeHCTB: IEPeX0 OT CPABHEHUS 3HAUCHUH
(GYyHKINH K CpaBHEHHIO 3HAYCHUN apTyMEHTOB /1711 MOHOTOHHBIX (DYyHKIIUH,
METOJ UHTEPBAIOB, (PyHKIIMOHANIBHO-Tpadudyeckuit Mmetoa. I'paduueckuii
METO/]] PELICHUS] YPaBHEHUI U HEPABEHCTB. AJITOPUTM PELLIEHUS HEPABEHCTB
METOJIOM HHTEPBAJIOB.

IIpakTHyeckoe 3ansaTHe Ne> YpaBHEHUs U HEPABEHCTBA

IIpakTnueckoe 3ansaTue Ne6 CrucreMbl ypaBHEHUN U HEPABEHCTB

Ilpakmuueckoe 3anamue Ne{ 3a0auu na cocmasnenue ypagHeHul

Tema 1.6
Bxo1HOM KOHTPOJIb

Coaep:xanue yue0HOro MaTepuaJia

NI ININ

Beraucnenus u npeoOpa3oBanusi. YpaBHEHUs M HEpaBeHCTBa. [ 'eomeTpus Ha
IIJIOCKOCTH.

KonTpoJsbnas pad6ora Nel BXonHO! KOHTpOJIb

Paznen 2. Ctenenu u kopuu. CrenenHas pyHkuus

OK 01

Tema 2.1
Crenennas ¢GyHKIIUS, €€ CBOMCTBA

Coaep:xanue yueO0HOro MaTepuaJia

OK 02

T[ToHsATHE KOPHS N-0f CTETIeHH N3 IeHCTBUTENBHOTO urcaa. yHkimn y = /x
ux cBoiicTBa U rpaguku. CBoiicTBa KOpHS N-0if cTeneHH.

OK 03
OK 04

IIpakTnueckoe 3ansitue Ne8 CrenenHast pyHKIUS

OK 05

Tema 2.2
[Ipeobpa3oBaHue BbIpaXeHHUH C
KOpHSIMHU N-0# CTENEHU

Conep:xxanue yueOHOro MaTepuaJia

OK 07

[IpeoOpazoBanne UpparmoOHAIBHBIX BBIPAKEHUM.

IIpakTiyeckoe 3ansiTue Ne9 BripakeHHs ¢ KOPHSIMU

Tema 2.3
CBOJ¥CTBa CTENEHH C
paroHaIbHBIM U JICHCTBUTEIIBHBIM
MMOKa3aTeIIMU

Conep:kanue y4eOHOTo MaTepuaJa

[ToHsiTHE cTENeHH ¢ IOOBIM pallMOHATBLHBIM MOKazaTeseM. CTerneHHbIe
(GyHKIIMM, UX CBOMCTBA U TpaduKH

IIpakTnyeckoe 3ansitue NelO ParrionaibHble TOKa3aTenu

Tema 2.4
Pewenne nppanuoHaIbHbIX
ypaBHEHUH U HEPABEHCTB

Conep:kanue y4eOHOT0 MaTepuaJia

PaBHOCHUIIBHOCTD MPPALIMOHAIBHBIX YPABHEHU U HEPABEHCTB. METOABI X
peuieHus. Penenne uppanroHaabHbIX YPAaBHEHUN U HEPABEHCTB
KomMmOnHMpOBaHHOE 3aHATHE

H

o
NS NI RN =[N

=
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\ IpakTuyeckoe 3anaTue Nell UpparnmonaibHbie ypaBHEHUS 1 HEPABEHCTBA

Pa3nen 3. Iloka3arenpHas GpyHkuus 10 (-/-) OK 01
Tema 3.1 Coaepxxanue yueOHOro MaTepuasa 2 OK 02
IToka3zarenbHast QyHKIM, ee CreneHb ¢ IPOU3BOJIBHBIM JICHCTBUTENBHBIM ITOKa3aTeneM. OnpeaeneHue 1 OK 03
CBOICTBa [Toxa3zaTrenbHOM (YHKLUH, €€ CBOHCTBA U TpaduK. 3HAKOMCTBO C OK 04
IPUMEHEHHEM T0Ka3aTebHOM QyHKIMY. Pelenue nmoka3aTenbHbIX OK 05
ypaBHEHHH (QYHKIIMOHAIBHO - rpa)uIeCKUM METOI0M OK 07
IIpakTnyeckoe 3ansitue Nel2 [TokasarenpHas QyHKIHS 1
Tewma 3.2 Coaepixanue y4eOHOTro MaTepuasia 6
Pemenne nokasarenbHbIX Pemenne nmokasaTenbHbIX YPaBHEHUM METOJIOM YPaBHUBAHUS IT0KA3aTENEH, 2
YpaBHEHMI U HEPABEHCTB METO/I0M BBEJIEHUSI HOBOW NEpeMEHHOH, (PYHKIIMOHAIBHO — rpaduyecKumM
MeToJI0M. Penienne nokasareabHbIX HEPABEHCTB
IIpakTuueckoe 3ansaTue Nel3 IlokasaTenbHble ypaBHEHUS 2
IIpakTnyeckoe 3ansaTue Neld IlokasarenbHble HEpaBEeHCTBA 2
Tewma 3.3 Copaepxanue y4eOHOIro MaTepuasa 2
CucreMsl MOKa3aTeIbHbIX Pemienue cucteM nokasaTeabHbIX YPaBHEHHH. 1
YpaBHCHUH IIpakTnueckoe 3ansaTue Nel5 Cuctemsl noka3zaTenbHblEe YpaBHEHUIN 1
Pa3nea 4. Jlorapudmel. Jlorapupmuueckasi pyHkous 16 (-/2) OK 01
Tema 4.1 Coaeprxanue yuyeOHOro MaTepuasa 1 OK 02
Jlorapudm uncna. Jlorapudm uucna. /lecATHYHBIN U HATYypaIbHbIN JOrapuMbl, YUCIIO € 1 OK 03
JlecsITUUHBIN U HATypaJIbHbII OK 04
Jorapu@Mmsl, YUCIIO € OK 05
Tema 4.2 Conepxkanue y4e0HOro MaTepuajia 3 OK 07
CgoiicTBa orapu@mos. Cgoiictpa jorapugmon. Onepanus JorapupMUpOBaHUS 1 MK 1.1
Onepanys orapugmuposanus | IIpakruueckoe 3ansaTue Nel6 Jlorapupmuposanue 2
Tema 4.3 Coaep:xxaHnue yueOHOIro MaTepuaJia 2
Jlorapudmuueckast GpyHKIuS, Jlorapudmuueckas QyHKIHUS U €€ CBOWCTBA 1
€€ CBOMCTBA IIpakTuyeckoe 3ansaTue Nel7 Jlorapudmuueckast pyHkuus 1
Tema 4.4 Coaepxxanue yueOHOIro MaTepuasa 6
Pemenue norapudmuueckux [TonsiTue norapudmuueckoro ypasHeHus. Onepanusi HOTEHIUPOBAHUS, TPU 2
YpaBHEHHI U HEPABEHCTB OCHOBHBIX METOJIa PEIICHHS JTOTapU(PMUUECKUX YPaBHEHUH:
(GYyHKIMOHATBHO-Tpa(QUUECKH, METOA MOTEHIIUPOBAHUS, METOl BBEACHUS
HOBOH nepeMeHHoM. JlorapupmMuieckrue HepaBeHCTBA
IpakTuyeckoe 3anaTue Nel8 Jlorapudpmudeckue ypaBHEHHS 2
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IpakTuyeckoe 3anaTue Nel9 Jlorapudpmudeckue HepaBeHCTBA 2
Tema 4.5 Coaepxxanue yueOHOIro MaTepuasa 2
Cucremsl TorapuGMuIecKux AJNTOPUTM pEIICHHs CUCTEMbI YpaBHEHHH. PaBHOCHIIBHOCTD 1
ypaBHEHHIA Jorapu(pMHUECKUX YPaBHEHUH U HEPABEHCTB
IpakTuyeckoe 3anaTue Ne20 Cuctemsbl JorapuMUIECKUX YpaBHCHUN 1
Tema 4.6 Coaeprxanue yueOHOIro MaTepuasa 2
Jlorapugmsl B mpupoze u Texuuke | [Ipumenenwue norapudma. Jlorapudmudeckas crupans B npupoje. Ee
MaTeMaTH4eCKUe CBOWCTBA
Ilpakmuueckoe 3anuamue Ne21 Jloeapughmoi 2
Paznen 5. OcHoBbI TpUTOHOMeTpHH. TpUroHoMerpuyeckue pyHKIuM 30 (-/4) OK 01
Tema 5.1 Coaepxxanue yueOHOro MaTepuasa 2 OK 02
Tpuronomerpuueckue pynkuun | Pagnannas mepa yria. [IoBopoT TOUKH BOKpPYT Havaia KOOPAUHAT. 1 OK 03
IPOM3BOJILHOTO YIJIa, YHCIIA. Onpenenenne CHHyca, KOCHHYCA, TAHTEHCA U KOTAaHTE€HCA. 3HAKHU CUHYCA, OK 04
Paguvannas v rpagycHas Mepa yrila. | KOCHHYca, TaHI€HCa U KOTaHT€HCa 110 YETBEPTSAM. 3aBUCUMOCTh MEXTY OK 05
CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJHOTO M TOTO € yIia OK 06
IIpakTuyeckoe 3ansaTue Ne2?2 Panuannas u rpajycHasi Mepa yria 1 OK 07
Tema 5.2 Cojep:xaHue y4eGHOro MaTepHaia 8 1K 1.1
OcHOBHBIE TpUrOHOMETpUYECKHE | Tpuronomerpuueckue Toxaectsa. CHHYC, KOCHHYC, TAHTCHC U KOTAHT'€HC 2
TokAecTBa. DOPMYIIBI IPUBEJEHHS | YITIOB 0. U — &. DOPMYJIEI IPUBEICHUS
IIpakTnyeckoe 3ansTue Ne23 TpuroHOMETpUIECKHE TOKIECTBA 2
Ilpakmuueckoe 3anamue Ne24 Tpueconomempus na mecmuocmu 4
Tema 5.3 Coaep:xanue yueOHOIro MaTepuaJia 4
Cunyc, KocuHyc, TaHreHC CyMMbI B | CyMMBI M pa3HOCTh CHHYCOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC 1 2
Pa3HOCTH JIBYX YTJIOB KOCHHYC JTBOWHOTO yria. @opMyItel mojIoBHHHOTO yriaa. [IpeoOpasoBanus
CuHyC 1 KOCUHYC JJBOMHOTIO yIVIa. | CYMMBI TPUTOHOMETPUYECKUX (DYHKIHUI B IPOU3BEICHUE U TIPOU3BEACHUS B
@opMyIIbI ITOJIOBUHHOTO YIJIA cyMMmy. BeipaxkeHne TpUroHoMeTpruueckux GyHKIUI yepe3 TaHTeHC
MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBanus npocreimmx
TPUTOHOMETPHUYECKIX BBIPAKEHHH.
IpakTuyeckoe 3ansitue Ne25 [IpeoOpa3oBaHust mpocTeHImX 2
TPUTOHOMETPUUYECKUX BBIPAKEHUH
Tema 5.4 Coaep:xxkaHnue yueOHOIro MaTepuaJia 1
@ynkiuy, ux cBoiictBa. CnocoOsl | OOIACTh ONMpEIEICHNs] 1 MHOXKECTBO 3HaueHn# (yHKIwid. YETHOCTD, 1
3amanus QyHKITUN HEYETHOCTD, MEPUOANIHOCTD (hyHKIHH. CriocoObI 3a1aHust QYHKIHI
Tema 5.5 Coaepxxanue yueOHOIro MaTepuasa 3
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Tpuronomerpuueckue pynkuuu, | O6sacTb onpeAeaeHNus U MHOXKECTBO 3HAYEHUH TPUTOHOMETPHUUECKUX 1
UX CBOMCTBA U rpauKu ¢ynkuuit. Y€THOCTH, HEYETHOCTD, TEPHOJMYHOCTH TPUTOHOMETPHYECKUX
¢ynkuunii. CoiicTBa u rpaduku GyHKLIUU Y = COSX, Y = Sinx,y = tgx,y =
ctgx
IIpakTuyeckoe 3anaTue Ne26 Tpuronomerpuieckue GyHKIIMH 2
Tema 5.6 ConeprkaHue y4e0HOro Marepuasa 2
[IpeobpaszoBanue rpaduxos Cxartue M pacTshKeHHe TpaKOB TPUTOHOMETPUUYECKHUX (DYHKINH.
TpuroHomerpuyeckux Gpynkuuii | IIpeobpasoBanue rpaukoB TPUTOHOMETPHUCSCKUX (DYHKIIUI
IIpakTnyeckoe 3ausaTue Ne27 [IpeoOpasoBanue rpadukoB GyHKIUH 2
Tema 5.7 CopaepixaHue y4eOHOIro MaTepuasia 2
OG6parnoe Tpuronomerpuyeckue | OOpaTHbIC TPUrOHOMETpUYecKuX GyHKIMH. VX cBoiicTBa U rpaduku 1
GynKuum IIpakTnyeckoe 3ansaTue Ne28 OOpaTHbIe TPUTOHOMETPUYECKHE PYHKIIMU 1
Tema 5.8 Coaep:xanue yueOHOIro MaTepuaJia 6
TpuronomeTpuueckre ypaBHEHHs U | YpaBHEHHE COSX = a. YpaBHEHHUE Sinx = a. YpaBHeHue tgx = a, ctgx = 2
HCPaBCHCTBA a. Pemmenne TpUroHOMETPUYECKUX YPABHEHUN OCHOBHBIX THUIIOB:
IIPOCTEHIINE TPUTOHOMETPUUYECKUE YPABHEHU S, CBOJSIIMECS K KBAJAPATHBIM,
pelaeMble pa3aoKEHUEM Ha MHOXKUTEIH, OJHOPOJHBIE
IIpocreiimye TPUrOHOMETPUYECKHNE HEPABEHCTBA.
IIpakTnyeckoe 3ansiTue Ne29 TpuroHoMeTpuiyeckue ypaBHEHuUs 2
IIpakTnyeckoe 3ausitue Ne30 TpuroHomeTpruieckne HepaBEHCTBA 2
Tema 5.9 Coaep:xanue yueOHOro MaTepuaJia 2
Cucrempl TPUrOHOMETPUYECKUX | CHCTEMBI IPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHeHHH KoMOMHNpOBaHHOE 1
ypaBHEHUU 3aHSTHE
IIpakTnyeckoe 3ansiTue Ne31 CucteMbl TPUrOHOMETPUUYECKUX YpaBHEHUH 1
Pa3znen 6. KommiekcHble ynciia 6 (-/-) OK 01
Tema 6.1 Copaepxxanue yueOHOIro MaTepuasa 4
KommuiekcHsle uncna ITonsiTne koMIuIeKCHOTO uncna. ConpsKeHHbIE KOMIUIEKCHBIE YMCia, MOYJIb 3
M apryMeHT KOMIUIEKCHOro yucia. dopma 3anucyu KOMILIEKCHOTO YUCIIa
(reomeTpHuyeckasi, TPUTOHOMETpHUECKast, alnredpandeckas).
Apudmernueckue 1eHCTBHSI ¢ KOMIJICKCHBIMHU YUCIAMH.
IIpakTnyeckoe 3ansTue Ne32 KomriekcHple yuciia 1
Tema 6.2 ConeprxkaHue y4e0HOro Marepuasa 2
IIpruMeneHre KOMILIEKCHBIX YMCEN | BrINoIHEHNE pacueToB ¢ MOMOIIbI0 KOMIUIEKCHBIX yncel. [Ipumepsr 1

HCITIOJB30BaHHUA KOMINIICKCHBIX YHCEI
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| MpaxTuyeckoe 3ansTHe Ne33 PacueTsl ¢ KOMILIEKCHBIMH YHCIIAMH

Pa3nen 7. MHo:kecTBa. Di1eMeHThI Teopun rpagoB 6 (-/2) OK 01
Conep:xkaHue yueOHOIro MaTepuaJia 2 [IK1.1
ITonsitue MHOXkecTBa. [lonMHOkecTBO. Oniepaliivi ¢ MHOKECTBAMU. 1
IIpakTuyeckoe 3anaTue Ne34 MHoXecTBa 1
Tema 7.2 ConeprxkaHue y4e0HOro Marepuasa 4
I'pads [Tonstue rpada. Cs3Hblii rpad, nepeso, mukil. ['pad Ha mirockocTH 1
IpakTuyeckoe 3ansaTue Ne35 ['padmr 1
Ilpakmuueckoe 3auamue Ne36 [ pagh na mecmnocmu 2
2 ceMecTp
Paznen 8. DineMeHThl KOMOMHATOPUKH, CTATHCTHKH M T€OPUH BEPOSATHOCTEIl 28 (-/10) OK 01
Tewma 8.1 CopaepixaHue y4eOHOIro MaTepuasia 6 OK 02
OCHOBHBIE IOHATHS [lepecranoBku, pa3menienus, couetanus. Dopmyna 6unom Herotona u 2 OK 03
KOMOHHATOPUKH TpeyroasHUK Ilackans. OK 04
IpakTuyeckoe 3anarue Ne37 KomOunaropuka 2 OK 05
Ilpakmuueckoe 3anuamue Ne38 Kombunamopura 6 npogeccuu 2 OK 07
Tema 8.2 Coaepxanue yueOHOro MaTepuaa 14 K 1.1
CoObITHE, BEpOATHOCTH COOBITUA. | COBMECTHBIC M HECOBMECTHBIE COOBITHS. TE€OpeMbI O BEPOSITHOCTH CYMMBbI 4
coObITH. YClIOBHAsI BEPOATHOCTh. BEPOSATHOCTH 3aBHCHMBbIE U HE3aBHCHUMBIE
coObITHsl. Teopembl 0 BEpOSITHOCTH Ipou3BeieHUs coObITuil. dopmyna
MOJTHOM BepOSITHOCTU. OTHOCHUTENIbHAS YaCTOTa COOBITHS, CBOMCTBO €€
ycroitunBocTi. CTaTUCTHYECKOE OIpe/iesieHue BeposaTHOCTH. OeHKa
BEPOSITHOCTH COOBITUS. BeposaTHOCTH COOBITHII ¢ UCTIONIB30BaHUEM
rpaduueckux meronos. @opmyna bepuymmu.
IIpakTiyeckoe 3ansiTue Ne39 BeposTHOCTh COOBITHS 4
IIpakTnyeckoe 3ansiTue Ne40 BeposTHOCTh COOBITHI C HCIIOIB30BAHUEM 2
rpau4ecKux METOJIOB
Ilpakmuueckoe 3anamue Ne41l Beposmnocmos 6 npogheccuu 4
Tema 8.4 ConeprxkaHue y4e0HOro Marepuasa 8
JuckpeTHas ciayvaiiHas BelMYuHa, | Bumel cnydaitaeix BenuunH. OnpeneneHue TMCKPETHON CITy4aiiHON 2

3aKOH ee pachpeaeCHus

BEJIMYUHBI. 3aKOH pacHpeIeiaeHusl JUCKPETHOMN CIIy4aiiHOW BeJIMYNHEL. Ee
YUCJIOBBIE XapPAaKTEPUCTUKU. BapuannoHHusli psa. [lonuron gacror u
rucrorpamMma. ['padmdecku nccienoBaTb COBMECTHbIE HAOIIOAEHUS C

IIOMOUIBIO AMArpaMM pacceuBaHMsl U JTUHENHOM perpeccuu. CTaTUCTHUECKHE

35




XapaKTEPUCTUKH psifia HAOMI01aeMbIX JaHHBIX. DYHKIIMU pacTpeeeHus 1
IJIOTHOCTH PAaBHOMEPHOI0, TOKA3aTEIbHOTO U HOPMAJIBHOTO PACIPEICICHHUS.
3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJIBIITMX YUCEN, METObI BBIOOPOYHBIX
HCCIICIOBAHU.

IIpakTuyeckoe 3ansaTue Ne42 CratucTrka

Ilpakmuueckoe 3anamue Ne4306pabomka cmamucmuyeckux OaHHbIX

Pa3nen 9. [IpousBoanasi pynkiumn,

eé MpuMeHeHue

Tema 9.1
ITonsaTue npousBoaHon. Gopmyiibl
U npaBuia nuddepeHupoBaHus

Conep:xanue yueOHOIro MaTepuaJia

OnpezneneHue 4YUCI0BOM MOCIEI0BATENBHOCTH U CIIOCOOBI €€ 3aaHus.
CBoiicTBa YHUCIIOBBIX NOCIEN0BaTeNIbHOCTEN. Onpeenenue npeaena
I0CJIEI0BATEIbHOCTH. BhIuKclIeHHe Ipe/iesioB MMOCe10BaTeIbHOCTEH.
[Mpenen ¢pynkuum Ha 6eckoneunoctu. [penen GpyHKIMM B TOUKE.
[Tpupamenue aprymenta. Ilpupamenue pynkunu. 3agauu, NpuBOAsLINE K
MOHATHUIO POU3BOJHOM. OmpeaesieHie MpOu3BOAHON. ANTOPUTM OTHICKAHUS
npousBoHON. ®opmynsl auddepenurpoBanus. [Ipasuna
muddepentmpoBanus. Onpenenenue caoxHoi GyHkuu. [IponzBoanas
CTETIEHHBIX, TOKa3aTeIbHbIX, JOTapU(PMUUECKHX U TPUTOHOMETPUUYECKUX
¢dbyskumii. [IpousBonHas cinoxHoON QyHKIUU

IIpakTuyeckoe 3ansaTue Ned4 IlocnenoBaTeIbHOCTH

IIpakTnueckoe 3ansiTue Ne45 [1pon3Bo/iHbIE IPOCTHIX M CIOKHBIX (QYHKIMH

Tema 9.2
I'eomerpuueckuil u puzndeckuii
CMBICII TPOU3BOIHOMN

Coaep:xanue yueOHOIro MaTepuaJia

["'eomeTpHuyeCcKHil CMBICT TPOU3BOAHOMN (PYHKIIMH — YTI0BOM KO3 PUIIEHT
KacatelbHOU K rpaduKy QYHKIIMHM B TOUKE. Y paBHEHHE KacaTEIbHOM K
rpaduKy QyHKIHH. AJTOPUTM COCTAaBIICHHUS YpaBHEHUS KacaTelbHOM K
rpaduky pynkun y = f(x). Ouznueckuit (MexaHUUECKUil) CMBICI
ITPOM3BOJTHON - MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHHU t: v = S'(t)

PRI

IIpakTnyeckoe 3ansiTue Ne46 ['eomerpuueckuii 1 GU3NUECKUN CMBICIT
ITPOM3BOJTHOM

Tema 9.3
Uccnenoanue GpyHkuuii u
MOCTPOEHHE TpapUKOB

Coaep:xanue yueOHOTro MaTepHuaJia

16

[Tonsitue HenpepriBHOU (yHKIMU. CBOlicTBa HenpepbIBHOW (pyHKIMU. CBA3b
MEX/y HEMPEPBIBHOCTHIO M JUPPepeHIIMPYEMOCThIO (DYHKIIMU B TOUKE.
Bo3spacranue u yosiBanue GyHKIIUHA, COOTBETCTBUE BO3PACTAHUS U YOBIBaHUS
(byHKIMY 3HAKY TPOU3BOIHOMN. [ToHATHE MPON3BOIHON BBICIIETO MOPSAKA,
COOTBETCTBUE 3HAKAa BTOPOM MPOU3BOAHON BBIMYKIOCTH (BOTHYTOCTH)
¢byHKIMU Ha OTpe3Ke. 3a1a4l Ha MaKCUMyM U MUHUMYM. [ToHsaTne

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
K 1.1
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ACHUMITOTHI, CIOCOOBI UX OMpeeNeHns. AITOpUTM HccleA0BaHus QYHKIUU U
noctpoeHus e€ rpaduka ¢ IOMOIIBIO MPOU3BOAHOM. J[poOHO-THHEeHAS
¢bynkusa. Haxoxaenne HanOobIIero 1 HAMMEHBIIIETo 3HauYeHus: QyHKIUH,
MOCTPOCHUE TPahUKOB MHOTOUIICHOB C UCIIOJL30BaHUEM arrapara
MaTeMaTHYECKOT0 aHaJIn3a

IIpakTnyeckoe 3ansitue Ne 47 HauGompiiee 1 HaMMEHbIIee 3HAYCHUS

IIpakTuyeckoe 3anaTue Ne 48 VccinenoBanue HEMPepbIBHBIX (QYHKITUN

IIpakTnyeckoe 3ausitue Ne 49 ViccnenoBanue ApoOHO-THHEHHBIX (QYHKIHNA

NN

Ilpakmuueckoe 3anamue Ne50 Pewenue npuxknaonsix 3a0ay

6

Paznea 10. IlepBooOpa3Has pyHKIMH, ee IPUMEHEHHE

28 (-/10)

Tema 10.1
[TepBoobpaznas GyHKIUU.
[IpaBuna HaxoxIEHUS
MepBOOOPA3HBIX

Coaep:xanue yueOHOIro MaTepuaJia

4

3aaya 0 BOCCTAaHOBJICHUU 3aKOHA JIBUKCHHUSI 110 H3BECTHOU CKOPOCTH.
[Tonstue naTerpupoBanusi. O3HAKOMIICHHE C IOHATHEM WHTETpaja u
niepBooOpasHoit mst pyHkuu y = f(x). Penenue 3anaq Ha CBS3b
nepBOOOpa3HOM U €€ IPOU3BOIHON, BEIYMCIICHUE IEPBOOOPA3HON [IJIsl JAaHHOM
¢byukun. Tabnuua hopMyn A HaXO0XKACHUS NepBooOpa3HbIX. M3yueHue
IIpaBHJIa BBIUMCIIEHUS 1TepBO0Opa3Hoi. [loHATHE HEoIpe1eIeHHOTO
WHTETpaa

1

IpakTuyeckoe 3anaTue NeS1 Heornpenenennsiii nuHTErpas

Tema 10.2
[Tmomaas KpUBOIMHEHHOM
Tpaneuuu. Popmyna Herorona -
JleitOHuIa

Coaep:xanue yueO0HOro MaTepuaJia

22

3aauu, NPUBOJISALINE K TOHATHUIO OMPEEIEHHOT0 UHTErpajia — O
BBIYMCIICHUH IUIOIIAAHA KPUBOJIUHENHON TPANCLIUH, O IEPEMEILICHUHN TOYKH.
[TonsiTue onpeneneHHoro uHTerpana. ['eomerpuueckuii v pU3MUECKUN CMBICT
OIpeIelIeHHOro HTerpaia (momaap u oobeM). Popmyna HeroToHa —
JletitGHuIIa. METO bl BRIUMCIICHUS ONIPEICTICHHOTO HHTErpajia: METO/
[I0JICTAHOBKH, METOJ, UHTEIPUPOBAHNUSA 10 YacTsIM. OJTHOpOIHbIE
muddepeHIManbHble YpaBHEHUS MIEPBOTO MOPSAIKA C pa3IeSIIOIIMMHUCS
nepeMeHHbIMHA. O1HOpoIHBIE AU depeHInanbHble ypaBHEHUS BTOPOTO
MOPSAJIKA C TOCTOSIHHBIMU KO3 PUITMEHTAMHU.

IMpakTuyeckoe 3ansaTue Ne 52 OnpeencHHBIA HHTETpal

IIpakTnyeckoe 3ansitue Ne 53 VHTerpupoBaHue Mo 4acTsAM U METOJIOM
NOJICTAHOBKHU

IIpakTnyeckoe 3ansaTue Ne 54 [IpuioxeHne onpeaeIeHHOro MHTErpajia

IpakTuyeckoe 3anaTue Ne 55 JludpepeHnmnanbapie ypaBHECHUS

N

Ilpakmuueckoe 3anamue Ne 56 [11owaou Hecmanoapmuvix nomeujeHull

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
K 1.2
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Ilpakmuueckoe 3auamue Ne 5T Buecmumocmo cmpoumenbHvix
KOHCMPYKYUT

Ilpakmuueckoe 3anamue Ne 58 Quzuueckuil CMbICI ONPEOEIEHHO20
unmezpana

Pa3nen 11 IlpsiMble 1 MJI0CKOCTH B

MPOCTPAHCTBE

10 (-12)

Tema 11.1
OCHOBHBIE TOHSITUSI CTEPEOMETPUH.
Pacnionosxenue npsMeIx u
IJIOCKOCTEeM

Conep:kanue y4eOHOT0 MaTepHuaa

10

[Tpenmer crepeomerpun. OCHOBHBIE MOHATHUSA (TOUKA, IPsAMasi, JIOCKOCTb,
npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpun. Ilepecekaromuecs,
napajuleJIbHbIE U CKpeIUBaroIuecs npsmsle. [IpusHak 1 cBOHCTBO
CKPEIIMBAOIIUXCS MPSIMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPHI.
[TapannensHble npsMas u miaockocTs. Onpenenenue. [Ipusnak. ColicTBa (¢
JIOKa3aTEeIIbCTBOM).

[TapannensHble mockoctu. Onpenenenue. Ipusnak. CBoiicTsa (¢
Jl0Ka3aTenbcTBOM). TeTpasap u ero anemeHTsl. [lapanenenunen u ero
as1eMeHThl. CBOKCTBA IPOTUBOIOJIOKHBIX TPaHE U JuaroHajien
napautenenunena. Ilocrpoenne ceuenui.

ITepnenukynsapHele npsmele. [lapamuiensHplie Ipsmble, IEPIEHANKYIISIPHBIE K
II0CKOCTH. [IpHu3HaK NepneHIuKyISIPHOCTH NPSMOM U IIIOCKOCTH.
[oxa3arensctBo. I[lepnenaukynsap u HaknoHHas. [leprnieHauKynspHbIe
1ockocTH. [Ipu3Hak nepneHIuKyIsspHOCTH II0CKOCTeN. [[oka3zaTenbeTBo.
Paccrositnue B mpocTpaHCcTBe.

TeopeMa o Tp€X nepneHauKyIApax. JJoka3aTenbCcTBO. YTOJI MEKAY NPAMOU U
IJIOCKOCTBI0. YTOJI MEXAY INIOCKOCTAMU. TpexrpaHHbIN yroJl.

IpakTuyeckoe 3ansaTue Ne 59 [TapaenbHOCTD, MEPIICHAUKYISIPHOCTD
MPSMBIX, PSIMOM U MJIOCKOCTH, TIJIOCKOCTEH

IpakTnyeckoe 3ansaTue Ne 60 MHOTOrpaHHBIC YTIIIBI

Ilpakmuueckoe 3anamue Ne 61 Pacuem snemenmog cmpoumenbHuix
KOHCMPYKYUL

OK 01
OK 03
OK 04
OK 07
K 1.1
K 1.2

Paznen 12. KoopauHaThbl H BeKTOPBI

8 (-1

Tema 12.1
JlexapToBbI KOOPIMHATHI B
MIPOCTPAHCTBE.

Conep:kaHue y4eGHOro MaTepuaJjia

JlexapToBbI KOOpIMHATHI B TpocTpancTBe. [IpocTeitmue 3anaun B
KoopauHatax. PaccrosiHue Mexay IByMsi TOYKaMU, KOOPIUHATHI CEPETUHbI
OTpe3Ka.

N

IIpakTyeckoe 3ansiTue Ne 62 JIekapToBbl KOOPIUHATHI B IPOCTPAHCTBE

N

Tema 12.2

Conep:kanue y4eOHOTo MaTepuaa

OK 02
OK 03
OK 04
OK 07
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BekTopsl B mpocTpaHCTBE.

Bexkrtops! B mpocTpancTBe. Cl0KE€HNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BekTOpa Ha ynciio. Kommianapusie BeKTopbl. CKaIpHOE TPOU3BEACHUE
BEKTOPOB. Paznoskenue BekTopa 1o TpéM HEKOMILJIAHAPHBIM BEKTOpaM.
Koopaunatsl BekTopa, CKaasipHOE MPOU3BEACHHE BEKTOPOB B KOOPIMHATAX,
YroJI MEXAY BEKTOPaMH, YIoJl MEX]y MPSAMOM U MIIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSAMMU.

IIpakTuyeckoe 3anaTue Ne 63 BekTopbl B TpOCTpaHCTBE

3

Paznen 13 MHOrorpaHHUKHM M TeJja

BpalicHUust

32 (-/12)

Tema 13.1

Coaep:xanue yue0HOro MaTepuaJia

18

MHoOrorpaHHuku

[Tonsitue MHOTOrpaHHUKa. ETO 3JIeMEHTHI: BEpIINHBI, pedpa, TpaHH.
Juaronans. CeueHnue. Bolmykible 1 HEBBINTyKIJIble MHOTOrpaHHUKU. [ToHsTHE
IIPaBWJIBHOTO MHOTorpaHHuKa. CBONCTBA PAaBUIIbHBIX MHOTOTPAHHUKOB.
[Toustue npusmsl. Ee ocHOBaHus 1 O0KOBbIE IpaHu. BeicoTa mpu3msl.
IIpsimas HaknoHHas npusma. [IpaBriibHas npusMa U €€ CEYeHHE.
[Tapannenenunen, cBoicTBa NPSAMOYTOJILHOTO Mapajliesenunena, Kyo.
Ceuenue ky0a, napamnenenunena. [lupamuna u ee anementsl. CeueHue
nupamubl. [IpaBunbHas nupamuaa. Ycedennas nupamuja. [lonsrue o6
o0wveme tena. O0beM, oAb OOKOBOW U MOJHONW MOBEPXHOCTH IIPU3MBI,
nupaMuipl. CHMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOM, TNIOCKOCTH.
Cummerpus B KyOe, mapajienenumnese, npusme, nupamuze. [Ipoennposanue
MHOT'OI'PaHHHMKOB Ha TPH IJIOCKOCTHU: BUJ CBEPXY, BUJI COOKY U BUJI CIIEPE/IH.

4

IIpakTnyeckoe 3ansitue Ne 64 CeueHne MHOTOTPaHHUKOB

Ilpakmuueckoe 3anamue Ne 65 Ceuenue u npoeyuposanue

IIpakTnueckoe 3ansitue Ne 66 Ilpuzma

IMpakTuyeckoe 3anaTue Ne 67 [Tupammia

Ilpakmuueckoe 3anamue Ne 68 Pacuém obvema 3emaanvlx pabom

Ilpaxmuueckoe 3auamue Ne 69 Pacuém mamepuanog 0isi cCmpoumenbCcmed

NINININIEAIN

Tema 13.2

Coaep:xanue yueOHOIro MaTepHuaJia

Tena BpaimeHnus

[Mwmmaap u ero snemeHTsl. CevyeHne KoHyca (apauieTbHOe OCHOBAHUIO U
MPOXOIAIIEe Yepe3 BEPIINHY), KOHWYeCcKue ceueHus. Pa3BepTka KoHyca.
Konyc u ero snemenTsl. Cedenune KoHyca (MapajuieIbHOE OCHOBAHUIO U
MPOXOIAIIEe Yepe3 BEPIINHY), KOHUYeCKUe ceueHus. Pa3BepTka KoHyca.
Yceuennsiit konyc. Ero oopasyromias u Beicota. CeueHrne yCeueHHOTo
konyca. [llap u chepa. BzaumHoe pacrnonoxenne chepsl U TUIOCKOCTH.
Ceuenue mapa, cepsl. O0beM npu3Mbl U mrMHApa. OTHONIEHHE 00bEMOB

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
K 1.1
K 1.2
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noao0HbIX Tea. O6bem mapa. [lmomanu moBepxHOCTEH Tell.

IIpakTuueckoe 3ansaTue Ne 70 Hunuaap 2
IpakTuyeckoe 3anaTue Ne 71 Konyc. YcedeHHbIN KOHYC 2
IIpakTuueckoe 3ansatue Ne 72 Illap u chepa 2
Tema 13.3 Conep:xkaHue yueOHOro MaTepuaJia 4
KomOuHaiyu MHOrorpaHHukoB 1 | KoMOMHAIMU reOMETPHYECKUX TEIL.
TEJ BpalleHUs Ilpakmuueckoe 3anuamue Ne 73 Pacuém niowaoeii u 00bemos 00bekmos 4
CMpPOUMenbCmea
KouncyabTanus 10
IIpome:kyToUHAasI aTTeCTALUS B 6
¢opme 3x3amMeHa
250
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3. YCJOBUS PEAJIM3AIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJBHON
JANCHUITVINHBI

3.1. MarepuajibHO-TeXHHYeCKOe o0ecneyeHne peain3anuu padoyeil mporpaMmbl

Peanuzanust paboueit mnporpamMmbl JAMCHUIUIMHBI oOecrieueHa HalnuyueM Yy4eOHOit
ayJIUTOPUHU.

O6opynoBanue yueOHOTo KabuHeTa:

- y4eOHO-HArsgHbIe TOCOOUs (KOMIUICKThI y4eOHBIX TaOJIMIl, CTEHJOB, CXEM, IIaKaToB,
MOPTPETOB BBIIAIOIIUXCS YUCHBIX B SA3bIKO3HAHUSA U JIP.);

- JUIAKTUYECKHE MaTepualibl (3aJaHusl JUIS KOHTPOJBHBIX pa0oT, A Pa3HBIX BHUIOB
OIICHOYHBIX CPEJICTB, DK3aMEHA U JIp.);

- TEXHMYECKHE cpencTBa OO0y4yeHHs (NEPCOHAIBHBI KOMIIBIOTEP; MYJIbTUMEIUHHBIN
MPOEKTOP; MHTEPAKTUBHAS IOCKA, BBIXOJI B JIOKAJTBHYIO CETh);

- mporpamMmHoe oOecledeHue: IHUIEH3UOHHOE MpOorpaMMHOE o0ecreueHue oOmero u
crierpanpHoro HasHauenust Microsoft Windows, Microsoft Office Professional Plus, Zoom
(becrutatHas Bepcusi) — cBoOoiHO-pactpocTpansemoe [10.

3.2. AudopmannonHoe obdecrieueHne peajau3aluu padoyeil mporpaMmbl

Jis peanm3anuu porpamMmbl 001e00pa30oBaTeIbHON AUCIUILIMHBI OMOTUOTEUHBIA (POH.T
UMEET IIeYaTHbIC, IEKTPOHHBIE 00pazoBaTeIbHble U HHPOPMALIMOHHbIE PECYPCHI.

3.2.1. OcHOBHBIE HCTOYHUKH

1. Anrebpa u Hayana matemarudeckoro ananuza. 10-11 kmaccel. ba3oBbiit U yrmyOneHHBIN
YPOBHH : yueOHHUK JUTst 0011c00pazoBareabHbix opranuzanuii / 111, A. Anmumos, F0. M. Komnstrun, M.
B. TkaueBa. - 10-e uza. ctep. - Mocksa : [Ipocsemienue, 2022. - 463 c.

2. Marematuka : anreOpa ¥ Hadaja MareMaTudeckoro ananmsa. ['eomerpus. 10 - 11 kmaccr
. 0a30BBIA W YrayOJEHHBIH YPOBHH : y4eOHHK Ui oOmieoOpaszoBatebHbix opranusaimii / JI. C.
ArtanacsiH, B. @. Byry3os, C. b. Kagomues. - 10-e u3zn., crep. - Mocksa : IIpocBemenne, 2022. -
287 c.

3. Marematuka. ['eomerpus. 11 kiacc : 6a30BbIii ypoBeHb © yueOnuk / A. I'. Mepasik, 1. A.
Homupogsckuit, B. b. ITononckuii, M. C. Skup ; pea. B. E. Ilogonbckuii. - 6-e u3a., crep. - Mocksa
: [IpocBemenue, 2022. - 208 c. : ui. - And.-IIpenm. ykas.: c. 203.

4. Matemaruka. ['eomerpus. 10 kiacc : 6a30BbIit ypoBeHb : yueOnuk / A. I'. Mep3msk, /1. A.
Homupogsckuit, B. b. [Tononckuii, M. C. Sxup. - 5-e u3z., crep. - Mocksa : IIpocsemnienue, 2022. -
208 c.

3.2.2. lonoaHUTEIbHbIE HCTOYHUKHU

1. A6aymmnaa K.P. Maremaruka : yue6nuk mas CIIO / AGaymmmnaa K.P., MyxametanHoBa
P.I'.. — Caparos : IIpodobpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-5. — TekcrT :
anektpoHHsiit // IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/99917.html (nara
obpammenus: 02.04.2023)

2. Bapun, 1. 1. MaremaTtuka : y4eOHHUK U TIPAKTUKYM JIJISL CPETHETO MPOPECCHOHATBHOTO

obpazoBanus / U. U. baspun. — 2-e uzn., nepepad. u gon. — Mocksa : U3natensctBo HOpaiiT,
2022. — 616 c. — (IIpodeccronansHoe odpazoBanue). — ISBN 978-5-534-15118-3. — Tekcr :
AIIEKTPOHHBIN // Ob6pa3zoBarenbHas iatdopma IOpaiit [caiT]. — URL:

https://urait.ru/bcode/490174 (nara obpamenus: 02.04.2023)

3. boromonoB, H. B. Maremarnka : y4eOHHMK HJs CpeOHET0 MNPOQPECCHOHATHHOTO
obpazosanus / H. B. boromonos, I1. . Camoiinenko. — 5-e u3a., nepepad. u mon. — Mockga :
WznatensctBo FOpaiit, 2023. — 401 c¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-
534-07878-7. — Texcr : snektponHsbIil // O6pazoBarensHas miatdopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/511565 (nata oopamenwus: 02.04.2023)

4. Kpemep, H. III. Maremaruka mis KOJUIeIDKEH : ydeOHOE IMocoOWe JIsi CPeIHEro
npodeccuonanbHoro oopasosanus / H. L. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman ; mon
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penakuueir H. III. Kpemepa. — 11-e u3n., mepepad. u gom. — Mocksa : M3gatensctBo FOpaiit,
2022. — 362 c. — (IIpodeccuonanshnoe obpasosanue). — ISBN 978-5-534-15601-0. — Tekcr :
AJICKTPOHHBIN /l OG6pa3oBareabHas maTdopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/509126 (nara obpamenus: 02.04.2023)

5. lllumaues, B. C. Hauana Beiciielt matemaTuku : yaueOHoe nocooue / B. C. [llunayeB. —
5-e m3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 384 c. — ISBN 978-5-8114-1476-5. —
Texkcr : oanexktpoHHsld //  Jlab : 2JIeKTpoHHO-OMOMoreuHnas cucrema. — URL:
https://e.lanbook.com/book/211175 (nara obparienus: 02.04.2023)

3.2.3UHdopmMannoHHbIe pecypchl

1. https://www.bymath.net/index.php - Bcst anemenTapHas MatemMaTuka

2. http://www.bymath.net/ - Bes anementapnas maremaruka: CpeaHsisi MaTeMaTH4ecKas
UHTEPHET-IIIKOJIA

3. https://www.tutoronline.ru/math-fag-magnet - becriatHbie ypoku 1o MaTeMaTHKe
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

KOHTpOHB U ONLCHKA PpacCKpPbIBAKOTCA 4YCPC3 IAUCHUILNIMHAPHBIC PC3YJIbTaThbl, YCBOCHHBLIC
3HAHWUS U MPUOOPETCHHBbIC O0YYAIONMMUCS yMEHHS, HApaBlICHHbIC Ha (JOPMHUPOBAHHE OOIIHMX H
podecCHOHATEHBIX KOMIIETCHITHIA

PesynbTarsl 0o0yueHus

Iloxa3arenu orieHKHU

TuI OLEHOYHBIX MEPONPUITHI

BJIAJICTD METOJIaMH
JI0Ka3aTeNbCTB, ATOPUTMaAMH
pelieHus  3amad;  yMCHHE
dbopmynupoBaTh
OIIPE/ICIICHUS, AKCHOMBI U
TEOpPEeMBbl, MPUMEHATH  HX,
IPOBOJUTh  JOKa3aTelIbHbIC
paccyXaeHust B xoje
pelieHus 3a1ay;

OK 01

BJIAJICET METOJaMH
JI0Ka3aTeJbCTB,

AITOPUTMAMH  PEIICHHS
3ajay; bopmynupyer
OIIPE/ICIICHNUs, aKCHOMBI H
TEOPEMBI, NPUMEHSET UX,
HPOBOJUT JI0Ka3aTelIbHbIC
pacCykIeHHus B  XOJe
pelieHu s 3a1a4y

[TpakTrueckue paboThI
[TpakTuaeckue 3arstust Ne59, 60
Kontponbnas pabora Nel

YMETH OIICPpUPOBATH
MNOHATHUAMMU: CTCIICHDb 4YHUCJIa,

ONepUpyeT  MOHATHAMMU:
CTENeHb Yucia, jJorapudm

[TpakTrdeckue padOTHI
[TpakTaeckue 3anatus Ne8, 10, 12,

jorapudm yucia; ymMeTb Yucia; BBIIOJIHSAET | 16
BBITIOJIHSATH BEIYMCIICHUE BBIYMCJICHHUS 3HAYCHUH U
3HAYCHHUH U NMPeoOpa3oBaHus | IpeoOpa3oBaHUS
BBIPKEHHM CO CTENEHSAMH M | BBIPAXKEHHUM CO CTEIEHSAMHU
norapudMamu, u norapudmamu,
npeoOpa3oBaHus APOOHO- npeoOpa3oBaHusl JAPOOHO-
paIrMOHANIBHBIX BEIPAKCHUM; | pallMOHAIBHBIX
OK 01 BbIpAXKEHUI
YMETh ONEPUPOBATH omepupyeT  moHstusmu: | [IpakTuueckue paboThb
MOHATUSIMHU: PALIMOHAIBHBIE, | PALMOHAIBHEIE, [TpakTraeckue 3austus Nell, 13, 14,
MppALMOHAJIBHBIE, HppAaLMOHAJIBHBIE, 15, 18, 19, 20, 29, 30, 31
MoKa3aTelIbHbIE, CTENICHHBIE, | ITOKa3aTeIbHbIE,
norapudmuueckue, CTCIICHHEIC,
TPUTOHOMETPHYCCKHE norapudmmueckue,
yYpaBHEHHUS U HEPABEHCTBA, TPUTOHOMETPHYECKHE
UX CUCTEMBI; ypaBHECHHUS u
OK 01, OK 03 HEPABEHCTBA, 1754
CHCTEMBI,

YMETh ONEpPUPOBATH
MOHATUSIMH: QYHKIIHS,
HenpepbIBHAS (DYHKIINSA,
MIPOU3BOHA,
nepBooOpasHas,
ONpeAeIeHHbIA UHTETpal;
YMETh HAaXOJIUTh
HpOI/ISBO)IHble 3H€MGHTapHI)IX
(GYHKIHH, UCTIONB3YS

ONEpUPYET  INOHATHUSIMHU:
GbyHKIUS, HempepbiBHAA
byHKLUsA, TPOU3BOJHASL,
nepBooOpa3Has,

OTIpeNIeIeHHBI MHTErpa;
HaXOJUT  IPOU3BOJHBIC
AIIEMEHTAPHBIX (PYHKIHUH,
UCIIONIB3YSl  CIIPaBOYHBIE
MaTepHualbl; UCCIEayeT B

CTIpaBOYHBIC MAaTEPHAIBI; MPOCTEUTIINX CITydasix
UCCIIEIOBAaTh B IPOCTEUIINX | (PyHKIMH Ha
ciydasx GpyHKIMH Ha MOHOTOHHOCTb, ~HaXOJHT
MOHOTOHHOCTb, HAXO/IUTh HauOoJbIINe u
HanOONbIINE ¥ HANMEHBIINE | HANMEHBIINE  3HAYCHHS
3Ha4YeHUs QYHKIMN; CTPOUTH | GYHKUUH; CTPOUT

[TpakTudeckue paboThI
[TpakTudeckue 3austus Nedd, 47, 48,
49,51, 52,53
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rpauKu MHOTOYJICHOB C
HCIIOJIb30BAaHUEM armapaTa
MaTeMaTHYECKOTO aHAIIN3a;
HNPUMEHATH [IPOU3BOLHYIO
NIPY PEUICHUU 33/1a4 Ha
ABWIKCHUC, pCIIATh
NPaKTUKO-OPUEHTHPOBAHHBIC
3a/1a4l Ha HAauOOJBIINE U
HaVMEHBIIINE 3HAYCHUS, Ha
HAXO0XJICHNUE MyTH, CKOPOCTH
U YCKOPECHHS,;

OK 01, OK 07

rpa¢ukKi  MHOTOWICHOB C

HCIIOJIL30BaHUEM
ammapara
MaTEMATHYECKOTO
aHaJIn3a; MPUMECHSICT
MIPOU3BOTHYIO npu
pelIeHun 3a71a4 Ha
IIBIDKEHUE; pernraer
MIPAKTHKO-
OpUEHTUPOBAHHBIC 3a/Ia4H
Ha HauOOIbIINE n

HAauMEHBIINE  3HAYCHMUS,
Ha HaxOoXJICHHE IyTH,
CKOPOCTH M YCKOPEHHUS;

YMETh OIIEPUPOBAThH
MOHATUSMH: pallMOHAIbHAS
(byHKLUSA, TOKa3aTeIbHAS
(GyHKIMS, cTeNeHHas
byHK1MS, TorapugmMuuecKast
byHKIIMS,
TPUTOHOMETPUUYECKHE
(GyHKIIMM, 0OpaTHBIE
(GyHKLUU; YMETb CTPOUTH
rpaduKy U3y4eHHBIX
(byHKLUH, UCIIOIB30BATh
rpaduKy Ipy U3yYCHUN
IPOLIECCOB U 3aBUCUMOCTEH,
NIPY PELICHUH 3a/1a9 U3
JPYTruX y4eOHbIX IPEIMETOB
Y 3a7a4 U3 peajJbHON KU3HU;
BbIpa)kaTh (popMysIaMu
3aBHCUMOCTH MEXITY

BEJINYMHAMU;
OK 01, OK 02

OlepupyeT  MOHATHAMMU:
panoHaibHas  (QyHKIuS,
nokasarenabHas (QyHKIMS,

CTEIIEHHAsI GbyHKIHA,
JorapupmMuyecKas
byHKIMS,
TPUTOHOMETPUUYECKHE
GyHKIMH, oOparHble
byHKIUY; CTPOUT
rpaguKu U3YYEHHBIX
GbyHKUHUH, UCTOJIb3YyeT
rpaduKyd  TpH  U3yYCHHUH
IPOLIECCOB U
3aBUCUMOCTEH, IpU

pELIEeHNN 3a1a4 U3 APYTUX
y4eOHBIX MpPEeIMETOB U
3a1a4 u3 peanbHOI
JKU3HU; BBIPAXKAET
bopmynaMu 3aBUCHUMOCTH
MEX/ly BEJINYMHAMY;

[TpakTrueckue paboOTHI

[TpakTaeckue 3anatus Ne8, 12, 17,

21, 22, 25, 26, 28

YMETh pelIaTh TEKCTOBbIE
3aJ1a4i pa3HbIX THIIOB (B TOM
YuciIe Ha MPOLEHTHI, IO U
4yacTH, Ha JIBH)KEHUE, padoTy,
CTOMMOCTb TOBapOB M yCIYT,
HAJIOTH, 3aJ1a4M 13 00J1acTu
yIpaBJIeHUS TUYHBIMU U
ceMeiHbIMU (PMHAHCAMM);
COCTaBJIATH BBIPAKEHUS,
ypaBHEHWMsI, HEPAaBEHCTBA U
UX CHUCTEMBI IO YCIOBHUIO
3a71a9u, UCCIIEA0BATh
MOJIy4eHHOE pPeLIeHHE U
OIICHUBATh
MPaBA0ONOI00HOCTh
pe3yJIbTaTOB,

OK 01, IIK 1.1

pelaeT TEeKCTOBbIE 3a/1a4H
pa3HbIX THUHOB (B TOM
qucie Ha MPOLEHTHI, JOIH
M 4YacTH, Ha JBIDKEHHE,
paboty, CTOUMOCTD
TOBAapOB M yCIyT, HAJIOTH,
3a71auu u3 o0nactu
yIpaBJICHUS JIHYHBIMH |
CeMEWHBIMU (UHAHCAMM);
COCTaBIIIET  BBIPAKCHHS,
YpaBHEHHsI, HEPaBEHCTBA
U HUX CHCTEMBI  TIO
YCIIOBHIO 3aJauu,
UCCIIEYeT  TIOJTYYCHHBIC
pelieHuss W OLIEHUBAeT
MPaBIOTIOI00HOCTD
pe3yJbTaToB,

[TpakTuyeckue paboThI
[TpakTueckue 3anstust Ne4, 5
KonrtpomnsHas padora Nel

YMETb ONEPUPOBATH
MOHSITUSIMU: CPEJTHEE

ONEPUPYET  MOHATHUSIMU:
cpenHee apudmeTnyeckoe,

[TpakTrueckue paboThI
[TpakTuyeckue 3ausTust Ned2, 43
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apudMeTHIecKoe, MeraHa,
HauOoJbIlIee U HANMEHBIIICE
3HAa4YeHUs, pa3Max,
JCTIEPCHS, CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO
Habopa; yMeTh U3BJICKATh,
UHTEPIPETUPOBATH
uH(OpMaLHIO,
MPEJICTAaBICHHYIO B
TabynLax, Ha AMarpaMmax,
rpadukax, oTpakaroIryro
CBOMCTBA peabHBIX
MIPOLIECCOB U SIBJICHUM;
NPECTaBIATh UH(OPMAIIHIO
C TIOMOIIIBIO Ta0IHIL U
JarpaMM; CCIeI0BaTh
CTaTHUCTUYECKHUE JIaHHBIE, B
TOM YHCJIE C IPUMEHEHUEM
rpaduuecKux METOA0B U
AIIEKTPOHHBIX CPEJICTB;

OK 01, OK 05

MeduaHa, HauOoJIbIee U
HauMEHbIIEE  3HAYCHMUS,
pa3Mmax, nucrepcus,
CTaH/apTHOE OTKJIOHEHHE
YK CIIOBOTO Habopa;
U3BJIEKAET,
UHTEPIPETUPYET
UH(OpMaLHIO,
MPEJICTAaBICHHYIO B
Ta0IUIAX, Ha
quarpammax, — rpadukax,
OTPaKAIOIYI0  CBOWCTBA
peabHBIX TMPOIECCOB U
SBJICHUW;  MOPEACTAaBISACT
MH(OPMALIHIO C TTOMOIIBIO
Tabiull ¥ Juarpam;
UCCleayeT
CTaTHUCTUYECKUE JAHHBIE,
B TOM qrcie c
IIPUMEHEHHUEM
rpaduyecKux MeETOJIOB H
AJIEKTPOHHBIX CPEJ/ICTB;

YMETb OIIEPUPOBATH
MOHATUSAMM: CIIy9alHBINA
OTIBIT U ClTy4yaifHOe COOBITHE,
BEPOSITHOCTH CIIy4alHOTO
COOBITHS; YMETh BBIUUCIIATh
BEPOSATHOCTH C
MCII0JIb30BaHUEM
rpauIecKux METO/IOB;
OPUMEHSATH (HOPMYJIbI
CIIOKEHHSI U YMHOXKEHUS
BEPOSATHOCTEM,
KOMOHMHATOPHbIE (PaKThl U
(opMyIIbI TP pelIeHUH

ONEpPUPYET  MOHATUIMM:
CIIy4YaiHBIN OIIBIT u
ciyvyaiHoe coObITHE,
BEPOSITHOCTh  CIIy4alHOTO
coObITHS; BBIYMUCIISIET
BEPOATHOCTb c
HCII0JIb30BaHNEM
rpau4ecKux  METOJIOB;
MPUMEHSET dbopMyIb
CIIOKEHHMSI U YMHOXKEHHUS
BEPOSATHOCTEM,

KOMOHMHATOpHbIE (aKThl U
bopMynbl MpU  pELIeHUU

[TpakTrueckue paboThI

[TpakTaeckue 3austus Ne39, 40, 41,

42, 43

3a/1a4; OICHUBATh 3a/1a4; OIICHUBAET
BEPOATHOCTH PEATbHBIX BEPOATHOCTH  PEATbHBIX

COOBITHI{; 3HAKOMCTBO CO COOBITHI;  3HAKOM  CO

CIIy4aiiHBIMU BEJIMYUHAMU; CITy4aifHBIMU

YMEHHE MPUBOJIUTH IPUMEPHI | BETMIMHAMH,  MPUBOJIUT

MPOSIBIICHUS 3aKOHA OOJBIINX | IPUMEPHI MIPOSIBIICHUS

YHCell B IPUPOTHBIX U 3aKOHA OOJIBIIUX YHCEN B

OOIIIECTBEHHBIX SIBJICHUSX MIPUPOIHBIX u

OK 01, OK 04, OK 06 OOIIIECTBEHHBIX SBJICHUSX

YMETh ONEPUPOBATH omepupyer  moHstusmu: | [IpakTuueckue paboTh

MOHSATHSMHM: TOYKa, IpsAMasi, | TOUYKa, npsmasi, | [Ipaktraeckue 3ausatus Neb9, 60, 61
MJIOCKOCTh, MPOCTPAHCTBO, MJIOCKOCTh, TPOCTPAHCTBO,

JIBYI'PaHHBIN yroJI, JIBYI'pPaHHBIN yroi,

CKPEIIHBAIOIINECS TIPSIMBIE, CKpEIIHUBAIOIINECs

napauieIbHOCTD U
NEPIEHIUKYIIPHOCTD
HPSMBIX U IIJIOCKOCTEH, yroil
MEXy NPSIMBIMH, YTOJI

MpsIMbIE, TIAPAJUICITLHOCTh
U NEepPIeHAUKYIIPHOCTh
NpAMBIX M TJIOCKOCTEH,
YroJa MEXAYy MNpsIMBIMH,
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MEXy IPSIMOU U
IUIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH J0 TIOCKOCTH,
paccTosiHuEe MEXAy
NpPSMBIMH, PACCTOSTHHE
MEXy IUIOCKOCTSIMU; YMETh
UCTIOJIb30BATh MPH PEIICHUH
3ajja4 U3y4eHHble (PaKThl U
TEOpEMBI IIJIAHUMETPUH;
yYMEHHUE OLIEHUBATh Pa3Mephbl
00BEKTOB OKPYKAIOILErO
MUDA;

OK 05

Yrojl MEXIy MpAMOA U
MJIOCKOCTBIO, YTOJI MEXY
IJIOCKOCTSIMU, PAcCTOSTHUE
OT TOYKHM OO0 IINIOCKOCTH,

paccTosiHue MEXTy
PSMBIMH, paccrosiHue
MEXTY IUIOCKOCTSIMU;

UCTIOJB3YeT NPU PeIICHUH
3a71a4 N3y4eHHbIE (aKTHI U
TCOPCMbI IJIAaHUMCTPH U,
OLICHUBACT pa3Mepbl
O00BEKTOB  OKpPYXKAarOIIEro
MHpa;

YMETh OIEPUPOBAThH
IMOHATHUAMU. MHOI'OI'PAHHUK,
CCUCHHE MHOTOTPaHHHKA,
KyO, apajuiesienumnenI,
npusMa, mupamua, Gurypa u
IMMOBEPXHOCTH BpalllCHUA,
WIMHJP, KOHYC, map, cdepa,
ceueHust (pUTYpHI BpalIeHus,
TUIOCKOCTh, KaCAKOIIAsICsI
cdepbl, HIMIMHAPA, KOHYCA,
IUIOINA/b TOBEPXHOCTH
nmupamMubl, IpU3MbI, KOHYCA,
WIMHJPA, TUI0MIAIL chepsl,
00beM ky0a,
IPSMOYTOJIBHOTO
napaienenurmesa,
MUPaMUJIBI, TPU3MBI,
IIMHIpA, KOHYCa, [apa;
yMeTb U300paxarb
MHOT'OTpaHHUKH U
MOBEPXHOCTH BpAICHUS, UX
CCUCHUA OT PYKH, C TIOMOIIBLIO
YepPTEKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMETh
pacro3HaBaTb CUMMETPHIO B
NPOCTPAHCTBE; YMEHHE
pacrio3HaBaTh MPaBUIbHbIC

ONEpUpPYET  TOHATHSIMU:
MHOI'OrpaHHUK, CCUCHUC
MHOTOTpaHHHKa, KyoO,
napaulelenumnes, Ipu3ma,
nupamuaa, Qurypa
IMOBEPXHOCTH BpalicHu:d,
IWIMHAP, KOHYyC, IIap,
cdepa, ceueHuss Qurypsl

BpALLCHHUS, IUIOCKOCTb,
Kacarouascs cdepsl,
LWINHApA, KOHYcCa,
IIOIAAb  TOBEPXHOCTH
HUpPaMU/IbI, IPU3MBI,
KOHYyca, HWIAH/pA,
wiomaab cgepbl, o00beM
KyOa, MPSAMOYTOJIbHOTO
napanjenenunena,

MTUPaMUJIbI, MIPU3MBEI,

WIMH]pa, KOHYyca, IIapa;
n3o0paxxaer

MHOTOTPaHHUKHU u
IMMOBEPXHOCTU  BpaAIICHUA,
UX CEUYEHHS OT PYKH, C
IIOMOIIIBIO YCPTECIKHBIX
WHCTPYMEHTOB u
SJICKTPOHHBIX CpEACTB,
pacro3HaeT CUMMETPHIO B

[TpakTuyeckue padoThI
[TpakTaeckue 3anstust No64-72

MHOTOTPaHHUKH; MIPOCTPAHCTBE;
OK 01, OK 03 pacrio3HaeT NpaBUIIbHBIC
MHOTOTPaHHUKH;
YMETh ONepPUPOBATH omepupyer  moHstusmu: | [IpakTuueckue paboTh
MHOHATHUSIMHU: IBIDKEHUE B IBIDKEHNE B | [Ipaktrueckue 3ansatus Ne5, 67, 70 —

IPOCTPaHCTBE, MOJA0OHbIE
burypsl B IpOCTPaHCTBE;
UCIIOJIb30BaTh OTHOLIEHHE
TJTOMIAEH TOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (QUTYp
IIPY PELICHNN 3a7ay;

OK 01, OK 07

MIPOCTPAHCTBE, MOJ00HBIE
¢burypsl B IpPOCTPAHCTBE;
UCIIONIB3YET  OTHOIIEHHE
IJIoNIaZe MOBEPXHOCTEN
1 00beMOB IOJOOHBIX
buryp TOpu  peHICHUH
3a/1ad;

73
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YMETh BBIYHUCIIATH
TEOMETPHYECKUE BETHUHNHBI
(nmuHa, yroi, IIomaIb,
00BEM, IIIOIIAIb
MOBEPXHOCTH ), HUCITOJIBb3Ys
U3y4eHHBIE (POPMYIIBI U
METO/IBI;

OK 01, OK 07

BBEIYHCIISIET
FCOMETPHUYUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI,
IUIOIIAb, 00BeM,
IUIOIIA[Ab  ITOBEPXHOCTH),
I/ICHOHB3y5I I/ISy‘-IeHHBIe
(bOpMYIIBI B METOIBI;

[TpakTrueckue paboThl
[Tpaktuyeckue 3ausaTust Ne3, 61
Kontponbnas pabora Nel

YMETb ONEPUPOBATH
MOHSTUSIMU: IPSIMOYTOJIbHAS
CUCTEeMa KOOpJUHAT,
KOOPJMHATHI TOUKH, BEKTOD,
KOOpJMHATHI BEKTOPA,
CKaJISIpHOE IPOU3BEICHUE,
YroJI MeXAY BEKTOPaMU,
CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOpa Ha
YHCJI0; HAXOAUTD C TIOMOIIIbIO
M3YYEHHBIX (popMyI
KOOPJMHAThI CEPEIUHBI
OTpe3Ka, PACCTOSTHUE MEXKITY
JIBYMSI TOUKaMU;

OK 01, OK 03, OK 06

omnepupyeT  HOHSTHUSIMHU:
IPSIMOYTOJIbHAs ~ CHUCTEMa
KOOpJMHAT, KOOPAWHATHI
TOYKH, BEKTOD,
KOOPJIUHATHI BEKTODA,
CKaJISIPHOE TPOM3BEJICHUE,
yroJl MEXAy BEKTOpamu,

cymMma BEKTOPOB,
NPOM3BEICHUE BEKTOpa Ha
YHCIIO; HaXOJUT c
TIOMOIIIBIO U3yUYCHHBIX
bopmyn KOOPIMHATHI
CepEIMHBI OTpe3Ka,

pPacCTOsIHUE MEXKIY ABYMS
TOYKaMU;

[TpakTrdeckue padbOTHI
[TpakTuaeckue 3anstust No2, 3, 62,
63

Konrponbnas padora Nel

yYMETh BBIOMPATh
MOAXOASAIINN U3yYEeHHbBIN
METOJI JJIsl PEeLeHUs 3a]auu,
pacrio3HaBaThb
MaTemMaTuueckue (hakTbl U
MaTeMaTHYECKUE MOJIETH B
MPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE;
YMETb IPUBOJAUTH TPUMEPHI
MaTEMAaTUYECKUX OTKPBITUN
POCCUICKON U MUPOBOU
MaTEMaTUYECKON HAYKH;
OK 01, OK 06

BBHIOMpPAET  MOAXOISIIHNI
WU3YYEHHBI MeEToH Ui
pelieHus 3aja4H,
pacrno3Haer
MaTemMaTuyeckue (QaxkThl U
MaTEMaTUYECKUE MOJENH
B MPUPOIHBIX u
OOIIECTBEHHBIX SIBJICHUSX,
B MCKYCCTBE; NPUBOIUT
IIPUMEPBI
MaTeMaTHYeCKHUX
OTKPBITUM POCCUUCKOU U
MHUPOBOMU
MaTEMaTUYECKON HAYKH;

[TpakTuyeckue paboThI
[Tpaxtrueckue 3ansatust No7, 21

YMETh OIEPUPOBAThH
HOHATHUSMMU: ONpE/IeTIeHNuE,
aKCHMoMa, Teopema,
CIIJICTBHE, CBOMCTBO,
NPU3HAK, J0Ka3aTeIbCTBO,
PaBHOCHJIbHBIE
(bopMyITUPOBKH; YMEHHUE
dbopmynupoBaTh 0OpaTHOE U
MIPOTHBOTIOJIOKHOE
YTBEp)KJIEHHE, IPUBOIUTD
PUMEPHI U KOHTPIPUMEPHI,
UCIOJIb30BaTh METO]T
MaTeMaTHYECKOW WHIYKITUH,
IIPOBOJUTH JJOKa3aTeIbHbIE
paccyKIeHUs IPU PELICHUN
3aja4, OICHUBATh

OTNIEpUPYET  TIOHSATUSIMH:
ONIpPENEIIEHUE,  aKCUOMa,

Teopema, CIIE/ICTBHE,
CBONCTBO, IIPU3HAK,
JI0Ka3aTeIbCTBO,
PaBHOCHJIbHBIE
(bopMyITHUPOBKH;
bopmynupyer oOpaTHOE U
MPOTHBOTIOJIOKHOE
YTIBEpP)KJIEHHE, TMPUBOJIUT
IPUMEPHI u
KOHTPIPUMEDHI,
UCTIONB3yeT METOJ
MaTeMaTHYeCKOM
UHAYKIHH; IIPOBOJUT
JIOKa3aTebHbIe

[IpakTrueckue paboOThI
[TpakTueckoe 3ausTue No59
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JIOTHYECKYIO MTPaBUIIbLHOCTh paccyX1eHus npu

paccyXICHHUIA; pelieHun 3ajad,
OK 01 OIICHUBAET  JIOTHYECKYIO
MIPABUIILHOCTH
pacCyXJIEHUI;
YMETh ONIEPUPOBATH omepupyer  moHstHsIMmH: | [IpakTrueckue paboThI
MOHSTUSIMHA: MHOXECTBO, MHO>KECTBO, [TpakTueckoe 3austue Ne34
MOJIMHOKECTBO, ONIEpaIllin MOJIMHOKECTBO, OIEpaIiH
HaJ MHOXECTBAMU; YMETh HaJ MHO>KECTBaMU;
UCTIOJIb30BaTh TEOPETHKO- UCTIONB3YeT  TEOPETHUKO-
MHO>KECTBEHHBIH armapar MHO>KECTBEHHBII armapar
JUTSL ONTUCAHMS PEaTbHBIX JUTSL OTIMCAHUS PeaTbHBIX

IIpoLeCCoOB U SIBJICHUI B IIpu IIponecccoB u SIBJICHUH U
pemiCHuun 3a1a4, B TOM YHCJIC npu pemieHuu 3aaa4y, B

U3 APYruX y4eOHBIX TOM 4HCJIE W3 JPYrux

MIPEIMETOB; Y4eOHBIX TIPEIMETOB;

OK 01

YMETh ONIEPUPOBATH omepupyer  moHsTHsIMH: | [IpakTHueckue paboThI
MOHATUSAMH: Tpad), CBA3HBIN rpad, cBsa3HbIE  rpad, | [IpakTuueckue 3ansatus Ne35, 36

rpad, nepeBo, nuKIL, Tpad HA | IepeBo, IUKI, Tpad Ha
IUIOCKOCTH; YMCHHE 33/1aBaTh | IDIOCKOCTH;  3a/JaeT |

Y ONUCHIBATH Ipadbl OIMCHIBAET rpagbl

pasIMYHBIMU CII0OCO0aMU; pasIMYHBIMKM  crioco0amu;

MCII0JIb30BaTh Ipadbl Ipu UCHONB3YyeT Tpadbl HpU

pEILIECHNN 3a]a4; pEILIECHNN 3a/a4;

OKO01,1IK 1.1

YMETb CBOOOTHO cBOOOJIHO onepupyet | [IpakTruueckue paboTb
OIepUPOBATH MOHITUSIMHU: NOHATUSAMH:  coderaHue, | [Ipakrudeckue 3ausTust Ne37, 38
COueTaHue, NEPECTaHOBKA, [IEPECTAaHOBKA, YHCIIO

YHCJI0 COUYETAaHUM, YUCIIO COUYCTaHHUH, YHCIIO

NEPEeCTaHOBOK; OMHOM [IEPECTAHOBOK; OUHOM

Herorona; ymers npumensats | HproTona; [IPUMEHSET

KOM6I/IHaT0pHLIeI(1)aKTH " KOMOUHATOpHbIE (PAKTHI U

paccy X aeHUsl ISl pelIeHUs paccyX1eHus JUIs

3az1ay; peleHus 3a1ay;

OKO01,1IK 1.1

YMETb ONIEPUPOBATH onepupyer  moHsATHsAMHU: | [IpakTuyeckue paboThl
MOHATUSAMHU: HATYPAJIbHOE HaTypajbHOE grcno, | [Ipaktudeckne 3ansatust Nel, 9
YHCII0, LE0E€ YUCII0, OCTATOK | LIEJ0€ YHUCIIO, OCTATOK IO

10 MOAYJIIO, pallMOHAJIbHOE MOJYJII0,  palMOHAJIbHOE

YKCII0, UPPALMOHAIIBHOE 4HCII0, HPPaLUOHAIBHOE

YHCII0, MHOXKECTBA YHCIIO, MHO’KECTBa

HaTypaJIbHBIX, LENbIX, HaTypaJIbHBIX, LENbIX,

paloHalbHbIX, paloHaIbHbIX,

JENCTBUTENBHBIX YHCET; JNENCTBUTENIBHBIX  YHCET;

YMEHHE UCII0JIb30BaTh HCIIOJIb3YET MIPU3HAKU

IIPU3HAKU AEITUMOCTH, JEIUMOCTH, HAaWUMEHBIIUI

HaUMEHBIIHUH OOLINiA oomui NETATEITH u

JEJINTENb U HaUMEHbLIEE HauMEHbIIIEe oO1ee

oO1iee KpaTHOE, aIrOPUTM KpaTHoOE, ITOPUTM

EBknua npu penieHuu EBknuaa mnpu penieHuH

3aJa4; 3HAKOMCTBO C 3ajad4; 3HAKOM c

Pa3JIMYHbIMU MMO3UITUOHHBIMHA | PA3JIMYHBIMHA




CHCTEMaMHU CUYHCJICHH, MO3UIIHOHHBIMU
OK 01 CHCTEMaMHU CUHCIICHUS;

YMETh CBOOOTHO CBOOOJTHO onepupyet | [IpakTuueckue paboTsl
ONEPUPOBATH MOHATUSIMHU: noHsTHsIMH:  cTenieHb ¢ | [Ipaktuyeckue 3ansatus NelO, 12, 16,
CTEIEHb C LETBIM LEJIBIM mokasareiieMm, | 22, 23, 24, 25

MOKa3areneM, KOPeHb KOPCHb HATypaJIbHOUN

HaTypaJbHOM CTEIICHH, CTENECHH, CTENEHb c

CTETICHb C PAIIHOHATBHBIM paroHaIbHBIM

IOKa3aTeJIeM, CTEEHb C MOKAa3aTejieM, CTEIEHb C

JEUCTBUTEIILHBIM JEUCTBUTEIILHBIM

(BEIIECTBEHHBIM) (BEIIECTBEHHBIM)

rokasaresem, Jorapudm
YHCIIa, CHHYC, KOCUHYC H
TaHTE€HC MPOU3BOJIILHOTO

YHUCoa;
OK01,0K04,TIK 1.1

nokasareseM, Jiorapudm
4HClla, CHHYC, KOCHHYC W
TAQHT€HC  MPOU3BOJIBHOTO
qHCIIa;

YMETb ONEPUPOBATH
HOHSITUSIMU: TOXJIECTBO,
TOKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CCTEMa
YpaBHEHUI U HEPABEHCTB,
PaBHOCUIILHOCTh YPaBHEHUH,
HEPABEHCTB U CUCTEM,
paloHaIbHbIE,
UppaLMOHAJIIbHBIE,
MOKa3aTelbHbIe, CTETICHHBIE,
Jorapudmuyueckue,
TPUTOHOMETPUUECKHE
ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI; YMETh peIlaTh
ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C IIOMOILBIO
pa3IMYHBIX TPUEMOB; PEIIaTh
yYpaBHEHMsI, HEPAaBEHCTBA U
CUCTEMBI C TapaMETPOM;
MPUMEHSTh YpaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBI
JUIS peLIeHus
MaTeMaTU4YEeCKUX 3a7a4 U
3a[a4 U3 Pa3TUUHbIX
oOractell HayKH U pealbHOMI
KHU3HH,

OK01,TIK 1.2

ONEpUPYET  IOHATHUIMHU:
TOKJIECTBO,
TOKJIECTBEHHOE
npeoOpa3oBaHue,
YPaBHEHHE, HEPABEHCTBO,
CUCTEMa ypaBHEHUH U
HEPABEHCTB,
PaBHOCUIILHOCTD
YPaBHEHHUI, HEPABEHCTB U
CUCTEM, pAaLMOHAJIbHBIE,
UPpaLMOHAIILHBIE,
MOKa3aTelbHbIE,
CTEIICHHBIE,
norapudmuyeckue,
TPUTOHOMETPUUECKHE
YpaBHEHHUs, HEPaBEHCTBA
U CHCTEMBI;  pemulaer
YpaBHEHHUs, HEPaBEHCTBA
U CHCTEMBI C IIOMOILBIO
pa3IMYHbIX MIPUEMOB;
pemaer YPaBHEHUH,
HEPABEHCTBA U CHUCTEMBI C
[IapaMeTpoM; MpPHUMEHSIET
YpaBHEHHUS, HEPABEHCTBA,
UX CUCTEMBI JUIsl pELICHHUS
MaTeMaTUYeCKUX 3agad H
3aJady = M3 Pa3IUYHBIX
oOnacreit HayKu u
peanbHOU JKHU3HY,

[TpakTuyeckue padOTHI
[TpakTaeckue 3ansaTus Ne5, 6, 7, 11,
13, 14, 15, 18, 19, 20, 29, 30, 31
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yMETh CBOOOTHO
OTIEpPUPOBATH TOHATHIMU:
rpaduk GyHKIUH, oOpaTHas
G yHKIHS, KOMITO3UIIUS
byHKIMHA, TUHEHHAS
byHKIUS, KBaApaTUYHAS
GyHKIHS, CTETICHHAS
(GYHKIHS C IIETBIM
MOKa3aTeseM,
TPUTOHOMETPUYECKHE
byHKIIMHA, 0OpaTHBIE
TPUTOHOMETPUUYECKHE
byHKIIMY, TOKa3aTeabHas 1
Jorapudmuyueckas pyHKIUH;
YMETb CTPOUTH IpaduKu

(G YHKITHH, BRITIOTHSATH
npeoOpa3zoBanus rpaduKOB
(GyHKIMHI; yMETh
UCIIONIb30BaTh TpaduKu
GyHKIMH 15 U3y4YeHUs
MIPOLIECCOB U 3aBUCUMOCTEH
NIPY PEUICHUH 33124 U3
JIPYTUX y4eOHBIX MMPEIMETOB
U U3 peajbHOU KU3HU;
BbIpaxaTb popMyaamMu
3aBHCUMOCTH MEXKIY
BEJIMYMHAMU; YMETh
CBOOOTHO OTIEPUPOBATH
MOHSATHUSIMH: YETHOCTh
(byHKLINY, TEPUOAUYHOCTD
(GyHKINHU, OTPAaHUYEHHOCTD
(GyHKLMU, MOHOTOHHOCTh
(GYHKINH, SKCTPEMYM
byHKLIMHM, HaubobIIee U
HaMMEHBIIIEe 3HAYCHUS
(GYHKLIUU Ha IPOMEKYTKE;
YMEHHUE TPOBOANTH
uccienoBaHue QyHKINH;
YMETh HCIIOJIb30BaTh
CBOWCTBA U rpaduKu
GyHKIMHI 115 pereHust
ypaBHEHMI, HEPABEHCTB U
3aj1a4 C mapaMeTpamu;
n300paxarp Ha
KOOPJAMHATHOM IIOCKOCTH
MHOX€ECTBa peIIeHui
yYpaBHEHUM, HEPABEHCTB U UX
CHCTEM;

OK 01, OK 04, TIK 1.1

CBOOOJTHO oTIepUpyeT
HOHATUSAMM: rpaduk
byHKIHH, obOpaTHas
byHKLUS, KOMITO3U LIS
byHKIHH, JTUHEHHas
byHKUus, KBagpaTHYHAS
byHKIHS, CTEeTNeHHas
byHKuus c LEIBIM
nokazareseM,
TPUTOHOMETPHUUYECKHE
byHKIHH, oOpaTHbIE
TPUTOHOMETPHUUYECKHE
GyHKIMU, TOKa3aTeIbHas
u JorapupmMuuecKas
byHKINH, CTPOUT
rpaguKu GbyHKIHH,
BBIMOJIHSCT
npeoOpa3oBaHus
rpadukoB GbyHKIM;
UCIIOJIb3YET rpaduku
GyHKUMA Ui U3yYeHUs
POIIECCOB "
3aBUCUMOCTEH npu

pEeIlIeHnN 3a/1a4 U3 APYTux
y4eOHBIX NPEAMETOB U U3

peanbHOI JKU3HU;
BBIPAXKaeT bopmybl
3aBUCUMOCTH MEXTY
BEJIUYHMHAMH,  CBOOOIHO
ONepUpyeT  MOHATHAMMU:
YETHOCTh byHKIMIH,
HNEPUOJIUYHOCTh (DYHKIIMH,
OTPaHUYEHHOCTH

(GyHKLIUH, MOHOTOHHOCTh
byHKIIH, 3KCTPEMYM

¢bynkuuu, Haubosbliee U
HauMEHbIlIEe  3HAYEHUS
(GYHKLIUU Ha IPOMEXKYTKE;
IIPOBOAMUT HUCCIIEOBaHUE
byHKLINY; HCIIOJIb3YyET
cBoiictBa U Tpaduku
GbyHKUMH  JUIS pelieHus
ypaBHEHUH, HEPABEHCTB U
3aJady ¢ IMapaMeTpaMy;
n3o0paxxaer Ha
KOOPJMHATHON IUIOCKOCTH
MHOKECTBa penieHui
YPaBHEHHUI, HEPABEHCTB U
UX CHUCTEM;

[TpakTrueckue paboThl

[Ipaktuueckue 3ansatus NeS, 6, 8, 12,
17, 18, 19, 20, 21, 26, 27, 47, 48, 49,

50

YMETh CBOOOJTHO
OIEPUPOBATH MOHATHUAMMU:
MOCJICIOBATEIIBHOCTb,
apudmMeTHIecKas

CBOOOJTHO OTIepUpYeT
IIOHATUAMMN.
HOCJICIOBATEIILHOCTD,
apupmMeTuIecKas

[TpakTudeckue paboThI
[IpakTuueckoe 3ansTue Ned4
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HpOTpeccHsi, TeOMEeTpHYecKast
nporpeccusi, 06CKOHEYHO
yOBIBaroImas reoMmeTpuyecKas
Iporpeccus; yMeHUE
3a1aBaTh
II0CJIEJOBATEILHOCTH, B TOM
YHCIIE C TOMOIIBIO
PEKYPPEHTHBIX (HOpMYIT;

OK 01

nporpeccus,
reoMeTprIecKas
nporpeccusi, 606CKOHEUHO
yObIBaromas
reoMeTpuyecKas
nporpeccusi; 3a1aeT
MOCIIe0BATEIbHOCTH, B
TOM YHUCJIE€ C TTIOMOIIBIO

PEKYpPPEHTHBIX popmyi;

YMETh ONIEPUPOBATH
MOHSTHUSIMU: HETIPEPHIBHOCTD
(byHKINU, aCHMOTOTHI
rpaduka QyHKIUHU, IEpBas 1
BTOpasi IPOU3BOTHAS
GyHKIINHM, TEOMETPUUECKUN U
(bu3nyeCKuil CMbICI
MPOU3BOJHOM,
nepBooOpasHas,
OTIpe/ieNIeHHBI HHTETPa;
YMETh HaXOJIUTh AaCUMITTOTHI
rpaduka QyHKINH; YMETh
BBIYHCIISTH POU3BOJIHEIC
CYMMBI, IPOU3BEACHHUSI,
YaCTHOTO ¥ KOMITO3HIIUN
GbyHKIMHI, HAXOIUTh
YpaBHEHHUE KacaTeIbHOM K
rpaduxy GyHKIUU; yMETh
UCTIOJIB30BATh TIPOU3BOTHYIO
IUTSI KccrieToBaHus (PyHKITHA,
JUTSL HAX OXKICHHST
HAWTYYIIETO pelieHus B
MIPHUKJIATHBIX, B TOM YHCIIE
COLIMATTbHO-9KOHOMHYECKUX H
buznyeckux 3aaayax, A
OTIpeIeNIeHUs] CKOPOCTH U
YCKOPEHUST; HAaXOIUTh
TUIOHIAIU U 00BEeMBI QUTYD C
MOMOIIBIO0 UHTETPAa;

ONEpUpPYET  TMOHATUAMMU:
HENPEPHIBHOCTH (YHKIIUH,

ACUMITOTHI rpaduka
byHKIMKM,  TepBas W
BTOpast MIPOU3BO/IHAS
byHKIHH,

r€OMETPUYECKU I U
buznueckuit CMBICT
MPOU3BOAHOM,
nepBooOpa3Has,
OIPEJIEIICHHbIN MHTETpal;
YMETh HAXOJUT
ACUMIITOTBI rpaduka
byHKIUY; BBIUUCIISIET
IIPOU3BO/IHBIC CYMMBHI,
MIPOU3BEICHUS, YaCTHOTO
U KOMIO3UIIMU (PYHKITUH,
HAXOJUT ypaBHEHUE
KacaTelbHOM K rpaduxy
byHKIUY; UCTIONb3YeT
MIPOM3BOTHYIO JUTS
uccienoBanust  QyHKIIHH,
TUIst HaXO0XKJICHHS

HaWJIydqmiero pceuieHusd B
MPUKJIAAHBIX, B TOM YHUCJIC
COMaJIbHO-

O9KOHOMHUYCCKHUX n
q)HSH‘leCKI/IX 3aJgadax, O
OMpCACIICHHUA CKOPOCTH U

[TpakTuyeckue paboThI

[Tpaktnueckue 3ansTust Ned4 — 46,

50-58

MPUBOIUTH TPUMEPHI YCKOPEHUS; HaXOIUT
MaTeMaTHYSCKOTO miomagd W O0BEeMBI
MOJICTTMPOBAHUS C MIOMOIIBI | uryp c TTOMOIITLIO
nuddepeHImaTbHBIX MHTETrpana; MIPUBOJIAT
YpaBHEHHIA; MIPUMEPBI
OKO01,IIK 1.1, IIK 1.2 MaTeMaTHYeCKOTO
MOJCITUPOBAHUS c
TTOMOIIBIO
nuddepeHImaTbHBIX
YpaBHEHUH;
YMETh ONEPUPOBATH omepupyer  moHstusMmu: | [IpakTuueckue paboTh
MMOHATHAMHU: KOMILUIEKCHOE KOMILIEKCHOE qucio, | [Ipakrnaeckue 3ausatus Ne32, 33
YHCII0, COTPSHKEHHBIC COTIPSIKCHHBIE
KOMILJIEKCHBIC YUCIIa, MOJYJIb | KOMILJIEKCHBIC qucoa,
U QpTyMEHT KOMIUIEKCHOTO MOJIYJIb W apTryMEHT
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gucia, popma 3anucu KOMIUIEKCHOTO qHCIa,
KOMIUIEKCHBIX YHCEIl dopma 3ammcu
(reomeTpuyeckas, KOMITJIEKCHBIX qrcen
TPUTOHOMETPHYECKAs 1 (reomeTrpuveckasi,
anreOpanyeckas); yMeTh TPUTOHOMETpHUYECKass |
POU3BOIUTH anreOpanyeckas);
apu(pMeTHIECKHe ACHCTBUSA C | IPOU3BOAUT
KOMIUICKCHBIMH YK CIIAMHU; apu(pMETUICCKUEC
HPUBOJUTH TIPHMEPBI JeUCTBHSA c
UCIIOJIb30BAHUSI KOMIUICKCHBIMHU YHCIIAMH;
KOMIUIEKCHBIX YHCEIT; HPUBOJIUT HpUMEPHI
OK 01 UCIIOJIb30BaHUS
KOMIIJIEKCHBIX YHCEII;
YMETh CBOOOTHO CBOOOJTHO onepupyet | [IpakTrueckue padboThI
OIIEPUPOBATH TOHITUSIMH: HOHATHSAMHU: cpennee | [Ipaktuueckue 3ansTus Ned2, 43
cpennee apudmeTndeckoe, apupMeTuIecKoe,
MeuaHa, HauOoJbIee U MeIuaHa, HauOonbliee U
HaMMEHbIIICE 3HAUCHUS, HaWMEHbIIEe  3HAYCHWUS,
pa3mMax, Aucrepcus, pa3max, JHCIepCHs,

CTaH/IAPTHOE OTKJIOHCHHE IS
OIMCAHM YHCJIOBBIX TaHHBIX;
YMETh UCCIIEIOBATh
CTaTUCTUYECKUE TaHHBIE, B
TOM YHUCJIC C HpI/IMeHeHI/ICM
rpauIeCKUX METOJ/IOB U
AJICKTPOHHBIX CPE/ICTB;
rpaduYecKu UCCaea0BaTh
COBMECTHEIE HAOJIIOJICHUS C
MOMOIIIBIO AHAarpamMm
pacceuBaHus U JIMHEMHOMN

CTAaHJApPTHOC OTKJIOHCHUC
I OIIMCaHHSA YHCIIOBBIX

JTAHHBIX; UCCIIeTyeT
CTaTUCTHYECKUE JaHHBIC,
B TOM qucie c
PUMEHEHUEM

rpaUYecKuX METOJIOB H
DJIEKTPOHHBIX  CPEJICTB;
rpauyecKkd  HUCCIEeayeT

COBMCCTHBIC Ha6J'IIOI[eHI/I$[
C I[oOMOmbIO AOUWarpaMm

perpeccuu; paccerBaHUs U JIMHEWHOU

OKO01,1IK 1.1 perpeccuy;

YMETb HaxOJIUTh BEPOSATHOCTU | HAXOIUT BepossTHOCTH | [IpakTuyeckue paboThl
COOBITHUH C UCTIOJB30BAaHUEM | COOBITHI c | IIpaxtiaeckue 3anstus Ne39 — 43
rpau4ecKux METOJIOB; HCII0JIb30BaHNEM

IPUMEHSTD JUISl peIlIeHUs rpaguueckux - MeETOJIOB;

3a1a4 (OpMYJIbl CIIOKEHHUS U | IPUMEHSIET JUIsl PEeLIeHus

YMHOXEHHS BEPOSTHOCTEH, 3aj1a4 (hopMyIibL

bopMyIy MONHOM CIIOXKEHMSI U YMHOXKECHHUS

BEPOATHOCTH, (hopmyIty BEPOATHOCTEH, Qopmyy

BepHynnu, kKoMOMHATOpHbBIE | TOJHOM BEPOATHOCTH,

bakThl 1 GopMyIbI; bopmyny beprymn,

OLICHUBATh BEPOSITHOCTH KOMOUHATOpHbIE (PAKTHI U

peasbHbIX COOBITHI; YMETh bopMyibI; OLICHUBAET

OIIEpUPOBATH MOHITHSIMHU: BEPOATHOCTH  pEaJIbHBIX

Cily4aliHas BEJINYMHA, COOBITHI; OnepUupyeT

pacnpezneneHue NOHATUSAMM:  Clly4aifHas

BEPOSATHOCTEH, BEJIMYMHA, paclpesiesieHue

MaTEMaTUYECKOE OXKUJAHUE, | BEPOSITHOCTEM,

JUCTIepCHUs U CTaHJIapTHOE MaTeMaTH4eCcKoe

OTKJIOHCHHE CIIy4aliHOU
BEJIMYMHBI, (PyHKIMH
pacupeneneHus U MIOTHOCTH

OKMJIaHWE, NIUCIEPCUS U
CTaHJApPTHOE OTKJIOHEHHE
CIIy4anHON BEJIMYMHBIL,
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pPaBHOMEPHOTO,
MOKa3aTeIbHOTO U
HOPMAaJIbHOTO
pacrpeeneHuil; yMETh
HCIIOJIb30BaTh CBOICTBA
M3YUYECHHBIX paclpeeICHUN
JUISI pEeIlIeHus 3a/1a4;
3HAKOMCTBO C TTOHSTHUSIMU:
3aKOH OOJIBIIMX YHCET,
METO/1bl BHIOOPOUHBIX
HCCJICJIOBAHUI; YMETh
MPUBOAUTH PUMEPHI

GyHKIMH  pacrpenaesieHus

u IIJIOTHOCTHU
PaBHOMEPHOTO,
II0Ka3aTEIbHOTO u
HOPMAaJIbHOTO
pacrpeIeneHuid;
UCIIOJIb3YET CBOMCTBa
HA3YYEHHBIX
pacipeneneHui JUTSt
peleHust 3a/1ay;

3HAKOMCTBO C IOHSATHSIMH:
3aKOH OOJIBIIINX YHCEIl,

MIPOSIBJICHUS 3aKOHA OOJIBIINX | METOJIbI BBIOOPOYHBIX
YHCeN B IPUPOTHBIX U WCCIICTIOBAHH;, TPUBOIUT
OOIIIECTBEHHBIX SIBICHUSX MIPUMEPHI MIPOSIBIICHUS
OKO01,IIK1.1 3aKOHA OOJIBIIMX YKCEN B
MIPUPOTHBIX u
OOIIECTBEHHBIX SBJIICHUSIX;
YMETb CBOOOJTHO cBOOOHO onepupyet | [Ipakruueckue paboThl
OTIEPUPOBATH TTOHSTHSIMH: MTOHSITUSIMH: touka, | [Ipaktudeckue 3ansaTust No59 — 61,
TOYKA, IpsiMast, TNIOCKOCTh, npsiMasi, IJIOCKOCTh, | 64 — 65, 70 — 72
MPOCTPAHCTBO, OTPE30K, Ty4, | MPOCTPAHCTBO,  OTPE3OK,
IUIOCKUIA YTOJl, ABYT'PAHHBII yd, IUIOCKUA  yToJI,
yTOJ1, TPEXTPaHHbBIN yroJl, JIBYI'PaHHBIN yroi,
MepeCeKaroIInecs, TpEXTPaHHbII yroJi,
napajuieNbHbIC U MepeceKaroIImnecs,
CKPEITUBAOIINECS MPSIMbIC, napajuieibHbIC u
MapauIeIbHOCTh U CKPEIIUBAIOIIIHAECS

NEPIEHIUKYIIPHOCTD
MPSAMBIX U IIJIOCKOCTEH, Yrol
MEXy NPSMBIMH, YTOJI
MEXAy MpsMOHN U
IUIOCKOCTBIO, YIOJ MEXKIY
IJIOCKOCTSIMU; YMETh
WCIIOJIb30BAaTh IIPU PELLICHUU
3a/1a4 U3y4eHHbIE (QaKThI U
TEOpPEMBI IIJITAHUMETPUH;
YMETb OLIEHUBATh pa3Mephl
00BEKTOB B OKpYXKaroIIeM
MUDE; YMETh ONEPUPOBAThH
MOHSTUSMH: MHOTOI'PaHHUK,
CeueHre MHOTOTpaHHHKa,
IIPABWJIBHBIM MHOTOI'PaHHUK,
npu3Ma, mupamua, Gurypa u
MOBEPXHOCTh BpallleHus,
IWIMHP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH,
CEYEHNUs KOHYyCa U LWINHIPA,
napajelbHble OCU WU
OCHOBaHUIO, CEYECHHUE 11apa,
IUIOCKOCTh, KacaroIasicsl
cdepsl, HUINHAPA, KOHYCa,
YMETb CTPOUTh CEUCHHE

IpsiMbIE, MApaIeIbHOCTD
U TEepHeHIUKYISPHOCTb
OpSIMBIX M IIJIOCKOCTEH,
yroJl MeXAy MNpsSMbIMU,
yroJl MEXIy MpsAMOM U
IUIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH; MCIOJb3YET
IpyU  pemieHud  3ajad
u3ydyeHHble  (QaKkThl U
TEOpEeMbl  IUIAHUMETPUH;

OLIEHUBAET pasmepsl
00BEKTOB B OKpPY)KArOIIEeM
MUDE; ornepupyer
TIOHSATHSIMH:
MHOTOTPAaHHHUK, CEYCHHE
MHOTOI'paHHHKA,
IIPaBUJIbHBII

MHOTOTPaHHMK, TpHU3Ma,
nupamuaa, ¢urypa
MOBEPXHOCTh  BpalllCHHS,
WIMHAP, KOHYC, Imap,
cepa, pa3BepTka
MOBEPXHOCTH,  CCUYCHHS
KOHyca W  IIWJIMHJpA,
napajulelbHble  OCH  WIIH
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MHOTOT'PaHHHUKA, U300pakaTh
MHOTOTPaHHUKH, QUTYPHI U
MOBEPXHOCTHU BpaIllEHUs, UX
CEUEeHMsI, B TOM YHCIIE C
MOMOIIBIO AJIEKTPOHHBIX
CpPEZCTB; YMETh IPUMEHSITh
CBOIICTBa r€OMETPUUECKHUX
buryp, caMocTosITeIbHO
dbopmMyIupoBaTh
OTIpeIeNIeHUs] H3y4aeMbIX
¢buryp, BbIABUTaTh THIIOTE3bI
0 CBOMCTBAX M IPU3HAKAX

OCHOBAHHIO, CeueHHe
mrapa, TUIOCKOCTb,
Kacaromiascs cthepsl,
WIMHApA, KOHYCa; YMETb
CTPOHTH CeUeHHe
MHOTOT'paHHHKA,
n300pakaer
MHOTOTPAaHHHUKH, (UTYPBI
u MOBEPXHOCTHU

BpAILICHUS, UX CCUYCHHS, B
TOM 4YHCJIE C IIOMOIIBIO
AIEKTPOHHBIX CPENCTB;

reOMEeTPUUYECKUX PUryp, MPUMEHSET CBOIiCTBa
000CHOBBIBaTh WJIH reoMeTpuuecKkux  Quryp,
OIpOBEPraTh UX; yMETh CaMOCTOSITENILHO
IPOBOJUTH Kiaccu(pukanuio | popMmynupyer
buryp mno pazTuIHBIM OTpeeNieHUus] HU3Yy4aeMbIX
NPU3HAKAM, BBITOTHSATH duryp, BBIJIBUTACT
HEOOXO0IUMbIE TUIOTE3bl O CBOWCTBaxX H
JIOTIOJTHUTEIIbHBIE pU3HAKAX
MOCTPOCHUS, reoMeTpUYecKux  (uryp,
OKO01,1IK 1.1, 11K 1.2 000CHOBBIBAET 585071
OTPOBEPraeT ux;
IPOBOJIUT
Kinaccupukanuo  Guryp
o pa3IMYHBIM
NpU3HAKAM,  BBIOJHSET
HE00X0IMMbIe
JIOTIOJTHUTEIIHHBIE
HOCTPOCHHS;
YMETb CBOOOTHO CBOOOJTHO onepupyet | [IpakTrueckue padboTb
OTIEpPUPOBATH MOHSATHUSIMHU: IMOHSITUSMU: mwiomanpb | [Ipaktudeckue 3anarus Ne66, 67, 70,
wiomaab Gurypsl, 0osem ¢burypel, oobseM ¢urypsl, | 71, 72
¢burypsl, BeJIMUMHA YA, BEJIMYMHA yria,

pacCTodHUEC OT TOYKH A0
IJIOCKOCTH, PACCTOAHUC

pacCTodHHUE OT TOYKH OO
IIJIOCKOCTH, PacCToAHNC

MEXy TPSMBIMH, MEXTY IPSIMBIMU,
pacCTOSIHAE MEXTY paccTosiHue MEXTY

TUIOCKOCTSIMU, TUIOMIA b IUIOCKOCTSIMHU,  TIJIOLIA/Ib

cthepsl, MI0MmaIh chepsl, 101 b

MOBEPXHOCTH MTHUPAMUJIBI, MOBEPXHOCTH TMHUPAMHUJIBI,

MPU3MBI, KOHYCA, [IWIMHIPA, | IPU3MBI, KOHYCa,

o0BeM Kyba, HWIMHIpa, O00BeM KyoOa,

MPSIMOYTOJIBHOTO MPSIMOYTOJIBHOTO

napajuiesienunenaa, napajuiesienunenaa,

MUPAMHUIBL, TPU3MBI, MUPAMHU/IBI, TIPU3MBI,

[IWIHH]IPA, KOHYCAa, 1I1apa; IWIMHIpa, KOHYca, Iapa;

YMETh HaXOJIUTh OTHOIIIEHUE | HAXOJIUT OTHOIIICHUE

00BEMOB NMOAOOHBIX PUTYP; 00BbeMOB M01I00HBIX

OK 01 buryp;

YMETh CBOOOJTHO CcBOOOHO omepupyet | [IpakTuueckue paboTh

ONEpPUPOBATH MOHITUIMM:
JIBU)KEHUE, MMAPAIIIETbHBIN

NOHATHAMM:  JIBHYKEHHUE,
IapaJUICIbHbIM  IEPEHOC,

[Tpaktrueckue 3ansatus Ne64, 65, 68,

69, 73
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MEPEHOC, CHMMETpPHUSI Ha
TUTIOCKOCTH | B IPOCTPAHCTBE,
MOBOPOT, IPeoOpazoBaHue
no00us, mot00HbIe (GUTYPHI;
YMETh pacno3HaBaTh paBHbIE
U 110/100HBIe (PUTYPBI, B TOM
YHclie B IPUPOJIe, UICKYCCTBE,
ApPXUTEKTYypE; yMETh
UCIOJIb30BaTh
TEOMETPHYECKHUE OTHOIICHUS,
HAXOJHUTh T€OMETPHUYECKHE
BEJIMYUHBI (JJTMHA, YTOJ,
IJI0IIA b, O0BEM) TIPH
pEIIeHUH 3aa9 U3 IPYTHX
yueOHBIX IPEIMETOB U U3
pEATbHOM )KU3HU;

OK 01, 0K 02, TIK 1.1, TIK
1.2

CUMMCTpPHUS Ha IINIOCKOCTH

u B MIPOCTPAHCTBE,
MIOBOPOT, TMpeoOpa3oBaHHe
o00usl, 10J00HBIE
burypsr; pacro3Haer
paBHBIE W  TOJOOHBIE

burypsl, B TOM YHUCIIE B
IIpUpOJE, HCKYCCTBE,
apXUTEKType; HCIOIb3YET
rEOMETPUUECKUE
OTHOUICHHS,
rEOMETPUUECKUE
BEJIMYMHBI (IUIMHA, YTOJ,
wiomanb, o00beM) mpH
pellIeHnH 3a/1a4 U3 APYTrux
y4eOHBIX MPEAMETOB U U3
peaabHON JKU3HU,

HaxoJguT

YMETb CBOOOJTHO
OTIEPUPOBATH MTOHATUSIMHU:
IPsIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP,
KOOpJMHATHI TOUKH,
KOOPJMHATHI BEKTOpA, CymMMa
BEKTOPOB, IPOU3BE/ICHUE
BEKTOpa Ha YHCIIO,
pa3JoXKeHHe BEKTopa 1o
0a3ucy, CKaJIsipHOe
MIPOU3BEJICHUE, BEKTOPHOE
MIPOU3BENICHUE, YTOJI MEXKTY
BEKTOPAMHU; YMETh
HCIIOJIB30BaTh BEKTOPHBIN U
KOOPJMHATHBIN METOM JIsI
pelIeHus: TEOMETPUUECKHIX
3a/1a4 U 3a/1a4 Ipyrux

CBOOOIHO orepupyer
IIOHATUAMU:

NpsSIMOYTOJIbHAS  CHCTEMa
KOOpJAUHAT, BCKTOp,
KOODP/MHATHI TOYKH,
KOOpAWHATLL BCKTOpa,
cymma BEKTOPOB,
NPOM3BECHUE BEKTOpa Ha
YHCIIO, pasnoxeHue
BeKTOpa  mo  0Oasucy,

CKAJIIPHOE IIPOU3BEICHUE,
BEKTOPHOE IIPOM3BEIECHUE,
Yroa MeXAy BEKTOpaMu;
HCIIOJIB3YET BEKTOPHBIA M
KOOPJMHATHBIA METOX UL
pELIeHUs] TEOMETPUUYECKHUX
3a1a4 M 3ama4  IpYyrux

[TpakTryeckue paboThI
[TpakTaeckue 3austus Ne3, 62, 63

y4eOHBIX IIPEIMETOB; y4eOHBIX IIPEAMETOB;

OIIEpUPOBATH MOHITUSIMHU: ONEepUpyeT  INOHATHUSIMH:

MaTpuna 2 X 2u 3 X 3, Matpuma 2 X 2 u 3 X 3,

OIPEAEIINTENDb MATPULIBL, ONpEACINTEND MaTPHILIBI,

T€OMETPUUYECKHI CMBICT T€OMETPUYECKUI  CMBICIT

OIIpEACIUTENS; OINpEACIUTENS;

OK 01

YMETb MOJEINPOBATH MOJIETTUPYET peanbHble | [IpakTuueckue paboThl
peanbHBIE CUTYalluH Ha SI3bIKE | CHTyanuu  Ha  si3bIke | [Ipaktudeckue 3ansatus Ne7, 43, 50
MaTEMAaTHUKH; COCTaBIISATh MaTEMaTUKH; COCTaBIISIET

BbIpaXXCHHUSI, ypaBHEHUS, BBIpQXEHHS, YpaBHEHMS,

HEPABEHCTBA U UX CUCTEMBI HEPABEHCTBA u nux

0 YCIIOBUIO 33]IauH, CUCTEMBl 1O  YCJIOBHIO

HCCJIE0OBATH TIOCTPOCHHbIE 3aJauH, HCCIIEyET

MO/JIEJIH C UCIOJIb30BAaHUEM [IOCTPOCHHBIE MOJENN C

anmapara anreOpsl, HCII0JIb30BaHNEM

MHTEPIPETUPOBATH amnmapara anre0psl,

IIOJIyYEHHBIH PE3yJIbTaT; UHTEPIPETUPYET
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CTPOUTH MaTeMaTUYEeCKue
MOJIEJIH C TOMOIIBIO
FeOMETPUUYECKUX TOHATUN U
BEJIMYUH, PEIIaTh CBSI3aHHbIE
C HUMH MPAKTUYECKUE
3a/1a4M; COCTaBIISTh
BEPOATHOCTHYIO MOJIETb U
WHTEPIPETUPOBATH
MOJTyYEHHBIH Pe3yJIbTaT;
pelaTh IpUKIaIHbIE 3a/1a4U
CpelacTBaMu
MaTEMaTUYECKOT 0 aHalnu3a, B
TOM YHUCJIE€ COLIMATIBHO-
HKOHOMUYECKOTO U
buznyecKoro xapakrepa;
OKO01,IIK1.1,TIK 1.2

MOJYYECHHBIM  pe3yJbTaT;
CTPOUT MAaTEeMAaTHYECKHUE
MOAEIA €  IOMOIIBIO
F€OMETPUYECKUX TOHATUI
M BEIWYMH,  peuaer
CBSI3aHHBIC c HUMU
MIPaKTUYECKHE 3a/1a4u;
COCTaBJIsIET
BEPOSITHOCTHYIO MOJIENb U
UHTEPIPETUPYET
MOJIyYEHHBI  PE3yJbTarT;
peraer MPUKJIATHBIC
3a/1auu cpencTBamMu
MaTeMaTU4eCKoro
aHajau3a, B TOM 4YHUCIE
COLIMAJIBHO-
SKOHOMHUYECKOI'O u
(DU3UYECKOTO XapaKTepa;

yYMETb BbIOUpATh
MOAXOASIIMN METO JJISA
pelleHus 3a]a4l; IOHUMaHue
3HAYMMOCTH MAaTEMATHKU B
W3Y4YECHHUH IPUPOJHBIX U
OOLIECTBEHHBIX MPOLIECCOB U
SIBJICHUW; YMETh
pacIio3HaBaTh IPOSBICHUE
3aKOHOB MaTEMaTHKU B
HCKYCCTBE, YMETh IPUBOJAUTH
IIPUMEPBI MATEMATUYECKUX
OTKPBITHIA POCCUICKON U
MHUPOBOM MaTeMaTU4eCKOM1
HayKHU.

OK 01

BBIOMpACT  IMOJXOAIIMIMA
METON IJIsg perenus
3a/1a4H; [MOHUMAET
3HAYUMOCTh MATCMATHUKU
B W3YUYCHHH MPHUPOJHBIX H
00IIIECTBEHHBIX

IIPOLIECCOB M SIBJICHMIA,
pacro3HaeT  MPOsBICHHUE
3aKOHOB MAaTEMaTUKH B

HCKYCCTBE, MIPUBOJIUT
IIPUMEPBI
MaTeMaTHYeCKUX

OTKPBITUM POCCUUCKOU U
MHUPOBOMU
MaTEeMaTUYeCKOU HAYKH.

[TpakTuyeckue padoThI
[TpakTuaeckue 3ansTus Ned, 21
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