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1 0ObIAA XAPAKTEPUCTUKA

JUCIHUIIVIMHBI I1/1.01 MATEMATHUKA

PABOYEN ITPOT'PAMMBI

YUYEBHOM

1.1. MecTo JTUCHUIUIMHBI B CTPYKTYpPe OCHOBHOIT 00pa3oBaTe/ibHOI MPOrpaMmbl

VYuebOnas mucnmrmmaa [1/1.01 Maremaruka siBIsieTcsi 00s13aTEIBHON YacThI0 00pa30BaTeIbHON
IporpamMMbl  CpeiHero mpodeccuoHabHOro obpaszoBanusi B cooTBercTBHM ¢ DPI'OC CIIO

npodeccuu:

15.01.33 Toxapp Ha CTaHKax C YUCJIOBBIM IPOTPAMMHBIM YIPABIICHUEM,

YTBEP)KJICHHBIM IIprKa3oM MuHuctepcTBa mpocseienns Poccuiickoit denepamnmu ot 09 nexadpst

2016r.N 1544;

VYueonas qucrummmHa [1/].01 Maremaruka obecneunBaet popMupoBaHre OOIIMX KOMIETEHITUN
o ®I'OC no npodeccun: 15.01.33 Tokapb Ha CTaHKAX C YUCIOBBIM IPOTPAMMHBIM yIIPaBICHUEM

Kon HaumeHnoBaHMe 001X KOMIIETeHIMIA U JINYHOCTHBIX Pe3yJIbTaTOB

OKO1 | Beioupats criocoObl pemieHus 3a1a4 mpoheCCHOHATBHON 1A TEIIbHOCTH
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 03 | [TmaHupoBaTh M peain30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATENILCKYIO JeSTEIbHOCTh B IPO(ecCHOHABHON cdepe,
UCIOJIb30BaTh 3HAHUS 110 (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX
CUTYaLUsAX;

OK 04 | DddexTuBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJIJICKTUBE U KOMAH/IE;

1.2 lesab u nJaHupyeMble pe3y/ibTaThbl 0CBOCHUS JMCHUIIIMHbI

B pamkax mporpammsl ydeOHoi nuctmmiausbsl I1J[.01 Marematuka Ha yriyOJaeHHOM
ypoBHE B cooTBeTcTBUU ¢ TpeboBanusimu GI'OC cpennero obmero oopa3oBaHus y 00 yq4aronuxcst
(bopMUpPYIOTCS CIIEYIOIINE TPEAMETHBIE PE3YIbTaThl 00yUYEHHUS:

Kon IIpeaMeTHbIE pe3yJbTaThI

OK YmMmennn 3Hanus

OK 01 V1 Bmamenue MeTOJaMU —JOKAa3aTelbCTB, | 31 3HAHNE METOJIOB

OK 03 AIropuT™MaMu  pCHICHUA  3aJad, YMCHHUC | [OKA3aTEJIbCTB, aJIrOPUTMOB

OK 04 (hopmynmpoBaTh ONpeneseHus, AKCHOMbBl H | pemreHus 3amau; SHAHHE
TCOPEMBI,  NPUMEHATE  UX,  HPOBOMUTDL | grpeneneHUi, akCHOM M TEOPEM.
JI0Ka3aTeJIbHbIE PACCYIK/ICHUS B XOJI€ PEIIEHUS | 3)  spapme HOHSTHS: CTENEHb
3afad, qycIIa, TorapiupM dUCIa;
V2 yMeHune onepupoBaTh MOHIATUSMH: CTENECHb | 33 3HaHHE [IOHSATHA:
qucia, norapmbM 4quciia, YMCHHMC BBIIIOJHATE | pallMOHAJIbHBIC,
BBIUNCIICHHE 3HAuYeHUH M MpeoOpa3oBaHMs | HppaIlHOHAIbHBIE,
BBIpQXXEHHUH CO CTEMeHsSMU W Jorapudmamu, | MokasaTelbHBIC, CTETICHHbIE,
npeoOpazoBaHus JIPOOHO-pAIMOHATBHBIX | JOrapu(MHUYECKHE,
BLIpa)KeHPIfI; TPUTOHOMECTPHUYCCKUEC YPaBHCHUA

1 HCPABCHCTBA, UX CUCTCMBI;




Y3  yMmeHue  oOmepupoBaTb  MOHATUSMHU:
panroHaIbHbIE, UppalnrvoHaIbHbIE,
HIOKa3aTeNbHbIEe, CTEIICHHBIC,
aorapupMuUEcKue, TPUTOHOMETPUYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

Y4  ymenue  omnepupoBaTh  MOHITUSMHU:
byHKuus, HepepbIBHAS byHKIHA,

MIPOU3BO/IHAS, TIepBOOOpa3Hasi, ONpeaeIeHHbIN
UHTETpaJl; YMEHHE HaXOJIUTh MPOU3BOJIHBIC

3JIEMEHTApHBIX byHKIHH, UCIIOJIb3YS
CIPAaBOYHBIE MAaTEpUajbl; HCCIENOBAaTh B
MPOCTEUIINX CiIyvasx byHKIIUN Ha
MOHOTOHHOCTb, HaxXOJIUTh HaUOOJBIINE U

HalMEHbIIME 3HaueHHs (QYHKUUH; CTPOHUTH
rpaduKd MHOTOWICHOB C HCIOJIb30BAHUEM
amnmapara MaTEMAaTHYECKOT O aHaJIn3a,
IIPUMEHATH IPOU3BOJHYIO TP PEILIECHUN 3a7a4
Ha JBUKCHMUE; perarh IIPAKTHKO-
OpPUEHTHPOBAHHBIE 3a/1aud Ha HAHOOJbIINE H
HaVMEHBIIIME 3HAYCHUS, HA HAXOXKICHUE ITyTH,
CKOPOCTH U YCKOPEHHUS;

Y5  ymeHue  onepupoBarb  IOHATUSIMH:
pauMoHaimbHass  (QYHKLUHMSA,  IOKa3aTeJbHas
byHKIHS, cTereHHas byHKIHS,
JorapupmMuIecKas byHKIHA,
TPUTOHOMETpUUYECKHE (QYHKIUH, OOpaTHbIE
(GyHKIIMM;  yMEHUE  CTPOMTH  TIpauKu

U3y4eHHbIX (YHKIUH, UCTONb30BaTh Irpaduku
IIPY U3y4EHUH ITPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHNH 33/1a4 U3 APYTUX YU4EOHBIX IPEIMETOB
M 337ad M3 peajbHOW >KU3HHU; BBIPAXKaThb
(bopMynaMu 3aBUCUMOCTH MEX/1y BeIMYMHAMU;

VY6 ymeHue penatb TEKCTOBBIE 331a4U Pa3HBIX
TUINOB (B TOM YHUCJI€ Ha MPOLEHTHI, JOJIU M
yacTH, Ha JIBW)KEHHUe, paboTy, CTOMMOCTb
TOBapoOB U yCIYT, HAJIOTH, 3aJ]a4i U3 00JIaCTH
YOPAaBJICHUS  JUYHBIMM W CEMEUHBIMH
¢buHaHCaMM); COCTAaBJISAITh BBIPa)KECHMS,
YpAaBHEHUs, HEPABEHCTBA W MX CHUCTEMBI IO
YCIIOBHIO 3a/a4d, HCCIEIOBAaTh ITOJYYEHHOE
pellleHne ¥ OLIEHHWBATh MPaBAONOI00HOCTD
pE3ybTaTOB;

V7 ymeHue ornepupoBaTh NOHATHUSAMU: CPEAHEE
apupMeTHueckoe, MeauaHa, HauOoJbllee U
HauMEHbBIIIEE 3HAYEHUs, pa3Max, JHUCIIEPCHs,
CTaHJAPTHOE OTKJIIOHEHUE YHCIOBOro Habopa;
YMEHHE  M3BJIEKaTh, HUHTEPIPETUPOBATH
UH(OPMAIIMIO, TPEACTABICHHYI0 B TaOJIMIAX,

34 3HaHWE TOHATHS: (QYHKITUA,
HeIpepbIBHAS byHKIHS,
IPOU3BOJHAS,  MEpBOOOpasHasd,
oTpeieNIeHHbI HHTETpall;

35  mnouArus:
byHKIHS,
byHKIMS, CcTeneHHas (QyHKIus,
norapupmMuIecKas dbyHKIIHSA,
TPUTOHOMETPHUYECKHE (YHKIIUH,
oOpartHbIe PYHKLINY;

36 3HaHWE TIOHITHI:
apudMeTHIecKoe,
HauOoJbIIcE M  HaWMCHBIICE
3HAYCHMS, pa3Max, JUCIIePCHs,
CTaHJAPTHOE OTKJIOHCHHE

panuoHabHas
[IOKa3aTeNbHast

cpenHee
MeauaHa,

YHUCJIOBOTO Ha0ODa;

37 3HaHUE NOHATHS: CIy4alHbIN
ONBIT W CIy4YailHOE COOBITHE,
BEPOSITHOCTb CITy4aifHOro

COOBITHSL;

38 3HaHWe TOHATHSI. TOUKa,
npsimasi, IUIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN yIoJl,
CKpELIUBAIOIINECS MpsIMBIE,
napajyieIbHOCTb u

NEPNCHAUKYIAPHOCTh NPAMBIX U
IIJIOCKOCTEH, yroma MEXIY
IPSIMBIMH, YTOJI MEKIY MPSAMOH 1
IUIOCKOCTBIO, yroi MEXIY
IUIOCKOCTSIMH,  PAacCTOSIHME  OT
TOUYKH JI0 TUIOCKOCTH, PACCTOSIHHUE

MEXIy TMpPSIMBIMH, PACCTOSHUE
MEX]y TIIOCKOCTSMH;

39 3HaHUE MTOHSATHS:
MHOTOTPaHHUK, ceyeHue
MHOTOTpaHHUKA, KyO,
napasuieNenume]I, pu3Ma,
NHpaMUa, ¢durypa "
MOBEPXHOCTh BpalleHus,
WIMHIpP, KOHYC, Imap, cdepa,
ceueHUs  (QUTYpBl  BpalICHHS,

IIJIOCKOCTh, Kacaromascsa C(I)CpLI,
nuiIrnHAapa, KOHYCa, miomanab
ITOBEPXHOCTHU nmUupaMubl,
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Ha JMarpammax, rpadukax, OTpPa)Karouryko
CBOMCTBA pEAIbHBIX IIPOLIECCOB U SIBIICHUN;
IpPEACTaBIATh HMHMOPMALMIO C I[IOMOUIBIO
Ta0IM1LL " Juarpamum; HCCIIEI0BATh
CTaTUCTUYECKHUE [JAHHBIC, B TOM YHCIE C
NpUMEHEHHEM TpaprUeCKUX METOAO0B U

OJICKTPOHHBIX CPEACTB,

Y8 ymeHue  omnepupoBaTh  IHOHATHUAMU:
CIIy4yaWHBI ONBIT W CIy4yallHOE COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; yMEHHE
BBIYUCIISITH BEPOATHOCTh C HCIOJIB30BAHUEM
rpadu4ecKux METO/IOB; MPUMEHATH (HOPMYIIBI
CIOXKEHHMSI U yMHOXEHHS BEpOSTHOCTEH,
KOMOWHATOpHBIE (akThl W (HOpMYINBI TpHU
peleHnn 3ajad; OICHMBATh BEPOATHOCTH
peaIbHBIX  COOBITHI;  3HAKOMCTBO  CO
CIIy4aiiHBIMU BEeTMUYMHAMU; YMEHHE PUBOIUTH
[IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIUX YUCEN
B IIPUPOJIHBIX U

06H_IGCTB6HHI>IX SABJICHUAX

Y9 ymeHue ornepupoBaTh MOHATUSMHU: TOUKa,

npsimas, IIJIOCKOCTB, IIPOCTPAHCTBO,
JBYT'PAaHHBIN YTOJI, CKPELIMBAIOIINECS TIPSIMBIE,
apaJUIEIbHOCTh U IEPHEHAUKYJIIPHOCTh
IMPAMBIX U HHOCKOCTGfI, YroJ MCxKAay IpsAMbIMH,
Yroa MEXAy IpsMOM M IUIOCKOCTBIO, YIOJI
MCKAY MIOCKOCTAMU, PACCTOAHUC OT TOYKHU O
IIJIOCKOCTH, PACCTOSHUE MEXKIY MPSAMBIMU,
yMeHue

HCIIOJIB30BaTh IIPpHU PCIICHUU 3a/1d49 U3YYCHHBIC

pacCTodHuEC MCKAY IIJIOCKOCTAMU;

GakThl W TeopeMbl IUIAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MUDA;

V10 ymeHue omnepupoBaTh  MOHATHIMHU:
MHOT'OT'paHHMK, CE4€HUE MHOTOTPaHHUKA, KYO,
napajieNienure], npu3Ma, nupamuaa, Gurypa
U TOBEPXHOCTh BpAIICHUs, LWIMHAP, KOHYC,
miap, cdepa, ceyeHus QUIYpbl BpalleHHUS,
IUIOCKOCTh, Kacaromiascs cgepbl, IWINHApPA,
KOHYCa, IJIONIah MOBEPXHOCTH MHUPAMUJIEBI,
NPU3MBI, KOHYCA, IWINHApPA, IIomaab chepsl,
o0BpeM Kyo0a, MPSIMOYTOJIBHOTO
napajjenenunena, — NUPaMHUIbl,  MPU3MBI,
IWJIMH/PA, KOHYCa, [Iapa; yMEHNE n300paxaTh
MHOT'OT'PaHHHUKH U TIOBEPXHOCTH BPALIEHUS, UX
CeUeHMs] OT PYKH, C TMOMOIIBIO YEPTEIKHBIX
UHCTPYMEHTOB UM  DJEKTPOHHBIX CPEJCTB;
YMEHHE  paclo3HaBaTh  CHMMETPUI0O B

NOpU3MBI, KOHYyCa, IWIMHIPA,
wiomanab cdeppl, odbeM Kyoa,
IPSMOYTOJIBHOTO

napajulelienuneaa,  MUPaMHIB,

IIPU3MBI, IWIMH]IpA, KOHYCA,
n1apa;

310 3HaHMe MOHATHUA: IBIKEHUE B
POCTPAHCTBE, TOJO0HBIE (PUTYPHI
B IIPOCTPAHCTBE;

311 3HaHUE MMOHSTHS
PSMOYTOJIbHAS cHcTeMa
KOOPJIMHAT, KOOPAWHATHI TOYKH,
BEKTOp, KOOPIAWHATHI BEKTOpA,
CKAJIIPHOE TMPOM3BEIICHUE, YIOJ
MEXIY BEKTOpPaMH, CyMMa
BEKTOPOB, MPOU3BEJICHUE BEKTOpa
Ha YHCIIO;




IPOCTPAHCTBE; YMEHHUE pacro3HaBaTh
MMpaBUJIbHBIC MHOTOTPAHHUKH

VY11 ymenue omnepupoBaTh IOHATHSIMU:
JBI)KEHUE B IPOCTPAHCTBE, MOI00HBIE (DUTYPBI
B IPOCTPAHCTBE; HCIOIb30BaTh OTHOLICHHE
IJIoMmaJe  MOBEpXHOCTEM U 00BEMOB
Mo00HBIX (PUTYp TP PEIICHUH 3a/1a4;

V12 yMeHue BBIYUCIATH TE€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YTOJ, IUIOIMIAAb, OOBEM,
IUIOINA/b TIOBEPXHOCTH), UCHIOJb3Ys

U3y4eHHBbIE (POPMYIIBI U METO/IBI;

V13 yMenue omnepupoBaTh OHATHUIMU:
PSIMOYTOJIbHAS cuctema KOOpJMHAT,
KOOpJMHATBHl TOYKH, BEKTOpP, KOOPAUHATHI
BEKTOpa, CKallsIpHOE MPOU3BEACHUE, Yol
MEXIy  BEKTOpaMH, CyMMa  BEKTOpPOB,
MIPOU3BE/ICHNE BEKTOpA HA YHCIIO; HAXOIUTh C
MOMOIIbI0 H3YYEHHBIX (OPMYN KOOPIUHATHI
CepeIuHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMS
TOYKAMU;

V14 YMEHHE  BBIOMPATH HOIXOISAIINN
U3YYEHHBII METOX MJIi peUleHMs 3a/ladd,
pacrio3HaBaTh MaTreMaTHueckue (akTbl U
MaTEeMaTUYECKUE MOJEIA B IPUPOIHBIX U
OOIIECTBEHHbIX  SIBJIEHUSAX, B HCKYCCTBE;
yMEHHE MIPUBOJIUTH PUMEPBI
MaTE€MaTUYeCKUX OTKPBITUM POCCUUCKOW H
MHPOBOM MaTeMaTU4ECKON HAyKH

B pamxkax nporpamMmsl yueOHOM IUCHUILTMHBI y 00y4daromxcst GOpMHUPYIOTCS CieIyIolue
JUYHOCTHBIE M METaNpeIMETHbIE Pe3yIbTaThl 00yUYEeHUS:

OK JIN4YHOCTHBIE Pe3yJIbTAThl MeTtanpeameTrHbiepe3yabTaThl

OK 01. Beibupats TOTOBHOCTH K  TpYAdy, | CaMOCTOSITENbHO (HOPMYyIHpOBaTh U
CHOCOOBI pelIeHus OCO3HaHUe LEHHOCTH | aKTyaJU3UpOBaTh npobiemy,
3a71a4 mpoQeccroHan MacTepCcTBa, TPYNOIIOOHUE; | paccMaTpUBaTh €€  BCECTOPOHHE,
bHOU JIEATENEHOCTH TOTOBHOCTh K aKTHBHOU yCTaHaBJINBATh CYIIECTBEHHBIN
IIPUMEHHTCIE HO K JEeATEIBHOCTH NPU3HAK  WIM  OCHOBaHUA A
pa3IMYHBIM TEXHOJIOTUYECKOM U | cpaBHEHU, KJIaccu(uKanuu u
KOHTEKCTaM COIUANLHOMN 000011IeHHS;

HaIpaBJICHHOCTH, ONpENeATh LEeIu  ACATECIBHOCTH,

CIIOCOOHOCTB 3aJaBaTh MapaMeTpsl U KPUTEPUU UX

WHUIUUPOBATH, JIOCTHIKEHUS;

IJITaHUPOBATh U | BRISBIATE 3aKOHOMEPHOCTH u

CaMOCTOATEIIEHO NPOTUBOPEYUS. B PACCMATPHBAEMBIX

BBIIIOJIHATh TAKYIO | gp repmsx;

JIEATEIBHOCTh ICTETUYECKOE




OTHOILIEHUE K MHPY, | CAMOCTOSITEIHHO OCYIIECTBIISATh
BKJIIOYasi OCTETHKY OBITa, | IO3HABATEILHYIO JIeSATCIIbHOCTD,
HAay4YHOI'0O U TEXHHUYECKOI'O | BBISBIATH MPOOJEMBbI, CTaBUTh U
TBOPYECTBA, CIOPTA, TPYAA | HopMyIHpOBATh COOCTBEHHBIC
u OOIIECTBEHHbIX 3a1a4u B oOpasoBarenbHOI
OTHOLLICHHIL; NEATEeIbHOCTH u YKU3HEHHBIX
TOTOBHOCTB K| curyanusx; CaMOCTOSITEITHHO
CaMOBBIDOKCHUIO B PasHbIX | cocrapnare mian pemenus npooieMbl
BUAax HCKYCCTBA, | ¢ yyeToM MMEIOIUXCS  PECYPCOB,
CTPEMJICHUC POABIATL | cOGCTBEHHBIX  BO3MOKHOCTEH U
Ka4cCTRa TBOPHUCCKOM | npenmourennii;  maBaTh  OLEHKY
JITIHOCTH HOBBIM  CHTYyallUsIM;  PaCIIUPSThH
pamMKy y4eOHOTro IpeAMeTa Ha OCHOBE
JUYHBIX TPEINOYTCHH; BHOCHUTH
KOPPEKTHUBEI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE
pe3yJIbTaTOB  IEJsIM,  OLICHWUBATh
PHUCKH TTOCICACTBUH JACSATEIBHOCTH;
OK 03. CIOCOOHOCTD OILICHUBATh | BIaJETh HaBbIKaMH
[TnaaupoBath M| CUTyalldl0 M NPUHUMATH | y4eOHOUCCIIe0BATENbCKOM u
peaM30BHIBATh 0CO3HaHHBIE pelienus, | IPOEKTHOH esATeNbHOCTH, HaBbIKAMU
COOCTBEHHOE OPHMEHTHPYSACh Ha MOPAJILHO- | Pa3pelleHus Ipooiem;
npodeccuonan bHOE U HPABCTBEHHBIE HOPMBI M| OBJAJICHUC BHIAMH [ICATCIBHOCTH O
JMIHOCTHOC  PA3BUTHC, | [appocTy; IIOJIyYEHUID HOBOI'O 3HAHHUs, €ro

NPEAITPUHUMATEIBCKYIO
ACATCIIBHOCTH B
npodeccuoHan  bHOU
cdepe, HUCHOIB30BATH
3HAHUS 110 (PUHAHCOBOW
IpPaMOTHOCTH B
Pa3InYHBIX
YKU3HCHHBIX CHTYaIUAX

OCO3HAHHE JINYHOTO BKJIA/IA
B IIOCTPOEHUE YCTOMYHMBOIO
Oymyero;
c(hopMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayK{ 1
OOIIIECTBEHHON  IMPaKTHUKH,
OCHOBaHHOTO Ha Juaiore
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HaHMIO CBOETO MECTa B
HOJHUKYJIBTYPHOM MHUDE;
UHTEpEC K  pa3IMYHBIM
chepam mpodeccruoHaTbHOM
NeSITeTbHOCTH, yMEHUe
COBEPIIATH OCO3HAHHBIN
BbIOOp Oynmymieit mpodeccun
u peaIn30BbIBATh
COOCTBEHHBIE  JKU3HEHHBIE
TUTaHBI TOTOBHOCTb U
CHOCOOHOCTH K 00pa30BaHUIO
U CcaMOOOpa3oBaHMIO  Ha
NPOTSKEHUH BCEH JKU3HU

UHTEpIpeTannu, npeoOpa3oBaHUI0 U
NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX
CUTyallUsXx, B TOM 4HCIE TpHU
CO3JJaHUU Y4YEOHBIX M COIMATBHBIX

MIPOEKTOB;
CTaBUTh u bopMyHupoBaTh
COOCTBEHHEBIE 3a1a4u B

0o0pa3zoBaTeNbHON JIEATETLHOCTH U

JKU3HCHHBIX CUTyalUAX; BbIABIATH

OPUYUHHO-CJICACTBCHHLIC CBA3U U

AKTYyaJIM3UPOBATh 3aJia4y, BbIABHUIATbH

THUIIOTE3y ¢€ PpCUICHUA, HAXOAUTb
ApPTYMCHTBI JJI A0Ka3aTcJIbCTBa
CBOUX YTBep)KHeHHﬁ, 3aJaBaThb

napaMeTpbl U KPUTEPUU PEIICHHUS;
JaBaTh OLICHKY HOBBIM CHUTYAIIHsIM,
OILICHUBATh MPUOOPETEHHBIN OIBIT;
pa3pabaTeiBaTh TUIAaH  PEIICHHS
npoOJieMbl € y4yeTOM aHajlIu3a
UMEIOIUXCS ~ MaTepUAIbHBIX |
HEMaTepUaTbHBIX pecypcoB;
OCYILECTBIISAThH 1I€JI€HANPABICHHBIN
MOWCK  TIepeHoca  CpPeACTB |
croco0oB nefcTBUA B




npodeccHoHANBHYIO CpeNy; YMETh

NECPCHOCUTDH 3HaHHUA B
IMO3HAaBATCJIIbHYIO W IPaKTHYECKYIO
obnactu KHN3HCACATCIIbBHOCTH,

yMETh HMHTECIPHPOBATh 3HAHUS W3
pasHBIX TpPEIMETHBIX obJacTei;

BBIABUT'AaTh HOBBIC nacu,
npeajiaratb OpHUI'MHAJIBHBIC
nmoaxoabl W PpEHICHUA; CTaBUTH

HpO6HCMBI 1 3a/1a4u, JOIIYyCKAOIIUe
AJIbTCPHATUBHBIC PCHICHUSA

CaMOCO3HAHUS, BKJIFOYAIOIIETO
CIOCOOHOCTh ~ IOHHMMAaTh  CBOE
IMOILMOHAIIBHOE COCTOSHUE, BHICTh
HAIIPABIICHUS pasBUTHS
cOOCTBEHHOM SMOILIMOHAIBHON
cdepsl,
OK 04. DddexkTuBHO | TOTOBHOCTH BECTHU | OCYIIECTBIISITh KOMMYHHKAIIUA BO
BBaHMOHCﬁCTBOBaTB H| COBMCCTHYIO ACATCIBHOCTD B | Bcex C(bepax J)KHA3HU,
paboTath B KOIUIGKTHBE| HHTEPECAX — IPaXIAHCKOIO | pacro3HaBaTh HeBepOabHbIC
1 KOMaH/J1e oOmecTBa, y4acTBOBAaTH B cpeacTsa o0eHus, MMOHUMATh
CaMOyIpaBJICHAN B | 3HaueHMe  COUMANBHLIX  3HAKOB,
obuieobpasoBaTenbHON pacro3HaBath TPEIIOCHIIKH
OpraHu3annu M | KOH(PIUKTHBIX CHUTyallMii U CMSTYaTh
ACTCKOIOHOTICCKUX KOH(JIUKTBI; apryMEHTHPOBAaHHO
OpraHU3alusX, YMCHHUC | pectn  nuanor, yMeTb CMsr4aThb
B3aUMO/ICHCTBOBATD C | KOH(IUKTHBIE CUTYALIUH;
CONMATbHBIMA HHCTUTYTAMH | nenaTh OCO3HAaHHBIN BBIOOD,
B COOTBCTCTBHM € MX | aprymMeHTHPOBATh ero, Oparthb
(DYHKIMAMM M HASHAYCHUEM; | GTBETCTBEHHOCTh 3@  PELICHHE;

TOTOBHOCTH K TYMaHUTapHOU
u BOJIOHTEPCKOU
JeITeNLHOCTH;
c(hOpMUPOBAHHOCTh
HPaBCTBEHHOTO  CO3HAHUS,
ITUYECKOTO TIOBE/ICHHUS;

OIICHUBATh TPUOOPETEHHBIN  OIIBIT;
Croco0CcTBOBaTh (OPMUPOBAHUIO U
NPOSIBIICHUIO HIMPOKON JPYAUIUU B
Pa3HBIX 00JIACTAX 3HAHUH, TIOCTOSTHHO
MOBBIIIIATh CBOM 0Opa3oBaTelNbHBIA U
KYJIbTYPHBIN YPOBEHb;

J1aBaTh OLIEHKY HOBBIM CHUTYalUsIM,
BHOCUTH KOPPEKTHUBHI B JCATEIHHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEeNsIM; BJIA/IETh HaBBIKAMH
MO3HABaTENbHON  pediekcuu  Kak
OCO3HAHMS COBEPIIAEMBIX JICUCTBUU U

MBICIIUTENIBHBIX ~ IIPOLIECCOB,  HX
pe3yabTaToB u OCHOBaHUH;
WCIIOJIb30BaTh TMpUeMbl peduexcun
JUIS  OLIEHKM CHTYyalluH, BbIOOpa

BEPHOTO PEILIECHUS;




yMETh  OLEHMBATh  PUCKH U
CBOCBPEMEHHO TPHHUMATh PELICHUS
II0 X CHIDKCHHIO;

COIMAJIbHBIX HABBIKOB, BKITFOYAIOIINX
CIOCOOHOCTh BBICTPAaNUBATh
OTHOWICHUSI C JPYTUMH JIIOJbMH,
3a00THTBCS, TPOSBIATH HWHTEPEC |
paspemaTb KOHQIIUKTBI; TPUHUMATh
cebs, moHMMas CBOM HENOCTATKA H
JOCTOMHCTBA; TMPHHAMATh MOTHUBBI U
apryMEHTBl  JIpyTUX JIIOJCH TpU
aHaJIM3€ Pe3yJbTAaTOB JIESATEIBHOCTH;
NpU3HABaTh CBOE IIPaBO U IPaBO
JPYTHX JFO/IeH Ha OIIMOKHU; pa3BUBATh
CIIOCOOHOCTh ~ MOHUMaTb MHUP C
TIO3UIMH APYTOT0 YeJIOBEKa

2 CTPYKTYPA U COAEPKAHUE YYEFHON JUCITATLIAHBI

2.1.  O0BbeM yuyeOHOI TMCHMNJIMHBI M BUABI Y4eOHOIH padoThI

Buj yueOHoii padoThl O0bem yacoB
O6bem 00pa3oBaTeNbHOI MPOrpaMMBbl yIeOHOW AUCIUTUINHBI 234
B TOM YHCIIE:

OCHOBHO€ COJIEp’KaHHE 222
TEOpPETUYECKOe 00yIeHNE 108
IIPaKTUYECKUE 3aHATUS 114
camocTosTenbHas paboTa 6
KOHCYJIbTaIlHH 4
IIpodeccnoHaATbHO-OPUEHTHPOBAHHOE COIEP:KAHNE 36
TeopeTudecKoe o0ydyeHne 6
MPaKTUYECKHUE 3aHATUS 30
n1abopaTopHbIE 3aHATH

NunuBuyanbHbI IPOEKT -
[TpomexyTouHas aTTectanus B popme dK3aMeHa- 2 ceMecTp 6




2.2 TemaTuyeckuii mian u coaepxanue yueonoi qucuuminnsl [1J1.01 MATEMATHUKA

HaumeHnoBanue
pa3iesioB U TeM

Copep:xanue yueOHOro MaTepraJia H (Y OPMbI OPTraHU3ALNH 1eATEeJHLHOCTH 00yYaI0IHXCH

O0bem
B yacax

Koabl koMneTeHIui,
(opmMupoBaHHIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpamMMbl

1

4

Tema 1. BBenenune

Copaep:xanue y4eOHOro MaTepuaJsa

Maremartuka B TCXHHUKC, SKOHOMUKC, I/IH(I)OpMaIII/IOHHbIX TCXHOJIOTHAX U HpaKTPI‘-IeCKOﬁ JACATCIBHOCTH. LICJ'II/I

1 3aJ1a4¥ U3YUCHUS MATCMATUKU B YUPCIKACHUAX CPECAHETO HpO(beCCI/IOHaJ'ILHOFO 06pa30BaHHH.

OK 01, OK 03, OK 04

Tema 2.PazBurune
MOHATHS 0 YHUCJIe

Conep:xanue yue0OHOro MaTepuasa

HGHLIG 1 pallMOHAJIbHBIC YHCJIa. I[eﬁCTBHTeHBHLIe qucia
HpI/I6J'II/I)KeHHH€ BBIYUCJICHUA.
KommtexcHrle uncia.

[IP Nelllemsle u pannoHaNbHEIC Yrcia. JleficTBuTeNbHBIC Yncia. [[pubmmkeHHbIC 3HAYCHNS BEIMIHHBI U
MOTPEIIHOCTH BRIYHCICHUH. [IprONKeHHbIC BEIYUCICHUS.

NN DN DN

TTPNe2 KoMmekcHbIE Ynciia

N

OK 01, OK 03, OK 04

Tema 3. @yHKIUMH,
HX CBONCTBA U
rpauku

Conep:xanue yue0OHOro MaTepuasia

Oynxiun. CBolicTBa QYHKIUH.
O0JacTh Onpe/ieIeHUs] 1 MHOYKECTBO 3HaYeHUIT; rpaduk GpyHKIMY,
CBoiicTBa ()yHKIIMU: MOHOTOHHOCTb, Y€THOCTh, HEUYETHOCTh, OTPAHUYEHHOCTh, IEPHOIUIHOCTD

ITPNe3 TMocTpoenue rpadukoB QYHKINI, 3aJaHHBIX Pa3TMIHBIMEA CLIOCOOAMIL.

ITPNe4 TIpoMexyTKH BO3pacTaHUS U yOBIBaHHS, HAMOOJbIIIEe U HANMEHBIIEE 3HAYCHHS, TOUKH HKCTpEMyMa.

ITP NeS Pemenue 3aga4 npodeccHOHAILHOI HANPaBJEHHOCTH

CroxHast GyHKUHS (KOMIIO3UIINS).
Apudmernueckue onepanny Hasl GyHKIHIMH.

NINDNDNNDDNDDN

ITPNe6 TToctpoenue rpadukoB pynkuuii. Urenue rpadukos ¢pyukuii TP
Ne 7 Pemienne 3a1a4 npogeccMoHaIbLHOI HANPABJIEHHOCTH

N

OK 01, OK 03, OK 04

Tema 4. KopHn,
CTENEeHH U
Jorapupmsl

Conep:xanue yueOHOro MaTepuasia

Kopuu u crenenun

ITPNe 8§ KopHu HaTypalbHOM CTENEHH U UX CBOMCTBa

CrerneHu ¢ pauOHAJIbHBIMU MTOKA3aTCIIAMU, UX cpoiictBa.CTenenu ¢ HeﬁCTBHTCHBHBIMH IMOKa3aTCIIsIMHU

ITPNe9 Crenenu ¢ paliMoOHaJIbHBIMU NOKa3aTesiMu, UX cBoMcTBa.CBOWCTBA CTENEHU C ACHCTBUTEIbHBIM
roKasaTejeM

NINININ

[NonsiTue norapudma. Jlorapudm uncna.
OcCHOBHOE JIOTapU(PMUIECKOE TOKAECTBO.

N

OK 01, OK 03, OK 04




TP Ne 10 Jlorapudm uncna. OcHoBHOe norapupmudeckoe Toxaecto. [TPNell
JecsTiuHbIe 1 HATypallbHbIC JIOTapHU(MBI.

IIpeobpa3oBanue anreOpanuecKuX BhIPAKCHHIMA

ITIPNe12 [Ipeobpa3oBaHue panroOHAIBHBIX, HPPATHOHAIBHBIX BEIPAKCHUH.
TIPNe13 Ilepexoa k HOBOMY OCHOBAHHUIO.

[1PNe14 CrenenHble, moka3atenbHble, JorapupMuieckue GyHKINH

ITP NelS Pemrenue 3a1a4 npogeccHoHAIBHOH HAPABJIEHHOCTH

ITP Ne 16 Pemienue 3aga4 npodeccnoHa/ILHON HANIPABJIEHHOCTH

N NDNDNDNDNDNDDND

Tema 5. OcHOBBI
TPUTOHOMETPUH

Copaep:xanue y4eOHOro MaTepuaJsa

Pannannas mepa yrina.
BpamarensHoe aBu>XeHUE.
CuHYyC, KOCUHYC, TAH['€HC, KOTAHT€HC YIJIa

ITP Ne 17 Cunyc, KocUHYC, TAHT'€HC M KOTaHI'€HC yncia. OCHOBHbIE TPUTOHOMETPUYECKHE
toxkaectBa [IPNel8 CuHyc, KOCMHYC M TaHT€HC CyMMBI U pa3HOCTH ABYX yrioB. [IPNel9 Cunyc u
KOCHHYC JBOHHOTO yTJia

DopMyIEl IPUBEICHHS.
Pemenne 3an5a4 npogeccuoHa/IbHOM HANIPABJIEHHOCTH

O6parHble TpUroHoMeTpuieckne QyHKIuI. ApKCHUHYC, apKKOCHHYC, apKTaHICHC.
IIpocreiiye TPUrOHOMETPUYECKUE YPABHEHUSL.
IIpocreiiye TPUrOHOMETPUYECKUE HEPABEHCTBA.

IIP Ne20 PemieHue npocTediinx TpUroHOMETpUUYECKUX ypaBHeHHM. [TPNe21
Pemenne TpUroHOMETPUYECKUX HEPABEHCTB.

Tpuronomerpuyeckne QyHKINH, X CBOWCTBA U rpaduKn

IIPNe 22 Pemenue 3axa4 npogeccuoHanbHoil HanpaBieHHocTH Tpuronomerpuyeckue GyHKINH, UX
cBolicTBa U rpadpuku

NN NN DNDDNDINDNDNDPNDDDNDIDNDNDDN

OK 01, OK 03, OK 04

Tema 6.
Komo0unaropuka.

Conep:xanue yue0OHOro MaTepuajia

OcHoBHBIC TOHATHS KOMOWHaTOpuKU. PenreHue 3amad Ha epebop BapuantoB. dopmyna
onnomMa Herotona.

ITP Ne 23 CgoiicTBa OMHOMHUHATIBHBIX K03 duimentos. Tpeyromsauk [Tackans
TIPNe24 Konmponvuas paboma 3a nepeutii cemecmp (/IDK)

OK 01, OK 03, OK 04

Tema 7. Ilpsimble u
MJIOCKOCTH B
NMPOCTPAHCTBeE.

B3auMHoe pacnosnoxeHue JByX MpsIMbIX B POCTPAHCTBE.

ITapannenbHOCTH NpsAMOIL U MI0CcKOCTH. [lapanienbHOCTh MIIOCKOCTEH.

IlepneHauKyIsIpHOCTH NPSAMOI U TIOCKOCTH. [lepneHauKyIsip U HAKIOHHAs. YTOJ MEXIy NMPSMOM U
TJIOCKOCTBIO.

JByrpaHHbsiii yroj. Yroa Mexay INIOCKoCTsIMU. [lepneHaAnKyIsIpHOCT ABYX INTIOCKOCTEH.
ITapannensHoe mpoexTupoBanue. [lnomanas OpTOroHaIBHON MPOEKIIUH.

NN DNIDNDNINDDND

OK 01, OK 03, OK 04




N3o0paxkeHre NIpOCTPaHCTBEHHBIX (QUTYD. 2
TTPNe25 TlepnieHaUKYISAp M HAKIOHHAS. 2
I'eomeTpuueckre npeodpa3oBaHus MPOCTPAHCTBA: MApAIUIEIBHBIN IEPEHOC, CHMMETPHSI OTHOCUTEIIHHO 2
TUIOCKOCTH.
TIPNe26 ITapannensHoe NPOEKTUPOBAHUE. 2
ITPNe27 Pemienue 3aga4 npogeccCuOHAIbHON HANIPABJIEHHOCTH 2
Tema 8 Hauana Copep:xanue yueOHOI0 MaTepHaJia OK 01, OK 03, OK 04
MaTEMATHYECKOTO TlocnenoBaTeabHOCTH. 2
aHanusa [IpousBoanast. [ToHsTHE O MPONU3BOIHON (QYyHKIINH, 2
[TPN028 TlonsiTHe 0 mpousBoaHOM (yHKIMHU, [Ipor3BOIHBIE OCHOBHBIX IEMEHTAPHBIX (PYHKINI. 2
[TPNe29TIpou3BoaHbIE CYMMBI, pa3HOCTH, MPOU3BEACHUSI, YACTHOTO U CIIOKHOH (QYHKIHH. 2
T'eomerprueckuii u GU3NIECKUI CMBICI TPOU3BOIHOM. 2
YpaBHeHHUE KacaTeIbHON H HOpMAITK K TpaduKy (yHKIIHH. 2
Bropast npou3BoHas, ee reoMeTpuIecKiid 1 (PU3NUECKUN CMBICIT 2
[IprMeHeHME TPOU3BOTHON B HCCICOBAHUH ()YHKITHIA 2
ITP Ne30 IlprMeHeHue IpOn3BOIHOM B UCCIEI0BAaHUH (DYHKIUH 2
IIpumephl HCIIOJBL30BAHMS MIPOU3BOIHOM I HAX0KICHUS] HANIYYIIero pelieHus B 2
NPUKJIAIHBIX 3aga4ax. [IpuMephl HCIOJbL30BAHMS NPOU3BOIHOM ISl HAX0KACHUS HAMTY4IlIero
pelleHHs B NPUKJIAJAHBIX 32/124aX. 2
IIPNe31 IlpuMepsl HCIIOJIB30BAHUA TPOU3BOAHOM Il HAXO0KAEHUSI HAMJTYYIero peleHus B 2
NPHUKJIAJHBIX 32a4aX.
Tema 9. Unterpan u | Conep:xxanue yueOHOro MaTepuasa OK 01, OK 03, OK 04
€ro npuMeHeHne [TepBoOGpasHast U MHTETPAIL. 2
[IpuMeHeHue ornpeeIeHHOr0 MHTErpaia JIjIsl HaX0K/I€HUs IUIOIIald KpUBOJIMHEWHOU Tpanenuu. ®opmyna 2
Hbrorona—JleiibHuna.
[Tpumeps! MpUMeHeHHs1 HHTeTpaia B (QU3UKE U TEOMETPHH. 2
TTPNe32 Ompenenennsliit uarerpain. ®opmyna Hetorona-JIelOHuIA. 2
ITPNe33 TIpumeps! npuMeHEHHs UHTETpaja B pu3nke ¥ reoMeTpH. [IpuMeHeHue orpeaeIeHHoro nHTerpaia 2
JUIS HAXOKAEHUS IO KPUBOJIMHENHON Tpanenuu
TTPNe34 TIpuMmeHeHre onpeaeIeHHOT0 HHTETpaIa Ui HaX0XACHUS IO KPUBOJIMHEHHOW TPaTeIHH. 2
ITPNe3S IlpumeHeHuUe oNpeeIeHHOT0 HHTerpasia Ul HAX0K1eHUs IJI0Iad KPUBOJIHHEHHOM 2

Tpamemuuu.




Tema 10.
MHOrorpaHHUKH H
KpYyTJible Teja

Conep:xanue yueOHOro MaTepuasia

Bepmunsl, pebpa, rpaHu MHOTOrpaHHUKA. Pa3BepTka. MHOTOrpaHHbIe YIibl. BBITyKITble MHOTOTPaHHUKH.
Teopema Diinepa.

Ipmma. [psmas u HaknoHHAs npusMa. [IpasmnsHas npusma. [lapamenenumnen. Kyo0. .

®opmyiel 00beMa Ky0a, PSIMOYTOJIBHOTO Mapaielenunesa, TPHU3Mb

TIPNe36 [Ipu3ma. Beruncnenne o6beMa 1 IUIOIAAH IOBEPXHOCTH. Perrenue 3amaq

Iupamuna. [IpaBunbHast mupamuaa. Y cedenHast nupamuaa. Terpasap. @opmyna ooObemMa TUpaMuIbl

ITPNe37 Pemenne 3axa4 npogeccuoHanbHOI HanpaBaeHHocTH IIupamuna. Beruncienne miomanmn
TMOBEPXHOCTH U 00beMa NHPAMU/ABIL.

Iununap u KoHyc.
lap u chepa, ux ceueHus

IIP Ne 38 Pemienne 3aga4 npogeccuoHaibHO HanpaBjaeHHOCcTH PopMyJibl 00beMa U II0IIAAU
TMOBEPXHOCTH HWJIMHAPA U KOHYCa

ITPNe39 KacaresbHast INIOCKOCTH K chepe

ITP Ne 40 TTomoOue Ten. BeruucieHre OTHONICHHUS TUIOIAICH MOBEPXHOCTEH 1 00BEMOB MOAOOHBIX TEJ.

CamocrosiTesibHast padoTa 00y4arOUIUXCH
CP Nel UccnenoBarenbekas padora «IIpaBuiibHble U OTyNpaBUIbHBIE MHOTOTPAHHUKI

OK 01,0K 03, OK 04

Tema 11.
Koopaunartsl n
BEKTOPBI

Conep:xanue yue0OHOro MaTepuasia

[IpsamoyromnbHas (1ekapToBa) CUCTEMa KOOPANHAT B IPOCTPAHCTBE.
Dopmya pacCTOSHHUS MEXTy TBYMS TOUKaMH.

TIPNe41 ®dopmyna pacCTOSHUS MEXAY TOUKAMU

YpaBHeHUst cepsl, INIOCKOCTH U TPSIMOM

Bextopsl. Monyns Bektopa. KoopauHaTsl BeKTOpa.

ITPNe42 CkamnsipHOE IIpOM3BEIEHHE BEKTOPOB.
[TPNe43 PaznoskeHue BEKTOpa MO HAIIPABIICHUSIM.
ITPN244 Ucnonb30BaHNe KOOPAUHAT U BEKTOPOB NPH PellieHHU MaTeMaTHYeCKHX M MPUKJIAIHbIX 32124

NN DNINIPNIN

OK 01, OK 03, OK 04

Tema 12.
YpaBHeHus u
HepaBeHCTBa

Conep:xanue yuedOHOro MaTepuaja

YpaBHEHUS U CUCTEMB] YPABHEHUH.

ITP Ne45 PanuoHnanbHble, HppallMOHAIbHBIE, YPABHEHHS U CUCTEMBI.
ITP Ne46 IMoxa3arenbHble ypaBHEHUS M CUCTEMBL.

[TPNe 47 JlorapudMuueckre ypaBHEHHS! U CHCTEMBI.

ITPNe 48 TpuroHoMeTpuuecKue ypaBHEHHS U CUCTEMBI.

HepasencTtBa. PamnuoHnanbHble, HppalMOHANIbHBIC, MOKA3aTelIbHbIE U TPUTOHOMETPUUYECKHE HEPAaBEHCTBA.
OCHOBHBIE IPHEMBI HX PEIICHHS.

NI N DNDNDNIDN

OK 01, OK 03, OK 04




TTP Ne 49HepasenctBa. PanmonanbsHble, MppariioHATBHBIE, TOKA3aTebHBIC 1 TPUTOHOMETPUICCKUE 2
HepaBeHCTBa. OCHOBHBIC IPUEMBI UX PEILICHHUS.
IIP Ne50 OcHOBHBIE IPHEMBI pEIICHHUS HEPABEHCTB. (pa3loKeHUe Ha MHOXKUTEIH, BBEJICHHE HOBBIX 2
HEHM3BECTHBIX, MTOJICTAHOBKA, TPa)UIeCKUil METO).
[TPNe51 M3o0paxeHne Ha KOOPAWHATHOM IIOCKOCTH MHOYKECTBA PELICHUH YpaBHEHUI 1 HEPABEHCTB C 2
JIByMsl IEPEMEHHBIMU U UX CUCTEM.
ITPNe52 IlpuMeHeHHEe MATEMATHYECKHX METO0B ISl PelieHUs COJePKaTeIbHbIX 32124 U3 2
Pa3JIMYHBIX 00JIacTel HAYKH M IPaKTHKH. UHTepnpeTanust pe3yJibTara, y4eT peajlbHbIX
OrpaHHYeHH . 2
IPNeS3Pemienue 3aga4 npoecCHOHAILHONM HANIPABJIEHHOCTH
Tema 13. Dnementnl | Conep:kaHue yueOHOIro MaTepuajia OK 01, OK 03, OK 04
reopun . CoObITHE, BEPOSITHOCTD COOBITHS, CIIOKCHHE U YMHO)KEHHE BEPOATHOCTEH. 2
BEPOATHOCTEH U
MaTeMaTHYeCKOil ITPNe54 CoObITHS, BEPOSTHOCTh COOBITHS, CII0KEHHE U YMHOXKEHHE BEeposATHOCTEH. Brruncnenue 2
CTATHCTHKH BEPOSATHOCTHU CITy4aifHOTO COOBITHS
ITPNe55 luckpeTHas ciydaiiHas BeTMUMHA, 3aKOH ee pacnpeaeneHus. YucaoBele XapakTepUCTUKU 2
JIUCKPETHOU CITy4YaiHOW BEJIMYMHBI.
ITPN256 Pemenne npakTHYeCKHUX 32/1a4 ¢ IPUMEHEHHeM BepOSATHOCTHBLIX METO/10B. 2
IIPNeS7 IlpeacraBiienre JaHHBIX (Ta0IULbL, AMATPAMMBbI, TPa@UKH), TeHepPaJIbHasi COBOKYIIHOCTD, 2
BbIOOpKa, cpeHee apu(pMeTHYECKOe, MeIUAHA
Koncyabrauun -
IIpoMeskyTouHasi aTTecTanusa B (hopMe IK3aMeHa 6

Bcero

234




3 YCJIOBUS PEAJIM3ALIUU ITPOI'PAMMBI JIMCHUITJINHBI

3.1. TpeGoBaHusi K MAaTePHATbHO-TEXHUYECKOMY 00ecTeYeHUI0
Jis  peanu3anuu  MPOTpaMMbl  AUCIMILTAHBI HMEETCS yaeOHBII KaOWHET

00111e00pa30BaTEIbHON TUCHUTIITUHBI

OobopynoBanue y4eOHOT0 KaOuHeTA:

- TOCAJI0YHBIC MECTA M0 KOJIMYECTBY O0YYAIOIIUXCS;

- pabodee MeCTO IperoaaBaTels;

- JKAITFO3U;

- pyarmuapr;

- HaOOPBI TAOJIHII,

-Ha0Op MPE3CHTAIIN;

-y4e0HO-METOIUYECKUN KOMITJICKT.

TexHuuyeckue cpeacTBa 00y4eHus:

-MYJIbTHMEIUA-TIPOCKTOP C MOTOJIOYHBIM KPEIUICHHEM;

-IOCKa MapKepHasi;

-JIaMITa JUIsl OCBeIIeHus MapkepHoi nqocku Philips;

-KOMIIBIOTED C JIUIICH3HOHHBIM IIPOIPAMMHBIM 00€CIICUCHUEM;

- IPUHTED;

-9KpaH.

3.2.1 [leuaTHbIe U3JAHUA:

1. bammakoB M.1. Marematuka: yaeonuk mis CI1O / M.U. bammakos. — 8- u3n., crep. -
Mocksa : UL «Akagemus», 2021. — 256 c.

2. baimmakoB M.1. Matemaruka: yueOHoe u3ganue / bammvakoB M.U. - Mocksa : Akanemus,
2024. - 288 c. (ObuieoOpazoBarenpHas noarotoska B yupexaeausx CII0O) (DITY)

3. baimmakoB M.M. Marematuka: 3agaunuk: yyeOHoe nznanue / bammakos M.U. - Mocksa :
Axanemus, 2024. - 432 c. (O6meobpa3zoBatenbHas noarotoBka B yupexaeHusx CI1O)
(PITY)

4. baimmakoB M.M. Marematuka: 3agauynuk: yueOHoe nznanue / bammakos M.U. - Mocksa :
Axanemus, 2024. - 416 c.

3.2.2 DyekTpOHHBbIE U31aHNs (3JIeKTPOHHbIE PecypcChl):

1. OBC «Academia-library» oGmmeoOpa3oBarenbhblie Aucuuiuinael 11 CI10. OITY:
- bammakoB M.U. Maremaruka: yue6Hoe nznanue / baimmakoB M.U. - MockBa : Akagemus,
2024. - 288 c. (ObmieoOpazoBarensHas noarotoska B yupexaenusx CI10). - URL:
https://academia-library.ru .

2. baimmvakoB M.M. Maremaruka: 3ajauauk: ydeOHoe uznanue / bamvakos M.U. - Mockaa :

Axkanemus, 2024. - 432 c. (O0uieo6pa3zoBarenpHas noaroroska B yupexaenusx CIIO). - URL:
https://academia-library.ru
3. Kosnos B.B. Marematuka: anre6pa 1 Hauajga MaTeMaTHYEeCKOTO aHAIN3a, TeOMETPHSL:
yueOnuk i 10 kinacca. bazoBeiit 1 yriny6nénnsiit yposuu / B.B. Ko3nos, A.A. Hukurtun. - Mocksa:
Pycckoe CJIOBO, 2020. - 464 c. - ISBN 978-5-533-00359-9. -
URL:https://ibooks.ru/bookshelf/374152/reading
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https://ibooks.ru/bookshelf/374152/reading
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3. Koznos B.B. MaremaTuka: anrebpa u Hadajla MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHS:
yuebnuk s 11 xnacca. bazoBeiii u yriny6nénusiii ypouu / B.B. Ko3znos, A.A. Hukutus.
- Mockaa: Pycckoe cioBo, 2020. - 464 c. - ISBN 978-5-533-00274-5. - URL:
https://ibooks.ru/bookshelf/374166/reading

4. boromonos, H. B. Maremaruka: y4eOHUK AJ1 CpeaHETro MpodecCHOHATBHOTO
obpazoBanus / H. B. boromonos, I1. . Camoiinenko. — 5-e u3g., mepepad. u gom. —
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4  KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUSA JUCHUIIJIMHBI

PesyabTaTsl 00y4eHust OcHoOBHBIE OKA3aTeN OLICHKH ®opMBbI 1 METOALI KOHTPOJISA U
pe3yJabTara OLICHKH

3HaHus:
31 3HAHUE MeronoB | IIpoBoaur nokazatenbhbie | [Ipaktudeckass pabora Ne 1-57
JI0Ka3aTeNbCTB, AITOPUTMOB | pacCy>KICHUs, BIaJEeT aNropuTMaMu | (IIpaKTUYEeCKHe 3aHATUS,
peleHus 3azad; 3HaHUE | pelieHus  3ajad, (dopmyIUpyeT | TeCTUPOBaHHME, COCTaBJICHUE
OTpEeNeNeHul, akCHOM U TEOPEM. | aKCHOMBI U TEOPEMBI. CPaBHHTENbHBIX TAaOIMI). Y CTHBIN

ompoc 1o Temam 1-13

32 3HaHME TIOHATHA: CTETIEHb Onepupyer  moHATHSAMHU  creneHb | [Ipaktuueckass pabGora Ne 1-57
qucia, jorapuM uncia; 4HcIa, norapugm, BBITIOJHACT | (TIPaKTHUECKHE 3aHATHS,
BBIYMCIICHNU 3HAYECHUH BBIPaKCHUH, | TECTHPOBAHUE, COCTaBJICHHE

COJIEPIKAIINX CTETICHH U JIOTapU(MBI | CPABHUTEIBHBIX TAOIHII). Y CTHBIN
ompoc 1o Temam 1-13

33 3HaHHUE noHATus: | Onepupyer NOHATHAMU: IIpaktiyeckas pabora Ne 1-57
pannoHanbHbIC, UPPALMOHAIIBHBIC, | pallMOHAIbHEIE, uppauroHajabHbIE, (HpaKTI/I‘-IeCKI/IC 3aHIATUSA,
OKa3aTCJIbHEIC, CTCIICHHBIC, | moka3aTeJIbHBIC, CTCIICHHBIC, | TECTUPOBAHUE, COCTaBJICHUE
norapupMuIecKue, JorapupMuIecKue, CpPaBHUTENbHBIX TaOMMI). Y CTHBII
TPUTOHOMETPUIECKUE YPABHEHUA | TpUroHOMETPUYECKHE YpaBHEHUS U onpoc o Temam 1-13
1 HEPaBEHCTBA, UX CUCTEMBI; HEPaBEHCTBA, X CHCTEMEI,
3 4 3HaHWe TOHATHS: (GYHKUMSA, | omepupyer moHstusMu: QyHkous, | IIpaktuueckas pabora Ne 1-57
HeMpepbIBHAS GbyHKIWS, | HenpephIBHAsL Gynkuys, | (mpakTHYECKHE 3aHSATH,
IIPOM3BOIHAS, TIEPBOOOpa3Has, MPOU3BOIHAS, nepBOO0OpasHas, | TeCTUPOBAHME, COCTaBJICHUE
ONIPEJCIICHHBII UHTErpa; ompezencHHbli  uHTerpa; HaxomuT | cpamuTenbHBIX Tabmui). YCTHBII

MIPOM3BOTHEIE MEMEHTAPHBIX | orpoc o Temam 1-13

(yHKIMIA, HCHONB3YSl CIPaBOYHBIE

MaTepuabl;

UCCIENyeT B MPOCTEHIINX CITydasx
(yHKIIMM Ha MOHOTOHHOCTb, HAXOAUT
HaunOoJbIINe " HaUMEHBIIINE
3HaueHMs QYHKIHH; CTPOUT TpaduKu
MHOTOWJICHOB C  HCIOJIb30BaHUEM
amnrmapara MaTeMaTHYeCKOTo aHAJIN3a;
NPUMEHSET  NPOM3BOJHYIO  MpH
pelieHun 3aJad  Ha  JIBIDKCHHE;
pemaeT MpakTHKO-OPUEHTUPOBAHHBIE

3aJaun Ha HanOoJbIINe u

HaMMEHbIINE 3HAUEHMS, Ha

HAaXOXJEHWE IYTH, CKOPOCTH U

YCKOpPEHHSI;
35  moHATHA:  palnHOHANbHAs | ONEPUPYET nousaTusMH: | Ilpaktuueckas pabora Ne 1-57
(byHKHI/ISI, IIOKa3aTeybHas | pallMoHaJIbHasA q)yHKHI/ISI, (HpaKTI/I‘ICCKI/Ie 3aHIATHS,
dynkuus, crenensas QyHkuus, | MOKasaTelbHas (QYHKUMS, CTCICHHAS | recTHpOBaHHE, COCTABJICHHE
JorapupMuIecKas dyskus, | GyHKIWS, MOrapuYMHUIECKAs | cpapuuTeNbHBIX TAOMAL). YCTHBI
TpuroHometpuueckue  GyHkuuu, | PYHKIHS, TPUTOHOMETPUICCKUC ompoc no Temam 1-13
oOpaTHbIe (QYHKIIHH; (yskimu,  obpatHble  QyHKIHH;

CTpOUT rpadukn N3y4YEeHHBIX

(hyHKIMH, HCTONB3yeT TpaduKu TpU
U3y4eHHH MPOLIECCOB U

3aBUCUMOCTEH, IPU PELIEHUHM 3aa4 U3
JPYTUX Y4eOHBIX IPEIMETOB M 3a1ad
U3 pealbHOM KU3HHU; BBIPAKAET
dbopMmymamMu  3aBHCHMOCTH ~ MEXIY

BEJTMYMHAMU;

36 3HaHWME MOHATHA: CpegHEe | omepupyeT  HOHATUSAMM:  cpeasee | [lpakrtudeckas pabora No 1-57
apudMeTHyecKoe, MEJIMaHa, | apruhMETHIECKOE, MeInaHa, | (MpakTHYECKUe 3aHATHS,
HauOoJbllee M  HAWMEHBIIEE | HamOONbIIEE u HAaUMEHBLIEE | TeCTUPOBAHHE, COCTaBJICHUE
SHAYCHUA, pasMax, [IUCHEPCHA, | 3HadeHus,  pasMax,  JIMCNEPCHS, | cpaBHUTENbHBIX TAONHI). Y CTHBIN

CTaHAAPTHOC OTKIIOHCHUEC

ompoc 1o TeMam 1-13
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YHCIIOBOT0 Habopa;

CTaHIAPTHOC OTKIIOHCHUEC YHCIOBOI'O

Habopa;
U3BIICKACT, UHTEPIPETHPYET
UHGOPMALUIO, MPEACTABICHHYIO B

TabIUIIaX, Ha qUarpaMMax, rpadukax,
OTP@XAIOIIYI0 CBOHCTBA pEalbHBIX
NPOLIECCOB U SIBJICHHUH; NPEACTABISCT
nH(OpMaLMIO C MOMOLIBIO TAOJIUI
JarpaMm; UccienyeT
CTAaTHCTHYECKHE JIJAaHHBIC, B TOM YHCIIE
c NPUMEHEHHUEM rpaduieckux
METOJIOB M JICKTPOHHBIX CPEJICTB;

37 3HaHWE MOHATHA: CIyYalHBINA

ONBIT M CIy4ailHOE
BEPOSITHOCTh
COOBITHS;

coOBITHE,

CIIy4ailHOTO

OIepUpPYeT IMOHATHAMH: CITyYalHBIN
ONMBIT W  Cly4yaiHOE  COOBITHE,
BEPOSATHOCTH CIIYYaiHOTO COOBITHS;
BBIYUCIISIET BEPOSATHOCTD c
UCIIONB30BAaHHEM rpadugecknx
METOZOB;  NPHMEHSeT  (HOPMYJIEI
CIIOXKCHHUS " YMHOXXCHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE
(dakTel ¥ (QOpMYJBI TPH PpEIICHUU
3a7a4;  OLEHHMBAaeT  BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4alHBIMH BEJTMYUHAMH; IPUBOJAUT
OpUMepsl  TPOSIBJICHHS ~ 3aKOHA
OONbIIMX 4YHCENl B MNPUPOIJHBIX |
OOIIECTBEHHBIX SIBICHUSX;

[Ipaktnyeckass pabora Ne 1-57
(mpakTHYeCcKHe 3aHATHS,
TECTHPOBAHHE, COCTaBIICHUE
CPaBHUTENBHBIX Ta0OnHIr). Y CTHBIN
ompoc 1o Temam 1-13

38  3HaHMe
npsiMasi,

TIOHATHU

s.  TOYKa,
MIOCKOCTD,

MIPOCTPAHCTBO, ABYTPAHHBIA yTOII,

omepupyeT  TOHATHAMHU:  TO4Ka,
mpsMasi, IJIOCKOCTh, IMPOCTPAHCTBO,
JIByTPaHHBIN YTOJI, CKPEIINBAIOIIAECS

[Ipaktndyeckas pabora Ne 1-57
(mpakTHYecKHe 3aHATHS,
TECTHPOBAHHE, COCTaBIICHUE

CKPCHIHBAIOIIHNECS MPAMBIC, HPAMBIC, CPaBHHTENbHBIX TaONHIT). Y CTHBIN
HapaienbHOCTb U | mapajuleNbHOCTb Y| onpoc no Temam 1-13
MEPIICHANKYJIAPHOCTh TPSMBIX M | HEPHCHAUKYISIPHOCT  NIPSAMBIX |
IUIOCKOCTEH, yroia MEX]y | IUIOCKOCTEH, YroJl MeX1y IpsSMBIMHU,
MPSIMBIMH, YrOJ MEXIy MPSIMON M | yrold MeXAy NpsIMOM M IUIOCKOCTBIO,
IUIOCKOCTBIO, yroia MEXIy | yroa MEXTY IUIOCKOCTSIMH,
IUIOCKOCTSIMH, ~ PAcCTOSIHAE  OT | PACCTOSHUE OT TOYKH A0 IMIOCKOCTH,
TOYKH JI0 MIOCKOCTHU, PACCTOSHUE | PACCTOSHUE MEXTY IpSIMBIMH,
MEXJy TpPSMBIMH, PpAacCTOSHHE | PACCTOSHHE MEXIy IUIOCKOCTSAMU,
MEX]Ty IUIOCKOCTSIMH; UCTIONB3YeT TPU pEUICHHH 3ajad
u3y4eHHble  (aKThl ¥  TEOPEMBI
IUTAHUMETPHH; OLIEHUBAET pPa3MepHl
00BEKTOB OKPYKAIOILET0 MUPA;
39 3HaHHE MOHATHSA: | OIIEPUPYET nonarusmu: | Ilpaktudeckas pabGora Ne 1-57
MHOTOIPaHHUK, CEYEHHUE | MHOTOTPaHHIK, CeYCHHUE | (TPaKTHUYCCKHUE 3aHATHS,
MHOTOIrpaHHHUKA, KY6, MHOTOI'paHHUKA, KY6, TECTUPOBAHUE, COCTaBJICHUE
napaseNenunes, npU3Ma, | Iapajuieenune], pu3Ma, TMPAMHUIA, | cpaBHHTENBHBIX TAONHIT). Y CTHBI
nupaMuzaa, Gurypa u moBepxHocTh | purypa M MOBEPXHOCTh BpAILCHUS, ompoc 1o Temam 1-13
BpalleHus, IWINHAP, KOHYC, Iap, | IMINHAP, KOHyC, Immap, cdepa,
ctepa, CEYCHHUs ¢buryps! | cedeHus ¢buryps BpallleHus,
BpaIIeHHs, IUIOCKOCTB, | TUIOCKOCTb,  Kacaromiascs  cdepsl,
Kacaromasacst cdepsl, HOUIMHAPA, | MWIKHIPA, KOHYyCa, IUIOIIAb
KOHyCa, IUION[aJb TIOBEPXHOCTH | IOBEPXHOCTH NHPAMHIBI, TPHU3MEI,
NUpaMuabl, TPU3MBL,  KOHYycCa, | KOHyca, IWIMHAPA, TUIOMaab chepsl,
LWIMHApa, Iuomans  cdepsl, | o0beM  KyOa, IPSIMOYTOJIBHOTO
o0beM Kyba, NPSMOYTOJBHOTO | MapajulelienuIesa, MUpPaMUJEL,
napaseNnenuneaa, MUPaMUABL, | IPU3MBI, LUIUHIPA, KOHyca, IIapa;
NpU3MBI,  IWIMHApPA,  KOHYyca, | 1300pakaeT  MHOTOI'DAaHHUKH U
miapa, MOBEPXHOCTHU BpAIIECHUS, UX CEYECHUS
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OT pPYKH, C MOMOINBI0 YEPTEKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX
CpENICTB; pAacloO3HAeT CHUMMETPHUIO B
MIPOCTPAHCTRE; MIPaBUJIbHEIC
MHOTOTPaHHUKH;

310 3HaHWE MTOHATHS: IBMXECHUE B
MIPOCTPAHCTBE, MTO00HBIE

(bUrypbl B IpOCTPAHCTBE;

OIepUpyeT MOHATHAMH: ABHXEHUE B
MIPOCTPAHCTBE, IOA0OHBIE (QUTYPHI B
MPOCTPAHCTBE; UCTIONB3YyeT
OTHOLIECHHE IUIOIIAEH TOBEPXHOCTEN
n 00BEMOB MOAOOHBIX (UTYp TpPHU
peLIeHNH 331,

[Ipaktnyeckass pabora Ne 1-57
(mpaxTHUaecKue 3aHATHS,
TECTUPOBAHHE, COCTaBIJICHHE

CPaBHUTEIHHBIX Ta0HIT). Y CTHBIN
ompoc 1o Temam 1-13

311 3HAHUE TOHSATHS:
MIPSIMOYTOJTbHAS crucreMa
KOOpAWHAT, KOOPAWHATHI TOYKH,
BEKTOp, KOOPIMHATHI BEKTOPA,
CKaJIsipHOE TPOU3BEACHUE, YTOJ
MEXTy BEKTOpaMH, cymMma

BEKTOPOB, MPOU3BEICHUE BEKTOPA
HAa YUCIIO;

OTepUpyeT MOHATHAMHU:
IpPSMOYTOJbHAs CHUCTeMa KOOpPIUHAT,

KOODPJMHATEI TOYKH, BEKTOD,
KOOpPAMHATBI  BEKTOpa, CKalIpHOE
MIPOU3BE/ICHUE, yroiu MEXTY
BEKTOPaMH, cymma BEKTOPOB,

NPOM3BEACHHE BEKTOpa HA YHCIIO;
HaxXOJUT C TIOMOUIBIO HM3Y4YEHHBIX
¢opMynT  KOOpPAMHATHI  CEPEIHMHBI
OTpEe3Ka, pacCTOSHHE MEXIY ABYMS
TOUKaMU;

[Ipaktnyeckas pabora Ne 1-57
(mpaxTHUecKue 3aHATHS,
TECTHPOBAHHE, COCTaBJICHUE

CPaBHHTENbHBIX TaOIHI). Y CTHBIN
ompoc 1o TeMam 1-13

Ymenus:

Vi BJIaJICHUE meronamu | [IpoBogur nokaszarenbHele | [Ipaktuueckass pabora Ne 1-57
JIOKa3aTeNbCTB, ANTOPUTMAaMHU | pacCyKICHHUS, BIAJCET aNTOPUTMaMU | (MIPaKTUIECKHE 3aHATHS,
penieHus 3a/1ad4; yYMEHHE | pelIeHuUs 3ajad, (dhopMyIHpyeT | TECTHPOBaHUE, COCTaBJICHUC
(dhopmynHupoBaTh OTIpEJIENICHNUS, | AKCHOMBI U TEOPEMBI. CPaBHUTENbHBIX TaOJHII). Y CTHBIM
aKCHOMBI U TE€OPEMBI, MPUMEHSTh ompoc 1o Temam 1-13

X, TPOBOJIUTH JOKa3aTelbHbIC

pacCyKJeHHsi B XOJie pEIICHUs

3a7a4

v2 yMEHHE onepupoBath | OnepupyeT  moHATUAMH  creneHb | [Ipaktuueckas pabGora Ne 1-57
MOHATHUSIMH:  CTE€IEeHb  YHCIA, | YUCIa, sorapudm, BEITIONHSCT | (PaKTHIECKUE 3aHATHS,
norapupm 4qpCoa; YMCHHUE | BRIYHCICHUS 3HAYCHUH BBIPAXKCHUM, | TECTHPOBAHUE, COCTaBIICHHE

BBINIOJTHATH BBIYHUCIICHUE 3HAUEHUH
1 npeoOpa30BaHMs BEIPaXKEHUH CO

COACPIKAIUX CTCIICHU U J'IOl“apI/I(i)MBI

CPaBHUTEIHHBIX TaONHII). Y CTHBIN
ompoc 1o TeMam 1-13

CTENICHAMH W Jorapudmamu,

mpeobpa3oBaHus JIpo6HO-

PalMOHAIIBHBIX BBIPAKEHHH;

v3 YMCHHUE oneprpoBath | OnepupyeT MOHITHIMU: IIpaxTudeckas pabora Ne 1-57
MNOHATUAMMU! pallMOHAJIBHBIC, | panuOHAaJILHEIE, HUppanyoHabHbIe, | (TIpaKTHYECKHUe 3aHATHS,
HppanuOHAJILHBIC, MoKasaTejbHbIE, CTETIEHHbIE, | TECTUPOBAHUE, COCTaBJICHHUE
HOKa3aTeJIbHbIC, CTCUCHHBIC, | jorapudmuueckue, CPAaBHHUTENLHBIX Tabmui). Y CTHBINA
norapugmirieckue, TPUTOHOMETPUYECKHE YypaBHEHHs U | ompoc no remam 1-13
TPUTOHOMETPUYECKHE YypaBHEHHS HEDABCHCTRA, WX CHCTOMBL;

1 HEPaBEHCTBA, UX CUCTEMBbI;

V4 yMeHUe ONepHpOBATh | ONEpUpYyeT MOHATUAMHU: ¢yHKIUS, | [IpakTndeckas pabora Ne 1-57
TIOHSATHSAMMU: (GyHKUMs, | HEMPEphIBHAS (Gynkuys, | (mpakTuuecKue 3aHATHS,
HenpepbIBHAs ¢byHkiws, | TPOU3BOAHAS, nepBooOpasHas, | TecTMpOBaHHE, COCTaBJICHHE
npousBoAHAA,  TepBOOOpasHas, | ONpPeACNCHHbIH wnHTerpan; HaxomuT | cpaprmTensHbIx Tabmui). YCTHEI
OTpeeIeHHBIN HHTEeTpall; yMeHue | ITPOU3BOJHBIC SJCMEHTAPHBIX | ompoc mo Temam 1-13

HAXOIHTb NPOM3BO/IHbIE (yHKIMHA, WCHONB3Ysl CIPaBOYHBIE

3JIEMEHTapHbIX Gynkuuii, | MaTCPHAIIBL .

HCTIOMB3Ys1 cripasoumpie | MCCICAYET B MPOCTEHLINX  cirydasx

MaTEpHATH,  HMCCUC/IORATH B (hyHKIIMM Ha MOHOTOHHOCTb, HAXOAUT

MPOCTEHIINX CiTydasix (QYHKIHMN
HA MOHOTOHHOCTb, HaXOJHUThb
HauOoNpIINE W HaWMEHbIINE

HanOobIINe u HaUMEHBIINE
3Ha4YeHHs (QYHKIHIA; CTPOUT rpaduku
MHOTOWJICHOB C  HCIIOJIb30BaHUEM
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3HaueHMs (YHKIMH; CTPOMTH | ammapara MaTeMaTHYEeCKOTO aHAJIN3a;
rpaduku MHOI'OYJIEHOB c | IpUMEHsAeT  OPOM3BOJHYIO  IIpU
HMCIIOJIb30BaHUEM annapara | PCHICHMH  3alladi  Ha  JBHXKCHUC,
MaTeMaTU4eCKOro aHaJIN3a; pemacT NPaKTUKO-OPUECHTUPOBAHHBIC
PHMCHATh TIPOM3BOAHYIO Ipy | 334a4H Ha HauOoIbIINe u
pelICHMM 3aad Ha JBHKeHue; | HAUMEHbIIHE 3HAYCHMUS, Ha
permaTs HAXOXJCHWE IIyTH, CKOPOCTH U
IPaKTHKOOPHUEHTHPOBAHHBIE ycKoperus,
3aJa4yd  Ha  HauOOJbIINE U
HalMEHbIIME  3HAYCHMdA,  Ha
HaXOXXJEHHE IyTH, CKOPOCTH H
YCKOPEHHS;
v5 yMEHHE OIIEpUPOBATH | OIEPUPYET noHsatusamH: | [Ipakruueckas padora Ne 1-57
HOHATHUAMMU: panuvonajbHas | palMOHAJIbHAasA Gyuknus, (mpakTHueckue 3aHSITHUSA,
byHKIMA, nokasaresibHas | OKasaTelbHas (QYHKIHS, CTENCHHAs | recTMpoBaHME, COCTaBJICHUE
dyHKuMS, cremeHHas yHkuws, | PYHKIIA, OrapubMIICECKAs | cpapHuTenbHBIX TAGMI). Y CTHBIN
norapupMudIecKas bymkms, | PYHKLIAL, TPUTOHOMETPUICCKHUC | oy ¢ 1o Temam 1-13
¢yakoun, — oOpaTHBle  (YHKIWH,
TPUTOHOMETpPUYECKHE  (DYHKIHUH,
CTpOUT rpaduxn N3y4YECHHBIX
oOpaTHble  (QYHKIMH;  yMEHHE .
(yHKIMIA, UCTIONB3yeT rpaduku MpH
CTpOUTHh TpadUKH  HM3YYEHHBIX

(GyHKUOWH, UCIONB30BaTh TpaduKu
IpU W3YyYCHUM MPOIECCOB U
3aBUCUMOCTEH, IIpU  pPELICHUH
3amad M3 JIpYyrUX  y4eOHBIX
IIPEIMETOB U 3aJa4 U3 PEeallbHOU
KW3HW; BbIpakaTb (HOpMyIaMu
3aBUCHMOCTH MEX]ly BETHIMHAMM;

W3y4YECHUH IPOLIECCOB U
3aBHCHUMOCTEI, IPH peIIeHnH 3a1a4 U3
JpYTUX Y4eOHBIX IPEIMETOB M 3amad

W3  peajbHOW JKU3HM; BBIPAXKAET
dbopMynaMu  3aBHCHMOCTH  MEKIY
BEJTMUMHAMU;

Y6 ymeHue pemaTh TEKCTOBBIE
3a7a4d pa3HbIX THIIOB (B TOM
YHCIIE Ha MPOIICHTHI, TOJIH U YaCTH,
Ha JBIDKCHHUE, PaboOTy, CTOUMOCTh
TOBApOB M YCIyT, HAJIOTH, 3a7a4u
13 00JIACTH YIPABJICHUS THIHBIMA

pelaeT TEKCTOBBIE 3aJadd Pa3HbIX
TUMOB (B TOM 4HWCJIC HA IPOIEHTBHI,
JIOJIM ¥ 4acTH, Ha JBIDKEHHE, paboTy,
CTOMMOCTb TOBapOB U YCIYI, HaJOI'H,
3a7a4d M3 OONacTH  yHpaBJICHHSA
JMYHBIMU U CeMEHHbIMU (PUHAHCAMN);
COCTAaBJISICT BBIPAXKCHUS, YPABHEHMUSI,

IIpaktnyeckas pabora Ne 1-57
(mpakTHYecKHe 3aHSITHS,
TECTHPOBAHHE, COCTaBIICHUE

CPaBHUTEIHHBIX Ta0IHII). Y CTHBIN
ompoc 1o TeMam 1-13

U ceMeHHbIMU VHAHCaMH);
¢ ); HEpaBeHCTBA M HX CHCTEMBI IO
TaBISATh BBIPXKEHUS
cocrasi PAAKCHIT, YCIIOBHUIO 3aJ1auH, Huccaenyer
YPaBHCHUS, HCPABCHCTBA M HX | 114;5vyennoe peleHne U OleHHBACT
CHUCTEMBI TI0 YCIOBHMIO 3a/a4d
Y flas, MIPaBIOIOIOOHOCTh PE3yIBTATOB;
HCCIIeI0BaTh MIOJIyYEHHOE
pelieHue u OLICHUBAaTh
MIPaBIOIIOT00HOCTE PE3YIBTATOB;
V7 YMEHHE OTIepPHPOBATH | ONEpUpyeT  MOHATHAMHU:  cpenHee | [Ipaktudeckas pabora Ne 1-57
MOHATHSIMMU: cpenHee | apudpmMeTuiecKoe, MenuaHa, | (TpakTHUECcKHe 3aHATHS,
apI/I(I)MCTI/IIIeCKOG, MeEJIMaHa, | gauboJblnee u HanMeHblliee | TECCTUPOBAHUC, COCTAaBJICHUC
HauOoJblICe M HAMMEHBIICE | spauenus, pasmax, jucniepenst, | CPABHUTENBHBIX Tabmui). Y CTHBIHA
3HAYEHNUS, PasMax, JHMCIEPCHA, | crappapTHOE OTKIOHEHHe 4uCciI0BOro | OMPOC MO TeMam 1-13
CTaHJapTHOE OTKIOHEHHE | 11a5ona;
$
YHCIOBOTO  Habopa, eHne
pa, Y™ U3BJIEKAET, HHTEPNPETUPYET
W3BJICKATh, MHTEPIPETHPOBATE | (OPMAIMIO, TPE/CTABICHHYIO B
2
nHPOPMANHNIO, IPEICTABICHHYIO B
6(1) PMAIHIo, Tpex y TaONUIIAX, HA JUATpaMMax, rpadukax,
TabnuLax Ha HarpaMmax o
1ax, Auarp ’| OTpakalollyl0 CBOHMCTBA pPEaJbHBIX
apukax axa .
P (? ’ OTPKAIOMLYIO MIPOIIECCOB M SIBICHUIL; TPEACTaBIIET
CBOHCTBA pealbHBIX MPOLECCOB H | (HOPMAITHIO ¢ TIOMONIHIO TAGIHI H
SIBIICHUH; TPEJICTABIIATE | oo e -
HH(POPMALIUIO ¢ TOMOIIBIO TaOIHIT AHarp ’ Y
P CTaTUCTHYECKHE JaHHBIE, B TOM YHUCIIE
u uarpamwm; u BaTh
JIarpam; CCICNOBATE | MIPUMEHEHUEM rpaduIecKux
CTaTHCTHYECKUE JaHHBIE, B TOM
A ’ METOJIOB M DJIEKTPOHHBIX CPEJCTB,;
qrcie c IPUMEHEHUEM
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rpaduuecKux METOJOB u
9JIEKTPOHHBIX CPEACTB;

V8 yMeHUe OIepHpoBaTh
TOHATHUSIMU: CIIyYailHBI ONBIT U
ciTydaiiHOe COOBITHE, BEPOSTHOCTh
CIIy9alfHOTO  COOBITHS, YMCHHE
BBIYHCIIATH BEPOSATHOCTH c
UCTIONB30BAaHNEM  Tpaduieckux
METOJIOB; TNPHUMEHATh (HOPMYIIBI
CIOXEHUs u YMHOXEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE
(dakTel 1 (HOPMYIBI IPU PEUICHUN
3aJa4; OLIEHMBATh BEPOATHOCTU
peaybHBIX COOBITHIT; 3HAKOMCTBO

CO CIOy4YallHBIMH  BEIHIMHAMH;
yMEHHE TPHUBOAUTH  IMPUMEPHI
NPOSIBJICHUS]  3aKOHa  OOJBIIUX

YHCeN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUSX,

OIEpUPYET IMOHATUAMU: CILy4alHbII
ONMBIT M  CiydaifHoe  coObITHE,
BEPOSITHOCTh  CJIy4alHOTO COOBITHS;
BBIUUCIISAET BEPOSATHOCTh c
UCTIONIb30BaHUEM rpaduieckux
METOJIOB;  TpHMEHseT  (opMyIsl
CIIO’KEHUS u YMHOXKEHUS
BEPOSATHOCTEN, KOMOMHATOPHBIE
(akTel W (QOPMYNBI TIPH PEUICHUU
3aa4;  OLEHHUBAaeT  BEPOSITHOCTU
peaybHBIX COOBITHH; 3HAaKOMCTBO CO
CITy4aifHBIMU BETMYMHAMU; IPUBOJUT
MIPUMEPEI MIPOSIBIECHUS 3aKOHa
OoNIBIIMX 4YHCEeNl B NPUPOJHBIX U
0O0IIECTBEHHBIX SABICHUSIX;

[Ipaktnyeckass pabora Ne 1-57
(mpakTuueckue 3aHATHS,
TECTUPOBaHUE, COCTaBJICHHE

CPaBHUTEIBHBIX TAOJUI[). Y CTHBIN
ompoc 1o TeMam 1-13

Y9 yMeHHe OIepHpOBaTh
NOHATHUSAMM:  TOYKa,  HpsAMasd,
IUTOCKOCTB, MIPOCTPAHCTBO,
JBYTpaHHbIN yrodi,

CKPCIIUBAIOIIHNCCS IPSAMBIC,
NapalieJIbHOCTb U
NEPOCHAUKYIIIPHOCTL IMPSAMBIX H

IJIOCKOCTEH, yroa MEXY
IIPSMBIMH, YIOJl MEXIy NPsSMOM U
IUTOCKOCTBIO, yroi MEXIY
IJIOCKOCTSIMH, ~ PAacCTOSIHUE  OT

TOYKH JIO TUIOCKOCTH, PacCTOSIHHE
MEXAY TPSIMBIMH, PacCTOSHHE
MEXAY IUIOCKOCTSAMH; yMEHHE
UCTIONIB30BATh IIPH PEIICHUH 3a1a4
n3y4eHHblE (AKTBI WM TEOPEMBI
IUIAHUMETPHHU; YMEHHE OLICHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIETO

ONepUpyeT  MOHATHAMHU: TOYKa,
mpsimasi, IUIOCKOCTb, IIPOCTPaHCTBO,
JIBYTPaHHBII YIroJl, CKpeIMBaoIIMecs
IpsIMbIE,

HapaIeIbHOCTh u
HNEPIECHIUKYJISIPHOCTE  NPSIMBIX U
IUIOCKOCTEH, yrojl MeXIy IpsMbIMHU,
YTOJI MEXKAY HPSMOH U MIOCKOCTBIO,

yromn MEXIY TUIOCKOCTSIMH,
paccTosiHHEe OT TOYKH JO IUIOCKOCTH,
paccTostHue MEXIY TIPSAMBIMH,
paccTosiHIE MEXOY IUIOCKOCTSMH;
UCTIONB3YeT TPH pEUIeHHH 3ajad
u3ydeHHble  (AaKTBI ¥ TEOPEMBI

IUTAHUMETPHH; OLIEHUBAET Pa3MepHI
00BEKTOB OKPYKAIOIIETO MUPA;

[Ipaktnyeckass padora Ne 1-57
(mpakTHueckue 3aHATHS,
TECTUPOBAHUE, COCTaBJICHHE

CPaBHHTENbHBIX TaONuII). Y CTHBII
ompoc 1o Temam 1-13

MUpa;

Y10 yYMEHUE ONEpHPOBATh | ONEPUPYET nousitusimu: | Tlpaktuueckass pabora Ne 1-57
NOHATHUAMM! MHOTOTpaHHHUK, | MHOTOT'PaHHUK, cedeHue | (MpaKkTHUECKHe 3aHATHA,
CCYCHHE MHOIOTPaHHHKA, KYO,| MHOrorpanmmka, KyO, | TecTHpoBaHue, COCTaBJICHUE
HapajIc/ICuIIeH, HPU3MA, | mapanesenures, Npu3Ma, NMpaMu/ia, | CPaBHUTEIbHBIX TaONuIl). Y CTHBII

npamMuza, Gurypa u moBepXHOCTh
BpallleHUs, UAIUHIP, KOHYC, 11ap,
chepa, CeUeHHS ¢burypst
BpAIICHHS, IIOCKOCTb,
Kacaromasicss cepbl, HHUIXHIPA,
KOHyCa, IUIOMIaAb TMOBEPXHOCTH
OUPaMHJbI, OPU3MBIL,  KOHYCA,
OWIMHIpA,  IUIOMAnb  cQepsl,
obvemM Kkyba, TPAMOYTOJIBHOTO
napajieienunea, MHPaMH/IbI,
OpU3MBI,  LWJIMHApA,  KOHYCa,
mapa; yMeHHue n300paxarhb
MHOTOTPaHHUKH ¥ IOBEPXHOCTH

BpAILlEHUs, UX CEYEHUA OT PYKH, C
TIOMOUIBIO YEPTEIKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yMEHHE pacIo3HaBaTh
CHMMETPHIO B  NPOCTPAHCTBE;

¢urypa M TOBEPXHOCTh BPAIICHUS,
IIHHP, KOHYC, map, chepa, ceueHus
¢durypsl  BpalieHus,  IUIOCKOCTb,
Kacarorasicsi  cdepbl,  UIHHIpA,
KOHyca,  IUION@A[h  [OBEPXHOCTH
MIAPAMUIBI, NIPUA3MBI, KOHYycCa,
MWIMHIPA, TUIOMAnb cepbl, 00beM
KyOa, MPSIMOYTOJIBHOTO
napajuiesienumesa, MTHPAMHUIBI,
NpU3MBI, LWIMHIpA, KOHYyCa, IIapa;
n300paxkacT ~ MHOTOTPAaHHHKH U
MOBEPXHOCTH BPAICHUS, HX CCUYCHUS
OT PYKH, C TIOMOIIBI0 YEPTEIKHBIX
HHCTPYMEHTOB WM 3JCKTPOHHBIX
CPEICTB; pPAacIlO3HAET CHMMETPHUIO B
IIPOCTPAHCTBE; IIPaBUJIbHBIE
MHOTOI'paHHUKH;

ompoc 1o Temam 1-13
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yMeHUue pacmo3HaBaTh

IIPAaBUIbHBIE MHOTOIPAaHHUKH;

V11 yMEHHE OIIEpUpPOBATH | ONEPUPYET MOHATHSIMU: IBWKeHHe B | [Ipaktnueckas pabora Ne 1-57
MOHATUSAMHU: JIBIDKEHUE B | mpocTpaHcTBe, MOJ00HBIe (UrYpHl B | (IIPaKTHYECKHE 3aHATUS,
MIPOCTPAHCTBE, NOAOOHBIE PUTYPHI | TPOCTPAHCTBE; UCTIOJB3YyeT | TECTUPOBAHUE, COCTaBJICHUE

B TMPOCTPAHCTBE; HCIOJIHL30BaTh
OTHOIICHUE TToIaaen
TTOBEPXHOCTEH u 00BeMOB

MOMOOHBIX (UTYp TIPH pEIICHUN
3aj1ad4;

OTHOIIICHHE TUIOIaieH TIOBEpXHOCTEN
n 00beMOB MONOOHBIX ¢(uryp mpu
pelLICHNY 3a/1ay;

CPaBHUTEIBHBIX TAOIUII). Y CTHBIN
ompoc 1o TeMam 1-13

V12 yMEHUE BBIYHCIISATh
TeOMETPUIECKUE BEJIMYMHBI
(mmmMHA, yTON, TUIOMAAb, OOBEM,
IUIOIIAAb TTOBEPXHOCTH),
UCTIONB3Ys U3Y4YCHHBIC (HOPMYIIBI U
METO/IbI,

Brruncnser reOMETPUIECKUE
BEJIMYMHBI (IJIMHA, YTOJI, TUIOLIA/h,
0o0BeM, IUIOIAAb ITOBEPXHOCTH),
UCTIONB3Ys U3y4YeHHbIE (OPMYIIBI U
METO/IBI;

[Ipaktrdyeckas pabora Ne 1-57
(mpaxTHUaecKue 3aHATHS,
TECTHPOBAHHE, COCTaBJICHUE

CPaBHUTEIBHBIX TAaOIMII). Y CTHBIH
ompoc 1o TeMam 1-13

V13 yMEHUue OIIepUPOBAThH
TIOHSTHSMH: IpsAMOYTOJIbHAS
cUcTeMa KOOPAMHAT, KOOPIUHATHI
TOYKH,  BEKTOP, KOOPIMHATHI
BEKTODA, CKaJIIpHOE
NPOU3BEICHHE,  YroJll  MEXIy
BEKTOpaMH, CyMMa BEKTODOB,

[POM3BENCHIE BEKTOPA Ha YHCIIO;
HAXOJIHUTh C IOMOIIBIO H3YYEHHBIX
(GbopMyn KOOpIMHATHI CepeAUHbBI

ONCPUPYET NOHATUAMMU:
NpsAMOYTOJIbHAsA CHUCTEMA KOOPAHWHAT,

KOOPAWHATHI TOYKH, BEKTOP,
KOOpJUHATBEl  BEKTOpa, CKAISIPHOE
MIPOM3BEICHUE, yrou MEXITy
BEKTOpaMH, cyMMa BEKTOPOB,

MPOM3BEICHUE BEKTOpa Ha YHCIO;
HaXOIUT C TOMOHIBIO HM3YYEHHBIX
(¢opMynT  KOOpAMHATHI  CEPEIUHBI
OTpe3Ka, PAcCTOSIHHE MEXIYy ABYMS
TOUYKaMU;

[Ipaktnyeckass pabora Ne 1-57
(mpakTHueckue 3aHATHS,
TECTHPOBAHHE, COCTaBJICHUE

CPaBHUTEJbHBIX TaONHI). Y CTHBIH
ompoc 1o Temam 1-13

OTpe3Ka,  pacCTOSHHE  MEXIY

JBYMS TOUKaMU;

Y14 yMEHHE BBIOMpATh | BHIOMpaeT monxonsiuii u3ydeHHbld | [Ipaktuuyeckas pabora No 1-57
MOIXOAALINA WM3YYCHHBIH METOJ | METoA A pelleHus  3aj1aud, | (IpakTHYecKue 3aHATHS,
JUIs peeHus 3a7a4yd, | pacro3HaeT MaTeMaTHYecKue (GaKkThl M | TECTUPOBAHUE, COCTaBJICHHUE
pacrmo3HaBaTh ~ MaTeMaTHYeCKHe | MaTeMaTHYeCKue MOJIENH B | CPAaBHHUTENBHBIX Ta0IHII). Y CTHBIN
(axThl ¥ MaTeMaTHYECKHE MOJIENH | MPUPOTHBIX u OOILECTBEHHBIX | orpoc no Temam 1-13

B IMPUPOJAHBIX U O6IJ.IGCTBGHHBIX
SIBJICHUAX, B HCKYCCTBC; YMCHHC

MIPUBOUTH pUMEpbI
MaTeMaTHIeCKHX OTKPBITHI
poccuiickon u MHPOBOH

MaTeMaTH4ECKOU HayKH.

SBJICHUSIX, B HCKYCCTBE; HPUBOIMT
MPUMEPHl MaTEMaTHIECKUX OTKPBITHIH
poccuiickoi u MHUPOBOH
MaTeMaTH4eCKOH HayKH.

O0mue KOMNETEeHIUH

OK 01. CIOCOOBI
petieHus 3a1a4
podeCCHOHAIBLHOMN NEeITeIbHOCTH
HpI/IMeHI/ITeHBHO K pa3J’II/I‘IHI)IM

Bribupats

Bribupaer crocoObl perieHus 3amad

HpO(i)eCCHOHaJ'IBHOfI JACATCIBHOCTHU
MMPUMEHUTEIILHO K Ppa3IMIHBIM
KOHTCKCTaM,

[paktryeckas padora Ne 1-57
(mpakTHYecKHe 3aHATHS,
TECTUPOBaHUE, COCTaBJICHUE

CPaBHUTENBHBIX Ta0MII). Y CTHBII

KOHTEKCTaM, orpoc no Temam 1-13
BreaynutopHas CaMOCTOSITETIFHAS
pabota O1leHKa  BBINIOJTHEHUS
CaMOCTOSITENIbHOI paboTsI o
COCTaBJIEHHIO HH()OPMALIMOHHBIX KapT
c UCTIONb30BaHHUE W3IaHUH
MIepPUOANIECKON neyaTu u
Wurepuerpecypcos

OK  03. IInanuposats n | [Inanupyer u peasnmsyer coocrBennoe | Ilpaktudyeckass pabora Ne 1-57

peanu3oBbIBaTh coOcTBeHHOE | TpO()eCCHOHANIbHOE U JIMYHOCTHOE | (IMPaKTHYecKHe 3aHATHS,

po¢eCCHOHATPHOE B TMYHOCTHOE | Pa3BUTHE,  NPENNPUHUMATEIBCKYIO | TECTHUPOBaHHE, COCTaBIICHUE
pa3BUTHE, IPEANIPUHUMATENBCKYIO | JESITEIBHOCTE B MPO(PECCHOHANBHON | CPABHUTENIBHBIX TAOMHUIY). Y CTHBINA

JIESITEIbHOCTD B| cepe, UCHONB3yeT 3HAHHUA IO | OMPOC 1o TeMaM 1-13
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poeCCHOHATBHOMN cdepe, | duHAHCOBOI TPaMOTHOCTH B | BHeaynmuTopHas caMocTosITeNIbHAS
HCII0JIb30BaTh 3HAHMS IO | Pa3IMYHBIX )KU3HCHHBIX CUTYAIHSIX; paboTa BHekiaccHOE MEpOIPUSATHE
(UHAHCOBOH  TPaMOTHOCTH B Bukropuna o MaTeMaTHKe
Pa3IMYHBIX SKH3HEHHBIX (camMoollcHKa, HampaBJICHHAs Ha
CUTYAIVX; CaMOCTOSTEIBHYIO OIICHKY
CTYACHTOM pe3yIBTaToOB
JIEATSITIBHOCTH).
OK 04. D¢ dexrtnBHO Beper Ha cebs 0TBETCTBEHHOCTS 3a Omnenka BBITTOTHEHHS
B3aUMO/ICHCTBOBATh M paboTarh B | paboty YJIEHOB KOMAaH/bI | CAMOCTOSATEIBLHOM paboTsl o
KOJIJIEKTUBE U KOMaHJIE; (MO TYMHEHHBIX ), pe3yIbTaT | COCTAaBICHUIO MH(DOPMAITMOHHBIX KapT
BBITIOJTHEHUS 3aJaHUMN. C HCIIOJIb30BaHUE U3JaHUHU
MEPUOTUUCCKON rnevyaTu u
Hurepuerpecypcos
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