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1. OBIIIASI XAPAKTEPUCTUKA YYEBHOW JUCIUATIINHBI
«MaremaTuka»

1.1. MecTo aucuunimubl B cTtpykrype OII CITIO

OO6meoOpa3oBaTenbHas AUCHUIUIMHA «MareMatukay sBJsSETCs 00s3aTeIbHOM
4acThlo  0011e00pa30BaTeIbHOIO IMKJIAa 00pa3oBaTeNbHONM MpPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no cnetmansuoctu 54.02.01 u3zaiin (1o oTpacisim)

1. 2. lesin ¥ MUIaHUPYeMble Pe3yabTAThl 0CBOEHUS TUCIHUILINHBI:
1.2.1 leab AUCUMTJIMHBI

Copepxanue mporpaMMmbl  00IIe0Opa3oBaTeIbHOW  JUCHHUILTUHBI — «MartemaTtukay
HAIpPaBJIEHO HAa JOCTHKEHHUE PE3YJIbTATOB €€ N3YUECHHUS
B cootBercTBUH ¢ TpeboBanusiMu ®I'OC COO ¢ yyerom npodeccrHoHaIbHOW HAIPaBICHHOCTH
OI'OC CIIO. ITpuoputeTHBIMU 1ENIMU 00YUESHUS MaTEMATHKE
Ha 6a30BOM YpPOBHE SIBJISIOTCS:

- (¢opMHpOBaHHE UEHTPAJIBHBIX MATEMAaTHYECKUX TMOHATUN (YMCIIO, BEIMYMHA,
reoMeTpuueckass  Qurypa, TEpeMEHHas, BEPOSITHOCTb, (QYHKIHUSA), OOECIICUHBAIOIINX
IPEEMCTBEHHOCTh U NMEPCIEKTUBHOCTh MaTeMaTHYECKOI0 00pa30BaHus 00yYaroLIXCs;

- MIoZIBeJIeHHE 00YyYaroLMXCsl Ha JOCTYITHOM JUIl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTeMaTUKHd M OKpY>Kalolllero MUpa, MOHMMAaHWE MaTeMaTHKU KaK 4YacTH oOIed KyJIbTypbl
YeJI0BEYECTBA,

- pa3BUTHE MHTEIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEH oOydaromuxcs,
MIO3HABATEJILHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUM, KPUTUYHOCTH MBILIEHUS, HHTEpeca
K U3Y4YEHHIO MaTEMaTUKH;

- (¢opmupoBanue (GYHKUMOHAILHOM  MaTeMaTHMYeCKON  IpaMOTHOCTH:  YMEHUS
pacrno3HaBaTh MAaTEMaTUYECKHE ACTIEKTHl B PEAIbHBIX KU3HEHHBIX CUTyalUsX U MPU U3YYEHHUU
JPYTUX TUCHMIUIMH, TPOSIBIEHUS 3aBUCHUMOCTEH M 3aKOHOMEpHOCTEH, (opMynupoBaTh UX Ha
A3bIKE MAaT€MaTMKM UM CO3/1aBaThb MaTEMaTHUYECKUE MOJEIH, IPUMEHATh OCBOEHHBIN
MaTeMaTUYeCKU amnmapaT JUIsl pelIeHHs NPaKTUKO-OPHMEHTUPOBAHHBIX  3ajad, 3ajad

HpO(i)eCCI/IOHaJ'II)HOI‘;I ACATCIIBHOCTH, HHTCPIIPETUPOBATE U OLICHUBATH IMOJTYYCHHBIC PE3YJIbTATHI.

1.2.2. IInanupyembie pe3yabTaThbl 0CBOEHHS 00111€00pa30BaATEIbHOM TUCHMILIUHBI

Oco6oe 3HaueHNe JUCIUIUIMHA UMeeT npu GpopmupoBanuu u passutuu OK u ITK.



Koa u HauMeHOBaHMe

PesyabTaThl 00y4eHHs

?CZ&B:IIZEZ:;‘;E Oo0mue JucuuniMHapHbIe
OK 01. BsiOupars | JInuHOCTHBIC pesynbtatel | [IP61. Bmagenne  meromamu
CIOCOOBI pelIeHus | JOJKHBI OTPaKaTh JI0Ka3aTeNbCTB, IroOpuTMaMu
3aza4 B 4acTu: TPYJIOBOTO | peHICHUS 3ajady; yMEHHE
npogeccuoHaTbHON BOCIIUTAHMUSL: dbopMyaHpoBaTh  OIpeneseHUs,
NeSITeNIbHOCTH - TOTOBHOCTh K TPYAY, | aKCHOMBI U TEOPEMBI, IPUMEHSTh
IIPUMEHUTEIBHO OCO3HaHUE LIEHHOCTH | UX, MPOBOJAUTH JOKa3aTeJIbHbIE
K pa3IMyYHbIM | MacTepCTBa, TPYI0II00UE; paccy X JIeHUs B XOJ€ PpEIICHUS
KOHTEKCTaM - TOTOBHOCTb K AaKTHBHOW | 3ajauy;
IEeATENbHOCTU [1P62. VYwmeHuwe omepupoBaTh
TEXHOJIOTMYECKON U | MOHATUSIMU:  CTENEHb  4MCIIA,
COLIMAJIbHOW HAINPaBICHHOCTH, | JIOrapupm YHCIa; yMEHHE
CIOCOOHOCTh HMHHUIIMMPOBATH, | BBIMNOJHATH BBIUHCIICHUE
IJIAHUPOBATh U | 3HaUeHUH U  MpeoOpa3oBaHUS
CaMOCTOSITEJIbHO ~ BBIMIOJIHATH | BBIPQKEHUHW CO CTENEHAMU U
TaKyIo JesITeIbHOCTD; norapudmamu, MpeoOpa3oBaHUS
- MHTEpeC K pa3IMYHbBIM | JAPOOHO-palMOHAIbHBIX
chepam  TpodeCCHOHATBLHONM | BBIPAKECHMIA;
JeSITeTbHOCTH/ I1P63. VYmenue omnepupoBarh
- TOTOBHOCTb U CITIOCOOHOCTh K | TMOHSATHSMHU: paloHalbHbIE,
o0pa3oBaHHIO UppalMOHAIIbHBIE,
U caMOoOOpa3oBaHMIO  Ha | MOKa3aTelbHbIE, CTETICHHBIE,
MPOTSKEHUH BCEH KUZHU jorapudmuueckue,

MeramnpenmeTHble
pe3yIbTaThI
OTpaXkaTh:
OBnaneHue yHHUBEpCaIbHBIMU
y4eOHBIMU TIO3HABaTEIbHBIMH
JICUCTBUSAMMU:
a)  0a3oBble
JIEUCTBUSA:

- CaMOCTOSITENIEHO
(dbopMynupoBarthb

u AKTyaJIu3UpOBATh
npobJieMy, pacCMaTpuBaTh

€e BCECTOPOHHE;

- yCTaHABJIMBATh
CYIIIECTBEHHBI MPU3HAK WU
OCHOBAaHHWS JUIS CpaBHEHUS,

JOJIXKHBI

JIOTHYCCKHEC

KIaccupuKauu

1 0000IIEHUS;

- OTIpe/IeNATh LETn
JIEATENHHOCTH, 3aJlaBaTh

napamMeTpsl M KpPUTEPUU HUX
JOCTH>KEHUS;

- BBIABIATH 3aKOHOMEPHOCTHU
U IPOTUBOPEYHs

B paccMaTpuBaeMBbIX

TPUTOHOMETPUUECKUE YPAaBHEHHUS
Y HEPaBEHCTBA, UX CUCTEMBI;
ITP65. VYmenue onepupoBaTh
MOHSATHUSIMH: parmoHaIbHast
byHKIM, nokasaresibHas
¢byHKIMS, CTeneHHas (yHKUus,
JorapupmMuyecKas byHKIM,
TPUTOHOMETpHUYECKHE (YHKIINH,
oOpaTHble  (PyHKIUHM; yMEHHE
CTPOHUTH TpaQuKH H3YYEHHBIX
byHKUIHNH, UCIOJIb30BaTh
rpaduku M3yYECHUU
IIPOLIECCOB

M 3aBHCHUMOCTEH, MpPU PpEHICHUU
3ajJjad = M3 JIPYTHX  Y4eOHBIX
MPEIMETOB U 337a4 U3 pealbHOU
KU3HHU; BBIpaXKaTh (QopMmysiaMu

pu

3aBUCUMOCTH MEXTY
BEIMYMHAMU;
[1PG6. Ymenue pearh

TEKCTOBBIC 33]]a4l Pa3HBIX TUIIOB
(B TOM YHCJIC HA MPOIICHTHI, TOJIH
M YacTH, Ha ABW)XEHHE, padoTy,
CTOMMOCTh TOBApOB MW YCIVT,
HAJIOTH, 3amadd u3 o0JacTu
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SIBJICHUSX;
- BHOCHUTb KOPPEKTHBBI B
JIEATEIIbHOCTD, OILIEHHBATh
COOTBETCTBHEC  PE3yJIbTaTOB
[esIM,  OIEHUBATh  PUCKH
IMOCJIEACTBHH JEATEILHOCTH

- pa3BUBaTh  KpPEaTHUBHOE
MBIIIJIECHHAE

OpU  PCHICHUH JKU3HCHHBIX
npobiemM

0) 0a30BbIE
HCCIIEIOBATENLCKUE
JICHCTBUS:

- BJIaJIeTh HaBBIKAMU Y4eOHO-
HCCIIEI0BATEIbCKOM u
IIPOEKTHOM JIEATENHHOCTH,
HaBBIKAMH paspenieHus
npobJem;

- CIOCOOHOCTh ¥ TOTOBHOCTh

K CaMOCTOSITCIbHOMY ITOHMCKY

METOJ0B peICHuA
IPAKTUYICCKHUX 3aJa4,
MIPUMCHCHUTIO Pa3IMIHBIX
MCTOAOB ITO3HAHUA

- BBIABJIIATH MMPpUYUHHO-

CICACTBECHHBIC CBA3U
U aKTyaJIM3upoBaThb 3aJayy,

BBIIBUTaTh  THUIIOTE3y €€
pelIeHus, HaXOJUTh
apryMEHTHI TSt
JI0KA3aTeIbCTBA CBOUX
YTBEPKICHUH, 3a/1aBaTh
rmapaMeTpsl M KpUTEPUH
pELICHHUS;

- aHAJU3UPOBATh IOJTYyYECHHBIE
B XOJI€ pELIECHHUS 3aJa4yu
pe3yJIbTaThlI, KPUTHUYECKH

OLCHUBATHh UX )IOCTOBepHOCTB,
MIPOTHO3UPOBATh U3MEHEHUE

B HOBBIX YCJ'IOBI/ISIX;
pa3pabaTbIBaTh IJIAH PEUICHUS
poOIeMbI

c y4eTOM aHanmza
NMCHOIIINXCST MaTepI/IaJ'IBHBIX

Y HEMaTepUATbHBIX PECYPCOB;
- }’MGTB HepeHOCI/ITB 3HAHUA B
MO3HABATENIBHYIO

U IPAKTUYECKYIO
KHU3HCACATCIIbHOCTH,
- yMETh  HHTErPUPOBATH
3HAHUA n3 pa3HI>IX
MPEAMETHBIX 00J1aCTeH;

oOactu

yIpaBIeHUS JTUYHBIMU u
CEeMEHHBIMU (buHaHCAMH ),
COCTaBIIATh BBIPKEHUS,

YpaBHCHHUA, HCPABCHCTBA M HX
CUCTCMBI 110 YCJIOBHUIO 3aJayiu,

HCCIIEI0BATh HOJTy4EeHHOE
pelieHue u OLICHUBATh
IPaBAONOA00HOCTh PE3YIIFTATOB;
I1P69. VYwmenue onepupoBarhb
HNOHSATHAMH:  TOYKa, TpsMasi,
IUIOCKOCTb, POCTPAHCTBO,
JIBYTPaHHBIN yrod,
CKpeIINBaroIuecs npsiMbIe,
napauIeIbHOCTh "

MEPICHIUKYISIPHOCTh TPSMBIX U
MJIOCKOCTEH, yroi MEXITY
MPSIMBIMH, YTOJI MEKTY MPSIMOM 1
MJI0CKOCTBIO, yroi MEXTY
IUIOCKOCTSIMU,  PAacCTOSTHUE  OT
TOYKH JI0 TNIOCKOCTH, PACCTOSIHHE
MEXIy TMPSMBIMH, PACCTOSHUC
MEXIy IUIOCKOCTSIMH; yMEHHE
UCIIONIb30BAaTh MPU  PEIICHUU
3aja4  W3yuyeHHble (PaKTBl U
TEOPEMbI TUTAHUMETPHH; YMCHHE
OIICHUBATh pa3Mephl O0OBEKTOB
OKPYXKAaroIIero MUpa;

[1P610. VYmenue omnepupoBaTh
MOHSITUSIMHU: MHOTOTpaHHUK,
CEYCHHE MHOTOIPaHHHUKA, KYO,
napajuieNenumnen, pu3Ma,
npamMu/a, ¢durypa 51
MOBEPXHOCTh BpallleHus,
IUTUHApP, KOHYyC, map, cdepa,
ceueHus GUTypsl  BpallCHHS,
MJIOCKOCTh, Kacaromiasics cdepsl,
MWIMHIpa, KOHyCa, IUIONIA]b
MTOBEPXHOCTH MTUPAMH/TBI,
OpU3MBI, KOHYCa, UWIHHIPA,
miomanas chepb, odbeM KyOa,
MPSIMOYTOJIBHOTO
napajuielienumne1a,  MUPAMHUIBI,
OpU3MBI, [HIWHApPA, KOHYCAa,
mapa; yMEHHEe  H300pakaTh
MHOTOTPAaHHUKU U TOBEPXHOCTU
BpallleHUs, UX CCUCHUS OT PYKH,
c MTOMOIIIBIO YEePTEHKHBIX
WHCTPYMEHTOB W DJIEKTPOHHBIX
CPEIICTB; yYMEHHE pPAaclO3HaBaTh
CUMMETPUIO B  IIPOCTPAHCTBE;
YMEHHE pacmo3HaBaTh
IIPaBWJIbHbIE MHOTOIPaHHUKH;
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- BBIIBUraTb HOBBIE UJEH,
Ipeagaratb  OpPUTMHAJIBHBIE
MIO/IXOJIbl U PEILIECHUs

- CTaBUTb HpoOJeMbl U
3a/1auu, JIOITy CKaroIue
CIOCOOHOCTh ux
HCII0JIb30BAHUS

B II03HABaTEIILHON u
COLIMAJIBHOM ITPAKTUKE
OBnaneHue yHUBEpCaIbHBIMU
PEryJISITUBHBIMU JIEHCTBUSIMMU:
a) caMoOpraHu3anus: JeNaTh
OCO3HAHHBIN BBIOOD,
apryMeHTHpOBaTh €ro, OpaTh
OTBETCTBEHHOCTH 3a pEIICHUE

[1P611 VYmenue onepupoBaTh
MOHSATHIMH: JBHIKECHHUE B
IIPOCTPAHCTBE, 110/100HbIE
burypol B MIPOCTPAHCTBE;
HCIOJIb30BATh OTHOILICHHUE
IIomazgei  MOBEPXHOCTEH U

00BbeMOB TOJOOHBIX (puUryp mpu
pEIICHUY 3a/1a4;

I[1P612. YMeHHe  BBIUYMCIITH
Ir€OMETPUUYECKHE BEJIUYHHBI
(nnmuHa, yrou, oAb, O0BbEM,
IUIOIIAdb MMOBEPXHOCTH),
UCTIONB3YSl M3yUYeHHBIE (POPMYIIBI
1 METOJBI;

[IP613. VYwmenue omnepupoBaTh
MOHSATHIMH: MPSIMOYTOJIbHAS
crucrema KOOpJIMHAT,
KOOPJMHATBl  TOYKH, BEKTOp,
KOOPJMHATHI BEKTOpA, CKAIIPHOE
MPOU3BENCHUE, YroJd  MEeXAY
BEKTOpPaMH, CyMMa BEKTOpPOB,
MIPOM3BEICHUE BEKTOpa Ha
YHCJI0; HAXOIUTh

C MOMOIUIBI0 U3YUYEHHBIX (HOpMYII
KOOPJIMHATHl CEePEeIMHBI OTpe3Ka,

paccTrosiHue MEXKTY JIBYMSI
TOYKAMH;

[1P614.  VYmenue  BbIOHUpaTH
MOAXOISIINN U3YUYEHHBIA METO/T
IS pereHus 3a1a4Hu,
pacro3HaBaTb MaTEMaTUYECKHE
(bakTbI

U MareMaTU4eCKHe MOJEIU B
IPUPOJHBIX U  OOIIECTBEHHBIX
ABJICHUSX, B MCKYCCTBE;, YMEHHE

MIPUBOJIUTH pUMEpHI
MaTEMaTHYECKHUX OTKPBITHI
pOCCHIICKOM " MHUPOBOU
MaTEMaTHYECKON HAYKH

OK 02. Hcnons3oBath | JIMuHOCTHBIE pesyabtatel | [IP64. VYmenue omnepupoBaTh

COBPEMEHHBIE CPEJCTBA | JOJKHBI OTpa)kaTb B YacTHU: | MOHSITHUSIMHU: byHKIMS,

MIOMCKa, aHalu3a U | LEHHOCTH HAy4yHOr'0 | HEIpepbIBHAs byHKIM,

MHTEpIpEeTAlNH MO3HAHUS: IPOM3BOJHAs,  IEepBOOOpa3Has,

uHpopManuy, u| - c(OPMHUPOBAHHOCTD | OMpEAEICHHBIH UHTETpall;

nH(pOpMalOHHbIE MHPOBO33PEHHU, YMEHHE HaxXOIUTh MPOU3BOJHBIE

TEXHOJIOTHH IUIA | COOTBETCTBYIOLIETO AJIEMEHTapHbBIX (byHKUIHUH,

BBITIOJTHEHUS 3a/1a4 | COBPEMEHHOMY YPOBHIO | HCHOJB3Ys CIPaBOYHbIE

npodeccuoHaTbHON pa3BUTHS HayKu U | Marepualbl; NCCIEI0BaTh

JESTeNbHOCTH 00111eCTBEHHOM NPaKTUKH, | B IPOCTEHIIMX ClydyasX QyHKIUH

OCHOBAaHHOIO Ha JUaJore | Ha MOHOTOHHOCTb, HAaxOJIUTh
KyJbTyp, CIIOCOOCTBYIOILErO | HauOOJbIIME M  HaUMEHbIIHE
OCO3HAHMIO CBOEr0 MecTa B | 3HAa4eHUs (YHKIMHA; CTPOUTH
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MOJIUKYIBTYPHOM MUDE;
MertanpeameTHbie
PE3YJIbTATHI
OTpaXkaTh:
OBnazneHue yHHUBEpPCaIbHBIMU
y4eOHBIMU TIO3HABaTEIbHBIMU
JICACTBUSAMMU:

B) pabota ¢ nHbopMaIuei:

- BJIQJICTh HABBIKAMU
MOJIy4eHUs MHQPOpMAIUN U3
HMCTOYHUKOB pPa3HbIX THIIOB,

JOJIDKHBI

CaMOCTOATCIIbHO
OCYHICCTBJIATH ITOMCK, aHAJIU3,
CUCTEMATHU3alluIO u

WHTEPIpPETANi0 HHPOPMALIUU
pa3IUYHBIX BHUAOB U (QopMm

MIPE/ICTaBICHMUS;
- co3laBaTh  TEKCThl B
paznuuHbIX  Qopmarax  C
y4eToM Ha3HA4YEHUs
uHbOpMAIMM U IIEJIEBOK
ayJUTOpuH, BbIOMpast
ONTUMAJIbHYIO bopmy
IIPECTABICHUS u
BU3YaJIN3alUy;

- OOCHUBATHL OJOCTOBCPHOCTD,
JICTUTUMHOCTD HH(bOpMaHHH,
€€ COOTBETCTBUC IMPABOBbIM

u MOpPaJIbHO-3THYECKUM
HOpMaw;

- HUCHOJb30BaTh  CpEICTBa
MH(OPMALIMOHHBIX

u KOMMYHHUKAIIHOHHBIX
TEXHOJIOTMI B pELICHUHU
KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX

U OpraHu3allMOHHBIX 337134 C
cOOIroIeHNEM TpeboBaHUM
SPrOHOMUKH, TEXHUKU
0e30ITacHOCTH, TUTHUEHEI,
pecypcocOepexeHus,
MIPABOBBIX M ATHYECKUX HOPM,
HOpM MH(pOPMAIMOHHOM
0€e30IacCHOCTH;

- BJIAJIETh HaBBIKAMU
pacrio3HaBaHWsi W 3aIIUTHI
uH(popMaIuy,
nH(}OpPMaLIMOHHON

0€30IIaCHOCTH JINYHOCTH

rpaduku MHOT'OYJIEHOB C
UCIIOJIb30BAaHUEM anmapara
MaTeMaTH4eCKOTO aHaJIN3a;
HNPUMEHATH TPOU3BOAHYIO

Opu  pelleHuH  337ad  Ha
JBIDKCHHE; pEIIaTh IPaKTHUKO-
OpUECHTHPOBAaHHBIC 3aJauyd  Ha

HauOONbIINE W  HAUMEHBIINE
3HAYEHUs, HA HAXOXIACHUE IYTH,
CKOPOCTH M YCKOPEHHUS

I1PG6. Ymenue peuarsb
TEKCTOBBIC 3371a4H Pa3HBIX THUIIOB
(B TOM 4HMCIIE HA TIPOLECHTHI, JOJIH
U 4YacTH, Ha JBH)KEHHE, padoTy,
CTOMMOCTh TOBapoOB U YCIHYT,

HQJIOTH, 3aJa4d  H3 O0JIACTH
YIpaBICHUS JTUIHBIMU u
CEeMEHHBIMU (buHaHCAMH ),
COCTaBIIATh BBIPKEHUS,

YpaBHCHUA, HCPABCHCTBA U HX
CUCTCMBI 110 YCJIOBHUIO 3aJayu,

HCCIIEIOBATH MOJTyYCHHOE
pelieHue u OLICHUBATh
NPaBONI0I00HOCTh PE3YJIbTATOB;
[1P67. VYmenue onepupoBatrh
MTOHSITUSIMH: cpenHee
apudmernyeckoe, MeIMaHa,
HauOoybllee ¥  HaWMCHBIICE
3HAYeHUs, pa3Max, AUCIIePCHs,
CTaH/IapTHOE OTKJIOHEHHE
gyucioBoro  Habopa;  yMeHue
W3BJIEKATh,  HMHTEPIPETUPOBATH

uH(pOpMaIIMIO, TPEICTaBICHHYIO
B Tabnuiax, Ha JguarpaMmmax,
rpadukax, OTPAXKAIOIILYIO
CBOICTBa peasIbHBIX MPOLIECCOB

" SBJICHUI; IIPEJICTABIISATD
uH(pOpMaLlMIO  C  [OMOUIBIO
TaOJINILL

U JUarpam; HCCJIEIOBATh

CTAaTUCTHYCCKUEC OAaHHBIC, B TOM
YHCIIe c MIPUMEHEHUEM
rpaduyecKux METOI0B u
AJIEKTPOHHBIX CPEJICTB;

[1P614.  VYmeHue  BBIOMpAThH
MOJXOISIIINI U3YUYEHHBIA METOT

TS pelieHus 3aJa4H,
pacro3HaBaTh ~MaTEMaTUYECKHE
(hakKThbI

M MaTeMaTHYeCKHE MOJCIN B
INPUPOJHBIX H  OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHUE




MIPUBOJIUTH MpUMEPEI
MaTeMaTHYECKUX OTKPBITUI
POCCUICKOMN u MUPOBOU

MaTeMaTHYeCKOM HayKH

OK 03. [limanupoBaTh

u peann30BHIBATH
COOCTBEHHOE
npodeccuoHaIbHOe

u JUYHOCTHOE
pas3BuTHE,
MpeaNPUHUMATEIbCKY IO
JeSITeIbHOCTD

B MpodecCHOHATBHON
chepe, HCHOIB30BATH
3HaHUA 110 IPaBOBOM

u (huHaHCOBOM
IPaMOTHOCTH

B pa3IMYHbIX
KU3HCHHBIX CUTYaIUIX

JInyHOoCTHBIE pe3yIbTaThI
JOJIDKHBI OTpa)KaTB

B YacTH: JTYXOBHO-
HpaBCTBeHHOFO BOCIIUTAHUA:

- c(OpPMHPOBAHHOCTD
HpaBCTBeHHOFO CO3HaHu4,
JTUYECKOIO [TOBEIEHUS,

- CIOCOOHOCTH OILIEHMBATH
CI/ITyaIII/IIO n HpI/IHI/IMaTB
OCO3HAHHBIE peLICHHMS,
OPHCHTUPYACH HA MOpPaIbHO-
HPaBCTBEHHBIC  HOPMBI U
LIEHHOCTH;

- OCO3HaHUE JIMYHOTO BKJIa/a
B IIOCTPOEHHE YCTOHYUBOIO
Oymy1mero;

- OTBETCTBEHHOE OTHOIICHHUE K
CBOUM pOAMTEIIAM W (WJIN)
JIpyTUM  4I€HaM  CEMbH,
CO3JIaHMI0 CEMbU Ha OCHOBE

OCO3HAHHOTO MIPUHSATHUS
LEHHOCTe! CceMelHON XU3HU
B COOTBETCTBUH c
TpaaUIUsIMU HapoJ0B
Poccuu;

MeranpeameTHbie

pe3yJIbTaThl JIOJKHBI
OTpaXKaTh:

OBnaneHue yHHUBEpCaIbHBIMU
PETYISITUBHBIMU ACHCTBUSAMU:
a) CaMOOpTraHU3aIUs:

- CaMOCTOSITENIEHO
OCYTIECTBIISTH
M03HABATEIbHYIO
NesITeTbHOCTD, BBISIBIISITH
npooIeMBbl, CTaBUTh u
dhopmynupoBaTh COOCTBEHHBIE
3aJaud B 00pazoBaTeIbHOMN
NEeSITETPHOCTH W YKU3HEHHBIX

CHTYyallUsiX; CaMOCTOSTEIBHO
COCTaBJATh IUIAH pEIICHHS
npoOIeMBbl c y4ETOM
HUMEIOIIHXCSI pecypcos,

COOCTBEHHBIX BO3MOYKHOCTEH
U  T[pPEeAnoyTeHWil;  JaBaTh
OI_[eHKy HOBBIM CI/ITyaI_[I/ISIM;
CrmocoOCTBOBATh

[1P61. Baanenue
JI0Ka3aTesbCTB, AITOPUTMAMHU
peLeHus 3ajay; yMeHue
dbopMyIIMpOBaTh  OMPEICIICHUS,
aKCHOMBI M TEOPEMbI, IPUMEHSTh
UX, TPOBOIUTH JOKa3aTeiIbHbIE
pacCyKIeHHUs B XOJE pelIeHUs
3ajay;

I1P64. VYwmenue
HOHATUSAMMU:
HETpepbIBHAS
IpOM3BOJHAs,  MepBOOOpa3Has,
OIIPEIEICHHBIN UHTErpa;
YMEHHE HaxXOIHUTh IPOU3BOJHBIC
AJIEMEHTapHbBIX GbyHKIUH,
UCTONb3Ys CIpaBOYHbIE
MaTepuabl;  UCCIEI0BaTh B
OpOCTEHIIMX CllydasX (QyHKIUH
HA MOHOTOHHOCTb, HAaXOIUTh
HauOoNbpIIME M  HauMEHbIIHE
3Ha4eHUs (DYHKIWA; CTPOUTH
rpaguku MHOTOYJIEHOB C
UCTIOJIb30BaHUEM ammapara
MaTeMaTH4eCKOTo aHau3a;
MPUMEHSTH TPOU3BOIHYIO

Opd  pelleHud  337ad  Ha
NBIDKEHUE; pelaTh IPaKTHKO-
OPUEHTHPOBAaHHbIE 3aJaydl Ha
HanOoNbIINE ¥  HaWMEHBIIHNE
3HA4YEHUs, HA HAXOXJIECHUE MyTH,
CKOPOCTH M YCKOPEHHSI

[1P65. VYmeHnue onepupoBaTh
TIOHSATHUSIMH: paroHaIbHast
byHKIMA, nokasaresibHas
byHKIUS, CTeneHHas (yHKUIus,
JorapupmMuUecKas byHKIM,
TPUTOHOMETPHUYECKUE (YHKIINH,
oOpatHple  (QYHKIUH; yMEHHUE
CTPOHUTH TpaQuKH HW3YYEHHBIX
byHKUIHNH, UCIOJIb30BaTh
rpaduku W3yYECHUHN
MPOIIECCOB

M 3aBHCHUMOCTEH, MpPU PpEHICHUU
3ajad M3 JIPYTHX  y4eOHBIX
MPEIMETOB U 337a4 U3 peajbHOU
KU3HHU; BBIpaXKaTh (QopMmysiaMu
3aBUCUMOCTH MEXTY

METOJaMU

OTIePUPOBATH
dynkums,
dynkius,

pu




(bopMHpPOBaHHUIO u
MIPOSIBJICHUIO LIMPOKOU
SPYAULIUHN B PA3HBIX 00JIACTIX
3HaHUH, MIOCTOSIHHO
IOBBIIIATH CBOM
o0pa3oBaTeNbHbIH u
KYJIbTYPHBIN YPOBEHb;
0) CaMOKOHTPOJIb:
HCII0JIb30BATh
pedaexkcuun
CUTYaIlUH,
peuieHus;
- YMETh OILICHUBaTh PUCKH U
CBOEBPEMEHHO [IPUHUMATh
peLIeHUs 10 UX CHUXKEHUIO;

B) SMOLMOHAIbHBIN
HWHTEJUIEKT, MPEAnoJiararinil
c(hOpPMHUPOBAHHOCTD:
BHYTpEHHEH MOTHBAIIUH,
BKJIIOYAIOLEH CTPEMJICHUE K
JOCTUKEHUIO LIEJIU U yCIEXY,
ONTUMU3M, WHUIUATUBHOCTb,
YMEHHE JIeHCTBOBATh, UCXO/S
13 CBOMX BO3MOKHOCTEM;

IIPUEMBL
Ul OLICHKH
BbIOOpPAa BEPHOIO

- DMIIATHH, BKJIIOYAIOIIEH
CIIOCOOHOCTH IMOHHUMATh
SMOLIMOHAIBHOE  COCTOSIHHE
NIPYTHX, YYUTHIBATH €T0 IPH
OCYIIECTBICHUHT
KOMMYHHKAIIUH, CIIOCOOHOCTH
K COUYYBCTBHIO u
COTIePSKUBAHHMIO;

- CONMaJbHBIX  HaBHIKOB,
BKJIIOYAIOIIUX  CHOCOOHOCTH
BBICTpAaWBaTh OTHOILIGHUS C
JIPYTHMH JIIOIBMU,
3a00TUThCH, MIPOSIBIISITH
HWHTEpEeC u paspemniarb
KOH(QJIUKTBI

BEIIMYMHAMU;
I1PG6. YMeHue pemarhb
TEKCTOBBIC 3a[aui Pa3HbIX THIIOB
(B TOM 4HCIIe HA TPOIICHTHI, JOJIH
W YacTH, Ha JABWKEHHE, paboTy,
CTOUMOCTh TOBapOB U yCIYT,

HAJIOTH, 3aJadd u3 001acTu
yIpaBICHUS JTMYHBIMA "
CEMEIHBIMU ¢buHaHCcaMM);
COCTaBJIATh BBIPaKCHNS,

YpaBHCHUA, HCPABCHCTBA M HX
CUCTEMBI II0 YCJIOBHUIO 3aJayu,

HCCIIEIOBATh MOJY4YEHHOE
penieHue u OLICHUBATh
MIPABJIONOI00HOCTH PE3yJIbTATOB;
[IP67. VYmeHuwe omepupoBaTh
MOHSATUSIMU: cpenHee
apudmernyeckoe, MEMaHa,
HauOoJiblllee W  HAaWMEHbIIEee
3HAUYEHUs], pa3Max, JUCIEepPCHs,
CTaHJIAPTHOE OTKJIOHEHHE
yucioBoro  Habopa;  ymeHue
W3BJIEKaTb,  HMHTEPHPETUPOBATH

uH(pOpMaIIKIO, MPEICTABICHHYIO
B Talbnuiax, Ha JguarpaMmmax,

rpadukax, OTpakarollyro
CBOMCTBA peabHBIX IIPOLIECCOB

u SIBJICHH; MPEACTABIISITh
uH(pOpMAILlMIO  C  TOMOIUIBIO
Ta0IHIL

U JUarpamu; HCCJIEe10BATh

CTATUCTUYECKUE JIaHHBIE, B TOM
qyucIie c MIPUMEHEHUEM
rpaguiIecKux METOJIOB u
AIIEKTPOHHBIX CPEJICTB;

I1P68. VYmeHue omnepupoBarh
MOHATUSMHU: CIIyYaWHBINI OIBIT

u ciIy4yaiiHOe coObITHE,
BEPOSITHOCTD Cily4yailHOTro
COOBITHS, yMEHHE BBIUUCIATH
BEPOSITHOCTh C HMCIOJIb30BAaHUEM
rpaguvIecKux METO/IOB;
MPUMEHSTh (HOPMYJIBI CIOKEHUS

U YMHOXCHHS BEpPOSTHOCTEH,
KOMOWHATOpHBIE (baxThI u
GbopMyIBl TIPH pEIICHUW 3aJ1ad;
OLICHUBATh BEPOSTHOCTH

peaTbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4allHBIMM BEJTUYMHAMU;
YMEHHE TPUBOAHUTH IPUMEPHI
MPOSIBIICHUST 3aKOHa  OOJIBIINX
YHCEJ B IPUPOJHBIX




1 OOIIICCTBEHHBIX SIBICHUSIX,
[1IP614. VYmenue  BbIOHMpaThH
MOJAXOSIINI U3YUYEHHBIA METO/T
JUISt perieHus 3a/1a4H,
pacno3HaBaThb ~MaTEMaTUYECKHE
(bakThl

M MaTeMaTH4YCCKUEC MOJCIU B
MPUPOJIHBIX W OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE

MIPUBOJUTH IpUMEPBI
MaTeMaTUYeCKUX OTKPBITUI
pOCCUICKON u MHPOBOM
MaTE€MaTUYeCKON HAayKH

OK 04. DddextuBno | JImuHoCTHBIE pesynbratel | [IP61. Brnamenue  meTomamu

B3aMMO/ICIICTBOBATH JOJDKHBI  OTpa)KaTh B YaCTH: | JIOKAa3aTeJbCTB, IroOpuUTMaMu

u paboTatb B | LEHHOCTH Hay4YHOI'O | PEIIECHMS 3a/1ay; yMEHUue

KOJUIEKTUBE U KOMaHJA€ | MO3HAHUSA: OCO3HaHuE | (GOopMyJIUpOBaTh  OINpEAeIeHUS,

LIEHHOCTHU Hay4YHOU | aKCHOMBI U T€OPEMbI, IPUMEHSATh
NEeSATEeIbHOCTH,  TOTOBHOCTH | MX, MPOBOAUTH JOKAa3aTeIbHbIC
OCYLIECTBJIATh IMPOEKTHYIO M | pacCyXIE€HHs B XOJI€ PpELICHUS
HCCIIEA0BATENIBCKYIO 3az1adg;

JEeATEIbHOCTD [IP67. VYmeHuwe omepupoBaTh
WHJIMBUIYaJIbHO U B TPYIIINE MOHSTUSIMU: cpenHee
MeranpeameTHbie apudmernyeckoe, MEMaHa,
pe3yNbTaThl JOJDKHBI | HauOonbIllee W HaUMEHbIIEE
OTpaXKaTh: 3HAYEHUsI, pa3Max, JUCIEepCus,
OBnazneHue yHUBEpCAJIbHBIMU | CTaHJAPTHOE OTKJIOHEHUE
KOMMYHHUKaTUBHBIMU qyucioBoro  Habopa;  yMeHue
NEHCTBUSMU: W3BJIEKaTh, HWHTEPIPETUPOBATH

0) COBMECTHasl IeITEIIbHOCTb:
- TOHUMATh M WCIOJIb30BaTh
MPEUMYIIECTBA KOMaHIHON W
WHIUBUAYaTbHON pabOTHI;

- MIPUHUMATh (S 078
COBMECTHOM  JICSITECIHLHOCTH,
OpraHU30BbIBATH u

KOOPJIUHUPOBAThH JEHCTBUS 11O
€€ JOCTHKEHHIO: COCTaBIIATH
IIJIaH JEHUCTBUMN, pacipenemsaTh
poau ¢ y4eTOM  MHEHUU
YYaCTHUKOB o0cyx1aTh
pe3yJIbTaThI COBMECTHOM
paboTHI;

- KOOpJAMHUPOBATh u
BBITIOJTHATE PabOTy
B YCJIOBHAX
BUPTYaJIBLHOTO

u KOMOWHHPOBAHHOTO
B3aMMOJEUCTBUS;

- OCYILIECTBIATH IO3UTUBHOE
CTPAaTErnYecKoe MOBEACHUE B
pa3JIMYHBIX CUTYaIMsIX,

pCaIbHOIO,

uH(pOpMaIIHIO, TPEICTaBICHHYIO
B Tabnuiax, Ha JguarpaMmmax,
rpadukax, OTPAXKAIOIILYIO
CBOMCTBA peaIbHBIX MPOLIECCOB

H SIBIICHHI; MIPEACTABIISATh

uH(pOpMaLlMI0O € [OMOUIBIO
TaOJINILL
U JUarpamM; HCCJIEIOBATh

CTaTUCTUYECKUE JAHHBIE, B TOM
YyucIe c MPUMEHEHUEM
rpaduuecKux METO/I0B U
AIIEKTPOHHBIX CPE/CTB;

[1P68. VYmeHnue onepupoBaTh
MOHATUSAMHU: CITyYaHBIA OTIBIT

" cily4aifHOe coObITHE,
BEPOSITHOCTH CIIy4aliHOT O
COOBITUS; yMEHHE BBIYHMCIATH
BEPOATHOCTh C HCIIOJIb30BAHHUEM
rpaduuecKux METO/I0B;
OPUMEHATh (HOPMYJIIBI CIIOKEHHUS
U YMHOXCHHS  BEPOSTHOCTEH,
KOMOWHATOPHBIC (bakThI u
dopMysbl IIpU PELICHUHU 3aj]ad;
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MPOSIBIIATh ~ TBOPYECTBO |
BOOOpaXkeHue, OBITH
MHUITUATABHBIM.

OmiajicHre yHHBEPCATbLHBIMU
PETYIISITUBHBIMU JICHCTBUSMH:
I) TpPUHATHE Cce0S U APYrux
JIOJICH:

- IpPUHMMATh MOTHUBBI U
apryMeHTbl JIpyTHX JIIOJEH
IIPM  AHAJIM3€  PE3YJbTaTOB
JeSATEIbHOCTH;

- IIpU3HABATh CBOE IPaBO M
IIpaBO JpYrux JIIOJAEH Ha
OIIIMOKHU;

OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO
CO CIIy4yallHBIMM BEJTUYMHAMU;
YMEHHUE TIPUBOAHWTH IPUMEPHI
MPOSIBIICHUSI 3aKOHa  OOJIBIITUX
YHUCEN B MPUPOTHBIX

1 OOIIICCTBEHHBIX SIBICHUSX,
[1IP614.  VYmenue  BbIOHMpaTH
MOJAXOSIINN U3YUYEHHBIA METO/T
JUISt perieHus 3a/1a4H,
pacno3HaBaThb ~MaTEMaTUYECKHE
(bakThl

M MaTeMaTH4YCCKUEC MOJCIU B
MPUPOJIHBIX W  OOIIECTBEHHBIX

- pa3BUBaTh CHOCOOHOCTH | SIBJICHUSIX, B MCKYCCTBE; YMEHHUE
[IOHUMATh MUP MPUBOJIUTH IpUMEPBI
C MIO3UIMU APYTOro YEJOBEeKa | MaTEMAaTHYECKHUX OTKPBITUI
pOcCCUCKOU u MUPOBOM
MAaTE€MaTH4YECKOW HayKH
OK 05. OcymectBusath | JINUHOCTHBIE pesynbratel | [IP61. Brnamenue  meTomamu
YCTHYIO M TMCBMEHHYIO | JIOJDKHBI OTPAXKATh JI0Ka3aTeJIbCTB, aNropuTMamMu
KOMMYHHUKAIUIO B YAaCTH:  3CTETUYECKOTO | pEeLICHUs 3a1ay; yMEHUe
Ha  TOCYJapCTBEHHOM | BOCIUTAHUS: dbopmynupoBaTh  ONpENeICHUs,
SI3bIKE Poccuiickoil | - 3CTETMYECKOE OTHOLIEHUE K | aKCHMOMBI U T€OPEMBI, IPUMEHSITh
denepau ¢ y4eTOM | MHPY, BKJIIOYasl  OICTETUKY | MX, NPOBOJMUTH JIOKA3aTEJIbHBIC
ocoOeHHOCTeH ObITa, Hay4YHOT'O U | pacCyXkA€HUs B XOAE pEIICHHS
COIMAIIBHOTO TEXHUYECKOTO  TBOpPYECTBa, | 3ajad;
u KYJIbTYPHOI'O | CIIOpTa, Tpyaa u | I1P66. YMenue pelarhb
KOHTEKCTa 0OIIIeCTBEHHBIX OTHOIICHHI; TEKCTOBBIC 33J1a4l PA3HBIX THUIIOB

- CIOCOOHOCTH BOCIIPUHHUMATH
pa3IUYHbBIC BHJIBI HMCKYCCTBA,
TpaIullMd W  TBOPYECTBO
CBOETO

U APYTUX HAPOJIOB, ONIYIIATh
SMOIIMOHAILHOE BO3JICUCTBUE
HCKYCCTBA;

- yOEXXJIEHHOCTh B
3HAYMMOCTH JIS THYHOCTH

A OOIIEeCTBA OTEYECTBEHHOIO

H MHPOBOTO HCKYCCTBa,
STHUYECKUX KYJIbTYPHBIX
TpaauLIAI

¥ HapOJIHOTO TBOPYECTBA
MeranpeameTHbie
pe3yabTaThl JOJDKHBI
OTpaXKaTh:

OBiaieHne yHHBEPCATIbHBIMU
KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) oOmIeHue: - OCYIIECTBIISATh
KOMMYHHKAITUN

BO Bcex cdepax KU3HU;

(B TOM 4HCIIe HA MPOLICHTHI, 10JIU
M 4YacTd, Ha JBWKEHHUE, padoTy,
CTOMUMOCTh TOBApOB U YCIYT,

HAJIOTH, 3aJadun u3 o0JlacTu
yIpaBJiIeHUs JMYHBIMU U
CEMEHHBIMU ¢uHaHCamMM);
COCTaBIIATh BBIpAKEHUS,

YpaBHCHUA, HCPABCHCTBA H HX
CUCTCMBI 110 YCJIOBHUIO 3aJayu,

UCCIIEI0BaTh IOJIyYEHHOE
peleHue " OLIEHNBATh
IIPaBJONOI00HOCTb PE3YJIbTATOB;
[1P68. VYmeHnue onepupoBaTh
MOHATUSAMHU: CITyYaHBIA OTIBIT

" cily4aifHOe coObITHE,
BEPOSITHOCTH CIIy4aliHOT O
COOBITUS; yMEHHE BBIYHMCIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM
rpaduuecKux METO/0B;

MPUMEHSTh (HOPMYJIBI CIOKEHUS
U YMHOXCHHS  BEPOSTHOCTEH,
KOMOWHATOPHBIC (bakThl u
dbopMyJibl TIpH pEIICHUU 3a/ay;
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- pacro3HaBaTh

HeBepOabHbIC cpelcTBa
o0IIeHNs, IIOHUMATH
3HaYEHUE COLIMAJIbHBIX
3HAKOB, pacro3HaBaTh
MPEANOCHUIKA  KOHGIMKTHBIX
CUTYyalHi 51 CMSATYaTh
KOH(JIUKTHI,

- pa3BepHYTO U JIOTMYHO

M3JIaraTh CBOIO TOYKY 3pEHUS
C HCIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB

OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO
CO CIIy4yallHBIMM BEJTUYMHAMU;
YMEHHUE TIPUBOAHWTH IPUMEPHI
MPOSIBIICHUSI 3aKOHa  OOJIBIITUX
YHUCEN B PUPOTHBIX

1 OOIIICCTBEHHBIX SIBICHUSX,
[1IP614.  VYmenue  BbIOHMpaTH
MOAXOMSIINN HW3YYEHHBI METOJ
JUISt perieHus 3a/1a4H,
pacno3HaBaThb ~MaTEMaTUYECKHE
(bakThl

M MaTeMaTH4YCCKUEC MOJCIU B
MPUPOJIHBIX W  OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHUE

MPUBOJIUTH IpUMEPBI
MaTeMaTUYeCKUX OTKPBITUIA
pOcCCUCKOU u MUPOBOM
MAaTE€MaTH4YECKOW HayKH

OK 06. [IlposBisath | JInuHOCTHBIE pesynbratel | [IP61. Brnamenue  meTomamu

IpaX/1aHCKO- JOJDKHBI OTpaXkaTh JIOKa3aTeNbCTB, IroOpuUTMaMu

MaTPUOTHYECKYIO B YaCTH: peueHus 3a1ay; yMEHUe

MTO3UIIHIO, - TPaXJIAHCKOTO BOCIUTAHHS: | (GOPMYIUPOBATH  OMPEICIICHHUS,

JEMOHCTPUPOBATH MIPUHSATHE TPAAUIMOHHBIX | AKCUOMBI U TEOPEMBI, IPUMEHATH

OCO3HAHHOE MOBEJICHUE | HALMOHAJBHBIX, WX, TIPOBOJUTH JIOKa3aTelIbHbIC

Ha OCHOBE POCCHUUCKHX | OOIIEeYeNIOBEYECKUX PacCyXJIeHHsI B XOJI€ PpEILICHUs

JTyXOBHO- TYMaHUCTHYECKUX 3ajady;

HPaBCTBEHHBIX u nemokpatudeckux | [1P66. YMenue pemarb

IIEHHOCTEH, B  TOM | IIEHHOCTEM; TEKCTOBBIC 33J]a4l PA3HBIX TUIIOB

qyucIie -[aTPUOTUYECKOTO (B TOM 4HCIIe HA MPOLICHTHI, 10JIU

c Y4ETOM | BOCIUTAHMUS: M 4YacTd, Ha JBWKEHHUE, padoTy,

rapMOHH3ALUU LEHHOCTHOE OTHOILLIEHHWE K | CTOMMOCTb TOBapOB U YCHYT,

MEXHaIMOHATBHBIX roCy/1apCTBEHHBIM CHMBOJIAM, | HaJIOTHM, 3aJayd U3 o0nactu

u MEXPEJIUTHO3HBIX | UCTOPHUYECKOMY U | ympaBleHUs JTUYHBIMU u

OTHOIIIEHUH, MIPUPOTHOMY HaCJIEeINI0, | CEMEHMHBIMU (dbuHaHCcaMm);

MPUMEHATHh CTAaHJAPThl | MAMSATHUKAM, TPaAUIUSAM | COCTaBIISITh BBIpaXECHMUS,

AHTUKOPPYIIIMOHHOTO HapoJIOB Poccun, | ypaBHeHus, HEpaBeHCTBA M WX

MOBEJICHUS JIOCTHKEeHHsIM ~ Poccum B | CUCTEMBI 1O YCIIOBHUIO 33JlayH,

HayKe, MCKYyCCTBE, CIOpTE, | MUCCIIEeN0BaTh MTOJIyYEHHOE
TEXHOJIOTHUSIX U TPY/JIE; perieHne u OLICHUBATh
MeranpeameTHbIe MPaBI0N0I00HOCTh PE3yJIbTATOB;
pe3yJIbTaThl nowkuel | [IP67. VYwmenue omepupoBaTh
OTpaXKaTh: OBnaneHue | MOHITHAMHU: cpenHee
YHUBEpCaIbHBIMU apudmernyeckoe, MeJMaHa,
pPEeryJsSTUBHBIMU ICUCTBUSIMU: | HauOoJiblllee ¥  HAaWMEHBIIee
B) SMOIMOHANIbHBIA | 3HAUEHHUs, pa3Max, JUCIEpPCus,
MHTEJUJIEKT, MPEeANoiaraloufil | cTaHaapTHOe OTKJIOHEHUE
c(hOpMHUPOBAHHOCTH: qyucioBoro  Habopa;  yMeHue
--CaMOCO3HaHMH, U3BJIEKaTh, HWHTEPHPETUPOBATH
BKJIIOYAIOIIETO  CIIOCOOHOCTHh | MH(GOPMAIIUIO, TPEICTABICHHYIO
IMOHUMATh cBOe | B Tabmuuax, Ha JuarpaMmmax,
SMOIIMOHAJIBHOE  COCTOSIHUE, | rpaduKax, OTPAKAOIILYIO
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BUJICTD HarpaBJICHUS
pa3BUTHUS COOCTBEHHOM
SMOLMOHAIBHON chepbl, ObITh
YBEPEHHBIM B ceOe;

- CaMOpETyJIMPOBAHUS,
BKJIFOYAIOIIIETO
CaMOKOHTPOJIb, yMeHue
IPUHUMATh OTBETCTBEHHOCTD
3a cBOE IIOBE/ICHUE,
CIIOCOOHOCTH aJanTHPOBATHCS
K HMOIMOHAIBHBIM
U3MCHEHUSIM ¥ IIPOSIBIIATH
THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

- BHYTPEHHEH MOTHBAIWH,
BKJIIOYAIOIIEH CTpeMIIEHHE K
JOCTIDKEHUIO 1IEJH U YCIEXy,

CBOMCTBA peaJIbHBIX IIPOLIECCOB

U SIBICHUH; IPEACTABISATD
uHpOpMALIMI0O  C  TOMOIIBIO
TadJIHIL

U JMarpamM;  HUCCIEI0BaTh

CTaTUCTUYECKUE IAHHBIE, B TOM
qucie c IIPUMEHEHUEM
rpapuuecKux METOJI0B U
AJIEKTPOHHBIX CPEACTB;

I[IP68. VYmenue omnepupoBaTh
MOHATUSAMMU: CIIy4alHBIA OIIBIT

" Clly4aiiHOe coObITHE,
BEPOSITHOCTD CIIy4alHOTO
COOBITUS; yMEHHE BBIYMCIATH
BEPOATHOCTb C HCIIOJIb30BAHUEM
rpapuuecKux METO/I0B;
OPUMEHATh (HOPMYJIIBI CIIOKEHHS

ONTUMU3M, HHHUIIMATUBHOCTb, | © YMHOXKEHHUS BEPOATHOCTEH,
yMEHHUE JIeCTBOBAaTh, UCXOJs | KOMOMHATOPHbBIC (hakThbI u
13 CBOMX BO3MOXHOCTEH; dbopMyIbl TIpU pEIICHUU 3a/1ay;
- OMIIATHH, BKJIIOYAIOUIEH | OLIEHUBATh BEPOSITHOCTH
CIIOCOOHOCTh MOHUMATh | peajbHBIX COOBITHI; 3HAKOMCTBO
SMOLIMOHANIBHOE  COCTOSIHME | CO CIy4YallHbIMH BEIMYHMHAMU;
JIPYTUX, YYUTHIBATH €r0 MpPH | YMEHHE TNPUBOAWTH MPUMEPHI
OCYIIECTBICHUHI NPOSIBJIEHUS] 3aKOHa OOJIBLINX
KOMMYHHKAIIUU, CIIOCOOHOCThH | YHCEI B MIPUPOIHBIX
K COUYYBCTBHIO U | 1 OOILIECTBEHHBIX SIBICHUSX;
CONEPEKNBAHNIO; [1P614.  VYmenue  BbIOMpaTH
- COUMalbHBIX  HABBIKOB, | MOAXOISIIUNA H3YYEHHBIH METOJ
BKJIIOYAIOIIUX  CIIOCOOHOCTH | AJIs pelieHus 3a/1a4H,
BBICTPanuBaTh OTHOIICHUS pacrmo3HaBaTh MaTeMaTHYeCKHe
c JIPYTUMU TIOABMH, | (aKThI
3a00THUTbCA, MPOSIBJIATh | U MaTeMaTH4YEeCKUe MOJENIU B
UHTEpEC u paspemiath | IPUPOAHBIX ¢  OOIIECTBEHHBIX
KOH(MITUKTHI SBJICHUSIX, B MCKYCCTBE; YMEHHUE
MIPUBOJIUTH MIPUMEPBI
MaTeMaTHYECKHUX OTKPBITHI
pOCCHIICKOM " MHUPOBOU
MaTeMaTHYECKON HaYKH
OK 07. CogeiictBoBaTh | JINYHOCTHEIE pesynbratel | [IP61. Brnamenue  meTomamu
COXPaHEHUIO JIOJKHBI OTPaXkaTh JIOKa3aTeNbCTB, AITrOpUTMaMH
OKpY’KaloIllled  cpeiabl, | B 4YaCTU:  SKOJOTUYECKOIrO | PEIICHMS 3a/1a4; yMEHUE
pecypcocOepexeHuto, BOCIIUTAHMUS: dbopMynupoBaTh  ONpPENENICHUS,
MIPUMEHSITH 3HAHHS - AKTUBHOE HENPUATHE | aKCHOMBI U TE€OPEMBI, IPUMEHSTh
00 W3MEHEHUU | NEeUCTBUH, NMPUHOCIIINX BPEed | WX, MPOBOJIUTH JTOKa3aTeIIbHBIC
KIIMMaTa, T[PUHIMIBL | OKpY’Kalollel cpeae; paccy X JIeHHUs B XOJ€ PpELICHHUS
OepexKIIMBOTO - yYMEHHE TPOTHO3UPOBATH | 3ajay;
MPOU3BO/ICTBA, HeOJIaronpusiTHbIC [1P64.  YMeHue omepupoBaTh
¢ pexTuBHO 9KOJIOTUYECKHE TOCICACTBUS | TOHSATHUSIMU: byHKIMS,
JENCTBOBATH B | IPEANPUHUMACMBIX ACUCTBUM, | HEIPEpbIBHAS byHKIH,
Ype3BhIYAITHBIX MpeI0TBPALIATh UX; MpPOU3BOJHAS,  IEepBOOOpa3Has,
CUTYaIUSX - paciiipeHue OTbITa | ONpEeSICHHBIH WHTErpa;

13




NEITEIbHOCTH 3KOJOTUYCCKON

HaIpPaBJIEHHOCTH;
MeranpeameTHeie

pE3yNbTaThI JTOJKHBI
OTpaXKaTh: Osnajenue
YHHUBEpPCAIbHBIMUA YUEOHBIMU
M03HABATEIbHBIMU
NEUCTBUSIMU:

0) 0a3oBbIE
HCCIIeIOBATENbCKUE

JEUCTBUA:

- pa3pabaTbIBaTh IU1aH
pereHust mpooIeMbl

c y4eTOM aHaiM3a

MMEIOIIUXCS MaTEPHAITbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;
- OCYIICCTBIIATH
L[eJIeHaIIPaBICHHbII MOMCK
MepPeHoca CPeJICTB U CIIOCOOOB
IEUCTBUA

B ITpo(heCCHOHATILHYIO CPEy;
- YMETh MEPEHOCUTh 3HAHUS B
MMO3HABATEIIBHYIO

U TMPAKTUYECKYIO
KU3HECATCIIEHOCTH,
OBnazneHue yHHUBEpCaIbHBIMU
KOMMYHHUKATUBHBIMU
JICACTBUSAMMU:

0) COBMECTHasl IeITEIbHOCTb:
- IpeJIaraTh HOBBIC TIPOEKTHI,
OLICHUBAThH UJICH
c TTO3UTTUHT
OpPUTHHAIILHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;
OBnanenue yHHUBEpCaIbHBIMU
PETYISITHBHBIMU JICHCTBUSIMH
0) CAMOKOHTPOJIb:

oOJactu

HOBH3HBI,

- JdaBaTb OICHKY HOBBIM
CUTyallusIM, BHOCHUTD
KOPPEKTHUBBI B ACATCIIBHOCTD,
OLICHUBATb COOTBCTCTBUC

PE3yNbTAaTOB LIENIAM

YMEHHE HAaXOIHUTh MPOU3BOJHBIC
3IIEMEHTAapHBIX byHKIUH,
UCTIONB3YS CIpaBOYHbBIE
MaTepuaybl;  HCCIEAOBaTh B
NPOCTEHIIMX CllydasX (QyHKIUH
HA MOHOTOHHOCTb, HaXOIHTh
HauOoNpIINE W  HAWMEHbBILIUE
3HaueHHs (YHKUIUI; CTPOWUTH
rpaguKu MHOT'OYJIEHOB C
HCIIOJIb30BaHUEM armapara
MaTEeMaTHYECKOTO aHaJIN3a;
NPUMEHATh NPOM3BOAHYIO MU
pelieHnH 3ajad Ha JBW)KEHUE,

peuiaTb IMPaKTHUKO-
OpPUCHTHUPOBAHHBIC 3aa4d Ha
HauOOJIBIIINE n HAauMCHBIIINC

3HAYCHUs, HA HAXOXKICHUE IYTH,
CKOPOCTHU M YCKOPEHHUSI

IIP65. VYmenue omnepupoBarh
HOHATUSMMU: pauuoHaibHas
byHKIMS, IIOKa3aTeJIbHast
byHKIUS, CcTeneHHas (yHKUIU,
JorapupmMuIecKas byHKIHS,
TPUTOHOMETpHUUYECKHE (YHKIIHNHY,
oOpaTHble (QYHKIMH; yMEHHE
CTPOUTH TpaQuKH H3YYEHHBIX
byHKUIHUH, UCIOJIb30BaTh
rpaduku W3y4YECHUU
IIPOLIECCOB

M 3aBHCHUMOCTEH, MpPU pELICHUU
3aJjad = M3 JIPYTMX  y4eOHBIX
IIPEAMETOB U 3a/1a4 U3 PEAIbHOU
KU3HHU; BBIpaXKaTb (GopMmysiaMu

pu

3aBUCUMOCTH MEXTY
BEJIMYMHAMU;
I1PG6. Ymenue pemars

TEKCTOBBIE 33J1a4M PA3HBIX THUIIOB
(B TOM 4YHCII€ Ha TIPOLIEHTHI, TOJIU
W YacTH, Ha ABWXXEHHE, padoTy,
CTOMMOCTh TOBAapOB U YCIYT,

HQJIOTH, 33Ja4yd M3 O0JIaCTH
yIpaBlIeHUs JTMYHBIMA u
CEMEMHBIMU ¢buHaHCAMM);
COCTaBJIATh BBIpA)KCHUS,

YpaBHEHHUsI, HEPABEHCTBA U HX
CHCTEMBI TI0 YCJIOBHUIO 3aJ]ayH,
HCCIIeI0BaTh MOJYy4YEHHOE
pelieHune u OIICHUBATH
MPaBIONOI00HOCTh PE3yJIbTATOB;
[1P614.  VYmenue  BbIOHMpaTH
MOAXOISIINN HU3YYEHHBI METOJ
JUIS peleHust 3aJIa9H,
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pacrmo3HaBaTh MaTeMaTHYECKHE
(bakThl

U MaTeMaTU4YeCKUE MOJEId B
NPUPOJHBIX M OOIIECTBEHHBIX
SIBIICHUSX, B UCKYCCTBE; YMCHHE

MPUBOJIUTH MIPUMEPbI
MaTEeMaTHYSCKHUX OTKPBITUI
POCCUICKON u MHPOBOM
MaTE€MaTUYeCKOW HAyKH

11K 1.4. Mcnons30BaTh  [MCHOIB30BaHHE AKTYaJIbHBIX[MCIIOb30BAThH AKTyaJIbHBIE]

AKTyaJIbHBIC IIEPEOBEIE  |[IEPENOBBIX  TEXHOJIOTUM  IPHIIEPEIOBBIE TEXHOJIOTHU npuy

TEXHOJIOTHH [IPH [peanu3anuu TBOPYECKOTO[peaIn3alii TBOPYECKOTO 3aMbICIIa.

peanu3anuu TBopueckoro [FaMbICIa.

3aMBbICJIA.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLIIMHBI

2.1. O0beM QM CHUILIMHBI U BUAbI Y4eOHOIl padoThl

Bupn yueonoii padoTsl O06bem B yacax

O0bem o0pazoBaTeIbHOM MPOrpaMMbl TUCIUILIAHBI 225
B T.4.:

1. OcHoBHOe coep:kaHue 173
BT. 4..

[MpakTudeckue 3aHATHS 95
JIEKIIUA 78
2. lIpodeccnoHaIBLHO OPHEHTHPOBAHHOE CO/IEP:KAHME 34
BT. 4..

TeopeTHIecKoe 00ydeHue 0
MIPAKTHYECKUE 3aHATHS 34
IIpomexxyTounas aTTecTamus (3K3aMeH) 18
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2.2. TemaTnyecKkuii mJIaH u coaepkaHue NUCHUITIJIUHBI «MaTemMmaTukKa»

HaumenoBanue
pa3aesioB U TeM

Conep:xxanue y4eOHOIro MaTepuaJia
(ocHOBHOE U
npo¢eccuoHaTbLHOOPUEHTUPOBAHHOE),
JIabopaToOpHbIe U MPaKTHYECKHUe
3aHATHS, IPUKJIATHON MOAYIb (IpH
HAJIMYNH)

O0LeM
4acoB

dDopmHpyeMble
KOMIIeTCHIIUH

2

OcCHOBHOe co/Iep:KaHue

Pasznen 1. HOBTOpeHI/Ie Kypca MaTEMaTUKHU OCHOBHOM IIKOJIBI

18

Tema 1.1.
enn u
MaTeMaTHKU
npu OCBOCHHU
CHCIHAJIBHOCTH.
MHoecTBa 1 JIOTUKA

3aga4un

Cogepxanue yueOHOro Marepuasa

Llens 1 3a7a9u MaTEMAaTUKH TIPU OCBOCHHUH
cnenuanbHOCTH. ba3oBbie 3HaHUS U YMEHUS
10 MaTeMaTHKe B MPO(ECCHOHATBLHOW U B
MOBCEIHEBHOM NeATEIbLHOCTH. MHOXECTBO,
orepanvy HajJ MHOXKeCTBaMH. J(marpammer
Diinepa—BenHa. Hcnonb3oBanue
TEOPETUKO-MHOKECTBEHHOT'O armmapara s
OMHCAHUS PEaJbHBIX MPOLECCOB U SIBICHUN
B NPOECCHOHATBHON AEATEIBHOCTH, TPH
pellleHny 3a7a4 U3 JPYruX JAUCLUILIUH.
Omnpenenenue, TeopeMa, CJIEJICTBUE,
JI0Ka3aTeIbCTBO

Tema 1.2.
Yuciia ¥ BEIYUCICHUS

Cogneprkanne yueOHOro MaTepuaa

Harypaneuble u neneie uyucna. Ilpuznaku
JEIMMOCTH UENbIX 4Hucel. PanuoHanbHbIE
yuciaa. OOBIKHOBEHHBIE U JICCSITHYHBIC
Ipoou, MIPOLIEHTHI, OecKOHEUYHbIe
nepuoandeckue apodu. Apudmernueckue
ONEpallMi € pPalMOHAJIbHBIMU YHUCJIaMH,
nmpeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHUH.
JleficTBuTeNbHBIC YKClIa. PalimoHanbHbIE U
UppalMoHaIbHbIe Yucia. ApudMeTuuecKkre
OTIepalfil C JCHCTBUTEIBHBIMH YHCIAMHU.
[TpuOnkE€HHbIE  BBIYMCICHHS, MpaBHIIa
OKpYTJICHUs,  TPUKHIKA W  OIICHKA
pe3yJbpTaTa BbIYUCICHUN

Tema 1.3

ToxnectBa u
TOX/1IECTBEHHBIE
npeoOpa3oBaHuUs.
YpaBHeHus

Y HEPaBEHCTBA

CopepxaHue yueOHOTro MaTepuaa

ToxnectBa u TOXK]JIECTBEHHbBIE
npeoOpa3oBaHusa.  YpaBHEHHE, KOpPEHb
YPaBHEHHSI. Hepasenctso, pelieHne
HEPABEHCTBA. Meton MHTEPBAJIOB.
Pemenne nenbix U JpoOHO-pallMOHANIBHBIX
ypaBHEHUH W HepaBeHCTB. [Ipumenenwne
YpPaBHEHHH U HEPABEHCTB K PEIICHUIO
MaTeMaTMYECKUX 3aJad U 3a7a4y U3
pasIMYHBIX OOJacCTell HAyKHM M peaIbHOU

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06
OK 07
1K 1.4.
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#u3HU. CuUCTeMBI M COBOKYITHOCTH
palOHaIbHBIX YPAaBHEHUH M HEPABEHCTB.
Cucrembl JIUHEHHBIX ypaBHEHUU. Penienue
MPUKIAIHBIX 337a4 C MOMOULIBI0 CHUCTEMBI
JIMHEHHBIX YPaBHEHUN

Tema 1.4.
IIponieHTHBIE
BBIYMCIIEHHS

B Mpo(decCHOHATbHBIX
3aJ1agax

IIpoeccnoHaibHO  OPHMEHTHPOBAHHOE
cojiep:kaHue (coiep:KaHHe NMPHKJIAJIHOIO
MOIYJIsl)

[Ipumenenue npobeil W TPOLEHTOB IS
perieHus MPUKJIIATHBIX 3a1a4y u3
pPa3IMYHBIX OTpacield 3HAHUN U peabHOMI
*ku3HU.  [IpuOnukEHHBIE  BBIYUCIICHHS,
[paBujia OKPYIJICHUs], IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN. Pa3HbBIE CIIOCOOBI
BBIYMCIICHUS]  pOLEHTOB. lIpoueHTHble
BBIYMCIICHUS B npodeccnoHaTbHBIX
3anavax.[[pumenenne YpaBHEHUU u
HEPaBEHCTB K PEIICHUIO MaTeMaTHYECKUX
3aJa4 M 3a7ad U3 Pa3IU4YHBIX o0nacten
HAyKH U peaIbHOW JKU3HU

Tema 1.5.
ITocaenoBaTenbHOCTHU
U TIPOTPECCUH

Cogepxanue yueOHOro Marepuasa

[TocnenoBarenbHOCTH, CHOCOOBI  3a/aHUS
IIOCJIEI0BATEILHOCTEN. MoHOTOHHBIE
[0CJIEI0BATENbHOCTU. ApH(MeTHyecKas H
reOMETpHUYECKasi porpeccuu. beckoHeuHo
yObIBaroIasi reoMeTpruuecKasi Mporpeccus.
Cymma OECKOHEYHO yObIBaroIei
reoMerpuyeckon mporpeccun. Dopmyia
CIIOYKHBIX npoueHToB.Vcnonb3oBaHue
IIPOrPECCUU ISl PELICHHs PEANBHBIX 3a7a4
IIPUKJIATHOTO XapakTepa

Tema 1.6.
@yHKIMH U TpaduKu

CogepxaHue yueOHOro MaTepuana

OyHKIMA, CcrnocoObl 3amaHus  (PYHKIUH.
I'papux ¢ynkumu. B3aumHO o0OpaTHBIE
¢bynkuun.  OOnacTh  ONpEACNICHUs |
MHOXECTBO 3HaueHud ¢yHkimuu. Hymu
byHKIUH. [IpomexyTkun
3HAKONOCTOAHCTBA. YETHBIE W HEYETHBIE
byHKIMHA

KonTposabnasi padora mo pasgeay 1.
BxoJ1HOW KOHTPOJIb

Paznesn 2. Crenenn m kopHu. CTenmeHHasi, MOKa3aTeJlbHAs H
Jorapupmuueckasi yHKIHH

44

Tema 2.1.
Apudmernueckuii
KOpEHb N—0H
CTETICHH.

CopepxaHue yueOHOTro MaTepuaa

ApudmeTnueckuii KOpeHb HaTypajbHOU
crerieHu. JleWicTBus ¢ apudMeTHUECKUMHU
KOPHSIMU N—OM CTENEHH.

Tema 2.2

Crenenn.
CranpnaptHas ¢popma
3aluCH

CopepxaHue yueOHOro Marepuaa

CreneHb c LEIBIM [MoKa3aTeJIEM.
CranpaprtHas dopma 3anmcu
NEUCTBUTEILHOTO 4uciaa. lcrmonb3oBaHue

OK 01,
OK 02,
OK 03,
OK 05,
OK 06,
OK 07
MK 1.4
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JIEHCTBUTEIILHOTO MOAXOAAICH bopmbI 3aIlUCHU

yucia JNEHCTBUTENIBHBIX YHMCENd [Uld pEeLIeHUs
IPAKTUYECKUX 3aJad M IMPEJCTaBIICHUS
naHHbiX. CreneHb € palMOHAJIbHBIM
[IOKA3aTeJIEM. CaoiicTBa CTETEHH.
[IpeoOpazoBanue BBIPA)KCHUH,
COJIEpKallluX CTENEHU C palMOHAJIbHBIM
noKas3aresaeM

Tema 2.3. Cojnepkanue yueOHOro Matepuasa 2

Crenennas pynkuus | CrenenHas (yHKIHsS ¢ HaTypadbHBIM U
OeJILIM  1okaszareneMmM. EE cBoucTtBa H
rpaduk. CpoiicTBa M rpauk KOpHS N-Ou
CTEIEHU

Tema 2.4. | Copepxanuie yueOHOTO MaTepuasa 4

HppauroHanbHbie Pemenne uppannoHanbHBIX YPaBHEHUU M

YpaBHEHUSU HEPaBEHCTB

HEPABEHCTBA

Tema 2.5. | ConepxaHue yuyeOHOro MaTepuaja 6

[ToxazarenbHble [ToxazarenbHble ypaBHEHUS 1 HEPABEHCTBA

YpaBHEHHUS u

HEPABEHCTBA

Tema 2.6. Cogepxanue yueOHOro Marepuasa 6

Jlorapudm umcna. Jlorapupm  umcma.  JlecaTHuHBIE U

CaolicTBa HaATypaJIbHbIE JorapuMmBsl.

norapudmoB ITpeoOpa3zoBanue BBIpAXXEHUI,
coJiepKaluX Jorapugmbl

Tema 2.7. | ConepxaHue y4eOHOro MaTepuasa 8

[ToxazarenbHast [ToxazarenbHass U Jorapudmuueckas

¥ JorapupMuueckas | pyHKIUH, HX CBOWCTBa U  rpaduku.

(GyHKUMU, ypaBHEHUs, | JlorapudmMudecKue ypaBHEHUS u

HEPABEHCTBA HEPABEHCTBA

Tema 2.8. IIpodeccuonanbHo  OpHMEHTHPOBAHHOE 4

Jlorapugmsl B cofepkaHue (coaepkaHHe NMPHKJIATHOIO

npuponae MO/1YJIfA)

Y TEXHUKE ITpumenenne norapudma. Hcropus
pa3Butusa mareMmatuku. Jlorapudmuueckas
cnupains B npupoje. Ee maremarnueckue
cBoiictBa.  HMcmonb3oBaHue  rpadukoB
(GYHKUMA 11 UCCIIEAOBAHUS MPOLIECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT MpU
pelIeHnH 3a/ad M3 pa3In4YHbIX objacTeit
HayKH U peaJbHOW KU3HU

Tema 2.9. Coneprkanne yueOHOro MaTepuaa 2

IIpumeneHne Hcnonp3oBanue rpaduxkoB GyHKIUN A5

YPaBHEHMM, CHCTEM M | pEIICHUS] YPAaBHEHUN U JIMHEHHBIX CHCTEM.

HEpPABEHCTB [IpumeHeHne  ypaBHEHMH, CHCTEM U

K PEILEHUIO 3a]1a4 HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX
3ajjad M 337a4 M3 PA3IMYHBIX oOnacreit
HAyKH U peaIbHOU KU3HU
KonTposabHas padora 1o pazaeny 2

Pasnen 3 Ilpsavmblie u miiockocTu B mpocTpancTee. Koopaunartel 30 OK 01,

19




1 BEKTOPBI B IPOCTPAHCTBE

Tema 3.1. CoJeprkanne y4eOHOro MaTepuasa
[ToBTOpEeHuE OcHoBHBIE (UTYPBI, (DaKTBl U TEOPEMBI
IUTAHUMETPHH. MUTAHUMETPHH. OcHoBHbIE NOHATUSA
OCHOBHBIE  TIOHATHUSA | cTepeoMeTpHrH. TodYKa, MpsiMasi, IIOCKOCTb,
CTepEeOMETpUHU MIPOCTPAHCTBO. [Tonstue 00
AKCHOMaTHYECKOM IIOCTPOEHUU
CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
Tema 3.2. CoJeprkanne yaeOHOro MaTepuasa
[TpsMble u IockocTH | B3aumHoe — pacrofiokeHHEe TPSAMBIX B
B IIPOCTPAHCTBE. | MPOCTPAHCTBE: nepeceKaroImecs,
[TapannenbHOCTD napajulesibHbIe u CKpEILMBAIOIINECS

NpsAMBIX, MPSIMON U
IJIOCKOCTH,
IIJIOCKOCTEN

npsmble.  [lapamnensHoCTs  OpSAMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE:
IapajuleJIbHblE NPSMbIE B IIPOCTPAHCTBE,
[apaJuIeIbHOCTh TpEX NPSAMBIX,
[IapaJUIEJIBHOCTh HPSMOW M IUIOCKOCTH.
VYrael ¢ COHAITpaBJICHHBIMUA CTOPOHAaMH,
YroJl MEXIY NpPSMBIMM B IIPOCTPAHCTBE.
[TapajuenbHOCTB IIJIOCKOCTEM:
napajuleJibHble  IUIOCKOCTH,  CBOWCTBA
IapaJulebHbIX ILIOCKOCTER. lIpocrelimue
IPOCTPAHCTBEHHbIE (DUTYPBI HA TIOCKOCTH:
TeTpasap, KyO, napajuieJIenuIe],
IIOCTPOEHUE CEUCHU I

Tema 3.3.
[lepneHANMKYISIPHOCTH
TIPSIMBIX

U TJIOCKOCTEH

Cognepkanue yueOHOro MaTepuasa

IlepneHAUKYIAPHOCTD IpsAMON 51
IIJIOCKOCTH: NMEPNEHIUKYISIPHBIE MPSMBIEC B
IIPOCTPAHCTBE, IMPSAMBIE NapaJlICIbHBIE U
MEPIEHAUKYIISIPHBIEC K IIOCKOCTH, NMTPU3HAK
NEPIEHAUKYIAPHOCTH psAMOI u
IIJIOCKOCTH, TeopeMa 0 IpsIMOM
NEePIEHAUKYIISPHOU IIJIOCKOCTH

Tema 3.4.

Yrisl MEXIY
MIPSIMBIMU

U TJIOCKOCTSIMU

Cogneprkanne yueOHOro MaTepuaa

Vriel B NOpPOCTPAHCTBE: yIroJd MEXAY
IIPSAIMOM U IUIOCKOCTBIO, IBYTPaHHBIA YIoOl,
JVMHENMHBI  yroJ  JBYIpaHHOTO  yTJa.
IlepnieHqUKysIp U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE OT
OpSAMOM 70 MJIOCKOCTH, MPOEKIUS (HUTYPHI
Ha  IUIOCKOCTh.  llepneHaukyiIspHOCTH
IIJIOCKOCTEM: MIpU3HAK
MEPHEHAUKYJISIPHOCTA  JIBYX IUIOCKOCTEH.
TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

Tema 3.5.
Koopaunatst u
BEKTOPHI

B [IPOCTPAHCTBE

Conepxanue yueOHOro MaTeprasa

BexkTop Ha IUIOCKOCTH M B IIPOCTPAHCTBE.
CnoxxeHne W BBIUMTAHUE  BEKTOPOB.
YMHOXkeEHUE BEKTOpa Ha YHUCIIO.
Paznoxenue BEKTOpa o TpEM
HEKOMIUIAaHAapHbIM _ BekTopaM.  IIpaBuio

OK 02,
OK 03,
OK 05,
OK 07
IIK1.4
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napajuieaenumnesa. Pemenue 3aj1ad,
CBA3aHHBIX C IPUMECHEHHEM  IIPaBUJI
Jercteuii ¢ Bekrtopamu. IIpsmoyronbHas

CUCTEMA KOOpAWMHAT B IPOCTPAHCTBE.
Koopaunarst BEKTODpA. IIpocreiimme
3aJa4d B KOOpAMHATaX. YTIOld MEKIY
BekTopamu. CKaJsIpHOE  IPOU3BEICHUE
BEKTOPOB. Bprumcienue yrioB Mexay

MNpsAMBIMH U ITJIOCKOCTAMMU. KOOpI[I/IHaTHO'

BEKTOPHBIH ~ METOA  MNpU  pELICHUHU
FEOMETPUUECKUX 3a1au
Tema 3.6. IIpodeccnonanbHO OPUEHTHPOBAHHOE 6
[Tpsimble ¥ IIIOCKOCTH | cofiep:KaHue (coep:KaHue NPUKJIATHOTO
B IPAKTUYECKUX | MOIYJISA)
3a7a4ax PacnionoxeHne mNpsMBIX MU IJIOCKOCTEN B
OKpY>KarolleM Mupe (IpHpojie, UCKYCCTBE,
apXHUTEKTYpE, TEXHHKE). Pemenue
PAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4
Tema 3.7. Conepkanue yueOHOro MaTepuaa 2
Pemenune 3aj1a4. | Pemenue 3azaq Ha  HaxoXKJeHue
[Tpsmebie reOMETPHUYECKIX BEJIMYMH c
u IUIOCKOCTH, | UCIIOJIb30BAHUEM  allllapata  BEKTOPHOM
KOOpPJAUHATBI ayre0pbl
1 BEKTOP KonTpoabHnas pabdora 1o pasneny 3
Paznen 4. OcHoBbl TpuroHomerpuu. Tpuronomerpuveckue 25
pyHkuun
Tema 4.1. Coneprkanue yueOHOro MaTepuaa 5
OcHoBBI CuHyC, KOCHHYC U TaHIE€HC YHCIOBOIO
TPUTOHOMETPHUH apryMeHTa.  ApKCHUHYC,  apKKOCHHYC,
apKTaHTeHC YK CIIOBOTO apryMeHTa.
Tpuronomerpuyeckas OKPY>KHOCTB,
ornpezeneHue TPUTOHOMETPHUYECKUX
(YHKIMH YUCIOBOTO apryMeHTa
Tema 4.2. Ocnouble | Coneprkanue yueOHOTO MaTepraia 6
Tpuronomerpuyeckue | [IpeobpazoBanue TPUTOHOMETPHUECKUX
TOXJIECTBA BBIPAXKCHU. OcHoBHbIE
TPUTOHOMETpHUUYECKHE (POPMYJIBI
Tema 4.3. Cogneprkanne yaeOHOro MaTepuana 4 OK 01,
Tpuronomerpuyeckue | Oynkuusa.  [lepuonmyeckue  QyHKIUU. OK 02,
byHKIHH, ux | TpuroHomeTpudeckue byHKIUY, ux OK 03,
CBOMCTBa M rpaUKU | cBOWCTBA U rpadUKU OK 04,
Tema 4.4. Cogepxanue y4eOHOro MaTepuaa 6 OK 05,
Tpuronomerpudeckue | Pemenne TPUTOHOMETPHYECKHX OK 06,
ypaBHEHUS U | ypaBHEHHUI. ITpumepsl IIK1.4
HEpaBEHCTBA TPUTOHOMETPHUECKUX HEPABEHCTB
Tema 4.5. IIpodeccnonanbHO  OpHMEHTHPOBAHHOE 2
Ucnonp3oBanne coaepkaHue (coaepkaHue MPUKJIATHOTO
TPUTOHOMETPUU MOYJIST)

B MpodeCcCuOHATBHON
chepe

[TpoBeeHNEe TPAKTUYECKUX PACUETOB II0
dopmynam TPUTOHOMETPHH.
Hcnonb3oBanne rpadukoB (QyHKIMN 11
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MCCJIEI0BAHMS MTPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEHICHUH 3ajay
U3 JpyruxX Y4eOHBIX JWCHHUIUIUH W
peabHOM JKU3HU

Tewma 4.6.
Penrenue 3a1a4
TPUTOHOMETPUU

Conepkanue yueOHOro matepuaa

Tpuronomerpuueckue byHKIUY,
TOK/JIECTBA M YPABHEHMUSI

KonTposabHas pabdora 1o pazneny 4

Pasznen S. MHOrOrpaHHHMKH M TeJla BpallleHUs

30

Tema 5.1.
MHororpanHuKu

Copepxanue yueOHOro Marepuasia

[lonsiTME ~ MHOrOrpaHHUMKa,  OCHOBHBIE
JJIEMEHTbl MHOTIOIPDAHHMKA, BBINYKJbIE U
HEBBIITYKJIbIE MHOTOIPAaHHUKHU; pa3BEPTKA
MHororpanHuka. Ilpusma: n-yromnpHas
pU3Ma; TpaHU M OCHOBAHUS IPU3MBI;
npsiMasi U HaKJIOHHasl MpU3Mbl; OOKOBasi U
MOJIHAst MIOBEPXHOCTh IIPU3MBI.
[Tapannenenunen, NPSAMOYTOJIbHBIN
napajulejenunes; M ero  CBOMCTBA.
[Tupamuja: n-yroyibHast nupamMuaa, rpaHu u
OCHOBaHUE NHUpPaMUJbl; OOKOBasi U MOJIHAS
MIOBEPXHOCTh NUpaMUIbl, IpaBUJbHAsA U
yceu€HHasi nupamua. DJIEMEHTbl MPU3MBI
U nupamuabl. BblunciieHHe 3J€eMEHTOB
MHOTOTPaHHHUKOB: p&€0pa, AMArOHAIH, YIJIb

Tema 5.2.
IIpaBunbHbBIE
MHOT'OTPAaHHUKH.
IImomans
ITOBEPXHOCTH
MHOT'OI'PAaHHUKOB

Cognepkanue yueOHOro MaTepuasa

[IpaBuiIbHBIE MHOTOTPDAHHUKH: IOHSTHE
MPaBUJIBHOTO MHOTOI'PaHHUKA; MTPaBUJIbHAS
npusMa M I[paBWIbHasg  NUPaMHJA;
IpaBWIbHAsg TpeyrojbHas MNHpaMuia H
IPaBUIIbHBIN TETpadp; KyO.
IIpencraBnenue 0 IIPaBUJIbHBIX
MHOTOTpaHHHUKAaX: OKTa’JIp, AOAEKa’aAp H
ukocayap u Jap. CedeHus mnpu3Mbl H
nupamu el [ Inomans 00KOBOI
MOBEPXHOCTU U TIOJHOM IOBEPXHOCTH
IOpSIMOM  MPU3MBI, IUIOIIAJb OCHOBAHMH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSMOM
npu3mbl. [lnomans 60KOBOH MOBEPXHOCTH
U TIOBEPXHOCTH MPaBUIBHOW MNUPaMMUIBI,
Teopema O IIola M OOKOBOW MOBEPXHOCTH
yCeUEHHOW MUPAMU/IBI

Tema 5.3.
Tena Bpamenus

CopepxaHue yueOHOTro MaTepuaa

Hunuuapuaeckas MMOBEPXHOCTb,
oOpa3yroriue HAJTUHIPUYECKOU
MMOBEPXHOCTH, 0oCh HWIAHAPAYECKOMN

noBepxHoctu. LunuHap: ocHOBaHMS U
OOKOBasi MOBEPXHOCTh, 0Opa3yroIIast U OCh,
I0MIaib OOKOBOW M TIOJTHOW MOBEPXHOCTH.
Konnueckass moOBEpXHOCTh, OOpa3yronme
KOHHMYECKOW MOBEPXHOCTH, OCh U BEpIINHA

OK 01,
OK 02,
OK 05,
OK 06
OK 07
IIK1.4
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KOHUYECKOU MIOBEPXHOCTH. Konyc:
OCHOBaHHUE U BEpIINHA, 00pa3yromas u och,
101 OOKOBOU M TIOJTHOW MOBEPXHOCTH.
Y ceuéHHbIN KOHYC: 00pa3yrolue 1 BhICOTA,
OCHOBaHUs U OOKOBas MmoBepxHOCTh.Cdepa
U 1I1ap: UEHTp, pajnuyc, TuaMeTp, IUIOoHalb
[IOBEPXHOCTHU cepsl. B3aumnoe
pacrnojoxkeHue cdepbl U IJIOCKOCTH,
KacaTeJbHast IUIOCKOCTh K cdepe, TUIomab
cheprr.M300pakenne Ten BpalieHHs Ha
IJIOCKOCTH. Pa3BépTKa LMIIMHAPA U KOHYCa

Tema 5.4.
OO0BpeMBI W TUIOLIAIH
MTOBEPXHOCTEHN TeI

Cogepxanue yueOHOro Marepuasia

[TonsiTrie 06 00BEME TeNla B MPOCTPAHCTBE.
OcHoBHBIE  CBOHCTBA OOBEMOB  Tel.
Teopema 00 o00BEME MNPAMOYIOIBHOTO
napajuiefienunena W CIEACTBUS U3 HeE.
o0beM mnupamMuIbl U 1pu3MbL.OOBEM
HWIMHIpa, KoHyca. OO0béM mapa u
mwiomans cdepol.  [lomoOubie Tema B
npoctpanctBe.  COOTHOIIEHHUS — MEXIY
IUIOIIAAsIMA  TIOBEPXHOCTEH, 00BEMamu
nonobuprx  ten. CedeHus — IMIIMHIpA
(mapayuieIbHO W TEPIEHAMKYISIPHO OCH),
CeYeHus KOHYyca (mapannenbHOe
OCHOBAaHMIO W  TPOXOJsIIee  4Yepes
BEpILKHY), CEYeHU apa. MHOTOrpaHHUK,
OMHUCaHHBIM  OokoJo  cdeprl;  cdepa,
BIIMCAHHAS B MHOTOTPAHHUK WM B TEJO
BpalleHus

Tema 5.5.

[Brxenne B
MIPOCTPAHCTBE.
Ceuenus u
KOMOHMHAINH
MIPOCTPAHCTBEHHBIX
¢duryp

B NMPpOQeCcCUOHAIbHBIX
3a/1auax

IIpodeccnonaibHO  OPHEHTHPOBAHHOE
coiep:kaHue (Cofiep:kaHHMe NPHKJIAJIHOIO
MOJLYJIst)

CuMmMeTpusi B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSIMOM, MIOCKOCTH.
DIeMEHTEI CUMMCTPUHU B nupaMuaax,
napanjenenunenax, IPaBUIIbHBIX
MHOTrorpaHHukax. CUMMeTpHsi B IPUPO/IE,
apXUTEeKType, TEeXHUKe, B OBITYy, B
npodeccuu.licrionp3oBanne JIBIKEHUNA B
NPOCTPAaHCTBE NpPU  PEUICHHH  3ajad.
ITocTpoeHne ceuyeHWid MHOTOTPAHHUKOB M
Ten BpateHus.Meton CIJIEJIOB.
Komb6unanus Tell BpaICHUA 5
MHOT'OI'PaHHHUKOB. Hcnonb3oBanue
KOMOMHAIMi MHOTOIPaHHUKOB U  Tel
BpallleHUs B MPAaKTUKO-OPUEHTHPOBAHHBIX
3ajadax

Tema 5.6. Coneprkanne yueOHOTro MaTepuaa
Pemenne 3anad4. | Beruucnenne BenwuMH - (JUIMHA,  YTOJ,
MHOrorpaHHuku 4 | o0beMm, TUTOIIAb MOBEPXHOCTH)
TeJa BpaleHUs reoOMeTpU4ecKux  ¢uryp, UCTIONb3Ys
U3yuyeHHble  QOpMyNbl M METOABIL.
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IlocTpoeHne cedyeHH MHOTOIPAHHHUKOB
METOJIOM CIIEJIOB, BBITIOJTHEHUE
(BBIHOCHBIX)  IIJIOCKUX  4YepTexed  u3
PUCYHKOB MPOCTHIX OO0BEMHBIX QUTYD: BHU]

CBEpXY, COOKY, CHU3Y

KonTposabHas padora 1o pasueny 5

Pa3nea 6. Ilpon3Bognasi u neppoodpasHasi pyHKUMHU 50
Tema 6.1. Cojeprkanue y4eOHOro MaTepuasa 2
MOHOTOHHOCTB u | [IpoMexXyTKH MOHOTOHHOCTH (DYHKIIHH.
9KCTPEMYMBI MakcuMyMbl ¥ MUHUMYMBbI  (YHKIHU.
GyHKITUH. Touku | Hanbonpiiee W HauMeHblee 3HAYCHHE
IKCTpEMyMa GYHKIIMM HAa IPOMEKYTKE
Tema 6.2. Cojnepxkanue yueOHOro MaTepuasa 6
ITonsaTue HenpepsiBHble byHKIHH. Meron
HENPEPHIBHOCTU WHTEPBAJIOB JIJISl PELICHHs] HEPAaBEHCTB
byHKIIH. Mertox
MHTEPBAJIOB
Tewma 6.3. Cogepxanue yueOHOro Marepuasa 10
[TpousBoHas. [TpousBognas ¢ynkiuu. ['eomerpuueckuit
I'eomerpuueckuii ¥ | u  (QU3WYECKHH  CMBICI  IIPOM3BOIHOM.
¢usnyeckuii  cMbica | [Ipou3BOAHBIE 3JEMEHTAPHBIX (DYHKIIMH.
IIPOU3BOHOU @opMynbl  HAaxXOXKACHHUSA  IPOU3BOAHOU
CYMMBI, HIpPOM3BEACHHUA U  YACTHOTO
byHKIMA
Tema 6.4. | Copeprkanue yueOHOro Marepuania 6
MOHOTOHHOCTB IIpumeHeHne IIPOU3BOJHOU K
GbyHKITIH. Touku | uccnenoBanuio GyHKIMH HA MOHOTOHHOCTb
HKCTpEMyMa U SKCTPEMYMBI
Tema 6.5. Coneprkanue yueOHOro MaTepuaa 6
HauOomnsmiee n | Haxoxnenue HanOOJIBIIIETO u
HauMEHbIIIEE HalMEHBIIET0 3HaueHuss (QYHKUMM Ha
3HaueHus: QyHKIUU orpe3ke. [IpumeHeHne NPOM3BOAHON JUId
HaxXO0XJIECHNA HAWIydylllero pEIIeHUus B
NPUKIAIHBIX 3ajadax, JUIsl ONpelesIeHUs
CKOpPOCTH IIpoIiecca, 3aJaHHOr0 (opMyIoi
WK rpadukom
Tema 6.6. | IlpopeccnoHaIbHO  OPHEHTHPOBAHHOE 6
Haxoxnenue coaepkaHue (coaepkaHue MPUKJIATHOTO
ONTUMAJILHOTO MOJLYJIst)
pe3yJibTara ¢ | [lpuknanupie 3agauu, B TOM  4YHCIIE
MIOMOMUIBIO COLIMAIILHO-3KOHOMHMUYECKOT O U
MIPOU3BOTHOM ¢u3nyecKkoro xapakrtepa, HUX pellleHue
CpEJICTBAMHU MaTEMATUYECKOTO aHAIIN3a
Tema 6.7. Coneprkanne yueOHOro MaTepuaa 6
[TepBooOpa3zHas [TepBooOpaznas. Tabmauia nepBooOpa3HbIX
byHKIIUU
Tema 6.8. Cogneprkanne yaeOHOro MaTepuana 6
ITnomans WHrerpasm, ero  reoMeTpu4ecKud U
KPUBOJMHEHHON buznueckuit CMBICIL. Beruncnenue
tpanenuu. @Dopmyina | uaTerpasia  no  ¢opmyne  HproToHa-
HeroToHa — | JleitOHuma

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
I1K1.3
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JleiiOauna

Tema 6.9.
IIpumeHeHune
MIPOU3BOJHOMN

u nepBOOOPa3HOIA
byHKIAHA

Copepxanue yueOHOro Marepuasia

Pemenue 3a7a4 Ha MIPUMEHEHUE
MIPOU3BOTHOM u MHTErpana VIS
BBIUUCIICHUSI (PU3NYCCKUX BEIUYMH H
Iomanaeu

KonTpoJsbHasi pabora 1o paszaeny 6

Paznen 7. Teopusi BeposiITHOCTEH M CTATUCTUKA

32

Tema 7.1.
[IpencraBnenue
JIAaHHBIX

u omnucaTesbHas
CTaTHCTHKA

Conepkanue yuebHOro mMatepuasa

[IpencraBineHne JaHHBIX € [TOMOIIBIO
TaOIHII u JHarpamM. Cpennee
apudmeTnueckoe, MeArana, HanbobIIee u
HaMMECHBIIICe 3HAYCHUS, pa3max,
TUCTIEPCUs,  CTaHJAPTHOE  OTKJIIOHEHHE
YHCJIOBBIX HA0OPOB

Tema 7.2.

Crnyualinpie COOBITHS.
Onepanuu HaJ
COOBITHSIMH

Copneprkanue yueOHOro MaTepuasa

CnyuaiiHple SKCHEpUMEHTHl (OMBITHI) H
cillydaiiHple  COOBITHSA.  DIIeMEHTapHbIC
COOBITHS (ucxompl). BepositHOCTB
cily4aifHOro coObITHs. BInM30CcTh 4acToTHl U
BEPOATHOCTH COOBITUN. CllydaliHbIe OTBITHI
C PpaBHOBO3MOXHBIMH  3JIE€MEHTApHBIMU
coObiTusiMu.  BeposTtHocTn coObITHII B
OmbITax C PaBHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMU COOBITHUSMHU.

Ornepanuu HaJl COOBITHSIMU: TEpECEUYCHHE,
00beIMHEeHNE, MPOTUBOMOJIOKHBIE
coObiTus. Jnarpammel Oiinepa. @opmyina
CIIOXKEHHMSI ~ BEPOSITHOCTEM. YcnoBHas
BEPOATHOCTb. YMHOXEHHE BEPOSTHOCTEM.
Hepeso CIIy4ailiHOTO AKCIIEPUMEHTA.
dopmyna MOJTHOM BEPOATHOCTH.
He3zaBucumeble coObITHS

Tema 7.3.
BepositHOCTB

B NMPpOQeCcCHOHAIbHBIX
3a/agax

IIpogeccnonaibHO  OpHMEHTHPOBAHHOE
cofepkaHue (coaepkaHHe NMPHKJIATHOIO
MO/1YJIfA)

[lepBuunass 00paboOTKa CTaTUCTUYECKUX
JTaHHBIX. ['padudeckoe UX MpeICcTaBICHHE.
HaxoxneHue cpegHMX  XapaKTEpHUCTHK,
HaOJIFOJaeMBIX JTAHHBIX. Ornenka
BEPOSATHOCTH COOBITHS B
poQeCCHOHATBHON JIeATeITLHOCTH,
pemieHne mnpodeccHuoHANbHBIX 3a7ad  Ha
BEPOATHOCTH CO6I)ITI/ISI, IMPUMEHCHUEC
CTAaTHCTUYECKUX METOAOB [UIsl PEIICHUS
po)eCCHOHANIBHBIX 33124

Tema 7.4.
DJIEMEHTEI
KOMOWHATOPHUKH

CopepxaHue yueOHOTro MaTepuaa

KomOuHaTopHOE MNpaBWIIO  YMHOXEHHS.
[lepectranoBku U Qakropuan. Yucno
COYETaHUM. TpeyroabHuK [Tackans.
®opmyna bunoma HeroToHa

OK 01, OK 02,
OK 03,
OK 04
OK 06
I1K1.4
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Tema 7.5. Copneprkanne yueOHOTo MaTepuaa 2
Cepun bunapHbIi cy4aliHbIN ONBIT (MCIIBITAHUE),
[I0CJIEI0BATEIbHBIX ycnex W HeyJaua. HezaBucumelie
UCTIBITAHUI UCIBITAHUS. Cepus HE3aBUCHMBIX
ucneplTaHui 10 nepsBoro ycmnexa. Cepus
HE3aBUCHMBbIX UCHbITaHUN bepHyiun
Tema 7.6. Conepkanue yueOHOro MaTepuasa 6
. CnyuaiiHas  BenuuuHa. Pacnpenenenue
Crnyuaiinble .
BEPOSITHOCTEH. [uarpamma
BEJIMYMHbI u .
pacripenenenus. [Ipumepsl pacnpeneneHui,
pacnpeeseHusl.
B TOM 4YHCIE, TE€OMETPUYECKOE U
Maremarnueckoe
. . | buHOMHManbHOE.
OKHUJAHUE CITy4alHOU .
YucnoBble XapakTEpPUCTUKH  CIy4dalHBIX
BEJIMYMHbI
BEIMYMH: MaTeMaTH4YeCKoe  OXKUIAaHMUE,
JUCIepCuss M CTaHJApTHOE OTKJIOHEHHUE.
[TpuMepbl MpUMEHEHHs] MaTeMaTHYeCKOTo
OXXMJaHUS, B TOM 4YMCIE B 3aJadax U3
IOBCEHEBHOM KM3HM. MaTemaTruueckoe
0’KHMJIAaHHE OuHapHOU CIly4alHON
BEIMYMHBIL. MareMaTHuecKoe OXHJIaHue
CYMMBbI CIIy4aiHbIX BEJIMYHH.
MaremaTnueckoe OXUJaHUE U JTUCIEPCHS
r€OMETPUYECKOT0 U OMHOMHAIBHOTO
pacupeneaeHui
Tema 7.7. Cogneprkanne yueOHOro MaTepuasa 4
3aKoH OonbIIMX | 3aKOH OOJBIIHX YHCEN U €ro POJib B HayKe,
yucen. HenpepeiBHble | mpupoae u obmiectBe. BeIOopouHsIil MeTO
CllydaliHble BEIMYMHEI | uccnenoBanuil. Ilpumepsl HempepbIBHBIX
(pactipenenenusi) CITy4aHBIX BEJINYVH. [TonsiTne 0
HopmansHoe IUIOTHOCTH  PacCIpeleICHHUS. 3anaum,
pacnpenenexnue MPUBOJSIINE K HOPMaJIbHOMY
pacnpenenenuto. [lonsaTne o HoOpMaabHOM
pacnpeiesieHuu
KonTpoubsHnasi pabora no temam paszeina
7
IIpomexyTouyHas arrecTanus (IK3aMeH) 18
Bceero: 225
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3. YCJIOBUS PEAJIM3ALIUM ITPOI'PAMMbI YUYEBHOM JIUCLIVITINHBI

3.1.Jlas1 peanu3anuud NPOrpaMMbl JMCHUIIMHBI JOJLKHBI OBITH MPEIyCMOTPEHbI
cJieylonue cnennajabHble OMeleHus :

Ka0HMHeT MaTeMAaTHKH — oMelnenne 61.

| Cneunanu3upoBanHasi MedeJib M CHCTEMbI XpPaHEHUS

OcHoBHOe 000opy10Banune

[TapTer nByxmecTHBIC — 15;

Cron yunrenbckuid — 1;

Cryn yunrenbckuii — 1;

Crynbs yauenndeckue — 30,

HIkad mas moxkymeHToB — 1.
JonoHUTEILHOE 000PY/A0BaAHNE
Jocka aynuropHas HacTeHHas — 1.
Il Texuuueckue cpeacTna
OcHoBHOe 000py/1OBaHHuE
[IpoekunoHHbIN 5kpaH — 1;
MynbTUMeaUHHBIA TpoekTop — 1.

11 lemoHcTpanmoHHbIe y4eOHO-HATJISI/IHbIE TOCOOMS
OcHoBHOe 000py10BaHMe

KoMmmext SJICKTPOHHBIX BUACOMATCPUAIIOB — 1,

KommiekT 35eKTpOHHBIX BUA€OMaTepruaioB — 1.
JlonoHUTEIBLHOE 000OPYAOBAHHME

Monenu st u3yueHus reomeTpuieckux ¢puryp — 1.

IlepeyeHb NporpaMMHOro odecreyeHmst:

Onepanuonnas cucrema MicrosoftWindows 10 Pro;

KasperskyEndpointSecurity.

3.2. HudopmanoHHOe o0ecnedyeHre peau3aliuu NPporpaMmbl

Jns peanu3zan MporpaMMmbl OMOIMOTEYHBIH (OHA YHUBEPCUTETa HMMEET IIeYaTHbIC
U/WIN DIIEKTPOHHBIE 00pa3oBaTeibHble U HH(OPMAIMOHHBIE PECYPChl, PEKOMEHIyeMble s
UCIIOJIb30BaHUsS B 00pa30BaTEIbHOM MPOLECCE.

DJIEKTPOHHBIE H31aHNs (3JIEKTPOHHBIE pecypchl)

OcHOBHBIE
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https://e.lanbook.com/book/334475— 3nekTpoHHAs BEpCUsi ¢ HEOTPAHHUYCHHBIM KOJIMYECTBOM

JIOCTYTIOB.

2. Mepznsk, A. I'. Maremaruka. I'eomerpus: 11-it kinacc: yriyOnéHHbIN ypoBeHb :
yuebHuk / A. I'. Mep3nsak, . A. Homuposckuii, B. M. IlonskoB ; nmon pemakuueir B. E.
[Tomonbckoro. — 7-e u3a., crep. — Mocksa : [Ipocsemenue, 2024. — 254 ¢. — ISBN 978-5-
09-103610-7. — TekcT : »nexkTpoHHbIH // JIaHb : 35ekTpoHHO-0MOnmHnoTeuHas cucrema. — URL:
https://e.lanbook.com/book/334478— snekTpoHHAs BepcUsi C HEOTPAHHUYCHHBIM KOJIMYECTBOM

JOCTYTIOB.

3. Mep3msik, A. I'. Marematuka. Anredpa 1 Hayana MareMaTH4ecKoro aHanusa. 10
KJacc : yriyOu€HHbId ypoBeHb : yueOHuUk / A. I'. Mepsnsak, JI. A. Homuposckuii, B. M.
[TonsikoB. — 6-e m3n., crep. — Mocksa : [Ipocemenue, 2023. — 480 c¢. — ISBN 978-5-09-
087877-7. — Texkct : snexkTpoHHbIH / JlaHb : 31MeKTpoHHO-OMOMMoTedHas cucrema. — URL:
https://e.lanbook.com/book/360725 — snekTpoHHas Bepcusi C HEOTPaHHYCHHBIM KOJHYECTBOM

JIOCTYTIOB.

4. Mep3nsik, A. I'. MaremaTtuka. Anredpa 1 Hayajia MaTeMaTu4eckoro aHaimsa : 11
KJIacc : yriyOn€HHbBIN ypoBeHb : yueoHuk / A. I'. Mepansk, Jl. A. Homuposckuit, B. M. [lomsikoB
; mon penakiueit B. E. Tlomonbckoro. — 5-e¢ u3a., crep. — Mocksa : [IpocBemenue, 2024, —
412 c. — ISBN 978-5-09-087874-6. — Tekcrt : »iekTpoHHBINA // JlaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/360722 — snekTpoHHasi Bepcus ¢
HEOTrPAaHUUYEHHBIM KOJIMYECTBOM JOCTYIIOB.

HNuTepHeT-pecypebl

1. https://minobrnauki.gov.ru — opurmansHbIii caiT MUHUCTEPCTBA HAYKH U BBICIIIETO
obpazoBanus PO.
2. http://www.edu.ru— denepanbusiii nopran «Poccuiickoe oOpazoBaHue».
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https://e.lanbook.com/book/408656
https://e.lanbook.com/book/408659
https://e.lanbook.com/book/334475
https://e.lanbook.com/book/334478
https://e.lanbook.com/book/360725
https://e.lanbook.com/book/360722
https://minobrnauki.gov.ru/
http://www.edu.ru/

3. https://elementy.ru/catalog/8602/Edinoe_okno_dostupa_k_obrazovatelnym_resursa
m_window_edu_ru — uadopmanmonHas cucrema « EqnHoe okHO jocTymna K
00pa30BaTeNbHBIM pecypcamy».

4. https://elementy.ru/catalog/8609/Federalnyy_tsentr_informatsionno_obrazovatelnykh
resursov_fcior_edu_ru denepanbHbiii  meHTp HHGOPMAHOHHO-00pa30BaTEIBHBIX
peCypcoB.

5. http://www.wikiznanie.ru-Buku3nanue: THIIEPTEKCTOBAS AIIEKTPOHHAS
SHITUKIIOTIC VS

6. https://www.allmath.rulTopran Allmath.ru — Bcs MaTeMaTHKa B OJTHOM MECTE

7. https://math.ru [Topran MmaremaTn4yeckoro oopa3oBaHus

8. DIeKTpOHHBIN KaTajor bubnuorexu MoclV. Pexxum JIOCTyna:

http://elib.mosgu.ru

9. Caift ans MOMOIIM CTyJEHTaM, >KEJAIOUIMM CaMOCTOSITEIbHO U3y4aTh U CHAaBaTh

9K3aMEHBI 110 BBICIICH MaTEMAaTHKE, U MIOMOIIH MPETOIaBATENISIM B TIOJJOOPKE MAaTEPHAIIOB K
3aHSATHUSM U KOHTPOJIBHBIM pabotaMm. Pexxum mocryma: http://mathportal.net/

10. @opmynbl, ypaBHCHHS, TEOPEMbI, NIPHUMEPHI pEIICHHS 3a7a4. Pexum

noctyna:http://matematika.electrichelp.ru/

11. HaBurarop camoctosrenbHo mnoarotoBku k EI'D.  Pexum  nocryna:

https://fipi.ru/navigator-podgotovki/navigator-ege

12. Uzyuenue MaTeMaTUKU OHJIANH. Pexnum JOCTyIa:

https://ru.onlinemschool.com/math/library/

13.  Bank pedeparos. Pexxum noctyma: https://www.bestreferat.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

4.1 KoHTpPoJb ¥ OlleHKAa pPE3yJbTaTOB OCBOCHHS 00I1€00pa30BaTEIHbHON JAUCIUTUIMHBI
pacKpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3ybTaThl, HApaBJIeHHbIE Ha (OPMUPOBAHHUE OOIINX
¥ Ipo(eCCHOHATBLHBIX KOMITETEHITUH 110 pa3jieliaM M TeMaM COJIep)KaHusl y4eOHOTo MaTepuraa.

Oomasi/mpodeccuoHanbHas Pa3znen/Tema Tunm  oHEeHOYHBIX
KOMIeTEeHIHsA MeponpusiTus
OK 01. Beibupars cnoco6sr | Tema 1.1, 1.211-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
penienus 3amau | 1.51I-0/c, 1.6, 1.7. Y CTHBII 01poc
poeCCHOHATBHOM Tempbi 2.1 -2.12, 2.1311-0/c, 2.14. MaremaTnueckuii
eATENbHOCTH Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6. JKTAHT
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
TpUMCHHTCIILHO Tewmsr 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9. lpencrannenue
K pa3JIM4HbIM KOHTEKCTaM Tembl 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, pE3yIbTaToOB
6.9 I1-o/c, 6.10. HPAaKTHHECCKUX
Temst 7.1- 7.7, 7.8 TI-o/c, 7.9 - 7.15, | padoT
7.16 TI-o/c, 7.17. ammra
Temsr 8.1, 8.2, 8.3I1-0/c, 8.4. WHANBUTyaIbHBIX
Tems 9.1, 9.2 TT-0/c, 9.3, 9.4, IIPOCKTOB
9.5TII-o0/c, 9.6 - 9.9. KonTponpHas
P10 IT-o/c pabota
Brinosnnenue
3aaHui
IIPOMEKYTOUHOU
aTTeCcTaluu
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OK 02. UcnonbzoBare | Tema 1.1, 1.2IT-o/c, 1.3, 1.4 Il-o/c, | TecrupoBanmue
COBpPEMEHHEbIE cpencrea | 1.511-0/c, 1.6, 1.7. YcTHbI ompoc
IIOMCKa, aHAIN3a Tempr 2.1 -2.12, 2.131T-0/c, 2.14. Maremarudeckuii
Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.
" HHTCPHPCTAMII | royini 4.1, 4.2, 4.311-0/c, 4.4, AMICTatT
uHpopMaLH, Tembl 5.115.4,’5.5 H-o/c’, 5.6 -5.9. Ipencrapnenne
1 MHOOPMALHMOHHBIC | ey 6 1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pesylIbTaTos
TEXHOJIOTHH 6.9 TT-o/c, 6.10. MPAKTUIECKHUX
AL BBIIOJIHCHWA  3a1a9 | Tempr 7.1- 7.7, 7.8 I1-o0/c, 7.9 - 7.15, pador
npodecCHOHABLHOM 7.16 T-o/c, 7.17. 3ammra
ACATEIIBHOCTH Temnr 8.1, 8.2, 8.311-0/c, 8.4. HHAUBUYaJTbHBIX
Temnr 9.1, 9.2 IT-0/c, 9.3, 9.4, IIPOEKTOB
9.5 IT-o/c, 9.6 - 9.9. KonTponbHast
P10 IT-o/c pabora
Brinonnenue
3aJaHuN
IIPOMEKYTOYHON
aTTeCTaI[u1
OK 03. ITmaaupoBath Tema 1.1, 1.2IT-o/c, 1.3, 1.4 TIl-o/c, | TecrupoBanme

1.51T-o0/c, 1.6, 1.7.

u peanu30BbIBATh YcTHBII onpoc
COBCTREHHOE Temsr 2.1 - 2.12, 2.1311-o0/c, 2.14. MaTeMaTHuecKuii
IPOfeCCHOBATBEOS Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6. MKTAHT
Temr1 4.1, 4.2, 4.311-0/c, 4.4.
W JIMYHOCTHOE  PA3BHTHE, | 1o\ 5154 5.5 [I-0/c, 5.6 -5.9. [TpencraBnenue
IPEANPHHAMATEBCKYIO Tembi 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.8, | P3YIBTaTOR
JeSITeTbHOCTD 6.9 I-0/c, 6.10. MPAKTUYECKHX
B TIPO(eCCHOHANBHON cdepe, | Temsr 7.1- 7.7, 7.8 T-o/c, 7.9 - 7.15, | pabor
MCIIOJIb30BaTh 3HAHUS 7.16 M-o/c, 7.17. 3amura
N0 TPaBoOBOW M ()MHAHCOBOM | Temer 8.1, 8.2, 8.3I1-0/c, 8.4. WHIUBUYAJIbHBIX
TpaMOTHOCTH B pasnmuiHbIX | Tewmsr 9.1, 9.2 IT-0/c, 9.3, 9.4, IIPOCKTOB
KM3HCHHBIX CUTYyalHAX 9.5I-0/c, 9.6 - 9.9. KonTtponbHas
P10 IT-o/c pabota
Brinosnnenue
3aaHui
IIPOMEKYTOUHOU
aTTecTaluu
OK 04. OddextuBno | Tema 1.1, 1.2[T-o/c, 1.3, 1.4 II-o/c, | IlpencraBnenue
B3aMMO/ICHCTBOBATE 1.51I-o0/c, 1.6, 1.7. PE3yIBTaTOB
¥ paboTaTh B KOJUIEKTUBE Temsr 2.1 -2.12, 2.131-0/c, 2.14. IPAKTHYECKUX
1 KOMaHIe Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6. pa6ot
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
Tembr 5.1-5.4, 5.5 TT-o/c, 5.6 -5.9. 3aupra
Temst 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, MHAMBHAYTBEHBIX
6.9 I1-o/c, 6.10. IPOCKTOB

Temwr 7.1- 7.7, 7.8 IT-o0/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.311-o0/c, 8.4.

Temser 9.1, 9.2 IT-0/c, 9.3, 9.4,
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9.5 I1-0/c, 9.6 - 9.9.
P10 IT-o/c

OK 05. OcymectBmate | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
yetHylo  m  mmceMennyro | 1.511-0/c, 1.6, 1.7. YCTHBIH ompoc
KOMMYHHKAI[HIO Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. MaTeMaTHIecKuii
Temrr 3.1 - 3.4, 3.5I1-o/c, 3.6.
HA TOCYIAPCTBEHHOM SSBIKE | . ° " "'\ o0 43 0 a JTMKTaHT
Poccuiickoit ®eneparuu Tembr 5.1.5. 4,’ 5.5 -0 /C’, 56-59 [Ipencrasienune
C  Y4eTOM  OCOOCHHOCTCH | Teori: 6 1- 6. 4, 6.5T1-0/c, 6.6 - 6.8, pe3yabTaToOB
COLMANBHOTO U KYIBTYPHOTO | ¢ 9 [-o/c, 6.10. MPAKTUYECKUX
KOHTEKCTa Tems1 7.1- 7.7, 7.8 Tl-o/c, 7.9 - 7.15, | Pabor
7.16 IT-o/c, 7.17. amra
Temmr 8.1, 8.2, 8.3I1-0/c, 8.4. WHAUBUY aTIbHBIX
Temnr 9.1, 9.2 IT-0/c, 9.3, 9.4, MIPOCKTOB
9.5 IT-o/c, 9.6 - 9.9. Kountponbnas
P10 IT-o/c pabora
Brinosninenue
3alaHu I
IIPOMEKYTOUHOU
aTTeCTaluu
OK 06. [TposiBnsate | Tema 1.1, 1.211-o/c, 1.3, 1.4 Il-o/c, | YcTHBII onpoc
IpaXJIaHCKO- 1.51I-o0/c, 1.6, 1.7. [Ipencrasnenue
NMaTpUOTHUECKYI0  mo3uimio, | 1eMBI 2.1-2.12, 2.1311-0/c, 2.14. pe3yJIbTaToB
JIEMOHCTPUPOBATH izxi ii i 4324’ 43551_1[_2%(:’ 434'16' IPAKTHIECKUX
OCO3HAHHOE MOBE]CHHE Temsr 5.1-5.4, 5.5 TT-0/c, 5.6 -5.9. pabot
Ha  OCHOBC  TPalMIMOHHBIX | Teyygr 6.1- 6.4, 6.5T1-0/C, 6.6 - 6.8, 3amwra
poccuiicKux JyXOBHO- | ¢ 9 []-o/c, 6.10. WH/IUBUYaTbHBIX
HPaBCTBEHHBIX [IEHHOCTEH, Temwnr 7.1- 7.7, 7.8 TT-o/c, 7.9 - 7.15, MIPOEKTOB
B TOM 4YHCIE C Yy4eToM | 716 IT-o/c, 7.17. Brimonnenue
rapMOHH3aIHH Temsi 8.1, 8.2, 8.3IT-0/c, 8.4. 3a1aHHi
MEXHAIIUOHAJIPHBIX Temrr 9.1, 9.2 IT-0/c, 9.3, 9.4, HpOMG)K)’TO‘IHOﬁ
u MEXPpEeIUruo3seix | 9.5 IT-o/c, 9.6 - 9.9. aTTecTaluu
OTHOILICHHH, npumensats | P10 I1-o/c
CTaHIAPTHI
AHTHKOPPYIIIHOHHOTO
TIOBEICHHSI
OK 07. CopeiictBoBats | Tema 1.1, 1.2[T-o/c, 1.3, 1.4 Tl-o/c, | TectupoBanue
coxpanenmo  okpyxaromeii | 1.511-0/c, 1.6, 1.7. YeTHBIN onpoc
cpemnl, pecypcocbepexenuto, | 1eMbI 2.1 -2.12, 2.1311-0/c, 2.14. Marematuueckuii
IPUMEHATH 3HAHUS i:ﬁ;j ii ) 4324’ 43551_1[_2%0’ 4346' JTMKTAHT
00  M3MEHEHMM  KIMMATA, | o\ . 5'115.'4,’5.'5 -0 /C’, 56-59 [Ipencrasnenue
TIPUAHITAITBL OEPERKIMBOTO | Torier 6.1- 6. 4, 6.5T1-0/c, 6.6 - 6.8, pe3yabTaToB
MPOM3BOACTBA, dDPEKTHBHO | ¢ 9 []-o /c, 6.10. MIPAKTHYECKUX
ZICHCTBOBATD Temst 7.1- 7.7, 7.8 Tl-o/c, 7.9 - 7.15, | padot
B UPE3BBIYAIHBIX CUTYAIHAX 7.16 -o/c, 7.17. 3ammra
Temmr 8.1, 8.2, 8.3I1-0/c, 8.4. MHAUBUNYaIbHBIX

31




Temsr1 9.1, 9.2 IT-o/c, 9.3, 9.4, MIPOEKTOB
9.5I-0/c, 9.6 - 9.9. Konrponbnas
P10 IT-o/c pa60Ta
Brinosinenue
3aJaHuN
MPOMEKYTOYHOMN
aTTecTaluu

IIK 1.4. Vcnonb3oBaTh IT-o/c TectupoBanue
aKTyaJIbHBIE TIEPEIOBBIE YcTHbIi onpoc
TEXHOJIOTUU IIPU peaTn3anuu MaremaTuueckui
TBOPYECKOTO 3aMbICIIa. JTUKTAHT

IIpencraBnenue
pe3yIbTaToOB
IPAKTUYECKUX
pabor

~ow

10.
11.

12.
13.

14.
15.

16.

4.2 HpOMe)KyTO‘lHaﬂ arrecranusd 1mo IMCuMIJInHe
Hepe'{eﬂb BOIIPOCOB AJIAl IK3aME€Ha

MaremaTika B Hayke, TEXHHKE, SKOHOMHKE, HH(POPMAIMOHHBIX TEXHOJIOTHAX H
IIPAKTUYECKOU NEATEIbHOCTH.

Ilenble u panuoHanbHble yncna. [eiicrButenshble yncna. [IpuOiankeHHbIE BEIYUCIICHUS.
KoMriuiekcHsle yncna.

KopHu HaTypanbHOM CTENEHH U3 YUCIIa U UX CBOICTBA.

CreneHnu ¢ paluoHaJIbHBIMU NTOKA3aTENISIMU, UX CBOMCTBA.

Crenenn ¢ AeWCTBUTENBHBIMU IOKa3aTeasiMu. CBOMICTBA CTENEHW C JEHCTBUTEIBHBIM
ITOKa3aTeJIEM.

Jlorapudm. Jlorapudm uncna. OcHoBHOE Jorapu(pMUUecKoe TOXKAECTBO. JlecaTHUHbIE U
HaTypanbHble Jorapudmel. [IpaBuna aeiictBuii ¢ morapupmamu. Ilepexom kK HOBOMY
OCHOBAHMIO.

[IpeoOpazoBanue anredOpandyeckux BbIpakeHuil. IlpeoOpa3zoBaHue panUOHAIBHBIX,
UppalMOHATIBHBIX CTEIIEHHBIX, MOKAa3aTeIbHBIX U JIOTapU(MUUECKUX BBIPAKEHUH.
Haxoxnenve 3HaueHui sorapudma 1no npou3BoIbHOMY OcHOBaHHIO. [lepexos oT oiHOro
OCHOBaHHUA K JIpyromy. Beruncnenue u cpaBHeHue jorapudmos. JlorapudpmupoBanue u
MOTEHIMPOBAHUE BBIPAKEHU.

[TpubnmkeHHbIe BEIYUCIEHHS U PELICHUs TPUKIIaIHBIX 3a/1a4.

Pemenune norapudmMuueckux ypaBHEHHH.

Pagnannas wmepa yrma. BpamarensHoe aBmxkeHue. CHHYC, KOCHHYC, TaHI€HC U
KOTaHI'€HC YHCIIa.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA

@opmynsl  npuBeaeHus. Dopmyinbel  cnoxkeHus. Popmynsl  yaBoeHus Dopmylsl
[IOJIOBUHHOT'O YIJIA.

[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN

[IpeoOpa3oBanue CyMMbl TPUTOHOMETPUUYECKMX (YHKIHMA B TNPOU3BEACHHE H
NPOM3BEACHUS B CyMMy. BbIpa)keHHE TPUIOHOMETPHUYECKMX (DYHKLMII depe3 TaHIeHC
IIOJIOBUHHOTOApTyMEHTA.

TpuronomeTpruyeckrue ypaBHEHUS 1 HEPABEHCTBA
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17.

18.
19.

20.

21.
22.
23.
24.
25.
26.
27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

[Ipocreiimue TPUTOHOMETPUUYECKHUE YpaBHEHHUS. [IpocTreiimue
TPUTOHOMETPUUECKHEHEPABEHCTBA.

OO6patHbie TpUroHOMeTpuueckue GyHKIUU. APKCUHYC,apKKOCHHYC,apKTaHT€HC.
Oyuknun. O6MacTh OnpeeieH!s U MHOKECTBO 3HAUCHUH;rpaduK (yHKINH,TOCTPOCHHE
rpadukoB QyHKIMIA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CaoiicTBa GbyHKIHH.
MOHOTOHHOCTB,4€THOCTh,HEYETHOCTh,0TPAHUYEHHOCTh, IEPUOAUYHOCTE.  [IpoMexyTkn
BO3pacTaHusa M yObIBaHUS, HAHOOJIbIIEE U HAUMEHbBINEE 3HAYCHHUS, TOUYKU SKCTPEMyMa.
['padmueckas unteprnperanus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCHUMOCTEH B pealbHBIX
nporeccax M sABIeHHsAX. Apudpmernueckue omnepauuu Hax QyHKusMa. CroxHas
bynkuus (kommno3uius). [loHsTre 0 HENMPEPHIBHOCTH (DYHKIIHH.

Oo6patubie pynknuu. O6IacTh onpeneracHust 1 00JacTh 3HAYCHUH 00pPaTHON (YHKITHH.
I'padpuk obpaTHO# GyHKIIUH.

CreneHHble, NOKa3aTeNbHbIE, Jorapudpmuueckre

U tpuronomerpuyeckue QyHkiun. OOpaTHbie TPUTOHOMETpUUYECKUE QYHKITUN
Omnpenenenust QyHKIHNA, X CBOMCTBA U TpadUKH.

[TpeoOpazoBanus rpadukoB. IlapamiensHplii IEpeHOC, CUMMETPUS OTHOCHUTEIBHO OCEH
KOOpJMHAT U CUMMETPHsI OTHOCUTEJILHO Hayajla KOOPJAUHAT, CHMMETPHUSI OTHOCUTEIBHO
HpsIMOH Y = X, pacTsSKEHUE U CKATUE BJOJIb OCEH KOOPAMHAT.

[TocnenoBarenbHocTH. CrIOCOOBI 3aJaHUSI U CBOMCTBA YMCIIOBBIX MOCIEA0BATEILHOCTEH.
[lonsiTue 0 mpeaene nocaea0BaTeIbHOCTH.

CymiectBoBaHUE  Ipeiena  MOHOTOHHOM — OrpaHMYEHHOH  IOCIEA0BaTENbHOCTH.
CymmupoBaHue mocienoBatenbHOCTel. beckoHeuHOyObIBaloIIas reoMeTpudecKas
IIPOTPECCUS U €€ CyMMA.

[TpousBonHas. IlonsTHe 0 Mpon3BOAHON (YHKIMHU, €€ TeOMETpUUECKU M (u3ndecKuit
CMBICIL.

VYpaBHeHUe KacaTelbHON K rpaduKy QyHKIHH.

[TpousBogHBIE CyMMBI, Pa3HOCTH, MPOU3BEAEHUS, yacTHbIe. [IpOM3BOJHBIE OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIUH.

[IpumeneHnne mTPOU3BOAHOM K HCCIEIOBAaHUIO (DYHKIIMH W TMOCTPOCHHIO TpaduKoB.
[Tpou3BoiHBIE 0OpAaTHON (PYHKLIUU U KOMIIO3UIIUH (DYHKIHH.

[Tpumepsl MCHONB30BaHUSA MPOU3ZBOJHOW U HAXOXKJIECHUS HAWIYYIEro penieHHsl B
MPUKJIAHBIX 3a/1ayax.

Bropas mnpousBogHas, ee reoMerpuueckuii u ¢usnyeckuil cmbica. Haxoxnenue
CKOpOCTH JIJIs1 TIpoLiecca, 3a1aHHOro (hOpMyJIoi U rpauKoM.

[TepBooOpa3Has u UHTErpal.

[TpuMeHeHnEe OINpeneneHHOro MHTErpaia s HAXOKISHHUS IUIOMAAN KPUBOJIMHENHHOU
Tpaneuun. Popmyna Herotona—Jleitbnuna. Ilpumepsl npuUMeHeHUs HHTerpaia B
(bu3uKe 1 reoOMeTpun.

PanmonaneHble, HppalMoOHaIbHbIE, TOKA3aTENbHBIE 1 TPUTOHOMETPUYECKHIE YPABHEHUSI U
CUCTEMBI.

PaBHOCHIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHoBHBIE TIpUEMBI MX pelIeHUs (pa3IoKEHWE Ha MHOXKUTENH, BBEJIEHUE HOBBIX
HEW3BECTHBIX, MOJICTAHOBKA, TPadUUECKHUI METO).

PannonanbHble,  MppallMOHANbHBIE,  IMOKA3aTEJIbHBIE W MPULOHOMEmpuiecKue
HepaBeHCTBAa. OCHOBHbBIE IPUEMBI UX PELICHUS.

Hcnonb30Banue CBOWCTB M rpadukoB (PyHKIUI NP pelIeHnd YypaBHEHUI U HEPAaBEHCTB.
Meton uHTEpBaioOB M300pa)keHHE Ha KOOPAMHATHOM IIOCKOCTH MHOKECTBapelIeHUI
YPaBHEHUH U HEPABEHCTB C IByMsl IEPEMEHHBIMHU U UX CHCTEM.

[IpuMeHeHne MaTeMaTHYeCKMX METOJOB [UIsl PEIIEHUs COAEPKATEIbHBIX 3a1ad W3
pa3NIuYHBIX 001acTeil HAYKH U PAKTUKU.

Nutepnperanus pe3ysibrara, y4eT peaabHbIX OTPAaHUYCHHUI.
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OnemMeHTbl KOMOMHATOPUKU. OCHOBHBIE MOHATHS KOMOMHATOPHUKHU. a/ayd Ha MOJACYET
qucila pa3MElLEHUH, IEPECTAHOBOK, COUYETAHUM.

Pemenue 3amau Ha mepebop BapuanToB. PDopmyna OumHoma Hprorona. CBoiicTBa
OuHOMHHANBHBIX K03 dunmenton. Tpeyronpuuk Iackans.

OnemMeHTbl Teopuu BepoATHOCTEeH. CoObITHE, BEPOATHOCTb COOBITHSA, CIIOXKEHHE H
YMHO>KECHHUE BEPOATHOCTEH.

[TonsiTrie 0 HE3aBUCUMOCTHU COOBITUH.

JluckpeTrHas ciy4daiiHasi BEJIMYMHA, 3aKOH €€ PaCIpECIICHUS.

UucnoBble XapakTEpUCTHKH IUCKPETHOW clydailHOM BenuuuHbl. [loHsiTHE O 3akoHe
0OJIBIINX YHCEN.

[IpencraBienue naHHbIX (TaOIUIBI, JUArpaMMbl, rpaduku), TeHepaibHas COBOKYITHOCTD,
BBIOOpKA, cpenHee apuMeTHIecKoe, MeAHaHa.

B3anMHOe pacnosiokeHue ByX HpsIMBIX B NpocTpaHcTBe. [lapamnenbHocTh npsAMon u
IJIOCKOCTH.

[TapamnenbHOCTh TUIOCKOCTEN. [lepnenaANKyYAIpPHOCTD NPSMOM U TUIOCKOCTH.
[TeprienquKyIslp ¥ HAKJIOHHASL.

VYron Mexay npsiMo U INIOCKOCThIO. J[ByrpaHHbIi yrodi.

VYrois Mexay III0CKOCTAMU. [IepnenaAuKyIsIpHOCTD JBYX INIOCKOCTEN.

['eomeTpuyeckue mpeoOpa3oBaHusi MIPOCTPAHCTBA: MAPAIIICIbHBINA MIEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [lnomanp oproroHanbHON mpoekiuu. M3o0pakeHue
IPOCTPAHCTBEHHBIX (PUTYD.

Bepmmnebl, pebpa, rpanu MHOrorpanHuka. Pazseptka. MHororpanusie yriibl. Beimykiibie
MHOTOIpaHHHUKHU. Teopema Ditnepa.

[Tpusma. Ilpsimast u HaknoHHas npusMa. [IpaBunbHas npusma. [Tapannenenunesn. Kyo.
IInpamupa. [IpaBriibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

Cummertpui B Ky0Oe, B mapajuieienuIiesie, B Ipu3Me U MUpaMue.

Ceuenus Ky0a, IpU3Mbl U TUPAMU/IBL.

[IpencraBieHnne o TMpaBWIBHBIX MHOTOTpaHHUKaxX (TeTpa’ape, KyOe, OKTasape,
JOJIEKAdAPe U UKOCAIPE).

[wmusap u KoHyc. YcedeHHBIH KoHyc. OcCHOBaHME, BBICOTA, OOKOBas IMOBEPXHOCTb,
oOpa3ytomiasi, pazBepTka. OceBble CEUEeHUS U CEUEHUS, MapalIeIbHbIE OCHOBAHMIO.

lap u cepa, ux ceuenus. KacarenpHast miaockocTs K chepe.

O6nem u ero usmepenue. UurerpasibHas popmyna oobema.

@opmynbl o6bemMa KyOa, HpPSIMOYTOJBHOTO Mapajulejenumesaa, MPU3MBbl, IHIUHApPA.
®opmyiibl 00beMa mupamMuibl 1 KoHyca. @opmysisl mionaay noBepxXHoCcTeN HWIMHIpA U
KoHyca. @opMyIbl 0ObeMa 11apa H Iiommaan chepsl.

[TogoGue Ten. OTHOIIEHUS TIIOMAEH TOBEPXHOCTEN M 00 BEMOB TTOTOOHBIX TE.
[IpsamoyronbHas (IekapTroBa) cHCTEMa KOOpAMHAT B mpocTpaHcTBe. Popmyna
paccTOosSHUSL MEX]Ty IByMsI TOUKaMu. Y paBHEHUs cepbl, MIIOCKOCTU U TPSIMOH.

Bexropel. Moaynbs BekTopa. PaBeHCTBO BekTOpoB. CIll0)KEHHE BEKTOPOB. Y MHOYKEHUE
BEKTOpa Ha uucio. PasznoxeHue BeKTOpa IO HANpPaBIECHUSAM. YTOJI MEXIy ABYMS
BekTopamu. Ilpoexknuss BexkTtopa Ha ock. Koopaunatel BekTopa. CkaisipHOe
MIPOU3BEICHNE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB MPU PEIIEHUH MATEMAaTUYECKUX U IPUKIATHBIX
3ajad.
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5. JUCT BHECEHUS U3BMEHEHU

B pa6ouyro nporpammy mo mucuumimHe «OJ1.07 «Marematuka» 1o CIEeIHUaTbHOCTH
«54.02.01 [uzaitn (1Mo oTpaciisiM)» YTBEPKACHHYIO Ha y4eHOM coBere JlepKaBUHCKOrO JHIEes
30 mapta 2026 r., nmpotokoi Ne 14,

Howmep Tekcr n3meneHus IIpoTokon 3acenanus

N3MCHCHUA Ne ’ Jarta
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