ABTOHOMHAA HEKOMMEPYECKAA OPT"TAHU3ALINA 5
HHPODPECCHUOHAJIPHOI'O ObPA3OBAHIA « MEXIAYHAPOHbBIU
MHOT'OITPO®MNJIBHBIN KOJIJIEK»

PaccmoTpeHo u IpUHATO Ha 3aceIaHnun YTBEPX/AIO:
Ilemarornueckoro cosera skyop AHO ITO «MMK»
ITporokon Ne 1 ot 28.08.2025r. 4

o C.A. S nposa

\ . MHOTONPOGUNLHBIA 5/
Ny KONNEQMW </

0 17-O/] ot 28.08.2025r.

Pabouas mporpamma o01eo0pa3oBaTeIbHON TUCITUTIINHBI
BJ1.05 MaremaTuka

o cuermanbHoctu 42.02.01 Pexnama
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Pabouass mporpamma pazpaborana Ha ocHoBe DenepanbHOrO TOCYJAPCTBEHHOTO
obpazoBarenpHoro cranjgapra (maiee — DI'OC) cpennero mnpodeccroHaTLHOTO
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Ne 552 «O6 ytBepxknenun denepanbHOr0 roCyIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa cpeaHero npodeccuoHaabHOro 00pa3zoBaHus 1o crenranbHocTH 42.02.01
Pexiaman.

b/1.05 «Marematuka»: Pabodas nporpamma no cnenuaibaocTu 42.02.01 Pexnamal/-
Hosocubupck: AHO IO «MexayHapoiHbIii MHOTOTTPO(UIBHBINA KOJUIEMK», 2025.

Pazpabotunk: Kapkosa Enena MBanosna, npenogasareas AHO 10 «MMK»
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1. MACHOPT PABOYEN TPOT'PAMMBI YYEFHOM JTUCIIUILINHBI

1.1. O61acTh NPUMEHEHHUS] TPOTPAMMBbI

O6meobpazoBarenbHas JUCHUILIMHA «MaTemMaTukay sBISIETCS 00s3aTeIbHON
4acThl0  00I1Ieo0pa3oBaTeIbHOTO  IMKJIAa  00pa30BaTEeIbHOM  IporpaMMbl B
coorBeTcTBUH ¢ PI'OC CIIO mo cnenmmampHOocTH IO crenmanbHocTH 42.02.01
Pexnama.

1.2. Ilesiu ¥ UIaHMPYeMble Pe3yJabTAaThl 0CBOECHHUS JUCHUILTHHBI

1.2.1. lean u 3agaun JUCUUIJIMHBI

Copeprkanre mporpaMMbl 00IIE00pa30BaATEIPHON NUCIHUILIMHBI «MaTemMaTHuka
HaIpaBJICHO Ha JIOCTUKEHUE pEe3yIbTaTOB eé M3YyUYCHHUS
B cootBeTcTBUU ¢ TpeboBanmsimu DPI'OC COO c¢ ydetom mpodecCHOHATBHON
HarnpaBiaeHHocth PI'OC CIIO. IlpuopuTeTHBIMH HeJAMH OOYYEHUS MAaTeMaTHKe
Ha 0a30BOM YPOBHE SIBIISIFOTCSI:

- (hopMUpOBaHUE IEHTPAIbHBIX MATEMATUYECKUX MOHATUH (YUCIIO, BEIMYMHA,
reoMerpuyeckas ¢urypa, mepeMeHHas, BEpOSTHOCTb, (YHKIMS), OO0eCreYrBaIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTH MAaTEMATHYECKOTO 00pa30BaHUs 00yUarOIINXCS;

MOJIBEICHHE OOYYaIOIIMXCAd Ha JIOCTYIHOM JJii HUX YpPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MATEMATHKM M OKPYXKAIOIIEro MHpa, TMOHMMAaHHE MAaTeMaTUKU
KaK 4acTH OOIIIEH KyJIbTyphl 4eJIOBEUECTRA;

- pa3BUTUE HUHTEJUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEW OOydarommxcs,
MO3HABaTEJIbHONW aKTUBHOCTH, UCCJICIOBATEIIbCKUX YMEHUMN, KPUTUUYHOCTH MBIIIJICHUS,
HMHTEpeca K U3YYEHUIO MaTeMaTUKH;

- (¢opmupoBaHue (PYHKIIMOHAIBHOW MAaTEeMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrio3HaBaTh MaTEMAaTHYECKUE AacCleKThl B PEATbHBIX JKU3HCHHBIX CHUTYaIMSIX
Y MPU U3YYEHUU JPYTUX AUCIUILIINH, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupOBaTh MX Ha S3bIKE MATEMATHKU M CO3/1aBaTh MaTeMaTHYECKHUE MOJIEIH,
[IPUMEHSATH OCBOCHHBIN MaTEMaTUYECKUI armapar
JUISL  pEelIeHHs] TMPaKTHUKO-OPUEHTUPOBAHHBIX 3a1ad, 3a7ad MpoQeCcCHOHAIBHON
NEeSTEILHOCTH, UHTEPIPETUPOBATH U OLICHUBATH MOJYUYCHHBIE PE3YJIbTATHI.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHHSI 0011e00pa3oBaTeJbHON
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco6oe 3HaueHHEe 00mIcoOpa3oBaTeIbHas AUCIUILINHA «MaTeMaTuKa» UMeeT
npu GopmupoBanuu u pazsutnu obmmx komnerenmuii OK 01; OK 02; OK 03; OK
04; OK 05; OK 06; OK 07 B cCOOTHECEHHH C JUYHOCTHBIMH, METaNPEAMETHBIMH
Y TIPEJIMETHBIMU pe3yJIbTaTaMu 00yueHUsi 6a30BOT0 YPOBHS:

Ko/ 1 HauMEeHOBAHHE Pe3yabTaTsl 00yyeHus
(popmupyembIx
KOMIIeTeHIM i Oo0mme JucuunianHapHblie
OK 01. Beibupats JInuHOCTHBIE pe3yibTaThl A0JKHBI | [IPOI. Bnanenue MEeTOoAaMHU
CHocoOBI pelIeHnss | OTpaXxarb JI0KAa3aTeNNbCTB, AITOPUTMAMH PEIICHUS
3a1a4y B YaCTU: TPYAOBOI'O BOCIIUTAHMSL: 3ajad4; yYMEHHE dbopmynupoBaTh
npo(eCCUOHATBHON |- FOTOBHOCTh K TPYIY, OCO3HAaHHE | ONpENeNeHus, aKCHOMBI
JEATEIILHOCTH LIEHHOCTHU MacTepCTBa, | U TEOPEMBI, IPUMEHATh UX, MPOBOJIUTH
IPUMEHHUTEIBHO TpyRoIooue; JIOKA3aTeIbHbIE PACCYXKIECHUS B XOJe




K pa3jiIn4HbIM
KOHTCKCTaM

- TOTOBHOCTbH K aKTUBHOU
NCATCIIBHOCTHU TCXHOHOFHHGCKOﬁ nu

COIMATIBHOM HaIrpaBJICHHOCTH,
CIIOCOOHOCTh UHUIIMHPOBATh,
IUTAHUPOBATh

U CaMOCTOSTEIIbHO
TaKyI JIeSITeIIbHOCTD;
- UHTEpEC K pa3IuyHbIM cdepam
po¢eCCHOHAIBHON JCSATEIBHOCTH.
MertanpenmeTHbIe PE3YIIBTATHI
JTIOJDKHBI OTpaXkaTh:

OBnanenue YHHUBEpPCAIbHBIMU
y4eOHBIMU MMO3HABATEIbHBIMU
JICCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:
- CaMOCTOSITEIBHO (HOPMYITHPOBATH
U aKTyaJu3upoBaTh Mpodiemy,
paccmaTpuBaTth

€€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYILECTBEHHBIN
MIPU3HAK

WIM OCHOBAaHHS JUIsl CpaBHCHHUS,
Kiaccuukanum

1 0000IIIeHH;

- ONpENENATh LETU NeATEILHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTECPUU
UX JIOCTUKCHUS,

- BBIBIIATH 3aKOHOMEPHOCTH H
MIPOTUBOPCUHS

B PacCMaTpUBAEMbIX SIBICHUSX;

- BHOCHUTH KOPPEKTUBBl B
JIeSATEeILHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB IIETISM,
OLICHUBATh PHUCKH  TOCIEACTBUIA
JIEATEILHOCTH

0) 0a30BbIC HCCIIECIOBATEILCKHE
JIEUCTBUS:

- BJaJeTh HaBBIKAMU Yy4eOHO-
HCCIIEA0BATEILCKOM

U TPOEKTHOW  JIeATeIbHOCTH,
HABBIKAMU pa3perieHus mpooiem;

BBIINIOJIHATD

- BBISIBIISITD MPUYKUHHO-
CJIEICTBEHHbBIE CBSI3U
u AKTyaJlu3UpOBATh 3a1auy,
BBIJIBUTaTh TUTIOTE3Y
€€ pelIeHUs, HaXOJAUTh apTryMEHThI
TUISt JI0Ka3aTenbCTBa CBOUX
YTBEPKJICHUH, 3a/1aBaTh

napaMmeTpbl U KPUTEPUU PEIICHHUS;

- AHAJIM3UPOBATh IIOJYYEHHBIE B
XOJI€ PELICHUs 3aa4l PE3yJIbTATHI,
KPUTHYECKH OLICHUBATh

pelLeHus 3a1a4;

I1P62. YMenue OIIepUpOBATH
MOHATUSAMH: CTENEHb YMCIa, Jorapupm
YHCIIa; YMEHUE BBINOJHATH BHIYUCICHUE
3HAYECHUU

U 1peoOpa3oBaHUs BBIPAKEHUHA CO

CTENEHAMHI u Jgorapugmamu,
npeoOpa3oBaHus IpoOHO-
paLMOHATIBHBIX BBIPAXKECHUH;

I1PG3. YMenue OIIepUpOBATH
HOHATUSAMMU: palyoHaJIbHbIE,
UppanroHaIbHbIC, noKa3aTesbHbIE,
CTEIIEHHBIE, JorapupmMuyUecKue,
TPUTOHOMETPUUYECKUE  ypaBHEHHS U
HEPaBEHCTBA, X CUCTEMBI;

I1P64. YMenue OIIEpPUPOBATH
HNOHATUAMM:  (YHKLHSA, HEIpepbIBHAs
byHKIHS, IIPOU3BOHAS,
nepBooOpasHas, OIpeieIeHHbIN
UHTETpa; yMeHHue HAXO/UTh

MIPOU3BOJIHBIC JICMEHTAPHBIX (DYHKIIHIA,
UCIIONIb3YSl  CIIPABOYHBIC  MaTECPHUAIIBI;
UCCIICIOBAaTh B MPOCTCHUIINX CIy4asx
(GYHKIIMM HAa MOHOTOHHOCTH, HAXOIUTh
HauOOJIBIIINE

U HauMEHBIIME 3HAYCHUs (OYHKIUN;
CTPOUTh TpaUKd MHOTOWICHOB C
HCII0JIb30BaHUEM arrmapara
MaTEeMaTHYECKOTO aHaJIH3a; MPUMCHSThH
MPOU3BOJHYIO TMPH PEIICHWH 3ajad

Ha JBHKCHHC, peuaTtb IIPaKTUKO-
OpPUCHTHUPOBAHHBIC 3aJa4du
Ha HanOOJIbIINE n HanMCHBIINEC

3HAUEHUs, Ha  HAXOXACHHE IIyTH,
CKOPOCTH M YCKOPEHUS;

I1P65. YMeHue OIIEpUpOBAThH
MOHATUSIMM:  pallOHalbHAsT (DYHKLHUSA,
nokaszatenbHass (DyHKIMs, CTeleHHas
¢byHKMs, Jorapupmudeckas QyHKIuS,

TPUTOHOMETPUUYECKHE byHKLHY,
oOpatHble (DYHKIIMH; YMEHHE CTPOUTH
rpaguku W3Y4YEHHBIX GbyHKLINH,

UCTIOJB30BaTh TpadUKU TPH H3YyYCHUH
NpOIIECCOB M 3aBUCUMOCTEH, IpHu
pelieHnH 3amad U3 JAPYruX y4deOHBIX
IPEIMETOB U 3a/1a4 U3 PeaIbHOM KU3HU;
BBIpOXaTh (opMylnaMu  3aBHCHMOCTH
MEX/y BEIMYMHAMU;

[1P66. VYmMeHue pemaTb TEKCTOBBIE
3aJ]aud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOIICHTHI, IO M YaCTH, Ha JIBIKCHHE,
paboTy, CTOMMOCTH TOBAapOB M YCIYT,
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175 JIOCTOBEPHOCTb,
IIPOrHO3UPOBATH M3MEHEHUE
B HOBBIX YCIIOBUSIX;

pazpabaThiBaTh IUIAH  PEIICHUS
npoOJeMbl € y4eToM aHaju3a
HUMCHOIINXCA MaTCpHraJIbHBIX

Y HEMaTepHUAIbHBIX PECYPCOB;

- yYMETh TNEPEHOCHUTHh 3HAHUA B
IIO3HABATEJIbHYIO

u IIPAKTHYECKYIO
JKU3HEACITEIBHOCTH;
- YMEThb MUHTETPUPOBATh 3HAHUS U3
pa3HbIX IPEeIMETHBIX 00J1acTell;

- BBIBUTaTb  HOBBIE  WJICH,
npeajiaraTh OpUTMHAJIbHBIE
MOAXO/bI U PEIICHUS

oOnactu

HaJIOTH, 33Jja4u U3 00JIaCTH yNpaBJICHUS
JUYHBIMH M CEMEWHBIMU (HUHAHCAMH);

COCTaBJISITh  BBIPDAXKCHUS, YpaBHEHUS,
HEPaBEHCTBA U UX CHCTEMBI [0 YCIOBHUIO
3a7a4M,  WCCIENOBaTh  MOJY4EHHOE
pelieHue u OLICHUBATh
HPaBAONOA00HOCTh PE3YIIHTATOB;

I1PG7. YMmenue OIIEpUPOBAThH

IOHATHUAMU:. CPCIAHECEC apI/I(bMCTI/I‘IeCKOQ
MEauaHa, HauOoJIbIIcE M HaMMCHBLIICE

3HAYEHMS, pa3max, Jucrepcus,
CTaH/JAapTHOE OTKJIOHEHUE YHCIIOBOIO
Habopa; yMeHUue W3BJIEKATh,
UHTEPIPETUPOBATH uH(OpPMaLHUIO,

OpEe/ACTaBICHHYI0O B  TaliuIax, Ha
auarpaMmax, rpadukax, OTpakKarollyro
CBOMCTBAa pEalbHBIX MPOIECCOB |
SIBJICHH; TIPEJICTABIATh UH(POPMALIUIO C
NOMOIIBI0  TAaOJIMIl W JUarpamm;
MCCIIEIOBATh CTATUCTUYECKHUE JIaHHBIC, B
TOM qucIe
C TPUMEHEHUEM TpadUIeCKHX METOI0B
Y 2JIEKTPOHHBIX CPEJCTB;

I1PGS. YMenue OIIepupOBaThH
MIOHATUSAMM: CIIy4alHbIN OIIBIT
U Ciy4ailHOe cOObITHE, BEpOSTHOCTh
CIIy4aliHOTO coObITHS; yMeHue
BBIYUCIIATH BEPOATHOCTh c
HCIOJIb30BaHNUEM rpaduIecKux
METO/I0B; IIPUMEHSITD bopMmyIbI

CJIO)KEHUSI 1 YMHOXKEHUSI BEPOSITHOCTEH,
KOMOUHaATOpHbIE (HaKThI U HOPMYIIBI IPU
pelIeHuH 3ajad; OLIEHUBATh
BEPOSITHOCTH  peajbHbIX  COOBITHH;
3HaKOMCTBO

CO CIy4yalHbIMM BEJIIMYMHAMH; YMEHUE
NPUBOJNUTE  TIPUMEPBI  TPOSIBIICHUS
3aKOHa OOJIBIIMX 4YMCEeN B NPUPOIHBIX
M OOIIIECTBEHHBIX SIBICHUSIX;

I1P69. YMeHue OIIEpUPOBATH
MOHATUSIMU: TOYKA, MpsiMasi, TNIOCKOCTb,
IIPOCTPAHCTBO,  JIBYTPAHHBIM  yroul,
CKPEILUBAIOIINECS npsiMble,
NapajuIeIbHOCTh u
NEePIEeHIUKYIIPHOCTD IPSIMBIX
U IUIOCKOCTEH, YroJI MEXAy HpsIMBIMH,
yroJl MEXKIY psAMOI
" IJIOCKOCTBIO, yroi MEXIY
IJIOCKOCTSIMHU, PacCTOSTHUE OT TOYKH IO
IJIOCKOCTH, paccTosiHue MEXIY
MPSIMBIMH, paccTosiHue MEXTY
IUIOCKOCTSIMU; YMEHHE HCIO0JIb30BATh




IpU PELIEHUH 3a/lad U3Y4YEeHHbIE (DAKTHI
U TEOpEMbl IUIAHMMETPHUM; YMEHHUE

OILICHUBATh pa3mMepbl 00BEKTOB
OKpYXaroIllero Mupa;
I1P610. Ymenue OIepUpOBaThH

MOHATUSMH: MHOTOTPAaHHUK, CEUYCHHUE
MHOTOTpaHHHKa, KyO, mapajuiesienuIe],
npusma, — nupampaa,  ¢urypa  u
MOBEPXHOCTh  BpAIICHUS,  LUJIHHID,
KOHYyC, mmap, cdepa, cedeHus QUrypsl
BpAIllCHHsI, IUIOCKOCTh, KAacCaroIascs
cdepbl, IUIMHIpA, KOHYyCa, IJIOLIAIh
MOBEPXHOCTH  MUPAMUJbI,  MPHU3MBI,
KOHyCa, IWJIMHApa, IUomans chepsl,
o0beM KyOa, MPSIMOYTOJIBHOTO
napajiesienunea, TUPaMHIbl, TPU3MBI,
WIMHApPA, KOHyca, IlIapa;, YMCHHUE
n300paxarb MHOTOTpPaHHUKHU
Y TIOBEPXHOCTH BpAIICHUS, UX CEUYCHUS
OT pPYKH, C TIOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB M 3JICKTPOHHBIX CPEJICTB;
YMEHHE pacIO3HaBaTh CHMMETPHUIO B
NPOCTPAHCTBE; YMEHHUE PAacCIO3HaBaTh
NPaBUIbHBIE MHOTOTPAHHUKH;

I1P611 YmMenue ONEpUPOBATH
MTOHSATUSIMU: JIBIKECHHE
B IPOCTPAHCTBE, MOJOOHBIE (UTYPHI B
MIPOCTPAHCTBE; HCIOJIb30BaTh

OTHOILICHHE IUIOLIAZECH MOBEPXHOCTEH U
00beMOB  MOAOOHBIX  Guryp  mpu
pEIIeHNH 3a/ay;

I1P612. YMeHue BBIYUCIIATH
reOMeTpUYECKUEe BEJIMYMHBI  (JUIMHA,
yrona, Ijouaas, o00beM, IJIOLIA]Ib
MOBEPXHOCTH), MCIONb3ysd H3yYCHHbIE
(bopMyIBI U METOABI;

I1P613. Ymenue OIIepupOBAThH
MOHATUSAMM: TIPSAMOYTOJbHAasl CHCTEMA
KOOpJMHAT, KOOPIUHATHI TOUKH, BEKTOD,

KOOpJAWHATBl ~ BEKTOpa,  CKASIPHOE
IIPOU3BENICHUE, YTOJI MEXAY BEKTOPaMU,
cyMMma BEKTOPOB, IIPOM3BEACHUE
BEKTOpa Ha YHUCJIO; HAXOAUTh C
MIOMOUIBIO W3Y4YEHHBIX dopmyn
KOOpPIUHATBI CepeIUHBI OTpe3Ka,

paccTostHUE MEXAY ABYMsI TOUKaAMU;
[1P614. YMmenue BbIOUpATH TTOAXOISIIIHIA

H3y‘leHHLII>i METON
Il peIICHUA 3aaa4yd, pPaciio3HaBaTb
MAaTEMAaTHYCCKUC (I)aKTBI
u MaAaTEMAaTHYCCKUC MOACIN B

MPUPOOHBIX )41 O6H.[CCTB€HHBIX




ABJICHUSX, B  HCKYCCTBE, yMEHHE
MPUBOAUTH MPUMEPHl MATEMAaTHUYECKUX
OTKPBITUA POCCUHUCKOM H  MHPOBOH
MAaTE€MaTUYeCKON HAyKu

OK 02.
Hcnonp3oBathb
COBpPEMEHHbBIE
CpeZCTBa MOUCKA,
aHayM3a u
HUHTEPIIPETAIINH
uHpopmanuu, u
UH(POPMALMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npodeccuoHanbHOM
JeSITeIbHOCTH

JImyHOCTHBIE PE3YJIbTAaThl AOJI’KHBI

OTpaXaTb B qacCTu: IIECHHOCTHU
HAY4YHOT'O TO3HAHUS:
-chopmMupoBaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOILIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  HAyKd W
00LIECTBEHHOMN IIPAKTHKH,
OCHOBaHHOTO

Ha JMasore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO

CBOETO MECTa B IOJHUKYJIBTYPHOM
MUDE;
MeranpenmeTHeie
JOJIKHBI OTPaXKaTh:
OBnanenue YHHUBEpPCATbHBIMU
yueOHBIMU MO03HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BIQJICTh HAaBBIKAMHU TOJYYCHUS

pe3yJIbTaThl

uHbOpMallMl U3  HCTOYHUKOB
pPa3HbIX THUIIOB, CaMOCTOSITEJILHO
OCYLIECTBJISAITh ~ IOUCK,  aHAJu3,
CUCTEMAaTH3aLNIO0 u
MHTEPIPETALIIO uHbopMaIuu
pa3IUYHBIX  BUAOB U popm
MPE/ICTABIICHHUS;

- CO3aaBaTb TCKCTBI B PA3JIMYHBIX
Q)opMaTax C YUCTOM Ha3HAUYCHUA

uHpopmaruu u LIEJIEBOM
ayUTOPHH, BBIOHpast
ONTHMAJILHYIO bopmy
Ipe/ICTaBICHUS

Y BU3YaJIM3alluy;

- OLEHUBaTb  JOCTOBEPHOCTb,
JCTUTUMHOCTh ~ MHpOpPMAIMH, e
COOTBETCTBUE PaBOBBIM "
MOPaJIBHO-3THYECKAM HOpMaM;

- UCIIOJIb30BATh cpencTaa
MH(OPMaILMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B
pelIeHuH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX "
OpraHu3aIMOHHBIX 3amad c
coOJII0ICHHEM TpeGoBaHuU
9PrOHOMHKH, TEXHHUKH
0e30IMacHOCTH, TUTHUCHEI,

pecypcocOepeKeHrsi, TPaBOBBIX H

[1P61. Biagenune METOAaMU
JIOKa3aTeNIbCTB, AJNTOPUTMAMHU PEIICHUS
3a7a4; yMeHUe dbopMyIupOBaTh
OnpeieNIeHus, aKCHOMBI
U TEOPEMBbI, MPUMEHATh MX, MPOBOIAUTH
JIOKa3aTeJIbHbIE PACCYXKICHUS B XOJe
peIIeHUs 3a/1a4;

[1PG2. Ymenue ONepUpOBaThH
MOHATUSMH: CTENEHb YHCIIA, JIoTapudm
YKCJIa; YMEHHUE BBITIONHSATH BBIUYUCIICHHE
3HAYCHHI

U 1peoOpa3oBaHUsl BBIPAKEHUH  CO

CTETEHAMU u Jorapugmamu,
npeoOpa3oBaHus IpoOHO-
paLMOHATIBHBIX BBIPAXKEHUM;

I1PG3. YMenue OIIepupOBaThH
HOHATUSMHU: panroHaIbHbIE,
UppamnroHaIbHbIE, MoKa3aTeJbHbIE,
CTETICHHBIE, JgorapupmMuyuecKue,
TPUTOHOMETPHUYECKUE  ypaBHEHHS U
HEPaBEHCTBA, X CUCTEMBI;

I1P64. YMenue OIIEpPUPOBATH
HNOHATUSAMM:  (YHKIMS, HEIpepbIBHAs
byHKIHS, IIPOU3BOHAS,
nepBooOpasHas, oIpeieIeHHbIN
MHTETpa, yMeHue HaXO/UTh
IIPOM3BO/IHBIE 3JEMEHTApHBIX (DYHKIMMH,
UCTIONB3Ysl  CIPAaBOYHBIE MaTepHAIIbI,

UCClIeIoBaTh B MPOCTEHMIIMX CIydasx
(GyHKIMM HAa MOHOTOHHOCTH, HAXOIHUTh
HauOoJbIINe

M HauMEHbIIME 3HAYeHUS (YHKIUH;
CTpPOUTh TIpaUKM MHOTOUIEHOB C
UCTIOJIb30BaHUEM amrmapara
MaTeMaTHYeCKOro aHaiu3a; MPUMEHSATh
NPOU3BOJHYIO TIPHM pEIIeHWH 33134
Ha JBW)KEHHE, pelaTh IMPaKTHKO-
OpUEHTHPOBAaHHBIE 3a7a9u
Ha  HaubonbIIME UM  HaWMEHbILIUE
3HAYCHWs, Ha HAXOXKJICHUE IIyTH,
CKOpPOCTHU M YCKOPEHHS;

I1PGS. YMmenue OIepupoOBaThH
MNOHATUSIMH: pallMOHAJbHAA (YHKLHS,
nokazarenbHas (DYHKIHS, CTereHHas
¢bynkuus, norapudmudeckas GyHKIus,
TPUTOHOMETPHUYECKHE byHKINH,
oOpatHble (DYHKIIMH; yMEHHE CTPOUTh
rpaduku M3Y4YEHHBIX byHKIM,
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THYECKUX HODM, HOPM
UH(POPMALIMOHHOM 0€30MaCHOCTH

HCIOJIb30BaTh TpaQUKU MPU H3YYEHUU
IIPOLIECCOB M 3aBUCHMOCTEH, IIPU
pellleHny 3aJad M3 APYyrux y4eOHbIX
IIPEIMETOB U 33Ja4 U3 pealbHON KU3HU;
BbIpaXaTb (opMyIaMu 3aBUCUMOCTHU
MEXly BEJINYMHAMY;

I[IP66. VYMeHme pemarb TEKCTOBBIE
3aJ]a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JIOJIM U YaCTH, HA JBUKECHHE,
paboTy, CTOMMOCTH TOBAapOB M YCIYT,
HAJIOTH, 3a7]a4i U3 00JIaCTH YIpaBlIeHUS
JUYHBIMH M CEMEWHBIMU (PHUHAHCAMH);
COCTaBIISITh  BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA U X CUCTEMBI 110 YCIOBUIO
3aJaud,  UCCIENOBaTh  MOJy4YEHHOE

pelieHue u OLICHUBATh
IPaBAONOA00HOCTh PE3YIILTATOB,
I1PG7. YMmenue OIIepupOBAThH

MNOHATHUAMHA: CPCIHECC apH(bMCTI/I‘leCKOC,
MEaHuaHa, HauOoJIbIIee M HaMMEHbLIICE

3HAYCHUS, pasmax, aucriepeus,
CTaHJAPTHOE OTKJIOHEHUE YHCIOBOIO
Habopa; yMeHue U3BJICKATh,
UHTEPIPETUPOBATH UHPOPMaLHUIO,

IpEeJCTaBICHHYI0O B  TaOnMuax, Ha
auarpammax, rpaukax, OTpakarollylo
CBOICTBa peajbHBIX IPOLECCOB U
SBJICHU; IPEJCTABIATh HH(OPMALIHIO C
OMOUIbI0  Ta0NMLI W JUarpamm;
HCCIJIEI0BATh CTATUCTUYECKUE JaHHBIE, B
TOM qucie
C NMpPUMEHEHUEM TrpadUYecKuX METO/I0B
U DJIEKTPOHHBIX CPEJICTB;

I1P68. YMeHue OIIEpUPOBATH
MIOHATUSAMU: CIIy4alHbII OIIBIT
U ciydailHOe CcOObITHE, BEpPOATHOCTH
CIIy4alHOTO coObITHS; yMeHUue
BBIYUCIIATH BEPOATHOCTh c
HCIIOJIb30BAaHUEM rpaduyeckux
METO/I0B; IIPUMEHSITh bopMmyIbl

CJIO)KEHUSI 1 YMHOXKEHUSI BEPOSITHOCTEH,
KOMOUHaATOpHbIE (HaKThI U HOPMYIIBI IPU
pelIeHun 3ajad; OLIEHUBATh
BEPOSITHOCTH  peajbHbIX  COOBITHH;
3HaKOMCTBO

CO CIy4YalHBIMM BEJMYMHAMH; YMEHUE
NPUBOJNUTE  TIPUMEPBI  TIPOSIBIICHUS
3aKOHa OOJIBIIMX YHCEN B TNPHUPOIHBIX
Y OOIIECTBEHHBIX SIBICHUSIX;

I1P69. YMenue OIIEpPUPOBATH
MOHATUSIMH: TOYKa, MPsMast, MIIOCKOCTb,
IPOCTPAHCTBO,  JBYI'PaHHBIM  yroi,




CKPEITUBAIOIINECS MIpsIMBIE,

[apaJuIeIbHOCTh u
MEePIEHIUKYISIPHOCTD IPSIMBIX
U IUIOCKOCTEH, Yrojl MEXAY NpPSIMbIMH,
yroJ MEXKITY MpAMOi
u IIJIOCKOCTBIO, yroiu MEXIY

IUIOCKOCTSIMU, PAacCTOSIHUE OT TOYKHU
JI0 TJIOCKOCTH, PAcCCTOSIHUE MEXIy
MPSIMBIMH, paccTosiHue MEXIY
IJIOCKOCTSIMU; YMEHHE HCHOJIb30BaTh
IIPU PELIEHUU 3a/lad U3Y4YEeHHbIE (PAKTHI
U TEOpeMbl IUJIAHUMETPUU; YMEHHE

OILICHUBATh pa3mMepbl 00BEKTOB
OKpYXaroIlero Mupa;
I1P610. YMenue  onepupoBaTh

MOHATUSMH: MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHHKA, KyO, mapajiesenure],
npusma, — nupampaa,  ¢urypa  u
NOBEPXHOCTh  BpAllCHUs,  IHIMHIP,
KOHYyC, Imap, cdepa, cedeHus QUTypsl
BpaIlleHUs, IUIOCKOCTh, Kacaromasics
chepbl, LUIUHApPA, KOHYycCa, IUIOLIA]b
NOBEPXHOCTH  NHUPAMHUIBL,  TPU3MBI,
KOHyCa, IWJIMHApa, Iuomans chepsl,
o0peM Ky0a, PSIMOYTOJIBHOTO
napajuiesienunea, THPaMHIbL, TPU3MBI,
IWIMHApA, KOHyca, IIapa; YMEHHE
N300paxkaTh MHOTOTPaHHHUKH
U TIOBEPXHOCTH BpAILEHUS, UX CEUYCHUS
OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJICKTPOHHBIX CPEJICTB;
yYMEHHE pacro3HaBaTh CHMMETPHUIO B
MPOCTPAHCTBE; YMEHHE PAaCIO3HaBaTh
IPaBUJIbHBIE MHOTOTPAHHUKHY;

[1P611 Ymenue ONEepUpPOBATH
MOHSTHSMM: JBUKCHHE
B IPOCTPAHCTBE, MOJ0OHBIE (QUTYPHI B
IIPOCTPAHCTBE; HCII0JIB30BATh

OTHOUIEHHUE TUIOIIA/ICH MOBEPXHOCTEN U
00beMOB  MOAOOHBIX  Guryp  mpu
pelIeHUH 3a/1a4;

I1P612. VYMeHue BBIUMCIISITH
T€OMETPUYECKUE BEIWYUHBI  (IUIMHA,
yroi, IJom@ab, o00beM, IUIOMIAllb
MMOBEPXHOCTH), HCIONB3ys] HU3YUCHHBIC
(bOpMYITBI U METO/TBI;

I1P613. Ymenue OIepupoOBaTh
MOHATUSAMM: TPSIMOYTOJIbHAs CHCTEMa
KOOPJMHAT, KOOPAUHATHI TOUKH, BEKTOP,
KOOPJAUHATHI BEKTOpA, CKaJISIpHOE
MIPOU3BENICHNE, YTOJI MEXKIy BEKTOPaMH,
cymma BEKTOPOB, MIPOU3BEJICHUE
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BEKTOpa HA YHUCIO; HaXOOUTb C
IIOMOILIBIO H3y4YEHHBIX bopmyn
KOOPJMHATHI CepelHHbI OTpe3Ka,

paccTosTHUE MKy TBYMS TOUKAMU;
[TP614. YMmenue BbIOUpATH MTOAXOASIIHIMA
WU3Yy4YEHHBIN METOJ
JUIS  PEIICHMs] 3aJavd, paclio3HaBaTh

MaTeMaTH4eCKHe (axTb
M MaTeMaTH4ecKue  MOJeIu B
MPUPOIHBIX u OO0IIIECTBEHHBIX
SBJICHUSX, B  HCKYCCTBE; YMCHHE

MPUBOAUTH MPUMEPHl MATEMATHUYECKUX
OTKPBITUA POCCUHUCKOM ©  MHUPOBOH
MAaTE€MaTU4YeCKON HAyKu

OK 03.
IInanupoBath

Y pealin30BbIBATh
coOCTBEHHOE
npodeccuoHaIbHOe
U JINYHOCTHOE
pa3BUTHE,
MpEANPUHUMATEIIbCK
VIO JeSATEIbHOCTh

B
npodeccuoHanbHOM
chepe,
HCII0JIb30BATh
3HAHUS

10 MPaBOBOM U
¢uHaHCOBOM
rPAaMOTHOCTH B
Pa3IUYHbIX
JKU3HEHHBIX
CUTYaIUIX

JIn4HOCTHBIE PE3YyIbTAThl JOJKHBI
OTpaXkaThb

B YaCcTH: JYXOBHO-HPaBCTBEHHOTO
BOCITUTAHUS:

- ¢(hOpMHUPOBAHHOCTh
HpaBCTBeHHOFO CO3HaHHA,
THYECKOIO ITOBEIEHUS,

- CIIOCOOHOCTH OLIEHUBATh
CUTYAIIHIO u PUHUMATH
OCO3HAaHHBIE pelIeHus,
OPUCHTUPYSICH ~ Ha  MOpPaJbHO-

HPAaBCTBCHHLIC HOPMEBI 1 HCHHOCTH,
- OCO3HaHHC JIMYHOI'0O BKJIaJda B

[IOCTPOCHUE YCTOWYHBOTO
Oyymero;

- OTBETCTBEHHOE OTHOUIEHHE K
CBOMM pOIUTENIM
u (W) OpyruM dYI€HaM CEMbH,
CO3JAHMIO CEMBH Ha  OCHOBE

OCO3HAHHOTO INPUHATHS LIEHHOCTEN
CEeMENHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapoaoB Poccuu;

MeTanp CIMCTHBIC PE3YIbTAThI
JOJIKHBI OTpaXKaTh:
OBJ'Ia,[[CHI/Ie YHUBCPCAJIbHBIMU

PETYISITHBHBIMHU JICHCTBHUSIMH:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITEIbHO OCYIIECTBISATH
MO3HABATENBHYIO  JIEATEIbHOCTD,
BBISBJISITH ~ TIPOOJIEMBI,  CTaBHUTH
u  (opmynupoBaTh COOCTBEHHBIE
3a/1auun

B 00pa3oBaTebHON JEATEIBHOCTH
u KU3HEHHBIX CUTYaITUsX;
CaMOCTOSITENIbHO COCTaBIISTh IIJIaH
pemieHus MpoOJIeMBl C  y4eTOM
UMEIOITUXCS pecypcos,
COOCTBEHHBIX BO3MOXHOCTEH

[1P61. Biagenune METOAaMU
JIOKA3aTeNbCTB, AITOPUTMAMH PEIICHUS
3a/1a4; YMEHHUE bopmynupoBaTh
oTpesieIIeHus, aKCHOMBI
U TCOPEMBI, MPUMEHSITh HMX, IPOBOJHUTH
JIOKa3aTeIbHBIE PACCYXKICHUS B XOJIE
peIlIeHuUs 3a/1a4;

I1P64. YMenue OIEpPUPOBATH
HNOHATUSAMM:  (YHKIMS, HEnpepbIBHAs
byHKLIMS, IIPOU3BOHAS,
nepBooOpasHas, olpeieNIeHHbIN
UHTErpa; yYMEHHE HaXOJUTh
IIPOU3BO/IHBIE 3JIEMEHTApHBIX (DYHKIMA,
UCIOJIb3YSl  CIIPAaBOYHBIE MaTEpHUaJIbI;

UCClIeIoBaTh B IPOCTEHUIIMX CIydasx
(GyHKIMM Ha MOHOTOHHOCTH, HAXOIHUTh
HauOoJbIINe

M HauMEHbIIME 3HAYeHUS QYHKIUH;
CTpPOUTh TIpaUKM MHOTOUIEHOB C
UCTIOJIb30BaHUEM amrmapara
MaTeMaTHYeCKOro aHaiu3a; MPUMEHSATh
NPOU3BOJIHYIO TIPHM pEIIeHWH 3a1a4
Ha JBW)KEHHE, pelaTh IMPaKTHKO-
OpUEHTHPOBAaHHBIE 3a7a9u
Ha  HaubonbIIME UM  HAaWMEHbILIUE
3HAYEeHHUs, Ha HAXOXKJICHUE IIyTH,
CKOPOCTH M YCKOPEHHS;

I1PGS. YMmenue OIepupoOBaThH
MNOHATUSMM: pallMOHaJbHAA (QYHKLUA,
nokazarenbHas (DYHKIHS, CTereHHas
¢bynkuus, norapudmuyeckas QpyHKIuS,
TPUTOHOMETPHUYECKHE byHKIINH,
oOpatHble (PYHKIIMH; yMEHHE CTPOUTh
rpaduku M3Y4YEHHBIX byHKIHH,
UCMOJb30BaTh TI'padUKu MPHU H3YYEHUHU
IIPOLIECCOB WM 3aBUCHMOCTEH, IIPHU
pelIeHnH 3aJad U3 JpPYrux y4eOHBIX
NPEIMETOB | 3a/1a4 M3 PEATbHON KU3HU;
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U TpeNNouTeHUl; JaBaTh OLEHKY
HOBBIM CUTYaIUSIM;

0) CaMOKOHTPOJIb:

UCIIONIb30BaTh MPHUEMBI PEQIICKCHH
JUIsL OLEHKU CHUTyaluu, BbIOOpa
BEPHOTO PEIICHUS;

- yMeThb OLIEHHBAaTh pPHUCKH H
CBOCBPEMEHHO MPUHUMATH
peIIeHUs IO UX CHIKEHUIO;

B) OMOIIMOHANBHBIA  WHTEIIIEKT,
npeanoaararoum
c(hOpMUPOBAHHOCTE:

BHYTpEHHEN MOTHBAIIHUH,
BKJIIOYAKOLIEH  CTPEMJIEHHE K
JOCTHKEHUIO 1LIeTd U yCHexy,
ONTUMH3M, WHUIMATUBHOCTD,
yMEHHE  JeHCTBOBAaTh,  HCXOIS
U3 CBOMX BO3MOKHOCTCH;

- SMMaTHH, BKJTIOYAIOIIEH
CIOCOOHOCTh MOHUMATh
SMOIMOHATBHOE COCTOSTHUE
TPYTHX, YYUTHIBATH
ero npu OCYILIECTBICHUH
KOMMYHHKAITUH, CIHOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

- COIMAITLHBIX HAaBBIKOB,
BKJTFOYAIOLITUX CIIOCOOHOCTh
BBICTpauBaTh OTHOIICHUS c
OPYTHMH  JTIOJbMH, 3a00THThCH,
MPOSIBIISATh MHTEPEC W pa3peuiaTh
KOH(JIMKTBI

BbIpaXaTb (opMyJaMu 3aBUCUMOCTHU
MEXy BeINYNHAMU;
[IP66. VYMeHme pemarb TEKCTOBBIE

3aJ]a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLICHTHI, JTOJIM U YaCTH, Ha JIBU)KCHHE,
paboTy, CTOMMOCTH TOBAapOB M YCIYT,
HAJIOTH, 33aJ]a4d U3 00JIaCTH YIpaBlICHUS
JUYHBIMH M CEMEWHBIMU (PHHAHCAMH);

COCTaBJISITh  BBIPDAXKCHUS, YpaBHEHUS,
HEPaBEHCTBA U UX CHCTEMBI [0 YCIOBHUIO
3a7a4M,  WCCIENOBaTh  MOJY4EHHOE
pelieHue u OLICHUBATh
HpaBAONOA00HOCTh PE3YIIHTATOB;

I1PG7. YMenue OIIepUpOBATH

IOHATHUAMU:. CPCIAHCE apI/I(bMCTI/I‘IeCKOQ
MEauaHa, HauOoJIbIIce M HaMMCHBLIICE

3HAYCHUS, pasmax, Jaucriepeus,
CTaHJAPTHOE OTKJIOHEHUE YHCIOBOIO
Habopa; yMeHue U3BJICKATh,
UHTEPIPETUPOBATH UHPOPMaLHIO,

IpEeJCTaBICHHYI0O B  Ta0nMuax, Ha
auarpammax, rpaukax, OTpakarollylo
CBOMCTBA peaIbHBIX IPOLECCOB U
SIBJICHH; TIPEJICTABIATh MH(POPMALIUIO C

[OMOILBIO  TabJUL U JMarpamm;
UCCIJIEI0BATh CTATUCTUYECKUE JJaHHbBIE, B
TOM qucie c [IPUMEHEHUEM
rpaMuecKux METO/I0B U 3JIEKTPOHHBIX
CPEICTB;

I1P68. YMeHue OIIEpUPOBATH
MOHATUSAMM:  CIy4aliHBIA  ONBIT U
cilyyaifHoe  COOBITHE,  BEPOSTHOCTh
CIIy4aliHOTO coObITHS; yMeHue
BBIYUCIISATh BEPOSATHOCTh c
HCIIOJIb30BAaHUEM rpaduyeckux
METO/I0B; IIPUMEHATH bopMmybl

CIIO)KEHUSI ¥ YMHOXKEHUSI BEPOSITHOCTEH,
KOMOUHaATOpHbIE (haKThI U HOPMYIIBI IPU
pereHnH 3ajad; OLIEHUBATh
BEPOSITHOCTH  peajbHbIX  COOBITUH;
3HaKOMCTBO

CO CIy4yalHbIMM BEJIIMYMHAMH; YMEHUE
NPUBOJNUTE  TIPUMEPBI  TPOSIBIICHUS
3aKOHa OOJIBIIMX YHCEN B TNPHUPOIHBIX
M OOIIECTBEHHBIX SIBICHUSIX;

[TPG14. YMmenue BoIOMpPATh TOIXOSIINN
W3y4YEHHBIN METOJ
JUIs  pEelLIeHus 3a/Ja4yH, Ppacro3HaBaTh

MaTeMaTHYeCKHe (bakTbI
" MaTeMaTHYECKHE MOJIENH B
MIPUPOIHBIX U OOIIEeCTBEHHBIX
ABJICHUSX, B  HCKYCCTBE;, yMEHHE
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IIPUBOJIUTh IPUMEPBl MaTEMaTHYECKHX
OTKPBITMM  POCCUHCKOM UM MHUPOBOH
MaTEMaTHYECKON HAYKU

OK 04. DddexTuBHO

JImyHOCTHBIE PE3YIbTAThl JOJIZKHBL

I1PG7. YMenue OIIepUpOBATH

B3aMMOJICHCTBOBATE | OTPAYKATh HNOHATUSIMU: CpeJHee apu(pMEeTHUYECKOE,
U paboTarth B B 4YacTU: LEHHOCTH HAy4yHOro | MEIuaHa, HauOOJbIlee U HaUMEHbLIEE
KOJUIEKTHBE IIO3HAHMUA: OCO3HAHUE LIEHHOCTH | 3HAYCHUS, pasMmax, JUCIIEPCHUS,
Y KOMaHJie Hay4yHOU NESTENIbHOCTH, | CTAaHAAPTHOE OTKJIOHEHUE YHCIOBOIO
TOTOBHOCTb OCYILIECTBIATh | HAbOPa; YMEHHE U3BJICKATh,
IIPOEKTHYIO U HCCIEN0BATENIbCKYI0 | MHTEPIPETUPOBATH uH(OpPMaLHUIO,
NeSITeIbHOCTh MHAMBUIYAIbHO U B | MPEACTaBIEHHYHO B  Tabioulax, Ha
rpymme auarpaMmax, rpadukax, OTpaKarollyro
Meranpenmerssie pe3yJIbTaThl | CBOMCTBA  PEANBHBIX  IIPOLECCOB WU
JIOJIKHBI OTPAXKATh: SIBJICHUIA; TIPEJCTABIATh HH(POPMAILIHIO C
Osnanenue YHUBEPCAJIbHBIMU | NOMOIIBIO  TaONMLl W JUarpamm;
KOMMYHHUKATUBHBIMU JEHCTBUSMH: | MCCIEN0BAaTh CTATUCTUUECKUE JIaHHBIE, B
0) cOBMeCTHas JeATeIbHOCTD: TOM qucie c IIPUMEHEHUEM
- TOHMMAaTh ¥  HCIOJB30BaTh | IpapUUECKUX METOJOB U 3JICKTPOHHBIX
IIPEUMYIIECTBA  KOMAHIHOM M | CpPEACTB;
MHAUBUAYaJIbHON paboThI; I1PGS. YMenue OIEpPUPOBATH
- IPUHUMATH 1€JIM COBMECTHOW | NMOHATHAMM:  CIydalHBId  ONBIT H
NeSITeIbHOCTH, OPTraHU30BHIBAaTh M | CIOy4ailHOe  cOOBITHE,  BEpPOSITHOCTD
KOOpJAMHHUPOBATh JEHUCTBUSA IO €€ | CIy4alHOro coOBITHS; YMEHHE
JOCTUKEHHUIO: COCTABJIATh IUIAH | BBIYUCIISTH BEPOSITHOCTh c
JNEUCTBUM, pacupeleNsaTh poOJId € | UCHOJIb30BAaHUEM rpadu4ecKux
y4€TOM  MHEHHUH  YYaCTHUKOB | METOOB; IPUMEHSITh (bopMyIIbL
o0cyX/1aTh pE3yJbTaThl | CIOXKEHHS U YMHOKEHUS BEPOATHOCTEH,
COBMECTHOM paboThI; KoMOWHATOpHBIE (HAaKTHI U (HOPMYITBI TIPU
Osnanenue YHHUBEPCAJIbHBIMU | PELIECHUU 3azay; OLICHUBATH
PEryISITUBHBIMU AEUCTBUSIMU: BEPOATHOCTH  pEalbHBIX  COOBITUIA;
I') IpUHATHE ce0s U IPYTHX JIIOJCH: | 3HAKOMCTBO co CIIy4aliHBIMU
- IPUHUMATh MOTHUBBI U APIYMEHTHI | BEITUYMHAMU; YMEHHE  TPUBOIUTH
JIpyrux JIOJe TNpu  aHaiuu3e | MpUMephl NMPOSBICHUS 3aKOHA OOJBIINX
Pe3yNbTaTOB AEATEIbHOCTH; qrcen B IPUPOJIHBIX
- IpU3HaBaTh CBOE MPABO U MPABO | U OOIIECTBEHHBIX SIBICHUSIX;
JIPYTHUX monent | [TP614. Ymenue BoIOMpPATH MOIXOIAIITUI
Ha OIINOKWY; W3YYEHHBIN METOJ ISl PELIEHUS 3aJauH,
- pa3BUBaTh CIOCOOHOCTh | pacro3HaBaThb MaTeMaTH4ecKHe (aKThbl
IIOHMMATh MUP C MO3ULUU JAPYroro | u MaTeMaTHYECKHE MOJIENH B
yeJioBeKa IIPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B  MHCKYCCTBE;, yMEHHE
MPUBOJUTH NPHUMEPHl MaTeMaTHYECKHX
OTKPBITMM  POCCUHMCKOM UM MHUPOBOH
MaTE€MaTUYECKON HAyKN
OK 05. JlmaHocTHBIE pe3ynbTarhl AOKHBI | [1PO1. Bnanenue METOIaMU
Ocy1ecTBIsTh OTpaxkaTb JI0KAa3aTeNNbCTB, AITOPUTMaMH PEIICHUS
YCTHYIO U B YaCcTH: ACTETUUYECKOTO | 3ajady; yYMEHHE dbopmynupoBath
MUCHbMEHHYIO BOCIUTAHMUS: onpezeNieHusi, aKCUOMbl U TEOPEMBI,
KOMMYHHUKAIUIO - OCTETUYECKOE OTHOUIEHHE K | NMPUMEHSTH ux, IIPOBOAMTH
Ha MUpPY, BKJIIOYash OSCTETUKY OBbITa, | JI0OKa3aTejdbHbIE PACCYKICHHUS B XOJe
roCy/1apCTBEHHOM HAy4YyHOTO " TEXHUYECKOTO | pEeLIeHUs 3a7ady;
a3bike Poccuiickoil | TBopuectBa, cmopra, Tpyna u | I1PGS. YMeHue OIIEpUPOBATH
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®denepaunn

C y4eToM
0COOEHHOCTEH
COIIMAJIBHOTO U
KYJIBTYPHOTO
KOHTEKCTa

OOIIIECTBEHHBIX OTHOIICHHIA;

- CIIOCOOHOCTb  BOCIIPHHUMATh
pasmuuHBIE  BHIBI  HCKYCCTBA,
TPaJMLIUK U TBOPYECTBO CBOECTO U
JIPYTUX Hapo/I0B, OLIYIIAThH
SMOLMOHAJIBHOE BO3JICHCTBUE
HCKYCCTBa;

MeranpenmMeTHbie pe3yJbTaThI
JIOJDKHBI OTPaKaTh:

OBnanenue YHUBEpPCAIbHBIMU

KOMMYHUKAaTHBHBIMU JICHCTBUSMU:
a) oOmieHue: - OCYIIECTBISTh
KOMMYHUKAIH

BO Bcex c(hepax KU3HU;

- pacmo3HaBaTh  HeBepOaJbHBIC
cpeacTBa  OONICHHS, IOHUMATH
3HAQUCHHE COLMAJIbHBIX 3HAKOB,
pacro3HaBaTh NPENOCHUIKH
KOH(IMKTHBIX CUTYyaIui u
CcMsrdarhb KOH(bJII/IKTI)I;

- Pa3BEepPHYTO U JIOTHYHO H3JIaraTh

CBOIO TOUKY 3peHHS c
UCIIO0JIb30BaHUEM A3BIKOBBIX
CpeACTB

MOHATUSIMA:  CIyYallHBII ~ ONBIT U
CIy4aifHOe  COOBITHE,  BEpPOSTHOCTH
CIIy4aifHOTO coObITHS; yYMEHHE
BBIYUCIISITH BEpPOSITHOCTh c
UCIIOJIb30BaHUEM rpaduyecKkux
METO/IOB; MIPUMEHSATD bopMyITBI

CIIOKCHHUSI ¥ YMHOYKCHHUSI BEPOSATHOCTEH,
KoMOUHATOpHBIE (HaKThI U (HOPMYIIBI IPU
peLIeHun 3ajay; OLICHUBATh
BEPOSITHOCTH  pEaJbHBIX  COOBITHH;
3HAKOMCTBO

CO CIy4YalHBIMHM BEJIIMYMHAMH; YMEHUE
OPUBOJUTH  TIPUMEpPHI  TPOSBICHUS
3aKOHa OOJIPIIMX YHCEN B MPUPOIHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

ITPGO. YMenue OIIepUpOBATH
HNOHSATHAMH: TOYKA, MPsAMasi, TNIOCKOCTH,
NPOCTPAHCTBO,  ABYIPAaHHBIA  yrod,
CKpEIINBAIOIIUECs npsiMbIE,
napajuieIbHOCTh u
NEePICHANKYISPHOCTD IPSMBIX
U TUIOCKOCTEH, yroj MEXIy MPSMBIMH,
yrom MEXIY psSMOH
u TUIOCKOCTBIO, yroiu MEXTY
IUIOCKOCTSIMH, PAcCTOSHUE OT TOYKH
0 TJIOCKOCTH, PACCTOSHUE MEXIY
TPSIMBIMH, paccrosiHue MEXTY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh
IIPU pEeIIeHUM 3a7a4d U3y4YeHHBIC (PaKTHI
U TEopeMbl IUIAHUMETPUU; YMEHUe
OIICHUBATh pasmepsl 00BEKTOB
OKPY’KaIOIIET0 MUPA;

[1P610. YMeHnne  omnepupoBaTh
MOHATUSAMH: MHOTOTPAHHUK, CEYECHUE
MHOTOTpaHHUKA, KyO0, mapajuienenumnes,
npusma, — nupampaa,  ¢urypa U
MOBEPXHOCTh  BpAIICHUS,  LHJIHHID,
KOHYC, mmap, chepa, ceueHus (HUTYpbI
BpAIlleHHs, TUIOCKOCTh, Kacaromasicst
cdepbl, LMIMHIApA, KOHYyca, IJIOLIAIb
MOBEPXHOCTH  MHUPAMUJBI,  MPHU3MBHI,
KOHyca, WWJIMHApa, IUomans chepsl,
00beM KyoOa, HPSIMOYTOJIBHOTO
napajiesenunena, TUpamMuIbl, TPU3MBI,
IIMHApA, KOHyca, IIapa; YyMEHHe
n300paXxkaThb MHOTOTPaHHUKH
Y TIOBEPXHOCTH BpAIEHHsS, UX CEUCHUS
OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB H JICKTPOHHBIX CPEJICTB;
yYMEHHE pacro3HaBaTh CHMMETPHUIO B
MPOCTPAHCTBE; YMEHHE PacIO3HaBaTh
NPaBUIbHBIE MHOTOTPAHHUKH;
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[1P611 YMenue OTICpUPOBATH
TOHSITHSIMH: JIBUKCHHE
B IPOCTPAHCTBE, MOJ0OHBIE (UTYPHI B
MIPOCTPAHCTBE; HCIIOJIb30BaTh
OTHONICHHE IUIOIIAJIe MOBEepXHOCTEH U
00beMOB  MOAOOHBIX  Guryp  mpu
pEIleHUH 3a/1aY;

[1P612. Ymenue BBIUUCIIATh
reOMETPUYECKUE  BEJIIMYMHBI  (JUIMHA,
yroyi, IUiom@aab, O00beM, IUIOHIANlb

MOBEPXHOCTH), HCIONb3Ys H3YUYCHHBIC
(bOpPMYITBI U METO/TBI;

I1P613. Ymenue ONepUpOBaThH
MOHATUSAMU: TPSIMOYTOJIbHAs CHCTEMa
KOOpJMHAT, KOOPAUHATHI TOYKHU, BEKTOD,
KOOpPJAMHATBl  BEKTOpA, CKaJIsIpHOE
MIPOU3BEICHUE, YTOI MEXKAY BEKTOPaMU,
cyMMma BEKTOPOB, MIPOU3BEICHUE
BEKTOpa Ha YHUCIO; HAXOAUTh C
MTOMOIIIBIO M3y4YEHHBIX bopmyn
KOOPIUHATHI CepeIHbI OTpe3Ka,

paccTosTHUE MEXKTY TBYMS TOYKAMU;
[1P614. YMeHue BbIOUpATH MOAX OIS
W3Yy4YEHHBIN METOJ
JUIS  PEIICHHs] 3aJavd, paclio3HaBaTh

MaTE€MaTUYECKHe (baKTbI
u MaTeMaTH4eCKHe MOJIENH B
IPUPOJHBIX U OO0I1IECTBEHHBIX
ABJIGHUSIX, B  HCKYCCTBE; yMEHHUE

[IPUBOAUTH IIPUMEPBI MATEMATHUYECKUX
OTKPBITMM  POCCUHCKOM UM  MHPOBOU
MaTEMaTUYECKON HAyKU

OK 06. ITposiBnsTH
rpak 1aHCKO-
NaTPUOTUUYECKYIO
MO3UIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE
MOBEJICHUE

Ha OCHOBE
POCCUNCKUX
JTyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEH, B TOM
qucie

C YYETOM
rapMOHM3aLUU
MEKHAIMOHAJIbHBIX
Y MEKPEIIUTUO3HBIX
OTHOIIICHUH,
MPUMEHSATD
CTaHJ1apThI

JIMYHOCTHBIE PE3YJIbTATHI JIOJIKHBI
OTpakaTh

B YaCTH:

- IPaXIaHCKOTO
NPUHATHE
HanlMOHAJIBbHBIX,
00I1IeYEeIOBEYECKUX
FYMaHI/ICTI/I‘IeCKI/IX n
JIEMOKPAaTUYECKHUX IIEHHOCTEHH;
'HanI/IOTI/I‘IeCKOFO BOCIIMTAHUAA.
[IEHHOCTHOE OTHOIIIEHUE K
FOCY}IapCTBeHHI)IM CHUMBOJIaM,
UCTOPUYECKOMY H  MPHPOJTHOMY
HacJIeauto, naMsaTHHKaM,
TpagulMsiM  HapoJoB  Poccum,
JOCTUXCHUAM POCCI/II/I B HayKe,
UCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX U
Tpye;
MertanpenMeTHbIe
JOJIPKHBI OTPa)KaTI):

BOCIIUTAaHHUA:
TPAAUIINOHHBIX

PE3YNIbTATHI
Osnagenue

I1POG1. Bnanenue METOJaMu
JI0KA3aTeJIbCTB, AITOPUTMAMHU PEIICHUS
3aJay; YMEHUE dbopmynupoBath
OnpeaeneHus, aKCHOMBEI
U TEOPEMBI, NPUMEHATh UX, IIPOBOIAUTH
JIOKAQ3aTeJIbHbIE PACCYXKICHHUS B XOJE
peLIeHus 3a1ay;

I1P64. YMenue ONEPHUPOBATH
MNOHATUSAMM:  (YHKIMS, HEmpepbIBHAs
byHKIHS, MPOU3BOAHASA,
nepBooOpazHas, OIIPEEIICHHBIN
MHTErpa; YMEHHE HaXOJUTh
MIPOU3BO/IHBIE 3JEMEHTAPHBIX (DYHKIIMA,
UCIIONIb3YSl  CIIPAaBOYHBIE MaTepHUalbl;

UCCIIEIOBAaTh B TPOCTEHUINUX CIIydasx
(GYHKIIUM Ha MOHOTOHHOCTH, HAXOJHUTh
HAHOOJIBIIINE

W HauMEHBIIME 3HAYeHUs (YHKIUN;
CTPOUTh TpaUKd MHOTOUIEHOB C
HCIIOJIb30BaHUEM armapara
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AHTUKOPPYILIUOH-
HOTO MOBEJCHUS

YHUBEPCAIBHBIMU PETYJISITUBHBIMU
JNEUCTBUSIMU: B) 3MOLIMOHAIBHBIN
WHTEJUIEKT, IpEeANoIararo i
c(hOpMUPOBAHHOCTE:
--CaMOCO3HaHHMsI,  BKJIIOYAIOLIErO
CIIOCOOHOCTh ~ TOHUMATh  CBOE
3MOLMOHAIBHOE COCTOSIHUE, BUIETh
HarpaBJIeHUs pa3BUTHUSA
COOCTBEHHON SMOIIMOHAILHOU
cdepsl, OBITh YBEPEHHBIM B ce0e;

- CaMOpETyJIMPOBAHUS,
BKJIFOYAIOIIETO CaMOKOHTPOJIb,
yMEHUue [IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE
MIOBEJICHUE, CIIOCOOHOCTh
aJanTUPOBATHCS K
SMOLMOHAIbHBIM M3MEHEHUSIM
U TPOSBIATH THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBALIUH,
BKJIIOYAIOUIEH  CTpEMJIEHHE K
JOCTIDKCHUIO T U yCHexy,
ONTHUMU3M, WHULIUATUBHOCTb,
yMEHUE JCHCTBOBATh, HCXOHS U3
CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKJTIOYAIONICH
CIIOCOOHOCTH IMOHUMATh
SMOIIMOHAIBHOE COCTOSIHHE
JIpYyIrUX, YYUTBIBATb €ro  IIpuU
OCYIIECTBIIEHUU  KOMMYHHKAIUH,
CIOCOOHOCTh K COUYYBCTBHIO H
COTIEPEKUBAHUIO;

- COIIUAJIBbHBIX HaBBIKOB,
BKJIFOYATOIIUX CIIOCOOHOCTh
BI)ICTpaI/IBaTB OTHOIICHUS C
OPYTMMH  JIOJbMH, 3a00THUThCH,

NPOSIBJIATE MHTEPEC W pas3pemaTh
KOH(JIUKTBI

MAaTEMAaTUYCCKOTO aHa/lIu3a, IMPUMCHATH

NPOM3BOJHYIO TPU PEIICHHHM 33134
Ha JIBIDKCHHUE, peIIaTh MPaKTHKO-
OpPUEHTHPOBAaHHbBIE 3a7a4un
Ha  HauOoOJbIIME W  HAaUMCEHBIINE
3HAYCHHUs, Ha HAXOXKJACHUE IIyTH,
CKOPOCTH ¥ YCKOPEHUS;

IIP66. VYMeHue pemarb TEKCTOBBIE

3aJ]auu pa3HbIX THUIIOB (B TOM 4YHCIE Ha
MIPOLICHTHI, JTOJIA U YaCTH, HA JBUKCHHE,
paboTy, CTOMMOCTH TOBAapOB W YCIYT,
HAJIOTH, 33J]a4i U3 00JIaCTH yIpaBJICHUS
JUYHBIMH W CEMEWHBIMU (PHHAHCAMM);

COCTaBJIAITh  BBIPAXXEHUSA, YPaBHECHMS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO
3ala4yd,  HCCIEAOBAaThb  IIOJIYYEHHOE
penieHue u OLICHUBATh
MPaBIONIOI00HOCT PE3YIIbTATOB;

[1PG7. YMenue OIIEpUPOBATH

MOHATHSIMH: Cpe/IHee apu(MeTHdecKoe,
MeAnaHa, HauOoJsblllee W HaUMEHbIIEe

3HA4YCHUS, pasmax, JUCIIEPCHUSL,
CTaHJAPTHOE OTKIOHEHUE YHCIOBOTO
Habopa; yMeHUue W3BJICKATb,
UHTEPIPETHPOBATH UHPOPMAILIHUIO,

IPEJCTaBICHHYI0 B  Ta0nMLax, Ha
auarpammax, rpaukax, OTpakarollylo
CBOMCTBA pealbHBIX IPOLECCOB U
SIBJICHH; TIPEJICTABIATh UH(POPMALIUIO C
IOMOILBIO  TabNUI W JAMarpamm;
UCCIJIEIOBaTh CTATUCTUYECKUE JJaHHbBIE, B
TOM qucie
C IpUMEHEHUEM TpadUUYeCcKUX METO/0B
U DJIEKTPOHHBIX CPEJICTB;

I1PGS. YMmenue OIepupoOBaThH
HOHSATHUSIMM: CIIy4alHBIN OIBIT
U CiIy4ailHO€ COOBITHE, BEpPOSITHOCTh
CIIy4aitHOTO COOBITHS; yYMEHHE
BBIYHCIISITH BEPOATHOCTh c
HCIIOJIb30BaHUEM rpaduueckux
METO/IOB; MPUMEHSTH bopMyITBI

CJIOXKEHMSI U1 YMHOKEHUS BEPOATHOCTEH,
KOMOMHATOpHbIE PaKThl U (POPMYIIBI IPU
peleHnn 3a1ay; OLICHUBATH
BEPOATHOCTH  pEalbHBIX  COOBITH;
3HAKOMCTBO

CO CIIy4alHBIMH BEJIMYMHAMM;, yYMEHHE
IPUBOJIUTh  IPUMEPBI  IPOSBICHUSA
3aKOHa OOJIBIIMX YHCEeNT B MPHUPOIHBIX
U OOILIECTBEHHBIX SIBICHUSIX;

[1P614. YMmenue BbIOUpATH TTOAXOSIIIHIA
W3Y4YECHHBIN METOJ
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1 pCUICHUA 3aaa4dyd, pPaciio3HaBaTb

MaTeMaTHYECKUe (baxTbI
M MaTeMaTH4ecKue  MOJeIu B
MPUPOIHBIX u OOIIIECTBEHHBIX
SBJICHUSX, B  HCKYCCTBE; YMCHHE

MPUBOAUTH MPUMEPHl MATEMATHUYECKUX
OTKPBITUA POCCUHUCKOM H  MHPOBOH
MAaTE€MaTUYECKON HAyKu

OK 07.
CopelicTBOBATH
COXpaHEHHIO
OKpYyKaroleun
cpepl,
pecypcocOepexeHn
10, IPUMCHSATH
3HAHUSA

00 U3MeHeHuHn
KJIMMATa, IPUHIIUATIBI
OCPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTruBHO
JIECTBOBATH

B YUpE3BbIYAITHBIX
CUTYaITUIX

JIngHOCTHBIE pE3yJbTaThl JOJIKHBI
OTpaXkaThb

B YacTH:
BOCIIMTaHUS:
- AaKTUBHO€ HENPUATUE JCHCTBHIA,
IIPUHOCSIIMX BpeJ OKPYKaOLIEeH
cpene;

- YMCHHE MIPOTHO3HPOBATH
HEOJIaronpHuATHBIC JKOJOTHUYECKHE
MOCIICACTBHSl  MIPEANPUHUMACMBIX
JIEHCTBUMA, IPEAOTBPAIATh UX;

- pacipenue OmbITa
EeITEIbHOCTH JKOIOTHYECKOMN
HAIPABIICHHOCTH;
MertanpeaMeTHbIC
JIOJDKHBI  oTpaxkaTh: OBnageHue
YHHUBEpPCATbHBIMU y4eOHBIMU
[M03HABATEJIbHBIMU JACHCTBUSIMH:

0) 0a30BbIC HCCIIEIOBATEILCKHE
JICHCTBHSL:

- paspabaThiBaTh IUIaH PEIICHUS
npoOsieMbl € y4yeToOM aHaiIu3a
MMEIOLIUXCS MaTepuaIbHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

- OCYIIECTBIISATh
LeJICHANPABICHHBIN TIOUCK
MepeHoca CpeAcTB U CIOCOOOB
JIeHCTBUSA

B IIPO(eCCHOHANBHYIO CpeNy;

- yMeTh TIEPCHOCUTH 3HAHHUS B

9KOJOTHYECKOI0

PE3YyIbTAaThI

MO03HABATEJIbHYIO
U MPaKTHYECKYIO oOnactu
KHU3HEIEATEILHOCTH;

OBnanenue YHHUBEpPCaIbHBIMU

PEryIATUBHBIMU JIEHCTBUSMHU:

0) CaMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM
CUTyallusiM, BHOCUTb KOPPCKTHUBEI B
NESITeNIbHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YIHTATOB IEISIM

[1P61. Bnanenune METOIaMU
JI0Ka3aTeNIbCTB, AJTOPUTMAMHU PEIICHUS
3a7a4; yMeHHue dbopMyIupOBaTh
OnpeieNeHus, aKCHOMBI
U TEOPEMbI, IPUMEHATHh HMX, NMPOBOJHUTH
JIOKa3aTeJIbHbIE PACCYXKICHUS B XOJe
peIIeHUs 3a/1a4;

I1P64. YMenue OIIEpPUPOBATH
HNOHATUSAMM:  (YHKIMS, HEIpepbIBHAs
byHKIMS, IIPOU3BOHAS,
nepBooOpasHas, oIpeieIeHHbIN
UHTErpa; yYMEHHE HaXOJUTb
IIPOM3BO/IHBIE 3JE€MEHTApHBIX (DYHKIMA,
UCIOJIb3YSl  CIIPAaBOYHBIE MaTEpUaJIbI;

UCCIIeIoBaTh B IPOCTEHMIIMX CIydasx
(GyHKIMM HAa MOHOTOHHOCTH, HAXOIHUTh
HauOoJbIINE

M HauMEHbIIME 3HAYEHUS (QYHKIUH;
CTpOUTh TpaUKX MHOTOWIEHOB C
UCTIOJIb30BaHUEM ammapara
MaTeMaTHYeCKOro aHaiu3a; MPUMEHATh
NPOM3BOJHYIO TIPHM pEIIeHWH 33134
Ha JBW)KEHHE, pelaTh IMPaKTHKO-
OpUEHTHPOBAaHHBIE 3a7a9u
Ha  HaubonbIIME UM  HAaWMEHbILIUE
3HAYEeHWs, Ha HAXOXKJICHUE IIyTH,
CKOPOCTH M YCKOPEHHS;

I1PGS. YMmenue OIepupoOBaThH
MNOHATUSIMM: palMOHaJbHAA (QYHKLUA,
nokazatrenbHass (YHKIHS, CTeTeHHas
¢bynkuus, norapudmudeckas QyHKus,
TPUTOHOMETPHUYECKHE byHKIHN,
oOpatHble (PYHKIMH; yMEHHE CTPOUTh
rpaduku N3y4YEHHBIX byHKIMH,
UCMOJb30BaTh TI'padUKU MPHU HU3YYEHUHU
IIPOLIECCOB WM 3aBUCHMOCTEH, IIpPH
pelIeHnH 3ajad U3 JpPYyrux y4eOHBIX
MPEIMETOB | 3a/1a4 U3 PEATbHON KU3HHU;

BbIp@XaTh (opMylaMu  3aBHCHMOCTH
MEXly BEINYMHAMY;
[TP66. VYmenue pemaTrb TEKCTOBBIE

3aJjauM pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, TOJIU U YaCTH, Ha IBUKECHHUE,
paboTy, CTOMMOCTb TOBAapOB M YCIYT,
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HaJIOTH, 33aJja4uu U3 00JIacTH yNpaBlICHUs
JUYHBIMH M CEMEWHBIMU (HUHAHCAMH);
COCTaBIIAITh  BBIPDAKEHUS, YPAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO
3aJa4d,  HCCIENOBaThb  IOJYy4YEHHOE

perieHne i OIICHUBATH
MPaBIOTIOI00HOCTh PE3y/IbTaTOB;

I1PGS. YMmenue OIIepUpOBATH
MMOHSTUSIMM: CIIy4aiHbII OITBIT
U CcllydallHO€ COOBITHE, BEPOSTHOCTH
CIIy4aitHOTO COOBITHS; yMEHUE
BBIUYHCIATH BEPOSITHOCTh c
HCII0JIb30BaHUEM rpaguIecKux
METO/OB; MIPUMEHSATD bopMyITBI

CIIOKCHHUSI ¥ YMHOXKCHHUSI BEPOSTHOCTEH,
KoMOUHATOpHBIE (HAaKTHI U (HOPMYIIBI IPU
peLIeHuH 3ajay; OLICHUBATh
BEPOSITHOCTH  pEabHBIX  COOBITHH;
3HAKOMCTBO

CO CIy4YallHBIMH BEJIIMYMHAMH; YMEHUE
OPUBOIUTH  TIPUMEpPHI  TIPOSBICHUS
3aKOHa OOJIBIIMX YHCENT B TPUPOIHBIX
U OOLIECTBEHHBIX SBJICHUSX;

I1PGO. YMenue OIIepupOBaThH
HNOHSATHSAMH: TOYKA, MPsMasi, TNIOCKOCTH,
NPOCTPAHCTBO,  ABYIPAaHHBIA  yrod,

CKPEIIMBAIOIINECS IIpsIMBIE,
[1apaJUIEIbHOCTD u
MEPIEHIUKYISIPHOCTD IIPSIMBIX
U IUIOCKOCTEH, Yrojl MEXAY MpPSIMbIMH,
yroJ MEXIY psAMOM
u IIJIOCKOCTBIO, yroma MEXIY

IJIOCKOCTSIMH, PACCTOSSHUE OT TOYKH
JI0 IUIOCKOCTH, pAacCTOSHUE MEXKIY
MPSIMBIMH, paccrosiHue MEXIY
IJIOCKOCTSIMU;  YMEHUE HCIIOIb30BaTh
IIpU PELIEHUU 3a/lad U3Y4YeHHbIE (PAKTHI
U TEOpEeMbl IIIAHUMETPUU; YMEHHE

OIICHUBATh pasmepsl 00BEKTOB
OKPY’KaIOIIET0 MUPA;
I1P610. YMeHue  omnepupoBaTh

MOHATUSMH: MHOTOTPAHHUK, CEYECHUE
MHOTOTpaHHUKA, KyO0, mapajuienenunes,
npusma, — nupampaa,  ¢urypa  u
MOBEPXHOCTh  BpAIICHUS,  [WJIHHID,
KOHYC, map, cepa, ceueHHs (UTYpbI
BpAIllCHHs, TUIOCKOCTh, KacCaroIIasics
cdepbl, IUIMHIpA, KOHYyca, IJIONIAIb
MOBEPXHOCTH  THUPAMUJBI,  MPHU3MBHI,
KOHyCa, IWJIMHApa, Iomans chepsl,
00beM KyoOa, PSIMOYTOJIBHOTO
napajiesienunea, TUpaMuibl, PU3MBI,
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IIMHApA, KOHyca, IIapa; YMEHHE
n300paXkaThb MHOT'OTpaHHUK!U
U TOBEPXHOCTH BPAIICHUS, UX CEUCHUS
OT pPYKH, C TIOMOIIBIO YEePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJ/ICTB;
YMEHHE paclo3HaBaTh CHMMETPHUIO B
IPOCTPAHCTBE; YMEHHE pacliO3HABaTh
NpaBUIbHBIC MHOTOTPAHHUKH;

I1P611 Ymenue ONepUpPOBaAThH
MOHSATUSIMU: JIBIDKCHHE
B IPOCTPAHCTBE, MOJ0OHBIE (UTYPHI B
IIPOCTPAHCTBE; KCII0JIb30BATh

OTHOIICHHE IUIOIIAJIe MOBEepXHOCTEH U
00beMOB  MOAOOHBIX  uryp  mpu
pEIlIeHUH 3a]1aY;

[1P612. Ymenue BBIYUCIISATH
reOMETPUYECKUE  BEIWYUHBI  (IJIMHA,
yroja, IUIomanas, O00beM, IUIOLIAIb
MOBEPXHOCTH), HCIONb3yS H3y4YCHHBIC
(bOpMyITBI U METOJIBI,

I1P613. YmMenue OIIEpUPOBATH
MOHATHSIMH: TPSMOYTOJIbHAS CHCTEMA
KOOpJMHAT, KOOPAUHATHI TOYKH, BEKTOD,

KOOpJAMHAThl ~ BEKTOpa,  CKaJsIpHOE
IIPOU3BEICHUE, YTOJ MEXAY BEKTOPaMH,
cyMMa BEKTOPOB, IIPOU3BE/ICHNE
BEKTOpa Ha 4HCJIO; HAXOAUTh C
MIOMOILBIO M3YyUYEHHBIX bopmyn
KOOpPJUHAThI CepeUHbI OTpe3Ka,

paccTostHuE MEXAY ABYMsI TOUKaMU;
[1P614. YMmenue BoIOUpATH TTOAXOSIIHIMA

H3y‘leHHLII>i METON
IJi1 peIICHUA 3aaa4ud, pPaciio3HaBaTb
MATEMAaTHYCCKUC q)aKTBI
u MAaTEMAaTHYCCKUC MOACIN B
MMPpUPOAHBIX )51 O6I.I.[CCTB€HHLIX

ABJICHUSX, B  HCKYCCTBE, yMEHHUE
IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX
OTKPBITMM  POCCUHMCKOM UM  MHPOBOU
MaTE€MaTUYECKOU HAyKU
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2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUITIJIUHBI

2.1. O0bem y4yeOHOM QTMCHMILIMHBI M BHABI Y4e0OHOH padoThI

Bun yueOHo# padoThI

O0BbeM yacoB

VYueOHast Harpy3ka oOyuarouuxcs (Bcero) 244
Pabora oOyuaromuxcst BO B3aUMOACHCTBUH C IIPENOAaBaTeIeM 220
Teopernueckoe oOydeHue 100
[TpakTuueckas padota 120
CamocTosTenpHas paboTa o0ydaronierocs (BCero) 18
[TpomexxyTouHast aTTecTanus — 3k3aMeH, nuddepeHIMpoBaHHbINA 3a4eT 6
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2.2. TemaTu4ecKUH NJIAH U COAEPKAHNE Y4eOHON JUCHUIIMHBI

HaumeHnoBanue pasaesio Coaepixkanue yueOHOro MaTepuaia, NpakTHYeCKUe 3aHATHS, O0bem | Popmupyembie
U TeM CaMOCTOSITeIbHAs1 padoTa 00yyarmmxcst YacoB | KOMIETEHIHH
1 2 3 4
OcHoBHoOe coep:kaHue
Pasznea 1. [loBTOpeHue Kypca MAaTeMAaTHKH OCHOBHO IIKOJIbI 32 OK 01,
Tema 1.1. Coneprkanue yueOHOTO MaTepuaa 8 OK 02,
Llens m 3amaum marematuky | Llenp W 3agayn MaTeMaTHKH NPU OCBOCHHWM CHENUAIBHOCTH. ba3oBble 3HAHMSA M yMEHHS 10 4 OK 03,
IIPU OCBOCHUH MaTeMaTHKe B MPOPECCHOHATIHHON M B TIOBCEAHEBHOM NIEATEIHHOCTH. MHOXECTBO, ONEpaIliyi HaJ OK 04,
CIELMAIBHOCTH. MHOXecTBaMu. [luarpammel  Diinepa—Benna. lcnosib30BaHue  TEOPETUKO-MHOXKECTBEHHOI'O OK 05,
MHokecTBa U JIOTHKA amrmapara JJisi OIMCaHMs PeabHBIX MPOIECCOB U SABJICHHUH B MPOGECCHOHATBHON ACATEIBHOCTH, IIPH OK 06
peLIeHNH 3a7a4 U3 ApYrux auciuiuingd. OnpesaeneHue, Teopema, ClieICTBUE, 10Ka3aTeIbCTBO. OK 07
IIpakTuyeckoe 3ansaTue Ne 1. 3akperuieHre TEOPETUUECKUX 3HAHUH T10 MPONJACHHOMY MaTepuaty, 4
pa3BUTHE HABBIKOB PEIICHUs] TUIIOBBIX MAaTEMATHYECKUX 3a/1a4.
Tema 1.2. Copeprkanue y4eOHOro Marepuana 6
Yucna v BBIYMCIECHUSA Harypanbuble u nenble uucna. [lpu3sHaku aenuMocTd LENbIX yucesl. PanyoHanbHble 4HCIa. 2
OOBIKHOBEHHBIE W JECATHYHBIE JApOOHM, TPOLEHTHI, OECKOHEYHbIE MEPUOANYECKHE IpoOu.
ApudmeTnueckre onepanny ¢ palMoHaIbHBIMU YHCIaMU, TPeoOpa30BaHMsl YUCIOBBIX BhIPAXKEHUH.
JeiicTBuTenpHble uyncia. PanrionanbHble U HppallMOHANIbHBIE Yncia. ApudmMeTnyeckue onepanuu ¢
NeMCTBUTENBHBIMU 4KcIaMu. [IpuOmmkEéHHBIE BBIYMCICHMS, NMpaBUiIa OKPYIJICHMs, MPUKHUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUMN.
IIpakTnyeckoe 3ansitue Ne 2. 3akpernseHne TeOPeTUYECKUX 3HaHUH M0 MPOiiIeHHOMY MaTepuay, 4
pa3BUTHE HABBIKOB PEIIEHMsI TUIIOBBIX MAaTEMATUYECKUX 3a/1a4.
Tema 1.3 CopneprkaHue yueOHOro MaTepuaia 6
ToxnaectBa u ToxnecTBa M TOXIECTBEHHBbIE NpeoOpazoBaHMs. YpaBHEHHE, KOpPEeHb ypaBHeHHUs. HepaBeHCTBO,
TOXKICCTBCHHBIC peleHre HepaBeHcTBa. MeTos MHTepBasioB. Pelenne nenbix U IpoOHO-pallMOHAIBHBIX YpaBHEHUN 2
MpeoOPa3OBAHHL. U HEpaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMaTUYECKUX 3a7a4 U 3a1a4
Ypasuenns U3 pas3IHYHBIX O0NacTell HayKd W peaibHOl xu3Hu. CHCTEMbI U COBOKYITHOCTH PAIlMOHATBHBIX

U HEepaBEHCTBA

ypaBHEeHMI © HepaBeHCTB. CHCTeMbl JMHEHHBIX YypaBHEHHMH. PelneHune NpuKIagHBIX 33734 C
MIOMOUIBIO CUCTEMBI JINHENHBIX YpaBHEHUI
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IIpakTuyeckoe 3ansTue Ne 3. 3aKperuieHUE TEOPETHUCCKUX 3HAHUN 110 TPOUJICHHOMY MaTepuay,
Pa3BUTHE HABBIKOB PEIICHUS TUIIOBBIX MATEMATUUECKUX 3a/1a4.

4
Tema 1.4. [Tpumenenue npoOel M MPOIEHTOB Ui PEIICHUS MPUKIAAHBIX 3a/a4 U3 Pa3IMyYHBIX OTpaciieit 2
[IporieHTHBIE BBIYMCICHMS | 3HAHUN M peanbHON XU3HU. [IpnOnmkEHHbIE BBIUMCICHMS, MPaBUa OKPYIJICHMs, NMPUKHUIKA U
B npoeCCHOHATBHBIX | OIICHKAa pe3yibTaTa BBIYMCICHUN. Pa3Hble crmocoObl BBIYMCICHUS NPOIEHTOB. IIporeHtHbie
3ajadax BBIUHUCIICHUS B MpO(ecCUOHANBHBIX 3aaayax. [IpuMeHeHne ypaBHEHHI M HEPaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a]a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIACTEeH HAYKU U pealIbHON KU3HH
IIpakTnyeckoe 3ansitue Ne 4. 3akperneHue TeOpeTUYECKUX 3HaHUH O MPOHAEHHOMY MaTepuaity, 4
pa3BUTHE HABBIKOB PELIEHMsI TUIIOBBIX MAaTEMATUYECKUX 3a/1a4.
Tema 1.5. CopepxaHue yaueOHOro MaTrepuana 6
IlocienoBaTenbHOCTH ITocimemoBaTeILHOCTH, CIIOCOOBI 3alaHUSI IIOCJIEIOBATEIILHOCTEH. MoHOTOHHEBIE 2
U IIPOTPECCUU HOCJIEeI0BATENbHOCTU. Apr(MeTHdecKas U reoMeTprueckas rnporpeccuu. beckoneuno yOsiBaroias
reomerpuueckas mporpeccusi. CymMma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUYECKOW MPOrPECCUH.
@opmyna CI0XHBIX NPOLEHTOB. VcIosb30BaHME NpOrpeccuu Uil PELICHUs pEaJIbHBIX 3anady
IPUKIIATHOTO XapaKTepa.
IIpakTuyeckoe 3ansaTie Ne 5. 3aKperuieHre TEOPETUUECKUX 3HAHUH T10 MPONJICHHOMY MaTepuaty, 4
pa3BUTHE HABBIKOB PEIICHUs TUIIOBBIX MATEMAaTHYECKHUX 3a]1a4.
Tewma 1.6. Coneprkanue y4eOHOro MaTepuana 6
®yukuuu U rpadpuKu OyHK1us, cnocoOsl 3aanus GyHkuu. I'paduk pynkuuu. Bzanmuo obpatabie pyHkuuu. O6nacTb 2
ornpezeNeHuss U MHOXeCTBO 3HaueHU pyHkuuu. Hynu pynkuuu. YétHble n Heu€THbIE PyHKLINU.
IIpakTnyeckoe 3ansitue Ne 6. 3akperneHne TEOPETUYECKUX 3HaHUH MO MPOiIeHHOMY MaTepuay, 4
pa3BUTHE HABBIKOB PEIIEHMsI TUIIOBBIX MAaTEMATUYECKUX 3a/1a4.
Pa3nes 2. Crenenn u kopuu. CTeneHHas, NOKa3aTeJbHast M Jjorapupmuyeckas GyHKuuu 36 OK 01,
Tema 2.1. Coneprkanne y4eOHOro MaTeprana 6 OK 02,
Apudmernueckuit KOpeHb Apudmernueckuil KOpeHb HaTYpaJbHOM cTeneHu. JlefcTBHs ¢ apupMETHYECKUMHU KOPHIMH Nn—OH 2 OK 03,
N—0i CTEeNEeHM. CTEIICHHU. OK 04,
IIpakTuyeckoe 3ansiTue Ne /. 3akperieHue TEOPETUUECKUX 3HAHUN 10 MPONUJIEHHOMY MaTepuay, 4 OK 05,
pa3BUTHE HABBIKOB PEIICHMs TUIIOBBIX MATEMAaTUYECKUX 3a]1a4. OK 06
Tema 2.2 Cozepkanue y4eOHOTro MaTepuaia 3,5 OK 07
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Crenenu. CtanmapTHas
dopma 3amucu
JIIEHCTBUTEIILHOIO YHCIa

Crenenbp ¢ uenbiM 1nokazateneMm. CranmaptHas @opma 3amucu  JACWCTBUTEIBHOTO YHUCIHA.
Ncnonb3oBanue moaxoasimied Gopmbl 3amucu AeHCTBUTEIBHBIX YHCEN JJI PEIICHHS TPAKTHUCCKUX
3aJa4 U IpeacTaBieHus JaHHBIX. CTeneHb C palUOHAIBHBIM MoKa3zareraeM. CBONCTBa CTENEHHU.
[Ipeobpa3zoBanue BbIpaXE€HUN, COAECPKAIINX CTEIICHH C PAllMOHAIBHBIM [TOKA3aTEJIEM.

IIpakTuyeckoe 3ansaTHe Ne 8. 3aKpeIUICHHE TCOPETUUYCCKUX 3HAHUM I10 MPOMJICHHOMY MaTepuay,
pa3BUTHE HABBIKOB PEHICHUSI TUMOBBIX MATEMaTHYECKUX 3aJay. 3aKperyieHUEe TEeOPETUUYECKUX

3HaHUH 10 TPOWICHHOMY MaTepHajy, Pa3BUTHE HABBIKOB PEIICHUS TUIIOBBIX MaTEMaTHYECKHX 4
3ajau.
Tewma 2.3. Copeprkanue y4eOHOro Marepuana 6
CrenenHas ¢pyHKUUA CrenenHas ¢yHKLUS C HATYpaJbHBIM M LEJIbIM NoKa3areneM. E€ cBoiictBa u rpaduk. CBoiicTBa u 2
rpaduK KOpHS N-0il CTEIEHHU.
IIpakTuyeckoe 3ansiTue Ne 9. 3akperuieHue TCOPETHUCSCKUX 3HAHUN 110 TTPOUJICHHOMY MaTepHaly, 4
pa3BUTHE HABBIKOB PEIICHUs] TUIIOBBIX MAaTEMATHYECKUX 3a/1a4.
Tewma 2.4. Uppanmonanbusie | Conepxanue yueOHOTO MaTepraia 6
YPaBHEHMS U HEPABEHCTBA | Pemienne mppannoHaIbHBIX YPAaBHEHUH M HEPABEHCTB. 2
IIpakTnuyeckoe 3ansitue Ne 10. 3akpersieHue TEOpPETUYECKMX 3HAHUM IO MPOHAEHHOMY 4
MaTepHally, pa3BUTHE HABBIKOB PEIICHHS THTIOBBIX MAaTEeMaTHYECKUX 3a]1ad.
Tema 2.5. IlokasarenbHble | ComeprkaHue yueOHOro Marepuana 6
ypaBHeHMs U HepaBeHCTBa | [lokazaTenpHbIe ypaBHEHUS M HEPABEHCTBA. 2
IIpakTnyeckoe 3ansitue Ne 11. 3akperuieHHe TEOPETUYECKUMX 3HAHUN 10 MPONUJIEHHOMY 4
MaTepHally, pa3BUTHE HABBIKOB PEIlICHHs TUIIOBBIX MAaTEeMaTHUECKUX 3a]1au.
Tewma 2.6. Cogepkanne y4eOHOro Marepuana 6
Jlorapudm uncna. Cpoiicta | Jlorapupm uncna. Jlecsatuunbie u HaTypaibHble Jorapupmbl. IIpeoOpazoBaHue BBIPAKCHHUH, 2
aorapudmoB COJIepIKAIIHX JIOTapH(PMBEI.
IpakTnyeckoe 3ansitue Ne 12. 3akperieHHe TEOPETUYECKHX 3HAHUM TI0 MPOHJAEHHOMY 4
MaTepHaly, pa3BUTHE HABBIKOB PEILICHHs TUIIOBBIX MAaTEeMaTHUECKUX 3a/1ady.
Tema 2.7. IlokazarenpHas | ComepxaHue yueOHOTO MaTepHaia 6
u norapudmuueckas | [Tokazatenbhas u norapupmudeckas (GyHKIHMH, WX cBoiictBa U rpaduku. Jlorapudmuueckue 2
byHKINN, YPaBHEHHMS, | ypaBHEHUS U HEPABEHCTBA.
HEpaBEHCTBA
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IIpakTuyeckoe 3ansitue Ne 13. 3akperuieHHE TEOPETHUECKHX 3HAHMH 110 MPOHICHHOMY 4
MaTepuaity, pa3BUTHE HaBBIKOB PELICHUS TUIIOBBIX MaTEMaTHUECKUX 3ajau.
Pa3nen 3. [Ipsimble U nJ1ockocTH B mpocTpancTBe. KoopanHaThl M BEeKTOPHI B MPOCTPAHCTBE 30 OK 01,
Tema 3.1. Copneprxanue yueOHOTo MaTepuaa 6 OK 02,
[ToBTOpEHME TIIAHUMETPUH. OK 03,
OcHoBHbIE noHATust | OcHOBHBIC (QUTYPHI, PaKTHl U TeOpeMbl MIaHuMeTpuu. OCHOBHBIE MOHATHUS cTepeoMeTprr. Touka, 2 OK 04,
CTepeOMEeTpUHU npsMasi, INIOCKOCThb, MPOCTPaHCTBO. [loHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHU CTEPEOMETPHUU: OK 05,
AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX. OK 06
OK 07
IIpakTyeckoe 3ansitue Ne 14. 3akperuieHHE TEOPETUYECKUX 3HAHUN 110 IPONUJIEHHOMY 4
MaTepHally, pa3BUTHE HABBIKOB PEILICHHsI TUIIOBBIX MAaTEeMaTHUECKUX 3a/1au.
Tewma 3.2. Copepxkanue ydeOHOro Marepuana 6
[TpsiMbIe U MIIOCKOCTH B3auMHoe pacroniokeHue MpsAMBIX B IPOCTPAHCTBE: IEpeceKarolluecsi, MapajuleibHble U 2
B IIPOCTPAHCTBE. | CKpeliuBamomuecs npsMble. [lapainenbHOCTh MNPSAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
[TapamienpHOCTE  NPAMBIX, | MapasliedbHble IPSIMbIE B MPOCTPAHCTBE, MAPAIICIBHOCTh TPEX MPSAMBIX, MapAIJICIIbHOCTD MPSMOM
OpsAMOM ¥ IUIOCKOCTH, | U IIOCKOCTH. YTIBI C COHANpABICHHBIMH CTOPOHAMH, YIOJI MEXKAY MPSMBIMH B IPOCTPAHCTBE.
IUIOCKOCTEH [TapannenbHOCTh IJIOCKOCTEH: MapajllesbHble IJIOCKOCTH, CBOMCTBA MapauleibHBIX IIOCKOCTEH.
[Ipocrelime mnpocTpaHCTBEHHbIE (GUIYphl Ha IUIOCKOCTH: TETpa’ap, KyO, mapajuiesienune],
IIOCTPOEHUE CEYEHUM.
IIpakTnyeckoe 3anstue Ne 15, 3akperseHue TEOPETUYECKUX 3HAHUM MO MPOHAEHHOMY 4
MaTepuanty, pa3BUTHE HaBBIKOB PEIICHUS TUIIOBBIX MaTEMaTHUECKUX 3ajau.
Tema 3.3. ConeprkaHue yueOHOro MaTepuasa 6
[lepneHIMKYISPHOCTD [TepnieHIUKYIAPHOCTh NPSAMOW W IUIOCKOCTH: TMEPHEHIUKYJSPHbIE MpsMble B MPOCTPAHCTBE, 2
PSMBIX npsiMble TapajuleJbHblE W NEPIEeHIUKYISpPHbIE K IUIOCKOCTH, NPU3HAK MEPHEHAUKYISIPHOCTH
U TUIOCKOCTEH IPSIMOM U TNIOCKOCTH, TEOPEMA O MPAMOM MEPIEHANKYIAPHON INIOCKOCTH.
IIpakTnyeckoe 3ansatue Ne 16. 3akpersieHue TEOPETUYECKMX 3HAHUM MO MPOHAEHHOMY 4
MaTepuaity, pa3BUTHE HaBBIKOB PELICHUS TUIIOBBIX MaTEMaTHUECKUX 3ajad.
Tema 3.4. Coneprxanue yueOHOro MaTepuaia 6
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VYTibl MEXAY NPSMBIMU VYTIIbl B IPOCTPAHCTBE: Yrojl MEXAY MPSAMOW U IUIOCKOCTBIO, IBYIPAHHBIA YTOJl, JIMHEWHBIA yroi 2
U TUIOCKOCTSIMU JIByrpaHHoro yria. llepneHaukynssp M HaKJIOHHbBIE: PACCTOSHME OT TOYKM JO0 IUIOCKOCTH,
paccTosiHue OT MPSIMOM 10 IIOCKOCTH, MpOeKUusi (GUTyphl Ha IUIOCKOCTh. lleprneHauKyaspHOCTh
IJIOCKOCTEN: IPU3HAK NIEPIIEHIUKYISIPHOCTH ABYX INIOCKOCTEN. Teopema o TpEX neprneHauKyisapax.
IIpakTuyeckoe 3anHsitue Ne 17. 3akperuieHHE TEOPETHYECKMX 3HAHMH 110 TMPOHICHHOMY 4
MaTepuaity, pa3BUTHE HaBBIKOB PELICHUS TUIIOBBIX MaTEMaTHUECKUX 3ajau.
Tema 3.5. Copepxanne yueOHOro Marepuana 6
KoopaunaTs! 1 BEKTOpBI BexTop Ha miockoctu U B ipocTpaHcTBe. Cl0KE€HNE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA 2
B [IPOCTPAHCTBE Ha yucio. Pa3noxeHne BeKTOpa Mo TpEM HEKOMILIaHAPHBIM BekTopaM. [IpaBuino napamnenenunena.
Pemenne 3amad, CBA3aHHBIX C NPUMEHEHHMEM IPAaBWI JNEUCTBUHM € BekTOopamu. lIpsimoyrosbHas
cucreMa KoopJauHat B npoctpanctBe. Koopaunarsl BekTopa. [Ipocreiimme 3anaun B KOOpAUHATaX.
Yron mexnay Bekropamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB. BbIUMCIEHHE YITIOB MEXAY
HNPSMBIMH U TUIOCKOCTAMH. KOoOpAMHATHO-BEKTOPHBINA METO/ IIPU PELIEHUH T€OMETPUUECKHUX 3a7au.
IIpakTuyeckoe 3ansitue Ne 18. 3akperuieHHEe TEOPETUYECKUX 3HAHUW 10 MPOWUIEHHOMY 4
MaTepuaily, pa3BUTHE HaBBIKOB PELICHUS TUIIOBBIX MaTEMaTHUECKUX 3ajau.
Pasnen 4. OcHoBbI TpUroHOMeTpHH. TpUronomMerpuyeckue PyHKIUUH 24 OK 01,
Tema 4.1. Copepxanue yaueOHOro Marepuaa 6 OK 02,
OCHOBBI TPUTOHOMETPUHU CuHyC, KOCUHYC U TaHT'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC YUCIOBOTO 2 OK 03,
aprymeHTa. TpuroHomeTrpuueckass OKPYKHOCTb, OIpEJeJIeHHe TPUTOHOMETPHUECKUX (YHKLINH OK 04,
YHUCJIOBOTO APIyMEHTA. OK 05,
OK 06
Ipakruyeckoe 3ausitme Ne 19. 3akperieHuMe TEOPETHYECKHMX 3HAHMU 10 IPOHIEHHOMY 4 OK 07
MaTepuaily, pa3BUTHE HaBBIKOB PEIIECHUS TUIIOBBIX MaTEMaTHYECKUX 3a1au.
Tema 4.2 Ocnoguble | ConeprkaHue y4eOHOro MaTepuana 6
TPUTOHOMETPUUECKHE [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIHI. 2
TOXIECTBA
IpakTnyeckoe 3ansitue Ne 20. 3akperieHHE TEOPETUYECKHX 3HAHUM TIO MPONJACHHOMY 4
MaTepuaity, pa3BUTHE HaBBIKOB PELIECHUS TUIIOBBIX MaTEMaTHUECKUX 3aad.
Tema 4.3. Coneprkanne y4eOHOro MaTeprana 6
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Tpuronomerpuyeckue Oynkuus. [lepuoanueckue pynkuuu. Tpuronomerpuueckue GyHKIUM, UX CBOWCTBA U IpadUKU. 2
¢yHKIMM, HX CBOWCTBA U
rpadguku
IIpakTuyeckoe 3ansitue Ne 21. 3akperuieHHEe TEOPETUYECKUX 3HAHUW 10 MPOUIECHHOMY 4
MaTepualy, pa3BUTHE HaBBIKOB PEIIEHUS THUIIOBBIX MaTEMaTHYECKUX 3a1ay.
Tema 4.4. CopepxaHne yaeOHOT0o MaTrepuaa 6
Tpuronomerpuyeckue Pemienne TpuroHoMeTpu4eCKux ypaBHeHUN. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB. 2
YpaBHEHUS U HEPABEHCTBA
IIpakTnyeckoe 3ansaTue Ne 22. 3akperyieHHE TEOPETUYECKHX 3HAHUM TIO MPOHAEHHOMY 4
MaTepuaily, pa3BUTHE HaBBIKOB PELICHUS TUIIOBBIX MaTEMaTHYECKUX 3a1ad.
Pa3znen 5. MHOTOrpaHHHUKHM M TeJia BpalleHust 30 OK 01,
Tewma 5.1. Copepkanne y4eOHOro Marepuana 6 OK 02,
MHororpanHuku IToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOI'DAaHHHKA, BBIIYKIIBIE WM HEBBIIYKIIbIE 2 OK 03,
MHOTOTPaHHUKH; pa3BEPTKa MHoOrorpaHHuka. [Ipu3ama: n-yronpHas nmpusMma; rpaHd M OCHOBaHUS OK 04,
OpU3MbI; TMpsiMas M HAKJIOHHAas MOpuU3Mbl; OOKOBas M IOJHAsA IOBEPXHOCTh IPHU3MBI. OK 05,
[Tapamrenenunen, NPSMOYTOJBHBIN IMMapajlieNienuIie]] U ero cBoictBa. [lupammma: n-yroipHas OK 06
nupamMpia, TpaHd M OCHOBAHME MHpaMU[bl; OOKOBas W TIOJHAs IOBEPXHOCTb IUPAMUJBbI; OK 07
IpaBWIbHAs U yce4€HHAs NMUpamuia. DJIEMEHThl MPU3Mbl U NUPaMUJbl. BeluncieHne 3J1eMEHTOB
MHOT'OT'pPaHHHMKOB: pEOpa, TMaroHaau, yribl.
IpakTnyeckoe 3ansatue Ne 23. 3akperyieHHE TEOPETUYECKHX 3HAHUM TI0 MPOHJAEHHOMY 4
MaTepuaily, pa3BUTHE HaBBIKOB PEIIEHUS TUIIOBBIX MaTEMaTHYECKUX 3aay.
Tema 5.2. Cogepkanne y4eOHOro Marepuana 6
[TpaBuibHBIE ITpaBrJIbBHBIE MHOTOIPDAHHUKH: IOHATHE NPAaBUIBHOTO MHOTOIPAaHHMKA; IpaBUJIbHAs NpPU3Ma U 2
MHOTOTpaHHHKH. IpaBWIbHAs NHpaMuja; IpaBWIbHAs TPEyrojibHas NUpaMuJa W TNPaBUIbHBIA TeTpasap; KyoO.
[Tnomane noBepxHoCTH | [IpencraBieHne o NpaBUIbHBIX MHOTOIPAHHUKAX: OKTA3p, AOACKa’Ap U ukocaxap u ap. CeueHus
MHOTOTPaHHUKOB npu3Mbl U nUpaMubl. [lnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMON IPU3MBI,
IUIOIAAb OCHOBaHUM, Teopema 0 OOKOBON MOBEPXHOCTU HpsAMOM mpusmbl. [lmomane OokoBOM
MOBEPXHOCTU U TIOBEPXHOCTH MPaBUIIBHON MUPaMU/IbI, TEOpEMaA O IUIOUIad OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPaMU/IBI.
IIpakTnyeckoe 3ansatue Ne 24. 3akperieHHE TEOPETUYECKHX 3HAHUH TI0 MPOHJAEHHOMY 4
MaTepuaily, pa3BUTHE HABBIKOB PELIEHUS TUIIOBBIX MaTEMaTHYECKUX 3aau.
Tewma 5.3. Coneprkanne y4eOHOro MaTepuana 8
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Tena BpaieHus [winHapuyeckass  MOBEPXHOCTb,  OOpasyrolue  IWIMHAPUYECKOM  MOBEPXHOCTH,  OCb 4

WIMHAPUYECKON MoBepxHOCTH. L{mmuuap: ocHoBaHMs M OOKOBasi MOBEPXHOCTb, oOpasyromias H

och, IoHIaJp OOKOBOM W MoNHOW noBepXxHOocTH. KoHHuUeckas MOBEpXHOCTb, OOpasyrolue

KOHUYECKOW MOBEPXHOCTH, OCh W BEPIIMHA KOHUYECKOW MOBEPXHOCTH. KOHyC: OCHOBaHUE U

BEpIIMHA, 0Opa3yrolas U OCb, IJIOLIAJb OOKOBOM M IOJIHOH HMOBEPXHOCTH. YCEUEHHBIM KOHYC:

oOpa3ylolye M BBICOTa, OCHOBaHUS M OOKOBas moBepxHOcTb. Cdepa M Imap: LEHTp, paguyc,

JUaMeTp, IUIOLIAAb IOBEPXHOCTU cdeprl. B3aumHoe pacnonoxenue cdepsl M IIOCKOCTH,

KacaTeJbHas MJIOCKOCTh K cdepe, miomanas ceprl. M300pakeHne Ten BpalleHUs Ha TUIOCKOCTH.

Pa3BépTka LuiIMHIpa U KOHYyca

IIpakTnyeckoe 3ansatue Ne 25. 3akperieHHE TEOPETUYECKHX 3HAHUHM TI0 MPOHJAEHHOMY 4

MaTepHally, pa3BUTHE HABBIKOB PEILICHHs] TUIIOBBIX MAaTEeMAaTHUECKUX 3a/1ay.
Tewma 5.4. Copepxkanue y4eOHOro Marepuana 10
O06bemMbl " wiomaay | [lorstue 06 06vEme Tena B mpoctpancTBe. OCHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 06 00bEMe
MIOBEPXHOCTEH Te HOPSAMOYTOJILHOTO Napajjesienunesa U cieAcTBUA U3 He€. o0beM nupaMuibl U npusmbl. O0bEM

mwMHIpa, KoHyca. OO0béM mapa u 1wiomanb chepsl. IlomoOHBIE Tema B TPOCTPAHCTBE. 6

CooTHoleHNs: MEXy IUIOMIAIMH NTOBEPXHOCTEH, 00bEMamMu MOA0OHBIX Tesl. CedeHus LUIMHApa

(mapayiuiennbHO W TEPIEHIUKYISIPHO OCH), CEUEHUS KOHyca (MapajuieliIbHOE OCHOBAHUIO U

poXoJsllee Yepe3 BEepIIMHY), CeUeHUs 1apa. MHOTOrpaHHUK, ONMCaHHBIN OKoslo cdepsl; chepa,

BITMCAHHAs! B MHOTOTPAHHUK WJIM B TEJIO BPAIIICHHUSI.

IIpakTnyeckoe 3ansaTHe Ne 26. 3akperyieHHE TEOPETUYECKUX 3HAHUM MO MpOHAEHHOMY

MaTepHaly, pa3BUTHE HABBIKOB PEIICHHS TUTIOBBIX MAaTEMAaTHYECKUX 3a/1ad.

4

Pa3nen 6. [IpousBoaHas u nepBoodpazHast PyHKIUH 28 OK 01,
Tema 6.1. ConeprkaHue yueOHOro MaTepuasa 8 OK 02,
MOHOTOHHOCTB 1 [TpoMeXyTKM MOHOTOHHOCTH (PYHKIMHU. MakcuMymbl U MUHUMYMBl GyHKiuu. HaunOonbiiee u 4 OK 03,
BKCTPEMYMBI (DYHKIIUH. HauMeHbIIee 3Ha9eHne PyHKIMK Ha TPOMEXKYTKE. OK 04,
Touku 3KCcTpEMyMa v v OK 05,

IIpakTnyeckoe 3ansitue Ne 27. 3akperyieHHE TEOPETUYECKUX 3HAHUM MO MpOHAEHHOMY 4 OK 06

MaTepHaly, pa3BUTHE HABBIKOB PEIICHHS TUTIOBBIX MAaTEMaTHYECKUX 3a/1ad. OK 07
Tema 6.2. Coneprxanue yueOHOro MaTepuaia 4
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[TonsiTve HEMPEPHIBHOCTH HenpepriBable pyHKIMN. MeTo1 MHTEPBAJIOB JJIsl pELICHHs] HEPAaBEHCTB 4
¢ynkunu. Meton
MHTEPBAJIOB
Tewma 6.3. CopepxaHne yaeOHOr0o Marepuaa 4
[IpousBoaHas. [IpousBognas ¢ynkmuu. ['eomerpuuecknii U (QU3MYECKHA CMBICT MPOU3BOMHON. I[Ipom3BoHBIC 4
I'eomerprueckuii u 3NIeMEeHTapHBIX QyHKIHA. DOPMYIIBI HAX0XKIECHHUS POU3BOJHON CYMMBI, IIPOU3BEIEHUS M YACTHOTO
buznyecKuit CMbICI byHKIMI
IIPOU3BOJHOU
Tema 6.4. MOHOTOHHOCTh Copepxanne yueOHOro Marepuana 4
¢yskuu. Touku [TprmeHeHne MpOU3BOJHON K UCCIEI0BAaHUIO (DYHKIIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI. 4
JKCTpeMyMa
Tewma 6.5. Copepxkanue y4eOHOro Marepuana 8
Haubonbiiee U | HaxoxaeHue HaumOOJbIIEr0 M HaWMEHBIIEro 3HaueHus (QyHKuMM Ha oTpeske. [Ipumenenue 4
HaUMEHbIIICEe 3HAYEHHS | IPOU3BOJHON JUIsl HAXOXKICHUS HAWIYyYLIEro pelleHusl B NMPUKJIAJHbIX 3a/adax, i ONpe/lelIeHUs
byHKIIIN CKOPOCTH TIpoIiecca, 3aJaHHOro0 (hopMyIioil uiu rpaduKkoM.
IIpakTuyeckoe 3ansitue Ne 28. 3akperuieHHEe TEOPETUYECKUX 3HAHUW 10 MPONUIEHHOMY 4
MaTepuaily, pa3BUTHE HaBBIKOB PELICHUS TUIIOBBIX MaTEMaTHUECKUX 3ajau.
Pa3nes 7. Teopusi BepOSITHOCTEH M CTATHCTHKA 40 OK 01,
Tema 7.1. ConeprkaHue yueOHOro MaTepuaia 6 OK 02,
IIpencraBnenue qaHHBIX [IpencraBienne TaHHBIX C ITOMOIIIBIO TAOIHI] M THATPAMM. 3] OK 03,
U onycarenbHas cratucTuka | CpenHee apudpmeTnyeckoe, Merana, HanOoJbllee U HauMEHbIIIee 3HaUeHusl. OK 04,
Pasmax, aucrepcusi, CTaHAapTHOE OTKJIOHEHHE YUCIOBBIX HAOOPOB. OK 05,
OK 06
Tema 7.2. Cojepxanue yueOHOro MaTepuana 10 OK 07
CrnyyaiiHble COOBITHSL.
CrnyuaiiHbple 9KCTIEpUMEHTHI (OMBITHI) M CIIy4aiHbIE COOBITHS. DJIeMEeHTapHble COOBITUS (MCXOBI). 6

Omneparuu HaJ, COOBITHUSIMU

BepostHocTh citydaifHOro coObITHS. BaM30CcTh 4acTOTHI M BEpOSATHOCTU coObITHH. CiywaiiHble
OTBITHI C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHAMH. BeposTHOCTH COOBITHI B OMNBITax C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu  Haj  COOBITHSMM: TE€peceYeHue, OObEIUHEHUE, TPOTUBOIOJIOKHBIE COOBITHUS.
Huarpammbl Duinepa. dopmysna ClI0KEHUsSI BEPOSTHOCTEH. Y CIIOBHAs BEPOATHOCThb. Y MHOXKEHHE
BEpOSATHOCTEN. JlepeBo cilydaitHOro skcrepuMenTa. @opMyiia OJIHON BEpOoATHOCTU. HesaBucumbie
COOBITHSI.
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IIpakTuyeckoe 3ansitue Ne 29. 3akperuieHHE TEOPETHYECKMX 3HAHMK 110 MPOHICHHOMY
MaTepuay, pa3BUTHE HABBIKOB PELICHUS TUIIOBBIX MAaTEeMaTHUYECKUX 3aja4.

Tema 7.3. CopepxaHue yaueOHOro Marepuana 4
OnemeHThl KOMOMHATOPUKU | KOMOMHATOPHOE MPABHIO YMHOXEHHs. llepecTaHOBKH © (akropuan. YHCIO COYCTAHUIA 4
Tpeyronbuauk [lackamns. @opmyna bmaoma HeroToHa.
Tema 7.4. CopepxaHne yaeOHOro Marepuaa 8
Cepun mocnenoBaTenbHbIX | BUHApHBIN cilyd4ailHBIA ONBIT (MCIIBITAaHUE), YCIeX M Heynada. HesaBucumbie ucnbiTanus. Cepust 4
UCIIBITAaHUI HE3aBUCHUMBIX UCIBITAaHUH 10 nepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUN bepHymn.
IIpakTnuyeckoe 3ansatue Ne 30. 3akpersieHue TEOPETUYECKUX 3HAHUM IO MPOHAEHHOMY 4
MaTepuaily, pa3BUTHE HaBBIKOB PELICHUS TUIIOBBIX MaTEMaTHUECKUX 3ajau.
Tema 7.5. CopneprkaHue yueOHOro MaTepuaia 4
Cnyuaiinele BemuuuHbl M | CiyuaifHass BenmuumHa. Pacnpenenenue BepositHocTel. Jlmarpamma pachpesencHusi. [IpuMepsr 4
pacnpezeseHusl. pacnpezieieHui, B TOM YKCiie, FEOMETPHUUECKOe U OMHOMHAIIBHOE.
Maremaruueckoe UucnoBble XapaKTEPUCTUKH CIIYyYaWHBIX BEJIMYMH: MAaTEMaTHMYECKOE OXKMJAaHUE, IUCIEepCUs U
OKHJaHHE CIly4ailHOH | CTaHAApTHOE OTKJIOHEHHE. [IpuMephl MPUMEHEHHUS MAaTeMaTHYeCKOTO OKUIAHUS, B TOM YHUCIC B
BEJIMYNHBI 3a/1auax M3 MOBCEAHEBHOM KU3HHU. MaTemMaTH4ecKoe OKUJaHue OWHAPHOM CIIydallHON BETUYMHBI.
MaremaTnueckoe OXHMIAHUE CYMMbl CIydalHBIX BEJIWYUMH. MaTemarnuueckoe OXHUIaHUE U
JUCTIePCUsl TEOMETPUYECKOT0 M OMHOMMAIILHOTO paclpe/ieNIeHUH.
Tema 7.6. CopepxaHue y9eOHOT0 Marepuaa 8
3akoH OonpmMX  4YMCeN. | 3aKOH OOJBLIMX YHCEI W €ro pojb B Hayke, HpHpoAe U obimecTtBe. BbIOOPOYHBI MeETO. 4
HenpepeiBable  cinydaisble | uccnenoBanuii.  [IpuMepsl HENpephIBHBIX — CIydalHBIX BedW4YuH. [lOHATHE O TUIOTHOCTH
BEIMYMHBI (pacnpeeeHus) | pacupeneneHus. 3a1aun, MPUBOISIINE K HOpMaIbHOMY pachpenencHuto. [IoHsITHe 0 HOpMAIEHOM
HopmansHnoe pacnpeeseHuu.
pactpeeierue IIpakTnyeckoe 3ansaTHe Ne 31. BrinmonHeHHe MPOBEPOYHON KOHTPOJILHOW pabOThl Ha MPOBEPKY 4
YCBOEHHS OCHOBHBIX ONPEJIENIEHNH, TEOPEM 1 HABBIKOB PEIIEHMs TUITOBBIX MaTEMAaTUYECKUX 3a/1a4.
CamocrosiTesibHasi padoTa 00y4aKOLIMXCA: BBIIIOJHEHUE AITOPUTMHYECKUX / TPEHUPOBOYHBIX 3aJJaHUM 110 IPOHACHHBIM TEMaM. 18
IpoMeskyTOUHASI aTTECTAIUS - IK3AMEH 6
Bceero: 244
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3. YVCJIOBHSI PEAJIU3AIIAN ITPOTPAMMBI YYEBHOM
JUCHUILIAHBI

3.1. TpeboBaHusl K MATEPHATbHO-TEXHHYECKOMY M YUeOHO-METOANYECKOMY
o0ecreyeHNI0 peau3anun 00pa3oBaTeJILHOM MPOrpaMMbl.

Jns peann3aniui MporpaMmbl YIeOHOM TUCHMIUIMHBI KOJUICIXK pacrojiaraet
MaTepuaibHO-TEXHUYECKOM 0a30i, oOecleunBaromieid IPOBEACHHE BCEX BHJIOB
3aHSATHH, MPEIYCMOTPEHHBIX Yy4eOHBIM IUTAaHOM IO Tpodeccur. MaTepuaabHO-
TeXHUUYECKass 0aza BKJIOYACT CIEIUaIbHbIE TMOMEIICHUsS, MPEACTaBIAIONe coOoM
y4eOHBIC ayJIUTOPUHU JUIS TPOBEJCHUS 3aHSATHH BCEX BHUIOB, MPEIYCMOTPEHHBIX
oOpa3oBaTeNbHONM MPOrPaMMOM, B TOM 4YHCJIE TPYNMNOBBIX WU HHAUBUIYATbHBIX
KOHCYJIbTallMii, TEKYIEr0 KOHTPOJS M MPOMEXKYTOYHOM arTrecTalud, a TaKkKe
MOMEIICHUS IS  CAaMOCTOSTEIBLHOW palOThl, OCHAIICHHBIE O00O0PYyIOBaHUEM,
TEXHUYECKUMU CpEJICTBAaMU OOYYEHHUs] M pacXOAHBIMU Martepuanamu. OcHalieHue
KaOMHETOB MPAKTUYECKOW MOATOTOBKM MaKCUMAJIbHO MPUOJIUKEHO K YCIOBUSIM
Oynymieit mpodecCUOHABHON EATeIIbHOCTH.

Jns peanuzanviy ayIUTOPHBIX 3aHITUI y4eOHOU MUCHMIUIMHBI MPETyCMOTPEH
KaOWHET, OCHAIIICHHBIA 000PYI0BaHUEM:

1. PaGouee MecTo mperogaBaTes.

2. [Tocamoynbie MecTa 10 KOJIUYECTBY 00YyJaIOIIUXCS.

3. Jlocka KiaccHasl.

4. CreH1 nH(POPMAITUOHHBIH.

5. TexHuueckue cpeacTBa O0yUCHHUS:

KommploTepHass TeXHHMKAa ¢ JIMIICH3MOHHBIM IIPOTPpaMMHBIM OO€CIICUCHUEM H
BO3MOXXHOCTBIO MOJKIIOYEHUSI K HHGOPMAIMOHHO-TEIEKOMMYHHUKAIIMIOHHOW CETH
«uTepHeT;

MynbsTUMeuitHas yCTaHOBKA WM MHOE 000PY/I0BaHKE ayIMOBU3YaTU3aIINH.

3.2.1. OcHOBHBIE U3TAHNSHA

1. bammakos, M. N. Maremartuka: Y4EOHUK TUTA CTYJICHTOB
npodeccuoHanbHbIX ~ 00pa30BaTENbHBIX  OpraHu3aluid, OOydYaronuuxcs 1o
CIICIMAIBHOCTSIM €CTECTBEHHO-HAYYHOTO M TeXHHMYeckoro mpoduneit / M. U.
bammakos. — 11-e u3x., ctep. — MockBa: Axanemus, 2020. — 256 c. — ISBN 978-5-
4468-5678-9.

2. Iexnenkuii, . JI. Matemartuka: yuebnuk u npaktukym s CIIO / U. .
[lexneuxuit. — 2-e u3za., nepepad. u gomn. — Mocksa: Opaiit, 2021. — 407 c. —
(ITpodheccnonansroe oopazoanue). — ISBN 978-5-534-12345-6.

3. HanmasH, A. A. Maremaruka: yueOnuk / A. A. JlanasH. — 6-e uza. — Mocksa:
Nudpa-M, 2019. — 544 c¢. — (Cpennee npodeccruonaibHoe oOpazoBanue). — ISBN
978-5-16-012345-6.

4. I'puropreB, B. II. Matematuka: y4eOHUK [UIsl CTYJIEHTOB YUYPEKJECHUN
cpeaHero mnpodeccuonanbHoro o6pazoBanuss / B. II. T'puropees, [0. A.
HNyounckuii, T. H. CabypoBa. — 10-e u3zn., crep. — MockBa: Axagemus, 2018. — 416
c. — ISBN 978-5-4468-1234-1.
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3.2.2. JIonoJHUTEIbHbIe HCTOYHUKH

1. Cnupuna, M. C. luckpetnas maremaruka: y4deonuk ans CIIO / M. C.
Cnupuna, I1. A. Cnupun. — 7-e u3a., nepepad. u gomn. — Mocksa: FOpaiit, 2022. —
245 c. — (Ilpodeccuonanpuoe obpazoranue). — ISBN 978-5-534-07891-2.

2. boromonos, H. B. CoopHuK 3a7a4 0 MaTeMaTUKe: ydeOHOe TTocoOue Iis
ccy3oB / H. B. boromomnos. — 8-e¢ uzn., crep. — Mocksa: poda, 2017. — 204 c. —
ISBN 978-5-358-18901-2.

3. Bemroackuii, M. . CnpaBounmk mo Bwicmied wmatematuke / M. Sl
Briroackuii. — Mocksa: ACT, 2018. — 992 ¢. — ISBN 978-5-17-112123-4.

4. Omenpuenko, B. II. Martemarnka: cOOpHHMK 3aa4 W YHpPaXKHEHUH s
CTYJACHTOB YUpEXIEHUN cpeaHero mnpodeccuoHanbHoro oodpazoanus / B. IL
Omenpuenko, 2. B. Kypb6aroBa. — PoctoB-Ha-/lony: ®enukc, 2019. — 380 c. —
(Cpennee menunnackoe oopazoanue). — ISBN 978-5-222-31234-5.

5. OrtkpbIThId OaHK 3aJaHUNl MO MaTeMaTuke [DJIEKTPOHHBIH pecypc| //
@denepanbHblii  MHCTUTYT Tmenarorudeckux usMmepenuit (OUIIN). — Pexum
noctyna: https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

6. HWurepaktuBHbd yueOHUK 10 Maremaruke i CIIO [DnexTpoHHbIH
pecypc] // Poccuticknii 3JIEKTPOHHBIN YHUBEPCHUTET. — Pexum
noctyna: https://edu.ru/library

7. OoOpa3oBarenbHblii  Maremarnueckuii cait EqWorld [DnexTponHblit
pecypce] / A. J1. Tlonsaun. — Pesxxum noctyna: http://eqworld.ipmnet.ru

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBLHOM JUCHUILIUHBI
KoHTposib ¥ oOlleHKa pe3yJabTaTOB OCBOEHHUs  00IIe00pa3oBaTEIbHOM
JUCLMIUTMHBI PAacKpBIBAIOTCS 4epe3 AMCLUUIUIMHAPHBIE Pe3yibTaThl, HalpaBJICHHbIE

Ha dbopMupoBanue 00X KOMITETEHLIUI o pazzenam

Y TEMaM CoJIepKaHusl yueOHOTO MaTepHaa.

O0mas koMneTeHust Pazgen/Tema Tun OLEHOYHBIX
MepOonpHUsITHSA

OK O0I. BeiGupars cmoco6sr | T.1.1-1.6 TectupoBanue

pelieHus 3amau | T.2.1.-2.7 VYeTHbli onpoc

npodeccnoHaIbHON T.3.1.-3.5 MaremaTuuecKkuii AUKTaHT

nesTenbHOCTH  mpuMmeHutensHo | T.4.1.—4.4 [IpencraBnenue

K Pa3JIMYHBIM KOHTEKCTaM T.5.1.-54 pe3yabTaTOB MPAKTUYECKUX

T.6.1.-6.5 pabot
T.7.1.-7.6 KonTponbnas pabota

Brimonnenune 3aJaHul
IIPOMEKYTOUHON
aTTeCTaluu

OK 02. Ucnons3oBare | T. 1.1 -1.6 TectupoBanue

COBpEMEHHBIEC cpeicTBa moucka, | T.2.1.- 2.7 YcTHBII onpoc

aHamu3za W uHTepnperauuu | T.3.1.-3.5 MareMaTHueCKuil TUKTAHT

uH(popMaluuy, T.4.1.-44 [IpencraBnenue

U uHpopmauuonnsie | T.5.1.—-5.4 pe3yabTaTOB MPAKTUYECKUX

TEXHOJOTHH Jiisi  BbImojHeHus | T.6.1.—6.5 pabor
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3a/ma4 npodeccuonanpHon | T.7.1.—7.6 KontponbHas padota
IesITeIbHOCTH Brimonnenne 3aJaHul
MPOMEKYTOUHOMN
aTTecTaluu
OK 03. [TnanupoBars | T. 1.1 - 1.6 TectupoBanue
U peanu3oBbiBaTh coOctBeHHoe | T.2.1.-2.7 VYerHbll onpoc
npodeccuoHabHOE T.3.1.-3.5 MarteMaTHYecKuii TUKTaHT
51 JIMYHOCTHOE pasButue, | T.4.1.—-4.4 IIpencrasnenue
peIPUHUMATEIBCKYIO T.5.1.-54 pPE3yNbTAaTOB MPAKTUYECKUX
JIEATENBHOCTD T.6.1.-6.5 pabot
B npodeccuonanpHoi cdepe, | T.7.1.— 7.6 KontposbHas padota
HCTIOJIB30BAaTh 3HaHUA Brinosinenue 3aaHui
no (UHAHCOBOM TI'PaMOTHOCTH MIPOMEXKYTOUHOMN
B PasNUYHBIX  JKM3HCHHBIX aTTecTaluu
CUTYaIUsAX
OK 04. O¢ddextusno | T.1.1-1.6 TectupoBanue
B3auMojeiictBoBath U pabotars | T.2.1.- 2.7 VYcTHBI onpoc
B KOJUIEKTUBE U KOMaHE T.3.1.-35 MaremaTnyecKui JUKTaHT
T.4.1.-4.4 [Ipencrapnenue
T.5.1.-54 pE3yJIbTaTOB IMPAKTUYECKUX
T.6.1.-6.5 pabor
T.7.1.-7.6 KonTponbras pabora
Brinonnenune 3alaHUHA
IIPOMEKYTOUYHON
aTTecTaluu
OK 05. OcymectBnsate yctayto | T.1.1-1.6 TectupoBanue
U NHCbMEHHYI KoMMyHuKanuioo | T.2.1.-2.7 YeTHBIN onpoc
Ha rocyagapcTtBeHHOM  si3bike | T.3.1.-3.5 MaremaTuyecKui JUKTaHT
Poccuiickoi Oenepanuu | T.4.1.-4.4 [IpencraBnenue
c y4eTOM ocobennocreit | T.5.1.-5.4 pE3yJbTaTOB MPAKTUYECKUX
COLIMAJILHOTO T.6.1.-6.5 pabot
U KyJIbTYpPHOTO KOHTEKCTa T.7.1.-7.6 KonTponbhas padota
Brimmonnenue 3aJaHul
IIPOMEKYTOUHON
aTTecTaluu
OK 06. IposiBisaTe Tpaknancko- | T. 1.1 -1.6 TectupoBanue
aTPUOTUYECKYIO nosunuto, | T.2.1.-2.7 YeTHBIN onpoc
JIEeMOHCTpHpOBaTh  oco3HanHoe | T.3.1.-3.5 MareMaTuyeckuii TUKTaHT
NIOBEJICHUE Ha ocHoe | T.4.1.—4.4 IIpencraBnenue
TPaAULMOHHBIX T.5.1.-54 pEe3ynbTaTOB IMPAKTUYECKUX
oOmieyenoBeueckux ueHHocted, | T. 6.1.—6.5 pabot
B TOM umcine ¢ yderom | T.7.1.—7.6 Kontponbnas padota
rapMOHHU3AIUU Bremmonnenue 3a/laHui
MeKHAIIMOHAIbHBIX MIPOMEXKYTOUHOM
U MEXKPEJIUTHO3HBIX OTHOIIIEHUH, aTTecTaluu
MPUMCHSITh CTaHJIapThl
AHTUKOPPYIIIUOHHOTO
NOBE/ICHUS
OK 07. CopeticrBoBats | T.1.1-1.6 TectupoBanue
COXPaHEHHUIO okpyxkatomerd | T.2.1.-2.7 YcTHbIN onpoc
cpensl,  pecypcocoepexennto, | T.3.1.-3.5 MareMaTuyeckuii TUKTaHT
MIPUMEHSITh sganug | T.4.1.-4.4 IIpencraBnenue

32




00 H3MEHECHHUU knuMmara, | T.5.1.—-5.4
HPUHIUITBI 6epexximuBoro | T.6.1.—-6.5
MIPOU3BO/ICTBA, a¢pdexturo | T.7.1.—7.6
JICHCTBOBATh B YpE3BbIYANHBIX

CUTYaIUsAX

pE3yNbTAaTOB MPAKTUYECKUX
pabort

KounTponbhas pabota
Brimmonnenne 3aJaHul
MPOMEKYTOYHOMN
aTTeCTalluu

5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

OBYYAIOIIUMHUCA YYEFHOU JUCHUATLIUHBI B YACTHU JOCTHXKEHUS
JIMYHOCTHBIX PE3YJBbTATOB

JIMYHOCTHBIE pe3yabTaThI

Kop JIP Kpurepun ouenku JIP
peajiM3alii NPOrpaMMbl BOCIIMTAHHS
Oco3Haer ce0si TPOKIAHWHOM W 3AIIUTHUKOM | — c(hOpMHUPOBaHHOCTH
JP 1 BCJIMKOU CTPAHBbI FPAKIAHCKOM  MO3ULMUM; Y4acTHE B
BOJIOHTEPCKOM JBIKCHHU;
[IposiBisieT aKTUBHYIO TPa)KAAHCKYIO MO3UIUIO, | — npOsIBIICHHE
ACMOHCTPHUPYET ~ IPHUBEPKCHHOCTE  NPUHLMIIEAM | MupoBO33pPEHYECKUX YCTAHOBOK Ha
HECTHOCTH, TIOpANOTHOCTH, OTKPBITOCTH, | 41oBHOCTE MOJOIBIX JIFO/EIH K paboTe Ha
OKOHOMUYCCKN AKTUBHBIM MW YYAaCTBYIOIIIMU B
6maro OreuecTna;
JIP 2 CTYAEHYECKOM 3 TEPPUTOPUATBHOM
CaMOYIIPaBJICHUH, B TOM 4YHCJIE Ha YCIOBHUSIX
J0OPOBOJILYECTBA, MIPOAYKTHBHO

B3aUMOJICUCTBYET M Yy4YacTBYET B JACSITEIBHOCTH
00IIIeCTBEHHBIX OpraHu3aIuit

CoOnromaer HOPMBI  IIPABONOPAIKA, CIEAYET
ujeansaM TPaKIaHCKOro oOmiecTBa, oOecTrieueHus
Oe3omacHoCTH, NpaB ¥ cBOOOX TpakaaH Poccum.
JlosinbHBIA K = yCTAHOBKAM U IPOSBICHUAM
JIP 3 npeacTaBuTeNel CyOKyIbTYp, OTIMYAIOIINN UX OT
TpyInn C  JECTPYKTUBHBIM U JIGBUAHTHBIM
nosefeHreM. JleMOHCTpUPYET HENpHUATHE U
NPEeoyNpekIaeT COLUAIBHO OIACHOE IOBEIICHHE
OKPYIKaroIuX

- MPOSIBICHUE PABOBOI
AKTUBHOCTH M HAaBBIKOB IIPABOMEPHOT0
MOBEJIEHUS], YBaXKEHUS K 3aKOHY;

- oTcyTcTBUE (haKTOB
MIPOSIBJICHUS UACOJIOTHH TEPPOpU3MA U
9KCTPEMHU3Ma CpeIu 00y4aroInXCs;

[IposiBNsiET M AEMOHCTPUPYET YBAXKEHHUE K JIFOSIM
Tpy/Ja, OCO3HAeT IIEHHOCTh COOCTBEHHOTO TPY/A.
Crtpemutcs kK (HOPMHPOBAHUIO B CETEBOU cpejie
JINYHOCTHO u po(heCCUOHATBHOTO

JIP 4
KOHCTPYKTHUBHOTO «LIH(POBOTO CIIeAa»

- TPOSIBIICHHE KYJIbTYPBI
notpebnenuss WHGOPMAIUH, YMEHHUN W
HaBBIKOB IOJIb30BaHUS KOMITBIOTEPHOM
TEXHUKOH, HaBBIKOB otbopa u
KPUTHYECKOTO aHaiu3a HWH(OpMaIUH,
YMEHHSI OpPHEHTHUPOBATHCS B
UH(POPMAIHOHHOM MPOCTPAHCTRE;

JleMOHCTpUpYeT TPHUBEPKEHHOCTh K POIHOMN
KyJlbType, HCTOPHYECKOW TaMSATH Ha OCHOBE
JP5 mobsn Kk Pomgune, pomHOMy Hapomy, MaJ]OI:'/'I
pOAMHE, NPUHATUIO TPATULIUOHHBIX LEHHOCTEH
MHOT'OHAalIMOHANBHOTO Hapoja Poccun

- y4dacTue B pcainn3anu
MNPOCBCTUTCIBCKUX nporpamm,
IMOUCKOBLBIX, aApXCOJOTHUYCCKHUX, BOCHHO-
HUCTOPHUYCCKUX, KPACBCAYCCKUX OTpAAaX
1 MOJIOACKHBIX O6’BC,Z[I/IHCHI/IHX;

[IposiBisieTr yBakeHWE K JIFOASIM  CTapIiero | _ JI0GPOBOTBUECKIE
TOKOJICHUSI ® TOTOBHOCTh K YYacTHIO B
JIP 6 o WHUIMATUBBI 1O MOJJEPKKHA HWHBAJIUI0B
COIIMAIbHOW  MOJAEpPX KE UM  BOJOHTEPCKUX
—— U IIpecTapesbiX TPaxaaH;
Oco3HaeT NPUOPHUTETHYIO IIEHHOCTh JIMYHOCTH | — OTCYTCTBUE COIIMAIBLHBIX
JIP 7 YEeJIOBEKAa; YBAXKAE€T COOCTBEHHYI0O H UYXKYIO KOHQIMKTOB  Ccpead  0OydYaromuxcs,

YHUKAJIBHOCTh B PA3JIMYHBIX CUTYyallUAX, BO BCCX

OCHOBAHHBIX Ha Me)KHaI_IHOHaHLHOfI,
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(l)OpMaX 1 BUJax OCATCIbHOCTH.

Me)erJ'H/IFI/IO3H0ﬁ IIOYBCEC,

[IposiBnsier W JAEMOHCTPUPYET yBaXKEHHE K
MIPEICTABUTENSM PA3UYHBIX ATHOKYJIBTYPHBIX,
COLMATBHBIX, KOHPECCUOHAIBLHBIX W WHBIX TPYIIIL.

- TOTOBHOCTH K OOIIEHHIO U
B3aUMOJEHCTBUIO C JIFOABMH CaMOr'0

pasHoro cTaryca, STHUYECKOH,
JIP 8 ConpryacTeH K COXpaHEHHUIO, IPEYMHOXKEHHUIO U .
TPAHCIALUYN KyJIbTYyPHBIX TPAAULUM U [IEHHOCTEH PE/MTHOSHON — NPHHAVIGKHOCTH 1 B
MHOTOHAIMOHABHOTO POCCHICKOTO rocyaapeTsa | MHOTOOOPAsHBIX 06CTOATENLCTBAX;
CoOmromaeT W TOpomaraHiupyeT — mpaBwia | — JICMOHCTPAIMS HABBIKOB
37I0POBOTO i 6E30MACHOr0 00pa3a KU3HH, CIIOPTA; | 370poBOro 0Opasa KU3HU U BHICOKHI
HpenynpexIaeT TM00 NPeoaoIeBaeT 3aBUCUMOCTH YPOBEHb KyJIBTYPBI 310POBbA
JIP 9 OT aJKorojsl, TabaKa, NCHXOAKTHBHBIX BEIECTB, 0By HAIONIHXCS:
a3apTHBIX urp u T.I. Coxpansier
IICUXOJIOTHYECKYI0 YCTOMYMBOCTh B CHUTYaTHBHO
CIIOKHBIX WM CTPEMHUTENBHO  MEHSIOMINXCS
CUTYaLHUsIX
3a0oTUTCA O 3amMTE OKPYXAIOMIEW Cpemdsl, | — TIPOSIBIICHHUE 3KOJIOTHUECKOM
COOCTBEHHOH M WyKOH O€30MACHOCTH, B TOM | KyjpTyphl, OEPEKHOTO OTHOLICHHS K
uncse wipposoi POIHOM 3eMile, IPUPOJHBIM OOraTcTBaM
Poccum u mupa;
JIP 10 - JEMOHCTpalnsl YMEHUH U
HaBBIKOB pa3yMHOTO
IIpUpOaAOII0JIL30BaHUA, HETCPIHUMOI'O
OTHOLICHUS K JOEMCTBHUSM, MPUHOCAIINM
Bpe]] KOJIOTHUH;
[IposBnser YBa)KCHHE K 3CTETUYECKUM
JIP 11 LIEHHOCTSM, 00JIaaeT OCHOBAMH JCTETHUECKOMU
KYJIBTYPbI
IIpuHuMaer ceMmeliHblE LIEHHOCTH, TOTOB K [ — JEMOHCTpALXs TOTOBHOCTU
CO3MaHMIO  CeMBH W  BOCIHTAHUIO  JCTCH; | k co3maHmio CEMBbU U BOCIIUTAHMIO JIETEMH;
JIP 12 ACMOHCTPUPYET HENPUATHE HACHINA B CeMbe,
yX0/1a OT POAUTEIILCKOW OTBETCTBEHHOCTH, OTKa3a
OT OTHOIIEHHMH CO CBOMMHU JAC€TBMH HU HX
(PMHAHCOBOTO COAEPKAHUS
JIn4HOCTHBIE pe3yIbTaThl
peajiM3alii NPorpaMMbl BOCIIUTAHUS,
onpejeeHHbIE 0TPACIeBBIMH TPeOOBAHUAMU K 1€JT0BbIM KaueCTBAM JHYHOCTH
JleMoHCTpupyromuii  ymMmeHHe  S(P(EKTUBHO | - IeMOHCTpPAIUS YMEHUS
JIP 13 B3aUMOJICHCTBOBAaTE B  KOMaHJIE, BECTHU 3(1)(I)CKTI/IBHOFO B3aMOJEICTBUSA B
Auanor, B TOM YHCIE C HCIONB30BAHUEM | gomaH e, BEACHHUS AHAIOTA;
CpEIICTB KOMMYHUKALINHU —
JIEMOHCTPUPYIONIMI HABBIKM aHalM3a M | - IEMOHCTpAIlHsI HHTEpeca K Oymyiiei
1P 14 MHTEPNPETALME UH(POPMALIUK U3 PA3IMYHBIX | mpodecCHn; HABBIKOB aHAIN3A U
NCTOYHUKOB C YUCeTOM HOPMAaTUBHO- WHTEPIIPETALIAN I/IH(i)OpMaIII/II/I,
IPABOBBIX HOPM -
JIP 15 JleMoHCcTpUpyrOmuii TOTOBHOCTH U | - IEMOHCTpAIUs MOJOKUTETbHON

CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE
caMo00pa30BaHUIO, Ha MPOTSHKEHUU BCel
KU3HU;  CO3HATENIbHOE  OTHOIIGHHE K
HETPEPBIBHOMY OOpa30BaHHUIO KaK YCIOBHIO
YCIIEIIHOM npodeCCHOHATLHON u
0OIIIECTBEHHON EATEIHHOCTH.

JMHAMHUKH B OpTraHH3aluH
COOCTBEHHOW yueOHOM
JEATEIBHOCTH MO pe3yiIbTaram
CaMOOILICHKH, CAaMOaHaJIN3a 1
KOPPEKILINH e pe3yIbTaToB;
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