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[Tporpamma  obmeoOpazoBarensHoi  aucuuumbael  OOM.03  «MaremaTuka» pa3paboraHa B
coorBercTBUM ¢ PI'OC cpennero obuero oobpazoBanus (Ilpuka3 MunucrepcrBa oOpa3oBaHUS M HAyKU
P® ot 17 mas 2012 1. Ne 413 "O6 yrBepxknenuu (eaepaibHOro rocyAapCTBEHHOTO 00pa30BaTeIbHOTO
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TpeOoBaHUN  (elneparlbHOI0  IOCYlapCTBEHHOro  00pa30BaTEIbHOTO  CTaHIApTa  CPEIHEro
npodeccuoHaabHOro obpaszoBaHus 1o crneuuanbHocTd 43.02.17  TexHOJIOrMM HMHIYCTPUU KPacoTbl
(ITpuka3 Munucrepcra oOpazoBanus u Hayku P® ot «09» nexabps 2016r. Ne 1569, ¢ uameHeHusimMu u
nononHenusmMu ot 13.01.2017), npumepHoil OCHOBHOW 0OIIE00pa30BATEIBLHON MPOrpPaMMbl IO
mucuuuinie OOJ[.03 Marematuka Ui NpodecCHOHANbHBIX 0011e00pa3oBaTeIbHbIX OpraHU3alui,
yTBep)KIeHHOI COBETOM 110 OLIEHKHM COJAEp)KaHUs M KauecTBa IPUMEPHBIX pPabouyux Mporpamm
0011e00pa30BaTENILHOTO W COIHMAIBHO-TYMaHUTAPHOTO IIMKIOB CPETHETO 1po(heCcCHOHATIBHOTO
obpazoBanus IIporoxon Ne 14 ot 30 nHOsOps 2022r., mporpaMMbl BOCIHTaHUS OOYYArOIIUXCSA IO

cnenuanbHOCTH 43.02.17 TeXHOI0run HHIYCTPUU KPACOTHI

Opranuzanus-pa3padoTuuK: I'BIIOY «Tpouukuii  TEXHOJIOTHYECKUU TEXHUKYM»

Pazpabotuuk: [Tonnecenxas Taresna CepreeBHa, IIPENIOJaBaTENb.

PaccMoTpena ~ Ha  3acelaHMM  IMKJIOBOH  METOAMYECKOW  KOMHCCHH  MperojaBareieit
obmieoOpaszoBarenpHbIX auctuiume, O'CO u EH mukiios.

IIporokon Ne 10 ot «14» mas 2025 1.
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1. OBLIASI XAPAKTEPHCTHKA PABOYEN IIPOPAMMBbI
OBIIEOBPA3OBATEJLHOW JIMCIATIIMHBI
00J1. 03 MATEMATHKA

1.1. MecTo IuCHUIINHBI B CTPYKTYype 00pa3oBaTeabHoil nporpammsel CITIO

Oo6meobpazoBarenpraas auciuminHa OOJ] 03 MaremaTnka sIBISITCS YacThIO MPEIMETHOH 001acTh
«OO01mecTBeHHbIE HAYKW», U3ydaeTcst B o0meodpasoBarensHoM 1ukie ydeOnoro mana OITOIT CIIO
«TpPOULKOr0 TEXHOJOIMYECKOro TeXHUKyMay  crneuuaibHocTd 43.02.17  «TexHonoruu MHAYCTpUH
KpacoTbl», ¢ yueToM mnpodeccruoHanbHoi HanpasieHHocTr OI'OC CIIO

1.2. Ileqiu 1 muIaHMpyeMble pPe3yJibTAThbI:

1.2.1 e o01meo0pa3oBaTeIbHON JUCHUIIJINHBI

Copnepxanne mnporpammsl 0011€00pa30BaTeNbHON JUCHUILIMHBL «MaTeMaTHKay HalpaBiIeHO Ha
JOCTH)KEHUE pe3yabTaToB €€ u3ydeHue B cooTBercTBUM ¢ TpeboBanusmMu PI'OC COO c yyetom
npodeccuonansHoit HanpasienHoctu GI'OC CIIO .



1.2.2.Pe3yabTaThl 0CBOCHHMS 0011e00pa30BaTe/IbHON TUCHMILIUHBI B c00TBeTCTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC

COO.

Koa u HauMeHOBaHHE

PesyiabTaTsl 00yyeHus

petieHus
npodeccuoHaNbHOM
JeSATEIbHOCTH
MPUMEHUTEIHHO

K Pa3JIMYHBIM KOHTEKCTaM

3aga4

B YaCTH: TPYJOBOTO BOCITUTAHUS:
- TOTOBHOCTb K Tpyly, OCO3HAHHE LIEHHOCTU
MacTepcTBa, TPyAoto0ue;

-  TOTOBHOCTb K  AaKTHBHOH  JIeSITEIHLHOCTH
TEXHOJIOTHYECKON M COLMAIBHON HAIpPaBICHHOCTH,

CHOCOOHOCTh UHULIUUPOBATh, IUTaHUPOBATh
u CaMOCTOSITENILHO BBIMOJIHATD TaKyIo
NeSITebHOCTD;

- UHTEpEC K Pa3JInYHbIM cepam

npodeccuoHaNbHON NesSTEIbHOCTH.
MertanpeamMeTHble pe3ybTaThl 10JKHBI OTPaXaTh:

OsBnazgeHue YHHUBEPCATbHBIMU y4eOHBIMH
[T03HABATEILHBIMH JICHCTBUSIMH:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENILHO ¢dbopmynHpoBaTh
U aKTyaJM3MpOBaTh MpPOOJEMy, paccMaTphBaTh
€¢ BCECTOPOHHE;

- yCTaHaBJIUBATh CYIICCTBEHHBIH  MPHU3HAK

WIK OCHOBAHHS IS CpPaBHEHHS, KiIacCH(PUKAIUU
1 0000IIIEeHNS;

(opmupyembIx
KOMIIEeTeH IMii O6mmue’ JIMCUMILIMHAPHbIE?
OK 01. Beibupars croco6bl | JIMUHOCTHBIE — pe3yabTaThl  JOJDKHBI — OoTpaxkaTh | IIP61. BiageHnme MeTogaMu JIOKa3aTENbCTB, aJIrOPHTMAMH

pemieHust 3afad; yMeHue (HOpMyIUpOBAaTh OIpPEIEIICHUs,
aKCUOMBI

U TEOpEeMBbl, IPUMEHATh WX, IPOBOAMUTH JIOKA3aTEIbHBIC
paccyXIeHHUs B XOJI€ PELICHMsI 3a/1a4;

[1P62. YmeHue omepupoBaTh MOHSATHSIMH: CTENEHb YHCIA,
jorapuM 4YMCIIa; YMEHHUE BBINOJIHATH BbIYUCIECHHE 3HAUCHUH

u  1upeoOpa3oBaHUS  BBIDOKEHHH €O  CTENEHSAMH U

norapudmamu,  MpeodOpa3oBaHUS  JPOOHO-PALMOHAIBHBIX
BBIPAKCHUM;

[1PG3. VYmeHue omnepupoBaTh MOHATUSMU: PAIMOHATBHBIE,
UppalMOHAJIbHBIE, NOKa3aTeNbHbIE, CTEIEHHBIE,
norapu@MUUecKue, TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

[1P64. VYmenue omnepupoBaTh MNOHATUAMHU:  (DyHKIHA,
HempepbiBHass — (QyHKIUS, TPOU3BOAHAS, MEpBOOOpa3Hasd,

ONpEJEICHHBI MHTErpaj; yMEHUE HAXOAWTb IIPOU3BOJIHbBIC
3JIEMEHTApHbBIX (PYHKIMH, UCIIOJIB3YS CIIPABOYHBIE MAaTEpUAIbL;
UCCIeoBaTh B MPOCTEUIIMX  choydasx (YyHKIMH  Ha
MOHOTOHHOCTb, HaXOJUTb HanOoJbIIHe
M HaWMEHbIIWE 3HaueHus GYHKIUH; CcTpouTh Tpaduku

1

o0meoOpa3oBaTenbHas TUCIUILINHA.

OOmme pe3ynbTaThl CHOPMYJIMPOBaHBl B COOTBETCTBHM C JIMYHOCTHBIMH W MeTanpeaMmeTHbIMH pesyinsTatamu PI'OC COO, B (opMHpPOBaHHUM KOTOPBIX YYacTBYET

2 JIMCUMIIIMHAPHBIE PE3YIIbTaThl CPOPMYIHPOBAHBI M IPOHYMEPOBAHEI B COOTBETCTBHH C TPEOOBAHMAMHE K IPEAMETHBIM pe3ylbTaTaM 6a3080ro yposs (IIP6) ®I'OC COO (Ilpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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- OIpeneNaTh MLeIH JAEATEIbHOCTH,
napaMeTpsl U KPUTEPUU UX JOCTHIKCHHS,
- BBIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPCYHS
B PacCMaTPUBACMBIX SIBJICHUSX;

- BHOCHTb KOPPEKTHBBI B JCATEIBHOCTD, OLICHUBATD
COOTBETCTBUE PE3yJbTATOB IEJsM, OIICHUBATH
PHCKH MTOCTICICTBUI NESITETbHOCTH

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BJIAJCTh HAaBBIKAMH Y4YeOHO-HCCIICIOBATEIBCKOM
U TIPOSKTHOW JICATEIIbHOCTH, HABBIKAMH Pa3peIIeHUs
npo0Jem;

- BBIABIATH  NPHYUHHO-CIICJICTBEHHBIC  CBS3U
U aKTyaJM3upoBaTh 3ajJady, BBIIBUTATh THUIIOTE3Y
ee pereHwus, HaXOUTh apryMeHTHI
JUISL JI0KA3aTeIbCTBA CBOUX YTBEPIKJICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS,

- QHATU3UPOBATh TMOJYYCHHBIC B XOJIE PCIICHHUSI
3aa4il  pe3yNibTaThl, KPUTHYECKA  OICHUBATH
UX JIOCTOBEPHOCTh, IPOTHO3MPOBATH H3MEHEHUE
B HOBBIX YCJIOBUSIX;

pa3pabaThiBaTh IUIAH PEIICHHS IPOOJIEMBI C YYETOM
aHanmm3a UMEIOIIUXCSI MaTepUaTbHBIX
U HEeMaTepUAIIbHBIX PECYPCOB;

- YMeTh TEPEHOCHUTh 3HAHUS B II03HABATEIHHYIO
U MPAKTHYECKYI0 00J1aCTH )KU3HEICITECIbHOCTH,

3aaaBaTb

- YMEThb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;
- BBIJBUTATh HOBEIE HlIen, npeaiaraTh

OPUTI'MHAJIbHBIC ITIOAXOAbI U PCIICHUA

MHOT'O4YJICHOB C MCIOJIb30BAaHUEM aIllapaTa MaTeMaTUYECKOTO
aHaIN3a; TPUMEHATHh MPOU3BOJHYIO TPU PEIICHUU 3aaa4
Ha JIBW)KCHME; pEllaTh MPaKTUKO-OPUEHTHUPOBAHHBIC 337a4d
Ha HauOOJIbIIME W HAWMEHBIINE 3HAYCHHS, HAa HAXOXKJICHHE
IIyTH, CKOPOCTU U YCKOPEHUS,

[IPGS5. VYmMeHme omepupoBaTh TOHATHUSMU: pPalUOHATbHAS
dbyHKIus, MokazaTtenbHas (YHKUUS, CTENeHHas (yHKIus,
norapudmudeckass QyHKIHsI, TPUTOHOMETPUICCKHIE (PYHKITHH,
oOparHble (YHKIUU; YMEHHUE CTPOUTH TpadUKH H3yYEHHBIX
(GyHKIUH, UCIIOIB30BaTh TPpadUKH MMPU U3YUICHUHU MTPOILIECCOB U
3aBUCHUMOCTEH, MpHU pEIIeHWH 3a7ad U3 APYrux Y4eOHbIX
MpeAMETOB M 3a/lad M3 pPEalbHOM JKU3HU; BBIPAXKATH
dbopMynaMy 3aBUCUMOCTH MEXIY BETMYUHAMU;

[TPG6. YMeHue pemiath TEKCTOBBIC 33aJla4d Pa3HBIX THIOB (B
TOM YHMCJI€ Ha MIPOLIEHTHI, IO U YacTH, Ha JIBI)KEHUE, padboTy,
CTOMMOCTh TOBApOB W YCIIYT, HAJOTH, 3aadyd u3 001acTu
yIpaBiIeHUS  JMYHBIMU U CEMEWHbIMH  (UHAHCAMH);
COCTABJISITh BBIPAKEHUsI, YpaBHEHHWS, HEPABEHCTBA M HX
CUCTEMBbI [0 YCJOBHUIO 3a/layd, HCCIENOBaTh IMOJYyYEHHOE
peIIeHre U OLIEHUBATh MPaBIOTIOJOOHOCTD PE3yJIbTATOB;
[IP6G7. VYmeHue omepupoBaTb  MOHATHSIMH:  CpelHEe
apudmernueckoe, MeaWaHa, HaWOONbIIEE W HAWMMCHBIIEE
3HAUEHMs, pa3Max, JUCIEPCHUs, CTAHJAPTHOE OTKJIOHEHHE
YUCJIOBOIO Habopa; YMEHHME U3BJICKATh, UHTEPIPETUPOBATH
uH(pOopMalIKIO, TIPEJCTABICHHYIO B TaOIUIaX, HA JUarpaMmmax,
rpadukax, OTpa)kalollyl0 CBOMCTBA pPEAIbHBIX MPOILIECCOB U
SIBIIGHUH; MPEACTaBIATh UH(DOPMALIUIO C MOMOIIBIO TaONUIl U
TUarpaMM; HCCIIEIOBaTh CTaTUCTUYECKHE JaHHBbIE, B TOM
qyucIe

C TMPUMEHEHHEM TpPaPUUYECKUX METOIAOB U DJIEKTPOHHBIX
CPEICTB;

ITPGS. YMmeHue omepupoBaTh MOHSTHUSIMH: CIYYAWHBIH OIBIT
U cilydailHoe cOOBITHE, BEpOSTHOCTH CIYy4YailHOTO COOBITHS;
YMEHHUE  BBIYUCIISITh  BEPOSITHOCTh € MCIOJB30BAHHEM
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rpadM4ecKuXx MeETOJIOB; HMPUMEHSTh (HOPMYJIBI CIIOKEHUS WU
YMHOXKEHUSI BEpOATHOCTEH, KOMOMHATOpHblE (AKThl U
dopMysbl NpU pELIeHUM 334ay; OLCHUBAaTh BEPOATHOCTHU
peasbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4allHIMU BEJIMYUMHAMU; YMEHHE MPUBOAUTH MPHUMEPHI
NPOSIBJICHUSI  3aKOHAa OONBIIMX YHCET B  MPUPOIHBIX
1 OOILECTBEHHBIX SIBJICHUSX;

[1P6Y9. Ymenume omnepupoBaTh MOHATUSAMHU: TOYKA, MpPsIMasd,

IIJIOCKOCTD, IMpOCTPAaHCTBO, ,I[ByrpaHHLIfI yroi,
CKpCHIMBAIOIIHECA IpsMBbIC, napauiCIibHOCTb u
NEpHCHAUKYIISIPHOCTD IMPAMBIX

U IJIOCKOCTEM, YroJl MEXAY INPSMBIMH, YroJI MEXKIY HpPSIMOU
U IUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSIMH, PacCTOSHHE OT
TOYKH O TIIJIOCKOCTH, PACCTOSHUE MEXIY TMPSIMBIMH,
paccTosiHUE MEXIY IUIOCKOCTAMH; YMEHHE UCIOIb30BaTh MPU
peleHnn 3a7ad u3y4eHHbIe (DaKThl U TEOPEMBbI TUIAHUMETPHH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOILEro MUpa;

[1P610. Ymenue omepupoBaTh MOHATUSMHU: MHOTOTPAHHUK,
CeyeHHe MHOIOIpaHHMKa, KyO, mapajulesenuresn, Ipu3Ma,
nupampa, (Urypa W TIOBEPXHOCTh BpAICHHS, IHIHHID,
KOHYC, 11ap, cdepa, ceueHus: GUrypbl BpalleHUs, MJIOCKOCTb,
Kacaomascs  chepbl, LOWIMHApPA, KOHyca,  IJIOIAdb
MOBEPXHOCTU IHUPAMHUJbI, MPU3MBI, KOHYCa, LMIMHJIPA,

wiomanak  cepbl, o0beM  Kyba,  MPSAMOYTOJBHOTO
napajuiesienurnea, TUpaMuzbl, MPU3MbL, IHJIHHIpPA, KOHYycCa,
mapa; yMEHUE n300pakaTh MHOTOTPaHHUKH

U MOBEPXHOCTU BPAILEHUS, UX CEYEHUS OT PYKH, C IOMOUIBIO
YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacno3HaBaTh ~ CUMMETPUIO B IIPOCTPAHCTBE; yMEHHUE
pacro3HaBaTh IPABUIBHBIE MHOIOTPDAHHUKH;

[IP611 VYmenume omepupoBaTh TOHATHUSMHU: JIBHOKCHHE
B IPOCTPAaHCTBE, MOM00HBIE (UTYpPHl B TPOCTPAHCTBE;
WCIIOJBb30BaTh OTHOUIEHWE IUIOMIAIEd MOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (UTYp TPU PEHICHUH 33134,




[1P612. VYMmeHHe BBIYUCIATH TEOMETPHUYECKHE BEITMYMHBI
(nmuHa, yroi, oAb, OOBEM, IUIOMIAb MOBEPXHOCTH),
UCMOJIb3Ys U3yYEHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YmMeHue omepupoBaTh HOHATHSAMH: HPSIMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPIUHATBI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaSIPHOE MPOU3BEACHUE, YIOJ MEXKIY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOU3BEACHNE BEKTOPA HAa YUCIIO; HAXOIUTh
C IOMOUIbI0 H3Y4YEHHBIX (OPMYJ KOOPJIMHATHl CEPEIAUHbI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKAMU;

[1P614. Ymenue BbIOMpaTh MOAXOISAMIMNA HM3YYEHHBIA METOJ
JUI pellieHus 3aJjauu, paclo3HaBaTh MareMaTHyeckue (haKThl
U MareMaTH4YeCKHEe MOJENHM B IMPHUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSAX, B MCKYCCTBE; YMEHHME IPUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX  OTKPBITMM  POCCHUMCKOW W MHPOBOWU
MaTEMaTHYECKON HaAyKH

OK 02. Hcnonp3oBath
COBpEMEHHBIE CpeacTBa
MOVCKa, aHaIM3a u
MHTEepIpeTaluy nH(popMauu,
151 MH(pOpMaIMOHHbIE
TEXHOJIOTHH JJI BBIOJHEHUS
Baja4 npodecCuOHAIbHON

NEATCIIbHOCTH

JIM9HOCTHBIC pE3YNIBTATHI  JOJIKHBI
YaCTH: [ICHHOCTH HAyYHOTO TTO3HAHUSI:
-chopmupoBaHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIECTO COBPEMECHHOMY YPOBHIO
pa3BUTHUS HAyKH U OOINECTBEHHOW MPAKTHKH,
OCHOBAHHOTO

Ha JTMAJIOTe KYJIBTYp, CIOCOOCTBYIONIETO OCO3HAHUIO
CBOET0 MECTa B IMOJIUKYJIETYPHOM MHPE;
MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
Ognanenue YHHUBEPCAITbHBIMU y4eOHBIMU
MMO3HABATEIILHBIMU JICHCTBUSAMMU:

B) pabora ¢ uHpopMaIuei:

- BIIAQJCTh HABBIKAMHU TMOJIyd4eHUs WH(MOpMAIUU U3
UCTOYHHUKOB  Pa3HBIX THUIIOB, CaMOCTOSITEIHHO
OCYILECTBIATh TMOWCK, aHAJN3, CHCTEMATHU3AlHI0 U
UHTEPIpETANI0 HHPOPMAIIUU PA3JIMYHBIX BHJIOB U
(dhopM TIpeICTaBICHHUS,

- CcO31aBaTh TEKCTHl B pa3iuyHbIX (opmartax c
Y49eTOM Ha3Ha4YeHWsl WHGOpMAIMU U IIEJICBOU

OTpaxkaTb B

[1P61. Bragenue MeTomaMu JI0OKa3aTENbCTB, aJTOPUTMAMU
pelieHus 3ajad; yMeHue (QOpMYIUpPOBATH OIpeAeIeHHUs,
aKCHOMBI

U TeopeMbl, NPUMEHATh WX, MPOBOJUTH JOKa3aTeIbHbIC
paccyXeHUs B X0/ pELIeHMs 3a/1a4;

[1PG2. VYmeHue omnepupoBaTh MOHATHUSMHU: CTENEHb YHUCIA,
jJorapu@m yucia; yMEHUE BBIIOJHATh BBIYUCICHUE 3HAUEHUN
U 1peoOpa3oBaHMsl  BBIPQKEHHM CO  CTENEHSIMU U
norapudmamu,  TpeodOpa3zoBaHUs  JAPOOHO-PAIMOHATIBHBIX
BBIPKECHU;

[1P63. YMeHue omepupoBaTh NOHATHUSMHU: PAIMOHAILHBIC,

UppalUOHATIbHEIE, HIOKa3aTebHbIE, CTEIICHHBIE,
norapu(MHUUECKUE, TPUTOHOMETPUYECKHE ypaBHEHHS U
HEpPaBEHCTBA, MX CUCTEMBI;

[1P64. VYmeHuwe omepupoBaTh MOHATHSIMH:  (YHKIIHSA,
HempepbiBHAas ~ (QYHKIUsS, TPOW3BOJHAs, IepBOOOpa3Hasd,

ONPEIECICHHBIM HMHTErpaj; yMEHUE HAXOAWTh IIPOU3BOJIHBIC
3JIEMEHTApHbIX (QYHKIIMHA, UCIIOJIB3YS CIIPAaBOYHBIC MATEPUAIIbI;
UCCIEN0oBaTh B MPOCTEHIIMX  ciayyasX (YHKUUMM  Ha
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ayNTOpUHU, BHIOWpas  ONTHMAIbHYIO  (QopMy
IIpEACTABICHUSA
U BU3yallu3aluy;
- OLICHMBAThb  JOCTOBEPHOCTb,  JIETMTUMHOCTH

I/IH(I)OpMaI_II/II/I, €€ COOTBCTCTBHUC
MOPaJIbHO-3THUYCCKUM HOPMaM;
- HCIIOJIb30BAaThb CpPCACTBA HH(bOpMaL[HOHHBIX n

IIpaBOBbBIM H

KOMMYHI/IKaLII/IOHHBIX TeXHOJ’IOFI/II\/JI B peIHeHI/II/I
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX u
OpraHu3allMOHHBIX  33a7a4  C COOJIIO IEHHEM
TpebOBaHUI SPrOHOMHUKH, TEXHHKH OE€30MaCHOCTH,
THTHEHBI,  PEeCcypcocOepekeHusi, MPaBOBBIX U
THYECKMX  HOPM,  HOPM  HMH(OPMAI[HOHHON
0e30IMacHOCTH

MOHOTOHHOCTB, HaXOJIUTh HauOOJIbIINE
W HAWMCHBIIWE 3HAYeHUs QYHKIUH; CTPOUTh TpaduKu
MHOT'OUYIEHOB C MCIOJIb30BaHUEM alllapaTa MaTeMaTUYECKOIO
aHaIN3a; MPUMEHATHh MPOU3BOJHYIO TPU PEIICHUU 3a/]a4
Ha JIBW)KCHME; pEllaTh MPaKTUKO-OPUEHTHUPOBAHHBIC 337a4d
Ha HauOOJIbIIME W HAWMEHBIINE 3HAYCHHS, HAa HAXOXKJICHHE
IIyTH, CKOPOCTU U YCKOPEHUS,

[IPGS5. VYmeHme omepupoBaTh TOHATHUSMU: pPalUOHATBHAS
byHKIus, MokazaTtenbHas (YHKUUS, CTENeHHas (yHKIus,
norapudmudeckass GyHKIHsI, TPUTOHOMETPUICCKIE (PYHKITHH,
oOparHble (YHKIMU; YMEHHUE CTPOUTH TpadUKH H3yYEHHBIX
(GyHKIUH, UCIIOIB30BaTh TpadUKH IMPU U3YUICHUHU MTPOILIECCOB U
3aBUCHUMOCTEH, MpH pEIIeHWH 3a7ad U3 APYrux Y4eOHbIX
NpeAMETOB M 3aJad M3 pPEalbHOM JKU3HU; BBIPAXKAThH
(dbopMynaMu 3aBUCUMOCTH MEXIY BETMYUHAMU;

[TPG6. YMeHuMe pemiath TEKCTOBBIC 33aJla4d Pa3HBIX THIIOB (B
TOM YHUCJI€ Ha MIPOLIEHTHI, 0 U YacTH, Ha IBIKEHUE, padoTy,
CTOMMOCTh TOBApOB W YCIIYT, HAJOTH, 3afadyd u3 001acTu
yIpaBiIeHUS  JMYHBIMM U  CEMEWHbIMH  (UHAHCAMH);
COCTABJISITh BBIPAKEHUSI, YpaBHEHHWSA, HEPABEHCTBA M WX
CUCTEMBI [0 YCJIOBHUIO 3a/layd, HCCIENOBaTh IMOJYyYEHHOE
peIIeHrE U OLIEHUBATh MPABIOTIOJOOHOCTD PE3yJIbTATOB;
[IP6G7. VYmeHue omepupoBaTb  MOHATHSIMH:  CpelHEe
apudmernyueckoe, MeaWaHa, HaWOOJbIIEE W HAWMMCHBIIEE
3HAUYEHMs, pa3Max, IUCIEPCHUs, CTAHJAPTHOE OTKJIOHEHHE
YUCJIOBOIO0 Habopa; yMEHHME U3BJICKaTh, HUHTEPIPETUPOBATH
nH(pOopMalIKIO, PEJCTABICHHYIO B TaOIUIaX, HA qUarpammax,
rpadukax, OTPa)kalollyl0 CBOMCTBA PEAIbHBIX MPOILIECCOB U
SIBIIGHUH; MPEACTaBIATh UH(DOPMALIUIO C MTOMOIIBIO TaOIUIl U
TUarpaMM; HCCIEIOBaTh CTaTUCTUYECKHE JaHHBbIE, B TOM
qyucIe

C TMPUMEHEHHEM TpPaPUUYECKUX METOIAOB U DJIEKTPOHHBIX
CPEICTB;

ITPG8. YMeHune omepupoBaTh NOHSTHUSIMH: CIYYAWHBIA OMBIT
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U CcilydaifHOe COOBITHE, BEPOATHOCTH CIIy4alfHOTO COOBITHS;
YMEHHE  BBIYMCIATH  BEPOSATHOCTb C  MCIOJIb30BAaHUEM
rpadM4ecKuX MeETOJIOB; HPUMEHSTh (HOPMYJIbl CIIOKEHUS U
YMHOXKEHUSI BEpOATHOCTEH, KOMOMHATOpHblE (AKThl U
GopMysbl NpU pELIeHUM 337ay; OLCHUBAaTh BEPOSATHOCTHU
peasbHbIX COOBITHIA; 3HAKOMCTBO
CO CIIy4allHbIMU BEJIMYUMHAMU; YMEHHE MPUBOAMUTH MPHUMEpPHI
NPOSIBJICHUSI  3aKOHAa OONBIIMX YHCET B  MPUPOAHBIX
1 OOILECTBEHHBIX SIBICHUSX;

[1P6Y9. Ymenume omnepupoBaTh MOHATUSAMHU: TOYKA, MpsIMasd,

IIJIOCKOCTD, IMpOCTPaHCTBO, ,I[ByrpaHHLIfI yroi,
CKpCHIMBAIOIHECA IpsAMbIC, napauiCIbHOCTb u
NEpHNCHAUKYIISIPHOCTD IMPAMBIX

U IJIOCKOCTEM, YroJl MEXAY INPSMBIMH, YroJI MEXKIY MHpPSIMOU
U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSIMM, PacCTOSIHHE OT
TOYKHU

10 IUIOCKOCTH, PAacCTOSHUE MEXAY IPSIMBIMH, PacCTOSHHE
MEXIYy IUIOCKOCTSMH; YMEHHE HCIOJIb30BaThb IPU PELICHUU
3aja4 U3ydyeHHblEe (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHE
OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOMIETO MHUPA;

I1P610. VYmenue omnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK,
CeueHHEe MHOTOTpaHHHMKa, KyO, mapajulesienumesn, Mpu3Ma,
nupampsa, (uUrypa M IOBEPXHOCTh BpallCHWs, LMIMHID,
KOHYC, IIap, cdepa, ceueHus: GUTypbl BpaLIeHUS, IJIOCKOCTD,
Kacaromascs  ceppl, HWIMHIpA, KOHyca,  IUIOLIAJb
MIOBEPXHOCTU MHUPaMHJbl, T[PU3MBI, KOHyCa, LWIMHIPA,

ILJIOIIA b chepsnl, o0beM  KyOa, PSIMOYTOJIBHOTO
napajuieNienuIe a, MUPaMUIbl, MPU3MBI, IIIMHApPA, KOHYCa,
rapa; yYMEHHUE n300paxkaTh MHOTOT'PaHHUKH

U MOBEPXHOCTU BpAILEHUs, UX CEYEHUS OT PYKH, C ITOMOLIbIO
YEepPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPE/ICTB; YMEHHE
pacrno3HaBaTb ~CHUMMETPHUIO B  IIPOCTPAHCTBE;  yYMEHHE
pacro3HaBaTh [PaBUIIbHbIE MHOTOTPAHHUKH;

[1P611 VYmeHue omepupoBaTh TOHSNTHSIMH:  JIBHXKCHHE
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B TIPOCTPAHCTBE, NOMOOHBIE (GUTYPHI B TPOCTPAHCTBE;
WCMOJIb30BaTh OTHOWIEHHE IUIONIAZEH IOBEPXHOCTEH U
00BEMOB MOAOOHBIX (PUTYp MPH PEIICHUHU 33]1aY;

[1P612. VYMmeHHe BBIYUCIATH TEOMETPHUYECKHE BEITHMYMHBI
(nmuHa, yroia, miuomanb, OO0bEM, IUIOHIAJb IOBEPXHOCTH),
WCIIONB3Ys U3YYEHHBIE (POPMYJIBI U METO/IBI;

[1PG13. YmMeHue omnepupoBaTh MOHATUSAMHU: MPIMOYTOJIbHAsS
CUCTEMa KOOPJMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAHUHATHI
BEKTOpPAa, CKaJSIPHOE MPOU3BEACHHE, YIOJ MEXKIY BEKTOPaMU,
CyMMa BEKTOPOB, ITPOU3BEJICHNE BEKTOPA HA YUCIIO; HAXOIUTh
C TOMOUIbI0 H3YYEHHBIX (OPMYN KOOPAMWHATHI CEPEAMHBI
OTpEe3Ka, PACCTOSHUE MEXK]TY ABYMs TOUKAMHU;

[1PG14. YmMenue BbIOMpATh MOIXOISIIMIA WU3YYEHHBIH METOJ
JUTSL PEIICHUS 3a/1a4yv, PAcllO3HABATh MAaTeMaTH4YeCKue (PaKkThI
U MaTeMaTHYCCKHE MOJICIH B MPHUPOIAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HMCKYCCTBE, YMEHHE NPHUBOAUTH MPUMEPHI
MaTeMaTHYeCKUX  OTKPBITHH  POCCHUHCKOW W MHPOBOM
MAaTE€MaTHYECKOU HAYKH

OK 03. [InanupoBath
u peann30BBIBAThH
coOCTBEHHOE
npodeccuoHanbHOE

U JIMYHOCTHOE DPAa3BUTHE,
peANPUHIMATEIbCKYIO
JeSITeIbHOCTD

B npodeccuoHanbHOu chepe,
UCIIOJIb30BaTh 3HaHUS
10 MPaBOBOM M (PMHAHCOBOK
IPaMOTHOCTH B PAa3JIMYHbIX
KU3HEHHBIX CHUTYaILUsIX

JInuHOCTHBIE  pe3ynbTaThl  JOJDKHBI  OTpaXkaThb
B HaCTU: JyXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:

- c(opMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMS,
TUYECKOTO NTOBEACHUS;

- CIIOCOOHOCTb OLIEHMBATh CUTYAIlUIO0 U NPUHUMATh
OCO3HAHHBIC PELICHUS, OPUEHTHUPYSICH HA MOPAJILHO-
HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

- OCO3HaHME JIMYHOIO BKJIaJa B IIOCTPOEHUE
yYCTOMUUBOTrO OyAyIIEro;

- OTBCTCTBCHHOC OTHOIICHHWEC K CBOUM pPOAUTCIIAM
U (MIM) JPYTUM YJICHaM CEeMbH, CO3JaHUIO0 CEMbH Ha
OCHOBE  OCO3HAaHHOIO  MNPHHATHS  LIEHHOCTEH
CEMEIHON JKU3HU B COOTBETCTBUM C TPaJULUSAMHU
HapoaoB Poccuu;

MertanpeaMeTHbIE PE3yIbTAThI OJKHBI OTPaXaTh:
OBnajseHue  YHUBEPCAJIbHBIMH  PETYJSTHBHBIMHU

[IP61. Bnagenue MeromamMu JOKa3aTelbCTB, aJTOPUTMAMH
pemieHust 3agad; yMeHHe (HOpMyIUpPOBATH OIMPECICHUS,
AKCHOMBI

U TEOpEMbl, NPUMEHATh HX, IPOBOJIUTH JOKa3aTEIbHbIC
paccyXJIeHHsI B XOJI€ peLIEHUs 3a/1a4;

[1P64. VYmeHuwe omepupoBaTh MOHATHSIMH:  (YHKIIHSA,
HempepeiBHasi  (YHKIMS, TMPOW3BOJAHAsA, MEpBOOOpa3Has,
ONPEACIICHHBI HMHTErPall; YMEHUE HAXOAWTh IPOU3BOIHBIE
AJIEMEHTAPHBIX (PYHKIIHI, UCIIONB3YS CIIPABOYHBIE MaTepUabl;
HCCIENAOBaTh B MPOCTEHIIMX  clydasx  (QyHKIUHM  Ha
MOHOTOHHOCTb, HaXOJUTh HanOOIbIIINE
M HAWMCHBIIWE 3HAYCHUs (QYHKIUH; CTPOUTh TpaduKu
MHOTOYWICHOB C HUCMOJIb30BAHUEM arlnapara MaTeMaTH4eCcKoro
aHanu3a; MPUMEHATH MPOU3BOJHYIO NIPU PEIICHUU 3a7ad
Ha JBWKEHHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIC 3aJayu
Ha HamOOJIBIIME M HAWMEHBIINE 3HAUCHHS, HAa HAXO0XKICHHC
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JICUCTBUSMMU:

a) CaMOOPTaHMU3AIUSA:

- CaMOCTOSITETILHO OCYIIECTBIISTh MO3HABATEIHHYIO
NEeSATCIIbHOCTh,  BBISIBJIATH ~ MPOOJIEMBI,  CTaBUTh
u dbopmynupoBath COOCTBEHHBIE 3a/1a4u
B 00pa30oBaTECIIbHON JEATETLHOCTH W IKHU3HECHHBIX
CUTYallUsX; CAMOCTOSITENILHO COCTABJSATH ILIaH
pemieHuss MpoOJieMbl € YYETOM  HMEIOIIMXCA
pecypcoB, COOCTBEHHBIX BO3MO>KHOCTEM
W TPEANOYTeHHH;  JaBaTh  OLICHKY  HOBBIM
CUTYaIUsIM;

0) CaMOKOHTPOJIb!

UCIIONIb30BaTh NpUEMbl pedIeKCUu A OICHKHU
CUTYaIlH, BEIOOPA BEPHOTO PEIICHUS;

- yMeTb OILIGHMBaThb PHUCKU U CBOEBPEMEHHO
MPUHUMATh PEIICHHS 0 UX CHUKEHUIO;

B) OMOLIMOHAIILHBIN HHTEJUIEKT, MPEANoiarariuui
c(hOpMUPOBAHHOCTbD:

BHYTpPEHHEH MOTHUBAIIMH, BKJIIOYAIOIIEH CTPEMIICHUE
K JOCTIDKCHHIO T U YCHEXY, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHE [I€HCTBOBAaThb, HUCXOMS
13 CBOUX BO3MOKHOCTEH;

- SMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTH MOHUMATh
HSMOIIMOHAJIBHOE COCTOSIHUE JPYTHX, YYUTHIBATh
€ro  Ipu  OCYUISCTBICHHHM  KOMMYHHKAIUH,
CIOCOOHOCTH K COUYBCTBHUIO U CONIEPEIKUBAHUIO;

- COLIMATIbHBIX HABBIKOB, BKJTFOYAIOIIIUX
CIIOCOOHOCTH BBICTPAMBaTh OTHOIICHHS C JPYTUMHU
JIOObMH, 3a00TUTBCSA, TPOSBIATH HHTEpPEC U
paspemniath KOHMIUKTHI

IyTH, CKOPOCTH U YCKOPEHUS;
[IPGS5. VYmeHme omepupoBaTh TOHATHUSMU: pPalUOHATbHAS
dbyHKIus, MokazaTtenbHas (YHKUUS, CTENeHHas (yHKIus,
norapudmudeckas GyHKIHsI, TPUTOHOMETPUICCKIE (PYHKITUH,
oOparHble (YHKIUU; YMEHHUE CTPOUTH TpadUKH H3yYEHHBIX
(GYHKIUH, UCIIOIB30BaTh TpadUKH IMPU U3YUICHUHU MTPOILIECCOB U
3aBUCHUMOCTEH, MpU pEIIeHWH 3a7ad U3 APYrux Y4eOHBIX
NpeIMETOB M 3aJad W3 pPEATbHOM JKM3HH; BBIpAXKaTh
(dbopMylaMy 3aBUCUMOCTH MEXIY BETMYUHAMU;

[TPG6. YMeHue pemiath TEKCTOBBIC 33aJla4d Pa3HBIX THIOB (B
TOM YHUCJI€ Ha MIPOLIEHTHI, 0 U YacTH, Ha IBIKEHUE, padoTy,
CTOMMOCTh TOBApOB W YCIIYT, HAJOTH, 3afadyd u3 o001acTu
yIpaBlIeHUS  JMYHBIMM U  CEMEUWHbIMH  (UHAHCAMH);
COCTAaBJIATh BBIPAXKEHHS, YPAaBHEHHMS, HEPABEHCTBA M UX
CUCTEMBbI [0 YCJOBHUIO 3a/layd, HCCIENOBaTh MOJYyYEHHOE
peIIeHre U OLIEHUBATh MPABIOTIOJOOHOCTD PE3yIbTATOB;
[IP67. VYmeHue omepupoBaTh MOHATHSIMH:  CpelIHEe
apudmernueckoe, MeaWaHa, HaWOOJbIIEE W HAWMMCHBIIEE
3HAUEHMs, pa3Max, JUCIEPCHUs, CTAHJAPTHOE OTKJIOHEHHE
YUCJIOBOIO Habopa; YMEHHME U3BJICKaTh, HUHTEPIPETUPOBATH
uH(pOopMalIKIO, PECTABICHHYIO B TaOIUIaX, Ha qUarpaMmmax,
rpadukax, OTPa)kalollyl0 CBOMCTBA PEAIbHBIX MPOILIECCOB U
SIBIIGHUH; MPEACTaBIATh UH(POPMALIUIO C MOMOIIBIO TaOIHIl U
JarpaMM; HCCJIEA0BaTh CTATUCTUYECKUE JaHHbIE, B TOM
quclie ¢ MPUMEHEHHEeM TpadudecKuX METOJ0B U 3JIEKTPOHHBIX
CPEICTB;

[1PGS. YMmeHue onepupoBaTh MOHITHIMU: CIyYailHBINA OMBIT U
Cly4yailHO€ COOBITHE, BEPOSTHOCTh CIy4YallHOTO COOBITHS;
YMEHUE  BBIYUCIATH  BEPOATHOCTh €  HCIOJIb30BAHUEM
rpadUUeCKUX METOJOB; MPHUMEHITh (DOPMYIBI CIIOKCHHS U
YMHOXEHHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
GopMyIIbI TIPU  pENICHWH 33J]1a4;, OICHHBATh BEPOSITHOCTH
peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CJIYYallHBIMH BEJIWYMHAMHU; YMEHHE MPHUBOAUTH MPUMEPHI
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MPOSIBIICHUST  3aKOHA  OOJNBIIMX  YUCEIT B
H OOIECTBEHHBIX SIBICHUIX;

[1PG14. YmMenue BbIOMpATh MOIXOISIIMIA WU3YYEHHBIH METOJ
JUTSL PEIICHUS 3a/1adv, PAcIlO3HABATh MAaTeMaTH4YeCKue (PaKkThI

U MAaTCMAaTHYCCKHEC MOJICIM B IIPUPOAHBLIX H O6H.[€CTBCHHI>IX

IIPUPOIHBIX

SBJICHUSX, B MCKYCCTBE, YMEHHME NPUBOJHUTH IPUMEPHI
MaTEMaTUYECKUX  OTKPBITUH  POCCUMCKOM W MHPOBOU
MAaTE€MaTHYECKOW HAYKH

OK 04. O¢ddextuBHO | JINUHOCTHBIE  pe3ynabTaThl  JOJDKHBI  oTpaxarb | IIP67. VYmeHue  omepupoBaTh  MOHATHSMH:  Cpe/iHEe

B3aUMOJICVCTBOBATh B YaCTH: IEHHOCTH HAYYHOTO IO3HAHMS: OCO3HAHHWE | apu(METHYECKoe, MeIWaHa, HauOoJblIee M HauMEHbIIee

n pa6OTaTB B KOJIJICKTHUBEC
N KOMaHIC

[IEHHOCTH HAy4YHOH JEeSATeNbHOCTH, TOTOBHOCTH
OCYIICCTBIISATh TPOSKTHYID M HCCIIEIOBATEIBCKYIO
JEeSTENIbHOCTh UHIUBUYaJIbHO U B TPYIIINE
MertanpeaMeTHbIE pe3yIIbTaThl TOJDKHBI OTPaXaTh:
OBnazneHre yHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JICHCTBHUSMU:

0) cOBMECTHAs ICSITCIIbHOCTD:

- TIOHMMAaTh H® WCIOJB30BaTh IPEUMYIICCTBA
KOMaHJAHOW ¥ UHIUBUIYaJIbHOU paboThI;

- TPUHUMATH IIEJTU COBMECTHOW JIEATEIHHOCTH,
OpraHU30BBIBATh M KOOPJIWHHUPOBATH ACHCTBHUS IO
€€ JIOCTIDKCHHIO: COCTaB/IATh IIIaH OCHCTBHH,
pacrpenensiT polid ¢ y4eTOM MHEHHH y4aCTHHKOB
00CYyXJIaTh Pe3yJIbTaThl COBMECTHOM PabOTHI;
OBnaneHrve  yYHUBEPCAIBHBIMH  PETYJISATUBHBIMHU
JICHCTBHUSMU:

T) IPUHATHE ce0s ¥ IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U APTYMEHTBI JIPYTHX JFOJEH
[IPU aHAJIU3E PE3YJIbTATOB ACSITEIbHOCTH;

- TPU3HABATH CBOE IMPABO M IMPABO JAPYTUX IOJCH
Ha OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTH MMOHMUMATh MHP C TTO3UIUU
JIPYroro 4enoBeKa

3HAUEHMs, pa3Max, JUCIEPCHUs, CTAHJAPTHOE OTKJIOHEHHE
YUCJIOBOIO0 Habopa; YMEHHME U3BJICKaTh, HUHTEPIPETUPOBATH
uH(pOpMalIKIO, TIPEJCTABICHHYIO B TaOIUIaX, HA qUarpammax,
rpadukax, OTpa)kalollyl0 CBOMCTBA pPEAIbHBIX MPOILIECCOB U
SIBIIGHUH; MPEACTaBIATh UH(DOPMALIUIO C MOMOIIBIO TaONUIl U
JarpaMM; HCCJIEA0BaTh CTATUCTUYECKUE JaHHbIE, B TOM
quclie ¢ MPUMEHEHHEeM TpadudecKuX METOJ0B U 3JIEKTPOHHBIX
CPEACTB;

[1PGS. YMmeHue onepupoBaTh MOHITHIMU: CIyYailHBIA OMBIT U
ClydyailHO€ COOBITHE, BEPOSTHOCTh CIy4YallHOTO COOBITHS;
YMEHUE  BBIYUCIATH  BEPOATHOCTh €  HCIOJIb30BAHUEM
rpad@UUYeCcCKUX METOJIOB; MPHUMEHITh (DOPMYIBI CIOXKCHHS U
YMHOXEHHUS  BEPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMyIIbI TIpU pENICHWH 33Jla4;, OICHHBATh BEPOSITHOCTU
peaibHbIX  COOBITHIf;  3HAKOMCTBO  CO  CIy4YaWHBIMH
BEJIMYMHAMHU, YMEHHE TPUBOAUTH IPUMEPHI TMPOSBICHUS
3aKOHa 00JBIINX qyuceln B MIPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1PG14. YmMenue BbIOMpATh MOIXOISIIMA WU3YYEHHBIH METOJ
JUTSL PEIICHUS 3a/1ad¥, PAcIlO3HABATh MAaTeMaTH4YeCKue (PaKkThI
U MaTeMaTU4eCKHe MOJIENH B MPHUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHE NPHUBOAUTH MPUMEPHI
MaTeMaTUYECKUX  OTKPBITHIL  POCCHUHCKOW W MHPOBOMU
MAaTE€MaTHYECKOW HAYKH
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OK 05. OcymecTBisTh
YCTHYIO W NHCHbMEHHYIO
KOMMYHUKAIUIO

Ha TOCYJAapPCTBEHHOM SI3BIKE
Poccuiickoin ®enepannu
C y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOT'O
KOHTEKCTa

JIN9HOCTHBIE  PE3yJbTAaThl  JIOJDKHBI
B YaCTHU: ICTCTHYECKOTO BOCITUTAHUS:

- DCTETUYECKOE OTHOIIECHHWE K MHpPY, BKIIOYas
ACTETHKY OBITa, HAYYHOTO W  TEXHHUYECKOTO
TBOpYECTBa, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHHMATH Pa3jIMYHbIE BHJIbI
UCKYCCTBa, TPAIUIIM W TBOPYECTBO CBOETO U
OPYTMX  HapoJOB, OLIyI[aTh  AMOILMOHAIBHOE
BO3JIEMCTBUE UCKYCCTBA;

MertanpeamMeTHbIe pe3ybTaThl TOJKHBI OTPaXaTh:

OBnajseHre YHUBEPCAITBHBIMU KOMMYHUKATHBHBIMU
NEeNCTBUSIMMU:

a) oOmeHue: - OCYHIECTBISATh KOMMYHHUKAIIUU
BO BceX cdepax KU3HU;

- pacro3HaBaTh HeBepOalIbHBIC CPEACTBA OOIICHMUS,
MOHMMATh  3HAYEHUE  COLHUANbHBIX  3HAKOB,
pacro3HaBaTh MIPEIMTOCHUTKH KOH()ITMKTHBIX
CUTYallui ¥ CMSr4aTh KOH(IUKTHI;

- Pa3BEpHYTO W JIOTHYHO H3Jaratb CBOIO TOYKY
3pEHUs C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB

OTpaXkaThb

[1P61. Bragenue MeTomaMu JI0Ka3aTENbCTB, aJTOPUTMAMU
pelieHus 3ajad; yMEHue (QOpMYJIMpOBaTH OIpPEAEICHMUS,
AKCUOMBI M TEOpPEMbl, IPUMEHATh HX, MPOBOJIUTH
JIOKa3aTeNIbHbIC PACCYKICHUS B XO/I€ PEIICHMS 3a/1a4;

[1PGS. YMmeHue onepupoBaTh MOHITHIMU: CIy4YailHBIA OMBIT U
CllydyailHO€ COOBITHE, BEPOSTHOCTH CIy4YalHOTO COOBITHS;
YMEHUE  BBIYUCIATH BEPOATHOCTh €  HCIOJIb30BAHUEM
rpa@UUeCcKUX METOJOB; MPUMEHITh (DOPMYIBI CIIOKCHHS U
YMHOXEHHUS  BEpOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
dopMyIIbI TIpU pENICHWH 33J]la4;, OICHHBATh BEPOSITHOCTU
peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIyYallHbIMU BEJIMYMHAMH; YMEHUE NPUBOIUTH IPUMEPHI
MpOSBICHUS 3aKOHA OONBIIMX YUCENI B  MPHUPOAHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1PGY9. VYmenue omepupoBaTh MNOHATUAMU: TOYKA, MpsMas,

IIJIOCKOCTD, MIPOCTPAHCTBO, JIBYTpaHHbIN yrod,
CKpELIMBAIOIINECS psiIMBbIE, napajuieIbHOCTh u
MEePIEHIUKYIISIPHOCTD MPSIMBIX

U IJIOCKOCTEH, Yrojl MEXIy HPSMBIMH, YTOJI MEXIy MpSIMOu
U TUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSIMH, PacCTOSHHE OT
TOYKHU

70 TUIOCKOCTH, PACCTOSHUE MEXAY MpPSIMBIMH, PAacCTOSHHE
MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh NpPU pEIICHUU
3aa4 U3ydeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHUH;, YMECHHE
OLICHMBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

I1P610. VYmeHue omepupoBaTh MOHATHAMHU: MHOTOTPAHHUK,
CeYeHHE MHOTOTPAaHHHKA, KyO, NapajulesienuIes, IMpH3Ma,
nupamuaa, (Gurypa M TOBEPXHOCTh BpAIICHHsS, LWJIMHID,
KOHYC, map, cdepa, ceueHus GUTypbl BpalleHHs, IUIOCKOCTb,
Kacaromascs — cepsl, OWIMHIpPA, KOHyca,  IUIOMIAJb
MOBEPXHOCTH TNHPAMUJBL, TPHU3MBI, KOHyca, LWIMHAPA,
mwiomanak  cepbl, o0beM  Kyba,  MPSAMOYTOJBHOTO
napauieienure/a, MTUpaMuzbl, MPU3MBL, IHIMHIpA, KOHYyCa,
rapa; yYMEHHUE n300paxkaTh MHOTOTPaHHHUKH
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U MOBEPXHOCTU BpAILEHUS, UX CEYEHUS OT PYKH, C ITOMOLIBIO
YEepTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPENCTB; YMEHUE
pacro3HaBaTb CHUMMETPUIO B  IIPOCTPAHCTBE;  YMEHHE
pacrno3HaBaTh IPaBUIbHbIE MHOTOTPAaHHUKWY;

[IP611 VYmenume omepupoBaTh TOHATHUSMHU: JIBHOKCHHE
B IPOCTPAaHCTBE, MOJM00HBIE (UTYpPHl B TPOCTPAHCTBE;
UCNOJb30BaTh OTHOLIEHHE IUIOMIAJeH IOBEpXHOCTEH u
00BEMOB MOAOOHBIX (UTYp TIPU PEIICHUH 33134,

I1P612. VYMmeHue BBIUUCIATH TE€OMETPUUYECKUE BEIMUMHBI
(mmuHa, yroi, IUIoWAAb, OOBEM, IUIOMIAb MOBEPXHOCTH),
UCHOJIb3Ys U3yYEHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YmeHue omepupoBaTh HOHATHSAMH: HPSIMOYTOJIbHAS
cucTeMa KOOpJIUHAT, KOOPAUHATHI TOYKU, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaSIPHOE MPOU3BEACHUE, YIOJ MEXKIY BEKTOPAMH,
CyMMa BEKTOPOB, IPOM3BEIEHUE BEKTOPA HA YUCIIO; HAXOAUTh
C IOMOUIbI0 H3Y4YEHHBIX (OPMYJ KOOPJAMHATHl CEPEAUHbI
OTpE3Ka, pacCTOSIHUE MEXKIY JABYMs TOUKAMU;

[1P614. Ymenue BbIOMpaTh MOAXOISIIMNA HM3YYEHHBIA METOJ
JUI pellieHus 3aJjauu, paclo3HaBaTh MareMaTHYecKue (haKThl
U MareMaTH4eCKHEe MOJENHM B IMPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHME NPUBOAUTH INPUMEPHI
MAaT€MaTHYECKUX  OTKPBITMM  POCCHUMCKOW W MHPOBOWU
MaTeMaTU4YeCKOM HayKu

[IposBnsaTh
TPaKJaHCKO-
MaTPUOTUUYECKYIO TTO3UIIHIO,
J€EMOHCTPHUPOBATH
OCO3HaHHOE MOBEICHUE
POCCUNCKHUX
JTyXOBHO-HPABCTBEHHBIX
LEHHOCTEH, B TOM 4YHUCIE
rapMOHH3ALUU
MEXHAMOHAIbHBIX

MCKPCIIMTHO3HBIX

JImgHOCTHEIC PE3YIbTAThI JOJIXKHbBI OTpaXXaTb
B 4aCTu:

- TpaXXJ1aHCKOI'0O BOCIIUTAHUA: IIPUHATHC
TPpaAUIIUOHHBIX HAITMOHAJIbHBIX, O6H_I€LI€J'IOBCLICCKI/IX

TYMaHUCTUUYCCKHUX U JCMOKPATUICCKUX LIGHHOCTGI)i;

-IIAaTPHUOTUYICCKOI'O BOCIIMTAHUA:

HEHHOCTHOC OTHOHICHHUC K TOCyAapCTBCHHBIM
CHUMBOJIaM, HCTOPUUYCCKOMY n IIpUpPOaAHOMY
HacCJICOWUKO, IMaMATHUKaM, TpaaulousiM  HapoAdOB

Poccun, noctmwxkenusam Poccun B Hayke, UCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYAE;

[1P61. Bragenune MeTomaMu JI0Ka3aTENbCTB, aJITOPUTMAMU
pemieHust 3agay; yMeHue (HopMyIMpOBaTh OIpEeIICHUs,
aKCHOMBI

U TEOpEMBbl, IPUMEHATH HX, IPOBOJUTH JIOKa3aTEJIbHBIC
paccyXeHUs B X0JI€ pELIeHMs 3a/1a4;

[1P64. VYmenue omnepupoBaTh MNOHATUAMHU:  (DyHKIHA,
HempepbiBHass — (QyHKIUS, TPOU3BOAHAS, MEpBOOOpa3Hasd,
ONIpECIICHHBI HHTErpajl; YMEHUE HaxXOOUTh MPOU3BOAHbIE
3JIEMEHTApHbBIX (PYHKIMH, UCIIOJIB3YS CIIPABOYHBIE MAaTEpUAIbL;
ucciesoBaTh B IPOCTEHIIMX — ciaydasx  (QyHKOUM  Ha
MOHOTOHHOCTb, HaXOAMTh HanOoJIbIIHe
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OTHOILEHUH, [IPUMEHATH
CTaHJAPThI
AHTUKOPPYILIUOHHOIO
HOBEJCHUS

MertanpenmeTHble pe3ysbTaThl JOKHBI OTPaXKaTh:
OBnaneHrne  yHUBEPCAJIBbHBIMH  PETYJISATHBHBIMHU
JNEUCTBUSAMHU: B) HMOLMOHAIBHBIA  MHTEIJIEKT,
HpeAIoIararoui ChOPMUPOBAHHOCTD:
--CaMOCO3HaHMs,  BKJIOYAIOLIET0  CIIOCOOHOCTH
NOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJIETh
HalpaBJIeHUs pa3BUTHS COOCTBEHHOM
IMOIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0e;

- CaMOpEryJIMpOBaHUs, BKJIFOYAIOILETO
CaMOKOHTpOIIb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBE/IEHHUE, CIIOCOOHOCTD
aJaNTUPOBAaThCSl K SMOLMOHAIBHBIM HM3MEHEHUSIM
U NIPOSABIIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTpEHHE!l =~ MOTHBAlIUH, BKJIIOYAOILEH
CTpEeMJIEHHME K [JOCTM)KEHUIO LeIH M YCIexy,
ONTUMHU3M, UHULIMATUBHOCTb, YMEHHE JI€HCTBOBATD,
UCXO0JI U3 CBOUX BO3MOKHOCTEH;

- SMIIaTUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh
SMOLMOHAIBHOE COCTOSIHUE APYI'MX, YUUTHIBATH €T0
IPY OCYIIECTBICHUH KOMMYHHUKAIIUH, CIIOCOOHOCTD
K COUYBCTBUIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKJIFOYAIOIIIUX
CIOCOOHOCTh BBICTPAaUBaTh OTHOLIEHUS C APYTUMH
JIOAbMH, 3a00TUTbCSA, MPOSBIATH HHTEpPEC U
paspenatb KOH()IUKTHI

M HAWMCHBIIWE 3HAYCHUs (QYHKIUH; CTPOUTh TpaduKu
MHOI'OYWIEHOB C MCIOJIb30BAaHUEM allllapaTa MaTeMaTUYECKOIro
aHalM3a; MPUMEHATHh IPOU3BOJHYI0 IIPU PELIEHUU 3a]ad
Ha JBWKECHHUE; PEIIATh IMPAKTUKO-OPUEHTUPOBAHHBIE 3aJa4u
Ha HaWOOJIbIIINE W HAaWMEHBIINE 3HAUCHUS, Ha HAXOXICHUE
IIyTH, CKOPOCTH U YCKOPEHHSI,

[1PG6. YMmeHue pemath TEKCTOBBIC 33aud Pa3HbIX THUIOB (B
TOM YHCJI€ Ha IPOLIEHTHI, JI0JIM U 4acTH, Ha IBUJKEHUE, padboTy,
CTOMMOCTh TOBapOB U YCIYT, HajOrH, 3aJadyd M3 00JIacTh

yOpaBJI€HUs  JMYHBIMM UM  CEMEWHbIMH  (UHAHCAMM);
COCTABJIAATh BBIPAKEHHs, YPABHEHUsA, HEPABEHCTBA M HX
CUCTEMBI II0 YCIIOBUIO 33Ja4dd, MCCICNO0BaTh IIOJy4CHHOE

pellieHre U OLIEHUBATh MPaBIONOJ00HOCTb PE3yIbTATOB;
[1P67. VYmenue  omnepupoBaTh  HOHATUSIMH:  CpEIHEE
apudmernyeckoe, MeauaHa, HauOoIblIee W HAMMEHbIIEE
3HAYeHHUs, pa3Max, JUCHEepCHs, CTaHAAPTHOE OTKIOHEHHE
4uCcIOBOro Habopa; yMeHUE W3BJIEKaTh, MHTEPIPETUPOBATH
nH(OpMAaIINIO, TIPEJCTABIICHHYIO B TaOIWIIAaX, HA JUarpaMmmax,
rpadukax, OTpPaKalIlyl0 CBOICTBA peajbHBIX MPOIECCOB U
SIBIICHHIA; TIPENICTABIIATh WHPOPMALIUIO C TIOMOUIBIO TaOIHIl U
qUarpaMM; HCCIENOBaTh CTAaTUCTUYECKUE JAaHHbIE, B TOM
quclie

C NpUMEHEHHEeM TrpaQHuuecKux METOIOB U OJIEKTPOHHBIX
CpPEICTB;

[1PGS. YmeHue omepupoBaTh MOHATUSAMU: CIYHYalHBIA OMBIT
U Cy4ailHOe COOBITHE, BEPOSITHOCTH CIYy4allHOTO COOBITHS;
YMEHUE  BBIYUCIATH  BEPOATHOCTh €  HCIOJIb30BAHUEM
rpadM4ecKuX METOJIOB; HMPUMEHSTh (HOPMYJIBI CIIOKEHUS WU
YMHOXEHHUSI  BEPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMyIBl TIpH pElmIeHWH 337a4; OICHWBAaTh BEPOSATHOCTHU
peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIyyallHBIMHM BEJIMYMHAMH; YMEHUE NPUBOAUTH MPUMEPHI
MpOSBICHUS 3aKOHA OONBIIMX YUCENI B  MPHUPOAHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;
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[1P614. Ymenue BbIOMpaTh MOAXOISIIMNA HM3YYEHHBIA METOJ
IUISL peIIeHUs 3a]auu, Pacro3HaBaTh MaTeMaTHYecKhe (haKThI
U MaTeMaTH4YeCKHue MOJENIM B MPHUPOJIHBIX M OOILECTBEHHBIX
SABIICHUSIX, B HCKYCCTBE; YMEHHE NPHUBOAUTH TPUMEPHI
MaTeMaTUYECKUX  OTKPBITUH  POCCUHMCKON U MUpPOBOH
MAaTE€MaTHYECKOW HAYKH

OK 07. CogeiictBOBaTh
COXPAaHEHHIO OKpYyKarolen
Cpelbl,
pecypcocOepexeHuIo,
MPUMEHSTh 3HAHUA
00 H3MEHEHHMHM KJIUMaTa,
MPUHIIUIIBI OepexIIMBOrO
IPOM3BOJICTBA, APPEKTUBHO
efcTBOBAThH

B UPE3BBIYANHBIX CUTYAIHSIX

JIn4HOCTHBIE  PE3yNbTaThl  JIOJIKHBI
B YaCTH: DKOJOTHUYECKOI0 BOCIIUTAHHUS:
- aKTUBHOE HEMPHUATHE JACHCTBUM, TPUHOCIIINX
BpEJl OKPYKAIOIIEH CpeJe;

- YMEHHE TPOTHO3UPOBATH HEOIATONMPUITHHIE
OKOJIOTHYECKUE TIOCIEACTBHS TMPEANPUHUMACMBIX
JIEHCTBHM, MIPEAOTBPAILATh UX;

- pacUIMpPEeHUE OMBITA IEATEITHPHOCTH YKOJIOTHIECKOM
HaIPaBJIECHHOCTH;

MeranpeaMeTHbIe Pe3yNbTaThl JOHKHBI OTPaXKaTh:
OsBnaneHue YHHUBEPCATbHBIMU yu4eOHBIMU
[T03HABATEILHBIMH JICHCTBUSIMH:

0) 6a30BbBIC UCCIIEAOBATEIbCKUE ACHCTBUSA:

- pa3pabaTeiBaTh IUIAH PEIICHUS MPOOIEMBI C
YU4E€TOM aHajiu3a UMEIOUIMXCA MaTepuaibHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

- OCYUIECTBIIAATH  Il€JIEHAINPABIICHHBIH
mepeHoca  CpeACTB W CIIOCOOOB

B IPO(hEeCCHOHATIBHYIO CPENY;

- YMeTh TEPEHOCHUTh 3HAHHWS B II03HABATEILHYIO
U MPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
OBnaseHue  YHUBEPCAIBHBIMH  PETYJSTUBHBIMHU
NEeNCTBUSIMMU:

0) CaMOKOHTPOJIb!

- JaBaTh OLIGHKY HOBBIM CHUTYallusiM, BHOCHUTh
KOPPEKTUBEI B JIEATEIHHOCTD, OILICHHUBATh
COOTBETCTBUE PE3YJIHTATOB IIEJISIM

OTpaXaTb

IIOUCK
NENCTBUA

[IP61. Bnagenue MeromamMu JOKa3aTelbCTB, aJTOPUTMAMH
pemieHust 3agad; yMeHHe (HOpMyIUpPOBATH OIMpPECICHUS,
AKCHOMBI

U TEOpEeMbl, MPUMEHATh WX, MPOBOAUTH JOKa3aTeIbHBIC
paccyXJIeHHsI B XOJI€ peLIeHUs 3a/1a4;

[1P64. VYmeHuwe omepupoBaTh MOHATHSIMH:  (YHKIIHSA,
HempepeiBHasi  (YHKIMsS, TMPOW3BOJAHAsA, MEpPBOOOpa3Has,
OTpEICTICHHBIM HMHTETrpaj; yMEHUE HAXOAWTh IPOU3BOIHBIC
AJIEMEHTAPHBIX (PYHKIIHI, UCIIONB3YS CIIPABOYHBIE MaTepUabl;
HCCIENAOBaTh B MPOCTEHIIMX  clydasx  (QyHKIUHM  Ha
MOHOTOHHOCTB, HaxOJIUTh HauOOoJIbIINE
M HAWMCHBINIWE 3HAYCHUs QYHKIUH; CTPOUTh TpaduKu
MHOT'OUYIEHOB C MCIOJIb30BAaHUEM aIllapaTa MaTeMaTUYECKOIO
aHaIM3a; TPUMEHATHh MPOU3BOJHYIO TPU PEIICHUU 3a/]a4
Ha JIBI)KCHME; pEllaTh MPaKTUKO-OPUEHTHUPOBAHHBIC 337a4d
Ha HauOOJIbIIME W HAWMEHBIINE 3HAYCHHS, HAa HAXOXKJICHHE
IIyTH, CKOPOCTH U YCKOPEHUS,

[IPGS5. VYmeHme omepupoBaTh TOHATHUSMU: pPalUOHATbHAS
dbyHKIus, mokazarenbHas (YHKUUSA, CTENeHHas (yHKIus,
norapudmudeckas GyHKIHsI, TPUTOHOMETPUICCKIE (PYHKITUH,
oOparHble (YHKIUU; YMEHHUE CTPOUTH TpadUKH H3yYEHHBIX
(GyHKIUH, UCIIOIB30BaTh TpadUKH IMPU U3YUICHUHU MTPOILIECCOB U
3aBUCHMOCTEH, MpH pEIIeHWH 3a7ad U3 APYrux Y4eOHbIX
NpeAMETOB M 3aJlad M3 pPEalbHOM JKU3HU; BBIPAXKATH
(dbopMylaMy 3aBUCUMOCTH MEXIY BETMYUHAMU;

[TPG6. YMeHue pemiath TEKCTOBBIC 33aJla4d Pa3HBIX THIOB (B
TOM YHUCJI€ Ha MIPOLIEHTHI, IO U YacTH, Ha IBIKEHUE, padboTy,
CTOMMOCTh TOBapOB W YCJIYT, HAJOTH, 3aJa4ll W3 00JIACTH
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yOpaBieHUsT JUYHBIMH W CEMEHHBIMH  (DUHAHCAMM);
COCTAaBJIATh BBIPAXKEHHS, YPAaBHEHHMS, HEPABEHCTBA M UX
CUCTEMBbI [0 YCJOBHUIO 3a/layd, HCCIENOBaTh MOJYyYEHHOE
peIIeHre U OLIEHUBATh MPABIOTIOJOOHOCTH PE3yJIbTATOB;
[1PGS. YmeHue omepupoBaTh MOHATUSAMHU: CIYYalHBIH OMBIT
U CIy4ailHOe COOBITHE, BEPOSTHOCTH CIYy4allHOTO COOBITHS;
YMEHUE  BBIYUCIATH BEPOATHOCTh €  HCIOJIb30BAHUEM
rpa@UUeCcKUX METOJOB; MPUMEHITh (DOPMYIBI CIIOKCHHS U
YMHOXEHHUS  BEpOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
dopMyIIbI TIpU pENICHWH 33J]la4;, OICHHBATh BEPOSITHOCTU
peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIyYallHbIMU BEJIMYMHAMH; YMEHUE NPUBOIUTH IPUMEPHI
MpOSBICHUS 3aKOHA OONBIIMX YUCENI B  MPHUPOAHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1PGY9. VYmenue omepupoBaTh MNOHATUAMU: TOYKA, MpsMas,

IIJIOCKOCTD, MIPOCTPAHCTBO, JIBYTpaHHbIN yrod,
CKpELIMBAIOIINECS psiIMBbIE, napajuieIbHOCTh u
MEePIEHIUKYIISIPHOCTD MPSIMBIX

U IJIOCKOCTEH, Yrojl MEXIy HPSMBIMH, YTOJI MEXIy MpSIMOu
U IUIOCKOCTBIO, YrOJI MEXIY IJIOCKOCTSIMH, PAacCTOSIHHE OT
TOYKHU

70 TUIOCKOCTH, PACCTOSHUE MEXAY MpPSIMBIMH, PAacCTOSHHE
MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh NpPU pEIICHUU
3aa4 U3ydeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHUH;, YMECHHE
OLICHMBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

I1P610. VYmeHue omepupoBaTh MOHATHAMHU: MHOTOTPAHHUK,
CeYeHHE MHOTOTPAaHHHKA, KyO, NapajulesienuIes, IMpH3Ma,
nupampa, (Urypa W TOBEPXHOCTh BpAICHHS, IHIHHID,
KOHYC, map, cdepa, ceueHus GUTypbl BpalleHHs, IUIOCKOCTb,
Kacaomascs  chepbl, LHWIMHApPA, KOHyca,  IJIOINAdb
MOBEPXHOCTH TNHPAMUJBL, TPHU3MBI, KOHyca, LWIMHAPA,

mwiomanak  cepbl, o0beM  Kyba,  MPSAMOYTOJBHOTO
napajuiesienurne/a, TUpaMUzbl, MPU3MbI, IHJIHHIpPA, KOHYycCa,
mapa; yYMEHUE n300pakaTh MHOTOT'PAaHHUKH
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U MOBEPXHOCTU BpAILEHUS, UX CEYEHUS OT PYKH, C ITOMOLIBIO
YEepTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPENCTB; YMEHUE
pacro3HaBaTb CHUMMETPUIO B  IIPOCTPAHCTBE;  YMEHHE
pacrno3HaBaTh IPaBUIbHbIE MHOTOTPAaHHUKWY;

[IP611 VYmenume omepupoBaTh TOHATHUSMHU: JIBHOKCHHE
B IPOCTPAaHCTBE, MOJM00HBIE (UTYpPHl B TPOCTPAHCTBE;
UCNOJb30BaTh OTHOLIEHHE IUIOMIAJeH IOBEpXHOCTEH u
00BEMOB MOAOOHBIX (UTYp TIPU PEIICHUH 33134,

I1P612. VYMmeHue BBIUUCIATH TE€OMETPUUYECKUE BEIMUMHBI
(mmuHa, yroi, IUIoWAAb, OOBEM, IUIOMIAb MOBEPXHOCTH),
UCHOJIb3Ys U3yYEHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YmeHue omepupoBaTh HOHATHSAMH: HPSIMOYTOJIbHAS
cucTeMa KOOpJIUHAT, KOOPAUHATHI TOYKU, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaSIPHOE MPOU3BEACHUE, YIOJ MEXKIY BEKTOPAMH,
CyMMa BEKTOPOB, IPOM3BEIEHUE BEKTOPA HA YUCIIO; HAXOAUTh
C IOMOUIbI0 H3Y4YEHHBIX (OPMYJ KOOPJAMHATHl CEPEAUHbI
OTpE3Ka, pacCTOSIHUE MEXKIY JABYMs TOUKAMU;

[1P614. Ymenue BbIOMpaTh MOAXOISIIMNA HM3YYEHHBIA METOJ
JUI pellieHus 3aJjauu, paclo3HaBaTh MareMaTHYecKue (haKThl
U MareMaTH4eCKHEe MOJENHM B IMPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHME NPUBOAUTH INPUMEPHI
MAaT€MaTHYECKUX  OTKPBITMM  POCCHUMCKOW W MHPOBOWU
MaTeMaTU4YeCKOM HayKu

[TK 1.1 Pa3pabaTsiBaTh 1 UIP 24 - TOTOBHOCTB K aKTUBHOU JI€ATEILHOCTH [1PG 06-yMeTh pemiaTh TEKCTOBBIC 33/1a4d Pa3HBIX THUIIOB (B TOM

BBITIOJTHATH KITACCHYCCKUE M [TeXHOJOTHYECKON M COIMAbHON HampaBieHHocTy, [1MCJIC Ha IIDOHEHTRL, JOIM M HaCTd, Ha JBMKCHHUC, pabory
CTOMMOCTh TOBapOB M YCIYI, HAJIOTH, 3agadyd U3 o0acTy

VIIpaBICHHsS JMYHBIMA U CEMEHHBIMH (PUHAHCAMHM); COCTABJISTH
BHIPAKCHUS, YPABHEHHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIQ
JIP 25 - unTepec K pasandHbIM cdepam 3a7a4M, HCCICIOBAaTh IMOJYYECHHOC pEIICHHE W OIEHHBATH
HpO(beCCHOHaHLHOﬁ ACATCIIbBHOCTH, YMCHUC HpaB,I[OHOL[O6HOCTB pe3ynbTaToB,;

COBEpIIIaTh OCO3HAHHBIN BHIOOP Oyayie mpodeccun [[IP6 07-yMeTh onepupoBaTh MOHATHIMH: CPEIHEE

1 pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TNIaHBl  [apr(MeTHIecKoe, MeIiaHa, HanOOoJIbIIee U HAUMCHbIIICE

MPII 01- camocTosTETHHO (HOPMYITUPOBATH U BHAYCHUS, pa3Max, TUCIIEPCHs, CTAHIAPTHOE OTKJIOHCHHE

AKTYaJIU3UPOBATH HpO6J’I€My, paccMaTpuBaTh €€ U CIIOBOI'O Ha6opa; YMCHUC HU3BJICKATb, UHTCPIIPETUPOBATH

COBPCMCHHBIC, KOMMEPUCCKHUE |cr10COOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U

PKCHCKHE, MYKCKHE (B TOM CaMOCTOSITENILHO BBITIOIHATH TAKYIO ACATSIBHOCTD
grciie 0pOpMIICHHE YCOB U

0OpO/Ibl), TETCKUE CTPHIKKHI
BOJIOC Pa3IMIHBIMU
MHCTPYMEHTAMHU U TEXHUKAMU
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BCECTOPOHHE;

MPII 16 - ocyuiecTBIATH LieJIEHANIPABIECHHbII TOUCK
[epeHoca CpeICTB U CIIOCOOOB CHCTBUS B
podeccnoOHABHYIO CPey:

MPK 08 — npuHuUMaTh 11€711 COBMECTHOM
IEeATEIIbHOCTH, OPTaHU30BbIBATH U KOOPAUHUPOBATH
NIECTBUSA 110 €€ IOCTUKEHUIO: COCTABJIATH IIAH

e CTBHN, pacpelessaTh POJIU ¢ y4€TOM MHEHHUN
Y9aCTHUKOB, 00CYXKIaTh PE3yJIbTaThl COBMECTHOM
paboTHI;

MH(pOpMaIKIO, MPEJCTaBICHHYIO B TA0IHIIAX, HA JUarpaMMax,
rpadukax, OTpaXkarollyr0 CBOMCTBAa PEaIbHBIX MPOIIECCOB U
SIBIICHUI; MPEACTABIATh HH(GOPMAIUIO C TTOMOIIBIO TAOIHII U
muarpaMm; UCCIIeIOBaTh CTATUCTUYECKUE JTAHHBIE, B TOM YHUCJIE C
MPUMEHEHUEM IPaPUUYECKUX METOJIOB U

3JIEKTPOHHBIX CPEJCTB;

[TP609-ymeTs omepupoBaTh MOHATHUAMHU: TOYKa, IHpsAMasd,
IJIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBINA YToJI, CKpELIUBAIOIIHECS
IpsiMble, HapaJlJIeNbHOCTh U NEPHEHAUKYJISAPHOCTh HPSAMBIX U
IJIOCKOCTEH, Yrojl MEXIy HIpSIMbIMHU, YTOJI MEXIy MpsMOH WU
IUIOCKOCTBIO, YTOJI MEXJY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH
710 IJIOCKOCTH, PACCTOSIHUE MEX/y MPSMBIMH, PACCTOSIHUE MEXTY)|
IUIOCKOCTSIMH; - YMETb MCIIOJIb30BaTh IPU DPEUICHUU 3a]ay
n3ydeHHbIe (PaKThI U TEOPEMBI INITAHUMETPUHN; YMEHHUE OLIEHUBATH
pa3Mepbl 00BEKTOB OKPY’KAIOLIEr0 MUPA.

[1P614-ymeTs BBIOMpATh MOAXOISMIIMN M3YyYEHHBIH METOM s
peleHusl 3aJayd, paclo3HaBaTb MaTeMaTudeckue QaxkTbl U
MaTEeMaTHYEeCKUE MOJEIN B MPUPOJHBIX M OOILIECTBEHHBIX|
ABJICHUSIX, B MCKYCCTBE; YMEHHE NPUBOAUTH IPUMEPHI
MAaT€MaTHYEeCKUX  OTKPBITMM  POCCHUMCKOM M MHMPOBOH
MaTeMaTHYeCKOil HayKH.

IIK 1.3BbInoassaTs
MIPOCTHIC U CIIOKHBIC BUIBI
OKpalIrBaHUs BOJOC C
y4eTOM 3ampoca KJIHeHTa

JIP 24 - TOTOBHOCTH K aKTUBHOU JI€ATEILHOCTH
TEXHOJOTMYECKOW U COLMAIbHON HAITPABJICHHOCTH,
CIOCOOHOCTh MHUITUMPOBATD, TNITAHUPOBATH U
CaMOCTOSITENILHO BBIIIOJIHATD TaKyI0 JAEATEIbHOCTh
JIP 25 - uHTepec K pa3nuyHbIM cepam
podecCHOHATLHOM JIeATEIPHOCTH, YMCHHE
COBEpIIATh OCO3HAHHBIN BBIOOP Oyaymiei mpodeccun
U peaJIn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHBI
MPII 01- camocTtosiTenbHO GOpMYIUPOBATH U
aKTyalu3UpoBaTh Mpo0JIeMy, paccCMaTpUBaTh €€
BCECTOPOHHE;

[1PG01-BnaneTs MeTOgAMU J10KA3aTEILCTB, AJATOPUTMAMU
peleHus 3a1a4; yMeHue GopMyIMpoBaTh OMpPeIeTICHHs,
aKCHOMBI U TEOPEMBI, TPUMEHSATH UX, IPOBOAUTH
JIOKa3aTeIbHbIC PACCY)KCHHUS B XOJE PEIICHHs 3a/1ay;

[TP6 06-ymeTh pemiath TEKCTOBBIE 3a/laydl Pa3HBIX THUIOB (B
TOM YHUCJI€ Ha MIPOLIEHTHI, JOJIH U YaCTH, Ha JBUXEHHE, PadoTy,
CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 33/a4d U3 OOJIACTH

yOpaBieHUs  JUYHBIMM M CeMEHHBIMH  (UHAHCAMU);
COCTABJIATh BBIPAKCHMS, YPAaBHECHMs, HEPABCHCTBA U HX
CUCTEMBI [0 YCIIOBHUIO 3aJa4M, HCCIEAOBATH II0JYyYEHHOE

PEIICHUC U OICHUBATDL HpaBI[OHO,I[O6HOCTI> PE3YJIbTATOB;
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MPII07- pa3BuBaTh KpEaTUBHOE MBILLUIEHUE [TPU
PELICHUH )KU3HEHHBIX MPo0IeM;
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1.3 IlpumeHeHHe 3JIEKTPOHHOIO OOY4YeHHS W TEXHOJOTHMHA NUCTAHUMOHHOIO

oOpa3zoBaHmusi
Peanmaunﬂ COACPIKaHUA HNpOrpaMMbl BO3MOXHA C HNPUMCHCHHUEM OJJICKTPOHHOTI'O O6Y‘I€HI/IH u

TEXHOJIOTUH TUCTAaHIIMOHHOTO 00Pa30BaHMUs, OTKPHITHIX 00Pa30BaTEIBHBIX PECYPCOB.

1.4 Peanm3anms coaep:kaHusi nporpamMmsl Juis o0ydyaromuxcs ¢ OB3

Peanmaunﬂ COACPIKaHUA O6p830B21TCJ'ILHOI>i porpaMmMbl 1 KOHTPOJIb PE3YJILTATOB €€ OCBOCHMUSA
JJIA o6yqa}oumx0ﬂ C OI'paHUYCHHBIMH BO3MOKHOCTSAMU 300POBBA U MHBAJIIMJIOB OPraHU3YCTCA C YUCTOM
0COOEHHOCTEH UX HCI/IXO(bI/ISI/I‘leCKOFO pa3BUTHA, HWHAUBUAYAJIBHBIX BO3MOJKHOCTEHd M COCTOSHMA
300POBbA.
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2. CTPYKTYPA U COAEP KAHUE
OBIIEOBPA3OBATEJIbHOM YYEFHOU JUCIHUILINHBI

2.1. O0bem o0OmE0Opa3oBaTEIbHON Y4YeOHOH MUCUMIUIMHBI W BHAbI Y4eOHOM
HATPY3KHU

Bup yueOHoM padoThl Oobvem uacos
Oo6pa3oBaTe/ibHasi HArpy3Ka (Bcero) 232
CamocrosiTesibHAsg padoTa
YueOHasi HArpy3ka BO B3aMMOJEHCTBHHM C IpenogaBarejeM 214

(Bcero)

B TOM 4YHCJIC.

71a00PATOPHEIC 3aHATHUS

NPAKTUYECKHUE 3aHSATUS 14

[TpodeccrnoHaIbHO OPHEHTUPOBAHHOE COACPKAHNE

B TOM 4YHUCJIC.

TEOPETHYECKOe 00yUeHHUE 166
npaktuyeckoe ooyuenus (Iloaroroska) 34
CamocTosiTenpHas padboTa oOydaromerocs (Bcero) 0

B TOM 4HUCIJIC.
CaMOCTOATCJIbHAA pa60Ta Haad MHANBHUAYAJIbHBIM IIPOCKTOM (GCJ'II/I

IPEyCMOTPEHO)
Koncynpramuu 12
Umoeosas ammecmayus 6 popme  IK3amena 6
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2.2. TemaTudeckuii mjian u coaep:xxkanne AucuumInabl KMATEMATHKA»

Coaepixanue yueOHOro MaTepuasa (0CHOBHOe U pogecCHOHATIBHO
HaumenoBaHue pa3jie/ioB 3 . Oo0bem | Popmupyembie
" TeM OPHEHTHPOBaHHOeE)", JIa00pPaTOPHbIE M NPAKTHYECKUE 3aHATHUS, IPUKJIATHON 4acOB | KOMIETeHIHH
MOYJb (IPY HAJIMYMHT)
1 2 3 4
OcHoBHoOe coJep:kaHue

Paznen 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16

Tema 1.1. Cogepxanue yueOHOro MaTrepuana 2

Henp u 3anaun MatemMaTuky | L{enp u 3a1a4n MaTeMaTHKHU TP OCBOCHUU CIICIMATHHOCTH. ba3oBbie 3HAHMS U YMEHUS

npu OCBOEHHUH | IO MaTeMaTuke B MPOGECCHOHAIbLHOW M B MOBCEIHEBHOU AESITETbHOCTU. MHOXECTBO,

CIIELIMAIbHOCTH. orepanuu Haja MHOKecTBaMHU. [luarpammsl Ditnepa—Benna. Mcnonb3oBanue TeOpeTUKO-

MHoecTBa U JIOTUKA MHO»XECTBEHHOI'O ammapara [Jisi ONUCAaHUs peajbHbIX MPOLECCOB U SBJICHUN B
po(heCCHOHANTLHOW JCSATEILHOCTH, IMPU PEIICHWH 3aJad W3 APYTUX JUCITUILIVH.
Onpenenenue, TeopeMa, ClIeJICTBUE, JOKa3aTeIbCTBO OK 01,

Tema 1.2. CopepxaHue yaeOHOro Marepuaa 2 OK 02,

Uucna v BBIYUCICHUS Harypanbnable u nensie yucna. [Ipu3Haku aenuMocTd uenbix uyuces. PanuoHanbHbIE OK 03,
yricia. OOBIKHOBEHHBIE U JECATUYHBIE TPOOH, TIPOIIEHTHI, 0ECKOHEUHBIE TIEPUOTUIECKUE OK 04,
npobu. ApudMeTHyecKkre orlepandd ¢ paluoOHAIBHBIMA YHCIAMH, IPeoOpa3oBaHUs OK 05,
YUCJIOBBIX BBIpAXEHUMN. J[eWCTBUTENbHBIE 4MClIa. PaloHanbHBIE M UPPALMOHAIbHBIC OK 06
yucna. ApudmeTnyeckrue omnepanuu C JeHCTBUTENbHBIMU uuciaamu. [IpubnmkéHHbie OK 07
BBIYNCJICHHS], IPABUJIA OKPYIJICHUS, IPUKUJKA U OLEHKA Pe3ysIbTaTa BBIYUCICHUN [IK1.1
IpakTuueckoe 3ansiTue Nel"/[elicTBUsI ¢ IEHCTBUTEIIBHBIMU U APOOHBIMH YnciIaMu" 2 [IK1.3

Tema 1.3 Cogepxanne yueOHOro MaTepuana 1

ToxnectBa u | ToxkaecTBa M TOXJIECTBEHHbIE NPeoOpa3oBaHuUs. YpaBHEHHE, KOPEHb YypaBHEHUS.

TOXKIECTBCHHBIE HepasenctBo, pemienue HepaBeHcTBa. MeTos MHTEpBaioB. Pemienue nensix U 1poOHO-

npeoOpa3oBaHuUs. pauMOHAIbHBIX YpPaBHEHUM W HepaBeHCTB. lIprmMeHeHue ypaBHEHHMIl U HEPaBEHCTB K

YpaBHeHust PEIICHUIO MaTeMaTUYeCKHUX 3a7a4 U 3aJla4 U3 Pa3IMIHBIX 00JIaCTeH HAyKW U pealbHOU

Y HEpaBEHCTBA *Ku3HU. CUCTEMBI U COBOKYITHOCTH PALIMOHAIIbHBIX YPaBHEHUN U HEpaBEHCTB. CUCTEMBI
JIMHEWHBIX YpaBHEHU. PellleHne npukiagHbeiX 3a/1ad C MOMOLIBI CUCTEMBI JTUHEUHBIX
ypaBHEHUU
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IIpakTnueckoe 3ansTe Ne2 PemeHue nenbix U IpoOHO-pallMOHAIbHBIX YPAaBHEHUH U 1
HEPaBEHCTB.
Tema 1.4. IIpogeccuonalibHO OPHEHTHPOBAHHOE CcoOAepkaHHe (coaep:KaHMe MPHUKJIATHOIO
[IpoueHTHBIE  BBIYMCICHHS | MOAYJISI)
B npodeccuoHanbHbIX | [IpuMenerne apo0eil W MPOIEHTOB Ul PEIICHUS MPHUKIATHBIX 3a1ad M3 PasIHIHbIX
3aj1a4ax oTpacied 3HaHUW U peanbHOM >ku3HHU. [IpuOMMKEHHBIE BBIYMCICHUS, TpaBUa
OKpYIJICHUS, NPUKHAIKA M OLEHKa pe3ysibTaTa BBIYMCICHUN. PasHble crnocoObl
BBIUKCJICHHS] TPOIEHTOB. [IpolileHTHBIE BBIYUCICHUS B MPO(ECCHOHANBHBIX 3a/ladyax.
[IpumeHeHnne ypaBHEHUN U HEPABEHCTB K PELLIEHUIO MaTEMAaTUYECKUX 3a/ad U 3ajad u3
pa3’IMyHBIX o01acTel HAYKH U peasibHOM KU3HU
IIpakTnueckoe 3ansaTne Ne3 «IIpocTbie IPOLEHTHBIE BBIYUCIIEHUS B 2
po(heCCHOHATBLHBIX 3a7a9ax»
IIpakTnueckoe 3ansaTe Ned «llpuMeHeHue ypaBHEHUN M HEPABEHCTB K PELIECHUIO 2
MaTE€MaTHYECKHUX 3a1a4»
Tema 1.5. Cogepxanne yueOHOro MaTepuana 2
[locnenoBarenbHOCTH [locnenoBarenpHOCTH, C€NMOCOOBI  3aJaHUsl  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
U IIPOrPECCUm MOCJIEIOBATENbHOCTUA. ApupMeTHIecKasi U TeoMeTpuyeckast nmporpeccuu. beckoHedHo
yObIBatomasi reomerpuyeckas mporpeccus. Cymma 0OecKOHEYHO  yObIBaroIei
reoMerpuueckor mporpeccur. @opmyiia CIOXKHBIX IpoueHToB. Mcmosb3oBaHue
IIPOTrPECCUU JIJIsl PEIICHMS] PeaJIbHBIX 3a7a4 PUKIAJHOTO XapaKTepa
Tema 1.6. Copepxanue yueOHOro MaTepuana 1
DyHKUNM U TPaQuKH Oynkius, crnocodbl 3amanus ¢yHkuumu. [paduk Qysxmum. B3ammuo oOpaTHbIe
¢yHkuu. O0JIacTh ONMpENeTCHUS U MHOXKECTBO 3HaueHWW ¢QyHkiuu. Hymu dyHKIum.
[TpomMeXyTKH 3HAKOMOCTOSHCTBA. YETHBIC M HEYETHBIC (DYHKITUU
KounTpoJbHas padora mo pasaeay 1.* BxoaHoi KOHTpoIb 1
Pasnea 2. Crenenu u kopuu. CreneHHas, nokazarejbHas M jorapupmuyeckasi yHKuuu 42 OK 01,
Tema 2.1. Cogepxanue yueOHOro MaTepuana 2 OK 02,
ApudMeTniecknii KopeHb ApudmeTnuecknii KOpeHb HaTypaibHOW cTemeHd. JlelicTBus ¢ apudMeTuuyecKuMu OK 03,
N—OH CTENEHH. KOPHSIMU N—OM CTENEHHU. OK 05,
IIpakTuyeckoe 3ansaTue NeS CBolicTBa KOpHS N-Oi CTENIEHU 2 OK 06,
Tema 2.2 Cojeprkanue yueOHOro MaTepuaa 2 OK 07
Crenenu. CtaniapTHast Crenenb ¢ nensiM nokazateneM. CtanaapTHas gopma 3anucu JeCTBUTEILHOTO YHCIA. HKI.1
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dbopma 3armcu
JEeUCTBUTEIILHOTO YUCIIA

Hcnonb3oBanne moaxosmied (Gpopmbl 3alucu JTCUCTBUTEIBHBIX YUCEN JUIS PEIICHUS
OPaKTUYECKUX 3a7ay M IpeAcTaBieHus JaHHbIX. CTeneHb C  pPalUOHAIbHBIM
noka3areneM. CpoiicTBa crenenu. [IpeoOpazoBanue BeIpaXXeHUH, coAepKaIIUX CTENEHU
C pallMOHAIILHBIM ITOKa3aTelIeM

IIpakTnyeckoe 3anaTHe Ne6 CreneHu ¢ pallMOHAIbHBIM [T0KA3aTEIEM 2
Tema 2.3. Cogepxanue yueOHOro Marepuana 2
Crenennas QyHKIUS Crenennas (pyHKIUS ¢ HaTYpaJbHBIM M LIEJIBIM MoOKa3areneMm. EE cBoiicTBa u rpaduk.
CaoticTBa U rpa MK KOpHS N-Oi CTENEHU
Tewma 2.4. Uppannonaneueie | Comepikanne yaeOHOTO MaTepraia 6
YpaBHEHHMs M HEpPaBeHCTBAa | PemieHune uppannoHalbHBIX YpaBHEHUN M HEPABEHCTB
Tema 2.5. Iloxazarenbubsle | CogepxaHue yueOHOro MaTepuana 6
ypaBHEHHMs M HEpaBeHCTBA | [lokaszarenabHble ypaBHEHUSI M HEPABEHCTBA
Tema 2.6. Cogepxanne yueOHOro MaTrepuana 4
Jlorapu¢wm uncna. Coiicta | Jlorapupm uucioa. JlecaTuuHble W HarypajibHble Jjorapudmel. I[IpeoGpazoBanue
norapudmoB BBIpQXECHUI, COIepKaluX Jorapu@mbl
IIpakTuyeckoe 3ausaTue Ne7 CpoiicTBa jjorapuhMoB 2
Tema 2.7. IlokaszarenpHas | CogepxaHue yueOHOTo MaTepuana 6
u norapumuueckas | [TokasatenpHas ¥ Jjorapudmuueckas (OYHKIMH, WX CBOWCTBA W  TIpaduKH.
byHKIIUY, ypaBHeHus, | Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
HEpaBEHCTBa
IpakTuyeckoe 3ansitue Ne§ Jlorapupmuueckne ypaBHEHUS 1
paxkTuuyeckoe 3ansitue Ne9 Jlorapupmuieckrne HepaBeHCTBA 1
Tema 2.8. IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/AepP:KaHMe (COoAep:KaHHe NPHUKJIATHOTO
Jlorapudmsl B mpupoe MOJLYJIsT)
Y TEXHUKE [Ipumenenue norapudma. Mcropus pazputus marematuku. Jlorapudmudeckas crnupaib
B npupoje. Ee maremaruueckue cBoiictBa. Mcnonb3oBanue rpagukoB QyHKIMNA 75
UCCJIEJOBAHMSI IIPOLIECCOB U 3aBUCUMOCTEN, KOTOPBIE BO3HUKAIOT IIPU PELICHUHU 3a/1a4 U3
pa3IMyYHBIX 00JacTel HAYKH U peaslbHOM KU3HU
IIpakTuyeckoe 3ansaTue NelQ [Ipumenenue norapudpma 2
IIpakTnueckoe 3ansaTue Nell Jlorapudmuueckas CIIUPAJIb B IIPUPOJIE. 2
Tema 2.9. CojepkaHue yueOHOro MaTepuaia 1

IIpuMeHeHne ypaBHEHUH,
CUCTEM U HEPABEHCTB

Hcnonb3oBanue rpa@ukoB GyHKUUNA IS pPElICHUS YPaBHEHWM M JMHEWHBIX CHCTEM.
[IpuMeHeHne ypaBHEHHM, CUCTEM M HEPAaBEHCTB K PEIICHUI0 MAaTEMaTUYECKHX 3a7a4d U

[IK1.3
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K PCIICHHIO 3a1a4

3a[a4 U3 pa3INYHBIX 00JaCTel HAYKH M peabHON JKU3HU

KonTpoabHas pa6ora 1o pazaeny 2 1
Paznea 3 IlpsiMble ¥ MJIOCKOCTH B IpocTpaHcTBe. KoopAMHATHI M BEeKTOPHI B IPOCTPAHCTBE 28
Tema 3.1. Cogepxanne yueOHOro MaTrepuana 4
IToBropenue nnanuMerpuu. | OcHoBHBIE (GUTYpBI, (GaKTBl W TeopeMbl IuTaHuMeTpuu. OCHOBHBIC —TOHSTHS
OcHOBHbIE NOHATHA | ctepeomeTpur.  Touka, mpsiMasi, IJIOCKOCTh, mpocTpaHcTBo.  [lonsatue 06
CTEpPEOMETPUH AKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3
HUX
Tema 3.2. CopepxaHue yueOHOro MaTepuaa 4
[IpsiMble U TIIOCKOCTH B3aumHoe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapalIeIbHbIE U
B IIPOCTPAHCTBE. | CKpeluuBaromuecs npsmMole. [lapamienbHoCTh NPSAMBIX U IUNIOCKOCTEH B MPOCTPAHCTBE:
IlapamnenbHOCTh  NPAMBIX, | TAapajulebHBIEe  OpsIMbIE B IPOCTPAHCTBE, MAPAUIENBHOCTh  TPEX  MPSMBIX,
OpsMOM ¥ IUIOCKOCTH, | MapajuleIbHOCTh MPSIMOM M IJIOCKOCTH. YTJIBI C COHAINPaBICHHBIMH CTOPOHAMH, Yroll
IIJIOCKOCTEMN MEXAy MpsAMbIMU B mpocTpaHcTBe. llapainenbHOCTh IUIOCKOCTEH: NapajlieibHbIe
IJIOCKOCTH, CBOMCTBA MNapajUIeNIbHBIX IUIOCKOCTER. IIpocTeiimme npocTpaHCTBEHHbIE OK 01,
(buUTyphI Ha IIIOCKOCTH: TETPAdIp, KyO, mapauieaenune], IoOCTPOCHUE CCUCHUM OK 02,
Tema 3.3. Cogepxanne yueOHOro MaTrepuana 4 OK 03,
[lepneHuKyISAPHOCTD [lepneHauKynsIpHOCTh MPSAMOM M  IUIOCKOCTHU: TEPHEHAMUKYJISPHbIE TpsSMbIE B OK 05,
MIPSIMBIX IIPOCTPAHCTBE, MpPsMBIE MapajlielbHble U NEPHEHANKYISAPHBIE K IIJIOCKOCTH, IPHU3HAK OK 07
U IUIOCKOCTEN NEPHEHAUKYJSIPHOCTA MPSIMOA U IIOCKOCTH, TEOpPEMa O IPSMOM IEpIEHIUKYISIPHOU [IK1.1
MIJIOCKOCTH IIK1.3
Tewma 3.4. CopepxaHue yaeOHOro Marepuaa 4
VYribl MeXAy NPSMBIMU VYriel B OPOCTPAaHCTBE: YroJd MEXAy MPSMOM U IUIOCKOCTBIO, ABYIPAaHHBIN yToll,
U INIOCKOCTSIMHU JIMHEHHBIN YroJl JIBYIpPaHHOro yria. llepneHaukynsp M HAaKJIOHHBIE: PAacCCTOSIHUE OT
TOYKH J0 IUIOCKOCTH, PACCTOSHHUE OT MPSMOM 10 TUIOCKOCTH, MPOEKIus (QUrypbl Ha
IUIOCKOCTh. [lepneHAuKyIsIpHOCTh IUIOCKOCTEH: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX
miockocteil. Teopema o TpEX nmepneHaIuKyIsipax
Tema 3.5. CopepxaHne yaeOHOro MaTepuaa 4

KoopauHaTsl 1 BEKTOPEI
B IIPOCTPAHCTBE

Bexktop Ha miockocty u B mpocTpaHcTBe. COXKEHHME U BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4ucio. PasnokeHne BekTOopa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuno mapamienenunena. Pemenue 3agad, CBS3aHHBIX C IPUMEHEHUEM
IIpaBUJ ACUCTBUM ¢ BeKTOpaMu. [IpsMoyronbpHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopounats! Bektopa. IIpocreiimue 3amaun B KOOpAUHATaX. YTOJI MEXKIY BEKTOPaMHU.
CkasisipHO€  NpOM3BEACHHE BEKTOPOB. BpIUMCIEHHME VYIJIOB MEXJIy NpSIMbBIMU U
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I0CKOCTSIMU. KOOpAMHATHO-BEKTOPHBIA METO PH PELICHUH F'€OMETPUYECKUX 3a1a4

Tema 3.6.
[IpsiMbIe ¥ TUIOCKOCTH
B MMPAKTHYECKHUX 3a7adax

IIpodeccrnoHabHO OPMEHTHPOBAHHOE COIep:KaHUe (CoepKAHNE MPUKIIATHOTO
MOYJIs1)

PacnionoxeHue npsMBIX M IJIOCKOCTEH B OKpY)KaloLIeM MUpe (IpUpoJie, UCKYCCTBE,
apXUTEKTYype, TEXHUKE). PelieHne npakTuKo-OpueHTUPOBAaHHBIX 3a7au

IIpakTuyeckoe 3ansaTue Nel2 [lapamienbHOCTh TPSIMO U INIOCKOCTH 2

IIpakTuyeckoe 3ansaTue Nel3 Pemenue 3agau. [leprnienaukynsp 1 HaKJIOHHAs 2

IIpakTuyeckoe 3anaTue Nel4 [IpuMeHeHne neprneHIMKyIIPHOCTH INIOCKOCTEN TPU 2

pelleHuu 3a1a4
Tema 3.7. Cogepxanue yueOHOro MaTrepuana 1
Pemenue 3anau. [Ipsimbie Pemenue 3a1au Ha HAX0KIEHUE T€OMETPUUECKUX BEJIMUYMH C UCIIOJIb30BAHUEM almapara
U IUIOCKOCTH, KOOPAUHATBl | BEKTOPHOU aJIreOphI
U BEKTOD KonTpoJsbsHas padora 1o paszgeny 3 1
Pa3znen 4. OcHoBbI TpUroHOMeTpHuHu. Tpuronomerpuyeckne GyHKIun 20
Tema 4.1. Cogepxanne yueOHOro MaTepuana 2
OCHOBBI TPUTOHOMETPUU CuHycC, KOCUHYC U TaHT€HC YHCJIOBOTO apryMeHTa. APKCUHYC, ApKKOCUHYC, apKTaHI€HC

YHCIIOBOTO apryMeHra. Tpuronomerpuueckas OKPY>KHOCTBb, olpezeseHue

TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
Tema 4.2. OcHoBuble | CogepxaHue yueOHOro MaTepuana 2
TPUTOHOMETPHYECKHE [Ipeo6pa3oBanue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
TOX/IECTBA bopMyITBI

IIpakTnueckoe 3ansitne NelS [IpeoOpasoBaHusi MpOCTEUIIUX TPUTOHOMETPHUUECKHUX 2 OK 01

BBIPAKCHUI OK 02’
Tewma 4.3. CopepxaHue yaeOHOro MaTepuaa 4 OK 03’
TpuronomeTrpuueckue Oyuknus. [lepuonnueckue pynkuuu. TpuroHomerpuueckue (GpyHKIHMU, UX CBOMCTBA U OK 0 4’
¢byHKIIMM, WX CcBoOWcTBA M | rpaduku OK 05’
rpaduKu OK 0 6’
Tema 4.4. CopepxaHue yaeOHOro Marepuaa 5 HKI.I’
Tpuronomerpuueckue Pemenne  TpuroHomerpuyeckux — ypaBHeHHil. [Ipumepsl  TPUTOHOMETPHYECKHX IK1.3
YPaBHEHMSI U HEPABEHCTBA | HEPABCHCTB

I[IpakTnyeckoe 3ansaTHe Nel6 «TPUrOHOMETPUUECKUE YPABHEHUS» 1
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Tema 4.5.

Hpocbeccnona.nbno OPHUCHTHPOBAHHOE€ COACPKAHUEC (conepmaﬂne NPUKJIATHOI'O

Hcnons3oBanue MOJLYJIsT)
TPUTOHOMETPUU [IpoBeneHue MpakTUYECKUX pacdeToB MO (GopMysiaM TpUTOHOMETpUH. Mcroiib30BaHMe
B npodeccuoHanbHON | rpadukoB  (YHKUIMI A UCCICIOBaHHS IIPOLECCOB W 3aBUCHMOCTEH, KOTOpPBIC
chepe BO3HHUKAIOT MIPU PEHICHUH 33]1a4 U3 IPYTUX YU4EeOHBIX TUCHUIUIMH U PeaIbHOM KU3HU
IIpakTuyeckoe 3ansaTue Nel7 «Mcnonb3oBanue rpadukoB  QGYHKIUH 7S 2
MCCJIEIOBAHMSI IPOLIECCOB U 3aBUCUMOCTEN»
Tema 4.6. Cogepxanue yueOHOro MaTrepuana 1
Pemenue 3ana4 | Tpuronomerpudeckne GyHKIMH, TOXKACCTBA U YPABHEHUS
TPUTOHOMETPHUH KonTpoJsbsHas padora mo pazgeny 4 1
Paznen S. MHOTOrpaHHMKHU M TeJia BpalleHust 30
Tema 5.1. CojieprkaHue yueOHOro Marepuaia 6
MHororpanHuKu [TonsiTHe MHOTOrpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHHUKA, BBINYKJIbIE U
HEBBIMTYKJIBIE MHOTOIPAHHUKU; pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrompHas
mpu3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsMas U HAKJIOHHAS PU3MbL; OOKOBasi ¥ TIOJTHAs
MOBEPXHOCTh Tpu3Mbl. [lapamienenunen, NpsSMOYTOJbHBIA TapaJljIeenUNes U €ro
cBoiictBa. [lupamuna: n-yronpHasi nmupamMmuaa, TpaHd U OCHOBaHHUE MUPAMUJIBI; OOKOBAs
U TOJHAsl MOBEPXHOCTh MUPAMU[IBI;, MPaBUIIbHAS U yCCUYEHHAs MHUpPaMHa. DJIEMEHTHI
OpU3Mbl U TUPaMUJbl. BbluncieHne 3J1eMeHTOB MHOTOTPaHHHUKOB: p&Opa, AuaroHanu, OK 01,
YTJIbI OK 02,
Tema 5.2. Cogepxanne yueOHOro MaTrepuana 6 OK 05,
[IpaBunsHbBIE [IpaBusbHBIE MHOTOTPAaHHUKU: TOHATHE MPABWIHBHOTO MHOTOTPAHHMKA; IPAaBUJIbHAS OK 06
MHOTOTPaHHUKH. npu3Ma U IpaBUIIbHAS MUPaMUIA; IPaBUIIbHAS TPEYroJibHAs MUpPaMHUAa U MPABUIBHBIN OK 07
[Tnomane IIOBEPXHOCTHU | TeTpadp; KyO. [IpencraBieHre o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTadP, JOJACKAdAP U [IK1.1
MHOTOTPAaHHUKOB ukocadap u ap. CedeHuss mpu3Mbl U nupamuabl. [Lmomans OOKOBOW MOBEPXHOCTH H TIK1.3
MOJTHOM TMOBEPXHOCTU MPSMOW MPHU3MBI, IUIOMIAAh OCHOBAHWH, TeopeMa O OOKOBOM
MOBEPXHOCTU NpsAMON mnpusMbl. [lmomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH
NpaBWIBHON NHpaMHIbI, TEOpeMa O IUIOMAAH OOKOBOH IOBEPXHOCTH YCEYEHHOM
MTUPAMHU/IBI
Tema 5.3. CopepxaHue yaeOHOro MaTepuaa 6

Tena Bpaienus

Hunuuaapudeckass MOBEPXHOCTb, OOpa3yOIIME MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIUHAPUYECKOW TOBEpXHOCTH. [lumuuap: ocHoBaHUsT M OOKOBas IOBEPXHOCT,
oOpa3ymomias ¥ 0Chb, IUIONIAJb OOKOBOW M TMOJNHOW moBepxHOcTH. Konuueckas
MMOBEPXHOCTh, 00pa3yIoIKe KOHMYECKOHW IMOBEPXHOCTH, OCh M BEpIIMHA KOHHYECKOH
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noBepxHocTu. KoHyC: OCHOBaHME M BepIInHA, 00pa3yronias ¥ 0Ch, IJIOMIa b OOKOBOW H
MIOJTHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpa3yloliue W BBICOTA, OCHOBAHHS U
OokoBas oBepxHocTh. Cdepa u map: MeHTp, paanyc, JUaMETp, TUIONAb TOBEPXHOCTH
cheprl. B3zaumHoe pacmonoxkenue chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe, miomans chepsl. M300pakeHue Ten BpamleHUsT Ha IUIOCKOCTH. Pa3Béprka
IWIMHJIPA U KOHyca

Tema 5.4.
O0BbEMBI u
ITOBEPXHOCTEH Te

IIomaigun

CosiepkaHue y4eOHOro MaTeprasia

[Tonsitue 06 06bEMe Tena B npoctpancTBe. OCHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema
00 00BEME TIPSAMOYTOJILHOTO MapaJLISIICIIAIICIa | CIICACTBUS U3 He€. 00BEM MUpaMUIBI U
npusMbl. O0bEM HUIUHAPA, KoHyca. O0bEM mapa u mnomaab chepsl. [logoGHbIe Tena B
npoctpancTBe. COOTHOMICHHS MKy IUIOMIAISIMHU TTOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX
ten. CeueHus UWIMHIApa (MapajUielbHO M MEPIEHANKYISIPHO OCH), CEYCHHsI KOHyca
(mapayuieTbHOE OCHOBAaHMIO M TPOXOJAINEE Yepe3 BEpIIMHY), CEYeHHUs Iiapa.
MHororpaHHuK, OIMCaHHBIA OKOJIO cdepbl; cdepa, BIHCAHHAS B MHOTOTPAaHHUK HJIH B
TEJIO BpaICHUs

Tema 5.5.
JIBr>KeHUE B MPOCTPAHCTBE.
Ceuennst W KOMOWHAIMH

IIpodeccnoHanbHO OpHEHTHPOBAHHOE coOjAep:KaHUe (coAepiKaHHe NPUKJIATHOIO
MOYJISA)

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMCETPHUA OTHOCUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

HPOCTPAHCTBEHHBIX GUTYp | DieMEHThI ~ CHMMETPUH B NHPaMHIaX,  [apaUle/IeNuNeax,  MPaBUIbHBIX
B npo(ecCHOHANBHBIX | MHOTOrpaHHHKaX. CHUMMETpuss B MpPUPOJC, ApXUTEKType, TEXHUKE, B OBITY, B
3ajadax npodeccun. Mcnonp3oBaHWe JBWKEHWH B TPOCTPAHCTBE MPH PEIICHUH 33/1ad.
[TocTpoeHue ceueHnit MHOTOIpaHHUKOB U Tel BpaueHus. Meron cinenoB. KomOunarus
TeJ BpalleHUs] 1 MHOIOTPaHHUKOB. Vcrosib30BaHME KOMOMHALMI MHOIOIPaHHUKOB U
TeJI BpallleHHs B IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax
IIpakTnueckoe 3ansitue Nel8 «Cummerpust B mpupole, apXUTEKType, TEXHUKE, B
ObITY, B Ipoheccum»
IIpakTnueckoe 3anstue Nel9 «/cnosnb3oBaHne KOMOMHAIMIT MHOTOTPAaHHUKOB U Tell
BpALlEHUs B IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax»
Tema 5.6. Copneprxanue yueOHOro MaTepuasa
Pemenue 3aja4. | Beraucnenune BeIWUUH (UIMHA, YTOJI, 00BEM, IUIOIAAb MOBEPXHOCTH) T€OMETPHUECKUX
MHuororpanHMKM M Tena | puryp, HUCHOIB3ysd HW3ydeHHbIe Qopmyinbl W MeToabl. [locTpoeHme  cedeHMid
BpALLCHUS MHOTI'OI'PaHHUKOB METOJIOM CJIE/IOB, BBIIIOJHEHHE (BBIHOCHBIX) IUIOCKUX YEpTeXeH u3

PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y

KonTpoJsbHas padora 1o pasaeny 5
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Paznen 6. [lpousBognasi u nepBoodpasHasi yHkuumn 48
Tema 6.1. Copepxanne yueOHOro MaTrepuana 2
MOHOTOHHOCTh u | [IpoMeXyTKH MOHOTOHHOCTM (YHKIMH. MaKCUMyMbl ¥ MUHHUMYMBI (DYHKITUH.
SKCTPEMYMBI ¢Gynxuuy. | Hanbospliee 1 HaMEHbIIIee 3HaUeHHE QPYHKIMH Ha TIPOMEKYTKE
Touku ’3KcTpeMyma
Tema 6.2. Cogepxanue yueOHOro Marepuana 6
Ilonatne  wenpepbiBHOCTH | HempeprsiBHBIC (HyHKIMHA. MeTOT HHTEPBAJIOB ISl PEIICHUST HEPABESHCTB
byHKIUH. Merton
UHTEPBAJIOB
Tema 6.3. Cogepxanue yueOHOro MaTrepuana 8
[IpousBoaHas. [IpousBonnas ¢ysknum. [‘eomerpuueckuii W (U3WYECKHA CMBICT MPOU3BOJIHOM.
I'eomerpuueckuii u | [IpousBogubie 3neMeHTapHbIX GyHKIUH. DOpMyIbl HAXOXKACHHS TPOU3BOTHOM CYMMBI,
buznveckuii CMBICJI | TPOU3BEACHHUS M YACTHOTO (DYHKITHIA
MIPOU3BOAHOMN
Tema 6.4. MounoronHocts | Comepikannue yaeOHOTO MaTepraia 6
byHKIUH. Touku | [IpumeHeHre NPOU3BOAHONM K HCCIENOBAaHUIO (YyHKIMA HAa MOHOTOHHOCTH U
JKCTpEMyMa KCTPEMYMBI
Tema 6.5. CojieprkaHue yueOHOro Marepuaia 6
Haubonpmiee u | HaxoxaeHue HauOONbIIEr0 W HaWMEHBIIEro 3HayeHUs (YHKIMKM Ha OTpe3Ke.
HavMEHbIIIEe 3HaueHus | [IpumeHeHne MPOU3BOMHON ISl HAXOXKIEHHUS HAWIYUYIIETO PELICHUS B MPHUKIATHBIX
byHKITUN 3ajauax, AJIs ONpeaesieH sl CKOPOCTH Ipoliecca, 3alaHHOr0 (hopMyIoi miu rpadukom
Tema 6.6. Haxoxnenue | IlpodeccnoHalbHO OpHMEHTHPOBAHHOE CcoOJep:KaHHe (colep:KaHUe TPHUKJIATHOIO
ONTUMAJIBHOTO pe3yJjIbTaTa ¢ | MOAYJIsi)
ITOMOLIBIO TPOU3BOJHON [lpukiagaple 3ama4d, B TOM YHCIE COIHMAIBHO-PKOHOMHUYECKOTO U (U3NYECKOTO
XapakTepa, UX pPelieHHe CPeACTBAMUA MaTEeMAaTHYECKOr0 aHaJIn3a
IpakTuyeckoe 3ansitne Ne2(0 Hanmensinee n Hanbospliee 3HaueHne QyHKIUU 2
I[pakTuuyeckoe 3ansitne Ne21Hanmensiee 1 Haubosblee 3HaYeHUE PYHKIIUU 2
I[pakTuyeckoe 3ansitue Ne22 Haumenbiee u HanOoJIblIee 3HaUeHUE QYHKITNH 2
Tema 6.7. CojeprkaHue yueOHOro MaTepuaia 6
[TepBoobOpasuas GpyHKIIMN [TepBooOpasnas. Tabauia nepBooOpa3HBIX
Tema 6.8. CojieprkaHue yueOHOro Marepuaia 6

[lmomane KpUBOJMHEMHOMN
Tpanemnum. dopmyna
Herotona — JleiiOHuma

WuTerpan, ero reoMerpuyeckuii U (QuU3MUECKUN cMbICI. BbIUncieHne HMHTErpaia 1o
dopmyne Herorona-Jleitbnuma

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
[IK1.1
IIK1.3
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Tema 6.9. CopepxaHue yaeOHOro Marepuaa 1
IIpumenenue npousBoaHON | Pemenne 3amad Ha NpUMEHEHHE TMPOU3BOAHON W MHTErpayia Ui BBIYHCICHUS
U 11epBo00Opa3Hoi GpyHKIMU | HU3UYECKUX BEJIMUYHMH U IUIOIIAAEH
KonTpoasHas padora 1o pazueny 6 1
Paszpnen 7. Teopusi BepoATHOCTEH M CTATHCTHKA 30
Tema 7.1. Copepxanue yueOHOro MaTrepuana 2
[IpencraBieHue JaHHBIX [IpencraBnenne JaHHBIX C TOMOIIbIO TaOnu U auarpamm. Cpennee apupmeTnyeckoe,
U OlMcaTeNbHas CTATUCTHKA | MEAMaHa, HauOOJblllee M HAUMEHbIEE 3HAYCHHS, pa3Max, AHUCIEPCHs, CTaHIIApPTHOE
OTKJIOHEHHE YUCJIOBbIX HAOOPOB
Tema 7.2. Cogepxanue yueOHOro MaTepuana 4
Cnyyaiinble cOOBITHSL. CrnyualiHple SKCIIEpUMEHTHI (OMbBITHI) U CIy4ailHble COOBITHS. DJIeMEHTapHbIE COOBITHS
Onepanun Haj COOBITUSAMU | (MCXO/bI). BepOsATHOCTH CIy4aHOrO COOBITHSA. BJIM30CTh YacTOTHI W BEPOSITHOCTH
coObiTui. CiydailHble ONBITHI C PAaBHOBO3MOXKHBIMHU 3JEMEHTAPHBIMU COOBITUSMHU.
BepositHOCTH COOBITHI B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Onepanuu HaJ COOBITHSAMU: TIEpeceUYCHHEe, 00BEMHECHUE, IIPOTHBOIIOJIOKHBIE COOBITHS.
Huarpammbl  Oiinepa. @opmyna CIO0XKEHHUS BEPOATHOCTEH. YCIIOBHAas BEPOSITHOCTD.
YMHOKEHUE BEPOSITHOCTEH. JlepeBO ciiydyalHOro sKcnepuMeHTta. Popmysia MOJHOU
BeposaTHOCTH. HezaBucuMble coObITHS
Tema 7.3. IIpodeccnonasbHO OPUHEHTHPOBAHHOE COAepP:KaHMe (COoAep:KaHHe NPHUKJIATHOTO
BepositHoCcTh MOYJIs1) OK 01, OK 02,
B npodeccroHanbHbIX | [IepBuyHas 00pabOTKa CTATUCTMYECKUX AaHHBIX. ['paduueckoe UX IpeICcTaBIEHUE. OK 03,
3a1a4ax Haxoxaenne cpenHUX XapaKTEpHUCTUK, HaOMroAaeMbIX MaHHBIX. OleHKa BEpOSTHOCTU OK 04
coOBITHS B TIPOECCHOHATFHON JISATEIILHOCTH, pEIeHHe MPo(ecCHOHAIBHBIX 3a/1a4 Ha OK 06
BEPOATHOCTh COOBITHS, MPUMEHEHHE CTAaTUCTHMYECKUX METONOB I  pPELICHUS IIK1.1
npodecCHOHATBHBIX 33124 I1K1.3
[Mpaktudeckoe 3auaTre Ne23 OTHOCUTENbHAS YaCTOTA COOBITHS 2
[IpakTuueckoe 3anarue Ne24CTaTUCTUUECKOE ONIPEIEIEHUE BEPOATHOCTH 2
[IpakTrueckoe 3ansTre No25 OrieHKa BEpOSTHOCTH COOBITHS 2
[Tpaktrueckoe 3ansTre Ne26 Pemenne 3a1ad Ha BEPOSITHOCTh COOBITHI 2
Tema 7.4. Copepxanne yueOHOro MaTrepuana 4
OnemeHTsl KOMOMHaTOpUKN | KoMOMHATOpHOE TpaBmiio yMHOXKeHuUs. [lepecTanoBku 1 (akTopuai. Yuciao coueTaHui.
Tpeyronbuauk Ilackans. @opmyna 6mHOMa HhroTOHA
Tema 7.5. Cogepxanne yueOHOro MaTepuana 2

CepI/II/I IIOCJIICAOBATCIIbHBIX

bunapublii  cayyalHbIM  ombIT  (MCOBITaHHWE), ycmeX ©  Heymada. HesaBucumbie
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WCIIBITAaHUHN ucnbiTanus. Cepusi HE3aBUCUMBIX MCTIBITAHUN 10 TIepBOTO ycrnexa. Cepust He3aBUCUMBIX
ucnbiTaHuil bepnyinu

Tema 7.6. CopepxaHue yaeOHOro MaTrepuaa 6

Cnyuaiinele BenmuuHbl M | CiiyuaiiHas BenuuuHa. PacnpeneneHue BeposTHOCTeH. J[uarpamma pacrpeseseHus.

pacrpeaeseHus. [Ipumeps! pactpenenennii, B TOM 4Kciie, TeOMETPUUYECKOE U OMHOMHUAIIBHOE.

MatemaTtuueckoe YucioBble XapaKTEPUCTUKH CIy4YalHBIX BEJIMYMH: MaTEeMaTUYECKOE OXUJaHUE,

OKUJIaHUE CIly4alHOM | IUCTIepCHsi W CTaHJapTHOE OTKJIOHEeHWe. [Ipumepsl NpPUMEHEHHS MaTeMaTHYECKOTO

BEJIMYUHBI OXKMJIaHMS,, B TOM YHCJIE B 3aJadyax M3 IIOBCEJHEBHOW MXU3HU. MaremaTruueckoe
OXUJaHWe OWHApPHOW CIIy4aliHOW BEIMYMHBL MareMaTH4ecKoe OXKHIAHUE CYMMBI
CIy4yalHbIX BeIWYMH. MaTeMaThyecKoe OKHUJAHUE U JUCIEPCUS T€OMETPUYECKOTOo U
OMHOMHAJIBHOTO pacrpeiesIeHui

Tema 7.7. Cogepxanue yueOHOro MaTepuana 3

3akoH  OONBIIMX  YHMCEN. | 3aKOH OOJBIIUX YKCENI M €r0 POJib B HAYKE, MPUPOJIC U 00mIecTBe. BrIOOpOUHBIl MeTOT

HenpepsiBHble  city4aiiHbIC | uccieqoBaHui. [IpuMepbl HEMPEPBIBHBIX CIyYaiHBIX BeMUYMH. [IOHATHE O TUIOTHOCTH

BEJIMYMHBI (paclpesieNieHus1) | pacrpeeieHus. 3a1aun, MPUBOIAIIMNE K HOPMAJIbHOMY pacrpeneicHuto. [loHstre o

Hopwmainbsnoe HOPMaJIbHOM paclpeie]IeHuU

pacrpeneneHie KoutposbHas padora no remam pasuena 7 1

IIpome:xxyTouHasi arrectanus (JK3amMeH)

Bcero: 214
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3. YCJIOBUSI PEAJTU3ALIMU OBLLIEOBPA3OBATEJIBHOI YYEBHOM
TV CHMUILIAHBI

3.1. MaTepuaJIbHO-TEXHUYECKOE O0ecTeyeHue:

Jlig peanu3anuy MpOrpaMMbl y4eOHOW MUCHMILIMHBI B HAUYUM HUMEETCS y4eOHBIH KaOWHET
MatemaTuku. [lomemenue kaOuHeTa ymoBieTBOpsieT TpeOoBaHusiM CaHUTAPHO-IMHIEMHUOIOTUICCKUX
npasui U HopmaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ocHalieHO TUIIOBBIM 000pPY10BaHUEM.
Oo6opynoBanue yueOHOro KaduMHeTa M padounX MeCcT KaduHeTa:

- MapThI;

-CTYJIbS,

- IOCKa ¢ MarHUTHOM TOBEPXHOCTBIO;

- pabodee MeCTO MPernoIaBaTels;

-HarsiiHble mocoOus (Y4eOHHMKHU, OMOpPHBIE KOHCIEKTHI-IUIAKAThl, CTEH/bI, KapTOYKH, pPa3IaTOYHBIH
MaTepual, KOMIUIEKTHI PAKTHICCKUX padoT).

- JI0OCKa ¢ MAarHUTHOM MOBEPXHOCTHIO;

- KOMITJIEKT U3MEPHUTEIbHBIX HHCTPYMEHTOB: JIMHEWKA, TPAHCIIOPTHD, YTOIBHUK, [IUPKYJIb;
TexHu4yeckune cpeacTna:

- KOMITBIOTED;

KoMiuiekT yueOHO—MeTOANYeCKOH JOKYMEHTAIIUM:

-pabouas mporpaMma y4eOHOU TUCHUILIIUHBI «MaTeMaTrukay

- TEMaTU4eCKOe TUIAaHUPOBAHHUE;

- METOJIMYECKUE YKa3aHUS TI0 TPAKTUICCKUM 3aHSITHSIM.

- IporpaMMa U METOJUYECKHE YKa3aHHs 10 BHEAYUTOPHOM CaMOCTOSITEIbHOM paboTe
CpeacTrBa KOHTPOJIA:

- KOMIUIEKT KOHTPOJIBHO — U3MEPHUTEIbHBIX MATEPUAIIOB MO TUCIUILINHE;

- KOMITJIEKT TIPAKTHYECKUX padoT;

- KOMILJIEKTBI TECTOB T10 pa3jieiaM JUCIUILIUHBIL.

Harasianbie mocoousi:

—IUTaKaThl, TAONUIIBI, CXeMbl, hoTorpaduu, KapTOUKH, TIOTUYECKUE CTPYKTYPHL;

3.2. Uu¢popmanuoHHOe oOecredYeHus peaau3auu MporpaMmbl

3.2.1 OcHOBHbBIE ITeYATHBIC N3TAHNA:

1.Maremaruka : yue6.1y1s cTyeHTOB y4eOHbIX cpel. mpod. oOopasosans/ M.W. Bammakos.-
M:O06pazoBare10HO U3IATENBCKUN HEHTP «AKageMus», 2025t

2.Anrebpa u Havana aHanu3za.10-11 k. Amumos 1A, Konsirua FO.M. u np M.: [Ipocsemenue, 2020r
3.T'eometpus 10-11 xn : JI.C. Aranacsn, B.®.byty308 u np- M.: IIpocsemenue, 2020r

4 MopakoBuu A.I'. AnreOpa u Havyasa MareMatuueckoro ananusa. Yacte 1. YueOuuk10-11 kir.-M.,2013
5.Mopakosuu A.I'. Anre6pa u Hadaja MmaTeMaTuueckoro aHaiausa. Yacte 2. 3amaunuk10-11 xi1.-M.,2020
6.CmupnoBa I.M, CmupnoB B.A I'eometrpus 10-11 ki1 — Muemosuna, 2020

3.2.2 OcHOBHBIE JICKTPOHHbIC U3AHUSA

1. Beepoccuiickue mHTepHeT-omummuaznnl. - URL: https://online-olympiad.ru/ (mata oOpamienus:
12.07.2021). - TekcT: 3IEKTPOHHBIMN.

1. Enunas komrekmmst 1udpoBbIX o0Opa3oBaTelbHBIX pecypcoB. - URL: http://school-
collection.edu.ru / (mara obpamenus: 08.07.2021). - TekCT: 37IeKTPOHHBIH.
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2. Nudopmanmonnas cuctema «EnuHOe OKHO J0CTyna K 0Opa3oBaTelIbHBIM pecypcamy». -
URL: http://window.edu.ru / (nara obpamenus: 02.07.2021). - TekcT: 37I€KTPOHHBIA.

3. Hayunast oanekrponnas OuOmmotreka (HDB). - URL: http:/www.elibrary.ru (marta
obpamienus: 12.07.2021). - TekcT: 3IE€KTPOHHBIM.

4. OtkpeiThiii kKoyutepk. Marematuka. - URL: https://mathematics.ru/ (mara oOpamieHus:
08.06.2021). - TekcT: 2IEKTPOHHBIMN.

5. [ToBTopum Mmatematuky. - URL: http://www.mathteachers.narod.ru/ (mata oOpaieHus:
12.07.2021). - TekcT: 3MEKTPOHHBIMH.

6. CnpaBoyHUK o MaTeMaTUKe JUISL IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nata o6pamenus: 12.07.2021). - TekcT: 37€KTPOHHBIH.

7. Cpennsisi maremarndeckass mHTepHeT mkoma. - URL: http://www.bymath.net / (mara
obpamenus: 12.07.2021). - TekcT: 3IE€KTPOHHBIMH.

8. Oenepanbubiii mopran «Poccuiickoe obOpazoBanue». - URL: http:/www.edu.ru / (nmata
obpamienust: 02.07.2021). - TekcT: 37EKTPOHHBIH.

0. @denepalibHBIl  HEeHTp  WH(DOpPMAMOHHO-00pa3oBaTeNbHBEIX  pecypcoB. -  URL:
http://fcior.edu.ru / (nara obpamenus: 01.07.2021). - TekcT: 37€KTPOHHBIH.

3.2.3 JlonoaHUTEIbHbIE HCTOYHUKHU
1. Mopakosuu A.I'. Anrebpa u Havyaina MaTematnyeckoro ananmsa. Yacte 1. Yuebnnk10-11 xi.-
M.,2020
2. Mopakosuu A.I'. Anrebpa 1 Hayaa MaremMaTuieckoro anaimsa. Yacts 2. 3agaunnk10-11 K-
M.,2203
3. Cwmupnoa U.M, CmupuoB B.A T'eomerpust 10-11 ki1 — Muemosuna, 2020
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBHIEOBPA3OBATEJIBHOU YYEBHOU JUCHUIIVINHBI

Ob6mas/npodeccnonaabHas Pa3znen/Tema Tun OLIEHOYHBIX
KOMIIeTEeHI U MepONPHUSITHSI
OK 01. Bseibupare cmocobwsr | Tema 1.1, 1.2I1-o0/c® 1.3, | TecrupoBanwue
petieHus 3amaq | 1.4I1-o/c, 1.511-0/c, 1.6. VYcrHbIl onpoc
npodecCHOHAIbHON Temsr 2.1- 2.7, 2.8 I1-o/c, | MaTemaTnyecKkuii AUKTaHT
JIEATEIIbHOCTH  MPUMEHUTENIBHO | 2.9. IIpencraBnenue
K pa3JIMYHBIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yiapTaTOB IPAKTUYECKUX
3.7. pabor
Temsr 4.1 - 4.4, 4.5I1-0/c, | Kontponbnas pabota
4.6. Brinonnenue 3a/IaHUI
Temwr 5.1, 5.2, 5.3[1-0/c, | mpomMeEXKYyTOUHOU
5,4, 5.5I1-o/c, 5.6. aTTecTanuu
Temer 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temer 7.1, 7.2, 7.311-0/c,
7.4-17.7.
OK 02. UcnonszoBare | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanmue
COBpeMeHHBIe cpeacTBa moucka, | 1.4I11-o/c, 1.5I1-o/c, 1.6. YcrHbIl onpoc
aHam3a W uHTepnperanuu | Temsr 2.1- 2.7, 2.8 I1-o/c, | MartemaTHuecKuii JUKTAHT
nHbopmanuu, 2.9. IIpencraBnenue
U uHpopmanuonnbsie | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yibTaTOB MPAKTHYECKUX
TEXHOJOTHHM JJs BbINoJdHEHUs | 3.7. pabot
3a1a4 npodeccuonansHoit | Temsr 4.1 - 4.4, 4.511-o/c, | KonrponbHas padora
NEATEILHOCTH 4.6. Brinmonnenue 3aJaHUN
Temsr 5.1, 5.2, 5.3[1-0/c, | mpoOMEKyTOUHOM
5,4, 5.5I1-o/c, 5.6. aTTeCcTaluu
Temer 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temer 7.1, 7.2, 7.311-0/c,
74-17.
OK 03. [InanupoBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
U peanu3oBbBaTh coOctBeHHoe | 1.4I1-o/c, 1.511-0/c, 1.6. YcTHBIN ompoc
npo¢eCCHOHAIBHOE Temer 2.1- 2.7, 2.8 Il-o/c, | MaremaTu4eCKUli JTUKTAHT
51 JIMYHOCTHOE pasBurue, | 2.9. [IpencraBnenue
NpEeANPUHUMATENIbCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MNPAKTHUECKHUX
EeATEILHOCTD 3.7. pabor
B npodeccuonanbHo cdepe, | Temnr 4.1 - 4.4, 4.511-o/c, | KonTponsHas pabora
HCIIOJIb30BaTh 3HaHus | 4.6. Brinonnenue 3aJaHUAN
no ¢uHaHcoBoil rTpamotHocTH | Temsbl 6.1 - 6.5, 6.611-0/c, | mpoMexKyTOUHOM
B pa3IMYHbIX  JKU3HEHHBIX | 6.7-6.9. aTTecTauuu
CUTYaIUAX Temwr 7.1, 7.2, 7.311-0/c,
74-17.7
OK 04. Oddextusno | Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue

B3aMMOJICIICTBOBAaTh U paboTaTh
B KOJUICKTUBE U KOMaHJIE

1.4I1-0/c, 1.5I1-0/c, 1.6.
Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

VYeTHBII onpoc
MaremMaTuuecKuil JUKTAHT
[IpencraBnenue
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Temer 5.1, 5.2, 5.3I1-0/c,

pe3yabTaTOB MPAKTUYECKUX

5,4, 5.5I1-o/c, 5.6. pabor
Temer 6.1 - 6.5, 6.6I1-0/c, | KontponsHas pabota
6.7-6.9. Brinonnenue 3a/IaHUI
Temst 7.1, 7.2, 7.311-0/c, | mpoOMexXyTOUHOI
7.4-17.7 aTTeCTaluu

OK 05. OcymectBiate yctayo | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

U MUCbMCHHYIO KOMMYHHKAIIUIO

1.4I1-0/c, 1.5I1-0/c, 1.6.

VYceTHBII onpoc

Ha rocyaapcTBeHHOM  s3bike | Temsr 2.1- 2.7, 2.8 II-o/c, | MaTemaTuueckuii JUKTAHT
Poccuiickoit Oenepauun | 2.9. [IpencraBnenue
c y4EeTOM ocobennocteit | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MNPaKTUYECKUX
COLIMAJILHOTO 3.7. pabor
U KyJIbTYPHOTO KOHTEKCTa Temor 4.1 - 4.4, 4.5I1-o/c, | KonrponbHas paboTa
4.6. Brinonnenue 3a/IaHHUI
Temsr 5.1, 5.2, 5.311-0/c, | mpoMexyTOUHOI
5,4, 5.5I1-o/c, 5.6 aTTecTaluu
OK 06. [Ipossnare rpaxkgancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

NaTPUOTHIECKYIO nosunuto, | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHbIi onpoc
JEMOHCTpHpOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 II-o/c, | MaTeMaTH4YeCKHI TUKTAHT
MOBEJICHUE Ha ocHoBe | 2.9. [IpencraBnenue
TPaIUIIMOHHBIX Temsbr 4.1 - 4.4, 4.51-0/c, | pe3yabTaTOB MPAKTHUYECKHUX
oOuieuenoBeyecKux ILeHHocTel, | 4.6. pabor
B ToM uucne ¢ yuderom | Temwr 5.1, 5.2, 5.3I1-o/c, | KonTponbHas pabota
rapMOHH3ALUU 5,4, 5.5I1-o/c, 5.6. Brmonnenue 3aaHui
MEKHAIIMOHAIBLHBIX Temsr 7.1, 7.2, 7.3I1-0/c, | mpoMexyTOUHOI
U MEKPEJIUTUO3HBIX OTHOWEHUH, | 7.4 - 7.7 arrecranuu
MPUMEHSTh CTaHapThI
AHTUKOPPYIIIMOHHOTO
MOBE/ICHUS
OK 07. ConeiictBoBarpy | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanmue
COXpaHEHUIO okpyxaromen | 1.4I1-o/c, 1.511-o/c, 1.6. YcrHbIl onpoc
cpensl,  pecypcocoepexenuro, | Temwr 2.1- 2.7, 2.8 II-o/c, | MaTemaTHuecKuii JUKTAHT
MPUMEHSTD 3HaHusa | 2.9. [IpencraBnenue
00 U3MEHEHUHU kaumara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPaKTHUYECKUX
TIPUHITUTIBI oepexiauBoro | 3.7. pabor
IIPOU3BO/ICTBA, spdextuBHo | Temsr 5.1, 5.2, 5.3[1-o/c, | Konrponbnas padora
JeHCTBOBAaTh B upe3BbuanHbIX | 5,4, 5.511-0/c, 5.6. Brmonnenue 3aJaHui
CUTYaIHsIX Temsr 6.1 - 6.5, 6.611-0/c, | MpOMEXYTOUHOM

6.7-6.9 aTTecTalluu
IIK 1.1 Pa3pabaTeiBaTh 1 P2, Temn 2.1,2.2, 2.3, IIpencraBnenue
BBITIOJHSATH KIACCUYECKUE U 2.4, pe3yabTaToB
COBpPEMEHHbBIE, KOMMEPUYECKHUE 2.5,2.6 I1-o/c, 2.7 MpaKTUYECKUX padboT
KEHCKHUE, MyXCKHue (B TOM P4, Tema 4.7 KonTponsHas pabota

qrcie opopMIICHHE YCOB U
00po/Ibl), TETCKUE CTPHUIKKHI
BOJIOC PA3JIMYHBIMU
UHCTPYMEHTAMHU U TEXHUKAMHU

P5, Temsr 5.1,5.2,5.3
Ilo/c, 5.4,5.5,5.6
P6, Tema 6.7

Brinonnenue 3aganuii Ha
3K3aMEHE

[IK 1.3BbImoiHsATh NpOCThIE U
CJIOKHBIE BUJIbI OKPALIUBAHUS
BOJIOC C YUETOM 3ampoca
KJINEHTA

P1,Temal.1,1.2,1.31I-
o/c, 1.4.

P 7, Temsr 7.1, 7.2 I1-o/c,
73,74,7.5

IIpencraBnenue
pe3yJIbTaTOB
IPAKTUYECKUX padoT
KontponpHas pabora
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Brinonnenue 3aganuii Ha
JK3aMeHe
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5. MEPOIIPUSATHSA, 3AIITAHUPOBAHHBIE HA ITIEPUO/J PEAJINBALIAN
OBHIEOBPA3OBATEJIBHOU YYEBHOU JUCHUIIVINHBI

Jara Conepxanue u GOpMBI MecTto Komer
NEATEIHLHOCTU MPOBEACHUS OK
Cooeporcanue - 06was xapaxmepucmura Meponpusimus.
Dopmbl: Hanpumep, Y4eOHAsl IKCKYPCUsL (8UpMyaibHas
9KCKYpCUsl), OUCKYCCUSL, NPOEKMHAsL ceccusl, Y4eOHas
npakmuxa, npousso0CmMeeHHas NPAKMUKA, YPOK-KOHYEepm,
0enosas uspa,; ceMunap, cmyoeH4eckds Kongepenyus u m.o.
CEHTI0pb IToaroroska k BIIP I'BIIOY
TTT
Jexalpsb, [ToaroroBka y4aCTHUKOB U IMPOBEACHUE €KETOTHON I'BIIOY
arpeb OJIUMIINA/IBI 110 00111e00pa30BaTEIbHBIM yUEOHBIM TTT
qucuuniauHaM 1 typ , 2 Typ
09.09 bubmmo-ypok «3HaKOMCTBO ¢ OMOIMOTEIHBIM (hOHIOM» bubnmnoreka
10.09.2025 TTT
L.
08.02.25 . | lens pycckoii Hayku. [lo3apasnenue Ha caiite TexHukyma, B | I'BIIOY
COLIMAIBHBIX CETAX TTT
12.04.25 . | lenp xocmoHaBTHKU. WH(DopMamonnsie kinaccHble yacsl B | [ BIIOY
rpymnmax TTT
Arnpenb [TonroroBka yuacTHUKOB U nipoBeaeHue Heaenu OO /] I'BIIOY
TTT
22.08.25r. | Hdenp TocymapcrBenHoro ®nara Poccuiickoit ®enepanuu | [BIIOY
Omnutaiie (dII-MO0 B COITMATBHBIX CETSX. TTT
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Hpuiaoxenue

Tembl 10OKJI210B
JIuHelinbIe ypaBHEHUS.
Maremarnueckasi CTaTUCTHKA.
Teopus BEpOATHOCTH.
[Tpou3BoHbIE M UX PU3HUECKUI CMBICI.

Tembl pedeparToB
Anrebpa v TEOMETPHS: CBS3b C APYTUMH HayKaMH.
MaremaTrka B BRIOPAaHHO# CIIEIIMAIbHOCTH: OCOOCHHOCTH M MTPOOJIEMbI TIPUMECHEHUSI.
CucTeMbl TMHEWHBIX YpaBHEHUI: ONpeieTieHne, IPUMEHEHHE.
Bekrophas anreOpa: mpuMeHEeHHE Ha TPAKTHKE.
[TpuMeHeHHe MaTeMaTHYECKUX TOJIOBOJIOMOK, HTD.
I'paduku s1eMeHTapHBIX (YHKIIHIA.

WuTerpansl: onpeneneHue, GU3NIecKii CMBICI U CIIOCOOBI BBIYHCIICHHUS.
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YTBEPXIAIO

/ N.O. amunus /

« » 20 I.

_ JUCT PETUCTPALIMY U3MEHEHUI
PABOYEH ITPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITIPEJIMETA

(HaumeHnosanue obueobpazoeamenbHo2o yuebHo20 npeomema)

10 CHEIUATBHOCTH / Tpodheccruu

(K00 u HaumeHnoBaHue cneyuarbHocmu / npogeccuu)

(roxg Habopa , popma oOyueHUs

Ha20 /20 y4eOHBIii rojg

B pa60qy10 nporpammy O6H.I€06p330BaTeJ'IBHOFO yqeGHoro npeaAMeTa BHOCATCA CICAYIOIINEC

W3MEHEHUSI:

Howme Howmepa nucToB

P Paznen paboueii mporpammbl annynu- | OcHOBaHue AJis

nu3me- 3aMEHEH .
(TIyHKT) HOBBIX | pOBaHH | BHECEHMS U3MEHEHUI

HEHU -HBIX

a BIX

PaccmoTtpen Ha 3aceiaHuu NpeIMETHOMN (LIMKJIOBOI) KOMUCCUU

IMPOTOKOJ OT « »

20

r. Ne

(OondcHocms)

(noonucs)
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