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Paboyas nporpamma o6ieo6pazosarensuoit pucipmmus MaremaTHika
pa3paboTaHa B COOTBETCTBHH C

-OejiepalbHBIM - TOCYIAPCTBEHHBIM — 00pa3’oBaTeNbHBIM — CTAHAAPTOM cpeaHero  o0mero

00pasoBanusl, YTBEPHIEHHEIM NpHKasoM MHHUCTEPCTBA 0Gpa30BaHHs u Hayku Poccuiickoi
®eneparmu or 18 mas 2023 r. N 371.

«O0 yrBepx/icHHH (eaepaTbHOrO rOCyAapCTBEHHOTO 06PA30BATENBHOTO CTaHgapTa CpeaHero
obulero oOpa3oBaHus;

-IIpukazom Munucrepersa npocewenus Poccuiickoit Meneparuun ot 12 aBrycra 2022 roja
Ne732 «O BHeceHHn u3MeHeHHI B efepanbublil rocyapcTBeHHbIiH 00pazoBaTenbHbIH CTangapT
cpejiHero obiero 06pa3oBaHMsl, YTBEPIKAEHHBIT IPUKA30M MHHHCTEPCTBA 00pa30oBaHHs U HAYKH
Poccuiickoit Menepannu ot 17 mast 2012 1. Ne 413»;

-DenepaibHBIM rocyJJapCTBEHHBIM oOpazoBaTesbHBIM CTaHapTOM CPEJTHErO
NPO(ECCHOHAILHOrO 00PasoBAHHUS, YTBEPHNIEHHOrO MPHKA30M MHHHMCTEPCTBA MPOCBEIICHHS
Poccuiickoit ®enepain ot 09 nexabps 2016 r. Ne 1565 «O6 yrBeprkmenun (enepaibHOro
roCyJapCTBEHHOIO 00pa3oBaTebHOro CTaHAApTa CpeaHero MpodecCHOHAIBLHOTO 06pa3oBaHHS
no crerpansaoctTu 43.02.15 IoBapekoe U KOHUTEPCKOE IETI0N;

- Ilpuxazom Munucrepcrra [Ipoceemenns Poceuiickoit Menepanuu ot 3 mons 2024 r. n 464
«O BHeCeHMH W3MEHEHMH B (Qe/cpalbHbIH IOCYIapCTBEHHBIH 00pasoBaTeNbHbI CcTaHaapT
cpeHero  npogecCHOHANIBHOTO  00pa3oBaHMsl, YTBEPMIAEHHOTO IPUKA30M MUHHCTEPCTBA
npocsenienus Poceniickoi ®epepanun ot 09 nexadps 2016 r. Ne 1565»

- IlpumepnbiMu paGounmu nporpammamu, paspaboranabiMu @I'BOY I1O «MucTUTYT
pa3BUTHA NpodhecCHOHAIBHOr0 00pa3oBaHus» U 0ON00pEeHHBIMH Ha 3aceanuu llerarornueckoro

cosera @I'bOY /110 MPLIO nporoxonom Ne6/2025 ot «18» anpenst 2025 roja.

Opranuszarus-pazpadorunk: YactHoe mpodeccHoHanBHOE 00pa3oBaTeNIbHOE  YUPEXKICHHE
«HoBocubOupckuii  kooneparuBHpld TexHukym uMmeHd A.H. Koceiruna Hosocubupckoro

obnorpebeorozay (UITOY «HKT um. A.H. Kocsiruna HoBocubupckoro obnnorpebcorosan)

Pazpaboruuk: ['ybanosa Enena AnekcanipoBHa, npenojasareib

PexoMeHJ0BaHO [IMKI0BOM KOMHUCCHEH 001e00pa3oBaTeNbHbIX JHCHHMILIAH

TIporoxon Ne 4 ot « 24 » agué,omq 2025 .
[Ipencenarens HUKIOBOM KOMHCCHHA ‘}4 3 MK 3apeuHas
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1. O0mas xapakTepucTUKA NPUMEPHOI padoyeil MporpaMmbl
001eo0pasoBaTeIbHOM JTUCHUIINHBI «MaTeMaTuka
1.1. MecTOo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl

CIIO:
O6mieoOpazoBaTeabHas JTUCIUILIINHA «Marematuka SIBJISIETCS
o0s3aTeNIbHONM  YacThio  0OIIe00pa3oBaTeNLHOTO  IUKIA  00pa3oBaTEIbHOU

nporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO no [ToBapckoe 1 KOHAUTEPCKOE AEIIO.

(npogeccuu/cneyuarvHocmu)

1.2. Heau u muianupyemblie pe3yJbTaThl OCBOCHHS AUCHUIIIUHbI:
1.2.1. Heapb AuCUMIIHHBI

Conepxanue MPOrpamMMBbl 00111e00pa3oBaTeIbHOM JTUCITUTIIMHBI
«MaremMaTuka» HampaBJeHO Ha JIOCTWXKEHHE pPE3yJbTaTOB €€ H3y4YCHUs
B cooTrBercTBUU ¢ TpeboBanusiMu DPI'OC COO c yueroM mnpodeccuoHaIbHON
HanpaieHHoctd PI'OC CIIO. IlpuoputeTHbIMU LEASIMU OOYYEHHsS MaTeMaTHKE
Ha 6a30BOM yPOBHE SBIISIOTCS

dbopMHpoBaHUE IEHTPATBHBIX MAaTEMATUYECKUX MOHATUN (YMCIIO0, BEIUMYMHA,
reoMeTpudeckasi Gurypa, nepeMeHHas, BEpOSITHOCTh, QYHKIIUS), 00eCTIeUBAIOIINX
MPEEeMCTBEHHOCTh W TEPCIEeKTUBHOCTh  MAaTEMaTU4YeCKOro  o0pa3oBaHUs
oOyyJaromumxcs;

NOJIBEICHHE O0YyYaroluXcsi Ha JOCTYIIHOM JJisi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKd U OKPYXKAIOLIEr0o MHUpPA, I[MOHHUMAaHUE MaTeMaTUKH
KaK 4aCTH 00ILEN KyJbTypbl YEJIOBEYECTBA;

Pa3BUTHE HMHTEIUICKTYIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyYarOIIMXCA,
MTO3HABATEIbHOM  AaKTUBHOCTH, HCCJIEAOBATEIbCKUX  YMEHUH, KPUTHYHOCTH
MBIIIUICHUS, UHTEpEca K U3YYECHUIO MAaTEMATHUKY;

dbopmupoBanre (HYHKIIMOHATIBLHOM MaTeMaTHYeCKOW TPaMOTHOCTH: YMEHHUS
pacrio3HaBaTh MaTEMAaTHYECKUE AacCIleKThl B PEAIbHBIX JKMU3HEHHBIX CHUTYAIUSIX
M TpUd  U3YYEHUM  JIPYTMX  JUCLUMIUIMH, TPOSBICHUS  3aBUCUMOCTEH

Hu 3aKOHOM€pHOCTeﬁ, (bOpMYJII/IpOBaTB X Ha A3BIKC MAaTCMAaTHKM H CO3daBaTb

! OenmepanbHas 00pasoBareibHAs MPOrpaMMa CpeaHero obmero obOpasoBaHus «MaTeMaThKa», yTBEPKICHA
mpuka3oM MuHucTepcTBa npocienieHus Poccuiickoit denepannu ot 18 masg 2023 r. N 371.
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MaTEeMaTUYeCKUE MOJEIH, TPUMEHSATh OCBOCHHBIM MAaTeMaTHYeCKU ammapar
JUIS  pelIeHHus TPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad, 3anad IpodeCcCUOHATHHOU
NeATETHLHOCTH, MHTEPIIPETUPOBATH U OIICHUBATH TIOJyYCHHBIE PE3yJIbTATHI.

s pewenus 3a0au u Oocmudicenus yeneu uyuenus OUCYUNIUHBL 8

cucmeme cpeoHe2o0 NpPoPecCUOHANbHO20 00pA3068aHUs, 8 NPUMEPHOU pabouell
npozcpamme  blO€NeHO0  OCHOB8HOe U  NPODECcCUOHANbHO — OPUEHMUPOBAHHOE
cooepoicanue.
B ocnognoe codepoicanue 6KIIOUEHbl 6ce cooepiicamenbible JUHUU, KOMOopble
npeonazaiomcs 0l 00543amenbHo20 U3VueHUus GedepanrvHoll 06paz08amebHOl
npocpammoi cpeonezo obwezco obpazosanusi no Mamemamuke (6az086bii
ypogeny). Ilpu paspabomke paboueii npocpammvl OUCYUNTUHDBL, NPENOOABAMENb
gnpase UsMeHUmMb NOCi1e008amMeIbHOCHb U 00beM YaACco8, OMBOOUMDbIL HA U3VUEHUE
memM OCHOBHO20 COOepiHCanuss Ol YCMAHOBIEHUS MENCNPeOMEMHbIX C8s3el C
opyaumu  OUCYUNIUHAMU 00WeobpazoeamenbHo2o U 0ouenpogheccuoHaiIbHO20
yuknos yyebrnozo naana Ol CIIO.

Ocnognoe codepoicanue NpUMEPHOU paboueu Npocpammbl OUCYUNTIUHD,
00pazosamenvhas OpeaHu3ayusi CamMoOCMOAMENbHO PpAclupsem memMamuKon
npogeccuoHanvHoll  HAnpasieHHoCmu  (NPOPECCUOHAILHO — OPUESHMUPOBAHHBIM
cooepoicanuemM Uil COO0EepAHCAHUEeM HNPUKIAOHO20 MOOYIs), HeoOXooumou O
oanvheuwe2o ycneunoz2o ocgoenus ooyuarowumuca OII CIIO. Ilpenooasamens
Modcem  8blOpamb  COOepiHcaHue NPUKIAOHO20 MOOYISL U3 NPEeONOHNCEHHbIX
8apUAHNO8, 8 COOMBEMCMBUU C OCOOEHHOCMAMU Cchepbl OesimeNbHOCMU 0YOYUUX
cneyuanucmos — uiu - paspabomams €20  CAMOCMOSAMENbHO,  UHMeZpupys
cooepoicanue OUCYUNTIUHDL «Mamemamuxay c codepaicanuem
obwenpogeccuonanvhvix oucyuniun u npogeccuonanvuvix mooyaet Ol CIIO ¢
yenvio opmMupo8arus NPopeccuoHaIbHbIX KOMNemeHyull.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUS  0011e00pa3oBaTeJIbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6mue komnereHuun (mamee — OK) u mpodeccroHambHbIE KOMIETEHIIUU

(manee — I1IK) ®I'OC CIIO B cOOTHECEHUHU C JIMYHOCTHBIMU, METANpPEIMETHBIMU
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W TPEIMETHBIMH pe3yibTaTaMu o0ydeHusi 0a3oBoro ypoBHs (mamee — [IPO)

dI'OC COO npeacrapiieHbl B TaOIUIIE:



Koa v HanmeHoBaHue

PesynbTaTsl 00y4yeHust

dopmupyembIx , ,

KOMIeTeH i O0mue JucuuIINHAPHbIE
OK 01. Beibupate crnocoOsl |JInuHOCTHBIE  pe3ysbTaThl  JODKHBI  oTpaxkaTh | [IPOG1. Bramenue meromamu noka3aTeinbCTB, aJITOPUTMAMH
pelieHus 3a]a4 | B YaCTH: TPYI0BOT'O BOCIIUTAHMSL: pemeHust 3aaa4; yMeHHe (QOpMYyJIHpOBaTH OIpPEIEICHUs,
npodeccuoHanbHOM - TOTOBHOCTh K TpPYyAy, OCO3HaHHME IEHHOCTH | aKCHOMBI
JIESITEIIbHOCTH MacTepcTBa, TPYI0IO0HE; U TEOPEMbl, NMPUMEHSATh HX, MPOBOAUTH JOKA3aTEJIbHbIC
MIPUMEHUTEIHHO - TOTOBHOCTb K  aKTUBHOH  JIEATEIBHOCTH | PacCyXJCHUS B XOJI€ peUICHHUs 3a/1ay;

K Ppa3JIMYHbIM KOHTCKCTaM

TEXHOJIOTHYECKOM M COLMAJIbHOW HAIPaBJICHHOCTH,

CIIOCOOHOCTH MHUAIUHPOBATD, IUITAHUPOBATh
u CaMOCTOSITENIEHO BBITOJIHATH TaKyIo
IEATebHOCTD;

- HHTEpEC K pa3IM4HbIM cdepam

npodeccuoHaNbHOM e TEIbHOCTH.
MetanpeameTHble pe3yabTaThl 10JKHBI OTPaXaTh:

OBnazenue YHUBEPCATbHBIMH y4eOHBIMU
[I03HABATEJIbHBIMH JICHCTBUSIMU:

a) 6a30BBIC JIOTUUECKHE JICHCTBUS:

- CaMOCTOSITEJILHO dbopmynHupoBaTh
M aKTyaJu3upoBaTh MpoOJeMy, paccMaTpPHUBATh
€€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIIECTBECHHBIN MPHU3HAK

WIA OCHOBaHUS Ui CpPaBHEHUs, KIACCUPUKAINN
H 0000IIIEeHH;

- OmpeneNsaTh LENH JeSATEIBHOCTH,
mapaMeTpbl U KPUTEPUHU MX JOCTHIKCHHS,
- BBISIBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS
B PACCMATPUBACMBIX SIBJICHUSX;

3aJaBaTb

[1P62. YMenue omnepupoBaTh MOHATUSMHU: CTENECHb YHCIIA,
JorapupM 4yucia; YMEHHE BBINOJHATh  BBIUUCIICHUE
3HA4YCHUU

U [peoOpa3oBaHUs  BBIPAXEHUH €O  CTENEHAMH U
norapupmamu, mpeodpazoBaHUS JIPOOHO-PANMOHATBHBIX
BBIPAKCHHUII;

[TPG3. YMeHue omepupoBaTh MOHATHSIME: PallMOHAILHBIC,
UppaLOHAJIbHbIE, HOKa3aTesbHbIE, CTEIIEHHBIE,
JOrapu(pMHUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS W
HEpPaBEHCTBA, X CUCTEMBI;

[1P64. VYmenue omnepupoBaTh MOHATUSAMHU: (DYHKITHS,
HenpepbiBHAasg (QYHKLHMSA, IPOU3BOAHAsA, IepBOOOpa3Hasd,
OTIpeIeIEHHBI MHTErPall; YMEHHUE HAXOJUTh MPOU3BOIHBIC
IEMEHTAPHBIX  (QYHKLUMH,  HUCHONb3ys  CIIPABOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CIyvasx (QyHKIUA
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJIbIINE
¥ HauMEHbIIWE 3HaueHHs (YHKIUH;, CTPOUTH Trpaduku
MHOT'O4JICHOB c UCII0JIb30BaHUEM anmapara
MaTeMaTHYECKOT0 aHaIHu3a; MPUMEHSATh MMPOU3BOAHYIO NpU
pelIeHUH 3ajau

> OOmue pe3ynbTaThl COPMYIMPOBAHBI B COOTBETCTBMH C JIMYHOCTHBIMM M MeTampeaMeTHeiMu pesynbratamu ®I'OC COO, B (GOPMHUPOBAaHMM KOTOPBIX YYAaCTBYET

o0meobpa3oBaTebHas TUCIUIDIMHA.

* JIMCUMIUIMHAPHEIE PE3YIBTATHL CHOPMYITHUPOBAHBI M TIPOHYMEPOBAHBI B COOTBETCTBUM ¢ TPEOOBAHUAME K MPEAMETHBIM pe3yibTaTam 6a30soro yposus (I1P6) ®T'OC COO (Ipukas
Muno6pnayku Poccun ot 17.05.2012 Ne 413 (pemaxums ot 27.12.2023 r.).
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- BHOCUTH KOppeKTI/IBBI B ACATCIBHOCTDL, OLICHHUBATH
COOTBETCTBHE pE3yJIbTATOB IEJIAM, OIICHUBATh
pI/ICKI/I HOCHGI[CTBI/Iﬁ OCATCIIBHOCTHU

0) 6a30BbIE UCCIIEIOBATEIBLCKUE ICHCTBUS:

- BJIaACTh HaABbBIKAaMH y‘ICGHO-I/ICCHeZ[OBaTeHBCKOﬁ
Y TIPOEKTHOM JIeATEIbHOCTH, HABBIKAMH pa3peIleHuUs
pooiieM;

- BBIABIATH  NPHYHUHHO-CJICJICTBEHHBIC  CBSI3U
n aKTyaJIHSI/IpOBaTB 3a1[aqy, BbIABUT'AThb FI/IHOTCSy
ee pelICHHS, HaXOIUTh apryMeHTHI
JJI JO0Ka3aTCJIbCTBA CBOUX YTBep)KI[eHI/Iﬁ, 3a1aBaTb
napaMeTpsl U KPUTEPUH PEIICHHS,

- aHaJ'II/BI/IpOBaTB HOJIy‘-IeHHBIe B XO0JI¢C peH_IeHI/ISI
3aJladd  pe3yJbTaThl, KPUTHUYECKH  OIICHUBATH
nux I[OCTOBepHOCTB, HpOI‘H03I/IpOBaTB NU3MCHCHUC
B HOBBIX YCJIOBHSX;

pa3pabaTbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM
aHajgm3a HMEIOIINXCS MaTepHUATbHBIX
Y HEMATEPHAIBLHBIX PECYPCOB;

- YMETh TEPECHOCHTH 3HAHUS B IIO3HABATCIILHYIO
n HpaKTI/I‘IeCKYIO 06HaCTI/I KHU3HCACATCIIbHOCTH,

- yYMETh MHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeAMETHBIX 00J1acTel;
- BBIJIBUTATH HOBBIE HJIEH, npeiaraTh

OPHUTMHAJIBHBIC MMOAXOAbI U PCUHICHU A

Ha JIBUKECHHUE; PelIaTh MPAKTUKO-OPUEHTHPOBAHHBIC 3aa4n
Ha HauOOJbIINE U HAMMEHbIINE 3HAUYCHHUS, HA HAXO0XICHUE
IyTH, CKOPOCTH U YCKOPEHHUS;

[TPGS5. YMeHue omepupoBaTh MOHATHIMH: pallMOHATbHAsS
dyHKLUMs, MOKa3aTenbHast (YHKIMSA, CTENEHHas (YHKIUS,
norapupmMudecKas byHKIHS, TPUTOHOMETPUIECKHE
¢yHkunu, obpartHele (QYHKIMU; YMEHHE CTPOUTH TpaduKu
U3YYEeHHBIX  (QYHKIHH, HCMNONb30BaTh Tpaduku Tpu
U3yUYEHHUH MPOLIECCOB U 3aBUCHUMOCTEN, IPU PELICHUHN 3a]a4
U3 JIpyrux Yy4eOHbIX MpEeAMETOB U 3aJad U3 peajbHOU
KU3HU; BBIpaXaTh (GOpMylaMu 3aBUCUMOCTH  MEKIY
BEJIMYMHAMU;

[TPG6. YMeHue peniaTh TEKCTOBBIC 331a4d Pa3HBIX THIIOB (B
TOM YHCJI€ Ha MPOLEHTH, JAOJIM M YacTH, Ha JBUKECHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 33aJadd U3
00J1aCTH yNpaBJICHUsI TMYHBIMH M CEMEHHBIMHU (PUHAHCAMU);
COCTaBIISITh BBIPAKEHUS, YpaBHEHUS, HEPAaBEHCTBA M WX
CHUCTEMBbl TIO0 YCIIOBUIO 3a/layM, HCCJIENO0BaTh MOJIYyYEHHOE
pelIeHre 1 OLEHUBATh MPaBON0I00HOCTh PE3yIbTaTOB;
[IP67. VYmeHuwe omepupoBaTh TMOHATUSIMH: CpEIHEE
apudmernueckoe, MennaHa, HauOOJbIIEe W HAMMCHbIIEE
3HA4YeHMsI, pa3Max, JUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHCJIOBOTO Ha0Opa; yMEHHE U3BIIEKATh, HHTEPIPETUPOBATD
uHOpMaIMIo, TMPEACTaBICHHYIO B  TaOiWIax, Ha
IuarpaMmax, rpaukax, OTpaskarollylo CBOMCTBA peabHBIX
IPOLECCOB U SBJICHUN; MPEICTaBIATh HH(MOPMALUIO C

IOMOIIIBIO TaGHI/H_[ u AuarpamMmm, HucciaeaoBaTb
CTaTUCTHUYECKUE JIaHHBIC, B TOM qrcie
C IPUMCHCHUEM Fpa(bH‘-IeCKI/IX MCTOHNOB H JBJICKTPOHHBIX
CpPE/CTB;

[1P68. YMeHue oneprupoBaTh NOHATHAMU: CITy4alHBINA OTIBIT
U Clly4daiiHoe cOOBITHE, BEPOSITHOCTh CIyYalHOTO COOBITHS;
YMEHUE BBIUUCIIATH BEPOSATHOCTH C HCIOJIBb30BaHUEM
rpaduyecKux METOJOB; NPUMEHATh (POPMYJIbI CIOKEHUS U




YMHOXXEHUSI BEpOATHOCTEH, KOMOWHATOpHBIE (aKThl |
dbopMyInbl MpU pEIIeHUH 3a]ady; OLIEHWBATh BEPOSITHOCTH
peabHbIX COOBITHI; 3HAKOMCTBO
CO CcInyyallHBIMH  BEIMYMHAMH; YyMEHHE TPUBOJIUTH
OpUMEpPbl  TPOSABICHHUS 3aKOHAa OOJBIIUX 4YHCET B
MPUPOJIHBIX

Y OOIIECTBEHHBIX SIBJICHUSX;

[1PG9. Ymenue onepupoBaTh MOHATHSIMHU: TOYKA, MpsMas,

IIJIOCKOCTb, IIPOCTPAHCTBO, JBYI'PaHHBIN yroi,
CKpELIUBAOIIHEC IIpsIMEBIE, rapajuieJIbHOCTh u
NEPIEHANKYIISIPHOCTD MIPSAMBIX

U TUIOCKOCTEH, YIoJl MEX/1y NPSAMBIMH, YTOJI MEX]y MPsIMON
U TUIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXAy MpPSIMbBIMH,
paccTosiHue MEXIy IJIOCKOCTSAMHU; YMEHHE HCIIOJIb30BaTh
IOpU peIleHUuH 3a7ad M3y4YeHHble (AKTBl U TEOpPEMbI
IUIAHUMETPHH; YMEHHE OLEHHBATh pa3Mepbl OOBEKTOB
OKPY’KaIOLIEero MUpa;

[1P610. YMmenue onepupoBaTh MOHATHSAMU: MHOTOTPAaHHHK,
CeueHHe MHOIOrpaHHMKa, KyO, Mmapajuiesenunes, Mnpusma,
nupammuia, Gurypa ¥ MOBEPXHOCTh BpAIICHUS, LHUIHHID,
KOHyC, 1map, cdepa, cedeHuss Qurypsl BpalieHus,
IUIOCKOCTh, Kacamomiasicss cdepsl, LWIMHApPA, KOHYCa,
IUIOIIAAb TIOBEPXHOCTH MUPAMUABI, IPU3MBI, KOHYcCa,
WIKMH/IPa, TIouans chepbl, 00beM KyOa, MpsSMOyroJIbHOTO
napasenenunesa, MupaMuabl, MPU3Mbl, HIUIMHIPA, KOHYCA,
mapa; yMEHUE n300paxkaThb MHOTOT'PaHHUKH
U TIOBEPXHOCTH BpALICHUS, HUX CEYEHUS OT PYKH, C
MIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB U  DIIEKTPOHHBIX
CpeACTB;  yMEHHME  paclo3HaBaTb  CHMMETPHUIO B
NPOCTPAHCTBE;  yYMEHHE  paclo3HaBaTb  MPaBUIIbHBIC
MHOT'OI'paHHMKH;

[IP611 VYwmeHue omnepupoBaTh TMOHATUSAMHU: IBH)KECHHE
B TPOCTPAHCTBE, MOAOOHBIE (GUTYPHI B TNPOCTPAHCTBE;




WCIIOJIb30BaTh OTHOILICHUE IUIONIAJEH MOBEPXHOCTEN U
00beMOB MTO00HBIX (PUTYD MPHU PEIICHUH 3a7aY;

[1P612. YMeHue BBIYHCIATH T'€OMETPUYECKHE BEIMUYHUHBI
(nmvHa, yroi, TUIONaab, 00beM, IUIOMIAh TMOBEPXHOCTH),
UCTIONB3YS U3y4eHHBIC (DOPMYIIBI U METOJIBL;

[1P613. YMmenue onepupoBaTh MOHATUSAMH: MPSIMOYTOIbHAS

CUCTEMa KOOpJHUHAT, KOOPJIMHATHI TOYKH, BEKTOp,
KOOpPAMHATBI BEKTOpa, CKaJspHOE IMPOU3BEICHUE, YToil
MEXIY BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEJCHUE

BEKTOPA Ha 4YHUCJIO; HAXOAWUTH C IIOMOIIBI0 H3YyYEHHBIX
dopMyT KOOpAMHATBHI CEpPEelUHBl OTPE3Ka, PACCTOSHUE
MEXy IByMsI TOUKaMU;

[1P614. YMmenue BbIOMpaTh NOIXOAALINNA U3YYEHHBIH METON
JUIA pEIIeHus 3aJadd, pPACIIO3HAaBaTb MAaTEMaTHYECKHE
(baxTbI

U MaTeMaTHYeCKHe MOJEIH B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHME IPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCHMCKOW W MHPOBOU
MaTEMaTUYECKON HAyKU

OK 02. Hcnons3oBaTh
COBPEMEHHBIC cpeiacTBa
IMOMCKa, aHanu3a H
MHTEpIIpETau HHPOPMAIIUH,
14 nH(}OpPMAITMOHHBIC
TEXHOJIOTUH JJI BBINOJIHEHUS
Bagaq npodeCcCHOHATBHON

NMEATCIIBHOCTH

JINYHOCTHBIE PE3yNbTAaThl JIOJKHBI
YacTH: IIEHHOCTH HAyYHOTO MO3HAHUS:
-c(hopMHPOBAaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAyKH H OOIIECTBEHHOW IPAKTUKH,
OCHOBaHHOTO

Ha JIajore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHpE;
MeranpenmMeTHbIE pe3yIbTaThl JODKHBI OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMH
TI03HABATEIBEHBIMH JICHCTBHAMHU:

B) pabota ¢ nHpopMameii:

- BJaJeTh HAaBBIKAMHU IIOJNy4eHUS HH(OPMALUH U3
UCTOYHHUKOB  Pa3HbIX THUIOB, CaMOCTOSITEIHLHO
OCYIICCTBIISATh TOWCK, aHAJM3, CHCTEMaTH3alUI0 U

OTpaxxaTb B

[1P61. Bnagenue mMeTogamMu J10Ka3aTeiabCTB, aIrOpUTMaMU
pemieHust 3aaa4; yMeHHe (QOpPMYJIHUPOBaTH OIpPEIEICHUs,
AKCHOMBI

U TEOpEMBbl, NPUMEHATh HX, MPOBOJUTH JI0KA3aTEIbHbIE
pacCykJIeHUs B XOJ/i€ pEUICHUS 3a]1ay;

[1P62. YmMeHue omepupoBaTh MOHATUSMHU: CTENECHb YHCIIA,
jgorapudM YuCia; yMEHHE BBINOJNHATH  BBIUMCIICHUE
3HA4YCHUU

U 1npeoOpa3oBaHUs BBIPAKEHUH CO  CTENEHSIMH U
jgorapudmamu, Mpeodpa3oBaHus IPOOHO-PAIIMOHATBHBIX
BBIPAKCHMUII;

[TPG3. YMeHue omepupoBaTh MOHATHIME: PAllMOHAIBHBIC,
UppalMOHAJIbHBIE, MOKa3aTeNbHbIE, CTEIICHHBIE,
jgorapu(pMUUYECKrUe, TPUTOHOMETPUYECKHE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;
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UHTEpHpETani0 HHPOPMALIUU PA3IMYHBIX BHUIOB U
(dhopm mpecTaBIeHNUs,

- co37aBaTh TEKCTHI B PAa3MUYHBIX Qopmarax ¢
yU4EeTOM Ha3HA4YeHUsT WHPOpPMAIMM W  IEJIEeBOM

ayJUTOpUHU, BBIOMpas  ONTHUMAJbHYIO  (opmy
MIpECTaBICHUS
U BU3yaJIN3aluH;
- OLEHUBAaTh  JIOCTOBEPHOCTb,  JIETUTUMHOCTH
uHpOpMalUK, €€ COOTBETCTBHE IPABOBBIM U

MOPaJIbHO-ITHYECKUM HOPMaM;
- UCTOJNB30BaTh CpEICTBA HWH(POPMALMOHHBIX U

KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMHA B  pEIICHUHU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPTraHW3aIlMOHHBIX  3a7a4 ¢ CcoONro/IeHueM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHCHBI, PEeCypcocOepeXeHUs, TMPaBOBBIX U
THYECKHX  HOpPM, HOpPM  WHGMOPMAUOHHON
0e30MacHOCTH

[1P64. VYmenue omnepupoBaTh MOHATUSAMH: (DYHKITHS,
HenpepbiBHAsS (QyHKLHMSA, MPOU3BOAHAS, MEpBOOOpa3Hasi,
OTIpeIeIeHHBI MHTErpall; YMEHHUE HAXOJUTh MPOU3BOIHBIC
JJIeMEHTapHbIX  (QyHKUMH,  HCMONB3ys  CIpPaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CIyvasX (QyHKIIUA
Ha MOHOTOHHOCTb, HaXOAWTh HauOOoJIbIINE
U HauMeHbIIWE 3HaueHHs (YHKIUH;, CTpOUTh Tpaduku
MHOTOUJICHOB c UCIIOJIb30BaHUEM anmapara
MaTeMaTHYECKOT0 aHalIHu3a; MPUMEHSATh MMPOU3BOJHYIO NpU
pelieHun 3a1ad
Ha JIBUKECHHUE; PelIaTh MPAKTUKO-OPUEHTHPOBAHHBIE 3a1a4n
Ha HauOOJbIINE U HAMMEHbIINE 3HAUYCHHUS, HA HAXO0XKICHUE
IYTH, CKOPOCTH U YCKOPEHHUS,;

[1PGS5. YMeHue omepupoBaTh MOHATHIMU: palMOHATIbHAsS
dyHKLUMs, MOKa3aTenbHast (YHKIMSA, CTENEHHas (YHKIUS,
norapupMudeckas byHKIHS, TPUTOHOMETPUIECKHE
¢yHkunu, obpaTtHele (QYHKIMH; YMEHHE CTPOUTH IpaduKu
U3YYEeHHBIX  (QYHKIMH, HCMNONb30BaTh TIpaduku Tpu
U3yUYEHHUH MPOLIECCOB U 3aBUCUMOCTEN, IPU PELICHUHU 3a]a4
U3 JIpyrux Yy4eOHbIX MNpEeAMETOB U 3aJad U3 peajbHOU
KHU3HH;, BBIpaXaTb (OPMYJIaMU 3aBHCUMOCTH  MEXITY
BEJIMYMHAMU;

[TPG6. YMeHue peniaTh TEKCTOBBIC 331a4d Pa3HBIX THIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBUKECHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HaJOTH, 33aJadd U3
00J1aCTH yNpaBJICHUsI THYHBIMH ¥ CEMEHHBIMH (PUHAHCAMU);
COCTaBJIATh BBIPAKEHUS, YPABHEHHUS, HEPAaBEHCTBA U UX
CHUCTEMBbl IO YCIIOBUIO 3a/layM, HCCJIENIOBaTh MOJIYyYEHHOE
pelIeHre 1 OLEHUBAThH MPABONOI00HOCTh PE3yIbTaTOB;
[IP67. VYwmeHuwe omepupoBaTh TMOHATUSIMH: CpeIHEe
apudmernueckoe, MennaHa, HauOOJbIIEe W HANMCHBIIEE
3HA4YeHMsI, pa3Max, JUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHCIIOBOTO Ha0Opa; yMEHHE W3BIIEKATh, HHTEPIPETUPOBATD
nHOpPMAIMIO, TPEJCTAaBICHHY0 B  TabiWiax, Ha
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IuarpaMmax, rpaukax, OTpaskarollylo CBOMCTBA peabHBIX
IPOLECCOB U SBJICHUN; MPEICTaBIATh HH(MOPMALUIO C
NOMOIIBI0  TAabMMIl W JWarpaMM;  HCCJIEI0BaTh
CTaTHUCTUYECKUE JTaHHbIE, B TOM qucie
C MpHUMEHEHHEM TpapHUUECKUX METOMOB U DICKTPOHHBIX
CpPEIICTB;

[1P68. YMeHue oneprupoBaTh NOHATHAMU: CITy4alHBINA OIIBIT
U CllydaiiHoe cOOBITHE, BEPOSITHOCTh CIIyYalHOTO COOBITHS;
YMEHUE BBIUUCISATH BEPOSATHOCTH C HCIOJIBb30BaHUEM
rpaduyecKux METOJ0B; IPUMEHATH (POPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOWHATOpHBIE (aKThl |
dbopMyInbl MpU pEIIeHUH 3a]ady; OLIEHWBATh BEPOSITHOCTH
peanbHBIX COOBITHIA; 3HaKOMCTBO
CO CcInyyallHBIMH BEJIMYMHAMH; YyMEHHE TPUBOJUTH
OpUMEpPbl  TPOSABICHHUS 3aKOHAa OOJBIIUX 4YHCET B
MPUPOJIHBIX

U OOIIIECTBEHHBIX SIBIICHUSX;

[1PG9. Ymenue onepupoBaTh MOHATHSIMHU: TOYKA, MpsMas,

IIJIOCKOCTb, IIPOCTPAHCTBO, JBYI'PaHHBIN yroi,
CKpELIUBAOIIHEC IIpsIMEBIE, napajuieJIbHOCTh u
NEPIEHANKYJISIPHOCTD MIPSAMBIX

¥ TTIOCKOCTEH, YTOJI MKy NMPSIMBIMHU, YTOJ MEXTy MPSIMON
U TUIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH

710 TUTOCKOCTH, PACCTOSIHUE MEXIy MPSIMBIMH, PAaCCTOSHUE
MEX/Ty TUIOCKOCTSIMH; YMEHHE MCIOIb30BaTh MPH PEHICHUH
3a7a4 U3yueHHbIE (PAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OLICHMBATh Pa3Mepbl 0OBEKTOB OKPY’KAIOIIEr0 MUPA;
[1P610. YmeHue onepupoBaTh MOHATUSIMHU: MHOTOI'PaHHHUK,
CeYeHne MHOTOTpaHHHKA, KyO, Mapajieienunes, npu3Ma,
nupammunia, Gurypa ¥ MOBEPXHOCTh BpAIICHUS, LHUIHHID,
KOHyC, T1map, cdepa, cedeHuss Qurypsl BpalieHus,
IUIOCKOCTh, ~Kacamomiasicss cdepsl, LIWIMHApPA, KOHYCa,
IUIONIa b TIOBEPXHOCTH NHPAMHUIbBI, TIPHU3MBI, KOHYyCa,
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WIKMH/IPa, TIouans chepbl, 00beM KyOa, MpsSMOyroJIbHOTO
napaJuleenuIeaa, MMPaMuIbl, TPU3MBbI, IIIMHIPA, KOHYCa,
mapa; yMEHUE n300paxkaThb MHOTOT'PaHHUKH
¥ TIOBEPXHOCTH BpAIICHUS, HMX CEUYEHUS OT pPYKH, C
MIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB U  DIIEKTPOHHBIX

CpeACTB,  yYMEHHE  paclo3HaBaTb  CHMMETPHIO B
NPOCTPAHCTBE; YMEHHE  paclo3HABaTh  MPaBUIIbHBIC
MHOTOTpaHHHKH;

[IP611 VYwmeHue omnepupoBaTh MOHATUSAMHU: JIBH)KECHHE
B TIPOCTPAHCTBE, IMOAOOHBIE (UTYPHI B TIPOCTPAHCTBE;
WCIIOJb30BaTh OTHOILICHUE IUIONIAJEH MOBEPXHOCTEN U
00beMOB MTOOOHBIX (PUTYD MPHU PEIICHUH 3a7aY;

[1P612. YMeHue BBIYHCIATH T'€OMETPUYECKHE BEIMUYHUHBI
(nmvHa, yroi, TwIoONaab, 00beM, IUIONIAh TMOBEPXHOCTH),
UCTIONB3Ys U3yYeHHbIE (POPMYIIBI U METO/IBI;

[1P613. YMmenue onepupoBaTh MOHATUSAMU: MPSIMOYTOIbHAS
CUCTEMAa  KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOD,
KOOpAMHATHI BEKTOpPa, CKaJspHOE IMPOU3BEICHUE, YToil
MEXJy BEKTOpaMH, CymMMa BEKTOpPOB, IIPOU3BEACHUE
BEKTOpa Ha YHCJIO; HAXOJWUTh C IOMOIIBI0 H3YyYEHHBIX
dopMyT KOOpPAMHATBI CEpPEelUHBl OTPE3Ka, PACCTOSHUE
MEX]y IByMSI TOUKaMU;

[1P614. YMmenue BbIOMpATh NOIXOAALINNA U3YYEHHBIH METOA
JUIS pelleHus 3aJauyd, paclo3HaBaTh MaTeMaTHYecKue
(baxTbI

U MaTeMaTU4YeCKHe MOJIETHN B MIPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE MPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCHMCKOW W MHPOBOU
MaTEMaTUYECKON HAyKU

OK

u

coOCTBEHHOE
npodeccuoHaIbHOe
JINYHOCTHOE

)4

[ImannpoBath
peann30BbIBATh

JInuHOCTHBIE pPE3yJbTaTbl JOJDKHBI OTpPaAXKaATbh
B HaCTU: JyXOBHO-HPABCTBCHHOI'O BOCTIMTAHUSA:
- C(i)OpMHpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHMHA,
OTHUYCCKOI'O ITOBCACHU,
- CIIOCOOHOCTH OICHUBATL CUTYAllMIO W IIPHUHUMATDH

[1PG1. Bnagenne merogaMu J0Ka3aTelIbCTB, alrOpUTMaMHU
peuieHus 3aaad; yMeHue (OpMYJIHPOBATH OIPEACICHHUS,
aKCHOMBI

U TEOpPEMBbl, MPUMEHSTh HX, MPOBOAHUTH JOKA3aTEIbHbBIC
pacCyXJeHHUsl B X0JI€ pEeUICHUs 3aJ1ay;




NpEANPUHUMATEIBCKYIO
JeSITEIIEHOCTD

B npodeccruoHanbHoi chepe,
UCTIONIb30BATh 3HAHUSA
10 TPaBOBOM U (PHHAHCOBOM
IPAMOTHOCTH B Pa3IHUYHBIX
YKM3HEHHBIX CUTYaIHIX

OCO3HAHHBIE PELICHNUSA, OPHEHTUPYACH HAa MOPAJIBHO-
HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HaHHME JIMYHOTO BKJaJa B IOCTPOCHUE
YCTOMYMBOTO OYAYIIEro;

- OTBCTCTBCHHOC OTHOIICHWC K CBOUM POAUTCIIAM
1 (WJIK) APYTHM YICHAM CEMbH, CO3JJaHUIO0 CEMbH Ha
OCHOBE  OCO3HAaHHOIO  IPHUHATUS  LICHHOCTEH
CEMEMHON JKU3HU B COOTBETCTBUU C TPaTULIUASIMU
HaponoB Poccuu;

MetanpeameTHbIe pe3yabTaThl T0JKHBI OTPaXaTh:
OBnazeHne  YHUBEPCAIBHBIMM  PETYJISITUBHBIMU
JNEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIbHO OCYIIECTBJISATh MO3HABATEIbHYIO
JACATCIIBbHOCTD, BBISABJIISATH Hp06HCMLI, CTaBUTH
" dhopmyIupoBaTh COOCTBEHHBIC 3a1a9u
B 00pa3oBaTelNbHON JEATEIHHOCTH W >KU3HEHHBIX
CUTyalusiX; CaMOCTOSITEIbHO COCTABJISTH  IUIAaH
peuicHud HpO6JICMBI C yueToOM HUMCHOIIUXCA
pecypcos, COOCTBEHHBIX BO3MOXKHOCTEH
U [PEaNOYTEHUN; JaBaThb OLICHKY  HOBBIM
CUTYaLUsIM;

0) CAMOKOHTPOJIb:

UCIIONIb30BaTh MpHEMbl pediekcuu JUis OUEHKU
CHUTYalllH, BHIOOPA BEPHOTO PEILICHHS;

- yMeTb OLIEHWBaTh PUCKHU M CBOEBPEMEHHO
MNPUHHUMATH PCHICHUSA 11O UX CHUKCHUIO,

B) SMOIMOHAIBHBIA WHTEIUICKT, IPEAIoIararomifi
c(hOpMUPOBAHHOCTD:

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE
K HJOCTMXXCHUIO HOCJIU W YCIEXYy, OITHMHU3M,
WHUIIMATUBHOCTh, YMEHHUE JEWCTBOBaTh, MCXOJs
U3 CBOMX BO3MOKHOCTEH;

- OMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMATh

[1P64. VYmenue omnepupoBaTh MOHATUSAMH: (DYHKITHS,
HenpepbiBHAsS (QyHKLHMSA, MPOU3BOAHAS, MEpBOOOpa3Hasi,
OTIpeIeIeHHBI MHTErpall; YMEHHUE HAXOJUTh MPOU3BOIHBIC
JJIeMEHTapHbIX  (QyHKUMH,  HCMONB3ys  CIpPaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CIyvasX (QyHKIIUA
Ha MOHOTOHHOCTb, HaXOAWTh HauOOoJIbIINE
U HauMeHbIIWE 3HaueHHs (YHKIUH;, CTpOUTh Tpaduku
MHOTOUJICHOB c UCIIOJIb30BaHUEM anmapara
MaTeMaTHYECKOT0 aHalIHu3a; MPUMEHSATh MMPOU3BOJHYIO NpU
pelieHun 3a1ad
Ha JIBUKECHHUE; PelIaTh MPAKTUKO-OPUEHTHPOBAHHBIE 3a1a4n
Ha HauOOJbIINE U HAMMEHbIINE 3HAUYCHHUS, HA HAXO0XKICHUE
IYTH, CKOPOCTH U YCKOPEHHUS,;

[1PGS5. YMeHue omepupoBaTh MOHATHIMU: palMOHATIbHAsS
dyHKLUMs, MOKa3aTenbHast (YHKIMSA, CTENEHHas (YHKIUS,
norapupMudeckas byHKIHS, TPUTOHOMETPUIECKHE
¢yHkunu, obpaTtHele (QYHKIMH; YMEHHE CTPOUTH IpaduKu
U3YYEeHHBIX  (QYHKIMH, HCMNONb30BaTh TIpaduku Tpu
U3yUYEHHUH MPOLIECCOB U 3aBUCUMOCTEN, IPU PELICHUHU 3a]a4
U3 JIpyrux Yy4eOHbIX MNpEeAMETOB U 3aJad U3 peajbHOU
KHU3HH;, BBIpaXaTb (OPMYJIaMU 3aBHCUMOCTH  MEXITY
BEJIMYMHAMU;

[TPG6. YMeHue peniaTh TEKCTOBBIC 331a4d Pa3HBIX THIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBUKECHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HaJOTH, 33aJadd U3
00J1aCTH yNpaBJICHUsI THYHBIMH ¥ CEMEHHBIMH (PUHAHCAMU);
COCTaBJIATh BBIPAKEHUS, YPABHEHHUS, HEPAaBEHCTBA U UX
CHUCTEMBbl IO YCIIOBUIO 3a/layM, HCCJIENIOBaTh MOJIYyYEHHOE
pelIeHre 1 OLEHUBAThH MPABONOI00HOCTh PE3yIbTaTOB;
[IP67. VYwmeHuwe omepupoBaTh TMOHATUSIMH: CpeIHEe
apudmernueckoe, MennaHa, HauOOJbIIEe W HANMCHBIIEE
3HA4YeHMsI, pa3Max, JUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHCIIOBOTO Ha0Opa; yMEHHE W3BIIEKATh, HHTEPIPETUPOBATD
nHOpPMAIMIO, TPEJCTAaBICHHY0 B  TabiWiax, Ha
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OMOLIMOHAJIBHOE COCTOSHUE JPYIUX, YYHUTHIBATH
€ro  MpH  OCYIICCTBICHHM  KOMMYHHKAIIHH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;

- COIMAITBHBIX HaBBIKOB, BKITIOYAFOIITIX
CIIOCOOHOCTh BBICTPAaWBATh OTHOUICHUS C APYTUMH
JIOABMHU, 3a00THUTBCS, TPOSIBISATH HMHTEpEC W
pa3pemats KOHQIHKTHI

IuarpaMmax, rpaukax, OTpaskarollylo CBOMCTBA peabHBIX
IPOLECCOB U SBJICHUN; MPEICTaBIATh HH(MOPMALUIO C
NOMOIIBI0  TabMMII M JUarpamm; HCCIIEN0BATh
CTaTUCTUYECKHE IaHHbIE, B TOM YHCIIE€ C NPUMEHEHUEM
rpaduuecKux METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

[TPGS. YMmenue onepupoBaTh MOHATHSIMH: CITyYalHBIN OTIBIT
U cliydyaifHOe COOBITHE, BEPOSTHOCTh CIIY4ailiHOTO COOBITHS;
YMEHUE BBIUMCIATH BEPOSTHOCTb C HCIOJIB30BAHUEM
rpadUUecKux METOJIOB; IPUMEHSTH (POPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
dopMynbl TpU pPELICHWU 337ay; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CIOy4yallHBIMH BEIUYHMHAMU; MPUBOAUTH
IpUMEPBl  NPOSIBICHUS  3aKOHa yucen B
MPUPOIHBIX

U OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMmenue BbIOMpATh NOIXOAALINNA U3YYEHHBIH METOA
JUISL pELICHHs 3a7add, paclo3HaBaThb MaTEMaTUYECKHE
(baxTb

U MaTeMaTU4YeCKHe MOJIETHN B MIPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B HCKYCCTBE; YMEHHE NPHUBOJUTH HIPHUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCHMCKOW W MHPOBOU
MaTEMaTUYECKON HAyKU

yMEHHE
00JIBIINX

OK 04. DddexkTrrHO
B3aHMOJICHCTBOBATh

n paboTaTh B KOJUICKTHUBE
1 KOMaHe

JIngHOCTHBIE  pe3yNbTaThl  JIOJDKHBI  OTpaXkaTh
B YaCTH: [IEHHOCTH HAYYHOTO MO3HAHUS: OCO3HAHUE
IIEHHOCTH HAy4YHOH JIeATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh TPOSKTHYI0 W HCCIEIOBATEIHCKYIO
NEeATETbHOCTh HHAUBUAYATBHO U B TPYTITIE
MeTanpeaMeTHbIe pe3yIbTaThl IOJDKHBI OTPaXaTh:
OBnazicHue yHUBEPCAITbHBIMH KOMMYHHKATHBHBIMU
JIEHCTBUSIMU

0) COBMECTHasI IeATEeIbHOCTD:

- TIOHMMATh ¥ WCIOJIb30BaTh TPEUMYIIECTBA
KOMAaHJTHOW ¥ MHAWBUIYAJIbHON pabOTHI,

[IP67. VYwmeHue omepupoBaTh IOHATUSIMH: CpEIHEE
apudmernueckoe, MeanaHa, HaWOOJbIIEe W HAMMCHBIICE
3HAUYEHMs, pa3Max, JMCIEPCUs, CTAHIAPTHOE OTKJIOHEHHUE
YUCJIOBOr0 Habopa; yMEHUE W3BJIEKaTh, UHTEPIPETUPOBATH
uHbOpMaIMIo, TPEJICTaBICHHY0O B  Ta0iuuax, Ha
nuarpammax, rpadukax, OTpa)xkaronryto CBOWCTBA peabHbBIX
IPOIECCOB U SBJICHUN; MPEICTaBIATh HH(MOPMALUIO C
MOMOIIBIO  TAOJIHII 51 JarpaMmM; HCCIIEN0BATh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCIIE€ C NPUMEHEHUEM
rpadUueCKUX METO/IOB U 3JIEKTPOHHBIX CPEJICTB;

[1P68. YMeHnue oneprpoBaTh NOHATUSIMU: CIyYailHBIN OMBIT
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- TMPUHUMATHb 1EJIM COBMECTHOW JESATEIHHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JICUCTBUS 110 €€
JIOCTHKECHHUIO: COCTAaBIISITh IUIaH  JCHUCTBUH,
pacrmpeienaTh POy ¢ y9eTOM MHEHUN YYaCTHHUKOB
00CYXJaTh pPE3yIbTaThl COBMECTHON PabOTHI;
OBnazieHue  YHUBEPCAIBHBIMH  PETYJISATHBHBIMU
JNICUCTBUSAMMU:

T') IPUHATHE Ce0s U APYTHX JIOJCH:

- IPUHUMATh MOTUBBI U apTyMEHTHI JAPYTHX JIIOAEH
MIPU aHAJIM3E PE3yJIbTATOB JEATSILHOCTH;

- IpU3HABATh CBOE MPABO M NPABO JAPYTHUX JIOJEH
Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTH MMOHUMATh MHP C MO3UIIUU
JPYTOTo YesioBeKa

U cliydyaifHOE COOBITHE, BEPOSTHOCTh CIIYYailiHOTO COOBITHS;
YMEHUE BBIUMCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpaduuecKux METOJOB; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXEHUSI BEpPOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
dbopMyIbl TpU PEIICHUH 3a]1a4; OLIEHHWBATH BEPOSITHOCTH

peadbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYalHBIMH
BEJIMYMHAMU; YMEHHUE IIPUBOAUTL IIPUMEPHI IIPOSBIICHUS
3aKOHa 00JIBIINX qucen B MIPUPOIHBIX

1 OOIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpATH MOIXOIANINN U3YUEHHBIM METOT
JUISL  pellieHUs 3a7add, paclo3HaBaTh MaTEMaTUYECKUE
baKThI

¥ MaTeMaTHYECKHE MOJICTU B MIPUPOIHBIX U OOIIECTBEHHBIX
ABJIICHUSIX, B MCKYCCTBE; YMEHHE IPUBOAMUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUM POCCUHUCKOMW U  MHUPOBOU
MaTeMaTUYECKON HAyKH

OK  0s.
YCTHYIO U
KOMMYHUKAIIUIO

Ha TOCYJapCTBEHHOM S3bIKE
Poccuiickoii denepannu
C Y4YyeToM 0COOEHHOCTEH
COLIMAJIBHOT'O U KYJIBTYPHOTO
KOHTEKCTa

Ocy1iecTBIsThH
MUCHMEHHYIO

JluyHOCTHBIE ~ pE3YyNBTATHl  JIOJKHBI
B YaCTH: 3CTETHYCCKOTO BOCIIUTAHUS:

- DCTETUYECKOE OTHOIICHHE K MUPY, BKIOUas
ACTETUKY ObITa, HAYYHOTO M  TEXHHYECKOTO
TBOpPYECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHMIA,

- CHOCOOHOCTH BOCHPUHUMATH PA3IUYHBIC BUJIBI
HWCKYCCTBa, TPaaulIUM MU TBOPYECTBO CBOETO U
OPYTUX  HapoJOB,  OIIyIIaTh  SMOIMOHAIBLHOE
BO3/ICHCTBUE UCKYCCTBA;

MeranpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPAXKaTh:

OBiajiecHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JICUCTBUSAMMU:

a) oOOmeHWe: - OCYIIECTBIATh KOMMYHHKAIIUH
BO BceX c(epax KU3HU;

- pacrmo3HaBaTh HEBepOAJbHBIC CPEJICTBA OOIICHHUS,
IIOHUMATh 3HAYCHUE COITMAJTbHBIX 3HAKOB,
pacrno3HaBaTh MPENOCHUIKU KOH()JIMKTHBIX

OTpaXkaThb

[1P61. Brnagenue meronamMu JOKa3aTeiabCTB, aJrOPUTMaMH
pelieHus 3anad; yMeHue (hopMyIupoBaTh ONpEIETCHMUS,
aKCHOMBl U TEOpPEMBbl, NPHUMEHATb HX, IPOBOJIUTH
JIOKa3aTeNlbHbIE PACCYKICHUS B XO/I€ PELICHUs 3a/1a4;

[TPGS. YMeHue onepupoBaTh MOHITHIMHE: CITyYalHBIA OMBIT
U CIy4aiiHOe COOBITHE, BEPOSITHOCTh CIIy4alfHOIO COOBITHS;
YMEHHE BBIUUCIATH BEPOATHOCTb C  HCIIOJIB30BAHUEM
rpadUuecKux METOJI0B; IPUMEHSTh (POPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEPOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
(GopMynbl IpU pPELIEHWH 3ajjady; OLIEHUBATh BEPOSTHOCTHU

peanbHbIX COOBITHI; 3HAKOMCTBO
CO CIy4yallHBIMM BEIMYMHAMHU; YMEHHE TPUBOJIUTH
OpUMEpPHl  TPOSBICHHUS 3aKOHA OOJBIIUX 4YHCET B
MIPUPOJHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

[1PG9. YMmenue onepupoBaTh MOHATHSAMH: TOYKA, MpsMas,
IJIOCKOCTB, MIPOCTPAHCTBO, JIBYTpaHHBIN yroJl,
CKPELIMBAIOIINECS MpsIMBIE, NapajuieIbHOCTh u
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CUTyalui ¥ CMATYATh KOH(IIUKTHI,
- pa3BepHYTO W JIOTMYHO H3Jaratb CBOK TOYKY
3pEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

NEepIEHIUKYIIPHOCTD MPSIMBIX
U TUIOCKOCTEMH, YToJI MEeXAy MPSIMBIMU, YTOJl MEXy MPSIMOI
U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMHM, PACCTOSHUE OT
TOUYKH

JI0 IUIOCKOCTH, PacCTOSHUE MEXKIY HpPSIMBIMHU, PACcCTOSHHUE
MEX]y MJIOCKOCTSMHU; YMEHHUE HCIIONb30BaTh MPHU PEIICHUU
3aJa4 U3yueHHbIE (PAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OILICHUBAThH pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;
[1P610. YmeHnue onepupoBaTh MOHATUSIMHU: MHOTOI'PaHHHUK,
CeUYeHHEe MHOTIOrpaHHHKa, KyO, Mapajuieienure], npu3Ma,
nupamuia, Gurypa ¥ MOBEPXHOCTh BpAIICHUS, LHUIHHID,
KOHyC, T1map, cdepa, cedeHuss (Qurypsl BpalieHus,
IUIOCKOCTh, ~Kacamomiasicss cdepsl, LIWIMHApPA, KOHYCa,
IUIOIIA/b TIOBEPXHOCTH MHUPAMUJbI, MPHU3MBI, KOHYca,
WIMH/IPa, TIouans chepbl, 00beM KyOa, MpsSMOyroJIbHOTO
napasuiesienunesia, TUupaMubl, IPU3MbL, IIIMHIpPA, KOHYCAa,
nIapa; yMEHHE n300paxkaThb MHOTOTPaHHUKH
U TIOBEPXHOCTH BpalIeHMs, HX CEYEHHS OT pYyKH, C
MIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB U  DIIEKTPOHHBIX
CPEICTB;  YMEHHE  pacrlo3HaBaTb  CHMMETPUIO B
IIPOCTPAHCTBE;  YMEHHE  paclio3HaBaTh  IPABUJIbHBIC
MHOTOTPaHHHKH;

[IP611 VYwmeHue omnepupoBaTh TMOHATUSAMHU: JIBH)KECHHE
B TIPOCTPAHCTBE, IMOAOOHBIE (GUTYPHI B TIPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOILICHUE IUIONIAJEH TMOBEPXHOCTEN U
00beMOB MTOO0OHBIX (PUTYD MPHU PEIICHUH 3a7aY;

[1P612. YMeHue BBIYHCIATH T'€OMETPUYECKHE BEIMUYHUHBI
(nmvHa, yrou, TIONaab, 00beM, IUIOMIAh TMOBEPXHOCTH),
UCTIONB3Ys U3yYeHHbIE (DOPMYIIBI U METO/IBI;

[1P613. YMmenue onepupoBaTh MOHATUSAMH: MPSIMOYTOIbHAS
CUCTEMAa  KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOD,
KOOpPAMHATBI BEKTOpa, CKaJspHOE IMPOU3BEICHUE, YToil
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BEACHUE
BEKTOpA Ha YHUCJIO; HAXOJWUTh C TOMOIIBI0 H3YYEHHBIX
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dbopMyn KOOpIAMHATHI
MEXy IByMsI TOUKaMU;
[1P614. YMmenue BbIOMpATh NOIXOAALINA U3YYEHHBIH METON
JUIs pEIIeHUs 3aJadd, pPACIIO3HAaBaTb MAaTEMaTHYECKHE
(baxTb

U MaTeMaTHYeCKHe MOJEIH B MPUPOIHBIX M OOIECTBEHHBIX
SIBIIGHUSIX, B HCKYCCTBE; YMEHHE NPHUBOJUTH HPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCHMCKOW W MHPOBOU
MaTEMaTUYECKON HAyKU

CCPCAHBI OTpPC3Ka, PaACCTOAHUC

OK 06. [IposBnsaTh
Ipa)x/1aHCKO-
MaTPUOTHYECKYIO TO3HUIIHUIO,
JIEMOHCTPUPOBATh
OCO3HAaHHOE MOBE/ICHNE
Ha  OCHOBE  POCCHMCKHX

JIyXOBHO-HPaBCTBEHHBIX
IIEHHOCTEH, B TOM YHCJIEC

C y4eTOM TrapMOHM3alUU
MEKHALMOHAIbHBIX

" MEXPEIUTHO3HBIX
OTHOULIEHUH, [IPUMEHATh
CTaHJapThI
AHTUKOPPYILIUOHHOTO
MOBEICHUS

JInyHOCTHBIC PE3YJIbTAThI JOJI?KHBI OTpaxXaTb
B 4acCTHu:
- I'paXaaHCKOro BOCIIUTAaHUA: IMPUHATHC

TPaIUIIMOHHBIX HAIIMOHAIBHBIX, O0IIEYETOBEYECKIX
TYMaHUCTHYECKHUX U IEMOKPATUYECKUX 1IEHHOCTEHH;
-IaTPUOTUYECKOTO BOCIIUTAHMS:

[IEHHOCTHOE OTHOIIIGHHE K TOCYJapCTBEHHBIM
CUMBOJIAaM,  HCTOPHMYECKOMY M  IPUPOJHOMY
HACJIEIUIO, TaMITHHUKAaM, TpaaulusM Hapo0B
Poccun, noctmkennsam Poccun B Hayke, HCKYCCTBE,
CHOPTE, TEXHOJIOTHIX U TPYAE;

MetanpeameTHble pe3ynbTaThl JOJKHBI OTPa)KaTh:
OBnazeHne  YHUBEPCAIBHBIMH  PETYJISITUBHBIMU
NEUCTBUSMH: B) OMOILMOHAJIBHBIM  WHTEJUICKT,
Mpenoararoui cOpMUPOBAHHOCTH:
--CaMOCO3HaHUS,  BKIIOYAIOLIETO  CIIOCOOHOCTH
MOHUMATh CBOE SMOIIMOHATILHOE COCTOSIHUE, BUIETh
HaIpaBJICHUS pa3BUTHS cOoOCTBEHHOM
AMOITMOHAIILHOM C(hephl, OBITh YBEPEHHBIM B ceO€;

- CaMOpEeTryJINpOBaHMsI, BKJIIOYAIOIIETO
CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTH 3a CBOE IOBEICHUE, CIIOCOOHOCTH
aJIaliTUPOBATBCA K SMOIMOHAIBHBIM H3MEHEHUSIM
U TIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

- BHYTpEHHEN MOTHBAIINH, BKJIFOYAIONIEH

[1P61. Bnagenne MeTonamMu J0Ka3aTeNbCTB, aIrOPUTMAMU
pemieHust 3aaa4; yMeHHe (QOpPMYJIHPOBaTH OIpPEIEICHUs,
aKCHUOMBI

U TEOpEMBbl, NPUMEHATh HX, HPOBOJUTH JI0KA3aTEIbHbIE
paccy’KIeHHUs B XOJIe pelIeHus 3a/1a4;

[1P64. VYmenue omnepupoBaTh MOHATUSMHU: (DYHKITHS,
HenpepbiBHAas (QYHKLMSA, TPOU3BOAHAsA, IepBooOpa3Hasd,
OIpe/IeNICHHBI NHTErpall; yMEHUE HAXOJIUTh POU3BOIHBIE
JIEMEHTAPHbIX  (QYHKLUMH,  HUCHONb3ys  CIIPaBOYHBIE
MaTepuaibl; UCCIEeI0BaTh B IPOCTEHIINX CiIydasX (pyHKINUN
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJbIINe
U HauMEHbIIWE 3HaueHHWs (QYHKIUH; CTPOUTH Tpaduku
MHOT'O4JICHOB c UCIIOJIb30BaHUEM amnmapara
MaTEeMaTHYECKOT0 aHajlIu3a; MPUMEHSTh IMPOU3BOAHYIO MpHU
peLeHnn 3aja4
Ha JIBIJKEHHUE; PelllaTh MPAKTUKO-OPUEHTHPOBAHHBIE 3a7aun
Ha HauOOJIbIINE M HAaMEHBIINE 3HAUCHUs, Ha HaXOXKJCHHUE
IyTH, CKOPOCTH U YCKOPEHUS;

[TP66. YMeHue pemaTh TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIE€ Ha MpPOLEHTHI, JAOJIM M YacTH, Ha JBUXKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCIyI, HAaJOTH, 3a7aud U3
00J1acTH yIpaBJICHUs JINYHBIMHA U CEMEHHBIMU (PHAHCAMH);
COCTaBJIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX
CHCTEMBI IO YCIOBHIO 3aJaudd, HMCCIEJOBATH IOIY4YEHHOE
pelLlIeHHEe U OLICHUBATh MPaBAONOJ00HOCTh PE3yJIbTATOB,;
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CTPEMJICHHE K JIOCTHKEHUIO LEId U YCIEeXy,
ONTUMHU3M, UHUIIMATUBHOCTb, YMEHHE JCHCTBOBATh,
HWCXOJISI M3 CBOUX BO3MOXKHOCTEI;

- DMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh ITOHUMATh
SMOIIMOHAJIBHOE COCTOSIHME APYTHUX, YUYUTHIBATH €T0
MPU OCYIIECTBICHHH KOMMYHHKAIIUU, CTIOCOOHOCTH
K COYYBCTBUIO U CONEPE)KUBAHUIO;

- COITMAJIbHBIX HaBBIKOB, BKJIIOYAOIIHX
CHOCOOHOCTh BBICTpaMBaTh OTHOIICHUS C JIPYTUMHU
JTIOJIbMH, 3a00THUTHCS, TPOSBIATH HWHTEpPEC U
pa3pemats KOHQIHKTHI

[IP67. VYmeHue omepupoBaTh MOHATHAMHU: CpeIHEe
apudMeTHIeCKoe, MeInaHa, HauOOoJbIlee W HAaUMEHBIIEEe
3HAUEHUs, pa3Max, AMUCIEPCHs], CTaHJApTHOE OTKJIOHEHHE
YHCIIOBOr0 Ha0Opa; yMeHHe H3BJIeKaTh, HHTEPIPETUPOBATH
UHPOpPMALIMIO,  TpEJICTaBIEHHY0O B  Ta0iumax, Ha
nuarpammax, rpadukax, OTpa)xarolryro CBOWCTBA peallbHbIX
NpOIIECCOB W SABICHMI; TNPEACTABIATh HHMOPMAIMIO C
NOMOMIbI0  Tabnull W JUarpamm; HCCIEeA0BaTh
CTaTUCTUYECKHUE JTaHHBbIE, B TOM qyucie
C TNpUMEHEHHEeM TIpaHUuecKux METOJOB U 3JIEKTPOHHBIX
CPEJICTB;

[TPGS. YMmenue onepupoBaTh MOHATHSIMH: CITyYalHBIN OTIBIT
U cliydyaifHOE COOBITHE, BEPOSTHOCTh CIIYYailiHOTO COOBITHS;
YMEHUE BBIUMCIATH BEPOSTHOCTh C HCIOJIB30BAHUEM
rpadUUecKux METOJIOB; IPUMEHSTH (POPMYIIBI CIOKEHUS U
YMHOXEHUSI BEpOSITHOCTEH, KOMOWHATOpHBbIE (aKThl U
(GopMynBbl TpU pPELICHWH 337ay; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4yallHBIMH  BEIMYHMHAMU; MPUBOAUTH
OpUMEPBl  TPOSBICHUS  3aKOHA yucen B
IPUPOJIHBIX

U OOIIIECTBEHHBIX SBIICHUSX;

[1P614. YMmenue BbIOMpATh NOIXOAALINNA U3YYEHHBIH METOA
JUISL pELICHHs 3a7add, paclo3HaBaThb MaTEMaTUYECKHE
(baxTbI

U MaTeMaTU4YeCKHe MOJIETHN B MIPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B HCKYCCTBE; YMEHHE NPHUBOJUTH HIPHUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCHMCKOW W MHPOBOU
MaTEMaTUYECKON HAyKU

yMEHHE
00JIBIINX

OK 07.
COXpaHEHHUIO
cpensl,
pecypcocOepekeHunIo,
PUMEHSTh

ConeiicTBOBaThH
OKpYKaroleun

3HaHUA

JIndHOCTHBIE  PE3yNbTaThl  JIOJKHBI
B YaCTH: HKOJIOTHYECKOTO BOCITUTAHUS:
- aKTMBHOE HEMpUATHE ACUCTBUN, TPUHOCSIIUX BPe]
OKpY>Karolleu cpese;

- yMEHHE MPOTHO3HPOBATh

OTpaXXaTb

He6HaFOHpI/IHTHLIC

[1PG1. Bnagenne merogaMu J0Ka3aTelIbCTB, alrOpUTMaMHU
peuieHus 3aaad; yMeHue (OpMYJIHPOBATH OIPEACICHHUS,
aKCHOMBI

U TEOpPEMBbl, MPUMEHSTh HX, MPOBOAHUTH JOKA3aTEIbHbBIC
pacCyXJeHHUsl B X0JI€ pEeUICHUs 3aJ1ay;
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00 W3MEHEHUU KIIHMMaTa,
TTPHHITHAITBI OepeKIIMBOTO
MPOU3BOACTBA, A(P(HEKTUBHO
EUCTBOBATH

B UPE3BBIYAIHBIX CUTYAITHIX

OKOJOTHUYECCKHUE IIOCIICACTBUA Hpe[[HpI/IHI/IMaeMBIX
JNEUCTBUM, TPEAOTBPAIIATh UX;

- pacUIUpPEHUE OMBITA ICATEIHLHOCTH IKOIOTHUECKON
HaIpaBJIEHHOCTH;

MeramnpeameTHble pPe3ynbTaThl JOJKHBI OTPAXKATh:
OsnageHue YHUBEpCaTbHBIMHU y4eOHBIMU
IIO3HaBaTCJIIbHBIMHA IIGI>'ICTBI/ISIMI/II

0) 6a30BbIE UCCIIEIOBATEIBLCKUE ICHUCTBUS:

- paspabaTeiBaTh IIJIaH PELICHUS TPOOJIEMBI C
y4eTOM aHaiW3a HMCIONIUXCS  MaTepHaTbHBIX
M HEMATEPHAIBLHBIX PECYPCOB;

- OCYHICCTBIIATH  IIEJICHANPABICHHBIN
MepeHoca  CpPeICcTB H  CIOCOOOB

B PO ECCHOHANTBHYIO CPELy;

- YMCTB HCpCHOCI/ITB 3HAHUS B H03HaBaTeHLHy10
Y TIPAKTUYECKYIO 00JIACTH KU3HEACITEIHPHOCTH;
OBnazeHne  YHUBEPCAIBHBIMM  PETYJISITUBHBIMU
JNEUCTBUSIMU:

0) CAMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHUTYallMisiM, BHOCHTH
KOppeKTI/IBBI B ACATCIIbHOCTB, OILICHHUBATH
COOTBETCTBHUE PE3yJIbTATOB IEIISIM

IIOMCK
JNENUCTBUS

[1P64. VYmenue omnepupoBaTh MOHATUSAMH: (DYHKITHS,
HenpepbiBHAsS (QyHKLHMSA, MPOU3BOAHAS, MEpBOOOpa3Hasi,
OTIpeIeIeHHBI MHTErpall; YMEHHUE HAXOJUTh MPOU3BOIHBIC
JJIeMEHTapHbIX  (QyHKUMH,  HCMONB3ys  CIpPaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CIyvasX (QyHKIIUA
Ha MOHOTOHHOCTb, HaXOAWTh HauOOoJIbIINE
U HauMeHbIIWE 3HaueHHs (YHKIUH;, CTpOUTh Tpaduku
MHOTOUJICHOB c UCIIOJIb30BaHUEM anmapara
MaTeMaTHYECKOT0 aHalIHu3a; MPUMEHSATh MMPOU3BOJHYIO NpU
pelieHun 3a1ad
Ha JIBUKECHHUE; PelIaTh MPAKTUKO-OPUEHTHPOBAHHBIE 3a1a4n
Ha HauOOJbIINE U HAMMEHbIINE 3HAUYCHHUS, HA HAXO0XKICHUE
IYTH, CKOPOCTH U YCKOPEHHUS,;

[1PGS5. YMeHue omepupoBaTh MOHATHIMU: palMOHATIbHAsS
dyHKLUMs, MOKa3aTenbHast (YHKIMSA, CTENEHHas (YHKIUS,
norapupMudeckas byHKIHS, TPUTOHOMETPUIECKHE
¢yHkunu, obpaTtHele (QYHKIMH; YMEHHE CTPOUTH IpaduKu
U3YYEeHHBIX  (QYHKIMH, HCMNONb30BaTh TIpaduku Tpu
U3yUYEHHUH MPOLIECCOB U 3aBUCUMOCTEN, IPU PELICHUHU 3a]a4
U3 JIpyrux Yy4eOHbIX MNpEeAMETOB U 3aJad U3 peajbHOU
KHU3HH;, BBIpaXaTb (OPMYJIaMU 3aBHCUMOCTH  MEXITY
BEJIMYMHAMU;

[TPG6. YMeHue peniaTh TEKCTOBBIC 331a4d Pa3HBIX THIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBUKECHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HaJOTH, 33aJadd U3
00J1aCTH yNpaBJICHUsI THYHBIMH ¥ CEMEHHBIMH (PUHAHCAMU);
COCTaBJIATh BBIPAKEHUS, YPABHEHHUS, HEPAaBEHCTBA U UX
CHUCTEMBbl IO YCIIOBUIO 3a/layM, HCCJIENIOBaTh MOJIYyYEHHOE
pelIeHre 1 OLEHUBAThH MPABONOI00HOCTh PE3yIbTaTOB;
[TPGS. YMmenue onepupoBaTh MOHATHSIMH: CITyYalHBIN OTIBIT
U cliydyaifHOE COOBITHE, BEPOSTHOCTh CIIYYailiHOTO COOBITHS;
YMEHHE BBIUUCIATH BEPOATHOCTh C HCIOJIb30BAHUEM
rpadUUecKuX METOJIOB; IPUMEHSTH (POPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEPOSITHOCTEH, KOMOWHATOpHBbIE (aKThl U
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dopMynbl TpU pPELICHWU 3a7ay; OLIEHUBATh BEPOSTHOCTH
peanbHbIX COOBITHIA; 3HAaKOMCTBO
CO CIOyyallHBIMM BEIMYMHAMHU; yMEHHE IPUBOJUTH
OpUMEpbl  MPOSABICHHUS 3aKOHAa OOJBIIMX 4YHCET B
IPUPOJIHBIX

U OOILECTBEHHBIX SIBIICHUSX;

[1P69. YMenue omnepupoBaTh MOHATHAMHU: TOYKA, MpsiMasi,

IUIOCKOCTb, MIPOCTPAHCTBO, JBYTpaHHbBIN yTOI,
CKpELIUBAIOIINECS MpsIMBIE, napajuieIbHOCTh u
NEPIEeHIUKYIIPHOCTD MIPSIMBIX

U IUIOCKOCTEH, YroJl MEXAY NPSMBIMHU, YTOJI MEXIY IIPIMOMI
U TUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH, PACCTOSHHUE OT
TOYKHU

JI0 TUIOCKOCTH, PAcCTOSIHUE MEXIY MpPSIMBIMHU, PACcCTOSHHE
MCKAY IIIOCKOCTAMU,; YMCHUC HUCIIOJIB30BATH IMPU PCIICHUN
3a]1a4 3y4eHHbIE (aKThl U TEOPEMBI IFITAHUMETPUH; YMEHUE
OIICHUBATH Pa3Mepbl OOBEKTOB OKPYIKAIOIIETO MHUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMH: MHOTOTPAHHUK,
CEUYCHHE MHOTOTPAaHHUKA, KyO, Mapajuielenure], npu3Ma,
nupaMuaa, QuUrypa M MOBEPXHOCTh BpallleHUs, IHIUHID,
KOHyC, 1mmap, cdepa, cedeHus GUIypsl BpalleHHS,
IUIOCKOCTh, Kacaromjasicss cdepbl, LUUIMHApPA, KOHYca,
miom@anab MOBCPXHOCTH THPAMHIBI, IIPU3MBI, KOHYCAa,
MUIMHAPA, TUIOMAAb chephl, 00beM Kybda, MpsIMOYTOJILHOTO
rnapa’jejenunena, MMpaMuiabl, IPU3MbL, TAJINHIpPA, KOHYCA,
niapa; yMEHHE n300paxarb MHOTOTPaHHUKHU
U TOBCPXHOCTHU BpallCHUA, HUX CCUCHUA OT PYKHU, C
MOMOIIbI0 YEPTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX

CpPEeACTB;  YMEHHME  paclo3HaBaThb  CHUMMETPHUIO B
NPOCTPAHCTBE; YMEHHE  paclo3HaBaTh  IMpaBUJIbHBIC
MHOTOTPaHHHKH;

[IP611 VYmeHue omepupoBaTh TOHATHSIMU: JIBHUIKEHUE
B TIPOCTPAHCTBE, MOAOOHBIE (GUTYPHI B TIPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOIICHWE IUIONIAJEd MOBEPXHOCTEH H
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00BEeMOB MOAOOHBIX (UTYp TIPU PEIICHUH 3a/1aY;

[1P612. YMeHHE BBIUMCIATH TEOMETPUUYECKHE BEITHMYMHBI
(mmuHA, yromu, IJomaab, 00bEM, IUIOMIAIL IMOBEPXHOCTH),
UCIIOJIB3YS U3yUYeHHbIE (POPMYIIBI U METOIBL;

[1P613. YMeHnue onepupoBath MOHIATUAMU: MPSIMOYTOJIbHAS

CUCTeMa KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOD,
KOOpPJIMHATBI BEKTOpAa, CKAJISIPHOE TMPOU3BEICHUE, YIOJl
MEXJIy BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEACHUE

BEKTOpa Ha YHCIO; HAXOAUTh C TOMOMIBIO H3YUYEHHBIX
dbopMynl KOOpAMHATHI CEepeIUHBl OTpEe3Ka, PaCCTOSHUE
MEXIY JBYMSI TOUKaMU;

[1P614. YMmenue BbIOMpATH MOIXOIANINN U3YUESHHBIH METOT
JUISL  pellleHUs 3a7add, paclo3HaBaTh MaTEMaTUYECKUE
bakThI

¥ MaTeMaTHYECKHUE MOJICTU B MIPUPOIHBIX U OOIIECTBEHHBIX
ABJIICHUSIX, B MCKYCCTBE; YMEHHME IPUBOAMUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUM POCCUHUCKOW U  MHUPOBOHU
MaTeMaTUYECKON HaAyKH

[NIK 3.2,  OcymecTBisrh
IIPUTOTOBJICHUE,
HEIPOIOJIKUTEIILHOE
XPaHEHUE XOJIOIHBIX COYCOB,
3aMpaBoK C
y4EeTOM notrpeGHOCTEH
pa3IMYHbIX KaTeropuiu
norpeduTeneif, BUIOB U

(dbopM o0CITyKUBAHUS.

JIn4HOCTHBIE pe3yIbTaThl IOJKHBI OTPaXaTh:
[{eHHOCTHO-CMBICIIOBBIE OPUEHTAINH:

- Oco3HaHue  3HAYMMOCTH  MaTeMaTHYECKON
IPaMOTHOCTH TUIS npoecCuoHaIbHOM
NESTeIbHOCTH TIOBapa, IOHUMaHUEe €€ poiu B
TOYHOM COOJIFOJIGHUU  pelenTyp ©  KOHTpOJe
KayecTBa.

- T'oTOBHOCTh K CamMOpa3BUTHIO U HENPEPHLIBHOMY
00pa3oBaHMIO, B TOM YHCIE B 00IaCTH NMPUMEHEHHS
MaTeMaTHYECKUX METOJOB B KyJIHMHAPHUH.
[TpodeccronanbHast STHKA U OTBETCTBEHHOCTH!

- IlposiBneHne OTBETCTBEHHOCTH TpU pacuére
UHTPEUEHTOB M COOJIIOJIEHUU TEXHOJOTHYECKUX
HOpM, TIOHMMaHUE TMOCIEACTBUNA OIIMOOK B ATHX
nporeccax.

- Oco3HaHKEe BaKHOCTH TOYHOCTH M aKKYPATHOCTH B

[IP6. VYMeHue BBIONHATH PACUETHI,
peLenTypoi 1 J03UPOBKON UHIPEAUEHTOB:
Pemienne ypaBHEHUMH W HEPABEHCTB U OIPEACIICHUS
IPONOPLUI KOMIIOHEHTOB B COyCax M 3arpaBKax.
Ucnonp3oBanne  ¢yHkmmid w©W  ux  rpadukoB s
MOJEIIUPOBAaHMUs  3aBUCHUMOCTEH  MEXIy KOJUYECTBOM
MHTPEAMEHTOB U KOHEYHBIMHU XapaKTEPUCTHUKAMU MPOJTyKTa
(HarmpuMep, KOHCUCTEHIIUEH, BKYCOM).

[Ipumenenne  METOIOB ~ MAaTEMAaTHUYECKOTO  aHAIU3a
(mpon3BOAHbBIE, MHTErpaibl) AN ONTHUMU3ALUHN PELENTOB,
HalpuMep, Ipu pacy€re MoTepb MpH TEIIOBOM 00paboTke
WIN XpaHEHUH.

3HaHWE OCHOB CTaTHUCTUKM M TEOPUU BEPOSITHOCTEM aiis
aHanu3a JlaHHBIX, HamlpuMmep, MpH OIEHKE KayecTBa
OPOAYKIMH, MPOBEACHUM JEryCTallil MU HCCIeA0BaHUU
MPEAMOYTESHUN TOTPEONTENCH.

CBA3aHHBIC C

22



pabote ¢ unciaamu u Gopmynamu ais o0ecreUeHUs
0€30MacCHOCTH U KayecTBa MPOyKIUH.
MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXkKaTh:
VYHuBepcanpHbIE NO3HABATEIbHBIE IEUCTBUS:

- Cnoco0HOCTE BBIABJIIATH MaTeMaTU4YCCKUEC
3aKOHOMEPHOCTH B pelenTax U TEXHOJOTHYECKHX
nporeccax, GopMyIUpOBaTh TUIIOTE3BI U MPOBEPATH
ux.

- HaBBIKM JJOrH4ecKoro MBIIUICHUS IJId TIOCTPOCHUA
apryMEHTHUPOBAHHBIX  pElIeHUul mpu  BbIOOpE
MCTOAOB NPUT'OTOBJICHUA U XPAHCHUS.

- YMeHHMe HCIoiib30BaTh MaTeMaTUYeCKHEe MOAETH
JId aHalinda W OINTHUMU3alMKU HNPOU3BOJCTBCHHBIX
3aja4, HampuMmep, MpU IJIAHUPOBAHUHU 3aKYTIOK
HHTPCINUCHTOB.

YHuBepcaabHble KOMMYHUKATUBHBIC IEUCTBUS:

- CriocOOHOCTH SICHO ¥ TOYHO M3JIaraTh CBOM MBICIIH,
UCIIONIB3YSl MaTEeMaTHUeCKUU S3BIK JUJISl OMHCAHUS
TEXHOJIOTMYECKUX MPOIIECCOB.

- HaBbiku paboThl B KOMaHAe NpU pPELICHUH
KOMILJIEKCHBIX 3ajad, TpeOyIOIIIX
MEXIUCHUIUIMHAPHOTO TMOAX0oAa (Hampumep, Npu
pa3paboTKe HOBBIX PELENTOB).

YHuBepcaabHbIC PETYJIATUBHBIC JEHCTBUS:

- YMeHHe TUIaHHpOBAaTh CBOIO PabOTy, OIIEHUBAThH
3 (PEKTUBHOCTh METOJNOB PEIICHUS 33aJad W
KOPPEKTUPOBaTh JICMCTBHS B 3aBUCUMOCTH  OT
pE3yJIbTATOB.

Ymenue paboTaTh € TEOMETPHUECKUMH TOHSATHSIMU B
KOHTeKCTe odopmiieHus Omon W pacuérta 0oO0OBEMOB
€MKOCTEH JUIsl XpaHEHUS.
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2. CTpyKTYpa U cojep:xaHue 001eo0pa3oBaTeJIbHOM IUCIIMIIIMHBI

2.1. O0beM TUCHUILIMHBI U BUABI y4e0HO# padoThl

Bup yyeOHoOM padoThI Oo6bem B
yacax

O0beM 00pa3oBaTeIbHOM MPOrPaMMBbI JUCHMITTUHBI 244

B T.Y.

OcHoOBHOE coaep:xkaHue 190

BT. 4..

TEOpEeTUUECKOe 00yUeHUE 128

MIPAKTUYECKNE 3aHITUSA 44

KOHCYJIbTAllUU 18

IIpodeccuoHAIBHO-OPHEHTHPOBAHHOE COAECPKAHUE 48

(copepskaHMe NPUKJIATHOTO MOLYJISA)

BT. U..

TEOpPETUYECKOe 00yUeHHE 16

MIPAKTUYECKUE 3aHITUSA 32

IIpomexyTounasi arrectanus (IK3aMeH) 6
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2.2. TemaTu4yeckuii IJIaH M cOlep:KaAHUE M CIUTIIUHBI
2.2. TemaTu4yeckuii IJIAH M COEPKAHNE U CIUTIIMHBI

Conep:xanue yueOHOro Marepuasia (OCHOBHOE H PO ecCHOHAIBHO-

HaumenoBanue pa3jieiion . | Oobem DopMupyembie
OPHEHTHPOBAaHHOE), 1a00pPATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM
U TeM 4acoB KOMIIeTCHIIHH
MOAYJIb (IPH HAJTUYHMH)
1 2 3 4
Ocnoenoe cooepocanue
Pazgnen 1. IloBTOopenume 18
Kypca MaTeMaTHKHU
OCHOBHOM HIKOJIBI
Tema 1.1 Coneprxkanne y4eOHOro MaTepuana 2
Lens u 3amauu | Llens u 3a1a4u MaTeMaTUKK IPU OCBOCHUH CTIEUATbHOCTH.
MaTeMaTHKHU npu | bazoBele 3HAaHMA W yMeHHA MO MaTeMaTHKe B NPodEecCHOHAIBLHOW U B
OCBOCHHUH CIEUUAIBHOCTH. | IOBCEAHEBHOW  NEATENBbHOCTH.  JIeHCTBUS  HAJ  TOJOKUTEIBHBIMH U
Yucna v BIYUCIICHUS OTPUIATENILHBIMA YHCIIAMHU, C OOBIKHOBEHHBIMH U JECATUYHBIMH JPOOSIMH.
JeiictBust co cTeneHsaMu, (OpMYJIbl COKPAILIEHHOTO YMHOKEHUS OK 01, OK 02, OK
Tema 1.2 Copepxanre yaeOHOTO MaTepuana 4 03, OK 04, OK 05,
IIpouenTtHbie BhluKcaeHus. | [IpocTble  MpOLEHTHI, pa3Hble CIOCOObl WX  BblUMCIeHUS. JIuHeiiHble, OK 06, TIK 3.2.
VYpaBHEHMS U HEPABEHCTBA | KBaJpaTHbIE, JPOOHO-JIMHENHbIE YPaBHEHUS U HEPABEHCTBA
Tema 1.3. Ilpogheccuonanvno-opuenmuposanmoe cooepircanue (cooeporcanue 2
[IporieHTHBIE BBIYHMCIICHUS | RPUKAAOHO20 MOOY1A)
B npodeccuoHanbHblX | [IpocTbie ¥ CIOXKHBIE — MPOIEHTHl.  [IpOllEHTHBIE  BBIYMCICHHS B
3amavax npoeCCUOHATBHBIX 3aauax
[IpakTrueckue 3aHATUS 6

1)®unancoBasi I PaMOTHOCTD. PerieHue 3a1a4 Ha MPOCTHIE U CII0KHBIE
OaHKOBCKHE MPOIICHTHI.

2)Pemienne pacu€THbIX 3a/1a4 (CTOUMOCTh Typa, CTOUMOCTb ITyTEBKHY, ...)
3)Pemenue 3a1a4y Ha pacyeT mokazaTesel AesITeNbHOCTA TYPUCTCKON (pUpMBbI
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Tema 1.4 Copepxanne yaeOHOTO MaTepuana 2
Pemenue 3a1a4. | Beruucnenus u npeoOpa3zoBaHusl. YpaBHEHUS M HEpaBEHCTBA. [eomerpus Ha
[IpakTnueckoe 3aHsaTHe IJIOCKOCTH
[IpakTrueckoe 3aHsTHE 2
Pasnen 2 Ilpsmble u 36
IJIOCKOCTH B
NMPOCTPAHCTBeE.
Koopaunatel 1 BeKTOpHI
B IIPOCTPAHCTBE
Tema 2.1.  OcnoBuble | ComepikaHue ydeOHOro MaTepuana 4
noHATHA ~ cTepeomerpud. | [Ipeamer crepeomerpun. OCHOBHBIE TOHATHUSA (TOYKa, MpsMasi, IJIOCKOCTH,
PacnionoskeHne mpsmbIX M | mpocTpaHcTBO). OCHOBHBIE aKCHOMBI — crepeoMeTpuu. Ilepecekarommecs,
IJI0CKOCTEH napajuieibHble M CKPELIUBAIOIIUECS TMpsMble. YTOI MEXIy TNpSIMbBIMH B
npoctpanctBe. [lepneHaukyasipHOCTh TpsiMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIC
(uryper OK 01, OK 03,
Tewma 2.2. [NapamnensHocts | Conepikanue yueOHOTO MaTepuaia 4 OK 04, OK 07
MPSIMBIX, IPSIMOi u | IlapannensHbie npsimas u miaockocTs. Onpenenenue. [Ipuznak. CoiicTsa.
IIJIOCKOCTH, INIOCKOCTEN [Tapannenshbie muockoctu. Onpenenenue. [Ipuznak. CpolicTBa.
Terpasap u ero snementhl. [lapamnenenumnen um ero snemeHThl. CBolicTBa
MPOTUBOIIOJOKHBIX TpaHed W JuaroHaned mnapamenenumnena. I[loctpoenue
OCHOBHBIX CEYEHUI
[IpakTuueckoe 3anaTue 2
1) Pemenne 3ana4 Ha napauIeaIbHOCTD
Tema 2.3. | Comepxxanue yaeOHOTO MaTepuana 4
[lepnieHIUKYISIPHOCTD [lepnennukynspusie npsimbie. [lapaniensHble NpsMble, MEPHEHIUKYISIPHBIE K
MPSIMBIX, npsIMOM U | mwiockocTy. [Ipu3Hak nepneHIuKyIsIpHOCTH MPSIMON U TUIOCKOCTH
IUIOCKOCTH, IJIOCKOCTEHN [IpakTuueckoe 3anaTue 2

1) Pemenue 3ama4 Ha NMPUMEHEHHE MPU3HAKA MEPIEHIUKYISIPHOCTH MPSIMOM U
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TIJIOCKOCTH

Tema 2.4. Ilepnennukymnsip | Conepikanue ydeOHOro MaTepuana 2
u HakioHHas. Teopema o
TPeX TepIeHINKYIAPaX HepneHnHKynin U HakiIOHHad. Teopema O Tpex NEPHEHAMKYJSApax. YTOi
MEX1y IPSIMOH U MJIOCKOCTBIO.
VYron mexay miockocTsmu. [lepnenauKyaspHble MIOCKOCTH.
PaccrosiHus B mpocTpaHCcTBE
[IpakTHyeckoe 3aHsATHE 4
1) Pemienue 3ama4 Ha IpUMEHEHUE TEOPEMBI O TPEX MEPIIEHIUKYIIApax
Tema 2.5. Koopaunatsl u | CopeprkaHue yueOHOro Marepuana 4
BEKTOPBI B IPOCTPAHCTBE | JleKapTOBBI KOOpAMHATHI B IpOCTpaHcTBe. BekTopsl B mpocTpancTBe. ClioskeHne
U BbIUATAHUE BEKTOPOB. YMHOXEHHE BeKTOopa Ha uucio. CkansgpHoe
Mpou3BeAeHNE BEKTOPOB. [IpocTelimre 3aqaun B KOOpAUHATAX
Tema 2.6. Ilpsmbie wu | Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooepricanue 2
IJIOCKOCTH B | HPUKIAOH020 MOOY/I:1)
IIPAKTUYECKUX 3aa49ax B3aumHoe pacrnonokeHue npsMbIX B mpocTpaHcTBe. [lapannensHocTh npsiMoi U
IUIOCKOCTH, TapajuIeIbHOCTh IUIOCKOCTEH, MEPNEHIUKYISIPHOCTh IUIOCKOCTEH.
PacnonoxeHue mNpsMBIX M IUIOCKOCTEH B OKpy’KarolmeMm wupe (mpupone,
apXUTEKType, TEXHUKE). PellieHne npakTuko-opueHTUPOBAaHHBIX 33134
[IpakTrueckue 3aHATHS 4
1) Pewienue 3aa4 Ha B3aUMHOE PacCIOIOKEHUE MPSIMBIX, IPSAMBIX U IJIOCKOCTEN
B apXUTEKTYpE.
2) [Ipumenenue 3070TOTO CEUEHUS B CTPOUTENBCTBE U 00YCTPONCTBE TOCTHHMII
Tema 2.7 Pemenue 3anmau. | ComeprkaHue ydeOHOro MaTepuasia 4
IIpamble M 1uIOCKOCTH, | PacnosnoxeHue npsMbIX U MJIOCKOCTEH B MpocTpaHcTBE. [lepneHIuKyIspHOCTb U
KOOPJMHATEl U BEKTOPHI B | MAPAJUIENbHOCTh MPSAMBIX M IIOCKOCTeH. JlekapToBbI ~ KOOpAMHATHl B
MIPOCTPAHCTBE npoctpancTse. BekTopsl B mpocTpaHcTBe. ClI0KEHUE M BBIYUTAHHE BEKTOPOB.
YMHO)K€eHue BeKTopa Ha uncio. KoopauHatel BeKTopa
Pa3nen 3. OcHOBBI 34 OK 01, OK 02, OK
TPUTOHOMETPHH. 03, OK 04, OK 05,
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Tpuronomerpuyeckue

GyHkunn
Tema 3.1 Coneprxanne ydeOHOT0 MaTepurana
Tpuronomerpuveckue Panuannas wmepa yrma. [loBOpoT TOYKM BOKpYr Hayana KOOpPIWHAT.

GYHKIUM  TTPOU3BOJIBHOTO
yria, 4ucia

OHpe,Z[CJ'IeHI/Ie CHUHYCa, KOCHHYCA, TAHI'CHCA W KOTAHI'CHCA. 3Haku CHUHYCa,
KOCHHYCa, TaHI'€HCAa MW KOTaHI'€HCAa II0 YCTBCPTAM. 3aBHCHUMOCTh MCKAY
CHUHYCOM, KOCUHYCOM, TAHI'CHCOM U KOTAHT'CHCOM OJHOI'O M TOI'O K€ yIJia

Tema 3.2 OCHOBHEBIE

Conepxkanue yyeOHOTO MaTepHraia

TPUTOHOMETPHUUECKUE Tpuronomerpuyeckue TOX/IECTBA. [Ipeo6paszoBanus IpOCTEHIINX
TOXKJIECTBA TPUTOHOMETPUUYECKUX BbIpakeHUH. CHHYC, KOCHHYC, TaHI'€HC U KOTaHI€HC
YIJIOB 0L U - O
[IpakTnueckoe 3anarue
1) Jloka3aTeabCTBO TPUTOHOMETPHUUECKUX TOXKAECTB
Tema 3.3 Copepxanre yaeOHOTO MaTepuana
Tpuronomerpuueckue O6nacTp onpeseNeHuss U MHO)KECTBO 3HAYEHUI TPUTOHOMETPUUYECKUX (PYHKITHM.

¢GyHKIMH, MX CBOWMCTBAa U
rpaduKu

YérHOCTh, HEYETHOCTHh, TEPHUOAMYHOCTh TPUTOHOMETPUYECKUX  (DYHKITHIA.
CaoiicTBa 1 rpadguku GyHKIUHN y = oS X, Yy = sin X, y = tg X, y = ctg x. Cxarue u
pacTsbKkeHue rpauKoB TPUTOHOMETPUYECKUX (PYHKITUH.

[IpeobpazoBanue rpauKOB TPUTOHOMETPUUECKHUX (DYHKITHI

[IpakTHyeckoe 3aHsATHE
1) Onpenenenue cBONCTB TPUTOHOMETPUUYECKON (PYHKLIUU 1O rpaduky

Tema 3.4  OOparHbie

Conepikanue yueOHOTO MaTepHaia

TPUTOHOMETPUYECKUE OO6patHbie Tpuronomerpuyeckue ¢pyHkuu. Mx cpoiicta u rpaduku.

byHKIIUU

Tema 3.5 Coneprxkanne ydeOHOT0 MaTepurana

Tpuronomerpruyeckue VYpaBHeHHe cOs X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a.

YpaBHEHUS U HEPABEHCTBA

Pemenue TPUTOHOMCTPUICCKUX ypaBHCHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCfII.HPIG
TPUTOHOMCTPUUCCKHUEC YPABHCHUA, CBOIAMIUCCA K KBaAPATHBIM., PCHIACMBIC
PAa3JI0KCHUCM Ha MHOXHUTCIINU, OTHOPOIHBIC.

I1K 3.2.
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[Ipocreiiime TPUroHOMETPUUIECKUE HEPABEHCTBA

Tema 3.6 Pemenue 3amau. | Comepikanue ydeOHOro MaTepuana 4
OcHoBbl  Tpuronomerpuu. | [IpeoOpasoBanue TPUTOHOMETPUUYECKUX BBIPAKCHU. Pemenue
Tpuronomerpuyeckue TPUTOHOMETPUUYECKUX YPaBHEHHUI 1 HEPABEHCTB B TOM UYHCJIE C HCIIOJIb30BAaHUEM
GyHKITIU CBOMCTB PyHKIIMIH
Tema 3.7 Ilpumenenue | Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue OK 01, OK 02, OK
TPUTOHOMETPHUHU B | HPUKIAOHO20 MOOY:) 03, OK 04, OK 05
¢buHaHCOBOI [IpakTrueckue 3aHATHS 4
JIEATEIIbHOCTH 1) ®dunancoBasi rpaMOTHOCTb. [IpuMeHeHne TpUroHOMETpUU B (PUHAHCOBOI
NEeSITeIbHOCTHU: MPEIOCTABIIEHUE KPEIUTa,  OCYILIECTBICHHE  OOMEHHBIX
JICHEeKHBIX OTepanuii 1 pa3Menienne GUHaHCOBBIX CPECTB B MPOU3BOJICTBE.
Paznen 4. IlpomsBoanas 46
" nepeoodpasHasi
GyHkunn
Tema 4.1 [onsarue | Conepxanue yueOHOro MaTepuaa 2
npousBoaHoi. @opmynsl U | [Ipupamenune aprymenta. llpupamenne ¢yHkumu. 3anadyd, TPUBOIAIMINE K
IIpaBuJIa MOHATHIO TIPOM3BOJAHOM. OrmpeneneHne MPOU3BOJHONW. AJITOPUTM OTBICKAHUS
TuQepeHIMPOBaHUS npousBogHON. @opmynsl quddepenuuponanus. [Ipasuna quddepeHunpoBanus
Tema 4.2 Tlonstue o | ComepkaHue ydeOHOro MaTepuasa 2 OK 01, OK 03, OK
04, OK 06, OK 07,
HEMPEPLIBHOCTH DYHKIUMH. | [[onstne HenpepbiBHONW (yHKUMU. CBoicTBa HempepblBHON ¢yHKIMH. CBS3b K 3.2
Meron unrepsanos MEXKIy HEMPEPhIBHOCThIO U IUGGEpEeHIIUPYEMOCThIO (YHKIIMA B TOYKE. o
AJTOPUTM pEellIEHUS] HEPAaBEHCTB METOJJOM HHTEPBAJIOB
[IpakTrueckoe 3aHsTHE 4
1) Pemenrie HepaBEeHCTB METOIOM UHTEPBAJIOB
Tema 4.3 Coneprkanue y4eOHOr0o MaTepurasa 4
I'eomeTpuyeckuit u | [eomeTpudeckuif CMbICT NPOM3BOJHOW (PYHKIUM — YIJIOBOM KO3(PQHUIHMEHT
buznyeckuit CMBICII | KacaTelIbHOU K rpaduKy (YHKLIUHU B TOUKE. Y paBHEHUE KacaTeJIbHOM K rpaduky
MIPOU3BOTHON ¢GyHKIMU. AJTOPUTM COCTaBJICHUS YpaBHEHUS KacaTeNbHOW K rpaduky
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¢bynakun y=f(x)

Tema 4.4 MOHOTOHHOCTH
byHKIHH. Touku
KCTpeMyMa

Coneprkanne ydeOHOro MaTepuana

Bo3spactanue u yObiBaHMe (QYHKIIMM, COOTBETCTBHUE BO3pACTaHUS U YOBIBAHUSA
(GyHKIUU 3HAKy NPOM3BOAHOW. 3aJaud HA MAaKCUMyM M MUHHUMYM. AJTOPUTM
UCClIeIOBaHUsI (PYHKIIMU U TIOCTPOEHUS ee rpaduKa ¢ MOMOIIBIO TPOU3BOTHOM

Tema 4.5 HWccnemoBanue
GyHKUIMH W TOCTpOCHHE

Copepxanne yueOHOTO MaTepuana

HccnenoBanune QyHKIIMM HA MOHOTOHHOCTb M TIOCTPOEHUE IpahuKoB

rpauKoB
Tema 4.6 Haubonbiiee u
HaVMEHBIIIEe 3HAYCHUS
byHKIMHA

Coneprxanne yaeOHOT0 MaTepurana

Haxoxpaenne HanOoJbIIero U HaUMEHBIIETO 3HAUEHUN (QYHKIHUH, MOCTpOCHHE
rpaduKOB ¢ UCTIOIB30BAHUEM ariapaTa MaTeMaTHYECKOTO aHaIn3a

[IpakTrueckoe 3aHsATHE
1) Pemenue 3amay Ha HaXOXJACHHUE HAWOOJBIIEr0 M HAUMEHBIIErO0 3HAYCHUH
byHKIIIN

Tema 4.7 Haxoxnenue
ONTUMAJIBHOTO pe3yJibTaTa
C MOMOIIBIO MPOU3BOJHON
B MPAKTUYECKUX 3aJladax

Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooepircanue
NPUKTIAOH020 MOOY)

HaumMensbiee 1 HanOoNbIIee 3HAYEHHUE (I)YHKI_II/II/I

IIpakTrueckue 3aHATHS

1) ®dunaHcOBasg TIpPaMOTHOCTb. DKOHOMHMYECKHI CMBICT TPOU3BOAHOU
¢dbynkiuu. McenenoBanue Npon3BOAUTEILHOCTH TIPEITPHUSITHS.

2) Pemenue 3amay Ha pacyeT ONTUMM3AIUU PACXOJOB TYPUCTUUECKOU
KOMITaHUH, TOCTUHUIIBI

Tema 4.8 IlepBooOpaznas
GbyHKIHH. [TpaBuna
HaXOXKICHUS
epBOOOPa3HBIX

Conepxanue yueOHOro MaTepHaia

O3HakOMJICHHE C TIOHSATHEM MHTErpasa u nepBooOpasHoit st pyHkuuu y=f(x).
Tabnmuua ¢opMyn Ui HaXOXIeHHS MepBooOpa3HbIX. l3yueHwe mpaBuiIa
BBIUKCJICHHSI IEPBOOOPa3HOM

[IpakTrueckoe 3aHsATHE
Pemenne 3amad Ha CBsI3p MEPBOOOPA3HON M €€ TMPOW3BOIHOM, BBIYHCIICHHE
NIepBOOOPA3HOM ISl TaHHOW (PYHKIINH.
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Tema 4.9 [Tnomane | Conepkanue yueOHOTO MaTepuaia 6
KPUBOJIMHEHHOM 3aaun, NpUBOASIINE K MOHATHIO ONPEIEICHHOTO MHTErpana — O BBIYUCIEHUU
Tpaneuuu. @opMyna | iomaan KpUBOIMHEHHOW Tpaneuun. [loHATHE ONpeAenéHHOr0 HHTErpaa.
Hrerotona — Jleitbuuiia I'eomerpuuecknii 1 U3MUECKUI CMBICI ONpENeIeHHOTO WHTerpana. dopmyna
Herotona — Jleitonamuria.
Pemenune 3amau Ha NpUMEHEHHWE MHTErpaja Uil BBIYUCICHUS (PUINYECKUX
BEJIMYMH U IUIOIIAAEH
Tema 4.10 Pemenne 3anau. | Copeprkanue yueOHOro Marepuana 4
IIponsBogHas u | opmynsl u mpaBwna auddepenmupoBanusd. VcciaenoBanue QyHKIUE C
nepBooOpasHas GyHKIMHU. | MOMOIIBIO POU3BOAHON. Hanbosbiiiee 1 HauMeHbIee 3HaueHUS (PYHKITUH.
Brruncnenue nmepooOpasHoii. [IpuMenenune nepBooOpa3Hoii
[IpakTrueckoe 3aHsTHE 2
1) ®dunaHcoBasi IPaMOTHOCTb. OJKOHOMHUYECKHH CMBICI MPOU3BOAHON H
nepBooOpazHor  ¢yHkmuu. OmnpeaeneHne MOTPEOUTENbCKOT0 H3JIHINKA T10
(dbyHKIMM cripoca.
Pa3znea 5. 36
MHOrorpaHHUKH M Teja
BpallleHUs
Tema 5.1 [Mpu3ma, | Conepxanne yaeOHOTO MaTepuana 4
napajuieIenuIes, KyO, | [lpusma (HaksIOHHAsI, TpsiMasi, TIpaBWIbHAs) U e€ ameMeHTsl. [lapannenenuner. OK 01. OK 04
NApaMHUIa U UX CEUCHUS CgoiicTBa npsiMoyrosibHOro napamienenumnena. Kyo. [Tupamuna u e€ aneMeHTHl. OK 0 6, OK 07’
I[TpaBuIbHAS IMpaMuA ’
[IpakTrueckoe 3aHsiTHE 2
1) Pewrenue 3a1ay Ha NpUMEHEHUE CBOMCTB MHOTOIPAHHUKOB
Tema 5.2 [lpaBunensie | Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue 4
MHOTOTPAHHUKU B KU3HU | HPUKAAOHO20 MOOYIs1)
[Imomane TOBEPXHOCTH  MHOrOrpaHHUKOB. [IpocTeiimme  kKoMOWHaIMH

MHOTOTPaHHUKOB. BBIUKCIEHHE DJIEMEHTOB MPOCTPAHCTBEHHBIX Guryp (pédpa,
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uaroHainu, yrisl). [IpaBuiibHble MHOTOIpaHHUKU

[IpakTrueckue 3aHATHS

1) Beruucnenue 31€MEHTOB TOCTUHUYHBIX HOMEP, UMEIOIUX (OpMY pa3iIHuHbIX
MHOTI'OTPaHHUKOB.

2) Beoluncnenue uiomaaeil MOBEPXHOCTEH TOCTUHHYHBIX HOMEp, HMEIOINX
(opMy pa3IUYHBIX MHOTOTPAHHUKOB.

Tema 5.3
Hunuuap, koHyc, map u
UX CEUECHUS

Coneprxanue yueOHOro MaTepuasa

Hunuuap, xonyc, cepa u map. OCHOBHBIE CBOICTBa MHPSMOTO KpPYrOBOTO
HWINHAPA, TMPSIMOrO KPYroBOoro KoHyca. M3o0paxeHue Ten BpalleHUs Ha
wiockoctu. [lpencraBnenne 00 yceu€éHHOM KoHyce. CeueHuss KOHyca
(mapanyenbHOE OCHOBAHHUIO M IPOXOASIEE YEPe3 BEPIINHY), CEUEHUS [IMINHAPA
(mapanienbHO M NMEPHEHIUKYIISIPHO OCH), CEUEHHUsAX 1apa. Pa3BépTka muinHapa
1 KOHyca

Tema 5.4 OO0beMBl H#
VIO TOBEPXHOCTEH
TeN

Coneprxanue yueOHOTO MaTepraa

O6bem mpsiMoyronbHOro napasuienenunena. O0vem kyba. OObeMbl MPsAMOiA
MpU3MBI U IIHHAPA. OO0beMbl mupaMuabl U KoHyca. O0beM mapa

[IpakTrueckoe 3aHsTHE
1) Beraucnenue miom@aan MoBEpXHOCTH U 00beMa FreOMETPHUUECKHX Tell

Tema 5.5 IIpumepsl
CUMMeTpUil B mpodeccuu

Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooepircanue
RPUKTIAOHO20 MOOYN)

[lonaTHEe 0 CUMMETpPUU B MPOCTPAHCTBE (LIEHTpalIbHAsL, OCEBasl, 3epKaJIbHA).
O06o00uieHre npeACTaBICHUH O MPAaBHIBHBIX MHOTOTpaHHHUKaX (TeTpasap, KyoO,
OKTasIp, T0JEKa’p, UKOCAIIP).

[Ipumepsl cummeTpuii B mpodeccun

[IpakTHyeckue 3aHATUSL

1) UccnenoBanne apXuTEKTYPHO-TNIAHUPOBOYHBIX PEIICHUH TOCTUHHUII.

2) HccnemoBaHwe BIUSHHS CHMMETPUH B OpPraHU3allMM  MPOCTPAHCTBA
TOCTUHUIBI Ha KOMGOpPT mnpedblBaHUA TOCTe ©  yAoOCTBa  pabOTHI
00CITy>KHBAIOIIETO MIEpCOoHaa
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Tema 5.6 Pemenue 3anmau. | Comepikanue yueOHOTO MaTepuaia 2

Muororpanuuk 1 Tena OO0beMbl U IJIOLIAAN TOBEPXHOCTH MHOTOTPAaHHUKOB U TEJ BPAIICHUS

BpallCHuA [IpakTrueckoe 3aHsTHE 4
1) Penienne cMenanHbIX 3aja4 HA MHOTOTPAaHHUKH U TeJa BpaIleHUs

Pazgen 6. Crenennm u 28

KOPHH. Crenennas,

NoKa3aTeJibHasi "

Jorapupmuyeckas

GyHkunn

Tema 6.1 Crenennas | ComepikaHue ydeOHOro MaTepuana 4

Gynkuus, ee CBOWCTBA. | [ToHsATHE KOPHS N-Oi CTENEHU U3 JIEHCTBUTENLHOrO uncia. OyHKIHK y:Q/; ux

[IpeoGpasoBanue cBoiictBa u rpaduku. CBoiicTBa KOpHA n-oi crenenu. [IpeoOpasoBanme

BBIPOKCHHUI C KOPHSMH N- | pppalOHANBHEIX BRIPAKEHUH

Oif cTeneHn

Tema 6.2 CroiictBa | Comepxanue yueOHOro MaTepHana 2

CTENIEHU C pauuoHaiIbHBIM | [loHSATHE cTemeHu ¢ paloHaIbHBIM TokazaTeneM. CrTeneHHbIE (YHKIUH, WX OK 01, OK 02, OK

u JEHCTBUTEIBHBIM | CBOMCTBA U rpaduKu 03, OK 05, OK 07

MOKa3aTessIMU

Tema 6.3 Pemenne | Conepkanue yueOHOTO MaTepuaia 2

HppalOHAIIbHBIX PaBHOCWIIBHOCTE MPPALIMOHATIBHBIX YPABHEHUN. METOIbI MX PEIICHUS

YpaBHEHUU IIpakTuyeckoe 3aHgaTue 2
1) Perienue uppaiimoHanbHbIX YpaBHEHUI

Tema 6.4 Ilokazarenphas | ConepikaHue yueOHOTO MaTepuaia 2

¢byHkuus, ee cBoiictBa. | CTENeHb C TMPOM3BOJBHBIM JICHCTBUTEIBHBIM IMOKazareaeM. OrmpeaeieHue

IToka3arenbHble MOKa3aTeabHOW (YHKIMM U €€ CBOMCTBAa. 3HAKOMCTBO C IPUMEHEHHEM

YpaBHEHUs U HEPAaBEHCTBA | MOKa3aTelnbHOW (yHKIHMH. PemeHne moka3aTeabHBIX YPaBHEHHH METOJA0M
ypaBHMBAHMsS  TMOKa3aTeJIed, METOJOM BBEICHUS HOBOW  IEPEMEHHOM,
(yHKIIMOHATBHO-TpadUUecKuM MeToJoM. Perienre nmokazareabHbIX HEPABEHCTB
[IpakTrueckue 3aHATHS 2
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1) Pemenuie nokasareabHbIX YpPaBHEHUM U HEPABEHCTB
2) ®uHaHCcOBasi IPaMOTHOCTb. Haxo)aeHue WTOroBOM CyMMBbl BKJIaia ¢

MTOMOIIBIO TTOKA3aTEIBHON (YHKITHH.

Tema 6.5  Jlorapudwm | Comepkanue ydeOHOr0o MaTepuana 2
qyuca. CaoiictBa | Jlorapudm uucna. Coiictsa jorapudmon. Omneparus gorapupMUpOoBaHUS
norapu(moB
Tema 6.6 | Coneprkanue yueOHOro Marepuana 2
Jlorapupmuueckas Jlorapudmuueckass QyHKius u ee cBoiictBa. I[loHsTne norapudmuyeckoro
GbyHKIMs, ee CBOWCTBA. | ypaBHeHMs. Omnepauusi NOTCHUUPOBAaHUS. TpH OCHOBHBIX METOAA PEIICHHUS
Jlorapudpmuueckue JOTapU(PMHUUYECKUX  ypaBHEHHH:  (QYHKIMOHATBHO-TpaQUUECKUil,  METO]
YpaBHEHUS, HEPABEHCTBA NOTEHIIMPOBAHUS, METOJA BBEICHUS HOBOW mepemeHHoW. Jlorapmpmuueckue
HEPaBEHCTBA
[IpakTrueckoe 3aHsTHE 2
1) Pemenne norapudMuuecknx ypaBHEHUH U HEPABEHCTB
Tema 6.7 Jlorapudmsl B | IIpogheccuonansvno-opuenmuposannoe cooepiicanue (codepacanue
IIPUPOJIE U TEXHUKE NPUKIAOHO20 MOOYIA)
[Ipumenenne norapudma. Jlorapupmuueckas crnupans B mpupone. Ee
MaTE€MaTU4YECKHE CBOMCTBA
[IpakTrueckue 3aHATUS 2
1) Ilpumenenue norapudmMoB B pa3IUYHBIX cdepax KU3HH YEIOBEKa:
apXUTEKType, My3bIKe, )KUBOIIMCH
2) ®uHaHCcOBas IPaMOTHOCTh. [IpuMeHeHue jorapudmMuyeckor (QyHKIUH K
peleHno (UHAHCOBBIX 3a/1ad.
Tema 6.8 Pemenue 3anau. | Copeprkanue yueOHOro MaTrepuaa 4
Crenennas, Crenennasi, mokasatenpHas u jorapugmudeckas GpyHkiun. Pemenue ypaBHeHMi
MOKa3aTelbHasl u | [IpakTuueckoe 3aHaTue 2
JorapupmMuyecKas 1) Pemienue noka3atenbHbIX U JOrapu(MUYECKUX YPAaBHEHHM
byHKIIUU
Paspen 7. DieMeHTbI 22

OK 02, OK 03, OK 05
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TEOPUH BEPOATHOCTEH H
MaTeMaTHYeCKOH
CTATHCTHKH

Tema 7.1 CoOriTHE,
BEPOATHOCTh COOBITHSI.
CroxeHne W YMHOXKEHUE
BEPOATHOCTEM

Coneprxanne y4eOHOT0 MaTepurana

CoBMecTHBIE U HECOBMECTHbIE COOBITHS. Teopembl O BEpOSTHOCTH CyMMBbI
COOBITHM. VYCIOBHAas BEpPOATHOCTb. 3aBUCHMbIE M HE3aBUCHUMbIE COOBITHS.
TeopeMsbl 0 BEpOSATHOCTH NMPOU3BEACHHS COOBITUI

Tema 7.2 BeposTHOCTH B
podecCHOHATBHBIX
3ajauax

Ilpogpeccuonanvno-opuenmuposanmoe cooepicanue (cooepotcanue
HPUKTIAOHO20 MOOYN)

OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOHIMBOCTH. CTaTUCTHYECKOE
omnpezeneHue BepossTHoCTU. O1ieHKa BEPOSITHOCTH COOBITUS

HpaKTI/I‘leCKOC 3aHATHUC
1) Pemenue 3ama4 Ha HCCleJOBAaHHUE 3aBUCUMOCTH CIIpoca U NpCHJIOKCHUA

Tema 7.3  [luckperHas
CilydaiiHas BEJIMYMHA,
3aKOH €€ pacIpeeiIeHUs

Conepixkanue yyeOHOro MaTepHaia

Bunel cnyvaitnpix BenuuuH. OnpeneneHue AUCKPETHOW ClydailHOM BEIHYMHBI.
3akOH pachpeieneHus AUCKPETHOM CiaydailHOM BenuuuHbl. Ee 4wnciioBbie
XapaKTePUCTUKU

Tema 7.4 3agaun
MaTeMaTHYECKOU
CTATUCTHUKH.

Coneprxanue yueOHOro MaTepuasa

[lepBuynast 0OpaboTKa CTATHMCTUYECKUX TAHHBIX. YHCIOBBIE XapaKTEPUCTHUKU
(cpennee apudmernueckoe, MeaMaHa, pasmax, aucrnepcus). Pabora c
tabaumamMu, rpadukaMu, TuarpaMMamMu

Tema 7.5 Cratuctuka B
poeCCUOHATBHBIX
3aavyax

Ilpogheccuonanvho-opuenmuposannoe cooepircanue (cooepircanue
RPUKTAOH020 MOOY)

IlepBuyHass 0OpaOoTKa CTATMCTUYECKUX MaHHBIX. YHCIOBBIE XapaKTEPUCTHUKU
(cpennee apudmernyeckoe, MeaMaHa, pasMmax, aucrnepcus). Pabora c
tabauiamu, rpadukaMu, 1uarpaMMaMu

[IpakTrueckue 3aHATHS
1) AHanu3 CTaTUCTUYECKOro HAOIIOJEHMS 3a OTOKaMU TYpUCTOB, MECTAaMHU HX
pa3MenieHus
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2) Pemienue 3aa4 Ha MOCTPOCHUS CTATUCTUYECKUX PSIOB U UX TPadUIECKOTO

MIPEICTaBICHMS.
Tema 7.6  Dnementsl | ComepikaHue ydeOHOro MaTepuana 2
TEOpUn BeposiTHOCTEH U | Bumpl  coOblTHH, BeposATHOCTH  coObITHMH. CrokeHue U yMHOXKEHHE
MaTeMaTU4YeCKOi BEpOATHOCTEH. JIMCKpeTHasl ciaydailHas BeJMYMHA, 3aKOH €€ paclpeeCHUs.
CTaTUCTUKH 3ajaun MaTeMaTHYeCKON CTaTUCTUKH.
[IpakTrueckoe 3aHsiTHE 2
1) PemieHre BeposSTHOCTHBIX 337124
Kouncyabranus 18
IIpomexyTounas arrecTauus (JK3aMeH) 6
Bcero: | 244
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3. YcioBus peajiM3anuu NporpaMMbl 0011€00pa3oBaTeIbHON AU CIUNIAHBI

3.1. Jlasa peanu3sanuud NPOrpamMMmbl  JIUCHMIUIMHBI  JOJKHbBI  OBITH
NpexyCMOTPEHBI CJleAYyIolHe CrelHATbHbIE TOMEIeHUs:

Peanuzauust mporpamMmbl JAUCHMIUIMHBI TpeOyeT Hainuuus ydyeOHOro kaOuHeTa
MaTeMaTUKH.

O6opynoBaHue yueOHOTO KaOMHETA:

- IPOEKTOP;

- HOyTOYK- 1 11IT;

-IIEPEABUKHOM DKpaH,

-y4eOHbI€ CTOJIbI-15 1mIT.

-cTyJibst — 30 miT.

3.2. Mu¢dopmanuonHoe odecnevdeHne peaju3auu NporpaMmmMbl

1. OcHoBHBIE NeYaTHHBIE U3TAHUA

1. Maremaruka: anredpa W Hadajga MaTeMaTHYECKOTO aHAIHM3a, T€OMETPHS.
Anrebpa u Havanma maremaruyeckoro anamuza. 10-11 kmacc. Amumon A,
Komsarun FO.M., TkaueBa M.B. u apyrue. - M: [Ipocseuienune, 2022.

2. Maremaruka: anredpa ¥ Hayajga MaTEMaTHYECKOTO aHAIM3a, T€OMETPHS.
I'eometpus. 10-11 kmacc. Artanacsn JI.C., Byryzo B.®., Kagomuer C.b. u
npyrue. - M: IIpocseuienne, 2022.

3. Maremaruka: yueonuk/ bammvako M.U.- 2-e u3n., crep. - M: KHOPVYC,
2019. (Cpennee mpodeccuoHaibHOE 00pa30BaHUE)

4. Maremartuka: anreOpa W Havajlla MaTEeMaTUYECKOTO aHaIN3a, T€OMETPHS.
10-11 xnaccel. AnreOpa u Hayajga mMareMmaTudeckoro a"anusza. B 2 4. Yacts 1:
YueOHuk Ui ydammxcss ~— 00pa3oBaTeNbHBIX  OpraHu3anuii  (06a30BbIN
ypoBeHnb)/Mopakoua A.I'., CemenoB I1.B.; Yacts 2. 3amauyHuK s ydamyaxcs
oOpa3oBaTenabHbIX OpraHu3anuil (0a3oBblii ypoBeHb)) Mopakosuu A.l'. u apyrue;
nox pegakiuein Mopakosuua A.I'. - M: Muemo3suHa, 2022.

6. MartemaTtuka: anrebpa M Hadaja MaTEMaTHYECKOTO aHaIM3a, T€OMETPHS.
Anrebpa v Hayana Mmarematuuyeckoro aHanmsza. 10 kmacc. Hukombckuit C.M.,
[ToranmoB M.K., PemernukoB H.H. u npyrue. - M: IIpocsemenne, 2022.

7. MatemaTtuka: anrebpa W Hadaja MaTEMaTHYECKOTO aHalIM3a, T€OMETPHs.
AnrebOpa v Hayana Mmarematuuyeckoro anammsza. 11 kmacc. Hukonbckuii C.M.,
[TorarmoB M.K., Pemernukos H.H. n npyrue. - M: IIpocsemenne, 2022.

8. Maremaruka: anreOpa ¥ Hauyajga MaTeMaTHYECKOrO aHallu3a, T€OMETPHUS.
I'eomerpus.10-11 xmacc. IloropenoB A.B. Maremaruka: anrebpa U Hadana
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MaTeMaTH4EeCKOro aHanauza, reomeTpus. 'eomerpus.10-11 knacc. IToropenor A.B.
- M: IIpocsemenne, 2022.

9. Maremartuka: anrebpa M Hayajga MaTEMaTHYECKOTO aHaIN3a, I€OMETpUS.
I'eometpus. 10 knacc. AnexcannpoB A.Jl., Bepuep A.JL, Peoxkuxk B.M. - M:
IIpocsemenne, 2022.

10. Maremaruka: anreOpa ¥ Hayajga MaTeMaTHYECKOrO aHallu3a, Fr€OMETPHS.
I'eomerpus. 11 wmacc. AnekcangpoB A.J., Bepuep A.JL, Peokuk B.U. - M:
[Ipocsemenue, 2022.

11. Marematuka: anrebpa MW HayaJla MaTeMaTHYECKOro aHaiu3a,
reometpus. 10 kimacc. Bepuep A.JL., Kapn A.Il. U3parenscTtBo "IIpocBemenue".

12. Marematuka: anrebpa MW HayajJla MaTeMaTHYEeCKOro aHalau3a,
reomeTpus 11 kmacc. Bepuep A.JL, Kapn A.Il. U3gatenscTBo "lIpocBenienue".

13. Marematuka: anrebpa UM Hayajlla MaTeMaTHYEeCKOro aHalu3a,
reomeTpus. Anredpa W Hadalla MaTeMaTHYECKOro aHaiau3a (B 2 dactsix) (B 2
gacTsax). 10-11 xmacc. Yacts 1: Mopakouu A.I'., CemenoB IL.B.; Yacts 2:
MopakoBuu A.I'. u gpyrue; mnon penakuuedn MopakoBuua Al. "MOL]
MHEMO3HNHA".

14. Marematuka: anrebpa W HaJajJla MaTeMaTHYECKOTO AaHaJIM3a,
reoMeTpus. AnreOpa U Havyajla MareMarndeckoro a”aiusa. 10 xmacc. MypaBuH
I'.K., Mypasuna O.B. U3narensctBo "[Ipoceemenue”.

15. Marematuka: anrebpa MW HayajJla MaTeMaTUYECKOro aHaiau3a,
reoMeTpus. AnreOpa W Havyajla MareMaruueckoro aHaiusa. 11 kmacc. MypaBuH
I'.K., Mypasuna O.B. U3narensctBo "[IpocBenienue”.

16. Marematuka: anrebpa UM HayajJla MaTeMaTHYEeCKOro aHajiu3a,
reometrpusi. ['eomerpuss. 10 kmacc. CwmupuHoB B.A., CwmupnoBa .M.
"U3narenbcTBO "[IpocBenienue".

17. Marematuka: anrebpa W HayajJla MaTeMaTHYECKOrO aHaIu3a,
reometpus. ['eomerpus. 11 kiacc. Cmupnaos B.A., Cmupnoa .M. N3narenbcTBO
"IIpocBemienue".

18. Maremaruka. ['eometpus. 10 xmacc. Mep3nsk A.l'., HomupoBckuii

H.A., Tlomonckuit B.b., Sxup M.C.; mox penakiueir Ilogonsckoro B.E.
N3parenscTtBO "lIpocBemenue.

19. Marematuka. I'eomerpus. 11 kmacc. Mepsnsak A.l'., HomupoBckuit
H.A., Tlomonckuit B.b., Axup M.C.; nox penakumeinn Ilogonsckoro B.E.
"U3narenbcTBO "[IpocBemnienue".

20. MaremaTtuka: anrebpa ¥ Hayaja MaTE€MaTUYECKOTO aHaJIu3a,
reoMeTpusi. Ainredpa U Hauyajga Maremaruueckoro aHanusa. 10 kmacc. Bumenkun
H.A1., Usames-Mycatos O.C., llIBapuoypa C.1. "MOLl MHEMO3MNHA".
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21.Maremarnka: anrebpa W Hayajga MaTEMaTHYECKOTO aHAIN3a, T€OMETPHS.
Anrebpa W Hayajga MaremaTudyeckoro ananmuza. 11 kmacc. Bunmenkun H.A.,
HBames-Mycatos O.C., lIBapudypa C.1. "MOLl MHEMO3MHA

2. DJIeKTPOHHBbIE U3TaHUS

1. Becepoccuiickue unrepuer-onummuasl. - URL: https://online-olympiad.ru /
(mara obpamenus: 12.07.2022). - TeKkcT: 371E€KTPOHHBIN.

2. Enunas xomnekius nudpoBbix 00pa3zoBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru (mata obpamenus: 08.07.2022). - Tekcr:
AJIEKTPOHHBIM.

3. Nudopmarmonnas cucrema « EquHoe okHO JocTyma K
oOpazoBaTeiabHbIM pecypcamy». - URL: http://window.edu.ru/ (mata oOpaieHus:
02.07.2022). - TeKCT: 3ME€KTPOHHBIN.

4. Hayunas snexkrponnas 6ubnuorexa (HOb). - URL:
http://www.elibrary.ru (nata obpamienus: 12.07.2022). - Tekct: 21€KTpOHHBIH.

5. OTtkprIThIN KOUTeK. MatemaTtuka. - URL: https://mathematics.ru /
(mata oopamenusi: 08.06.2022). - TekcT: 31€KTPOHHBIH.

6. [ToBTOopuMm matematuky. - URL: http://www.mathteachers.narod.ru /
(mara obpamenus: 12.07.2022). - TeKkcT: 371€KTPOHHBIN.

7. CnpaBOYHUK 110 MaTEMATHUKE JJI MKOILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata o6pamenus: 12.07.2022). -
TekcT: 2JIEKTPOHHBIN.

8. Cpennsiga MmaTeMaTuyeckas HHTEpHeT mkona. - URL:
http://www.bymath.net/ (mara obpamenus: 12.07.2022). - TexcT: 231€KTPOHHBIH.

9.®enepanbhbiil nopran «Poccuiickoe oopazoBanue». - URL:
http://www.edu.ru/ (mata obpamienus: 02.07.2022). - TekcT: 27€KTPOHHBIH.
denepanbHbIA IEHTP UHGOPMAIIMOHHO-00pa3oBaTeIbHbIX pecypcoB. - URL:
http://fcior.edu.ru / (nata obpamienus: 01.07.2022). - Tekct: 37eKTPOHHBIN
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4. KOHTPOJIb M OLIEHKA Pe3YJIbTATOB 0CBOEHMsI 0011e00pa30BaTeIbHOM

AUCIHUILIHNHBI

KoHTpOJIb M OLleHKA Pe3yJIbTaTOB OCBOSHUS 001e00pa30BaTeIbHON JUCIUTUINHBI

pPacKphIBalOTCS  4Yepe3

JTUCLUIIIIMHAPHBIE

pE3yJIbTaTHI,

HarpaBJICHHBIC  Ha

dbopmupoBaHue oOmMUX M MPO(HECCHOHAIBHBIX KOMIIETCHIIMH MO pasiaenaM u

TEMaM COJiepKaHusl yueOHOT0 MaTepHala.

Oo6masi/nmpogeccuoHaIbLHAS Paznen/Tema Tun oueHoYHbIX
KOMIIeTeHIIUsI MeponpusTHs
OK 01. Beibupath criocoOsbr P 1, Tema 1.1, 1.2, 1.3 TI- | TectrupoBanue

peleHus 3a1a4
npodeccHnoHaATBLHOM
ACATCIIbHOCTU IMPUMCHUTCIIBHO K
Pa3JIMYHBIM KOHTCKCTaM

o/c, 1.4.

P2, Temer 2.1,2.2,2.3, 2.4,
2.5,2.6 I1-o0/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P4, Temrr 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temnr 5.1, 5.2 I1-o/c,

VYeTHBIT onpoc
MaremaTuyecKui JUKTaHT
CamocrositenpHas pabora
[IpencraBnenue pe3ybTaToB
IIPAKTUYECKUX paboT
3amTa TBOpUYECKUX padoT
3amTa MHINBUIYTbHBIX
IIPOEKTOB

Brmosnaenne 3amanuii Ha

5.3,54,551II-0/c,5.6 JK3aMeHe
P 6, Tems1 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c, 6.8
OK 02. Ucnonb30BaTh P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBaHue

COBpPEMEHHBIE CPEICTBA IIOUCKA,
aHaJM3a ¥ HHTEPIIpeTaluu
uHpOpMalnH, U
UH(OpPMAIIMOHHBIC TEXHOJIOTHU
TS BBITIOJTHEHUS 3214
npodeccHoHaTBLHOM
JeSTeTbHOCTH

o/c, 1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P7, Temsr 7.1, 7.2 I1-o/c,
7.3,7.4,7.5I1-0/c

YceTHBII onpoc
MaremaTnyecKui JUKTaHT
CamocrositenbHas pabora
IIpencraBnenue pe3ybTaToB
NPaKTUYECKUX padoT
3amTa TBOpUECKUX padoT
3amuTa UHIMBUIY aJIbHBIX
IIPOEKTOB

Beinonsenue 3aganui Ha
JK3aMeHe

OK 03. [ImanupoBats u
peaTn30BBIBATh COOCTBEHHOE
npodeccHoHaIbHOE U IMYHOCTHOE
pasBHTHE,
NpeANPUHUMATENBCKYIO
JEATeILHOCTD B
npodeccronansHoit chepe,
UCMOJIb30BaTh 3HAHUS IO
IIPaBOBOM M (PMHAHCOBOM
I'PaMOTHOCTH B Pa3lIUYHbIX

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Temrr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 Il-o/c, 4.8, 4.9,
4.10

P 6, Temr1 6.1, 6.2, 6.3,

TectupoBanue

YcTHbIN onipoc
MareMaTH4eCKUil TUKTAHT
CamocrosiTenpHas padoTta
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PaboT
3amuTa TBOPUYECKHUX paboT
3ammTa UHIMBHUIYyalbHBIX
MIPOEKTOB

Brimmonnenue 3agaHui Ha
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KU3HEHHBIX CUTYAILMIX 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8 9K3aMeHe
P 7, Temsr 7.1, 7.2 I1-o/c,
7.3,7.4,7.51I1-0/c
OK 04. DdbdexTuBHO P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

B3aUMO/ICHICTBOBAThH U PabOTaTh B
KOJIJIEKTUBE U KOMaHIe

o/c, 1.4.

P2, Temnr 2.1, 2.2,2.3, 2.4,
2.5,2.6 I1-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P4, Temnr 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 Il-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2 T1-o/c,
5.3,5.4,5511-0/c, 5.6

YcTHBIM ompoc
MareMaTH4eCKUil TUKTAHT
CamocrositenpHas padoTta
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadboT
3ammTa TBOPUYECKUX paboT
3ammTa UHIMBHUIyalbHBIX
MPOEKTOB

Brinonnenue 3aganuii Ha
DK3aMCEHE

OK 05. OcyiiecTBiiTh yCTHYIO U
MUCHbMEHHYIO KOMMYHHUKAITUIO HA
TOCYJJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEHN COIMAIBHOTO U
KYJIBTYpHOTO KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temnr 7.1, 7.2 I1-o/c,
7.3,7.4,7.51-0o/c

TectupoBanue

VYerHbII onpoc
MaremaTnyecKui JUKTaHT
CamocrositenpHas padora
[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKHUX paboT
3amuTa UHIUBUIY aJIbHBIX
MIPOEKTOB

Brinmonnenue 3amanui Ha
DK3aMEHE

OK 06. IIposBasTh rpaskJaHCKO-
MaTPUOTHUYECKYIO MTO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MIOBEICHUE HA OCHOBE
TPaJIULUOHHBIX POCCUNCKUX
JyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YYETOM
rapMOHHU3aLUN
MEXHAIlMOHAJIBHBIX U
MEXPETUTUO3HbIX OTHOIICHUH,

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 4, Temrr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2 I1-o/c,
5.3,54,551l-0/c, 5.6

TectupoBanue

YceTHBII Oonpoc
MareMaTHyecKkuii TUKTaHT
CamocrositenbHas padora
IIpencraBnenue pe3ybTaToB
NPaKTUYECKUX padoT
3amTa TBOpUECKUX padoT
3amuTa UHIMBUY aJIbHBIX
IIPOEKTOB

BeinonHenue 3aganui Ha

MIPUMCHATH CTaHAAPTLL 3K3aMCHEC
AHTUKOPPYILUOHHOTO OBEACHUS
OK 07. ConeticTBOBaThH P 2, Temnr 2.1, 2.2, 2.3, 2.4, | TectupoBaHue

COXPaHEHHIO OKPYIKAFOIICH
Cpeibl, pecypcocOepeKeHHIO,
MPUMEHSTh 3HaHHsI 00 M3MEHCHUH
KJIMMAaTa, TPUHIIATIBI
OepexkITMBOTrO MPOU3BO/ICTBA,

3¢ (HeKTUBHO AeCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

2.5,2.6I1-o0/c, 2.7

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 Il-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2 T1-o/c,
5.3,5.4,5511-0/c, 5.6

P 6, Temrr 6.1, 6.2, 6.3, 6.4,

YcTHblN onipoc
MaTteMaTUYeCKUH JUKTAHT
CamocrosiTenpHas padoTa
[IpencraBienue pe3yabTaToB
MPAKTHYECKHUX padoT
3amuTa TBOPUYECKHUX paboT
3ammTa UHIMBUIYaIbHBIX
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6.5, 6.6, 6.7 I1-o/c, 6.8

MIPOEKTOB
Brinonnenue 3aganuii Ha

JK3aMEHE
IIK 3.2. OcymectBmste | P 1, Tema 1.2, TectupoBanue
NPUTOTOBJICHHE, P 3, Temsr 3.3 YcTHBIN onpoc
HETIPONIOJDKUTEIBHOC  XPAHCHUC | P 4 Tempr 4.2 CamocrosTenpHas paboTa

XOJIOIHBIX COYCOB, 3aIIPaBOK C
YYETOM MOTPEOHOCTEN Pa3TUIHBIX

KaTeropuil norpeduTenen, BUI0B
1 hopm 0OCITY)KUBAHHMS.

[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PaboT
Brinmonnenue 3amanui Ha
HK3aMEeHe
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