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1. OBLIASI XAPAKTEPHCTUKA PABOYEWN ITPOIPAMMBbI
OBIIEOBPA3OBATEJLHOW JIMCIATIIMHBI
00J1. 05 MATEMATHKA

1.1. MecTo IuCHUIINHBI B CTPYKTYype 00pa3oBaTeabHoil nporpammsel CITIO

Oo6meobpazoBarenpaas aucuuiuimHa OO/] 05 MaTtematuka sIBISE€TCS 4acThlO MPEIMETHOW 001acTh
«OO01mecTBeHHbIE HAYKW», U3ydaeTcst B o0meodpasoBarensHoM 1ukie ydeOnoro mana OITOIT CIIO
«Tpounikoro texHomorudeckoro TexHukymay» mnpodeccun 43.01.09 «IloBap, xKoHAUTEP», C Y4ETOM
npodeccuonansroit Hanpasiennoctu ®I'OC CI1O

1.2. Ileqiu 1 muIaHMpyeMble pPe3yJibTAThbI:

1.2.1 e o01meo0pa3oBaTeIbHON JUCHUIIJINHBI

CognepxaHue mporpamMMbl  0011€00pa3oBaTENbHON JUCHMIUIUHBL  «MaTtemaTukay
HaIlpaBJI€HO HA JOCTHKEHHUE PE3YJIbTATOB €€ U3yYEHUS
B cooTtBerctBUM C TpeboBanusiMu DOI'OC COO ¢ ydetom mnpodeccuoHanbHOM
HarpasiaeHHocTH OI'OC CIIO. [TpropuTeTHBIMU HEIIMHA 00yUEHUS MaTEeMAaTUKE
Ha 0a30BOM ypPOBHE SIBJISIOTCS ' :

dbopMHUpOBaHUE IIEHTPATBHBIX MAaTEMAaTHYECKUX TMOHATUNA (YUCIO, BEJIMYUHA,
reoMerpuyeckas (Qurypa, TIEepeMeHHas, BEpPOSTHOCTb, (PYHKIUs), OOECIEeUYUBAIOIINX
MIPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MAaTEMAaTUYECKOI0 00pa3oBaHus 00yJaArOIINXCS,;

Mo/IBeICHNEe OOydYalIMXcsd Ha JOCTYIIHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKU U OKPYKAIOIIET0 MUPa, TOHUMAaHUE MAaTEMATUKU
KaK 4acTH O0IIeH KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE HWHTCIUICKTYaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH OOyJaroIImXcs,
M03HABaTEbHOM AaKTUBHOCTH, HCCIEAOBATEILCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
HMHTEpeca K U3YYECHUIO MaTeMaTHKH;

dbopmupoBaHre  (QYHKIIMOHATHHOW  MAaTEeMaTHYECKOWM  TPAMOTHOCTH:  yYMCHHS
pacrio3HaBaTh MaTEMAaTUUECKUE ACTIEKThI B PEAIbHBIX )KU3HEHHBIX CUTYyAIUIX
Y TIPU U3YUYEHUH JIPYTUX JTUCHUIUINH, TPOSBICHUS 3aBUCUMOCTEMN
U 3aKOHOMEpHOCTEH, (OpMyIupoBaTh HX Ha A3bIKE MaTeMaTUKU U  CO3/aBaTh
MaTeMaTUYECKUE MOJIEIIH, IPUMEHSATh OCBOCHHBI MATEMAaTUUYECKUI anmnapar
JUISL  peIlIeHUs  TMPAaKTUKO-OPUEHTUPOBAHHBIX  3a/ay, 3ajJad  [podecCHOHATLHON
NEATEIbHOCTH, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

! Menepansuas oOpasoBaTenbHas IporpaMma CpeiHero oobmiero obpasoBaus «MareMaTuKay, yTBEp:KIEHA MOPHKA30M
Munuctepcera npoceuienust Poccuiickoit @enepanuu ot 18 mas 2023 r. N 371.
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1.2.2.Pe3yabTaThl 0CBOCHHMS 0011e00pa30BaTe/IbHON TUCHMILIUHBI B c00TBeTCTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC

COO.

Koa u HaumeHoBaHue
(opmupyembIx
KOMIIeTeHI M

Pe3yabTaTsl 00yyeHus

Oo6mme?

JucuunanHapabie’

OK 01. Beibupats criocoOsl
pEIIeHUS 3a1a9
poQeCcCuOHATBLHON

e TEIILHOCTH,
[PUMEHUTEIBHO K Pa3IHYHBIM
KOHTCKCTaM.

JInyHOCTHBIE pE3yNbTATHI JOHKHBI OTPAKATh

B YaCTH: TPYJOBOTO BOCITUTAHUS:

- TOTOBHOCTb K Tpyly, OCO3HAHHE LIEHHOCTU
MacTepcTBa, TPyAoto0ue;

-  TOTOBHOCTb K  AaKTHBHOH  JIeSITEIHLHOCTH
TEXHOJIOTHYECKON M COLMAIBHON HAIpPaBICHHOCTH,
CIOCOOHOCTh MHUITMUPOBATh, TUIAHHUPOBATH

u CaMOCTOSITENILHO BBIMOJIHATD TaKyIo
NeSITebHOCTD;
- UHTEpEC K Pa3JInYHbIM cepam

po(heCCHOHATILHOM e TSIIBHOCTH.
MertanpeaMeTHbIE pe3yIIbTaThl TOJDKHBI OTPaXaTh:
OsBnazgeHue YHHUBEPCATbHBIMU y4eOHBIMH
[T03HABATEILHBIMH JICHCTBUSIMH:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOATEIbHO (POPMYIINPOBATD

U aKTyaJIu3upOBaTh MPOOJIEMyY, pacCCMaTPUBATh

€¢ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK

WJIM OCHOBAHUS ISl CPABHEHHU S, KJIaCCU(DUKAITAH
1 0000IIIEeHNS;

[1PG1. Bnanenue meTogamMu JOKa3aTeNbCTB, aJITOPUTMAMHU
pemieHust 3a1a4; yMeHHE (HOPMYyITUpPOBATH ONPEHCICHHS,
AKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOJIUTH JOKa3aTEJIbHbIE
paccyXJIeHHsI B XOJI€ peLIeHUs 3a/1a4;

[1P62. YMeHue omepupoBaTh MOHSATHIMH: CTEIIEHb YHWCIIA,
jJorapuM YHUCla; YMEHHE BBHINOJIHATH  BBIYHCICHUE
3HA4YCHUI

u 1npeoOpa3oBaHUs BBIPAKEHUH CO  CTEMEHSAMU U
norapudmamu, mpeoOpa3oBaHUs APOOHO-PAITMOHATBLHBIX
BBIPKECHU;

[TP63. YMeHnue omnepupoBaTh NMOHATHUSMHU: PaIlHOHAIBHBIC,
MppaLMOHAJIbHEIE, MOKa3aTeNbHbIE, CTEIICHHBIE,
Jorapu(MUUecKue, TPUTOHOMETPUYECKUE YpPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. VYmenue omnepupoBaTh MOHATHAMH: (YHKIHS,
HenpepbiBHas (QyHKLUSA, MPOM3BOAHASA, IepBooOpa3Hasi,
OIpe/ieNIEHHbI MHTErpall; yMEHHE HAaXOJUTh IPOU3BOJIHbIE
JNIEMEHTapHbIX  (YHKIUH,  HUCHONB3YyS  CIIPaBOYHBIC
MaTepHalIbl; UCCIIEAOBATh B MPOCTEHINNX CITydasx QyHKIUU
Ha MOHOTOHHOCTb, HAXOJJUTh HAUOOJIBIINE

2 O6mme pe3ynbTaThl COPMYJIHPOBAHBI B COOTBETCTBHM C JIAYHOCTHBIMU M MeTanpeaMeTHbIMM pesynbratamu ®I'OC COO, B (OpMHPOBAHMH KOTODBIX yHacTBYET

o0meoOpa3oBaTenbHas TUCIUILINHA.

3 JIMCOMIIIMHAPHBIE PE3YIIbTaThl CPOPMYIHPOBAHBI M IPOHYMEPOBAHEI B COOTBETCTBHH C TPEOOBAHMAMHE K IPEAMETHBIM pe3ylbTaTaM 6a30B0oro yposs (IIP6) ®I'OC COO (IIpuxas

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).




- OIpeneNaTh MLeIH JAEATEIbHOCTH,
napaMeTpsl U KPUTEPUU UX JOCTHIKCHHS,
- BBISIBJIATH 3aKOHOMEPHOCTHU M IIPOTUBOPEUUS

B PacCMaTPUBACMBIX SIBJICHUSX;

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

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BJIJICTh HABBIKAMH Y4EOHO-HCCIICIOBATEIbCKOM

U TIPOSKTHOW JICATEIIbHOCTH, HABBIKAMH Pa3peIIeHUs
npo0Jem;

- BBISIBIISITH IPUYUHHO-CIIC/ICTBEHHBIC CBS3U

U aKTyaJIM3UPOBaTh 3a/1a4y, BHIJABUIaTh THIIOTE3Y

€¢ pelICHMSI, HAXOUTh APTYMEHTBI

JUISL JI0KA3aTeIbCTBA CBOUX YTBEPIKJICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS,

- QHATU3UPOBATh TMOJYYCHHBIC B XOJIE PCIICHHUSI
3a/1a4¥ pe3yNIbTaThl, KPUTHICCKH OI[CHUBATH

UX JOCTOBEPHOCTb, IIPOTHO3MPOBATH U3MCHEHUE

B HOBBIX YCJIOBUSIX;

pa3pabaThiBaTh IUIAH PEIICHHS IPOOJIEMBI C YYETOM
aHaJIM3a UMCIOIIUXCSI MaTePUATbHBIX

U HEeMaTepUAIIbHBIX PECYPCOB;

- YMETh TICPEHOCHUTH 3HAHUS B ITO3HABATEIIHHYIO

U MPAKTHYECKYI0 00J1aCTH )KU3HEICITECIbHOCTH,

3aaaBaTb

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

OPUTI'MHAJIbHBIC ITIOAXOAbI U PCIICHUA

U HAUMCHbBINIME 3HAYCHUS (QYHKIUH, CTPOUTH TpaduKu
MHOTOYJICHOB c UCTIOJIb30BaHUEM amrmapara
MaTEMaTHYECKOTr0 aHaIK3a; MPUMEHSTh MPOU3BOJHYIO MPU
pelIeHNH 33129

Ha JIBIDKEHUE; PelaTh MPaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H
Ha HauOOJIBIINEC W HAMMCHBIITUE 3HAUCHUS, HA HAXOXKJICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[TPG5. YMeHue omepupoBaTh MOHSATHUSAMHU: palldOHATBHAS
byHKIUS, MOKazarenbHas (DyHKLHSA, CTETeHHas (YHKIIHS,
norapudmugecKas byHKIHS, TPUTOHOMETPHUYCCKHE
¢byHkiuu, odbpaTHble QYHKIUH; YMEHUE CTPOUTH TpaduKu
W3YYCHHBIX  (DYHKIMHA, HCIIONB30BaTh TpapuKd  I[PpU
M3Y4YEHHUHU MPOLIECCOB U 3aBUCUMOCTEM, IIPH PEIICHUU 3a]1a4
U3 JIpYyruxX Y4eOHBIX MPEAMETOB W 3aJad M3 peallbHOM
KU3HU; BbIpaXaTh (QopMyramMH 3aBHUCUMOCTH MEXIY
BEJIMYUHAMU;

[TPG6. YMeHnue pemiath TEKCTOBBIE 3a/1a4 Pa3HBIX TUIIOB (B
TOM YHCJIC HAa TPOLEHTHI, JOJM M YacTH, Ha JBMKCHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJIOTH, 3aJa4d M3

objacTh  ympaBlIeHUsS  JUYHBIMH W CEMEHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAKEHUS,  YpaBHEHUS,
HEpAaBEHCTBA M WX CHUCTEMbl 110 YCJIOBHUIO 3aJayH,
HCCIEAOBAaTh  IOJYYEHHOE  pEIIeHHWE U OLEHUBATh
[IPaB/I0NI0/I00HOCTh PE3yJbTATOB;

I[IP67. VYmeHue omnepupoBaTh MOHATUSIMH: CpEIHEE

apu(pMeTHIECKOe, MenuaHa, HauOOoJbllee W HaWMEHbIIEE
3HAUEHUs, pa3Max, IUCIEPCHs], CTAaHAAPTHOE OTKJIOHEHUE
YKCJIOBOr0 Habopa; yMEHUE U3BJIEKAaTh, HUHTEPIIPETUPOBATD
uHpOpMalLlMIO,  TPEACTaBIEHHYHO B  Tabiumax, Ha
auarpammax, rpaukax, OTpaXKarolly0 CBOHCTBA peallbHBIX
IPOLIECCOB U SBJICHUM; NpeAcTaBIATh HH(OpMAIUIO C
MOMOUIbI0  TabnMll M JAMarpaMmm; HCCIIEI0BATh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHUCJIE

C TpHUMEHEHHEeM rpaduyecKrX METOJI0B M 3JIEKTPOHHBIX




CPEICTB;
[TPGS8. YMeHue onepupoBaTh MOHATUSMU: CITyIalHBIN OIBIT
U cliyyaifHOE COOBITHE, BEPOSITHOCTh CIy4YalHOTO COOBITHS,
YMEHHE BBIUUCISATH BEPOATHOCTb C  HCIOJB30BAaHUEM
rpadUyecKuX METOAOB; MPUMEHATh (HOPMYIIBI CIOKEHHUSI U
YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMyIbl TpU pEIIeHUU 3a]ad; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO

CO CIy4YallHBIMU  BEJIMYMHAMH; YMEHUE TPUBOAMTH
IpUMEpPbl  NPOSIBJICHMSI 3aKOHAa OOJBIIMX YHCENl B
MIPUPOJIHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

ITPGY. YMeHnue omnepupoBaTh MOHATHUAMU: TOUYKA, MpsimMas,
IIJIOCKOCT, IPOCTPAHCTBO, JByTpaHHbIN yrou,
CKpEIlMBaOIINecs npsiMbIE, napayieNbHOCTb u
NEPIEHIUKYJISIPHOCTD MPSIMBIX

U TUIOCKOCTEM, YroJl MEX/y MPSMBIMH, YTOJI MEXAy IPSIMO
U IJIOCKOCTBIO, YTOJI MEXKIY IIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH [0 IUJIOCKOCTH, PAaCCTOSHUE MEXAY MpPsIMbIMHU,
paccTosiHUE MEXJy IUIOCKOCTSIMHM; YMEHHE HCIOJIb30BaTh
IpU pElIeHUU 3a/7ad HU3YYCHHbIE (AKThl U TEOPEMBI
IUIAaHUMETPUHM; YMEHHME OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIoIlIero MUpa,

[1P610. YmeHnue onepupoBaTh MOHATUSMHU: MHOTOTPAHHUK,
CeueHHEe MHOTOIPaHHUKA, KyO, Mapaiienenumnes, mpusma,
nupamua, Gurypa U MOBEPXHOCTh BpAIICHUS, LMIHHID,
KOHyc, 1map, cdepa, ceueHuss GUrypbl BpalleHUs,
IUIOCKOCTh, Kacarowasicss cheppl, LWIMHApPA, KOHYCA,
IJIOH[alb TOBEPXHOCTU MHUPAMHBI, MPHU3MBL, KOHYCA,
HUAJTUHAPA, TUIOHaaAb chepbl, 00beM Ky0a, MpSIMOYTroIbHOTO
napajuiefienunena, NUpaMUAbl, [PU3MBL,  IIJIUHAPA,
KOHYca, I1apa; yMEHUEe U300pakaTb MHOTOTPaHHUKHU

U TOBEPXHOCTHU BpAIICHMs, HMX CEYEHHS] OT PYKH, C
IIOMOUIbI0 YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX




CpPEICTB;  YMEHHE  pacrlo3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE,  YMEHHUE  pAClO3HABATh  IPABUJIbHBIC
MHOTOTPaHHUKU;

[1P611 Ymenue onepupoBaTh MOHATHIMH: IBHKEHUE

B TIPOCTPAaHCTBE, MOAOOHBIE (GUTYPHl B MPOCTPAHCTBE;
WCIMOJIb30BAaTh OTHOILICHUE IUIONIAAECH IOBEPXHOCTEN U
00BEMOB MOAOOHBIX (GUTYp MPH PEIICHUHU 33]1aY;

[1P612. YMeHue BBIUMCIATH TEOMETPUYECKHE BEIUYHHBI
(nmuHA, yroJi, Iuiomianb, 00beM, IUIOMAAb MOBEPXHOCTH),
WCIIOJIB3YS U3YUEHHBIC (POPMYITBI U METOJIBI;

[1PG13. YMeHue onepupoBaTh MOHATUSAMU: MIPSIMOYTOJIbHAS

CUCTEMa KOOpAHMHAT, KOOPJAMHATBl TOYKH, BEKTOp,
KOOp/MHATBl BEKTOpa, CKAIIpHOE IPOMU3BEIEHUE, Yo
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEJICHUE

BEKTOpa HA 4YHCJIO; HAXOJUTh C IIOMOLIBIO H3YYEHHBIX
dbopMynT KOOpAMHATBHI CEpPEeIUHBI OTpPE3Ka, pPAaCCTOSHUE
MEXY JBYMs TOUKAMH;

[1P614. YMeHune BBIOMpATh MOAXOSMIINN H3YIEHHBIA METO/
JUIA  pelIeHUs 3ajlaud, paclo3HaBaTb MaTeMaTHYeCcKue
(baxTsI

U MaTeMaTHYeCKUE MOJEIH B MPUPOIHBIX U 0OLECTBEHHBIX
SBIICHHUSIX, B MCKYCCTBE, YMEHHE IPHBOJUTH IPHUMEPHI
MaTeMaTUYeCKUX OTKPBITMA POCCHMCKOM UM MHMpOBOM
MAaTE€MaTHYECKOW HAYKH

OK 02. OcyniecTBasiTh MOUCK,

JInyHOCTHBIC pe3yiibTaTbl AOJIKHBI OTpaXaTb B

[IP61. Bnagenne meromamMu J0Ka3aTeIbCTB, aJITOPUTMAMH

QHAJIU3 W WHTEPIPETALMIO | YaCTH: HEHHOCTH HAyYHOT'O MO3HAHUS: pelieHus 3anad; yMeHue (GOopMyIHpOBATH OMpEACIICHUS,

mH(pOopMaluy, HEoOXOAUMOH |-chopMHUPOBAHHOCTH MHUPOBO33PEHHUS, | aKCHOMBI

71T BBIIOJIHEHHST  3a7a4 | COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO | U TE€OPEMBI, NPUMEHATh HX, MPOBOJHUTH OKA3aTEJIbHBIC

npodeccuoHanbHOM pa3BUTHS HAyKM U OOIIECTBEHHOW WPAKTHKH, | PACCYKIEHUS B XOJE PEIICHHUs 3a]1ay;

eI TeTbHOCTH OCHOBAHHOTO [1P62. YMeHue onepupoBaTh MOHSATHUSMHU: CTEIICHb YHCIIA,
Ha JMajore KyJbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO | JIorapudM UWcCiIa; YMEHHE BBIMOJIHATH  BBIYUCICHUE
CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUPE; 3HAYEHUI
MeranpeameTHble pe3yinbTaThl JOJKHBI OTPAXKaTh: u 1npeoOpa3oBaHUS BBIPAKEHUH CO  CTENEHSAMU U
OBnageHue YHUBEPCAIbHBIMHU yaeOHBIMH | JIoTapudMamMu, TpeoOpa3oBaHus IPOOHO-PAIMOHATBHBIX




I103HaBaTCIIbHBIMU HeﬁCTBHﬂMHZ

B) paboTta ¢ nH}popMaImei:

- BIIQJICTh HABBIKAMHU IOJNYYCHHS HH(POPMALUU U3
HUCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIIBHO
OCYILECTBIISATh TOKMCK, aHAIN3, CHCTEMATHU3AIMI0 U
MHTEPIIpETalMI0 NH(QOPMALUK Pa3InYHbIX BUJIOB U
(bopM mpeacTaBICHHS;

- cO37aBaTh TEKCTHl B pa3iH4yHBIX (opmaTax c
y4eToM Ha3HauyeHHs WHOOpPMAIMU H  IIEJIEeBON

ayIUTOPUH, BBIOUpAas  ONTUMAIBHYIO  (Qopmy
[IPECTaBICHUS
Y BU3yaJu3aluy;
- OLEHMBATh  JOCTOBEPHOCTb,  JIETUTUMHOCTH

uH(popMaluy, €€ COOTBETCTBUE
MOpPaJIbHO-3TUYECKUM HOpMaM;
- WCIIOJIb30BaTh CpPEACTBa HMH(DOPMAIIMOHHBIX U

IMpaBOBbIM U

KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTUH B  PCUICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpPraHW3aIllMOHHBIX  33Ja4  C  COOJIOJCHUEM
TpeOOBaHUN IPTrOHOMHUKH, TEXHUKH O€30MacHOCTH,
THTHCHBI,  PECypcocOepeKeHUs, IMPaBOBBIX U
ATUYECKHX  HOPM, HOpM  HH(DOPMAIMOHHOM
6e30macHOCTH

BBIPAKCHUM;

[TP63. YMeHue omnepupoBaTh NMOHATHUSIMHU: PaIlMOHAIBHBIC,
MppaLMOHAJIbHEIE, MOKa3aTeNbHbIE, CTEIICHHBIE,
Jorapu(MUUecKue, TPUTOHOMETPUUYECKUE YpPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. VYmenue omnepupoBaTh MOHATHAMH: (YHKIIHS,
HenpepbiBHas (QyHKLHUSA, NPOU3BOAHASA, IepBooOpa3Hasi,
OIpe/ieNICHHbI MHTErpall; yMEHHE HAaXOJUTh IPOU3BOJIHbIE
JNIEMEHTapHbIX  (YHKIUH,  HUCHONB3YyS  CIIPaBOYHBIC
MaTepHalIbl; UCCIIEAOBATh B MPOCTEHINNX CITydasx QyHKIUU
Ha MOHOTOHHOCTb, HAXOJJUTh HAUOOIBIINE

¥ HauMEHbIIWE 3HaueHWs (YHKIWA; CTPOUTH TpapuKu
MHOT'OUYJIEHOB c UCIIOJIb30BAaHUEM amnmnapara
MaTEMaTHYECKOIr0 aHaIu3a; MPUMEHSTh POU3BOJHYIO IIPU
peuieHuu 3aaa4y

Ha JIBI)KEHUE; PelaTh MPAaKTUKO-OpPUEHTUPOBAHHBIE 3a/1a4H
Ha HauOOJbIINEe U HAMMEHBIINE 3HAUCHUS, Ha HAXOXKICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

[IP65. YMeHue omepupoBaTh IMOHATHSIMH: palliOHAIbHAS
GbyHKIMs, mokasaTenbHas (YHKIHSA, CTENeHHas (QyHKIuS,
norapudmuueckas byHKIHS, TPUTOHOMETPUYECKHUE
¢byHnkuuu, obpatHble (YHKIMH; YMEHUE CTPOHUTH TpapuKu
U3YYCHHBIX  (YHKIMHA, HCIONb30BaTh TrpaQuKd  IpU
M3Y4YEHUHU MIPOLIECCOB U 3aBUCUMOCTEN, IIPU PEIICHUH 3a]1a4
U3 JIpYruxX Yy4eOHBIX MPEAMETOB W 3a/ad M3 peallbHOM
KU3HU; BbIpaXKaTb (QopMynamMH 3aBUCHUMOCTH MEX]IY
BEJINYMHAMU;

[1P66. YMenue pemaTh TEKCTOBBIE 33/1a4H Pa3HBIX TUIIOB (B
TOM 4YHUCJI€ Ha MPOLEHTHI, OJIM M YacTH, Ha JBUKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a7addl U3

o0iacTM  ynpaBieHHS  JMYHBIMH M CEMEHHBIMHU
¢uHaHCAMM);  COCTAaBIIATH  BBIPAXKCHHSA,  YypaBHEHUS,
HEpPAaBEHCTBA U HX CHUCTEMBI II0 YCIOBUIO 3aJayH,
UCCIICI0BATh  TIOJYYCHHOE  PCIICHUE U OLICHMBATH




[IPaB/I0NI0I00HOCTh PE3yJIbTATOB;

[1P67. VYwmeHue omepupoBaTh MOHATUSMH: CpEIHEE
apupMeTHyecKoe, MenuaHa, HauOosblllee U HauMEHbIIee
3HA4YEHMs, pa3Max, JUCIEpPCHUs, CTaHAAPTHOE OTKJIOHEHHUE
YHCIOBOTO HabOpa; yMEHUE U3BJIeKaTh, HHTEPIPETUPOBATh
uHpOpPMAILIMIO,  TPEACTABIEHHYIO B  Tabimumax, Ha
auarpammax, rpagukax, OTpaXkarollyto CBONCTBA peallbHbIX
IIPOLIECCOB U SIBJICHUN; NPEACTAaBIATh HH(POPMAILUIO C
[OMOILBIO  Tabmul, M JUarpamm; HCCIIEI0BATh
CTaTUCTUYECKNE JaHHBIE, B TOM YHUCIIE

C IpUMEHEHHEM TpadUYecKuX METOJ0B U 3JIEKTPOHHBIX
CPEICTB;

[TPGS. YMeHnue onepupoBaTh MOHATUSMU: CIIyYalHBII OMBIT
U CIy4ailHOE COOBITHE, BEPOATHOCTh CIYYalilHOTO COOBITHS,
YMEHHME BBIUUCIIATH BEPOSTHOCTH C  MCIOJIb30BAaHUEM
rpauyecKuX METOOB; NPUMEHATh (HOPMYIIbI CIOKEHHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, KOMOHMHATOpHBbIE (AKThl |
dbopMysIBl TIpU pPEUICHWH 3a7ad; OLEHUBATH BEPOSTHOCTH
peanbHbIX COOBITUI; 3HAKOMCTBO

CO CIy4YallHBIMM BEIMYMHAMHM; YMEHUE IIPUBOAUTH
OpUMEpbl  TPOSIBIICHUS 3aKOHAa  OOJBIIMX YHCET B
MIPUPOIHBIX

1 OOILECTBEHHBIX SIBJICHUSX;

[1P69. YMenue omepupoBaTh MOHATUSMHU: TOYKA, IpsMasi,
IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTpaHHBIN yrou,
CKpELIMBAOIINECS IIpsIMBIE, [1apaJuIeIbHOCTh u
NIEPIEHIUKYJIIPHOCTD MIPSIMBIX

U IJIOCKOCTEH, YTOJI MEXY IIPSIMBIMH, YTOJI MEXAY MPSIMON
U IJIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSIMM, PACCTOSHHUE OT
TOYKHU

10 IUIOCKOCTH, PACCTOSTHUE MEXIY NPAMBIMH, PACCTOSHUE
MEXY IJIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh IIPU PEILICHUU
3ajad  u3ydyeHHble (aKThl U TEOPEMbl IJAHUMETPUH;
YMEHHE OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEro
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MUDA;

[1P610. YmeHue ornepupoBaTh NOHATHSIMH: MHOTOTPAHHUK,
CeueHHWE MHOTOIpaHHUKA, KyO, Mapaiielenumes, mpusma,
nupamua, Gurypa U MOBEPXHOCTh BpAIICHUS, LMIMHID,
KOHyc, 1map, cdepa, ceueHuss GUIypbl BpalleHUs,
IUIOCKOCTh, Kacamomasicss cdepsl, WIMHApPA, KOHYcCa,
IJIOH[alb TOBEPXHOCTU MHUPAMHBI, MPHU3MBL, KOHYCA,
HUAJTUHAPA, TUIOHaaAb chepbl, 00beM Ky0a, MpSIMOYTroIbHOTO
napajuiefienuneaa, NUpaMUAbl, [PU3MBL,  IHJIWHAPA,
KOHYCa, I1apa; yMeHHe n300pakaTb MHOTOTPaHHUKH

U TOBEPXHOCTHU BpAIICHMS, HMX CEUYEHHUS] OT PYKH, C
MOMOIIIBI0 YEPTESKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CpPEICTB;  yMEHHE  paclo3HaBaTb  CHUMMETPHIO B
NPOCTPAHCTBE; yYMEHHWE  pPAclo3HaBaTh  IPABHIbHBIC
MHOTOTPaHHUKU;

[1P611 Ymenue onepupoBaTh MOHATHIMHU: IBIKEHUE

B TIPOCTPAaHCTBE, MOAOOHBIE (GUTYPHl B MPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHHWE IUIOMIANEH IOBEPXHOCTEN U
00BEMOB MOAOOHBIX (GUTYp MPH PEIICHUHU 33]1aY;

[1P612. YMeHue BBIUMCIATH TEOMETPUYECKHE BEIUYHHBI
(nmuHA, yroJ, IUiomianb, 00beM, IUIOMaAb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHBIE (POPMYJIIBI U METO/IBI,

[1PG13. YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS
cucreMa KOOpIWHAT, KOOPAMHATHl TOYKH, BEKTOP,
KOOpJIMHATBHl BEKTOpPa, CKaJsIpHOE TMPOU3BEICHUE, YrOJ
MEXIY BEKTOpaMH, CyMMa BEKTOPOB, NpPOHM3BEACHUE
BEKTOpa Ha YHUCIO; HAXOJIUTh C TOMOMIbIO M3YYEHHBIX
dbopMynT KOOpAMHATBHI CEpPEeIUHBI OTpPE3Ka, pPAaCCTOSHUE
MEXy ABYMS TOUKAMH;

[1P614. YMeHue BBIOMpATh MOAXOSMIINN H3YIEHHBIA METO/
JUIS pellieHus 3aJadd, pacro3HaBaTh MaTeMaTHYeCKHe
(baxThI

Y MaTeMaTHYeCKHUe MOJIETU B MIPUPOIHBIX U OOIIECTBEHHBIX
SBIICHHUSIX, B MCKYCCTBE, YMEHHE TPHBOJIUTH IPHMEPHI
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MAaT€MaTHYECKUX OTKPBITUHA POCCUHMCKOW M MHPOBOU
MaTE€MaTHYECKOU HAyKH

OK 03. IlnanupoBats u
peann30BBIBATh COOCTBEHHOE
po(hecCuOHATIBHOE U
ITMYHOCTHOE pa3BUTHE.

JInuHOCTHBIE pe3ybTaThl JOJKHBI OTPAXKATh

B YaCTH: AYXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSA:

- c(hopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHWS,
3TUYECKOIO MOBEICHNUS;

- CIIOCOOHOCTH OLIEHMBATH CUTYAIIUIO0 U NMPUHUMATH
OCO3HAHHBIE pEUIECHUs, OPUEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U [IEHHOCTH;

- OCO3HaHWE JIMYHOIO BKJaJa B IOCTPOEHUE
YCTOMUYMBOTO OyIYIIETO;

- OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSIM

U (WIK) ApYyruM 4JI€HaM CEMbH, CO3JaHMIO CEMbH Ha
OCHOBE  OCO3HAHHOIO  MPUHATHS  LIEHHOCTEH
CEMENHON KU3HU B COOTBETCTBHM C TPAAULUSIMH
Hapozi0B Poccuu;

MertanpeamMeTHble pe3ybTaThl 10JKHBI OTPaXaTh:
OBnageHue  yYHHMBEPCAJIIbBHBIMU  PETYJISITUBHBIMU
JICUCTBUSMMU:

a) caMOOpraHU3aIHs:

- CAaMOCTOSITEJIHO OCYIIECTBIISITh [103HABATEIbHYIO
JESITEIbHOCTb, BBISBIISATH MPOOIEMBI, CTABUTh

U GopMyIUpOBaTh COOCTBEHHBIE 3a/1a4l

B 00pa3oBaTeNIbHON JAEATETbHOCTH U IKHU3HEHHBIX
CUTYyallUsiX; CAMOCTOSITEIbHO COCTaBJIATH  ILJIaH
pelieHuss MpoOJeMbl C  y4YEeTOM  HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEM
U [OPEINOYTeHHM;  JaBaTh  OLICHKY
CUTYaIUSIM;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh NpPUEMbl pedIeKCUU JJis  OLIEHKHU

HOBBIM

[1P61. Bnajgenue MeTogamMu J0Ka3aTeNbCTB, AITOPHTMAMHU
pelieHus 3anady; yMmMeHue (GopMyIHpoBaTH OMpeAeNeHus,
aKCHOMBI

U TEOpEMBbl, MPUMEHATh HUX, MPOBOJIUTH IOKa3aTelIbHbIC
paccyXeHUs B X0/ pELIeHMs 3a/1a4;

[1P64. VYwmenuwe omnepupoBaTh MOHATUAMU: (YHKIUS,
HenpepbiBHAs (DYHKIUSA, TPOW3BOAHAS, IIepBooOpa3Hasi,
OTpeeNICHHBI WHTErpall; yMEHHE HAXOJUTh MPOU3BOIHBIC
JJIEMEHTApHBIX  (YHKIUH,  HUCHOJB3YyS  CIIPABOYHBIC
MaTepuasbl; UCCIEI0BaTh B MPOCTEHIINX ciiydasx GyHKIIUN
Ha MOHOTOHHOCTb, HaXOJJUTh HAUOOJIbLINE

U HaUMEHbIIWE 3HA4YeHUS (QYHKIUH, CTPOUTH TpaduKu
MHOT'OYJIEHOB c UCIIOJIb30BaHUEM anmnapara
MaTEMaTHYECKOTr0 aHaIK3a; MPUMEHSTh MPOU3BOJIHYIO MPU
pelIeHny 3a1a4

Ha JIBIDKEHUE; PelaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a/1a4H
Ha HauOOJBIINE U HAUMEHbBIIINE 3HAUYCHUSI, HA HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[TPG5. YMeHue omepupoBaTh MOHSATHUSAMHU: palldOHATBHAS
byHKIUSA, MOKazarenbHas (DyHKUHSA, CTETeHHas (YHKIIHS,
norapudmudeckas byHKIHS, TPUTOHOMETPUYECKHUE
¢byHkiuu, odbpaTHble QYHKIUH; YMEHUE CTPOUTH TpaduKu
W3YYCHHBIX  (YHKIMHA, HCIIONB30BaTh TIpaQuKd  I[pU
M3Y4YEHUHU MPOLIECCOB U 3aBUCUMOCTEM, IIPH PEIICHUH 3a]1a4
U3 Jpyrux Yy4YeOHBIX MPEeIMETOB W 3a7ad U3 pealbHOUH
KU3HU; BbIpaXaTh (QopMyramMu 3aBUCHUMOCTH MEXIY
BEJIMYNHAMU;

[TPG6. YMeHnue pemiath TEKCTOBbIE 3a/1a4 Pa3HBIX TUIIOB (B
TOM YHCJIE HAa MPONEHTHI, JIOJM M YacTH, Ha JBUKCHUE,
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CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- yMETb OLIEHUBAaThb pUCKU M CBOEBPEMEHHO
IPUHUMATh PELICHUS IO UX CHIKEHUIO;

B) AMOLIMOHAJIbHBI HMHTEJUIEKT, MpEeANoIarariuui
c(OPMHPOBAHHOCTB:

BHYTPEHHEH MOTHUBALIUM, BKJIIOYAIOIIEH CTPEMIICHUE
K JIOCTWKCHUIO LEIM M YCHeXy, ONTHMH3M,
MHUIMaTUBHOCTh, YMEHUE JIeCTBOBATh, UCXO5

U3 CBOUX BO3MOYKHOCTEI];

- SMIIaTUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh
SMOLMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATD

€ro npu OCYIICCTBJIICHUU KOMMYHHUKAIIUH,
CIIOCOOHOCTB K COYYBCTBHIO U COICPCIKNBAHULIO,
- CoMaJIbHBIX HaBBIKOB, BKJIIOYAOIIMUX

CIIOCOOHOCTH BBICTpAaUBaTh OTHOUIICHHS C JIPYTUMH
JTIOJIbMH, 3a00TUTHCSA, TMPOSIBISATH HHTEPEC U
pa3pemiats KOHQIUKTHI

paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a7add U3

obiacTh  ympaBlIeHUsS  JUYHBIMH W CEMEHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAKEHUS,  YpaBHEHUS,
HEpAaBEHCTBA M WX CHUCTEMbl 110 YCJIOBHUIO 3aJayH,
HCCIEAOBAaTh  IOJYYEHHOE  pEIIeHHWE U OLEHUBATh
[IPaB/I0NI0I00HOCTh PE3yJIbTATOB;

I[IP67. VYmeHue omnepupoBaTh MOHATUSIMH: CpEIHEE

apudmernueckoe, MenuaHa, HauOOJbIIee W HAWMEHBIICE
3HAUYEHMs], pa3Mmax, JUCIEpPCHUsi, CTaHAAPTHOE OTKJIOHEHHE
YUCJIOBOr0 HabOpa; YMEHHE M3BIIEKaTh, HHTEPIPETUPOBATh
uH(pOpMallMI0, TPEICTaBICHHY0O B  Tabmumax, Ha
auarpammax, rpadukax, OTpakarollyro CBOMCTBA peaTbHBIX
MPOLIECCOB U SIBJICHUI; NPEACTaBIATh WHGOPMAIUIO C
MOMOIIbIO  TaOJHI U JMarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM
rpau4YecKuX METOJIOB U DJIEKTPOHHBIX CPEICTB;

[TPGS. YMeHue onepupoBaTh NOHATUSMU: CITyYalHBIN OTBIT
U CITydyalfHOE COOBITHE, BEPOSTHOCTh CIy4aWHOTO COOBITHSI,
YMEHUE BBIUUCIATH BEPOSATHOCTh C  HCHOJb30BaHUEM
rpa@u4ecKux METO/IOB; MPUMEHSITh (POPMYJIIBI CIOKEHUS U
YMHOXEHHUS BEpOSITHOCTEH, KOMOMHATOpHBIE (AaKTBl U
GbopMyIIbI TIpU PEIICHUW 337a4; OICHUBATH BEPOSTHOCTH
pealbHbIX COOBITHIA; 3HAKOMCTBO

CO CIy4YallHBIMM BEIMYMHAMHM; YMEHUE IIPUBOAUTH
IpUMEpbl  TPOSIBIICHUS 3aKOHAa  OOJBIIMX 4YHCET B
IIPUPOIHBIX

1 OOILECTBEHHBIX SIBJICHUSX;

[1P614. YMeHune BBIOMpATh MOAXOSIINN H3YIEHHBIA METO/
JUI  pelIeHUs 3aJaud, paclo3HaBaTb MaTeMaTHYeCcKue
(baxTsI

U MaTeMaTHYeCKUE MOJEIH B IPUPOIHBIX U 0OLECTBEHHBIX
SBIICHUSIX, B HCKYCCTBE, YMEHHE IPHBOJUTH IPHUMEPHI
MaTeMaTUYeCKUX OTKPBITMA POCCHMCKOM UM MHMPOBOH
MAaTE€MaTHYECKOU HAYKH
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OK 04. PaGoTaTh B
KOJIJICKTHBE U KOMaH/IE,

b exTuBHO
B3aMOCHCTBOBATE C
KOJIJIEraMH, PyKOBOJICTBOM,
KJIIMEHTAMHU.

JIM9HOCTHBIE PE3yNIbTATHI TOJDKHBI OTPAXKATh

B YaCTHU: IIEHHOCTH HAYYHOT'O MO3HAHUS: OCO3HAHUE
[EHHOCTH HAy4YHOH JesATeNbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh TPOSKTHYID M HCCIIEIOBATEIBCKYIO
JEeSTENIbHOCTh UHIUBUYaJIbHO U B TPYIIIE
MertanpeamMeTHbIE pe3yIbTaThl TOJDKHBI OTPaXaTh:
OBnaneHre yHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JICHCTBHUSMU:

0) coBMeCTHas ICSITEIIbHOCTD:

- 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  YHUBEPCAIBHBIMH  PETYJISATUBHBIMHU
JICHCTBHUSMU:

T) IPUHATHE ce0s ¥ IPYTHX JIIOICH:

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

- MPU3HABAThH CBOEC MPABO H MPABO JPYTHX JFOACH

Ha OIIHMOKH;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MHP C TTO3UIUU
JIPYroro 4enoBeKa

[IP67. VYwmeHue omepupoBaTh MOHATUSMH: CpEIHEE
apu(pMeTHIECKoe, MenuaHa, HauOOoJblIee W HaWMEHbIIEe
3HAUYEHMs], pa3Max, JUCIEpPCHUsi, CTaHAAPTHOE OTKJIOHEHHE
YKCJIOBOr0 Habopa; yMEHUE U3BJIEKATh, HUHTEPIIPETUPOBATD
uH(poOpMallMIO, TPEICTaBICHHYH0O B  Tabmumax, Ha
auarpamMmax, rpadukax, OTpakarollyro CBOMCTBA peaTbHBIX
MPOLIECCOB U SIBJICHUI; MPEACTaBIATh WHGOPMAIUIO C
MIOMOULIbI0  Ta0JIHII U JMarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM
rpaU4YecKuX METOJIOB U DJIEKTPOHHBIX CPEACTB;

[TPGS. YMeHue onepupoBaTh NOHATUSMU: CITyYalHBIN OTBIT
U CIy4ailHOE COOBITHE, BEPOATHOCTh CIYYaliHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSATHOCTh C HCHOJb30BaHUEM
rpa@u4ecKux METOJOB; MPUMEHSITh (POPMYJIIBI CIOKEHUS U
YMHOXEHHUS BEpOSITHOCTEH, KOMOMHATOpHBIE (AaKTBl U
GopMyIIbI TIpU PEIICHUW 33]a4; OICHUBATH BEPOSTHOCTH
peaIbHBIX ~ COOBITHH; 3HAKOMCTBO CO  CIIy4aillHBIMU
BEJIMYMHAMHU;, YMEHUE MPUBOJHUTH IMPUMEPHI MPOSBICHUS
3aKOHA OOJBIIMX YKCET B MPUPOTHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

[1PG14. YMmenue BoIOMpATh NOAXOISIINNA U3YYCHHBII METOA
JUIsL pelIeHus 3aJadd, pPAaclo3HaBaTb MaTEMAaTHYECKUE
(hakThI

Y MaTeMaTHUYeCKHE MOJIENU B MPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA PpPOCCUMCKOW M  MHPOBOU
MaTeMaTUYECKOU HAYKH

OK 05. OcyuiecTBisiTh yCTHYIO
1 TICHbMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCYZapCTBEHHOM SI3BIKE C
y4E€TOM 0COOEHHOCTEMH
COIIMAJIBHOTO U KYJIBTYPHOTO

JlngHOCTHBIE PE3yNbTATHI IOHKHBI OTPAXKATh

B YACTH: 3CTCTUYECKOT0 BOCIIMTAHUS

- DCTETHUYECKOE OTHOIICHHE K MHPY, BKIIOYas
ACTETHKY ObITa, HAYYHOTO M  TEXHHYECKOTO
TBOpUYECTBA, CIOPTA, Tpyda W OOIIECTBEHHBIX
OTHOIIICHH;

- CHOCOOHOCTh BOCHPHHUMATH PAa3IUYHBIC BHJIbI

[1P61. Bnajgenue MeTogamMu J0Ka3aTeNbCTB, AITOPHTMAMHU
pelieHus 3anady; ymMeHue (GopMyIHpoBaTH OMpeeNeHus,
aKCUOMBl M  TEOpPEMbI, NPUMEHATH UX, [POBOIUTH
J0Ka3aTeNIbHbIE PACCYXKACHUS B X0JI€ PELICHUS 3aa4;

[TPGS. YMeHnue ornepupoBaTh MOHATUSIMU: CITYIaHBIN OITBIT
U ciiyyaifHOe COOBITHE, BEPOSITHOCTh CIy4YalHOTO COOBITHS,
YMEHHUE BBIUUCISITH BEPOSTHOCTh C  HCIOJb30BAaHUEM
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KOHTCKCTA.

UCKYCCTBa, TpPaJULMM U TBOPYECTBO CBOErO0 U
JpPYTMX  HapoJOB, OLIyLI[aTh  AMOLMOHAIBHOE
BO3/ICHCTBUE UCKYCCTBA;

MertanpeamMeTHble pe3ybTaThl 10JKHBI OTPaXaTh:
OBnajeHne YHUBEPCAIbHBIMU KOMMYHHKAaTHBHBIMU
JICUCTBUSMMU:

a) oOlIeHue: - OCYIECTBIIATh KOMMYHUKALIUN

BO Bcex c(hepax KU3HU;

- pacro3HaBaTh HeBepOalbHbIE CPEACTBA OOLIEHMS,
NOHMMATh  3HAYEHUE  COLUAIbHBIX  3HAKOB,
pacrio3HaBaTthb HPEANOCHUIKI KOH(JIMKTHBIX
CUTyallui ¥ cMsIr4aTh KOH(IUKTBHI;

- pPa3BEpHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY
3pEHUs C UCTIOJIb30BAHUEM S3BIKOBBIX CPEJICTB

rpaUueCcKuX METOOB; NPUMEHATh (HOPMYIIbI CIOKEHUS U
YMHOXKEHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMyIbl TpU pEIIeHUU 3a]ad; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO

CO CIy4YallHBIMM BEJIMYMHAMH; yMEHUE MPUBOAUTH
IpUMEpPbl  NPOSIBJICHMSI 3aKOHAa OOJBIIMX YHCENl B
MIPUPOIHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

ITPGY. YMeHnue omnepupoBaTh MOHATUAMU: TOUYKA, MpsiMas,
IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPaHHBIN yrod,
CKpELIMBAIOIINECS MpsIMBIE, napajuieJIbHOCTh u
MEPIEHIUKYJISIPHOCTD MPSIMBIX

U IJIOCKOCTEH, YTOJ MEXIY IPSIMBIMH, YTOJl MEXAY MPSIMOH
U IUIOCKOCTBIO, YIOJI MEXKJY IJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKHU

JI0 IJIOCKOCTH, PACCTOSIHUE MEXKJY IPSIMBIMH, PACCTOSHHUE
MEXY IJIOCKOCTSIMU; YMEHHE UCIIO0Ib30BaTh IPU PEILICHUHU
3aJad  u3ydeHHbIE (aKTBl W TEOPEMBbI IJIAHUMETPUH;
YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MHpA;

[1P610. Ymenue onepupoBaTh MOHATUSMU: MHOTOTPaHHUK,
CEUYEHHE MHOIOIpaHHUKA, KyO, Mapaiiesenumes, npusma,
nupamuia, GUrypa M MOBEPXHOCTh BpPAILEHUS, LUIUHJP,
KOHyc, Imap, cdepa, ceueHuss (QUIypbl BpalleHUS,
IJIOCKOCTh, Kacaromasicss cdeppl, LUIMHApPA, KOHYCA,
IJIOIIAAb IIOBEPXHOCTHM NHUPAMMIBI, IPU3MBI, KOHYCa,
HWIMHIPA, TIomaas chepbl, 00beM Kyda, MpSIMOYToJIbHOTO
napajuiejenuIesa, IMHUPaMHUIbI,  [PU3MBL,  LWIMHJPA,
KOHYca, [1apa; yMeHue n300pakaTb MHOTOTpaHHUKHU

U TIOBEPXHOCTH BpalICHUs, HX CEYEHHUs OT pPYKH, C
MIOMOILBI0 YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;  YMEHHE  pPAclO3HaBaTb  CUMMETPUIO B
MPOCTPAHCTBE;  YMEHHUE  pPACHO3HABATh  IPABUJIbHbIC
MHOTOTpPaHHUKU;
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[1P611 Ymenue onepupoBaTh MOHATHIMH: IBHKEHUE

B TPOCTPAHCTBE, NOJOOHBIE (UTYpPBHI B TPOCTPAHCTBE;
UCIOJb30BaTh OTHOUICHHE IUIOLIaJiell IOBEPXHOCTEH U
00BEMOB MOAOOHBIX (UTYp TIPU PEHICHUH 3a/1a4;

[1P612. YMeHue BBIUUCIATH T€OMETPUYECKHE BEIUYHHBI
(wmHa, yroi, miomanb, 00beM, IUIONIAb ITOBEPXHOCTH),
UCMOJb3Ys U3yYEHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMenue onepupoBaTh NOHATUSAMHE: TPSIMOYTOJIbHAS

CHUCTEMa KOOpJZHUHAT, KOOPpAWHATLI TOYKH, BCKTOp,
KOOpAUWHATBl BCKTOpaA, CKaAJIAPHOC IMPOU3BCACHUC, YI'OJ
MCKAY BCKTOpaMH, CyYMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpa HA YHCIO; HAXOAUTh C TOMOIIBI HM3yYECHHBIX
dbopMyll KOOpIAMHATHI CEpPEAMHBI OTPe3Ka, pPACCTOSHHUE
MEXy JIByMs TOUKaMU;

[1PG614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIN METO/
JUIsL pellieHus 3a/Jadd, paclo3HaBaTb MaTeMaTHYECKUE
(hakThI

Y MaTeMaTHUYeCKUE MOJIENIU B MPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA PpPOCCUHCKOW M MHPOBOU
MaTeMaTUYeCKON HayKH

OK 06. ITposiBsTH
CPa’KIaHCKO-ITaTPUOTHUECKYIO
[MO3UIINIO, IEMOHCTPUPOBATH
0CO3HAHHOEC IIOBEACHUE Ha
OCHOBE TPaIULIMOHHBIX
0011IeYeIIOBEUECKHUX
[ICHHOCTEH.

JImgHOCTHEIC PE3YIbTATHI AOJIKHBI OTPaKaThb

B 4aCTu:

- TpaXXJ1aHCKOI'o BOCIIUTAHUA: IIPUHATHC
TPpaAUIIUOHHBIX HAITMOHAJIbHBIX, O6H_I€LI€J'IOBCLIGCKI/IX
TYMaHUCTUUYCCKHUX U JCMOKPATUICCKUX HGHHOCTefI;
-IIAaTPHUOTUYICCKOI'O BOCIIMTAHUA:

HEHHOCTHOC OTHOHICHHUC K TOCyAapCTBCHHBIM
CHUMBOJIaM, HCTOPUUYCCKOMY n IIpUpPOAHOMY
HAacCJICOWIO, IMaMATHUKaM, TpaaulousiM  HapoAdOB

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

MeranpeamMeTHble pe3ysbTaThl JOJKHBI OTPAXKATh:
OBnajseHue  YHUBEPCAJIbHBIMH  PETYJSTHBHBIMHU

[1P61. Bnajgenue MeTogamMu J0Ka3aTeNbCTB, AITOPHUTMAMHU
pelieHus 3anady; yMmMeHue (GopMyIHpoBaTH OMpeeNeHus,
AKCHOMBI

U TEOPEMBbl, NPUMEHATh HX, MPOBOAMUTH JOKA3aTEJIbHbIE
pacCyKJIeHHs B XOJI€ peLIeHUs 3a/1a4;

[1P64. VYwmenuwe omnepupoBaTh MOHATUAMU: (YHKIUS,
HemnpepbIBHAass (QYHKIWSA, IPOU3BOJAHAS, MEpPBOOOpa3Hasi,
ONpEJIECICHHBIM UHTETpall; YMEHUE HAaXOAUTh MMPOU3BOIHBIC
DJIEMEHTAPHBIX  (QYHKUOWH,  HCIONB3ys  CIPaBOYHBIE
MaTepuasbl; UCCIEIOBaTh B MPOCTEHIINX ciiydasx GyHKIIUN
Ha MOHOTOHHOCTb, HaXOJJUTh HAUOOJIbLINE

U HauMEHbIIWE 3HAa4YeHUS (QYHKIUH, CTPOUTH TpaduKu
MHOI'OUYJIEHOB c MCIIOJIB30BAaHUEM arnapara
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JNEUCTBUSIMU: B)  3MOLMOHAJIbHBIN
HpeAIoIararoui chOPMUPOBAHHOCTD:
--CaMOCO3HaHMs,  BKJIOYAIOLIET0  CIIOCOOHOCTH
NOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJIETh
HaIpaBJICHUS pa3BUTHSA COOCTBEHHOM
IMOIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0e;

- CaMOpEeryJIMpOBaHMs, BKJIIOYAIOLLETO
CaMOKOHTPOIIb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBE/IECHUE, CIIOCOOHOCTD
aJalTHUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHUSIM

U NIPOSABIIATH TMOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTpEHHEN MOTHBALIUH, BKJIIOYAOILEH
CTPEMJICHME K JOCTM)KCHHIO LEIM U  YCIEXY,
ONTUMHU3M, UHULIMATUBHOCTb, YMEHHE JIEHCTBOBATD,
MCXOZs U3 CBOUX BO3MOYKHOCTEN;

- SMIIaTUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh
SMOLIMOHAJIBHOE COCTOSIHME OPYTHX, YUUTHIBATH €r0
IPY OCYIIECTBICHUN KOMMYHHUKAIIUH, CIIOCOOHOCTD
K COUYBCTBUIO U COIIEPEKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKJIFOYAIOIIIUX
CIOCOOHOCTh BBICTPAaUBaTh OTHOLIEHUS C APYTrUMH
JIOAbMH, 3a00TUTbCSA, TNPOSBIATH HHTEpPEC U
pasperiatb KOH()IUKTHI

WHTCIUICKT,

MaTEMaTHYECKOIr0 aHaIM3a; NPUMEHSTh POU3BOJHYIO IIPU
pelIeHny 3a1a4

Ha JIBUXKEHHUE; pellaTh MPaKTUKO-OPUEHTHPOBAHHbBIE 33/1a4H
Ha HauOOJIbIINE U HAUMEHBIINE 3HAUEHUs, Ha HAXO0XKJECHUE
IyTH, CKOPOCTHU U YCKOPEHMUS;

[1P66. YMenue pemaTh TEKCTOBBIE 33/1a4H Pa3HBIX TUIIOB (B
TOM 4YHCJ€ Ha MPOLEHTHI, J0JM M YacTd, HA JABH)KEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3aa4d W3

o0sacTM  ynpaBieHHS  JIMYHBIMU M CEMEHHBIMHU
¢buHaHCAMM);  COCTAaBIIATH  BBIPAXKCHHSA,  YypaBHEHUS,
HEPABEHCTBA M MX CHCTEMBbl 10 YCIIOBUIO 3aJauy,
UCCIIEN0BATh  IIOJYYCHHOE  PCIICHWE U OLICHWBATH
IIPaBJOINOI00HOCTh PE3yJIbTAaTOB;

[IP67. VYmeHue omepupoBaTh MOHATUSMH: CpEIHEE

apudmernyeckoe, MenuaHa, HauOoiblllee W HaUMEHbIIEe
3HA4YEHMs, pa3Max, JUCIEpPCHUs, CTAaHAAPTHOE OTKJIOHEHHUE
YHICIOBOT0 Ha0Opa; yMEHUE U3BIIEKAaTh, HHTEPIIPETUPOBATD
uHpOpMAlLIMIO,  TIPEACTABIEHHYIO B  Tabimumax, Ha
auarpammax, rpadukax, OTpakarollyro CBOMCTBa pealbHbIX
IIPOLIECCOB U SIBICHUM; NPEACTaBIATh HH(POPMALUIO C
MOMOUIBI0  TaOJHII U JaMarpamm; HCCIIEe10BATh
CTaTUCTUYECKNE JaHHBIE, B TOM YHUCIIE

C MpPUMEHEHHEM TIpadUYecKUX METOJOB U IIIEKTPOHHBIX
CPEICTB;

[TPGS. YMeHnue onepupoBaTh MOHATUSMU: CIIyYalHBII OMBIT
U CIy4ailHOE COOBITHE, BEPOATHOCTh CIYYalilHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSATHOCTh C HCHOJb30BaHUEM
rpauyecKuX METOOB; NPUMEHATh (HOPMYIIbI CIOKEHHUS U
YMHOXEHHUS BEpOSITHOCTEH, KOMOMHATOpHBIE (AaKThl U
(dbopMysIBl TIpU PELICHWW 3a7ad; OLEHUBATH BEPOSTHOCTH
pealbHBIX COOBITHIA; 3HAKOMCTBO

CO CIy4YaliHbIMM BEIMYMHAMHM; YMEHUE IIPUBOAUTH
OpUMEpbl  TPOSIBIICHUS 3aKOHAa  OOJBIIMX YHCET B
IIPUPOIHBIX
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1 OOILECTBEHHBIX SIBICHUSX;

[1P614. YMeHue BBIOMpATh MOAXOSIINN H3YIEHHBIA METO/
JUIA  pelIeHUs 3ajlaud, paclo3HaBaTb MaTeMaTHYeCKue
(baxTsI

Y MaTeMaTHYeCKUE MOJEIH B MPUPOIHBIX M 0OLECTBEHHBIX
SBIICHUSIX, B MCKYCCTBE, YMEHHE IPHBOJUTH IPHUMEPHI
MaTeMaTUYeCKUX OTKPBITMA POCCHMCKOM UM MHMpOBOH
MAaTE€MaTHYECKOW HAYKH

OK 07. ConeiicTBOBaTh
COXPaHEHHIO OKPYKAIOIICH
Cpeabl, pecypcocOepexeHHnIo,
b PeKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHUTYAIIHSIX.

JIM4HOCTHBIE Pe3yNbTAThI TOJKHBI OTPAXKATh

B YaCTH: DKOJOTHYECKOIO BOCIIUTAHHUS:

- aKTHBHOE HEMPHUATHE ACHCTBUN, TPUHOCIIINX
BpEJl OKPYKAIOIIEH Cpee;

- yMEHHME TPOTHO3UPOBATH HEOIATONMPUITHHIE
OKOJIOTHYECKUE TIOCIEACTBHS TMPEANPUHUMACMBIX
JIEHCTBHM, MPEAOTBPAILATh UX;

- pacUIMpEeHUE OMBITA IEATEITHBHOCTH YKOJIOTHUECKOM
HaIPaBJIECHHOCTH;

MeranpeaMeTHbIe Pe3yNbTaThl JODKHBI OTPaXKaTh:
OsBnaneHue YHHUBEPCATbHBIMU yu4eOHBIMU
[M03HABATEJIbHBIMH JICHCTBUSIMH:

0) 6a30BbBIC UCCIICAOBATEIIbCKUE ACHCTBUS:

- pa3pabaTeiBaTh IUIAH PEMICHUS MPOOIEMBI C
YU4ETOM aHaJIn3a UMEIOIINXCS MaTepruaIbHbIX
¥ HEMaTePUATBHBIX PECYPCOB;

- OCYUIECTBIIATH  Il€JIEHANPABIICHHBIH
MIEPEeHOCca CPEJICTB U CIIOCOOOB JCHCTBHS

B IPO(HEeCCHOHATIBHYIO CPENY;

- YMETh TIEPEHOCHUTH 3HAHUS B ITO3HABATEIIHHYIO

U MPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
OBnasieHWe  YHUBEPCAIBHBIMH  PETYJSATUBHBIMHU
NEeNCTBUSIMMU:

0) CaMOKOHTpOJIb!

- JaBaTh OLIGHKY HOBBIM CHUTYallusiM, BHOCHUTh
KOPPEKTHUBEI B JIEATEIIHLHOCTD, OIICHHUBATh

IIOUCK

[1PG1. Bnanenue meTogamMu JOKa3aTeNbCTB, AJITOPUTMAMHU
pemieHust 3a1a4; yMeHHE (HOPMYyITUpPOBATH ONPEHCICHHS,
AKCHOMBI

U TEOPEMBI, NPUMEHATH HX, INPOBOAWUTH JOKA3aTEJIbHBIE
paccyXJIeHHsI B XOJI€ peLIEHUs 3a/1a4;

[1P64. VYmenue omnepupoBaTh MOHATHAMH: (YHKIIHS,
HenpepbiBHas (DyHKLHUSA, MPOU3BOAHASA, IepBooOpa3Hasi,
ONPEIIEICHHBIM UHTETPAJl; YMEHNE HAXOAUTh IIPOU3BOHBIC
JNEMEHTapHbIX  (YHKIUH,  HUCHONB3YyS  CIIPAaBOYHBIC
MaTepHalIbl; UCCIIEAOBATh B MPOCTEHINNX CITydasx QyHKIUU
Ha MOHOTOHHOCTb, HaXOJJUTh HAUOOIIbIINE

¥ HauMEHbIIWE 3HaueHHWs (YHKIHA; CTPOUTH TpapuKu
MHOT'OUYJIEHOB c UCII0JIb30BAaHUEM amnmnapara
MAaTE€MaTHYECKOr0 aHaIN3a; MPUMEHITh IIPOU3BOAHYIO IIPU
peuieHnu 3aaa4y

Ha JIBIKEHUE; PEIIATh IPAKTUKO-OPUEHTUPOBAHHBIC 3aa4H
Ha HauOOJbIINEe U HAMMEHBIINE 3HAUCHUS, Ha HAXOXKJICHUE
IIyTH, CKOPOCTH U YCKOPEHHS,

[IP65. YMeHue omepupoBaTh IMOHATHSIMH: palliOHAIbHAS
GbyHKIMs, mokasaTenbHas (YHKIHSA, CTENeHHas (QyHKIuS,
norapudmuyeckas byHKIHS, TPUTOHOMETPUYECKHUE
¢bynkuuu, obpatHble (YHKIMH; YMEHUE CTPOHUTH TpapuKu
U3YYCHHBIX  (YHKIMH, HCIONb30BaTh TrpaQuKd  IpU
M3Y4YEHUU NIPOLIECCOB U 3aBUCUMOCTEM, IIPHU PELICHUH 3a]1a4
U3 JIpYruxX Yy4eOHBIX MPEAMETOB W 3a/ad M3 pealibHOI
KU3HU; BbIpaXKaTh (QopMynamMu  3aBHUCHMOCTH  MEX]IY

18



COOTBCTCTBHUEC PE3YJILTATOB LCIAM

BEJIMYMHAMU;

[1P66. YMenue pemaTh TEKCTOBBIE 33/1a4H Pa3HBIX TUIIOB (B
TOM YHUCJI€ HAa MPOLEHTHI, JOJM M YacTH, Ha JBUKEHHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a7add U3
o0jacTd  ymopaBlieHUs  JUYHBIMU U CEMEHHBIMU
¢uHaHCAMM);  COCTAaBIIATH  BBIPAXKCHHSA,  ypaBHEHUS,
HEpPaBEHCTBA M HX CHCTEMbl IO YCJIOBHUIO 33JlayH,
UCCIIEIOBaTh  IOJYYEHHOE  pEIIeHWe U  OLIEHMBATh
MPaBAONO0I00HOCTh PE3yNbTATOB;

[TPGS8. YMeHue onepupoBaTh MOHATUSIMU: CIIYIalHBIN OIBIT
U ciiyyaiiHOe COOBITHE, BEPOSITHOCTh CIy4YalHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOATHOCTb C  HCIOJb30BAaHUEM
rpadUYecKuX METOAOB; MPUMEHATh (HOPMYIIBI CIOKEHHUSI U
YMHOXKEHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMyIbl TpU pEIIeHUU 3a]ad; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO

CO CIy4YallHBIMM BEJIMYMHAMH; yMEHUE MPUBOAUTH
IpUMEpPbl  NPOSIBJICHMSI 3aKOHAa OOJBIIMX YHCEl B
MIPUPOIHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

I1PGY. YMeHnue omnepupoBaTh MOHATUSAMHU: TOUYKA, MpsiMas,
IIJIOCKOCT, IPOCTPAHCTBO, JByTpaHHbIN yrou,
CKpELIMBAIOIINECS MpsIMBIE, napajuieIbHOCTh u
MEPIEHIUKYJISIPHOCTD MIPSIMBIX

U IJIOCKOCTEH, YTOJ MEXIY IPSIMBIMH, YTOJl MEXAY MPSIMOH
U IJIOCKOCTBIO, YTOJI MEXKIY IIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHU

710 IUIOCKOCTH, PACCTOSIHUE MEXIY MNPSMbBIMH, PAacCTOSTHUE
MEXY IJIOCKOCTSIMU; YMEHHE UCIIO0Ib30BaTh IPU PEILICHUHN
3aJad  W3ydeHHbIE (aKTBl W TEOPEMBI IJIAHUMETPUH;
YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUDa;

[1P610. Ymenue onepupoBaTh MOHATUSMU: MHOTOTPaHHUK,
CEUEeHHE MHOIOIpaHHUKA, KyO, Mapajiesenuies, npusma,
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nupamuia, GUrypa U MOBEPXHOCTh BPAIICHUS, MIJIUHJP,
KOHyC, 1map, cdepa, cedeHuss (GUTypbl BpalleHHUS,
IJIOCKOCTh, Kacaromasicss cdeppl, LUIMHApPA, KOHYCA,
IJIOMIA b TIOBEPXHOCTH TMHUPAMHBI, TPU3MBI, KOHYCAa,
HWIMHIPA, TIomaas chepbl, 00beM Kyda, MpSIMOYTOJIbHOTO
napajuiejienumnena, MNUPaMUIbI, [PU3MBIL,  ITWIHHPA,
KOHYca, [1apa; yMeHHe n300pakaTb MHOTOTPaHHUKHU

U TOBEPXHOCTH BpalIEHUs, HUX CEUEHUS OT PYKH, C
MIOMOILIBI0 YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX

CpPEICTB;  YMEHHUE  paclo3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE;, YMEHHWE  paclo3HaBaThb  MPAaBHUIIbHBIC
MHOTOTPaHHUKU;

[1PG11 Ymenue onepupoBaTh MOHATHSIMU: IBUKEHUE

B TPOCTPAHCTBE, NOJOOHBIE (UTYpPBHI B TPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOIICHHE IUIOMIAIE TOBEPXHOCTEN U
00BEMOB MOAOOHBIX (GUTYp TPU PEIICHUH 33134,

[IPG12. YMeHHEe BBIUUCIATH T€OMETPHUUYECKHE BEIMYHUHBI
(mmHa, yroni, miomanb, o0beM, IUIOMAIb MOBEPXHOCTH),
UCIOJIB3YS U3yUYEHHbIE (POPMYIIBI U METOBL;

[1P613. YMenue onepupoBaTh NOHATUSAMHE: TPSIMOYTOJIbHAS
CUCTEMa KOOpJMHAT, KOOpPAMHATBI TOYKH, BEKTOD,
KOOpJMHAThl BEKTOpPa, CKaJIspPHOE IMPOU3BEICHHUE, YIoJ
MEXIYy BEKTOpaMH, CyMMa BEKTOpPOB, IMPOU3BEACHUE
BEKTOpa Ha YHUCJIO; HAXOJIUTh C IIOMOLIbIO M3YYEHHBIX
dbopMyll KOOpIAMHATHI CEpPEAMHBI OTPe3Ka, pPACCTOSHHUE
MEX/ly ABYMS TOUKaMH;

[1PG614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIN METO/
JUIs pellleHusl 3aJayd, pacro3HaBaThb MaTeMaTHYECKHE
(hakThI

1 MaTeMaTHUYECKHUE MOJIEIHU B IIPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHUE HPHUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA PpPOCCUHCKOW M  MHPOBOU
MaTeMaTUYeCKOW HAYKH

ITK 1.1 Oprann3oBsIBaTh

JIP 24 TOTOBHOCTB K aKTHUBHOU JIEATENbHOCTH

[1P6 06 ymeHue penath TEKCTOBBIC 33/1a49H PA3HBIX THTIOB (B
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[OJITOTOBKY pabOYMX MecT,
000pYIOBaHUS, CHIPHSI, MATEPUAIIOB
TSt TPUTOTOBJICHUS
0J1y(haOpUKaTOB B COOTBETCTBHH C
MHCTPYKIMSIMHU U PErJIaMEHTaMHU.

TEXHOJOTMYECKOW U COLMAIBHON HAITPABJICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATh, TUIAHUPOBATH U
CaMOCTOSITEJIBHO BBIIOJIHATH TAKYIO AESTEIbHOCTb; .
UIP 25 uHTepec K pa3nudHbIM chepam
podeccnoHaNbHOM IeATENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIN BBIOODP OymyIiei mpodeccun
11 pean30BbIBATh COOCTBEHHBIE JKU3HEHHBIC TIAHBL;
MPII 01 camocTrosiTennbHO POPMYIUPOBATH U
AKTyallu3UpOBaTh MPoOIeMy, paccCMaTpUBaTh e
BCECTOPOHHE;

MPII 16 ocymiecTBAsATh LieNeHANPABICHHBIA TOUCK
[epeHoca CpeICTB U CIIOCOOOB ICHCTBUS B
podeccnoHanbHyI0 Cpeay;

MPK 08 npuHMMaTh 1€ COBMECTHOM

e TEeIbHOCTH, OPraHU30BBIBaTh U KOOPAUHUPOBATh
NIECTBUS 110 €€ IOCTUKEHUIO: COCTaBIIATh IUIaH

e CTBUIM, pacpelesiTh PO C y4€TOM MHEHUN
Y4aCTHHKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM
paboTHI;

MPP 10 ucnosib3oBaTh IpreMbl pedaeKCHu s
OLICHKH CUTYyalllH, BEIOOpa BEPHOTO PEIICHUS.

TOM YHMCJI€ Ha IPOLEHTHI, I0JIM U 4aCTH, Ha JBUKEHUE,
paboTy, CTOMMOCTH TOBApOB M YCIIYT, HAJIOTH, 33a4H U3
o0acTu ynpaBieHUs TUYHBIMU U CEMEUHBIMH (PHHAHCAMMU );
COCTABJISITh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI T10 YCIIOBHUIO 33]]a41, UCCIIEIOBATH MTOJYyY€HHOE
[peleHre U OLEHUBAThH PABONI0I00HOCTh PE3yIbTaTOB
[1P6 09 ymeHue onepupoBaTh MOHATUSAMU: TOUKA, IPIMas,
[JI0CKOCTh, IPOCTPAHCTBO, ABYI'PaHHBIN yroul,
CKpEIIMBAIOIINECS PSIMbIE, TApaIeTbHOCTh U
[EPIIEHIUKYJIIPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOI MEXKIY
MPSIMBIMU, YTOJI MEXKY MPSMOM U TUIOCKOCTBIO, YTOJ MEKITY
[JIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH,
PacCcTOSIHUE MEXY MPSMBIMU, PACCTOSIHIE MEXKIY
[JIOCKOCTSIMHU; YMEHHUE UCIOIb30BaTh IPU PELICHUH 3a/1a4
M3y4eHHbIE (PAKThI U TEOPEMBI TUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MUPA;

[1P6 10 ymeHue onepupoBaTh MOHATUSIMU: MHOTOTPAHHHK,
CeueHNe MHOTOTPaHHUKA, KyO, apajuiesienure] 1, mpu3ma,
nupamuia, GUrypa u MOBEpXHOCTh BpAILECHUS, IUITUHJP,
KOHYC, I1ap, cepa, ceueHus: GUrypbl BpaleHus, MIOCKOCTb,
Kacaromascsi cepsl, IMITUHIPA, KOHYCa, TUIOIAIb
[MOBEPXHOCTU MUPAMUIbI, KOHYCA, [IHJIMHAPA, TUIOIATh
cdepbl, 00beM KyOa, MPSIMOYTOJIBHOTO MapauieNenuneaa,
[paMUIbl, TPU3MBI, IIWIMHIPA, KOHYCA, [Iapa; YMEHUE
M300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BPAILIEHUS, UX
CCUYEHHUS OT PYKH, C TOMOIIbIO YePTEKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPEJICTB;

YMEHHE pacro3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPaBUJIbHBIE MHOTOTPAHHUKH;

[TK3.1. [TonroraBnuBaTh
pabouee MecTo,
000pyI0BaHUE, CHIPHE,
MCXOHBIC MaTepUabl AJIs

JIP 24 roTOBHOCTH K aKTUBHOM AEITEIHLHOCTH
TEXHOJIOTHYECKON M COIMAIbHOM HAIIPABICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATh, TUIAHUPOBATH U
CaMOCTOSITENILHO BBIMIOJIHATH TaKyIO A€ATEIbHOCTb; .

[1P6 06 ymeHue perarh TeKCTOBBIC 3a/1a49H PA3HBIX THUIIOB (B
TOM YKCJIC Ha TPOIICHTHI, IOJIU M YacTH, Ha JIBIKEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIIYT, HAJIOTH, 33a4H U3

00JIaCTH yIPaBJICHUS JIMYHBIMHI U CEMEHHBIMU (PUHAHCAMH );
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00pabOTKH CHIPHS,
[IPUTOTOBIICHHS
nonygabpukaTroB B
COOTBETCTBHUH C
MHCTPYKLUSAMU H
perIIaMeHTaMH.

UIP 25 uHTepec K pa3nudHbIM chepam
podecCHOHATEHOM NIeATEIIPHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp OyayIeil mpodeccun
11 peaIn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;
MPII 01 camocTosiTensHO POPMYITUPOBATH U
AKTYyaJIM3HPOBATh POOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

MPII 16 ocy1iecTBIsATh 1eJIEHAPABIEHHBIN TOUCK
[epeHoca cpeicTB U CIIOCOOOB JICHCTBUS B
podecCHOHABHYIO Cpeay;

MPK 08 npuHuMaTh 1€ COBMECTHOM
NesITeNIbHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATD
NENCTBHUS 110 €€ JOCTUKEHUIO: COCTaBIIAThH IJIaH

e CTBUN, pacpelessaTh POJIU ¢ y4€TOM MHEHHUN
Y4aCTHUKOB, 00CYXaTh Pe3yabTaThl COBMECTHON
paboTHI;

MPP 10 ucnosib30BaTh IpreMbl pehISKCHH IS
OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEILICHUS.

COCTaBIISITh BRIPAKCHHUS, yPAaBHEHUSI, HCPABEHCTBA U MX
CHCTEMBI 110 YCIOBHUIO 33]]a4H, UCCIIE0BATh MOIYYEHHOE
pelleHre U OLEHUBATh MPaBIONOJ00HOCTb PE3yIbTATOB.
[1PG 10 ymeHue onepupoBaTh NOHATUSIMU: MHOTOIPAaHHUK,
CeueHNe MHOTOTPaHHUKA, KyO, apajuiesienure 1, mpu3ma,
nupamuia, GUrypa u MOBEpXHOCTh BpAILEHUS, IUITUHP,
KOHYC, I1ap, cepa, ceueHus: GUrypbl BpaleHus, MIOCKOCTh,
Kacaromascst cepsl, MIITUHIPA, KOHYCa, TUIOIAIb
[MOBEPXHOCTU MUPAMUIBL, IPU3MBI, KOHYCA, [IUJIMHAPA,
riomiaab chepsbl, 00beM Kyda, MPSIMOYTOJILHOTO
MapajuieNienume/1a, TUpaMuIbl, TPU3MBI, IIMHIPA, KOHYCA,
[1apa; yMeHue u300paxarb MHOTOIPAaHHUKU U TTOBEPXHOCTH
BpallleHus, UX CEYCHUS OT PyKHU; YMEHHUE Paclio3HaBaTh
CUMMETPHIO B POCTPAHCTBE; YMEHUE PACIIO3HABATH
[IpaBUJIbHbIE MHOTOIPAaHHUKU;

[1P6 12 ymeHUE BBIYUCIATH TEOMETPUUECKUE BETHUNHBI
(ImuHa, yroJi, o s, 00beM, IIOMAAL TOBEPXHOCTH),
MCIIOJIB3YS U3yUEHHbIE (POPMYIIBI U METOIbI
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1.3 IlpumeHeHHe 3JIEKTPOHHOIO OOY4YeHHS W TEXHOJOTMH NUCTAHUMOHHOIO

oOpa3zoBaHusi
Peanmaunﬂ COACPIKaHUA HNpOrpaMMbl BO3MOXHA C HNPUMCHCHHUEM OJBJICKTPOHHOTI'O O6Y‘I€HI/IH u

TEXHOJIOTHI AUCTAaHIITMOHHOI'O 06pa30BaH1/151, OTKPBLITBIX O6p330BaTCJ'II>HI>IX peCypcCoB.

1.4 Peanm3anms coaep:kaHusi nporpamMmmsl 1uis o0ydyaromuxcs ¢ OB3

PeaJ'II/ISaI_II/IH COACPIKaHUA O6p830B21TCJ'ILHOI>i porpaMmMbl 1 KOHTPOJIb PE3YJILTATOB €€ OCBOCHMUSA
JJIA o6yqa}oumxc;1 C OI'paHUYCHHBIMH BO3MOKHOCTAMU 300POBBA U MHBAJIIMJIOB OPraHU3YCTCA C YUCTOM
0COOEHHOCTEH UX HCI/IXO(i)I/I?;I/ILIeCKOI‘O pasBuTUA, HWHAUBUAYAJIbHBIX BO3MOXKHOCTEH M COCTOSHHS
310POBBSI.
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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
Y4yeOHasi HAarpy3ka BO B3aHMOJAEHCTBMH C IpenogaBaTeseM 200

(Bcero)

B TOM 4YHCJIC.

71a00PATOPHEIC 3aHATHUS

NPAKTUYECKHUE 3aHSATUS 14

[TpodeccrnoHaIbHO OPHEHTUPOBAHHOE COACPKAHNE

B TOM 4YHUCJIC.

TCOPCTUYICCKOC 06y‘{eHI/IG

npaktuyeckoe ooyuenus (Iloaroroska) 34

CamocTosiTenpHas padboTa oOydaromerocs (Bcero) 0

B TOM YHCIIE:
caMOCTOsATeNIbHAs paboTa HaJ WHIUBHUIYyAIbHBIM IIPOCKTOM (CCIH
IPEyCMOTPEHO)

Koncynpramuu 12

Umoeosas ammecmayus 6 popme  oughghepenyuposannoco Ikzamena 6
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2.2. TemaTudeckuii mjian u cogep:xkanne 1ucumInabl KMATEMATHKA)»

Coaepixanue yueOHOro MaTepuasa (0CHOBHOe U pogecCHOHATBHO
HaumenoBaHue pa3jie/ioB 4 . Oo0bem | Popmupyembie
" Tem OPUEHTHPOBaHHOeE)", 1a00pPaTOPHbIE U MPAKTHYECKUE 3AHATHUS, IPUKJIATHON 4acoB | KOMIETeHIHH
MOAYJIb (IIPY HAJMYMH)
1 2 3 4
OcHoBHoOe coJep:kaHue
Pa3znei 1. IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 14
Tema 1.1. CopepxaHue yaeOHOTo MaTepuaa 2
ens 1 3anaun MareMaTtuku | L{enp u 3a1aun MaTeMaTHKHU MIPH OCBOCHUU CIICIMATHHOCTH. ba3oBbie 3HAHMS U YMEHUS
npu OCBOEHHUH | IO MaTeMaTHKE B MPOGECCHOHATBHONW M B TIOBCETHEBHOW ACSITEILHOCTH. MHOXECTBO,
CHELUAaIbHOCTH. omnepauuu HajJ MHOkecTBamu. Jluarpammel Ditnepa—Benna. Mcnonb3oBaHue Te0peTUKO-
MHoecTBa U JIOTUKA MHOKECTBEHHOTO alrapara [Jjisi ONUCAaHUs peajbHbIX TMPOIECCOB U SBICHUN B
npodecCHOHANBbHON AESITENbHOCTH, MPU PEIIeHUU 3aJad W3 APYTUX JUCIUIUIMH.
Ornpezenienne, Teopema, CIeACTBUE, J0Ka3aTeIbCTBO OK 01,
Tema 1.2. Copneprxanue yueOHOro MaTepuasa 2 OK 02,
Uwucna v BBIYUCICHUS Harypanbnable u nensie uucna. [IpuzHaku aenuMocTu nensix 4yuces. PanuoHanbHbIE OK 03,
guciia. OOBIKHOBEHHBIC U JICCATHYHBIC IPOOH, TIPOICHTHI, 0ECKOHEYHBIE TICPUOHMISCKIE OK 04,
npobu. ApudMeTHyecKre oIepandd ¢ palMoOHAIBHBIMU YHCIAMH, TPeoOpa3oBaHUs OK 05,
YUCJIOBBIX BBIpAXEHUMN. J[eWCTBUTENBbHBIE 4MCiIa. PalloHanbHBIE M UPPALMOHAIbHBIC OK 06
yucna. ApudmeTnyeckrue Oomnepanuu C JeHCTBUTENbHBIMU uuciaamu. [IpubnmxéHHbie OK 07
BBIYHCJICHMS], IPABUJIA OKPYTJICHUS, TPUKUIKA U OIIEHKA Pe3yJibTaTa BEIYUCICHUN IIK1.1
Tema 1.3 Cozepkanue yueOHOro MaTepuaia 2 IIK3.1
ToxnecTBa u | ToxxmecTBa M TOXIECTBEHHBIE TMpeoOpa3oBaHMs. YpaBHEHHUE, KOPEHb YPaBHEHMS.
TOXJECTBEHHbIE HepaBenctBo, pemienue HepaBeHcTBa. MeTo HHTEpBAIOB. Pemienue nensix U IpoOHO-
npeoOpa3oBaHusI. palMOHAIBHBIX YPAaBHEHUM M HEpaBeHCTB. IIpuMeHeHHMe ypaBHEHUH M HEPABEHCTB K
VYpaBHeHus pEIIeHHI0 MaTeMaTHYeCKHUX 3a7ad U 3aJad U3 pa3Iu4HbIX 00JacTeil HayKu U peanbHOU
Y HEpaBEHCTBA *u3HU. CUCTEMBI U COBOKYITHOCTH PAIlMOHAJILHBIX YpaBHEHUN U HEpaBEHCTB. CUCTEMBI
JUHEHHBbIX YpaBHEHMI. PenieHue npukiagHbIX 3a7ad C MOMOIIbI CUCTEMbI JIMHEWHBIX
ypaBHEHUU

4 ObpasoparenpHas OpraHU3allds BIPaBe CAMOCTOATEILHO ONPENEATh HOCIe0BAaTENLHOCTh H3yYeH s Pa3AeNoB 1 TeM, BXOIAIIUX B HUX, a TAKXKe IepepacipeieaTh KOIMuecTBO
4acoB AN OCBOCHHSA OOyJaroIIMMHUCS YYeOHOTO MaTepraja C YYeTOM JIOTHKH (POpMHUpOBaHHSA IPEIMETHBIX pPE3YJNbTaToOB, OOMHUX H MPOQPECCHOHATBHBIX KOMICTEHIIHIA,
MEXXIIPEIMETHBIX CBSI3€H ¢ APYTHMH AUCIUILTHHAMHA 00I1e00pa30BaTeI-HOTO M 00IIenpodecCHoHaTFHOTO UKIOB yaeonoro miana OI1 CITO
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Tema 1.4. IIpogeccuonalibHO OPHEHTHPOBAHHOE CcoOJepkaHHe (coaep:KaHMe MPHUKJIATHOIO 4
[IpolieHTHBIEC BHIYMCICHUS | MOAYJIA)
B npodeccuoHanbHbIX | [IpuMeHeHne apo0eil W MPOIEHTOB Ul PEIICHUS MPHUKIATHBIX 3a1ad M3 PasIHIHbIX
3a7a4ax oTpacieil 3HaHUW U peanbHOM >kU3HU. [IpuUOIMKEHHBIE BBIYMCIEHUS, IpaBUiIA
OKpYTJICHUsl, MpPHUKUAKA W OIEHKAa pe3ylbTaTa BbIUMCICHHUH. Pa3Hble cmocoObl
BBIUMCIICHHSI TIPOIEHTOB. [IpOlEHTHBIC BBIYUCIICHUS B TPO(ECCHOHATBHBIX 3aJlavyax.
[IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0O MaTEMAaTHUECKUX 3a/1ad U 3a7a4 U3
pa3uyHbIX 001aCTe HAYKH U PeaTbHOM KU3HU
Tema 1.5. CopepxaHue yaeOHOro Marepuaa 2
[locnenoBarenbHOCTH [TocnenoBarenbHOCTH, CIMOCOOBI  3aJaHUSl  IOCJENOBATENbHOCTEH. MOHOTOHHBIE
U IIPOrpeCcCUu MOCJIEI0BATENbHOCTUA. ApupMeTHuecKasi M reoMeTpuyeckas nporpeccuu. beckoHedHo
yObIBaromasi reomerpuyeckas mporpeccus. Cymma 0OecKOHEYHO  yObIBaroIei
reoMerpuueckor mporpeccur. @opmysia CIOXKHBIX IpoueHToB. Mcmosb3oBaHue
IIPOTrPECCUU JIJIsl PEILICHMS] peaJIbHbIX 3a7a4 MPUKIIAJHOTO XapaKkTepa
Tema 1.6. CopepxaHue yaeOHOTo MaTepuana 2
OyHKIUYN U TpapUKu Oyuknus, crnocoObl 3amanus QyHknuu. [padux dynknuu. BzanmHO oOpaTHBIE
¢yHkur. O0JIacTh ONpENeTCHUS U MHOXKECTBO 3HaueHWW ¢QyHkiuu. Hymu GyHKIum.
[TpomMeXyTKH 3HAKOMOCTOSHCTBA. YETHBIC M HEYETHBIC (DYHKITUN
KonTpoJbHas padora mo pasaeay 1.° BxoaHoi#t KOHTpOIIb
Pa3nen 2. Crenenn u kopHu. CTeneHHasi, noka3arejbHas U jJorapupmudeckasi GyHKUMU 42
Tema 2.1. Cogepxanne yueOHOro MaTrepuana 3 OK 01
Apudmernyeckuil KOpeHb Apudmernuecknii KOpeHb HaTypainbHOH cremeHu. J[leiictBus ¢ apudmerndyeckumu OK 02:
n—oil cTeneHu. KOPHSIMU N—OM CTENEHHU. OK 03,
[IpakTuueckoe 3anaTueNel OK 05,
JleiicTBus ¢ apuMETHUSCKUMH KOPHSIMH N—OH CTEIICHH. 1 OK 06,
Tema 2.2 Copneprxanue yueOHOro MaTepuasa 3 OK 07
Crenenu. CtangapTHas Cremnenb ¢ nenbpiM nokazateneM. CtanmaapTHas Gopma 3amucu ASHCTBHTEILHOTO YHCIIA. IIK1.1
¢dopma 3anucu Hcnonb3oBanue moaxonsuiel (Gpopmbl 3amucu JAEWCTBUTEIBHBIX YHUCEN Ui PEIleHUs I1K3.1

HeﬁCTBHTeHLHOFO qucia

MMPAKTUYCCKUX 3ada4 W MPCACTABJICHHUA OAaHHBIX. Crenenp ¢ palroOHaJIbHBIM
rmokasarejieM. CBOHCTBa CTEIICHM. Hpeo6pa30BaHHe BBIpa)I(eHI/Iﬁ, CoACpiKalluX CTCIICHH
C pallMOHAJIbHBIM ITOKa3aTCJIEM

5 Yachl KOHTPOJIBHBIX PabOT YUTEHBI B COIEPKAHUA YUeOHOTO MaTEPUANa M BXOIAT B 00IIEE KOJIMYECTBO YACOB IO Pasieny
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[IpakTuueckoe 3ausitue Ne2

[Ipeo6pa3oBanue BbIpaKe€HUH, COAEPIKAILMX CTEIIEHU C pAallMOHAJIbHBIM [T0Ka3aTeleM

Tema 2.3.
Crenennast GyHKIUSA

Cogepxanue yueOHOro MaTepuana

Crenennas pyHKUMS C HaTypaldbHBIM M IENbIM IOKazareiaeMm. EE€ cBoiicTBa u rpaduk.

CBoiicTBa u rpadMK KOpHS N-0i CTETIEHU

Tema 2.4. UppauroHaibHbIe
yYpaBHEHHUS U HEPABEHCTBA

Cogepxanne yueOHOro MaTrepuana

Pemenue HppalliOHAJIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

[Ipaktrueckoe 3ansitue Ne3

HppanuonaibHble ypaBHEHUS

[IpakTrueckoe 3ansTue Ned

HppanmonansHble HepaBeHCTBA

Tema 2.5. IlokazarenpHbIE
yYpaBHEHHS 1 HEPABEHCTBA

Conepxanue yaeOHOro MaTepuaia

IToxa3aTensHbIe YpaBHCHUA U HCPABCHCTBA

[Ipaktuueckoe 3ansitue NeS5

[Toka3arenbHble ypaBHEHUs

[IpakTrueckoe 3ansitue Neb

IToxa3aTennHbIe HCPAaBCHCTBA

Tema 2.6.
Jlorapudm gucna. ColicTBa
norapudmosB

CosiepkaHue y4eOHOro MaTeprasa

Jlorapupm umcna.
BBIPKEHUH, COJEPKAIIUX JIOTapHPMbI

JlecsatTuuHble W HaTypajlbHbIE JIOTapU(MBI.

[IpeobpazoBanue

[IpakTrueckoe 3anstue Ne7

Jlorapudm yucna

[IpakTrueckoe 3ansiTue Ne§

[IpeoOpazoBanne BRIpAKEHHIA, COACPIKAIIHNX JIOTAPU(MBI

Tema 2.7. I[lokazarenpHas

u norapupmMuaecKas
byHKIMH, ypaBHEHUS,
HEPaBEHCTBA

CosiepkaHue y4eOHOro MaTeprasa

[TokazarenpbHass u sorapupmuyeckas (QyHKIUH, UX
Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA

CBOMCTBA U

rpaduKkH.
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[IpakTuueckoe 3anstue Ne9

Jlorapudmuueckue ypaBHEHUs 1
[Ipaktrueckoe 3anstue NelO
Jlorapudmuueckre HepaBeHCTBA !
Tema 2.8. IIpodeccnonabHO OPUHEHTHPOBAHHOE COAepP:KaHMe (COoAep:KaHHe NPHUKJIATHOTO 4
Jlorapudmsl B mpupoe MOYJIs)
U TEXHUKE [Ipumenenune norapudma. Mcropus pazsutus marematuku. Jlorapubmudeckas crnupaib
B mpupoje. Ee maremarmueckue cBoiictBa. Mcmonb3oBanue rpagukoB (GyHKIHNA s
HCCJIEI0BAHMS IIPOLIECCOB U 3aBUCUMOCTEHN, KOTOPbIE BO3HUKAIOT IIPU PELIEHUH 3a/1a4 U3
pa3uyHbIX 001aCTe HAYKH U PETbHOM KU3HU
Tema 2.9. Cogepxanne yueOHOro MaTrepuana 2
[IpuMeHeHne ypaBHEHNUH, Hcnonp3oBanne rpadukoB (GYHKIHMNA JUIS pEHICHUS ypaBHEHWHA W JIMHEWHBIX CHCTEM.
CUCTEM U HEPABEHCTB [IpuMeHeHne ypaBHEHU, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3a7ad U
K PCLICHUIO 3a1a4 3a[a4 U3 pa3INYHBIX 00JacTel HAYKU M peabHON JKU3HU
KonTpoabHas pa6ora no pazaeny 2
Paznen 3 Ilpsimble M mJ10CKOCTH B IpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B MPOCTPAHCTBE 28
Tema 3.1. CopepxaHue yaeOHOro Marepuaa 4
IToBropenue nnanuMerpuu. | OcHoBHbIE (GUTYpbI, (GaKTBl ¥ TeOpeMbl IUTaHUMETpUH. OCHOBHBIC —TOHITHS
OcHOBHbIE IOHATUSA | cTepeoMeTpur.  Touka, TpsiMas, IUIOCKOCTh, HIpOCTpaHcTBO. lloHsitHe 00
CTEpEOMETPUU AKCMOMATHUYECKOM MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 OK 01,
= OK 02
Tema 3.2. Cogepxanue yueOHOro MaTepuana 4 OK 03’
[Ipsimble U TIOCKOCTH B3aumHoe pacnosnoxeHue NpsaMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapalIeIbHbIE U OK 0 5’
B IIPOCTPAHCTBE. | cKpeluBaromuecs npsamele. [lapannenbHoOCTh NPSAMBIX U ILUIOCKOCTEH B MPOCTPAHCTBE: OK 07’
[TapannenbHOCTE  NPSMBIX, | MapajulebHBIE  OpPSAMbIE B MPOCTPAHCTBE, NAPAUICNBHOCTh  TPEX  MPSIMBIX, K11
OpsAMOMl ¥ IUIOCKOCTH, | MapajuleJIbHOCTh MPSIMON M IJIOCKOCTH. YTJIBI C COHAIPABICHHBIMH CTOPOHAaMHU, YroJl HK3'1
IJI0CKOCTEN MEXJy MpsAMBIMM B THpocTpaHcTBe. [lapaynenbHOCTh IJIOCKOCTEH: MapaienbHble '
IJIOCKOCTH, CBOWCTBA MapajuleNIbHBIX IUIOCKOcTed. Ilpocreiiiine npocTpaHCTBEHHBIE
(GUryphI Ha MIIOCKOCTH: TETPadIp, KyO, mapajuieenuIies, HIOCTPOSHHE CeUeHHH
Tema 3.3. Cogepxanue yueOHOro MaTepuana 4
[lepnieH IUKYISIPHOCTD [lepnieHAUKYyASIPHOCTh NOPSIMOM W IJIOCKOCTH: IMEPHNEHIUKYISIPHBIE TMpsAMbIE B
MPSIMBIX IIPOCTPAHCTBE, MPsMble NApAJUICIbHbIE M NEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK
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U IJIOCKOCTEN

NEPHEHAUKYJSIPHOCTH NPSIMOA M IIOCKOCTH, TEOpPEMa O IPSAMOM IEpIEHIUKYISIPHOU
IJIOCKOCTH

Tewma 3.4. CopepxaHue yaeOHOro MaTrepuaa 4

VYTubl MeXIy NPSIMBIMU Yriuel B OPOCTPAaHCTBE: YroJd MEXAy MNPSMOM W IUIOCKOCTBIO, ABYIPAaHHBIN yroll,

Y INIOCKOCTSIMH JIMHEHHBIM YroJl JIBYIpaHHOro yria. llepneHaukynsp M HAaKJIOHHBIE: PAaCCTOSIHUE OT
TOYKH 1O IUIOCKOCTH, PACCTOSHHUE OT MPSMOM 10 TUIOCKOCTH, MPOEKIus (QUrypel Ha
IUIOCKOCTh. [lepneHAuKyIsIpHOCTh IUIOCKOCTEH: NMPU3HAK MEPHEHAMKYISIPHOCTH ABYX
miockocteil. Teopema o TpEX nmepneHauKyIsipax

Tema 3.5. CopepxaHue yaeOHOro Marepuaa 3

Koopaunatsl u BEKTOpBI Bekrop Ha miockocth U B mpoctpaHcTBe. CIIOKEHHME M BBIYMTAHUE BEKTOPOB.

B IIPOCTPAHCTBE YMHOXEHHE BeKkTopa Ha uucio. PasnoxeHue BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaM. lIpaBuio mapamnenenunena. Pemenue 3agad, CBA3aHHBIX C NMPUMEHEHHUEM
IIpaBUJ ACUCTBUM ¢ BeKTOpaMu. [IpsMoyronbpHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! Bextopa. IIpocrelimue 3agaun B KoopAUHATaX. YTOJI MEXIY BEKTOPAMH.
CkanipHOE€ TNpOM3BEACHHE BEKTOPOB. BpIUuCIEHHE YIIOB MEXIy NpPSIMBIMU U
10CcKOCTSIMU. KOOpAMHATHO-BEKTOPHBIA METO MPU PELICHUH FT€OMETPUUYECKUX 3a1a4
[Ipaktuueckoe 3ansitue Nel 1
[Ipocreitmme 3aga4n B KOOpAUHATAX !

Tema 3.6. I[IpogeccuonaibLHO OpHEHTHPOBAHHOE CO/IepKaHue (CoiepKaHue PUKJIATHOTO 6

[IpsiMble U TIIOCKOCTH MOIYJIs1)

B [IPAKTUYECKUX 3ajjauax PacnionoxxeHne npsiMbIX U IUIOCKOCTEH B OKpYy)KarolleM Mupe (IpHupojie, MUCKYCCTBE,
aApXUTEKType, TeXHUKe). Penienne npakTuKo-OpueHTUPOBAHHBIX 3a7a4

Tema 3.7. Cogepxanue yueOHOro MaTrepuana 2

Pewenue 3anau. [Ipsimeie Pemenue 3a1ay Ha HAX0KIEHUE T€OMETPUUYECKUX BEJMUYMH C UCIIOJIb30BAHUEM almapara

U IUIOCKOCTH, KOOPAUHATBl | BEKTOPHO# anreOpsl

1 BEKTOp Koutposabnas padora no pazueny 3

Pa3znen 4. OcHoBbI TpUroHOMeTpHuHu. Tpuronomerpuyeckne GyHKIun 22

Tema 4.1. CopepxaHue yaeOHOro Marepuaa 4

OCHOBBI TPUTOHOMETPUU CuHyc, KOCHHYC U TaHT€HC YHCIOBOTO apryMeHTa. ApKCUHYC, ApKKOCUHYC, apKTaHT€HC
YHCIIOBOTO apryMeHTa. Tpuronomerpuueckas OKPY>KHOCTb, olpeziesieHue
TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa

Tema 4.2. Ocnogneble | ConeprkaHue yueOHOro Marepuaia 4

29




TPUTOHOMETPUYECKHUE [Ipeo6pa3oBanue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE OK 02,

TOXJECTBa dbopMyIbI OK 03,

Tema 4.3. Copneprxanue yueOHOro MaTepuasa 4 OK 04,

Tpuronomerpuueckune Oyukuus. [lepuonnueckue pynkuuu. TpuroHomerpuueckue (GpyHKIHMU, UX CBOMCTBA U OK 05,

GbyHKIMM, HX CcBoOWcTBa M | rpaduku OK 06,

rpaduKu IIK1.1

Tema 4.4. Cojiepkanue y4e0HOro MaTepuaia 4 I1K3.1

Tpuronomerpuueckue Pemenne  TpuroHomerpuyeckux — ypaBHeHHHl. [Ipumepsl  TPUrOHOMETPHYECKHX

YPaBHEHMSI U HEPABEHCTBA | HEPABCHCTB
[IpakTuueckoe 3ausitue Nel2
[Ipocreiinrie TPUrOHOMETPUUECKHUE YPABHEHUS !
[Ipaktrueckoe 3ansitue Nel3 1
OnHOpOHBIE TPUTOHOMETPUUYECKUE YPABHEHUS

Tewma 4.5. I[MpodeccuonajibHO OPUEHTHPOBAHHOE COAepP:KaHHE (Coaep:KaHHe TPHUKJIATHOTO 2

Hcnons3oBanue MOJLYJIsT)

TPUTOHOMETPUHU [IpoBenenne mpakTHYECKHX pacyeToB 1Mo (opmynam TpuroHomerpuu. Vcnoiap3zoBaHue

B npodeccuoHanbHON | rpaduKkoB  (OYHKIME A HCCIACIOBAaHHMS IPOIECCOB W 3aBUCHMOCTEH, KOTOpPbIC

cdepe BO3HUKAIOT [IPU PELICHUHU 33]1a4 U3 IPYIUX Y4eOHBIX IUCUUIUIMH U PEaJIbHON KU3HU

Tema 4.6. Cogepxanue yueOHOro MaTepuana 2

Pemenue 3ana4 | Tpuronomerpuueckue PyHKIMU, TOXKAESCTBA U YpaBHEHUS

TPUTOHOMETPHUH KonTpoJsbHas padora no paszaeny 4

Paznen S. MHOTOrpaHHMKHU M TeJia BpalleHust 30

Tema 5.1. CopepxaHue yaeOHOTo MaTepuaa 6

MHororpanHuKu [TonsiTHE MHOrOTrpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHHUKA, BBINYKIJIbIE U OK 01,
HEBBIIYKJIbIE MHOTIOIPDAHHUKH; pa3BEpTKa MHoOrorpaHHuka. llpusma: n-yroabHas OK 02,
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsMas U HAKJIOHHAS TPU3MbL; OOKOBasi ¥ TOJTHAs OK 05,
IIOBEPXHOCTh Ipu3Mbl. [lapamenenunen, npsAMOYrOJIBHBIA NapaJIeNeNUNes] U €ro OK 06
cBoiictBa. [lupamuna: n-yronpHasi mupamMmuaa, TpaHd U OCHOBaHHUE MUPAMMUJIBI; OOKOBAs OK 07
U TOJIHAs TOBEPXHOCTh NMUPAMMJIBI, IPAaBUJIbHAS U YCEUEHHAs] NMUpaMuja. DJIEMEHTbI [IK1.1
OpU3Mbl U TUPaMUJbl. BbluncieHne 31€MEeHTOB MHOTOTPaHHHUKOB: p&Opa, AuaroHanu, [IK3.1
MRS

Tema 5.2. Cogepxanue yueOHOro MaTepuana 6

[IpaBuiibHbBIE [IpaBuyibHBIE MHOTOTPAHHHMKHU: TIOHATHE MPABHJIBHOTO MHOTOTPAaHHHKA; MpPaBHJIbHAsS
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MHOTOTPaHHUKH.
ITnomans MMOBEPXHOCTH
MHOT'OTPaHHUKOB

Mpy3Ma U NpaBWIbHAS NMUPAMUIA; MPABUJIbHAS TPEYTOJbHAS MUpPAMHUAA U MPABUIIbHBIN
TeTpasap; kyO. [IpencraBieHue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTadp, AOJAEKAdAp U
ukocadip U Ap. CedeHus mpusmbl W nupamuabl. [hionians GOKOBOW TMOBEPXHOCTH U
MOJTHOM TIOBEPXHOCTH MPSMOM MPHU3MBI, MIIOIIAAh OCHOBAaHMI, Teopema O OOKOBOI
MOBEPXHOCTU TMpsiMON Tipu3Mbl. [lnomaas OOKOBOWM IMOBEPXHOCTH U IMOBEPXHOCTH
NPaBWJIBHON MHpaMUbl, TeopemMa O IUIOmAA OOKOBOW TMOBEPXHOCTH YCEYEHHOMN
MTAPAMHUJIbI

Tema 5.3.
Tena Bpaienus

Cogepxanue yueOHOro MaTrepuana

Hunuanpuyeckas MOBEPXHOCTb, 00pa3yroIMe LUIMHIPUYECKONH IOBEPXHOCTH, OCh
WINHAPUYECKOW TMOBepXHOCTH. LlwimHap: ocHoBaHMs W OOKOBas TOBEPXHOCTH,
oOpa3yromias ¥ O0Chb, IUIONIAJb OOKOBOW M TIOJHOW ToBepxHOCTH. KoHuveckas
MOBEPXHOCTh, 00pa3ylolie KOHMYECKOW MOBEPXHOCTH, OCh W BEpIIMHA KOHUYECKOM
noBepxHocTu. KoHyC: OCHOBaHME M BepInHA, 00pa3yroniast ¥ 0Ch, IJIOMIabs OOKOBOW H
MOJTHOM TOBEPXHOCTU. YCECUEHHBIH KOHYC: OOpa3yloliue W BBICOTA, OCHOBAHHS WU
OokoBas oBepxHocTh. Cdepa u map: HeHTp, paanyc, JUaMETp, TIONMAb TOBEPXHOCTH
cheprl. B3zaumHoe pacmonoxkenue chepbl M TUIOCKOCTH, KacaTeibHas IUIOCKOCTh K
chepe, miomans chepsl. M300pakeHue Ten BpamleHUsT Ha IUIOCKOCTH. Pa3Béprka
IWIMHJIPA U KOHyCa

Tema 5.4.
O0BEMBI u
ITIOBEPXHOCTEN TEN

ILIOLIAA

Conepxanue yaeOHOro MaTepuaia

[Tonstue 06 06béMe Tena B npoctpaHcTBe. OCHOBHEIE CBOMCTBa 00BEMOB Ten. Teopema
00 00BEME TIPSIMOYTOJILHOTO MapaJLISIICIIAIIC A | CIICACTBUS U3 He€. 00BEM MUpaMUIBI U
npusMbl. O0bEM HUIUHAPA, KoHyca. O0bEM mapa u mnomaab chepsl. [logoGHbIe Tena B
npoctpancTBe. COOTHOMICHHS MKy IUIOMAISIMHU TTOBEPXHOCTEH, 00hEMaMH TTOJOOHBIX
ten. CeueHus UWIMHIApa (MapajyielbHO M MEPIEHINKYISIPHO OCH), CEYCHHs] KOHyca
(mapajyulelbHOE OCHOBAaHHMIO W TPOXOJINEe 4Yepe3 BEpUIMHY), CEUCHHs IIapa.
MHoOrorpaHHuK, OIMCaHHBIA OKOJIO cdepbl; cdepa, BIHCAHHAS B MHOTOTPAaHHUK HJIH B
TEJIO BpAICHUs

Tema 5.5.

JIBr>KeHUE B MPOCTPAHCTBE.
CeueHuss u KOMOMHAIMU
MPOCTPAHCTBEHHBIX (PUTYD

B npodeccuoHaNbHBIX
3aj1a4ax

IIpodeccuoHanbHO OpHEHTHPOBAHHOE coO/Aep:KaHUE (coAepiKaHHe NPUKJIATHOIO
MOJYJISA)

CumMeTpust B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEJIBHO TOUYKH, MPSAMOM, IIIOCKOCTH.
DOneMeHTbl ~ CUMMETpUM B OHpaMujax,  HapajuleJienunenax,  HpaBUIbHBIX
MHOrorpaHHukax. CHUMMeTpuss B IpPHUpOJIE, ApXUTEKType, TEXHHUKE, B OBITY, B
npodeccun. Mcnonp3oBaHWe JBMKEHWH B TPOCTPAHCTBE MPH PEIICHHHM 3371ad.
[TocTpoeHue ceueHUil MHOTOIpaHHUKOB U Tel BpauieHus. Meroa cienoB. KomOunaius
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TCJI BpalllICHUA W MHOTI'OTPAaHHHKOB. Hcmonn3oBanue KOM6I/IHaHI/If/'I MHOI'OIrpaHHUKOB H
TCJI BpalllCHUS B IIPAKTUKO-OPHUCHTUPOBAHHLIX 3aJladax

Tema 5.6. Cogepxanue yueOHOro MaTepuana 2
Pemenue 3aja4. | Beruucnenune BeIWYuH (UIMHA, YTOJI, 00BEM, IUIOMIAAb MTOBEPXHOCTH) T€OMETPHUECKUX
Muororpanaukd ¥ Tena | Guryp, HCHONb3ys u3ydyeHHble (opmynsl U Mertonbl. [locTpoeHue ceueHuit
BpallleHUs MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBINOJIHEHHE (BBIHOCHBIX) IUIOCKUX YEPTEKEH M3
PUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y
KonTpoJasHasi pabora no paszaeny 5
Paznea 6. [lponsBoanasi u nepBoodpasHasi pyHKuMu 48
Tema 6.1. Cogepxanue yueOHOro MaTrepuana 2
MOHOTOHHOCTh u | [IpoMexXyTKH MOHOTOHHOCTH (yHKIHMHA. MaKCUMyMbl HW MHHHUMYMBI (DYHKIHH.
KCTPEMYMBI ¢Gynxuuy. | Hanbospiiee n HanMEHbIIIee 3HAUCHHE (DYHKIHMH Ha TIPOMEKYTKE
Touku ’3KcTpeMyma
Tema 6.2. Cogepxanne yueOHOro MaTrepuana 6
Ilonatne  HenpeprlBHOCTH | HenpepwiBHBIE GYHKITMH. METOI MHTEPBAJIOB JIJISl PEIICHUS HEPABCHCTB
byHKIHN. MeTton
WHTEPBAJIOB
Tema 6.3. Cogepxanne yueOHOro MaTepuana 8
[IpousBoaHas. [IpousBonnas ¢ynknuu. ['eomerpuueckuii W (U3WYECKHIA CMBICT HPOU3BOIHOM.
I'eomerpuueckuii u | [IpousBoaubie 3neMeHTapHbIX GyHKIUI. DOpMyIbl HAXOXKACHUS TPOU3BOTHOM CYMMBI, OK 01,
buznveckuii CMBICJI | TPOU3BEACHHUS M YACTHOTO (DYHKITHIA 8§ 8%’
MIPOU3BOAHOMN ’
Tema 6.4. MounortonHocts | ComepikaHnue yaeOHOTO MaTepraia 5 %If( (();;’
byHKIUN. Touku | [IpumeHeHre NPOU3BOAHONM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U K11
JKCTpEMyMa HKCTPEMYMBI TIK3.1
[Ipaktuueckoe 3ansitue Nel4
[IpumeHeHre TPON3BOTHON K UCCIIETOBAHUIO (DYHKITHIA !
Tema 6.5. CoJieprkaHue yueOHOro MaTepuaia 6
Haubonpmiee u | HaxoxaeHue HauOONbIIET0 W HaWMEHBIIEro 3HayeHUs (YHKUMKM Ha OTpe3Ke.
HavMEHbIIIEe 3HayeHus | [IpumeHeHune MpPOU3BOMHON ISl HAXOXKIEHHUS HAWIYUIIETO PELICHUS B MPHUKIATHBIX
byHKITUN 3ajauax, AJIs OnpeaesieH sl CKOPOCTH Ipoliecca, 3alaHHOTr0 (hopMyIoi miu rpadukom
Tema 6.6. Haxoxnenue | IlpodeccnoHaIbHO OpHMEHTHPOBAHHOE CoOJiep:KaHHMe (coiep:KaHue TPHUKJIATHOIO 6
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ONTUMAJIBHOTO pe3yJIbTaTa ¢

MOJYJISA)

MTOMOIIIbIO TTPOU3BOTHOM

HpI/IKJ'IaI[HHe 3agadyyd, B TOM YHCJIC COLHAJIBHO-3KOHOMHUYCCKOI'O H (1)1/131/1‘1601(01"0
XapaKTepa, UX pCHICHHUC CPCACTBAMHU MATCMATUYCCKOI'O aHAJIU3ad

Tema 6.7. Cogepxanue yueOHOro MaTrepuana 6
IlepBooOpasnas GpyHKIHMN [lepBooOpasnas. Tabmuia nepBooOpasHBIX
Tema 6.8. Copepxanue yueOHOro MaTrepuana 6
IInomans KpuBOJMHENWHOM | IHTErpan, ero reoMeTpuuecKuil W (U3MYEeCKUi CMBICI. Bplymcienne MHTErpana 1o
Tpamneuuu. ®opmyna | dopmyne Herorona-Jleitbuuia
Herotona — Jleiibauma
Tema 6.9. Cogepxanue yueOHOro MaTrepuana 2
IIpumenenue npousBoHON | Pemenne 3amad Ha MNpPUMEHEHHE TMPOU3BOAHON W MHTErpayia Ui BBIYHCICHUS
U 1IepBo0Opa3HON QYHKIMK | PU3HYECKUX BEJIMYMH U IUIOMIAAEH
KonTpoasHas padora 1o pazaeny 6
Paszpnen 7. Teopusi BepoATHOCTEH M CTATHCTHKA 30
Tema 7.1. Cogepxanue yueOHOro MaTrepuana 2
[IpencraBieHue JaHHBIX [IpencraBnenne JaHHBIX C TOMOIIbIO TaOmu U auarpamm. Cpennee apudpmeTnyeckoe,
U OlMcaTeNbHas CTaTUCTHKA | MEAMaHa, HAauOOJblllee M HAUMEHbIEE 3HAYCHHS, pa3Max, AMCIEPCHs, CTaHIIAPTHOE
OTKJIOHEHHE YUCJIOBbIX HAOOPOB
Tema 7.2. Cogepxanue yueOHOro MaTrepuana 4
Cayyaiinble cOOBITHSL. CrnyualiHple SKCIIEpUMEHTHI (OMbBITHI) U Cay4ailHble COOBITHS. DJIeMEHTapHbIE COOBITHS
Onepauuu Haj COOBITUSAMM | (MCXO/bI). BEpOATHOCTH CIy4aHOrO COOBITHSA. BJIM30CTh YacTOTBI M BEPOSITHOCTH
coObiTuil. CiydailHble ONBITHI C PAaBHOBO3MOXKHBIMHU 3JEMEHTAPHBIMU COOBITUSMHU.
BepositHOCTH COOBITHI B OIIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH.
Omnepanyu Haa COOBITHAMH: TIepecedeHne, 00beIMHEHNE, TIPOTUBOTIONOKHBIE COOBITHSI. OK 01. OK 02
Huarpammbel Ditnepa. @opmyna CIOKEHUS BEPOSTHOCTEH. YCIOBHAs BEPOSTHOCTB. OI% 03 ’
YMHOKEHUE BEPOSATHOCTEH. JlepeBO ciiydyalHOro sKcnepuMeHTta. Popmysia MOJHOU OK 0 4’
BeposaTHOCTH. HezaBucuMble coOBITHS OK 06
Tewma 7.3. I[MpodeccuonajibHO OPUEHTHPOBAHHOE COAepP:KaHUE (Coaep:KaHHe MPHUKJIATHOTO 8 K11
BepositHOCTB MOJLYJIsT) IK3.1
B npodeccuoHanbHbIX | [TepBuuHas 0Opa0OTKAa CTAaTUCTHYECKHMX JAHHBIX. ['paduueckoe WX MpeiCTaBICHHE.
3a1a4ax Haxoxaenne cpenHUX XapaKTEepHUCTUK, HaOMrogaeMbIX MaHHBIX. OleHKa BEpOSTHOCTU ’

COOBITHS B TIPO(ECCHOHATBHOMN EATEIIEHOCTH, pelleHre MPo(ecCHOHANBHBIX 33a7ad Ha
BEPOSITHOCTb  COOBITHSI, NPUMEHEHHE CTAaTUCTUYECKUX METOJOB IS  peLCHHs

po(heCcCHOHATBLHBIX 3a7a4
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Tema 7.4.
DeMeHThl KOMOMHATOPUKH

Conepxanue yaeOHOro MaTepuaia

Kombunatopnoe npasuio ymHoxkenus. [lepectanoBku u ¢akropuan. Yucino coueTaHUi.
Tpeyronbuuk [lackansg. @opmyna 6unoma HeroToHa

Tema 7.5. Cogepxanue yueOHOro MaTrepuana 2

Cepun mocnenoBaTenbHbIX | bUHApHBIA ~ caydailHbIl ONBIT (MCHBITAHKME), yclieX | Heygada. HesaBucumble

WCIIBITAHUHI ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUN /10 1IepBOro ycnexa. Cepust HE3aBUCUMBIX
ucnbITaHUuN bepHym

Tema 7.6. Copepxanue yueOHOro MaTepuana 6

Cayuaiinple BenuuuHbl M | CryyaitHas BenuuuHa. PacmpenesneHue BeposTHocTel. Jlmarpamma pacrpeiesicHus.

pacrpeaeseHus. [Ipumeps! pacnpenenenuii, B TOM 4Hciie, TeOMETPUIECKOe U OMHOMHAIIBHOE.

Maremarnueckoe UucnoBble XapakTEpUCTHUKH CIy4YaWHBIX BEJIWYUH: MaTEMaTUYECKOE OXKUIAHUE,

OKUJIaHUE CIly4allHOM | AMCIIEpCUsi W CTaHIAPTHOE OTKJIOHEHHE. [IpuMepbl NMPUMEHEHUS MaTeMaTHYECKOro

BEJIMYHHBI OKMJIaHMs, B TOM 4YMCJIE B 3a7adax M3 IIOBCEJHEBHOW XW3HU. MaremaTtndeckoe
OXuJaHue OWHApHOW CiIy4allHOW BeIMYMHBL. MareMaTH4ecKoe OXKHJIAHUE CYMMBI
CIIy4alHBIX BEIWYMH. MaTeMaTH4ecKoe OKHUJAHHWE M JUCIIEPCUS T€OMETPUYECKOTO H
OMHOMHUAIBHOTO paclpeaeaeHuil

Tema 7.7. Cogepxanue yueOHOro MaTrepuana 4

3akoH  OONBMMX  4YHMCEN. | 3aKOH OOJBIIMX YKCEN U €ro POJib B HAYKe, MPHUPOJIE U 00mecTBe. BIOOPOUHBINH METO

HenpepeiBable  ciy4aiiHble | uccnenoBanuii. [lpumMepsl HEMPEpBIBHBIX CIy4alHBIX BenuuuH. [loHATHE O TUIOTHOCTH

BEJIMYMHBI (paclpeneeHus) | pacnpeaesieHus. 3amaun, MPUBOIAINNE K HOpPMaIbHOMY pacipesenacHuto. [ToHsatue o

Hopmanbsnoe HOPMAJIbHOM PaclpeeIeHun

pacrnpeneneHue KonTpoJasHasi paboTa no temam pazaena 7

IIpomexxyTouHasi arrecTanus (IK3amMeH) ok

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
Marematuku. [lomemnienne kabuHeTa yaoBieTBopsieT TpeOoBaHUAM CaHUTAPHO-IMUAEMHUOIOTHUYECKUX
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;

- pabouee MeCTO MperoIaBaTes;

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

- JI0OCKa ¢ MAarHUTHOM MOBEPXHOCTHIO;

- KOMIUIEKT U3MEPUTEIbHBIX UHCTPYMEHTOB: JIMHEHKA, TPAHCTIOPTHUD, YTOJIBHUK, [IUPKYIIb;
TexHu4yeckune cpeacTna:

- MYJIbTUMEIUNHBIN IIPOEKTOP;

- KOMITBIOTEP;

- IPOEKIIMOHHBIN KpaH;

- KOJIOHKH.

KoMiuieKkT yueOHO0—MeTOAUYeCKOH JOKYMEHTAIIUM:

-paboyas nporpamma y4eOHOI TUCHUIUTHHBI «MaTeMaTHKa

- TEMaTUYECKOE IUIAHUPOBAHMUE;

- METOJIMYECKUE YKa3aHUs TI0 MTPAKTUUYECKUM 3aHSITHSIM.

- IpOrpaMMa U METOJUYECKHUE YKa3aHUsI 10 BHEAYJUTOPHOU CaMOCTOSTEIIbHON paboTe
CpencrBa KOHTPOJIAA:

- KOMIUIEKT KOHTPOJIBHO — U3MEPUTEIBHBIX MATEPUAJIOB MO JUCIUILINHE;

- KOMILJIEKT PaKTHYECKUX padoT;

- KOMIUIEKTBI TECTOB I10 pa3jesiaM JTUCIHUILIAHEIL.

Harasannie mocoous:

—IUTaKaThl, TAOJHIIBI, CXeMBI, (oTorpadun, KAPTOUKH, IOTUICCKUE CTPYKTYPHL;

3.2. MupopmaniuoHHoe oOecrevdeHnsl peajTu3auny NporpaMmbl

3.2.1 OcHoBHBIC NeYATHbIC U3TAHUA:

1.Matemaruka : yue6.u1s1 CTyAeHTOB y4eOHbIX cpea. mpod. obpazosans/ M.W. bammMakos.-
M:O6pa3oBare10HO U3IATENBCKHIA HEHTP «AKageMus», 2025t
2.Anrebpa u Havana ananuza.10-11 k. Anumos II.A., Konsirun FO.M. u np M.: IIpocsemenue, 2020r

3.I'eometpus 10-11 kn : JI.C. Atanacss, B.®.byty3oB u ap- M.: [Ipocsemienue, 2020r

4 MopakoBud A.I'. Anre6pa u Hayana maremarndeckoro ananmsa. Jactp 1. Yueonuk10-11 kn.-M.,2013
5.Mopakosuu A.I'. AnreGpa u Hauana maTeMaTuyeckoro axanusa. Yacte 2. 3agaunuk10-11 xin.-M.,2020
6.CmupnoBa 11.M, CmupnoB B.A I'eometpus 10-11 ki1 — Muemosuna, 2020

3.2.2 OcHOBHBIE JIEKTPOHHbIE U3AHMS
1. Bcepoccuiickue unTepHeT-omumnuaasl. - URL: https://online-olympiad.ru/ (nata oOpateHus:
12.07.2021). - TekcT: 31EKTPOHHBIMH.
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1. Enunas xkomnekuust uudpoBbix oOpa3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (mara o6pamenus: 08.07.2021). - TekcT: 3MEKTPOHHBIH.

2. Nudopmanmonnas cuctema «EnuHOe OKHO JocTyna K 0Opa3oBaTelIbHBIM pecypcamy». -
URL.: http://window.edu.ru / (nara obpamenus: 02.07.2021). - TekcT: 37I€KTPOHHBIA.

3. Hayunast oanekrponnas OuOmmoreka (HDB). - URL: http:/www.elibrary.ru (marta
obopamenust: 12.07.2021). - TekcT: 37E€KTPOHHBIM.

4. OtkpeiThiii kKoJutepK. Marematuka. - URL: https://mathematics.ru/ (mara oOpamieHus:
08.06.2021). - TekcT: 37EKTPOHHBIMN.

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

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

7. Cpennsisi maremarnyeckass mHTepHeT mkoma. - URL: http://www.bymath.net / (marta
obpamenus: 12.07.2021). - TekcT: 3E€KTPOHHBIMH.

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

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

3.2.3 JlonoaHUTEIbHbIE HCTOYHUKHU
1. Mopakosuu A.I'. Anrebpa u Havyaina MaTematnyeckoro axnanmsa. 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'eomerpus 10-11 ki1 — Muemosuna, 2020
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBHIEOBPA3OBATEJIBHOU YYEBHOU JUCHUIIVINHBI

Ob6mas/npodeccnonaabHas Pa3znen/Tema Tun OLIEHOYHBIX
KOMIIeTEHI[HSA MepONPHUSITHSI
OK 01. Beibupath crioco0sr Tema 1.1, 1.2I1-0/c®, 1.3, | TecrtupoBanue

pelieHus 3aaa4
npodeccuoHaNbHOM

1.4I1-0/c, 1.5I1-0/c, 1.6.
Temnr 2.1- 2.7, 2.8 II-o/c,

VYceTHBII onpoc
MaremaTH4eCKUi JUKTAHT

JIEATEIIbHOCTH, TPUMEHHUTENBHO K | 2.9. IIpencraBnenue
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. Brimonaenune 3aJJaHuil
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,
7.4-7.7.
OK 02. Ocymectsmare mouck, | Tema 1.1, 1.2I1-o/c, 1.3, TectupoBanue
aHamu3 u unrepnperammio | 1 .4I1-o/c, 1.5I1-o/c, 1.6. YcrHbIl onpoc
MH(pOPMALMH, HEOOXOMUMOH I | Tempr 2.1- 2.7, 2.8 [l-o/c, | MaremaTHuecKuil TUKTAHT
BBITIOJTHCHUS 3ada4 29

po(heCCUOHANTBHOH JIEATEIbHOCTH

Temer 3.1 - 3.5, 3.6I1-0/c,
3.7.
Temer 4.1 - 4.4, 4.511-o0/c,

IIpencraBienue
pe3yabTaTOB MPAKTUYECKUX
pabor

KonTponbhas padora

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,
7.4-17.7
OK 03. IlmanupoBaTh u Tema 1.1, 1.2I1-0/c, 1.3, TectupoBanue

peaan30BbIBaTh COOCTBEHHOE
poeCCUOHATILHOE

1.4I1-0/c, 1.5I1-0/c, 1.6.
Temnr 2.1- 2.7, 2.8 II-o/c,

VYeTHBII onpoc
MaremaTH4eCKUi JUKTAHT

JMYHOCTHOE Pa3BUTHE. 2.9. [IpencraBnenue
Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MNPAKTHUECKHUX
3.7. pabor
Temer 4.1 - 4.4, 4.5I1-o/c, | KonrponbHas pabota
4.6. Beimonnaenune 3aJJaHuil
Tewmsl 6.1 - 6.5, 6.611-0/c, | mpOMexKyTOUHOI
6.7-6.9. aTTecTanuu
Temwr 7.1, 7.2, 7.311-0/c,
7.4-7.7
OK 04. Pab6orars B xomiektuBe | Tema 1.1, 1.211-o/c, 1.3, TectupoBanue
u KOMaH/IE, spdextuno | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHbI onpoc
B3aUMOJIEMCTBOBATE ¢ | Temnr 4.1 - 4.4, 4.5I1-o/c, | MaremMaTHYEeCKUI TUKTAHT
KOJUIETaMH, PYKOBOJACTBOM, | 4.6. [IpencraBienue
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KJINEHTaMH Temsr 5.1, 5.2, 5.3I1-0/c, | pe3yabTaTOB MPAKTHYECKHX
5,4, 5.5I1-o/c, 5.6. pabor
Temer 6.1 - 6.5, 6.6I1-0/c, | KontponsHas pabota
6.7-6.9. Boinonnenue 3a/laHui
Temst 7.1, 7.2, 7.311-0/c, | mpoOMexXyTOUHOI
74-17.17 aTTecTaluu

OK 05. OcymectBnsats yetayto u | Tema 1.1, 1.211-0/c, 1.3, TectupoBanue

IMUCbMCHHYIO KOMMYHHUKAIIUIO Ha
TOCYHJapCTBCHHOM S3BIKE C

1.4I1-0/c, 1.5I1-0/c, 1.6.
Temur 2.1- 2.7, 2.8 I1-o/c,

VYceTHBII onpoc
MaremaTU4eCcKUi JUKTAHT

y4eToM 0coOeHHOCTEN 2.9. [IpencraBnenue
COLIMAJIBHOTO U KYJBTYPHOTO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MPAKTHUYECKHUX
KOHTEKCTA. 3.7. pabor
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 rpaxxkgancko- | Tema 1.1, 1.2[1-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
0011eYeI0BEYECKUX LIEHHOCTEN 4.6. pabor

Temor 5.1, 5.2, 5.3[1-o/c, | KonrponsHas pabota

5,4, 5.5I1-o/c, 5.6. Brimmonuenue 3aJaHui

Temsr 7.1, 7.2, 7.3I1-0/c, | mpoMexyTOUHOI

7.4-17.7 aTTecTanuu
OK 07. CopxeticTBOBaThH Tema 1.1, 1.2IT-o0/c, 1.3, TectupoBanue

COXPAHEHHUIO OKpYKarolen
cpelbl, pecypcocOepexeHuIo,

1.4I1-0/c, 1.5I1-0/c, 1.6.
Temnr 2.1- 2.7, 2.8 II-o/c,

VYeTHbII onpoc
MaremaTU4eCcKUi JUKTAHT

3¢ (EeKTHBHO JICHCTBOBATH B 2.9. [IpencraBnenue
Ype3BbIYATHBIX CUTYALUAX. Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MNPAKTHUYECKHUX
3.7. pabor
Temsr 5.1, 5.2, 5.3[1-o/c, | KonrponbHas pabota
5,4, 5.5I1-o/c, 5.6. Brimonuenue 3aJaHui
Temsl 6.1 - 6.5, 6.611-0/c, | mpoMexKyTOUHOI
6.7-6.9 aTTeCTalluu
I1IK 1.1 OpranuzoBbIBaTh [T-o/cTemsi1.4 TectupoBanue

MOJArOTOBKY pabO4YnX MECT,
000py/ZI0BaHuUs, ChIPB,

Tewmsr. 2.8
Temsr 3.6 Temnl 4.5 TeMbl

VYeTHBII onpoc
MaremaTH4eCKUi JUKTAHT

MaTepuaioB Juist npurotosienus | 5.5 Temsr 6.6 Temsr 7.3 [IpencraBnenue

110J1y(habpuKaToB B COOTBETCTBUU pe3yibTaTOB IMPAKTUYECKUX

C UHCTPYKIUSIMH U pabor

periaMeHTaMH. KonTtponpHas pabora
Brimonnenue 3aJaHuN
IIPOMEKYTOUHOU
aTTecTaluu

IIK 3.1. [ToxrorasnuBats padouee | [1-o/cTemsil.4 TectupoBanue

MeCTO, 000py/I0BaHHE, CHIPhE,
UCXOJIHBIC MATEePHAJIBI JIJIS
00pabOTKH CHIPHS,
PUTOTOBJICHHUS 1OTYy(hadpUKaTOB
B COOTBETCTBUU C HHCTPYKIIHSIMH

Tewmsr. 2.8
Temsr 3.6 Temnl 4.5 TeMbl
5.5 Tems! 6.6 Temsr 7.3

VYeTHbII onpoc
MaremaTu4eCcKUi JUKTAHT
[IpencraBnenue
pE3yJIbTAaTOB IMPAKTUYECKUX
pabor

39




" pCriiaMCHTaMHU.

KonTponbhas padora
Brimonnenue 3aJaHuN
IIPOMEKYTOUHOU
aTTecTaluu
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5. MEPOIIPUATHAA, 3SAINTAHUPOBAHHBIE HA HEPUOJ
PEAJIM3AIIMN OBHIEOBPA3OBATEJIBHOU YYEBHOU JNCIHUAIIVINHBI

Hara Conep:xanue u popmMbI Mecto Konwi
AeATEJbHOCTH NpPOBeICHUA OK

Okts0pp- | [TogroroBka y4acCTHUKOB M MPOBEIACHUE €XKETOTHOM I'BIIOY TTT OKO1,

neKaObpb | TEXHMKYMOBCKOM OJMMIIMA/IbI 110 00111€00pa30BaTebHbIM OKO02,

(e’xeroiHo) | yueOHBIM JUCIHUILIMHAM OKO05
®depaiib Opranuzauus M 1OAroroBka ywacTtHuUkoB wuHTepHeT- | [BIIOY TTT | OKOI,
ONUMIIMA], W KOHKYPCOB IO YYeOHOW IUCIHILUIMHE OKO02,
«MaTtemaTuka (00GnacTHBIX, BCEPOCCHUICKUX, OKO04,

MEX1YHAPOAHbIX )

Maprt- [ToaroroBka y4acTHUKOB U IIPOBEACHUE HENIEIIN I'BIIOY TTT | OK 01,
anpesib €CTECTBEHHO-HAYYHBIX JTUCLIUILIAH OK 02,
OK 04

Ipuioxenue

Tembl 10K12/10B
e JIuHEVHBIEC ypaBHEHUS.
e MaremaTuueckasi CTaTUCTHKA.
e Teopus BEpOATHOCTH.

e [IpousBonHbie 1 UX PU3HUECKUI CMBICI.

Tembl pedepaToB
e Anre0pa v reoMeTpHUsl: CBSI3b C IPYTUMHU HAyKaMHU.
e MaremaTrKa B BEIOPaHHOM CIIEIMATBHOCTH: OCOOCHHOCTH | MTPOOJIEMBI IPUMEHEHUSI.
e (CucreMbl JIMHEMHBIX YPABHEHUIL: ONIPEEIICHUE, IPUMEHEHHE.
e Bexkrophas anrebpa: npruMeHeHUE Ha IPAKTUKE.
e [IpuMeHEeHHE MaTEMAaTHYECKUX TOJIOBOJIOMOK, UTD.
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e ['paduxu seMeHTapHBIX QYHKITHIA.
e UuTterpansl: onpeneneHue, GU3NIECKUN CMBICI M CITOCOOBI BBIYHCIICHUSI.

YTBEPXIAIO

/ N.0. Pamunus /
« » 20 I.

_ JUCT PETUCTPALIMA U3MEHEHUI
PABOYEH ITPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA

(Haumenosanue obueobpazoeamenbHo20 yuebH020 npeomema)

10 CHEIUATBHOCTH / podeccruu

(K00 u HaumeHnoBanue cneyuarbHocmu / npogeccuu)
(rox Habopa , popma oOydeHUs )
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Ha20 /20 y4eOHBIi rojg

B pa60qy10 nporpammy 06H1606p330BaT6J'IBH01"0 yqeGHoro npeaAMeTa BHOCATCA CICAYIOIINEC

W3MEHEHUSI:

Howme Howmepa nuctoB

p Paznen paboueil mporpammsl annynu- | OcHoBaHue AJIs

n3me- 3aMEHEH o
(TIyHKT) HOBBIX | pOBaHH | BHECEHMS U3MEHEHUI

HEHU -HBIX

a BIX

PaccmoTtpen Ha 3aceaHuu NpeIMETHOHN (LIMKJIOBOIT) KOMUCCUU

IIPOTOKOJI OT « »

20

r. Ne

(Oondxcnocms)

(noonucs)
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