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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBbBI
OBHIEOBPA3OBATEJIBHOI'O IPEIMETA «MATEMATHUKA»

1.1. MecTO0 IMCHUILVIMHBI B CTPYKType OCHOBHOIi 0oOpa3oBaTeibHOM
NporpaMMmbl

O06mIeo6pazoBaTeNbHBINA TIpeaMeT «MaTteMaTukay SBIICTCS 00S3aTEIHHON YaCThIO
00111e00pa30BaTeNbHOIO IUKIA 00pa30BaTEIbHON MPOTPaMMBI B COOTBETCTBUU C
dI'OC CIIO 1no cmemmaabHoctH  40.02.02  IIpaBooxpanuTe/bHasI
esITeIbHOCTD.

1.2. e u muIaHupyeMble Pe3yJbTAaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. leap JUCHUNJINHBI

Copepxanue nmporpammbl 0011€00pa30BaTEIbHOTO npeaMera «MaTemaTuka
HaIllpaBJI€HO Ha JOCTH)KEHHE PE3yJbTaTOB €€ W3YyYEHUsS B COOTBETCTBUU C
tpedoBanusiMu PI'OC COO c yueroMm npodeccuonanbHoil HanpasieHHocTn OT'OC
CIIO. [TIpuopureTHBIMU LEJISIMU o0yueHust MaTEeMaTHUKE
Ha 0a30BOM YPOBHE SIBJISIIOTCS:

- hopMUpOBaHUE IEHTPAIHHBIX MATEMATUUECKUX TTOHATUM (YUCITO, BEJIMUMHA,
reomMeTpudeckas urypa, nepeMeHHasi, BEpOsITHOCTh, (DYHKIIHs), 00ECIIeUnBAOITUX
NPEEMCTBEHHOCTh WM MEpPCHEKTUBHOCTh  MAaTEMAaTHYECKOro  oOpa3oBaHUS
oOydJarommxcs;

- TOJIBEJIEHNE OOYYaroIIMUXCsl Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTHUKM W OKPYXKAlOLET0 Mupa, MNOHHUMAaHWE MAaTeMaTUKHU
KaK 4acTH 00IIel KyJIbTyphl 4eJIOBEYECTBA;

- pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEW 00ydarommxcs,
MO3HABATEJIbHOM  AKTUBHOCTH, HUCCIENOBATEIbCKUX  YMEHUW, KPUTUYHOCTH
MBIIICHUS, UHTEpPeca K U3YUEHUIO0 MaTEMAaTUKH;

- (hopmupoBanre (QYHKIIMOHAILHOH MaTeMaTH4YE€CKOW IPaMOTHOCTH: YMEHHS
pacro3HaBaTh MAaTEMaTHYECKHE acCMEeKThl B pPEaJbHbIX KU3HEHHBIX CHUTYyaIUsiIX
U Tpd  U3YYEHUH  JIPYTUX  JUCHUUIUIMH,  TPOSBICHUS  3aBUCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (POpMyIHpoBaTh HMX HA S3bIKE MATEMaTUKH W CO3/1aBaTh
MaT€MaTUYeCKUEe MOJIENIH, MPUMEHATh OCBOEHHBIM MaTeMaTH4eCKud amnmapar
JUISL pElIeHHs] TPaKTUKO-OPUEHTUPOBAHHBIX 3ajad, 3ajad mpodeccHoHaIbHOM
JEATEeIIbHOCTH, HHTEPIIPETUPOBATH U OLIEHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHUSI 0011e00Pa30BATEJIBLHOIO
npeamera B coorBercTBUHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme xomnereHuuu (manee — OK) u mpodeccroHabHBIE KOMIIETCHIIUN
(manee — 1K) ®I'OC CIIO B COOTHECEHUU C JMYHOCTHBIMHU, METAINPEAMETHBIMU
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U TPEIMETHBIMH pe3yibTaTaMu oO0ydeHus 0a30BOTO YPOBHS
dI'OC COO npencraBieHbl B TaOJIUIIE:

(mamee — IIPO)

JInyHOCTHBIE Pe3yJIbTAThI PeaJN3alHN POrpaMMbl BOCITUTAHUS

Koa TMYHOCTHBIX

(1ecKpunTOpHI) pe3yJaibTaToB
peanu3anuu
NPOrpamMmMbl
BOCIIMTAHUS
[IposiBiSItOIIMM ¥ JIEMOHCTPUPYIOIIMN YBOKEHUE K JIIOASIM TpyJa, JIP 4

OCO3HAIOIIMKA  IEHHOCTh coOCTBeHHOro Tpyna. Crpemsmuiics K
(GbOpMHUPOBAHHIO B CETEBOM cpele JIMYHOCTHO M MPOQPECCHOHAIBHOIO
KOHCTPYKTHUBHOTO «IIU(POBOTO CIICIa»

JIMYHOCTHBIE pe3yJabTaThbl p€ajIu3allui NPporpaMmMbl BOCIIUTAHUA, OIIPECACICHHDbIC
oTpaciieBbIMHA TpeﬁoBammMu K A€¢JIOBBIM KaYeCTBaM JIMYHOCTH

I[eMOHCTpI/Ip}/'IOI_HI/Iﬁ FOTOBHOCTH M CIIOCOOHOCTH BECTH C ApyrumMu
JIFOAbMH, AOCTHUIaTh B HCM B3aMMOIIOHMMAaHMsA, HAXOAUTH O6H_II/Ie Ocjin 1
COTPYAHUYATH AJIA UX JOCTHIKCHUS B HpO(i)eCCHOHaHBHOfI JACATCIIBHOCTH

JP 13




Kox v HanmenoBanue

Pe3yabTarnl 00yyeHus

(popmupyembIX
KOMIIeTeH Ui OO0mue JMCcHuIMHAPHbIE
OK 01. Beibupare crocoOs | JINUHOCTHBIE — pe3yabTaThl  JOMKHBI  oTpaxaTh | [IPO1. Bianenue meromamMu J10Ka3aTenbCTB, alrOpPUTMaMHU

perieHus
npohecCHOHATBLHOM
JIeSTEIbHOCTH
IMPUMCHUTCIIBHO

K Pa3IMYHbIM KOHTEKCTaM

3a1a4

B YaCTU: TPYJAOBOIO BOCIIUTAHHUS:
- TOTOBHOCTb K Tpyldy, OCO3HAHHUE IEHHOCTH
MacTepcTBa, TPYI0I00ue;

- TOTOBHOCTh K  AaKTUBHOM  JI€ATEIHbHOCTH
TEXHOJIOTUYECKONW U COLMaIbHOW HAMpPaBIEHHOCTH,

CIIOCOOHOCTh VUHUIMHPOBATD, IUIAHUPOBATh
u CaMOCTOSATEJIbHO BBITIOJIHSTh TaKyo
NEeSITENIbHOCTD;

- HHTEpeC K pa3InYHbIM chepam

poheCCHOHATTLHON IeATEIEHOCTH.
MeramnpeaMeTHbIe Pe3yabTaThl JOJKHBI OTPAXKATh:

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMU:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO dbopmynupoBath
U aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh
€e BCECTOPOHHE;

- YCTaHaBJIMBATb CyHICCTBGHHLIfI IMPpU3HAK

WM OCHOBaHUS MJi1 CpaBHEHUS, KIacCH(PHUKAIUU
H 0000IIEHUS;

- OmpenenaTh IeNd JAEITeIbHOCTH,
HapaMeTpI)I n KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIBIATH 3aKOHOMEPHOCTH U TPOTHBOPEUHS
B paCCManI/IBaeMBIX SIBJICHUAX

- BHOCUTH KOPPEKTUBHI B JAEATEIHLHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJbTATOB IEJIsAM, OIICHHBATH
PUCKU TIOCTIEACTBHIA JESTEIbHOCTH

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:

3aJaBaThb

pelieHus 3anay; ymeHue (opmyiaHpoBaTh OINpeAeTeHUs,
aKCHOMBI

U TEOpEMBbl, NMPUMEHATh HUX, MPOBOIUTH JOKa3aTelbHBIC
paccyX/IeHUs B X0JI€ pELICHUs 3a/1a4;

[1P62. YMmeHue omepupoBaTh MOHSATHIMH: CTENEHb YHCTIA,

norapuM dYHWClIa; YMEHHUE BBIMONHITH  BBIYHCIICHHE
3HaYEHHH

U TpeoOpa3oBaHMsl  BBIPAXKEHUHW CO  CTENCHSIMU U
jgorapudmMamu, TpeoOpa3oBaHus JAPOOHO-PAIMOHATBHBIX
BBIPAKECHMUI;

ITPG3. YMmeHue omepupoBaTh MOHATHUSIMH: PAIIMOHAIBHEIC,
HppalMOHATBHEIE, IOKa3aTeJIbHEIC, CTEICHHEIE,

norapuMuuecKue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,

[1P64. VYwmenue omepupoBaTh TMOHATUAMHU: (YHKIIHS,
HeTpepbIBHAsT (PYHKIMsS, TPOU3BOJHAS, TEpPBOOOpa3Has,
ONpe/IeTICHHbII UHTErpall; YMEHUE HaXOAUTh NMPOU3BOIHbIE
AJIEMEHTapHBIX  (QYHKIMNA,  HUCHOJIb3YS  CIPABOYHBIC
MaTepuasbl; UCCIEe0BaTh B MPOCTEHIINX cIydasx (yHKIIHH
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJIbIINe
W HaUMEHbIME 3HA4YeHHs (QYHKIHA, CTPOUTH TpaduKu
MHOTOYJICHOB c HCIIOJIb30BAHUEM afnmapara
MaTeMaTU4YeCKOro aHalKu3a; MPUMEHSTh TPOU3BOAHYIO MPU
peIeHnn 3a1a4y
Ha JBWKEHUE; pelIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 33a1a4l
Ha HaMOOJBIITNE W HAUMEHBIIINE 3HAYEHHUS, HA HAXO0XKJICHHE
MyTH, CKOPOCTH U YCKOPEHUS,

ITPG5. YMeHue omepupoBaTh TMOHSATHUSIMH: palliOHAIbHAS




- BJIQJCTh HaBBIKAMH Y4eOHO-HCCIIEIOBATEIBCKOM
Y TIPOEKTHOU JIEATEIIbHOCTH, HABBIKAMU Pa3pelICHUS
npo0Jem;

- BBIABIATH  NPUYUHHO-CIICIICTBEHHBIC  CBS3HU
W aKTyaJlu3upoBaTh 3aJady, BBIIBUTATh THIIOTE3Y
ee perieHus, HaXOJUTh apTyMEHTBI
JUIsL IOKA3aTeIbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTSPUU PEIICHHS,

- aQHAJIM3UPOBATh IMOJYYCHHBIC B XOJIE PCUICHHS
3ala4dl  pe3yNbTAaThl, KPUTHYECKA  OICHUBATH
UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MCHEHHE
B HOBBIX YCJIOBHSIX;

pa3padarbIBaTh IUIAH PEIICHHS IPOOJIEMBI C YYETOM
aHaImM3a UMEIOTITUX CS MaTepUaTbHBIX
Y HEMaTePUAIbHBIX PECYPCOB;

- yMeTh IEPEHOCUTh 3HAHHS B IMO3HABATEIHHYIO
Y TIPAKTHUYECKYIO 00JIaCTH KUZHEACSITETbHOCTH;

- yMeTb MHTETpUpPOBaTh 3HAHUS M3 Pa3HbIX
MPEIMETHBIX 00JIacTel;
- BBIABUTaTb  HOBBIE  WUJEH,  Ipeasararb

OPUT'MHAJIBHBIC IMOAXOAbI U PCHICHUA

byHKIMS, TTOKa3aTenbHass (PYHKIUS, CTENCHHAs (PYHKIUA,
JorapupmMuuecKas byHKLWS, TPUTOHOMETPUUECKUE
byHKIMKM, 00paTHBIE (YHKIIMU; YMEHUE CTPOUTH Tpaduku
U3y4eHHBIX  (DYHKIHMHA, WCHONB30BaTh TpapuKku NpU
W3YUYEHHH MPOIECCOB M 3aBUCHUMOCTEH, P PEIICHUU 3a/1a4
U3 JpPYrux Yy4eOHBIX MPEIMETOB M 337a4 M3 pPEalbHOM
KM3HH, BbIpaXartb (opMylraMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

[TP66. YMeHnue pemath TEKCTOBBIC 3a/1a4H PAa3HBIX TUIIOB (B
TOM 4YHCJ€ Ha TPOLEHTHI, IO M YacTH, Ha IBIDKEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIIYT, HAJIOTH, 3aJa4d W3

obnacTu  ympaBleHHUS ~ JIMYHBIMHU U CEMEUHBIMU
¢uHaHCAMM);  COCTABIATh  BBIPAXKEHHUS,  ypaBHEHMUS,
HEPAaBEHCTBA M HUX CHCTEMBl II0 YCJIOBHMIO 3aJayH,
UCCIIENOBAaTh  IIOJYyYEHHOE  pEIICHHE U OLCHUBATh
HPaBAONOA00HOCTh PE3YIIbTATOB;

[IP67. VYmeHue omnepupoBaTh MOHATHAMM: CpeJlHEe

apudmernyeckoe, MenuaHa, HauOousblliee M HaUMEHbIIEE
3HAUEHMs, pa3Max, IUCIEPCHUs, CTaHAAPTHOE OTKIOHEHHE
YHICJIOBOr0 Habopa; yMEHHE U3BJIEKATh, HUHTEPIIPETUPOBATD
uH(pOpMallMIO, TPEACTaBICHHYIO B  Tabnumax, Ha
quarpammax, rpadukax, OTpaxkarollyro CBONCTBa peaabHbIX
NPOLIECCOB UM SIBJICHUH; TMPEJICTaBIATh HH(POPMALUIO C

MOMOIIGIO  TAOMWIl W JUarpaMM;  HCCIIEJ0BaTh
CTaTUCTHYCCKUE JIaHHBIE, B TOM qHCIIe
C IMPUMCHCHHUEM Fpa(i)I/ILIeCKI/IX MCTOOOB U JJICKTPOHHBIX
CPEJICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYIAHBIA OTBIT
U CIy4ailHOe COOBITHE, BEPOSATHOCTh CIYYallHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM
rpadMUecKux METOJOB; MPUMEHATH (HOPMYJIIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
¢dbopMynbl MpPU pEHIeHUWH 337ay; OLEHHBATh BEPOSTHOCTH




peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YyallHBIMM  BEIMYMHAMHU; YMEHHE TPUBOJIUTH
OpuUMepsl  TPOSBJICHUS 3aKOHA  OONBIIMX  YHCeNl B
MPUPOIHBIX

Y OOIIIECTBEHHBIX SBJICHUSX;

ITP69. YMmenue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IJIOCKOCT, MIPOCTPAHCTBO, JIBYTPaHHBIN yroJ,
CKPEIIUBAIOIINECS MpsIMBIE, napajuieIbHOCTh u
MEPIEeHIUKYIIPHOCTD MIPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY IMPSAMBIMH, YTOJI MEKY IPAMOU
U IUIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMH, PACCTOSTHUE OT
TOYKHA JO INIOCKOCTH, PAacCCTOSIHUE MEXAY IPSAMBIMH,
paccTosiHue MEXIy IUIOCKOCTAMH; YMEHHE MHCIIONIb30BaTh
OpU pelIeHUH 3a7ad W3ydeHHble (AKTBI W TEOPEMBI
IUIAaHUMETPUM; YMEHHE OLICHMBAaTh pa3Mepbl OOBEKTOB
OKPY’KArOIIEro MUpa;

ITP610. YMeHue onepupoBaTh NOHATUSIMH: MHOTOIPAaHHUK,
CeYeHHE MHOTOIpaHHUKa, KyO, Mapajiesenumnes, npusma,
nupamusia, GUrypa M MOBEPXHOCTh BpallleHUs, LUJIWHIP,
KOHyc, 1map, cdepa, ceueHUs QUIYypbl BpalleHMUS,
IUIOCKOCTh, Kacamomiasicss chepsl, IUIMHApPa, KOHYcCa,
IUIOIAAb TIOBEPXHOCTHM MHMPAMMJIBI, IPU3MBI, KOHYCa,
LWIMHApPA, IJIo1aak chepbl, 00beM Kyda, IpSIMOYTroJIbHOTO
napajuiejenunena, NUpaMUAbl, NPU3MbI, LWINHJIpA,
KOHyca, IIapa; yMEHHEe H300paxkaTb MHOTOTPAaHHUKHU
U TIOBEpXHOCTH BpallCHUs, WX CEYEHUs1 OT pYyKH, C
IIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX
CpPEACTB;  YMEHHME  pPacmo3HaBaTb  CHMMETPHUIO B
IIPOCTPAHCTBE,  YMEHHE  pACIIO3HABaTh  IIPaBUIIbLHBIC
MHOT'OTPAHHUKH;

[1P611 VYmenue onepupoBaTh TMOHATHAMM: JIBUKECHUE
B IPOCTPAaHCTBE, MOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
UCIIOJIB30BAaTh OTHOIICHHWE IUIONIANEH IOBEPXHOCTEN U




00beMOB MMOJOOHBIX (GUTYD MPHU PEIICHUH 33/1aY;

I1P612. YMeHuEe BBIUUCIATH I'€OMETPUUECKHUE BEIMUMHBI
(nmuHa, yroj, IUIomanab, 00bEeM, IJIOMIAAb TOBEPXHOCTH),
UCIIOJIB3YS U3yUeHHBIC (DOPMYITBI M METOBL;

ITP613. YMmenue onepupoBaTh MOHATUSIMHU: TTPSIMOYTOJIbHAS

CUCTEMAa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOp/IMHATBhl BEKTOpA, CKAJIIPHOE IPOU3BEJICHHE, YIol
MEXJ1Yy BEKTOpaMH, CyMMa BEKTOPOB, IPOMU3BEICHUE

BEKTOpPa Ha 4YMCJIO; HAaXOIUThb C IIOMOIIbK H3Y4YECHHBIX
GopMysl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMsI TOUKaMU;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO
JUIsL pellleHus 3aJadd, paclo3HaBaThb MAaTEMaTHYECKHE
(baKTbI

U MaTeMaTH4YeCKUe MOJEIHN B IPUPOIHBIX M OOLIECTBEHHBIX
SABJIICHUSIX, B MCKYCCTBE; YMEHHE INPHUBOJIUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW UM MHPOBOM
MAaTE€MaTUYeCKON HAyKN

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC Cpe/acTBa
[MOMCKa, aHajanu3a H
MHTEpIpeTauy HHHOpMaIIi,
144 nH(pOPMaIMOHHbBIE
TEXHOJIOTUU IJI BBIITOJHEHUS
3amaq npodeccCuoHaTbHOM

JICATCIIBHOCTH

JINYHOCTHBIE PE3YNbTAThl JIOJIKHBI
YacTU: LIEHHOCTHU HAyYHOT'O IMO3HAHUSA:
-c(hopMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd U OOLIECTBEHHOW IpPaKTHKH,
OCHOBAHHOTO

Ha JIMasiore KyJabTyp, CHOCOOCTBYIOLIET0 OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHpE;
MertamnpeaMeTHbIe pe3ynbTaThl JOJKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMHU y4eOHBIMU
MO03HABATEIbHBIMU JCUCTBUSIMHU:

B) paboTa ¢ uHpopmaIuei:

- BJAJIeTh HABBIKAMM MOJy4YeHHUS HHPOpPMALUU U3
HUCTOYHUKOB  pas3HbIX THUIIOB, CAaMOCTOSITEIBHO
OCYILIECTBIIATh MOUCK, aHAJIW3, CUCTEMATU3ALNI0 U

OTpaxaTb B

[1P61. Bnanenue metogamMu J10Ka3aTeNbCTB, AITOPUTMaMHU
pewieHus 3a1a4; yMeHue (OpMyIMpPOBATH OINPEIEIEHUs,
aKCUOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOJIUTH JOKa3aTeNbHbIE
paccyXJIeHHs B XOJI€ PELICHHUs 3a/1ay;

[1P62. YMmeHue onepupoBaTh MOHSATHSIMH: CTEIEHb YMCIIA,

morapudM 4YHWCla; yYMEHHUE BBHIMONHITH BBIYHUCIICHHE
3HAYECHUU

U mnpeoOpa3oBaHUS BBIPAKEHUN CO  CTEMEHSMU U
norapudmamu, TpeoOpa3oBaHUs JAPOOHO-PAITMOHATHHBIX
BBIPAKCHMUI;

[1P63. Ymenue omepupoBaTh MOHATHUSIMH: PAMOHATIBHEIC,
MppaLMOHAJIBHEIE, MOKa3aTeNbHbIE, CTEIIEHHBIE,

jgorapumMuyueckue, TPUTOHOMETPUUECKHE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,




HHTEpIIPETaIio HHPOPMAIMH PA3INYHBIX BUIOB U
(dhopM mpeIcTaBICHHUS,

- co3maBaTh TEKCThl B pasin4HbIX (opmarax ¢
y4eTOM Ha3HaueHUs MHPOpPMALUU U IETIEBOU

ayTUTOpPUH,  BBIOMpas  ONTUMaNbHYIO  (opmy
MpeACTaBICHUS
Y BU3YaJIU3allHH;
- OIICHUBaTh  JIOCTOBEPHOCTh,  JIETUTUMHOCTD
uHpopMaluyd, €ee COOTBETCTBUE IMPABOBBIM U

MOPAJIbHO-3TUYCCKUM HOPMaM;
- HCIIOJIb30BAaThb CPCACTBA I/IH(I)OpMaI_[I/IOHHBIX nu

KOMMYHI/IKaIII/IOHHI)IX TCXHOJ'IOFI/If/'I B peHICHI/II/I
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c CO0JIIOICHHEM
TpeOOBaHUI IPrOHOMHUKH, TEXHHUKH OE€30IaCHOCTH,
TUTHEHBI, PECypcoCOepeKeHus, TMpaBOBBIX U
TUYECKMX  HOPM, HOpM  HMH(OPMAIIMOHHOM
0e30macHOCTH

[IP64. VYwmeHue omnepupoBaTh NOHATHAMHU: (QYHKIHNS,
HenpepeiBHAasE (YHKIMs, MPOU3BOJIHASA, TEpBOOOpa3Has,
OTpe/IeNIEHHBI MHTETpall; yMEHHE HAXOIUTh MPOU3BOJIHBIC

JJIEMEHTApHBIX  (YHKIUH,  HWCHONB3YyS  CIIPABOYHBIC
MaTepuasbl; UCCIE0BaTh B IPOCTEHIINX cIydasx (pyHKIIHH
Ha MOHOTOHHOCTb, HAXOJIUTh HauOoJIbIINE

U HauMeHbIIWE 3HaueHUs (QYHKIMH; CTPOUTh TpaduKH
MHOTOYJICHOB c WCTIOJIb30BaHUEM ammapara
MaTeMaTHYECKOro aHaiu3a; MPUMEHATh HPOU3BOJIHYIO NPH
pereHnH 3a1a4y
Ha JIBUKEHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3a7jaui
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XKICHHE
IyTH, CKOPOCTU U YCKOPEHHUS;

I1P65. YMeHue omnepupoBarh MOHATUSAMU: pallOHAIbHAs
byHKIMS, MOKaszareiabHas (QYyHKIUS, cTerneHHas (QyHKIH,
JorapupmMuIecKas byHKIMSA, TPUTOHOMETPHUYECKHUE
¢byHkuuu, obpaTtHble (QYHKIMH; YMEHHE CTPOUTH rpaduku
M3YYEHHBIX (YHKIMH, HCIOJIB30BaTh TrpapuKd  IpH
M3yYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, NP PEIIeHUH 3a71a4
U3 JApYruxX YYeOHBIX MPEAMETOB W 3ajJad M3 pPeaTbHOU
KU3HHM; BBIpaXKaTb (QOpPMYyJIaMH 3aBUCUMOCTH  MEXIy
BEIIMYMHAMU;

[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a41 PA3HBIX TUIOB (B
TOM 4YHCJI€ Ha TPOILEHTHI, JIOJM M YacTH, Ha JIBWKCHHE,
paboTy, CTOMMOCTb TOBapoOB M YCIIYT, HAJIOTH, 3a7aydl M3

obnmacT  ympaBlIeHHS ~ JIMYHBIMA U CEMEHHBIMH
¢uHaHCAMM);  COCTaBIATh  BBIPAXKEHHUS,  YypaBHEHHUS,
HEpPaBEHCTBA M HUX CHCTEMBl II0 YCJIOBHIO 3aJayH,
UCCIENOBATh  IIOJIY4EHHOE  PEIIEHWE W OLEHUBATH
IIPaBJONOI00HOCTb PE3YJIbTATOB;

[IP67. VYmeHue omepupoBaTh MOHATHUAMH: CpelHee

apudmernyeckoe, MenuaHa, HauOousblliee U HaUMEHbIIEE
3HAYEHMs], pa3Max, IUCIEPCHUs, CTaHAAPTHOE OTKIOHEHHUE
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YUCIOBOr0 HabOpPa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uHpOpMaLIMIO,  TPEICTaBICHHYH0 B  Tabiaumax, Ha
JyarpaMmax, rpagukax, OTpakarollyro CBONCTBA peaslbHbIX
NPOIECCOB U SIBJICHUW; MPEICTAaBIATh HH(POPMALHIO C

ITOMOIILIO TaOJIHIL u JUarpaMm; HCCIIEN0BATh
CTaTUCTUYECKHE JIaHHBIE, B TOM YHCIIC
C TpUMEHEHUEM TpadHUUecKuX METOJOB M AJICKTPOHHBIX
CPEJCTB;

[TPG8. YMeHue onepupoBaTh MOHATUSMU: CITy4alHbII OIBIT
U CcITydyaifHOE COOBITHE, BEPOSITHOCTh CIIy4aifHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSITHOCTb C  HCIOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
(GopMyJibl NpU PEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO Cly4yaillHBIMH BEJIMYMHAMHU; YMEHUE TMPUBOAUTH
NpUMephl  TPOSBICHHS 3aKOoHAa OONBIIMX 4YHCENl B
MIPUPOTHBIX

1 OOIIECTBEHHBIX SBICHUSX;

[1P69. YMmenue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYT'paHHBIN yrod,
CKpellMBaroIuecs npsIMbIE, napajuIeaIbHOCTD u
NEPIEHIUKYJIIPHOCTD HPSMBIX

U IJIOCKOCTEM, YrOJl MEXAY MPSAMBIMH, YTOJI MEKY MPIMOU
U IJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSAMHU, PACCTOSTHUE OT
TOYKH

JI0 TUIOCKOCTH, PACCTOSTHUE MEXAY NPSAMBIMH, PACCTOSIHUE
MEX/y IJIOCKOCTSIMU; YMEHHUE HUCII0JIb30BATh MPU PELICHUN
3ajjauy  U3y4yeHHble (AKTBl M TEOpEeMbl IUIAHUMETPUH,
YMEHHE OLEHHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO
MUDa;

[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHHe MHOTOTPaHHMKA, KyO, MapajuleienuIes], npu3ma,
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nupamMua, QUrypa ¥ MOBEPXHOCTh BpaIICHHsS, HUIHHID,
KoHyc, T1map, cdepa, ceueHUs QUTYpBl BpaIICHUS,
IUIOCKOCTh, Kacaromjasicsi cdepbl, IIMHAPA, KOHYca,
IJIOMIA b TOBEPXHOCTH MHPAMUJIBI, TPU3MBI, KOHYCa,
UWIMH]IPA, Iomaas chepbl, 00beM Kyda, MPSMOYTOJIbHOTO
napajviejenunesa, MNUPaMUIbl, TPU3MbI, LWIKHJIpA,
KOHyca, Iapa; YyMeHue u300paxarb MHOTOIPAaHHUKU
W TIOBEPXHOCTH BpaIICHUs, HUX CEUEHUS OT pPYKH, C
MOMOIIbI0 YEePTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX

CpPEeACTB;  YMEHHME  paclo3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE;, YMEHHE  paclO3HaBaThb  NPAaBUIIbHBIC
MHOTOTPaHHUKY;

[IP611 VYmenue omnepupoBaTh TMOHATHUSIMU: JBUKCHHE
B TPOCTPAHCTBE, TMOAOOHBIE (UTYpHl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOIIAJEH IIOBEPXHOCTEH H
00BeMOB TOAOOHBIX (GUTYP TIPU PELICHUH 33/1a4;

[1P612. YMeHue BBIUUCIATH T€OMETPUYECKHE BEINUYMHBI
(nmuHa, yroj, IJomaas, 00bEM, IJIOMIAAb MOBEPXHOCTH),
UCMOJb3Ys U3yYEHHbIE (POPMYIIBI U METO/IBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CHUCTEMAa  KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOPJMHATBl BEKTOpPAa, CKAIAPHOE IIPOU3BEIACHUE, YIrOJl
MEXIY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa HAa 4YHCJIO; HAXOAWTh C ITOMOIIBID M3YyYEHHBIX
dbopMy1 KOOpAMHATBI CEPEIUHBI OTpe3Ka, PpacCTOsSHHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMenue BIOUpaTh MOAXOIAIINN H3yIEHHBIH METO
JUISl  pELIeHHs 3aJadd, pacro3HaBaTb MATEMAaTHYECKUE
(bakThbI

U MaTeMaTU4YeCKHe MOJIESU B IPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOJIUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHCKOM W MHPOBOM
MaTEMaTHUYECKON HAYKU
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OK 03. [InanupoBath
U peann30BBIBATH
coOCTBEHHOE
npodeccnoHaIbHOe

M JHUYHOCTHOE Ppa3BUTHE,
IpeANPUHIMATEIbCKYIO
JeATEIIHOCTD

B IIpodeccHoHaIbHON cdepe,
UCTIOJIb30BATh 3HAHUS
10 TIPaBOBOM M (PUHAHCOBOM
IPaMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CHTYaIUsIX

JlnyHOCTHBIE  pe3ynbpTaThl JOJDKHBI  OTPAXKATh
B 4aCTU: JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUSA:

- c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI,
3THUYECKOI0 [TOBE/ICHNUS;

- CIOCOOHOCTH OLICHHWBATh CUTYAllMIO U MPUHUMATH
OCO3HaHHBIE PELICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U IEHHOCTH;

- OCO3HaHWE JMYHOIO BKJIaJa B IOCTPOCHHE
yCTOMYMBOIO OYIyIEro;

- OTBETCTBEHHOE OTHOILUEHHE K CBOUM POJUTENIAM
U (WIK) JPYTUM 4JeHaM CeMbH, CO3aHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  IPUHATHS  LEHHOCTEH
CEMEHHON »U3HU B COOTBETCTBUMU C TPAAULMIMHU
HaponoB Poccuu;

MeranpeameTHble pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnazeHue  yHUBEPCAJIbHBIMU  PETYISTUBHBIMU
JEUCTBUSAMMU:

a) CaMOOpTaHU3aIUs:

- CaMOCTOATEIBHO OCYLIECTBJIATH I103HABATEIBHYIO
NEeSITENIbHOCTh,  BBISBJISATH ~ MPOOJIEMBI, CTaBUTh
u bopmynupoBaTh COOCTBEHHBIE 3aJa4n
B 00pa30oBaTEIbHON JAESITEIbHOCTH U KU3HEHHBIX
CUTyalusX; CAaMOCTOATEIBHO COCTABJIATH IIJIaH
pemieHus MpoOJeMbl €  yY4E€TOM  HMMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MO>KHOCTEH
U TpeanovTeHUuH;  JaBaTh  OLIGHKY  HOBBIM
CUTYALUIM;

0) CaMOKOHTPOJIb:

UCIOJb30BaTh TNPUEMBl pedIeKCUU s OILCHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

- yYMETh OLEHUBaTb pPUCKU U CBOEBPEMEHHO
MPUHUMATD PEIIEHUS 10 UX CHUKEHHIO;

B) ADMOLMOHAJIbHBIN MHTEJUIEKT, MPEANoararoiui

[1P61. Bnanenne Merogamu J0Ka3aTeIbCTB, AJITOPUTMAMH
pemieHus 3ana4; yMmMeHue (OpMYIHpPOBATH OINpPEIEICHus,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOIUTH JOKa3aTEJbHbIE
paccyKIeHUs B XO/I€ PELICHUs 3a1ay;

[1P64. VYmenue omepupoBaTh MOHATHAMU: (DYHKIHS,
HernpepbIBHAs (QYHKLUSA, IPOM3BOJHAs, IepBOOOpa3Has,
OINpe/ENICHHBI NHTETpal; yMEHUE HAXOIAUTh [IPOU3BOJIHBIE
JJIEMEHTApHbIX  (QYHKIUI,  HCHOJB3Yys  CIpaBOYHbIE
MaTepHalIbl; UCCIEA0BATh B MPOCTEHINNX CITydasx (QyHKIHH
Ha MOHOTOHHOCTb, HaXO0JIUTh HauOoJbLINE
M HauMEHbIIWE 3HaYeHHWs (YHKIHA; CTPOHUTH TpaHKH
MHOT'OYJICHOB c HCIOJIb30BaHUEM anmapara
MaTEeMaTHUYECKOIr0 aHaIu3a; IPUMEHATh IIPOU3BOJIHYIO IIPU
peleHnu 3aja4
Ha JIBIDKEHUE; PellaTh NPAaKTUKO-OpPUEHTUPOBAHHbBIE 33/1a4l
Ha HauOoJIbIIME U HAMMEHbIINE 3HAYCHUS, Ha HaXO0XJIeHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMeHue omnepupoBaTh HOHATHUSAMM: pallMOHAJIbHAs
GyHKIMSA, MoKazareiabHas (QYyHKUUS, cTENeHHas (QyHKIHS,
JorapupmMuyecKas byHKLHS, TPUTOHOMETPUUECKUE
¢byHKIIMKM, 0OpaTHbIE (YHKIMH; YMEHHE CTPOUThH rpapuku
U3y4eHHBIX  (DYHKIMH, UCHONb30BaTh TpaQuKH  IpH
M3Y4YE€HUH MPOLIECCOB U 3aBUCUMOCTEHN, IIPU PEIICHUH 3a]1a4
U3 JpYruxX Yy4eOHbIX MpPEeIMETOB M 33Jad M3 pealbHOM
KU3HU; BbIpakaTh (opMynamMu 3aBUCHUMOCTH MEXIY
BEIMYMHAMU;

[1P66. YMeHnue pemiath TEKCTOBBIE 3a/1a4H Pa3HBIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JABHIKEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 33Ja4d U3
o0nacTd  ynpaBieHHs  JHMYHBIMH M CEMEHHBIMH
¢buHaHCaAMM);  COCTaBIATh  BBIPAXEHHS,  YpaBHEHHS,
HEPABEHCTBA M MX CHUCTEMBI 110 YCJIOBHUIO 3aJayH,
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c(hOpPMHUPOBAHHOCTD:

BHYTPEHHEH MOTHMBAILIMM, BKJIIOYAIOIIEH CTPEMIICHUE
K JIOCTHKEHUIO LEIM M YCHeXy, OINTUMH3M,
MHULMATUBHOCTb, YMEHHUE J€HCTBOBaTb, HCXOMAS
13 CBOMX BO3MOKHOCTEM;

- SMIIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTH IOHUMATH
SMOLMOHAIBHOE COCTOSIHUE [JPYIUX, YYUTHIBaTh
€ro  IpU  OCYUIECTBIEHHH  KOMMYHHKAIIUH,
CIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;

- COLIMATIBHBIX HaBBIKOB, BKJIFOYAIOLIUX
CIOCOOHOCTh BBICTpauBaTh OTHONICHUS C JPYTHMMH
JIOJbMU, 3a00TUTbCSA, TPOSBIATH HHTEpPEC U
pazpemniats KOHQIUKTHI

UCCIIEIOBaTh  MOJYYEHHOE  pelIeHHe W OICHUBATh
MPaBIONOI00HOCTh PE3YIIbTATOB;
I[IP67. VYmeHue onepupoBaTh TMOHATHUSMH: CpEIHEE

apupmMeTnyeckoe, MenuaHa, HauOoJblIee W HAMMEHBIIEe
3HAYEHMs, pa3Max, IUCIEPCHsA, CTAaHAAPTHOE OTKJIOHEHHUE
YKCJI0BOr0 HabOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uHpOpMalLMIO,  IPEJICTaBIEHHYH0 B  Tabiauumax, Ha
quarpammax, rpadukax, OTpakarollyro CBOMCTBa pealbHbIX
IPOLIECCOB U SBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
NOMOIIBI0  TAabMMII W JUarpamm; HCCIIEN0BATh
CTaTUCTUYECKUE [aHHbIE, B TOM YHUCJIE C NPUMEHEHHEM
rpaMUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

[TPG8. YMeHnue onepupoBaTh MOHATUSMU: CIIy4alHBII OIBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCThH CIIYYallHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTH C  HCIIOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHATh (HOPMYIIBI CIOKEHUS U
YMHOXXEHUSI BEPOSATHOCTEH, KOMOMHATOpHBbIE (AaKThl U
(GbopMyIbl MpU pElIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4ailHBIMM  BEIMYHHAMM; PUBOJIUTH
IIpUMEPBl  TIPOSBIICHHUS  3aKOHA qyucel B
IIPUPOIHBIX

U OOILIECTBEHHBIX SIBICHUSIX;

[1P614. YMmenue BbIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUI  peLIeHHs 3a7add, paclo3HaBaTb MAaTeMAaTHUYECKUE
(bakKThbI

U MaTeMaTHYeCKUe MOJEIH B MPUPOIHBIX M OOIIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJUTH NPUMEPHI
MaTE€MaTU4eCKUX OTKPBITUH POCCUHCKOM U MHUPOBOU
MaTE€MaTUYeCKON HayK1

yMEHHUE
OO0JIBIINX

OK 04. D¢ dexTuBHO
B3alMOJIECTBOBATE
U paboTaTh B KOJUICKTHUBE

JIn4HOCTHEIE PE3YIbTAThI JOJIDKHBI OTpaxaTb
B HaCTHU: ICHHOCTH HAYYHOI'O ITO3HAHUA: OCO3HAHHE
IOCHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH

[IP67. VYmeHue omnepupoBaTh MOHATUSAMH: Cpe/HEe
apudmernyeckoe, MenuaHa, HauOousblliee U HaUMEHbIIEE
3HAYEHMs], pa3Max, IUCIEPCHUs, CTAaHIAPTHOE OTKIOHEHHUE

14



Y KOMaHze OCYLIECTBIIATh IMPOEKTHYIO M MCCIIE0BATENbCKYIO | YMCIOBOro Habopa; yMEHHUE M3BIIEKaTh, HHTEPIPETUPOBATH
NEeATEIbHOCTh UHAUBUIAYAIBHO U B TPYIIIE uHpOpMaLIMIO,  TPEICTaBICHHYH0 B  Tabiaumax, Ha
MetanpeameTHble pe3ynbTaThl JOJKHBI OTPAXKaTh: JyarpaMmax, rpagukax, OTpakarollyro CBOWCTBA peaslbHbIX
OmnazeHre yHUBEPCAIbHBIMA KOMMYHHUKATUBHBIMU | TPOLIECCOB M SIBICHUH; MPEACTABIATh HH(POPMALUIO C
JNEUCTBUAMMU: IOMOILBI0  Tabaul U JUarpamm; HCCJIEI0BATh
0) coBMeCTHas1 1S TEIbHOCTB! CTaTUCTUYECKHE JaHHbIE, B TOM YHUCJIE C IHPUMEHECHHUEM
- TMOHMMAaTh U HCHOJb30BATh MPEUMYILIECTBA | IpapUMUECKUX METOJOB U 3JIEKTPOHHBIX CPE/ICTB;
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI; [1P68. YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHbII OIBIT
- TNpPUHUMATh LEJIW COBMECTHOW JESATEIbHOCTH, | M CilydaifHOe cOOBbITHE, BEPOSTHOCTh CIIy4alfHOIO COOBITHS;
OpraHU30BbIBATb U KOOPAMHUPOBATH ACUCTBUSA IO | YMEHHE BBIYUCIATH BEPOATHOCTH C  HCIOJIb30BAHHEM
ee JIOCTM)KEHHUIO: COCTaBJATh IUIaH JAEUCTBHM, | TpaguuecKuX METOOB; MPUMEHATh (GOPMYIIbI CIOKEHUS U
pacnpenenarb poJid C y4eTOM MHEHMM yYaCTHUKOB | YMHOXXEHMSI BEPOATHOCTEH, KOMOMHATOpHblE (DaKThl HU
00CyX/1aTh pe3yJbTaThl COBMECTHOU palboOTHI; GbopMynbl NpU pELIEHUH 3371ay; OLEHUBATh BEPOSTHOCTH
OBnazeHue  yHUBEPCAJIbHBIMU  DPETYISTUBHBIMU | pEaIbHbIX  COOBITMH; 3HAKOMCTBO CO  CIIy4alHBIMHU
NEUCTBUAMMU: BEJIMYMHAMU; YMEHHUE NIPUBOJUTH IPUMEPHI NPOSIBICHUS
I') IPUHATHE Ce0sl U IPYTUX JIFOACH: 3aKOHa O0bIIHIX qyucell B IIPUPOIHBIX
- IPUHUMATh MOTHUBBI U apryMEHTHl APYTUX JIOAEH | M OOLIECTBEHHBIX SIBICHUSIX;
IIPU aHAJIM3€ PE3YJIbTATOB AEATEIbHOCTH; [1P614. YMmenue BoIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
- IPU3HABAaTh CBOE MPABO WU MPABO APYIUX JIOACH | Ul pelleHus 3aJadd, paclo3HaBaTb MaTEMaTUYECKHE
Ha OLIMOKHU; (bakTbI
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MU C MO3UIMU | M MaTeMaTUYeCKHe MOJIEIH B IPUPOIHBIX U OOLIECTBEHHBIX
JIPYTOro 4eI0BeKa SABJICHUSIX, B HCKYCCTBE;, YMEHHE IPHUBOJINUTH NPHUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW UM MHPOBOM
MAaTE€MaTUYECKON HAyKH
OK 05. OcymectBisats | JIuuHOCTHBIE — pe3ynbTaThl  JOKHBI  oTpaxarth | [IPO1. Bmajgenue meronamu J0Ka3aTenbCTB, adrOpUTMAMU
YCTHYK0O M IHCBMEHHYIO | B YaCTH: 3CTETUYECKOTO BOCIIUTAHUSA: pelieHus 3aaay; ymMeHue (GopMyaHpoBaTh ONpeAeNeHus,
KOMMYHUKAIUIO - DCTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas | aKCMOMBI U  TEOPEMBI, IIPUMEHATb MX, IPOBOJUTH
Ha TOCYJAapCTBEHHOM S3bIKE |3CTETUKY ObITa, HAYYHOrO W  TEXHHUYECKOro | JI0Ka3aTeJIbHbIE PACCYXKJIEHUS B XOJI€ pelIeHUs 3a/1ay;
Poccuiickoit denepanun | TROpUECTBa, CIOpTa, TpyAa U oOmecTBeHHbIX | [TP68. YMeHune onepupoBaTh NOHATUSAMU: CIyYalHbIN OMBIT
C ydyeToM OCOOEHHOCTEW | OTHOIIECHUI; U ciyyaiiHoe cOOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITHS;

COHAJIBHOI'O U KYJIBTYPHOT'O
KOHTCKCTa

- CIIOCOOHOCTH BOCIIpHUHUMATL PAa3JIMYHBIC BHUIBI
HUCKYCCTBA, TpaJulduu W TBOPUYCCTBO CBOCTO U
APYyrux HapoJ0B, O ymaThb OMOIIMOHAJIBbHOC

YMEHUE BBIUUCIATH BEPOSATHOCTb C  HCIOJIB30BAHUEM
rpaduyecKux METOAOB; MPUMEHATH (HOPMYIIbI CIIOXKEHUS U
YMHO)KEHUSI BEpOSTHOCTEH, KOMOHMHATOpHBIE (AaKThl |
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BO3/IEHCTBUE UCKYCCTBA;

MetanpeameTHble pe3yibTaThl 10JKHbBI OTPaXKaTh:
OBnazieHne yYHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMU
JEACTBUSAMMU:

a) o0leHue. - OCYHIECTBISATh KOMMYHHMKaIMU
BO Bcex c(hepax jKU3HU;

- pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOLICHMS,
[IOHMMAaTh  3HAUYEHUE  COLMUAIbHBIX  3HAKOB,
pacro3HaBaTh HPENOCHUIKI KOH(JIMKTHBIX
CUTyalui ¥ CMATYATh KOH(IIUKTEI,

- pa3BepHYTO U JIOTMYHO MH3JIaraTh CBOIO TOYKY
3pEeHUs C UCITIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

dbopMyIbl MpU pelIeHUU 3a]ad; OLEHUBATH BEPOATHOCTH

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YailHBIMM BEJIMYMHAMH; YMEHHE IPUBOJMTH
OpUMEpPbl  TPOSIBICHHUS 3aKOHA OOJNBIIMX 4YHCET B
IIPUPOIHBIX

1 OOIIECTBEHHBIX SIBIICHUSX;
ITPG9. Ymenue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsSMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTpaHHBIN yro,
CKpELIMBAIOIINECS MpsIMBIE, napajuieIbHOCTh u
MEePIEHIUKYISIPHOCTD MIPSIMBIX

U IUIOCKOCTEH, YroJl MeXAy IPSMbBIMH, YTOJ MEKIY MPSIMOU
U IUIOCKOCTBIO, YIOJ MEKAY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH

JI0 IJIOCKOCTH, PACCTOSTHUE MEXAY NPSAMBIMH, PACCTOSIHUE
MEXy IJIOCKOCTSIMU; YMEHHUE HUCIIOJIb30BaTh IIPU PELICHUU
3ajad  U3ydeHHbIE (AKTBI M TEOPEMBbl IUIAHUMETPHH;
YMEHHE OLEHHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO
MUDA;

ITP610. YmeHue onepupoBaTh NOHATHSIMU: MHOTOI'PAaHHUK,
CeYeHHE MHOTOIpaHHUKa, KyO, Mapajienenumnes, npusma,
nupamusia, GUrypa M MOBEPXHOCTh BpAlllEHHUs, LUJIMHIP,

KOHyc, 1map, cdepa, ceueHUs QUIYypbl BpalleHMUS,
IUIOCKOCTh, Kacamomiasicss cdepsl, IUIMHApPa, KOHYca,
IJIOIAAb TIOBEPXHOCTH MHMPAMMJIBI, IPU3MBI, KOHYCa,

LWIMHApA, IJIouaab chepbl, 00beM Kyda, IpSIMOYTrOJIbHOTO
napajuiefienunena, NUPaMHAbl, OPU3MBL,  LWJIMHJPA,
KOHycCa, IIapa; yMEHHE H300paxaTb MHOTOTPAaHHUKH
U TOBEPXHOCTHU BpAIICHMs, HMX CEUYEHHUS OT PYKH, C
MIOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CpPEICTB;  YMEHHE  paclo3HaBaTb  CHUMMETPHUIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPAaBUJIbHBIC
MHOTOTPaHHUKU;

I1P611 VYwmenue onepupoBaThb HOHATHIMM: JIBUKECHUE
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B IPOCTPAHCTBE, MOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOILLICHHUE IUIOMIAJACH ITOBEPXHOCTEH U
00beMOB MOJOOHBIX (GUTYD MPU PEIICHUH 33/1aY,

I1P612. YMeHuEe BBIUUCIATH I€OMETPUUECKHUE BEIMUMHBI
(MHa, yroJj, IIolaab, 00beM, IUIOAh MOBEPXHOCTH),
UCIIOJIB3YS U3yUeHHBIC (DOPMYITBI M METOBI;

[TP613. YMenue onepupoBaTh MOHATUSIMHU: TTPSIMOYTOJIbHAS

CUCTEMa KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOP/IMHATBhl BEKTOpa, CKAJIIPHOE IPOU3BEJICHHE, YIoJl
MEXJYy BEKTOpaMH, CyMMa BEKTOpOB, IPOMU3BEICHUE

BEKTOpPa Ha 4YHCJIO; HAaXOIUThb C IIOMOIIbI H3YYECHHBIX
GopMysl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMsI TOUKaMU;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsL pellleHus 3aJadd, paclo3HaBaThb MAaTEMaTHYECKHE
(baKTbI

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOLIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJIUTH HPHUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW W MHUPOBOU
MAaTE€MaTUYeCKON HayKH

OK 06. IIposiBnsATH
IpaXIaHCKO-
NaTPUOTHYECKYIO TIO3MIIHIO,
JEMOHCTPUPOBATh
OCO3HaHHOE MIOBE/ICHNE
Ha  OCHOBE  POCCHMCKHX

JyXOBHO-HPABCTBEHHBIX
IICHHOCTEH, B TOM YHCIIE
C Y4YeTOM TapMOHHU3ALUU
MEXHAIMOHAIbHBIX

51 MEXPEIIUTHO3HBIX
OTHOILICHHUH, IIPUMEHSATH
CTaHJAPThI

JIM4HOCTHEIE PE3YJIIbTAaThI JOJIDKHBI OTpaxaTb
B 4acCTu:
- Tpa’xAaHCKOT'O BOCIIMTAHUA: MMPUHATHUC

TPAAUIIUOHHBIX HAITUOHAJIbHBIX, O6IIIC‘-ICJ'IOB€‘~I€CKI/IX
TYMaHHUCTUYCCKUX U JEMOKPATUICCKUX HGHHOCTeﬁ;
-IaTPUOTHYCCKOI'O BOCIIMTAHUA:

LIECHHOCTHOE OTHOIIEHHE K TIOCYJapCTBEHHBIM
CUMBOJIaM,  HUCTOPUYECKOMY W  INPUPOJHOMY
HACJIeAWI0, IMaMATHUKAM, TpagulUsM HapoJIOB

Poccun, noctmkennsam Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

MeranpeameTHble pe3ynbTaThl JAOKHBI OTPaXKaTh:
OBjasieHue  YHUBEPCAIBHBIMU  PETYISTUBHBIMU

[1P61. Bnanenne meromaMu J10Ka3aTeNbCTB, alTOPUTMAMHU
pelieHus 3a1a4; yMeHue (OpMyIMpPOBATH OINPENIEIEHUs,
aKCUOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOIUTH JOKa3aTeJbHbIE
paccyXJIeHHUs B XOJI€ PELICHUs 3a/1ay;

[1P64. VYwmenue omnepupoBaTh MOHATUSAMHU: (QYHKIIHS,
HerpepbIBHAas (QYHKLUS, NPOM3BOJHAs, IepBOOOpa3Hasi,
OTpe/IeNIEHHBI MHTETpall; yMEHHE HAaXOJUTh IPOU3BOIHbIE

DIIEMEHTAPHBIX  (DYHKIHUH,  HUCHONB3ysd  CIIPaBOYHBIC
MaTepuasbl; UCCIEI0BaTh B IPOCTENIINX cIydasx (pyHKIUH
Ha MOHOTOHHOCTb, HaXOJHUTh HauOoJIbIINe

U HauMEHbIIME 3Ha4YeHHs] (QYHKIMHA; CTPOUTh Tpaduku
MHOT'OYJIEHOB c HICII0JIb30BAHUEM annapara
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AHTUKOPPYIMLIHUOHHOTO
MOBEJCHUS

JNEUCTBUSMH: B)  OMOIIMOHAIBHBIN
MIPEIOJIararo i chOPMHUPOBAHHOCTE:
--CAMOCO3HAHHUs,  BKJIIOYAIOIIEr0  CIIOCOOHOCTH
IIOHUMATh CBOC AMOLMOHAJILHOEC COCTOSHHUE, BUICTh
HaIpaBJICHUS pa3BUTHS COOCTBEHHOH
HMOIIMOHAIBHOM c(hepbl, OBITH YBEPEHHBIM B ce0¢€;

- caMOpeTyJIMPOBaHUS, BKJIFOYAFOIIIErO
CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTE 3a CBOE IOBEIEHHUE, CIIOCOOHOCTH
QIalITUPOBATBEC K OMOIMOHAIBHBIM HM3MCHCHHSM
U TIPOSIBIISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;;

- BHYTpEHHEH MOTHBAIUH, BKJIFOYAIOIICH
CTpeMJICHHE K JIOCTIDKCHHUIO I1eIH U  YCIexy,
ONTHMHU3M, HHUIIMATUBHOCTh, YMCHHE JCHCTBOBATH,
HCXOJs U3 CBOMX BO3MOYKHOCTEI;

- DMIIATUH, BKIIOYAIONICH CIIOCOOHOCTH MHOHHUMATh
HMOIIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0
MPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh
K COUYBCTBHUIO U COTIEPEKUBAHHIO;

- COIMATIBHBIX HAaBBIKOB, BKJTIOYAFOIIHX
CIIOCOOHOCTh BBICTpanBaTh OTHONICHUS C JPYTHUMH
JOIBMU, 3a00THTBCS, TIPOSBIATH HHTEpPEC U
pazpemiats KOHQIUKTHI

HUHTCIIJICKT,

MaTeMaTHYECKOT0 aHaIHu3a; MPUMEHATh MPOU3BOIHYIO MPH
pelieHnn 3aga4
Ha JIBUKCHUE; PElIaTh NPAKTUKO-OPUEHTHPOBAHHBIC 337Ul
Ha HauOOJBIINE U HAUMEHBITNE 3HAYCHUS, HA HAXOXKICHHE
MyTH, CKOPOCTU U YCKOPEHHSI,

[TPG6. YMenue pemarh TEKCTOBBIC 3a/1a4M Pa3HbIX TUIOB (B
TOM 4YHCJIE Ha TPOICHTHI, JIOJM M YacTH, Ha JIBIKCHHE,
paboTy, CTOMMOCTbH TOBapOB M YCIIYT, HAJIOTH, 33Ja4d W3

o0nacTi  ynopaBieHHs  JMYHBIMH M CEMEHHBIMU
(¢uHaHCaAMM);  COCTaBIATb  BBIPAXKECHHUS,  YPABHEHMS,
HEPAaBEHCTBA M MX CUCTEMBI II0 YCIOBHUIO 3a/ayH,
UCCIIEIOBaTh  IIOJIyYEHHOE  PpEILIEHHE M OLCHHUBATh
IPaBJONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue onepupoBaTb HOHSTUSIMU: CpEIHEE

apudmeTHyeckoe, MeluaHa, HauOoJiplllee W HaUMEHbLIEe
3HAYEHMsI, pa3Max, JUCIEPCHUsi, CTAaHIAPTHOE OTKJIOHEHHE
YHUCIOBOTr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uH(pOpMallMI0, TPEICTaBICHHYH0O B  Tabimumax, Ha
JqyarpaMmax, rpagukax, oTpakarollyro CBOMCTBA peallbHbIX
MIPOLIECCOB W SIBJIGHUN; MPEACTABIATh HHPOPMAILUIO C
IOMOIIBI0  Tabaul U JUarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JTAaHHBIE, B TOM YHUCIIe
C MpUMEHEHHEeM TpaHUUecKMX METOJIOB U 3JIEKTPOHHBIX
CPEJCTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIy4alHbIN OIBIT
U CIIy4aitHoe COOBITHE, BEPOSTHOCTh CIIYYaHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSATHOCTh C  HCIOJIB30BAHUEM
rpaduyecKux METOAOB; MPUMEHATH (HOPMYIIbI CIIOKEHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
dbopMyInbl MpU pelIeHUuH 3a]ad; OLEHUBATh BEPOATHOCTH

PCaJIbHBIX CO6LITPII>1; 3HaKOMCTBO
(&{0) CJ'Iy‘lElfIHLIMH BCIIMYUHAMMU, YMCHUE IMPUBOJUTH
MNPpUMCPLI  NPOABJICHUA  3dKOHaA OONIBIIMX 4YHCET B

18



MPUPOIHBIX

1 OOIIICCTBEHHBIX SIBJICHUSX,

[1P614. YMmenue BoIOMpaTh MOAXOASAIINN H3YICHHBIA METO/
JUIS  pellieHUs 3aJaud, pacro3HaBaThb MAaTEMAaTHUYECKHE
(hakThl

1 MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE NPUBOIUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM UM MHPOBOU
MaTE€MaTUYeCKON HayKu

OK 07. CopneiicTBoBaTh
COXPaHEHMIO OKpYXKarolen
cpenpl,
pecypcocOepexeHuto,
IPUMEHSTh

00 M3MEHEHUM KIUMATa,
IIPUHIMUIIBI OepexIMBOTO
IPOMU3BOJICTBA, IPPEKTUBHO
JIEHCTBOBATH

B UpE3BBIYAIHBIX CUTYalUAX

3HaHUA

JIM4HOCTHBIE  PE3YJAbTaThl  JOJIKHBI
B YAaCTH: 9KOJIOIMYECKOI0 BOCIIUTAHHUS:
- AKTUBHOE HENPUATUE JACUCTBUH, NPHUHOCAIIUX
BpEZ OKpYXKaIoUIeH cpene;

- yYMEHHE MPOTHO3UPOBATh HEOIArONpPHUSTHBIC
9KOJIOTUYECKHE IOCIEACTBUS IPEANPUHUMAEMBIX
JNENCTBUMN, TPEAOTBPALATh UX;

- pacUIMpEHUE OMbITA JEATEIBHOCTH IKOJIOTHYECKON
HaIpaBJIEHHOCTH;

MertanpenmMeTHble pe3ysbTaThl JOJDKHBI OTPAXKaTh:
OBnanenue YHHMBEpCATbHBIMU y4eOHBIMU
IIO3HABATEJILHBIMU JIEHCTBUSMU:

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ACHUCTBUS:

- paspabaThiBaTh IIJIaH pEIIEHUS MpoOJeMbl ¢
y4E€TOM aHaju3a HUMEIOUIMXCAd  MaTepUabHBIX
U HEMaTEepHUAJIbHBIX PECYPCOB;

- OCYUIECTBIISATh  II€JIEHAIPaBJIECHHBIN
IepeHoca  CpeAcTB U CHocoOoB

B PO eCCHOHATHHYIO CPETY;

- YMEThb IEPEHOCUTh 3HAaHWS B I103HABATEIBHYIO
Y IPAKTHUUYECKYIO 00JIaCTH KU3HEACSTETbHOCTH;
OBnaneHne  yHUBEPCAIBHBIMH  PETYISTUBHBIMU
JNEUCTBUSAMMU:

0) CAMOKOHTPOJIb:

OTpa)kaThb

IIOUCK
NENCTBUA

I1P61. Bnanenue meromamMu J0Ka3aTeNIbCTB, alTOPUTMAMU
pewieHus 3a1a4; yMeHue (OpMyJIMpOBATh OINpE/eIeHus,
aKCHOMBI

U TEOpEMbl, MPUMEHATh MX, HPOBOJUTH JOKa3aTeIbHbIE
paccyX/IeHUs B X0JI€ pELICHUs 3a/1a4;

[1P64. VYwmenue omepupoBaTh MOHATUAMHU: (QYHKIIHS,
HeTpepbIBHAas (QYHKIUS, TPOM3BOJIHAS, IIEpBOOOpa3Hasi,
OIpe/IeIeHHBI MHTErpall; yMEHUE HAXOAUTh MPOU3BOIHBIE
DIIEMEHTAPHBIX  (DYHKIUH,  WCHONB3yS  CIIPaBOYHEIC
MaTepHalibl; UCCIIEA0BATh B MPOCTEHIINX CIydasxX GYHKIUU
Ha MOHOTOHHOCTb, HaXOAUTb HauOOoJIbIINE
U HauMeHbIIWE 3HauyeHHs (YHKIMHA; CTPOUTH TpaduKH
MHOT'OYJICHOB c HCII0JIb30BAHUEM anmapara
MaTeMaTHYeCKOro aHaiu3a; MPUMEHATh MPOU3BOJIHYIO MPH
peleHnH 3aja4
Ha JIBUKEHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3ajaud
Ha HanOOJNbIIME ¥ HAMMEHBIIINE 3HAYCHHS, Ha HaXO0XICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITPGS5. YMeHue omepupoBaTh TMOHATHUSIMH: palliOHATBHAS
¢byHKLuMs, Moka3aTenbHas (YHKLUS, CTeTeHHas (QYyHKIMS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHkunu, obpartHble (QYHKIHMU; YMEHHE CTPOUTH Tpaduku
U3YYEHHbIX (YHKIMH, HCIOJIb30BaTh TrpapuKd  IpH
M3Yy4EHHUH MTPOLECCOB M 3aBUCUMOCTEH, PH PEIICHUH 3a/1a4
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- JlaBaTb OLCHKY HOBBIM CUTyallusdM, BHOCHUTH

KOPPCKTHUBBI B JACATCIBHOCTD,
COOTBETCTBHUEC PE3YJITATOB LICIIAM

OLCHHUBATH

U3 Jpyrux Yy4eOHbIX IpPEIMETOB M 33Jad M3 pealbHOM
KU3HHU; BBIpAXKAThb (QOPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

ITP66. YMeHnue peniatbh TEKCTOBBIE 3a/1a4K PA3HbBIX TUIIOB (B
TOM 4YMCJI€ Ha MPOLEHTHI, J1OJU M YacTH, Ha JIBUKECHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d H3
o0nacTd  ynopaBieHHA  JMYHBIMH M CEMEHHBIMU
(¢uHaHCaAMM);  COCTaBIATb  BBIPAXKECHUS,  YPABHEHMS,
HEpaBEHCTBA W HUX CHUCTEMbl [0 YCJIOBUIO 3ajauyH,
UCCIIEI0BaTh  TOJYYEHHOE  pelIeHHe W OLCHUBATb
IPaBJONOI00HOCTh PE3YJIbTATOB;

[1P68. YMmenue onepupoBaTh MOHATUSAMHE: CIIYYaHBIN OIBIT
U CiIy4ailHOe COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHUEM
rpaMuecKuX METOJI0B; MPUMEHATh (HPOPMYJIbI CIOXKEHUSA U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl U
dbopMynbl MpU pEHIEeHUH 337a4; OLEHMBATh BEPOSTHOCTH
peasbHbIX COOBITHI; 3HaKOMCTBO
CO CIy4yallHBIMM  BEIMYMHAMHU; YMEHHME IPUBOJUTH
IpUMEphl  MPOSIBJICHHUS 3aKOHAa OOJBIIMX 4YHCEl B
HPUPOIHBIX

1 OOIIIECTBEHHBIX SBJICHUSX;

ITP69. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMasdi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPaHHBII yrou,
CKPELIUBAIOIINECS psIMBIE, NapauIeIbHOCTD u
NEePIEeHIUKYIIPHOCTD MIPSIMBIX

U TUIOCKOCTEH, YroJl MeX Ay IPSMbIMH, YTOJ MEKIY MPSIMON
U IJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSIMHU, PACCTOSHUE OT
TOYKH

JI0 TUIOCKOCTH, PAcCTOSTHUE MEXAY NMPSMBIMH, PACCTOSIHHE
MEXy IJIOCKOCTSIMHU; YMEHHUE HUCIIOJIb30BATh IIPU PELICHUH
3aja4  M3ydyeHHble (AKTBl U TEOpEeMbl IUIAHUMETPHH;
YMEHHE OLEHHBATh pa3Mepbl OOBEKTOB OKPYKAIOUIETO
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MHUpa;

I1P610. Ymenue onepupoBaTh MOHATUAMU: MHOTOTPaHHUK,
CEYCHUE MHOTOTpaHHWKA, KyO, Mapajuiejenurie]l, npusma,
nupamuna, Urypa M TMOBEPXHOCTH BpAICHHS, TUIHHI,
KOHyC, 1mmap, cdepa, cedeHus GUTYpPhl BpAIICHUS,
IUIOCKOCTh, Kacaromiasicsi cdepbl, IWIMHAPA, KOHYCa,
IJIOMIA b TIOBEPXHOCTH MHPAMHJIBI, TPU3MBI, KOHYCA,
MWIMH]IPA, TUIOMAas chepbl, 00beM Kyda, MPSMOYTOJILHOTO
napajuiejenunesaa, NUPaMUIbl, TPU3MbI, IHJIMHIpA,
KOHyCa, Iapa, yMeHHWe H300pakaTb MHOTOTPAHHUKH
U TOBEPXHOCTU BpAIICHMs, HMX CEUYEHHUS OT PYKH, C
MOMOIIBIO YEPTEKHBIX HWHCTPYMEHTOB M JJIEKTPOHHBIX
CPEJICTB; YMEHHE  pacro3HaBaTh  CHMMETPHUIO B
MPOCTPAHCTBE,  YMEHHUE  pAclo3HaBaTh  IPaBUIIbHBIC
MHOTOT'PaHHUKH;

[IP611 VYmenue omnepupoBaTh TMOHATHUSAMU: JBUKECHHE
B TIPOCTPAHCTBE, MOAOOHBIE (UTYpbl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOILICHHWE IUIOMIAJACH ITOBEPXHOCTEH U
00HeMOB MOAOOHBIX (GUTYp MIPH PEIICHUHU 33]1aY;

[1P612. YMeHuEe BBIUUCISATH I€OMETPUUECKHE BEIHUUHBI
(nmuHA, Yroj, IUIomaab, 00beM, IJIOMAAb MOBEPXHOCTH),
WCIIONB3YS U3YYCHHBIE (POPMYIIBI U METOJIBI;

[TPG13. YMeHue onepupoBaTh MOHATHSAMU: MPSIMOYTOIbHAS
CUCTeMa KOOpJIMHAT, KOOPJAWHATHI TOYKH, BEKTOD,
KOOPJIMHATBl BEKTOpPAa, CKAJIAPHOE MPOU3BEIEHUE, YIroJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHMCJIO; HAXOAWTh C MOMOILIBIO M3YyUYEHHBIX
GbopMynT KOOpAWHATHI CEPEIUHBI OTpe3Ka, pacCTOsSHUE
MEXy IBYMSI TOUKAMU;

[1P614. YMmenue BoIOUpaTh MOAXOASAIINN H3YICHHBIA METO/
JUISL pelleHus 3aJadd, pacrno3HaBaTh MaTeMaTHYeCKHe
(baKTbI

¥ MaTEeMaTHYECKHE MOJIETT B IPUPOJIHBIX U OOIIECTBEHHBIX
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ABJICHUSAX, B HCKYCCTBE, yMEHHE IPHUBOIUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM UM MHUPOBOU
MaTEeMaTHYECKON HAYKU

[pOLIECCYaIbHOTO IpaBa.

[1K 1.1. OcCyleCTBIISTH
[peann3aluio HOPM
MaTepuaIbHOTO 51

- BJIQJICHUE CYIIHOCTBIO M COJEPKAHUEM OCHOBHBIX]
[MOHATUI, KATETOPUN, UHCTUTYTOB OTpAcJIey IpaBa

- BJIaJICHUE UCTOYHUKAMH IIPAB
BJIAJICHUE BHUJIAMH
[IPOLIECCYaIbHBIX HOPM

- BJIAQJCHUC BUAaAMU IOpH[[H‘IGCKOﬁ OTBCTCTBCHHOCTHU

MaTCpHaJIbHBIX H

- BJIaJICHUE MPaBUWJIAMU COCTABJICHUS IOPUAMYECKUX]
ITOKYMEHTOB
- BIaJcHHE TMpaBwiIaMu OGOPMIICHHUS CIY>KEOHBIX]
ITOKYMEHTOB

- BIIQJICHUE CYUIHOCTBIO M COJEP)KAaHHEM IPABOBOIO
CTaTyca y4aCTHUKOB IMPAaBOOTHOLIECHHI

- BIIQJICHUE CYIIHOCTHIO CIIY>KEOHOM TUCIUTLINHBI

- BiageHue (opmMaMu 3alUTHl TpPaB TPaXKJaH U
FOPUINYECKUX JIULL

BJIaACHUC BHUAaMWU W TIPaBOBBIM COACPIKAHHUEM
QIMUHUCTPATUBHBIX ITPOU3BOJACTB U MIPOLEAYP
BJIAACHUC BUAAMU W TMOPAJAKaAaMH YIOJOBHOI'O H
QIMUHUCTPATUBHOI'O CYIOIPOU3BOACTBA

BJIaACHUC OCHOBHBIMH CTAaAUAMU YI'OJIOBHOI'O M|
QIMUHUCTPATUBHOTO IIpOIECCa
BJIaJICHUE MOPSAIKOM
ONIPOTECTOBAHMS,  MCIIOJIHEHUS

00>KaJI0BaHus,

U IEepecMOoTpa

- YMCHHE IOPHINYECKH KBATH(PHUIUPOBATH (aKThl, COOBITHS U
00CTOATEILCTBA

- YMEHHE NPUHUMATh PEIICHUS W COBEPIIATh IOPHINYECKHE
HeﬁCTBHﬂ B TOYHOM COOTBCTCTBHUHU C 3aKOHOM.

- yMEHHE KOHCYJIbTHPOBATH TPAXK/IaH IO MPABOBBIM BOIIPOCAM

- YMCHHE aHANU3UPOBaTh MOpUAMYECKHE (AKTBI U
BO3HMKAIOILKE B CBSA3U C HUMHU IIPABOOTHOLLICHUS
-  YMEHHME  pasrpaHM4YuBaTh  IIPAaBOBbIE  HOPMBI W

[IPaBOOTHOLICHUSA B 3aBUCUMOCTH OT OTpAacie IIpaBa

YMEHUE OIEPUPOBATH IOPUINYECKUMH IOHATUSAMU W
KATErOpUAMU

- YMEHHE TOJIKOBATh IIPAaBOBBIE HOPMBI

- YMEHHE HUCIIOJIb30BaTh MIPABOIPUMEHHUTEIBHYIO U CYJIEOHYIO
[IPAKTUKY

- yMEHHE [PHUMEHSATh COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJOTMM  JUIsl TOMCKa UM 00pabOTKM  NpaBOBOM
uHpopMannuu, OQOpMIIEHUS  CIYXKEOHBIX  JOKYMEHTOB,

COCTAaBJICHHUA IOPUIUYCCKHUX JOKYMCHTOB

[MOCTAHOBJICHUH W PENIEHUI Cya
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2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA30OBATEJIBHOI'O

ITPEIMETA

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Buj yueOHoi1 padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl THCHUTINHBI 232
B T.4.

OcHoBHOe cojiep:KaHue 194
KOMOWHUPOBAHHBIC 3aHATHUS 180
KOHTPOJIbHBIC pabOTHI 14
IIpodeccnonanbHO-OPHUEHTHPOBAHHOE CO/lep:KaHMe (CoIep:KaHne 34
NMPHUKJIATHOT0 MOIYJIA)

NuauBuayaJbHblIil POEKT (da/iem) HET
IIpomexxyTounas aTrecTanus (IK3aMeH) 4
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2.2. TemaTH4YeCKHUil IUVIAH U COJEPKAHNE JUCHUILTHHBI

Conep:xkanue yuyeOHOro Marepuasa (0OCHOBHOE M MPO(ecCHOHATILHO

HaumeHnoBanue pasaesio . O6bem | Popmupyembie
" Tem OPHEHTHPOBAHHOE), J1A00PATOPHbIE H NPAKTHYECKHE 3aHATHS, TPUKJIATHOI 4acoB | KOMIETEHIHH
MOYJIb (IIPH HAJTUYHUH)
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 18
Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia 2
Henps u 3amaun maremaTuky | Llenp u 3amaun MaTeMaTUKH IPU OCBOSHHUH CIICIIUAILHOCTH. ba3oBble 3HAHUS U YMCHUS
pu OCBOCHHUH | 10 MaTeMATHUKE B MPOPECCHOHANIBHON U B MOBCEIHEBHOW AEATEIbHOCTU. MHOXKECTBO,
CIIECLIUAIbHOCTH. orepaiuu Haja MHOecTBaMu. [luarpammsl Ditnnepa—Benna. Vcnonb30Banue TeopeTuko-
MHosxecTBa U JIOTHKA MHO>KECTBEHHOI'O ~ammapara Jjsi OINMCAHMUsS pEaJbHbIX IPOLECCOB U SBJICHUH B
npoeCCHOHATTLHON JESTeIbHOCTH, IPH PpEIICHWH 3a7ad W3 JPYTUX JAUCHUIUIMH.
Onpenenenue, TeOpeMa, CIEICTBUE, T0OKA3ATEIbCTBO
Tema 1.2. Copep:xanue yueOHOro MaTepuana 2
Yycaa ¥ BLIYUCIICHUS Harypanenble u nenble yucna. [Ipu3Haku AEIMMOCTM LENbIX 4ucel. PannoHaIbHBIE
yucaa. OObIKHOBEHHBIE U AECATUYHBIE JPOOH, MPOLEHTHI, OECKOHEYHbIE IEPHOANYECKHE OK 01,
apoOu. ApudmeTrndyeckue OIepalnud C PalMOHATBHBIMH YHCIAMH, TPEOOpa3OBaHHS OK 02,
YHCJIOBBIX BBIPDAKEHUU. JleHCTBUTENBbHBIE uuCla. PanyoHanbHblE M UppalMOHAIbHBIE OK 03,
yicina. Apudmernyeckue onepanuu C JAeUCTBUTENbHBIMU dMciaamMu. [lpubnnxénHbie OK 04,
BBIUHCJICHMS], TIPAaBUJIA OKPYIJICHUS], IPUKHJIKA U OLICHKA PE3yJIbTaTa BBIYUCICHUN OK 05,
Tema 1.3 Coneprkanne yueOHOro Marepuasia 4 OK 06
ToxnecTBa u | ToxknecTBa M TOXKIECTBEHHBIE INPEOOpa3OBaHMsA. YpPaBHEHUE, KOPEHb YPABHEHHMS. OK 07
TOKICCTBCHHBIC HepaBeHncTBo, pemienue HepaBeHCTBA. MeTo | MHTEpBajoB. Pemienue 1nenbix u ApoOHO- IK 1.1
MpeoOpasoBaHHI. palMoOHaJIbHBIX YPaBHEHHUH M HepaBeHCTB. [IprMeHeHne ypaBHEHMII M HEPABEHCTB K
YpapHeHns pEILIeHNI0 MaTeMaTHYeCKHUX 3aJad U 3ajjad U3 pa3jIMuHbIX 00JlacTe HayKu U peanbHON
1 Hepagetcrsa #13HU. CUCTEMbI U COBOKYIHOCTH PallMOHANIBHBIX YpaBHEHUM U HepaBeHCTB. CHCTEMBbI
JIMHEWHBIX ypaBHEHMI. PenieHne NpuKIagHbIX 3a7ad C MOMOIIBIO CHCTEMBI JTMHEHHBIX
ypaBHEHUU
Tema 1.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepPKAHHE (COoAep/KaHHe INPHKJIATHOIO 4
[TpouieHTHBIE  BBIYUCICHUS | MOXYJIsI)
B npodeccuoHanbHbIX | [IpuMeHeHne aApoOeil U MPOILECHTOB s PELICHHs NPUKIATHBIX 3a1ad M3 PasHuHbIX
3a7a4ax oTpacieil 3HaHUH U peaJbHON JKHU3HMU. [IpUOMIKEHHBIE BBHIYMCICHUS, TpaBUiIa

OKpYIJICHHA, TMPUKUIAKA U OHLCHKA PE3yJIbTaTa BBIYMCICHUH. PasHble CIIOCOOBI
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BBIUMCIICHUS] TPOLEHTOB. [IpolieHTHbIE BBIYUCIEHHS B NPO(ECCHOHAIBHBIX 3aJadax.
[IpumeHneHne ypaBHEHUI U HEPABEHCTB K PEUICHUIO0 MAaTEMaTUYECKUX 3ajad U 3a/1ad U3
pa3IMyYHbIX 00JaCTei HAyKH U pealIbHOM JKU3HU

Tema 1.5. Copepxanne yaeOHOro MaTepuana 2
[TocnenoBaTenbHOCTH [TocnengoBarenbHOCTH, CIMOCOOBI  3afaHusl  MociefoBareabHOCcTed. MOHOTOHHBIE
U IIPOTPECCUU MOCJIeIOBATENbHOCTH. ApuMeTrnueckass U reoMeTpuueckas nporpeccu. beckonedno
yObIBatomasi reomerpudeckass mnporpeccus. Cymma OeckOHEUHO  YyObIBaroIein
reoMeTpuueckoil mnporpeccur. @Popmysa CIOXHBIX HpolEeHTOB. lcnonp3oBaHue
MIPOrPECCUU JJIsl PeLICHUs peabHbIX 33/1a4 NPUKIAJHOTO XapaKTepa
Tema 1.6. Copepxxanne yaeOHOTo MaTepuana 4
@®ynkumyu u rpapuxu Oyukuusi, crnocoObl 3amanus Qynkuuud. ['paduk ¢ynkuuu. B3aumHO o00paTHBIE
¢byakuu. O0nacTh ompeAeNieHUus ¥ MHOKECTBO 3HaueHuWU (yHKImu. Hymu ¢GyHKIuu.
[TpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIC M HEUETHBIE (PYHKINU
KounrpoJabsnas padora no pasaeny 1. BxoaHoit KoHTposb
Pasnen 2. Crenenn n kopHu. CTeneHHasi, NOKa3aTeJbHas U Jorapupmudeckas GyHKuuu 42
Tema 2.1. Copep:xanue yueOHOro MaTepuana 4
ApudmMeTHIecKuii KOpeHb ApudmeTndecknii KOPeHb HATypaJbHOH cTereHu. JleHcTBUsS ¢ apuMETHICCKUMHU
N—oil cTeneHu. KOPHSIMH N—OU CTETICHH.
Tema 2.2 Coneprxkanue y4eOHOro Marepuasia 4
Crenenu. CtannapTHas Crenens ¢ uenbiM nokazarenem. CtannaptHas (Gopma 3arucu JAeWCTBUTENBHOTO YKCA.
¢dopma 3anucu Hcnonb3oBanne noaxozsmend (opMbl 3aUCH JIEHCTBUTENIBHBIX YHCEN JJS PELIeHUS
JEMCTBUTEILHOIO YUCIa MPAKTUYECKUX 3a/Ja4y W TMpeacTaBlieHus HaHHbIX. CTeneHb ¢  palroHATbHBIM OK 01,
nokazatesneMm. CBoiicTBa crenenu. [IpeoOpazoBanue BoIpaXXeHUH, COACPIKALIUX CTETICHU OK 02,
C pallMOHAJIbHBIM I10KA3aTeJIEM OK 03,
Tewma 2.3. Coneprkanne y4eOHOro MaTtepuana 2 OK 05,
CrenenHast GyHKIHUS CrenenHas QyHKIHS C HATypaJbHBIM U IIeNbIM TMoKazareneMm. EE€ cBoiicTBa u rpaduk. OK 06,
CaoiicTBa ¥ rpauK KOpHs N-Oi CTENEeHU OK 07
Tema 2.4. Uppanuonansubie | Conep:kanue yueOHOro mMarepuasia 4 IIK 1.1.
YpaBHEHUS U HEPABEHCTBA | PemieHue uppannoHaIbHbIX YPAaBHEHUN U HEPABEHCTB
Tema 2.5. Tlokazarenbnbie | Comeprxanre yaeOHOTO MaTepuania 6
ypaBHeHUs 1 HepaBeHCTBa | [lokaszarenbHble ypaBHEHUS] U HEPABEHCTBA
Tema 2.6. Coneprxanne y4eOHOT0 MaTepuasa 6
Jlorapu¢m uncna. Coiictsa | Jlorapupm uucna. JlecaTuuHble W HaTypajibHble Jjorapudmel. I[IpeodpasoBanue
norapudmoB BBIPKCHHI, COZEPIKAITUX JIOTAPUPMBI
Tema 2.7. IlokazarenpHas | Comep:kaHue yueOHOTo MaTepuana 8
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u norapupmMudeckas

[TokazatenpHass w jorapudmuyeckas GYHKIHH, WX CBOHCTBA U TpaUKH.

byHKkuuy, ypaBHeHus, | Jlorapudmuyeckre ypaBHEHHs 1 HEpaBEHCTBA
HEPABEHCTBA
Tema 2.8. IIpodeccnonanbHO OpHEHTHPOBAHHOE CoOjAep:KaHUe (coAeprKaHHe INPUKJIATIHOIO 4
Jlorapudms! B mpupoe MO/1YJIfA)
U TEXHUKE [Tpumenenue norapudma. Mcropust pasButus Mmarematuku. Jlorapupmudeckas cnupaib
B npupone. Ee maremaruueckue cpoiictBa. Vcnonb3oBanue rpagukoB QyHKUUN 1S
HCCIIEIOBaHMs MPOLIECCOB U 3aBUCHMOCTEH, KOTOPBIE BOZHUKAIOT IIPU PELICHUU 33/1a4 U3
pa3IMYHbIX 00JaCTei HAyKH U pealIbHOM JKU3HU
Tema 2.9. Copep:xanne yaeOHOro MaTepuana 4
[IpumeHeHue ypaBHEHUH, Hcnonb3oBanue rpagukoB (GyHKUUN [UIsl PEelICHUS YpPaBHEHUU M JIMHEHHBIX CHCTEM.
CUCTEM U HEPABEHCTB [Ipumenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHHUIO MaTeMaTUYECKUX 3a/1ay U
K PEILIeHUIO 3a/1a4 3a/1a4 U3 pa3IUYHbIX 00JaCTe HAYKU U pealbHON )KU3HU
KounrpoJabHnas padora no pazueny 2
Pa3nes 3 Ilpsimble M JIOCKOCTH B pocTpancTBe. KoopimHAaThI M BeKTOPBI B IPOCTPAHCTBE 28
Tema 3.1. Copep:xanue yueOHOro MaTepuana 4
Ilosropenune nnanuMerpuu. | OcHoBHBIE (UTYpBI, (aKTel W TeopeMbl IUIaHUMETpUH. OCHOBHBIC TOHSTHUS
OcHoBHbIE IOHATHA | cTepeoMeTpur.  Touka, TmpsMmas, IUIOCKOCTh, mpocTpaHcTBo. [lonsitue 00
CTEpEOMETPUN aKCHOMAaTUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3
HUX
Tewma 3.2. Coneprkanne y4eOHOro MaTepuana 4
[Tpstmble U IIIOCKOCTH B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, TapaIEIbHbIE U
B IIPOCTPAHCTBE. | CKpelMBaromuecs npsmMele. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEH B MPOCTPaHCTBE: OK 01,
[TapannensHOCTs  NPSAMBIX, | MapajulelbHble  OpsMble B MPOCTPAHCTBE, MAPAUIETBHOCTh  TPEX  MPSMBIX, OK 02,
OpsAMOM ¥ IUIOCKOCTH, | MapajuIeIbHOCTh MPSIMOM M TUIOCKOCTH. YTIIBI C COHANpPAaBICHHBIMH CTOPOHAMH, YTOJ OK 03,
IJIOCKOCTEN MEXIYy MpsAMBIMM B NpOCTpaHCTBe. [lapannenbHOCTh INIOCKOCTEH: MapaljiesIbHbIE OK 05,
IIJIOCKOCTH, CBOMCTBA NapaJUIENIbHBIX IUIOCKOCTEW. IIpocreiimme NpoCTpaHCTBEHHBIE OK 07
(Gurypsl Ha MJIOCKOCTH: TETPa’Ip, KyO, Mapajuiesenumnes, HIOCTPOCHUE CeUYeHHH HK 1.1.
Tema 3.3. Coneprxanne y4eOHOT0 MaTepuasa 4
[lepneHIuKyISIpHOCTD [lepneHIUKYNApHOCTh MPSAMOM M IUIOCKOCTU: MEPHEHIUKYISAPHBIE MpSMbIE B
TIPSIMBIX MIPOCTPAHCTBE, MpSAMbIE MapaiielbHble U MEPHEHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK
Y TUIOCKOCTEN NEPIEHIUKYJIAPHOCTH NPSAMON U IJIOCKOCTH, TEOpEMAa O MPSAMOW NEPINEHIUKYJIIPHON
IJI0CKOCTH
Tewma 3.4. Coneprxanne y4eOHOT0 MaTepuasa 4

VYrasl MeXIYy NpSIMBIMU

VYriuel B MMPOCTPAHCTBE: YIoJl MCKAY HpHMOfI N IIJIOCKOCTBIO, ,Z[ByTpaHHBIﬁ yrou,
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" IJIOCKOCTSIMH

JIMHEMHBIN yroja JByrpaHHoro yria. [lepneHAMKYsip U HAKJIOHHBIEC: PACCTOSIHUE OT
TOYKH J0 TUIOCKOCTH, PACCTOSIHHUE OT MPSMOM JO TUIOCKOCTH, MPOEKIHs (GUTYphI Ha
IJIOCKOCTh. [leprneHauKyaspHOCTh IUIOCKOCTEH: MPU3HAK MEePHEHAUKYISIPHOCTH ABYX
rockocreil. Teopema 0 TpEX NMepIEeHIUKYIIsIpax

Tewma 3.5. Coneprxkanue y4eOHOro MaTepurasia 4
KoopaunaTs! 1 BEKTOpBI Bexktop Ha miockocty M B mpocTpaHcTBe. CIIOKEHME U BBIYMTAHHE BEKTOPOB.
B IIPOCTPAHCTBE YMHOXKEHHEe BeKTopa Ha uucio. PasnoxeHue BekTOopa MO TPEM HEKOMIUIAHAPHBIM

BekTopam. llpaBuno mapamienenunena. Pemenue 3agad, CBSI3aHHBIX C IPUMEHEHUEM

IIpaBWJI JEHCTBUM ¢ BekTOopamu. IIpsMoyroibHas cucteMa KOOPAMHAT B IIPOCTPAHCTBE.

Koopaunats! Bexkropa. IIpocreiimme 3axaun B KOOpAMHATAX. YTOJI MEXKIY BEKTOPaMU.

CkayisipHO€ TNIPOM3BEACHHUE BEKTOPOB. DBplunciieHMe yriioB MeXAy MpsSMBIMH MU

10cKocTsIMU. KoOp/IMHATHO-BEKTOPHBIN METOJ] IPU PELIEHUH T'€OMETPUUECKHX 3a]1a
Tewma 3.6. IIpodeccnonanbHO OPUEHTHPOBAHHOE COJepKaHNe (COMePKAHUE TPUKJIIATHOTO 4
[IpsimMble U TUIOCKOCTH MOYJIs1)
B IIPAKTUYECKUX 3aJa4ax PacrnionoxkeHue NpsMBIX M IJIOCKOCTEH B OKpY)KarolleM Mupe (Ipupoje, UCKYCCTBE,

apXUTEKType, TEXHUKE). Pelienne npakTuko-opueHTUPOBAHHBIX 3a7a4
Tema 3.7. Conepkanue yueOHOro MaTepuasa 4
Pemenue 3anau. [Ipsimeie Pemienue 3a1a4 Ha HaXOKJEHUE T€OMETPUUYECKUX BEJIMYMH C MCIIOJIb30BaHUEM ammapara
U ILUIOCKOCTH, KOOPJIUHATBI | BEKTOPHOM anreOphl
Y BEKTOP KounrpoJabHnas padora no paszzueny 3
Pa3nes 4. OcHoBbl TpuronomMerpun. Tpuronomerpuyeckue pyHkuuu 30
Tema 4.1. Copep:xanne yueOHOTo MaTepuana 6
OCHOBBI TPUTOHOMETPUHU CuHyC, KOCUHYC U TaHT'€HC YHUCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC

YK CIIOBOTO apryMeHTa. Tpuronomerpuueckas OKPY>KHOCTB, OIpezie/IeHne

TPUTOHOMETPUYECKHUX (YHKIIMI YUCIOBOTO apryMeHTa
Tema  4.2. OcnoBuble | CozpeprkaHue yueOHOTro MaTepuaa 6
TPUTOHOMETPHUECKHE [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUNH. OCHOBHBIE TPUTOHOMETPUUYECKUE
TOXK/JIECTBA (bopMyIbI OK 01,
Tema 4.3. Conepxanue yueOHOro MaTepuasa 6 OK 02,
TpuroHoMeTprIECKrEe ®ynkuus. epuoauueckue Qpynkuun. Tpuronomerpudeckue QpyHKIMHU, UX CBOMCTBA U OK 03,
dyHKumMM, ux cBoicTBa W | rpaduku OK 04,
rpadukn OK 05,
Tema 4.4, Coneprkanne yueOHOro MaTepuana 6 OK 06,
Tpuronomerpuueckue Pemrenne  TpuroHomerpuueckux — ypaBHeHMil. [IpuMepel = TPHUTOHOMETPHYECKHX K 1.1.
YPaBHEHMs U HEPABEHCTBA | HEPABEHCTB
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Tema 4.5. IIpodeccnoHaibHO OPUEHTHPOBAHHOE COAep:KaHMe (CoAepKaHWe NPUKJIIATHOTO 2
UcnonbszoBanue MOLYJIs1)
TPUTOHOMETPUHU IIpoBeneHne MpakTUYECKUX pacyeToB Mo (opMysnaM TpuroHomerpuu. Mcnosb3oBaHue
B npodecCHOHANbHOM | rpaduKOB  (QYHKIUE Ul  HCCICAOBAHUSI IMPOIECCOB M 3aBHCHMOCTEH, KOTOpPBIC
chepe BO3HUKAIOT NP PELLICHUHM 33Ja4d U3 IPYTUX YYeOHBIX JUCLUIUIMH U pealbHOM JKU3HU
Tema 4.6. Copep:xanne yaeOHOro MaTepuana 4
Pemenune 3a1a4 | Tpuronomerpuyeckue QyHKINUU, TOXKIESCTBA U ypaBHEHUS
TPUTOHOMETPUHU KonTtpouabHnas pa6ora no pasaeny 4
Pa3zpnen S. MHOrOrpaHHHMKH M TeJla BpallleHUs 26
Tewma 5.1. Coneprxkanue y4eOHOro MaTepuasia 4
MHororpaHHuKu [lonsiTue MHOrorpaHHMKa, OCHOBHBIE JJIEMEHTbl MHOTOTPaHHMKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHororpaHHuka. llpu3ama: n-yrospHas
IIpU3Ma; IPaHU U OCHOBAHUS MPU3MBI; IPsSMas U HAKJIOHHAsI IPU3MblL; OOKOBast M MOJIHAsS
MOBEPXHOCTh MNpu3Mbl. [lapamienenunen, NpsMOYrojbHBIA MNapaiesienunel U ero
cBoiictBa. [Tupamuna: n-yrosnpHas nupamuzia, rpaHd U OCHOBAHUE MUPaMUbl; OOKOBas
U TOJIHAasl TIOBEPXHOCTh NMUPAMUJbl; NPAaBUIIbHAS U yCEYEHHAs NMUpaMuia. DJIEMEHTHI
IpU3Mbl U NUPaMUJIbl. BbluncieHne 31eMEeHTOB MHOIOIPaHHUKOB: pEOpa, auaroHaiu,
YIJIBI
Tema 5.2. Coneprxkanne y4eOHOro Marepuasia 6 OK 01
[TpaBuibHbIE [IpaBubHBIE MHOTOTPAHHUKU: TOHSATHE IPABWJILHOIO MHOT'OIPAaHHMKA; IpaBHJIbHAS OK 02’
MHOTOTpaHHHKH. Ipu3Ma U IpaBWIbHAs NMUPaMHAa; MpaBUIbHAs TPEYrojibHas NMUpaMHUAa U NMPaBUIbHBIN OK 0 5’
[Tnomane IIOBEPXHOCTH | TeTpad/p; KyO. [IpencTaBieHue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa’p, JOACKadAp U OK 0 6,
MHOTOTPaHHUKOB ukocayip u ap. Cedenus npusMmbl U nupamuabl. [lnomans G0koBOW MOBEPXHOCTH OK 07
MIOJTHOM TOBEPXHOCTH MPSIMOM TPHU3MBI, IUIOMIAJb OCHOBAHMUU, TeopemMa O OOKOBOM K 1.1
MOBEPXHOCTU NpsIMOM mpu3Mbl. [lnomans OOKOBOM IMOBEPXHOCTH W TOBEPXHOCTH o
NPaBUIBHOM NHMpaMH[bl, TeopeMa O IUIOMAAM OOKOBOM IMOBEPXHOCTH YCEYEHHOM
MTUPAMUJIBI
Tema 5.3. Conepxanue yueOHOro MaTepuasa 4

Tena BpameHnus

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroliMe UWIMHAPUYECKONH IOBEPXHOCTH, OCh
WIMHIPUYECKON TmoBepxHOCTH. LlunmmHap: ocHOBaHUST W OOKOBask TOBEPXHOCTH,
oOpasyromas ¥ OCb, IUIONMAAhr OOKOBOM | TIONHOW TOBepXHOCTH. KoHmueckas
MOBEPXHOCTh, O0pa3yroIlie KOHHYECKON MOBEPXHOCTH, OCh W BEPIIMHA KOHHYECKOM
noBepxHOCcTH. KOHYC: OCHOBaHWE M BepITuHA, 00pa3yrolas U 0Ch, TUIOIIA (b OOKOBOM U
MOJIHOM TOBEPXHOCTU. YCEUEHHBIM KOHYyC: OoOpa3ymollhe W BBICOTA, OCHOBAaHUA U
OokoBas moBepxHOcTh. Cepa u map: MeHTp, paauyc, THaMeTp, TUIOIIAL ITOBEPXHOCTH
cheppl. B3zaumHoe pacmonoxeHne chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K
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chepe, mmomans cdepnl. M300pakeHne Tenm BpalieHHs Ha IUIOCKOCTH. Pa3BépTka
LIUJIAHAPA U KOHYCa

Tewma 5.4. Coneprxkanue y4eOHOro MaTepuasia 6
O6vembr  u  momanu | [loustue 06 00béMe Tena B npoctpancTBe. OCHOBHBIE CBOMCTBAa 00BEMOB Tel. Teopema
HIOBEPXHOCTEH Tel 00 00bEMeE NPSAMOYTOJIbHOTO Napajiesienunea U CIeCTBUS U3 He€. 00beM MUpaMubl 1
npu3Mbl. O0BEM MIIIMHAPA, KoHyca. O0BEM mapa u miomanb cepsl. [logoOHBIE Tena B
npoctpaHcTBe. COOTHOLIEHUS MEXTy IJIOLIAAIMHU IIOBEPXHOCTEH, 00bEMaMu 10100HBIX
ten. CeueHuss LWIMHIpa (MApajuIeIbHO M MEPHEHAMKYISIPHO OCH), CEUYEHHs KOHYyca
(mapajuieIbHOE OCHOBAaHMIO M IMPOXOJMINEe uepe3 BEpLIMHY), CEeueHHs Liapa.
MHororpaHHuK, ONMCaHHBIA OKOJIO cdepbl; cdepa, BIUCaHHAS B MHOTOTPAHHUK WJIH B
TEJIO BpAIllEHUs
Tema 5.5. IIpodeccnoHaIbHO OPUHEHTHPOBAHHOE COAEpP:KaHMEe (COoAep:KaHHe IPHUKJIAJIHOIO 4
JIBI>KeHME B IPOCTPAHCTBE. | MOYJIsI)
Ceuenuss u komOuHanuu | CUMMETpPHUSI B IIPOCTPAHCTBE: CHMMETPHSI OTHOCHTEILHO TOYKH, MPSMOM, IIOCKOCTH.
NPOCTPAHCTBEHHBIX GUIYp | DIeMeHThl ~ CHMMETPUH B NHpaMHIaX,  [apajulelienuieax,  IPaBHIbHBIX
B npo(ecCHOHANBHBIX | MHOTOrpaHHHKaX. CHMMETpHUs B MPUPOIC, apXHUTEKType, TEXHUKE, B OBITY, B
3agadax npodeccun. Mcrnonb3oBaHWE JBUKEHUH B MPOCTPAHCTBE MpPHU pELICHUM 3ajad.
[Toctpoenue ceyeHnii MHOTOTpaHHUKOB U Tell BpaweHus. Meroa cienoB. KomOunanus
TeJ BpallleHUsI ¥ MHOTOIpaHHUKOB. lcnoib3oBaHHe KOMOMHAIMKA MHOIOIpDaHHMKOB U
TEJ BPAIIeHHsI B TPAKTUKO-OPHEHTUPOBAHHBIX 3aa4ax
Tema 5.6. Coneprxanue yueOHOro MaTepuasa 2
Pemenne 3aJ1a4. | Beluncnenue BeIUUYUH (JUIMHA, YroJl, 00beM, IUIOIIA/lb MOBEPXHOCTH) F€OMETPHUECKUX
MHuororpanHMkd M Tena | puryp, HUCHOIB3yd HW3y4eHHble QopMynbl ©  MeToAbl. I[locTpoeHue cedeHui
BpALICHUS MHOT'OI'PaHHUKOB METOJIOM CJIE/IOB, BBIIIOJHEHHE (BBIHOCHBIX) IUIOCKUX YepTeXed Hu3
PUCYHKOB ITPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
KonTtpoJsbHasi pabora no paszaeny 5
Pasnen 6. [IpousBoaHas u nepBoodpazHast QyHKIUH 52
Tema 6.1. Conepkanue yueOHOro MaTepuasa 4
[Tonsitue npousBoaHOMU. | [Ipupamenne aprymenta. [Ipupamenue ¢yHKIuu. 3agadu, MTPUBOASAIINE K TOHSTHIO
@opMmysisl M IpaBUia | MPOU3BOAHON. OmpeneneHre MPOU3BOAHOW. AJITOPUTM OTBICKAHUS MPOU3BOJIHOM.
nuddepeHIpoBaHms dopmynsl guddepennmupoanus. [IpaBuna guddepennupoBanus
Tema 6.2. Conepxanue yueOHOro MaTepuasa 6
[Tonsatnue  HempeprsiBHOCTH | HempepbiBHBIC GyHKIIMK. MeTO HHTEPBAJIOB ISl PEIICHUST HEPABESHCTB
byHKINH. Merton
WHTEPBAIOB
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Tewma 6.3. Coneprxanne y4eOHOT0 MaTepuasia 8
I'eomerpuuecknii u | IlpousBogHast ¢ynkuuu. ['eomerpudeckuidi M (PU3MUECKUIl CMBICI TMPOU3BOAHOM.
buznueckuit cMbich | [TpousBoaubie ameMeHTapHbIX GYHKIUH. DOpMYIIbl HAXOXKICHHS IPOU3BOTHON CyMMBI,
IPOU3BOJHON MPOU3BEACHUS M YACTHOTO (DYHKIIMH
Tema 6.4. MonotonHocts | Comeprkanue yueOHOTO MaTepraia 6
GyHKITHIH. Touku | [IppumeHeHne TNPOU3BOAHOM K HCCIENOBAHWIO (YHKIMA Ha MOHOTOHHOCTH U
JKCTpeMyMa HKCTPEMYMBI
Tema 6.5. Copep:xanne yaeOHOro MaTepuana 6
HaunGounbmee u | Haxoxaenne HauOONBIIET0 W HAWMEHBIIETO 3HAYeHUS (YHKIMH Ha OTpe3Ke.
HaMMEHBbIIIEe 3Ha4yeHus | [I[pumeHeHne MpOW3BOIHOM JUIsl HAXOXKJIEHHUS HAWIyYLIEro pPEUIeHUs B IPUKIIATHBIX OK 01,
byHKIIIN 3aJ1a4yax, AJs ONpeeNeHUs] CKOPOCTH Mpolecca, 3a1aHHoro GopMynoi uimm rpadukom OK 02,
Tema 6.6. Haxoxnaenue | [IpodgeccuoHaIbHO OPHEHTHPOBAHHOE cojJep:KaHue (coaep:kaHHe TPHKJIATHOIO 6 OK 03,
ONTUMAJIBHOT'O PE3yJIbTaTa C | MOAYJIsA) OK 04,
MOMOIIBIO TPOU3BOIHON [Ipuknanuele 3aauyd, B TOM 4YHCIIE COIMAIBHO-DKOHOMUYECKOTO M (U3HUECKOTO OK 07
XapakTepa, UX pelIeHHe CPeICTBAaMU MaTEMaTHUECKOI0 aHaJIn3a HK L.
Tema 6.7. Copep:xanue yueOHOro MaTepuana 6
[lepBooOpa3nas ¢pyHKIHN IlepBooOpasnas. Tabmuma nepBooOpasHBIX
Tema 6.8. Copep:xanue yueOHOro MaTepuana 6
IInomans KpuBOJMHENHOM | IHTErpan, ero reoMeTpuuecKkuii u (u3WdYeckuid CMBICI. Bwrumcienune wHTErpama mo
Tparenuu. @®opmyna | dopmyne Herorona-Jleitbnuia
Herotona — JleiiOnuna
Tema 6.9. Copepxanue yueOHOTo MaTepuana 4
IIpumenenne npou3BoaHON | Pemenne 3agad Ha TpPUMEHEHHE NPOM3BOAHOW W MHTETpaja Uil BBIYMCICHUS
U 11epBo0Opa3Hoil QyHKIUN | (HU3HUECKUX BETMUYMH M TUIONIA ICH
KonTtpoJsabsHas padora 1o pasaeiy 6
Pa3nen 7. Teopusi BepoOSITHOCTEH M CTATUCTHKA 32
Tema 7.1. Conepxanue yueOHOro MaTepuasa 2
[IpencraBienue qaHHBIX [IpencraBienue TaHHBIX ¢ OMOIIbIO Tabaul U auarpamMM. CpeaHee apupMeTHUECKOE,
U onycarebHas CTaTUCTHKA | MeAMaHa, HauOoJblllee M HaWMEHbIee 3HAueHHs, pa3Mmax, AMUCIEPCHUsi, CTaHAApPTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Tema 7.2. Conepxanue yueOHOro MaTepuasa 6

Crny4qaifapie COOBITHS.
Onepanuu Haj COOBITUIMU

CrnyyaitHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YaiHbIE COOBITHUS. DJIeMEHTapHbIE COOBITHS
(ucxonsl). BeposTHOCTh citydaitHOro coOOBITHS. BIM30CTH 4YacTOTBI M BEPOSTHOCTH
coOpiTuii. Ciy4aiiHblE ONBITBI C PAaBHOBO3MOXKHBIMHM DJIEMEHTAPHBIMH COOBITHSIMHU.

BepOHTHOCTI/I COOBITHII B OIIBITaX C PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMU COOBITHSIMH.

30



Onepanuu Haja COOBITHSMU: MepecedeHne, 00beIMHEHUE, TPOTUBOIOIOKHbBIE COOBITHS.
Huarpammbl Oitiepa. @opmyia CIOXKEHUS BEPOSTHOCTEH. YCIIOBHAas BEPOSITHOCTD.
YMHoxkeHue BeposTHOCTeH. [lepeBo ciywaliHOro skcnepuMeHta. Dopmysia MOJHOM
BeposiTHOCTH. HezaBucumelie coObITHS

Tema 7.3. IIpodeccnoHabHO OPHEHTHPOBAHHOE COAEpP:KaHMEe (COoAep:KaHHe TNPUKJIAJTHOIO 8
BepositHocTh MOLYJIs1)
B npodeccroHanbHbIX | [lepBuynas o0pabOTKa CTATUCTHYECKUX AaHHBIX. ['paduyeckoe UX MpeaCcTaBICHHE.
3aa4ax Haxoxaenune cpeqHHX XapaKTepHCTUK, HaOmronaeMbIX JTaHHBIX. OIEHKa BEPOSATHOCTH
COOBITHS B MPOGECCHOHATBHON NEATENILHOCTH, pellieHrne MpodecCHoHaNbHBIX 3a/1ad Ha
BEPOSITHOCTh COOBITHSI, NPUMEHEHHE CTATHCTUYECKHX METOJOB JJs  PELICHHS
npodecCHoHaNBHBIX 3a7a4
Tema 7.4. Coneprxkanue y4eOHOro Marepuasia 4
OnemeHTsl KOMOMHAaTOpUKK | KoMOMHATOpHOE MpaBUIo yMHOXKeHHUs. [lepecTanoBKH 1 (hakTopranr. YUcao coueTaHui.
Tpeyronbuuk Ilackans. @opmyna 6uHoma HeroToHa
Tema 7.5. Copep:xanue yueOHOro MaTepuana 2
Cepun mocnenoBaTenbHbIX | BUHApHBIA  Cly4aiiHblii  ONmbIT  (MCHBITAaHKWE), yCleX | Heygada. Hes3aBUCHMBbIe OK 01, OK 02,
WCIIBITAaHUI ucnelTanus. Cepusi HE3aBUCUMBIX MCIIBITaHUM 10 iepBoro ycnexa. Cepus HE3aBUCUMBIX OK 03,
vcnblTanui beprynnm OK 04
Tema 7.6. Copepxanne yaeOHOro MaTrepuaa 6 OK 06
. CnyuaitHas BenuumHa. Pacnpenenenue BeposiTHocTed. JluarpamMma pacrpenencHus. IKLL
Cny4daiiHble BEJIMYMHBI U H . 6
pUMEPBI pacpeIelIeHU, B TOM YHCIIe, TeOMETPUYECKOE U OMHOMHUAIBHOE.
DacTpC/ICTICHHA. UucnoBble XapaKTepUCTUKU CIy4YalHBIX BEJIIMYMH: MaTEMaTUYECKOE OXKHUIaHUE,
Maremarideckoe . . | Aucriepcuss W cTaHAApTHOE OTKJIOHEHHE. [Ipumepbl NpUMEHEHUs MaTeMaTH4eCKOIro
OHIAHNE ClyHanHon OKUJAaHWs, B TOM 4YHCIE B 3aJadaXx H3 IIOBCEJIHEBHOM JKM3HM. Maremarnueckoe
BCTMHHUHEL OXXHMJlaHWE€ OWHApHOW CIy4yalHON BENWYMHBI. MaTreMaTH4ecKoe OXXKUJAHUE CYMMBI
CIIy4allHbIX BEJIMYMH. MaTemarndyeckoe OKUIAaHWE M JUCIEPCUS N€OMETPUYECKOro U
OMHOMUAJIBHOTO pacIpeieIeHHM
Tema 7.7. Conepkanue yueOHOro MaTepuasa 4
3akoH  OONBIMX  YHCEN. | 3aKOH OOJBIIUX YHCEN U €r0 POJib B HayKe, MpUpojie U obIiecTBe. BoIOOpOUHBIH METO
HenpepeiBable ciyvaiinble | uccienoBanuii. [IpuMepsl HEMpPEpHIBHBIX CIy4alHbIX BenW4yuH. [oHITHE O MIOTHOCTH
BEJIMYMHBI (pAaCHpeIENIeHus) | pacipenesicHus. 3alaud, NPUBOJIINE K HOPMaIbHOMY pachpejeneHuto. [loHsTue o
HopmansHoe HOPMaJIbHOM pacipeieIeHuu
pacrnpenenenie KounrpoJabHas pa6ora o remam pazzena 7
IIpome:xxyTounasi arrectanus (JK3aMeH) 4
Bcero: 232
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3. YCJIOBUSA PEAJIMZALIMU ITPOTI'PAMMBI
OBIHIEOBPA3OBATEJIBHOI'O IIPEIMETA

3.1. lng peaau3anvud NPOrpaMmbl JUCHHUIJIMHBI MPeIyCMOTPEHbI CJeaylouue
crnenuajibHble MOMeIeHHS:

Peanuzarus nmporpamMmbl JUCHUILTAHBI TPEOYET HATHUUS y4eOHOTO KaOuHEeTa
MaTEMaTUKH.

Texuuyeckue cpeacTBa 00yUeHHUS:

- KOMILUIEKT YE€PTEKHOIO0 000PYI0BAHUS U TPUCTIOCOOICHH JIJIS IIKOJIBHON JOCKU
(TpeyroyibHUK, TPAHCIIOPTUD, LUPKYJIb, TUHEHKA);

- MOJIEJIH JIJISl U3YYEHHS T€OMETPUUECKUX (PUTyp (YacTH 1IeJI0T0 Ha KpyTe,
TPUTOHOMETPUUECKHI KPYT, CTEpEOMETpUUECKU HAOOp, HAOOPHI FTEOMETPUUECKUX
MoJienel u Guryp ¢ pasBepTKOM).

3.2. UupopMmanuoHHOEe oOecnieYyeHHe peau3auu NporpaMmMbl

OcHOBHBIE€ HCTOYHHUKH:

1) Marematuka: yueObnoe nocobue / M. M. Uepnernos, H. b. Kapbaunnckas, E.
C. JleGenena, E. E. Xapuronosa; nox penakiueit M. M. UepHeroBa. — 3-¢ u3.
— MockBa: Pocculickuii rocy1apCTBEHHBII yHUBEpCUTET IpaBocyaus, 2022.

— 336 ¢c. — ISBN 978-5-93916-959-2. — TekcT: »yieKTpOHHBIN //
OnexTpoHHBIA  pecypc  mudpoBoit  obOpazoBartenbHou  cpeaslt  CIIO
PROFo6pazoBanue

2) MartpeeBa, T. A. Marematuka: ydeOHoe mocobue mms CIIO / T. A.
MarseeBa, H. I'. PsokkxoBa, JI. B. IlleBeneBa; mnox penakuueint . B.
AnexkcannpoBa. — 3-¢ m3a. — Caparos, ExarepunOypr; IIpodobpazosanue,
VYpanbckuii ¢penepanbubiii yaHuBepeuteT, 2024. — 215 ¢. — ISBN 978-5-4488-
0397-0, 978-5-7996-2868-0. — TekcT: 3JIeKTPOHHBIN // DICSKTPOHHBIA pecypc
uudpoBoit o0Opa3oBarenbHON Cpelbl CIIO PROFo6pazoBanue
JIonmoJIHUTEIbHbIE HCTOYHUKH:

Ucnamramues, JI. B. Maremaruka: nuddepennnansubie ypaBHeHUs: yueOHOE
nocoobue s CI1IO / [. B. Ucnamranues, B. b. IlatkoBa, I'. B. IlerpoBckux. —
Mocksa: A#i [lu Ap Menua, 2023. — 75 ¢. — ISBN 978-5-4497-2333-8. —
TekcT: AMEeKTPOHHBIN // DIEKTPOHHBIM pecypc HU(PPOBOH 00pa3zoBaTEIHHOU
cpenbl CITO PROFo6pa3oBanue

HNuTepHeT-pecypcesl

https://profspo.ru (3nexrponusiii pecypc PROFo6paszoBanue)
www.matburo.ru/ex_subject.php?p=mat_all (MmaTrematnueckoe 610po)
http://eqworld.ipmnet.ru/ru/library/mathematics.htm (EqWorld MUD
MaTeMaTHYECKUX YPaBHEHUH).
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIbHOTI'O IIPEIMETA

KoHTpoJIb W oOleHKa pe3ylbTaTOB OCBOSHHUS 00Ie00pa30BaTEIILHOTO MpEaMeTa
pPacKphIBAOTCS  4Yepe3  JUCIMIUIMHAPHBIE  pe3yJbTaThl, HaNpaBlIeHHbICE  Ha
dopmupoBaHre 00MUX W TPO(ECCHOHATBHBIX KOMIIETCHIIMM MO pa3jenaM W TeMam
coJiepkaHusl yueOHOro MaTepuara.

Oo6masi/mpogeccuoHaIbHASA Pa3zpgen/Tema Tun OIIEHOYHBIX
KOMIETEeHIUs MepONPUsITHUSI
OK 01. Bwibupare cmocoosr | Tema 1.1, 1.211-o/c, 1.3, | TecrupoBanue
pelnIeHus 3agau | 1.4I1-o/c, 1.5I1-o/c, 1.6. YCTHBIN ompoc
npodecCuoHATBHON Temsr 2.1- 2.7, 2.8 Il-o/c, | MaremaTu4ecKuii JUKTAHT
NEATCIILHOCTH — MPUMEHUTEIbHO | 2.9. [IpencraBnenue
K pa3JU4YHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaTOB MPaKTHYECKUX
3.7. pabor
Temer 4.1 - 4.4, 4.5I1-o/c, | KonrponbHas pabota
4.6. Brinonnenue 3aIaHUI
Temsr 5.1, 5.2, 5.311-0/c, | mpoMeKyTOYHOM
5,4, 5.5I1-0/c, 5.6. aTTecTalnu
Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temsr 7.1, 7.2, 7.3I1-0/c,
74-17.7.
OK 02. UcnonszoBare | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue
COBpeMEHHBIe cpeacTBa noucka, | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBII onpoc

aHanu3za W uHTepnperanuu | Temsr 2.1- 2.7, 2.8 Il-o/c, | MaremaTu4ecKuii TUKTaHT
nH(popmanuy, 2.9. [Ipencrasienue
u uHpopmannonnsie | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB MNpaKTHYECKUX
TEXHOJIOTUU I BBITIONHEHUs | 3.7. pabort
3a1a4 npodeccuonanbHoit | Temsl 4.1 - 4.4, 4.511-0o/c, | KonrponbHas pabora
JIESITETbHOCTH 4.6. Brinosninenue 3aJaHu

Temsr 5.1, 5.2, 5.3I1-0/c, | mpoMeKyTOUYHOM

5.4, 5.5I1-o/c, 5.6. aTTecTalun

Temsr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

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

74-7.7
OK 03. [TnanupoBate | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanue
u peanusoBbiBaTh cobctBenHnoe | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIN ompoc
po¢eCCHOHAIBHOE Temer 2.1- 2.7, 2.8 TI-o/c, | MaremaTudecKkuii TUKTaHT
u JUYHOCTHOE pasButue, | 2.9. [IpencraBnenue
NPEAIPUHUMATEIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yapTaToOB MpPaKTHYECKUX
NEeATEILHOCTD 3.7. pabor
B mnpodeccuoHanbHoil cdepe, | Temsl 4.1 - 4.4, 4.511-o/c, | KonrponbHas pabora
HUCIIO0JIb30BaTh sganusa | 4.6. Brmonaenne 3aJaHuH
no ¢uuancoBoit rpamotHoctu | Temsl 6.1 - 6.5, 6.61-0/c, | mpomexyTOUHON
B Ppa3IUYHBIX JKU3HEHHBIX | 6.7-6.9. aTTecTalnuu

CUTyaluiIxX

Temur 7.1, 7.2, 7.3I1-0/c,
74-7.7
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OK 04. DddexTrrHO
B3aMMOJICHCTBOBaTh U paboTaTh
B KOJUICKTHBE U KOMaHJIC

Tema 1.1, 1.2II-o/c, 1.3,
1.4I1-o/c, 1.5I1-0/c, 1.6.
Temnr 4.1 - 4.4, 4.511-0/c,
4.6.

[IpencraBnenue
pPE3YNIbTATOB MPAKTUYECKUX
pabor

KonTponbnas padora

Temnr 5.1, 5.2, 5.3I1-o/c, | BrimonHenue 3aJIaHAN
5,4, 5.5I1-0/c, 5.6. MIPOMEKYTOIHOMN
Temnr 6.1 - 6.5, 6.6I1-0/c, | arrecTanuu
6.7-6.9.
Temur 7.1, 7.2, 7.3I1-0/c,
1.4-1.7
OK 05. Ocymectisare yctHyo | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue

U MUCbMCHHYIO KOMMYHHKAIIUIO

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

VYeTHbII onpoc

Ha TrocyngapctBeHHOM  si3bike | Temsl 2.1- 2.7, 2.8 II-o/c, | MaTemMaTH4eCKUid TUKTAHT
Poccuiickoii Oenepanun | 2.9. [IpencraBnenue
c y4eTOM ocobennocreit | Temsr 3.1 - 3.5, 3.611-0/c, | pe3ynbTaTOB NPAKTUYECKUX
COIMAIBHOTO 3.7. pabot
U KyJIbTYPHOT'O KOHTEKCTa Temer 4.1 - 4.4, 4.5I1-o/c, | KonrponbHas pabota
4.6. Brinonnenue 3a1aHUI
Temsr 5.1, 5.2, 5.3I1-0/c, | mpoMeKyTOUHOM
5,4, 5.5I1-o/c, 5.6 aTTecTalnu
OK 06. ITposiBisite rpaknancko- | Tema 1.1, 1.211-o/c, 1.3, | TecrupoBanue

MaTPUOTUIECKYIO nosunuto, | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBI onpoc
JEMOHCTpHUpPOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 II-o/c, | MaTemMaTH4YECKU TUKTAHT
MTOBE/ICHUE Ha ocHoBe | 2.9. [Ipencrasnenne
TPaJIUILIMOHHBIX Temsr 4.1 - 4.4, 4.5[1-0/c, | pe3yabTaTOB MPaKTHYECKUX
o0IIeYeNIoBeYeCcKuX IeHHOCTeH, | 4.6. pabor
B ToM umcne ¢ yuderom | Temwr 5.1, 5.2, 5.3I1-o/c, | KonTponbHas pabota
rapMOHM3AIUN 5.4, 5.5I1-o/c, 5.6. Brmmonnenue 3aJaHui
MEKHAMOHAIIbHBIX Temst 7.1, 7.2, 7.3I1-0/c, | mpoMeKyTOUHOM
Y MEXPEJIUTUO3HBIX OTHOIIEeHUH, | 7.4 - 7.7 aTTecTaluu
MPUMEHSITh CTaHJIAPThI
QHTUKOPPYIIIUOHHOTO
MOBEJICHUS
OK 07. ConeiictBoBats | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue
COXPaHEHUIO okpyxatomeit | 1.4I1-o/c, 1.5I1-o/c, 1.6. YceTHBII onpoc
cpenbl,  pecypcocOepexenuto, | Temor 2.1- 2.7, 2.8 Il-o/c, | MaremaTu4ecKuii TUKTAHT
MIPUMEHSITh 3Hanusa | 2.9. [IpencraBnenue
00 U3MEHEHUU knuMmata, | Temsr 3.1 - 3.5, 3.6II-o/c, | pe3ynpTaTOB MpPaKTHYECKUX
MTPUHLIMIIBI 6epexxiuBoro | 3.7. pabot
MIPOU3BO/ICTBA, spdextuno | Temsr 5.1, 5.2, 5.3[1-o/c, | KontponbHas pabota
JeiicTBoBaTh B 4Ype3BbYaitHbIX | 5,4, 5.511-0/c, 5.6. Brinmonnenue 3aJaHui
CUTYaIUsIX Temsl 6.1 - 6.5, 6.6I1-0/c, | mpoMeKyTOUHOM

6.7-6.9 aTTecTaluu
I[K 1.1 Tema 1.4 IT-o/c; Tema 2.8 | TectupoBanue

IT-o/c; Tema 3.6 Il-o/c;
Tema 4.5 Il-o/c; Tema 5.5
IT-o/c; Tema 6.6 Il-o/c;
Tema 7.3 I1-0/c;

YceTHBIT onpoc
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
KonTponbnas pabora
Brinmonnenue 3amanuit
MPOMEKYTOUHOI
aTTecTaluu
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