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PaGouast mporpamMma yueOHON 00111€00pa30BaTEIHPHON TUCITUTIIIMHBI pa3padoTaHa Ha OCHOBE:
- [Ipukaz MunucrepctBa npocsemienus: Poccuiickoit @eneparuu ot 23 HostOpst 2022 1. Ne 1014
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22.12.2022 1. Ne 71763);
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MHOTONPOPUIBHBIN MPOPECCHOHATBHBIA KOJIISIK)
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JlockytoBa ['ro3enus PanMoBHaA — ipenojaBaTens BBICIIEN KaTEropun

HporpaMMa yqe6H0171 JAUCIHUITIIMHBI o6cy>1<z[eHa )51 0;[06peHa Ha 3aCCaaHuun

Metoandeckoro 00beIMHEHNS JUCIUIUIMH 00IIe00pa3oBaTeabHOTO 1UKiIa (mpotokod Ne 9 ot
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1. O0mas xapaKkTepucTHKA NPUMEPHOI pado4eil MporpaMMbl
001meo0pa3oBaTeIbHOM AUCHUILIHHBI «MaTeMaTHKa

1.1. MecTo TUCHUILIMHBI B CTPYKType 00pa3oBaTeibHOW MPOrpaMmbl
CIIO:

O61eobpazoBaTenbHas JTUCIUTUTHA «Marematuka SIBIICTCS
o0s3aTeNIbHOW ~ YacThlo  0O0IIe00pa3oBaTENbHOTO  IMKIA  00pa30BaTEIbHOM
nporpammbl B cootBercTBHH ¢ PI'OC CIIO mo mpodeccun 43.01.09 Ilomap,
KOHJTUTED.

1.2. lHean u muiaHupyemble pe3yJibTaThl 0CBOCHUS JUCHUIIIHMHBI:

1.2.1. Heab AuCUUIIHHBI

Conepxanune IIPOrpaMMBI o011eo0pazoBaTebHON TV CHUTUIAHBI
«MaremaTtvka» HampaBlI€HO Ha JOCTHIXKEHUE pe3ylbTaTOB €€ H3Yy4YeHUs
B cootBerctBUM C TpedoBanusamu PI'OC COO c¢ yyetrom mnpodeccruoHaTbLHOM
HarnpasieHHoctu PI'OC CIIO. IlpuopuTeTHBIMH LENIMU OOYYEHUSI MaTEeMaTHKe
Ha 0a30BOM YPOBHE SIBJISIIOTCS:

dbopMHpoBaHrEe IIEHTPATBHBIX MAaTEMAaTUYECKUX MOHATHNA (YHUCIIO, BETWYMHA,
reomMeTpudeckas purypa, nepeMeHHasi, BEpOsITHOCTh, (DYHKIIH), 00ECIIeUNBAIOITUX
MPEEMCTBEHHOCTh W TEPCIEeKTHBHOCTh ~ MaTeMaTUYecKoro  oOpa3oBaHUS
oOydJarommxcs;

MO/BEACHUE OOYYaIOIIMXCS Ha JIOCTYIMHOM JUIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMaTHUKM W OKPYXKAlOLEr0 Mupa, MNOHHUMAaHWE MAaTeMaTUKHU
KaK 4acTH 00Ilel KyJbTyphl 4eJIOBEYECTBA;

pa3BUTHE MHTEIUIEKTYyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 0O0y4arommxcs,
MO3HABATEIbHOW  AKTUBHOCTH, HUCCIEAOBATEIbCKUX  YMEHUW, KPUTUYHOCTH
MBIIIJICHUS, UHTEepeca K U3YYECHUIO MaTeMaTHKU,

dbopmupoBanre (HYHKIIMOHATHLHOM MAaTeMaTHYeCKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTUYECKHE AacClEKThl B PEAJbHBIX >XU3HEHHBIX CHUTYaIUsX
U Tpd  U3YYEHUH  JPYTHX  JUCHMIUIMH,  TPOSBICHUS  3aBUCHUMOCTEH
U 3aKOHOMEpPHOCTeH, (PopMymIMpoBaTh WX Ha S3BIKE MATEMAaTUKH W CO3/1aBaTh

MAaTEMATUYECKUE MOJICJIM, IPUMEHSATh OCBOCHHBIM MaTEMAaTHYECKUW ammapar
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JUIS pelIeHHs] MPaKTUKO-OPUEHTHUPOBAHHBIX 3a7ay, 3adad MpodeccroHaTbHOMI

ACATCIIbBHOCTHU, HUHTCPIPETUPOBATh U ONCHUBATL ITOJTYYCHHBIC PE3YJILTATHI.



1.2.2. Ilnanupyemble pe3yiabTaTbl 0CBOCHHS 001e00pa3oBaTelbHOH TMCUUILIUHBI B cooTBeTcTBUU ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Oo6mume komnerenuu (naitee — OK) u npodeccuonanbusie kommnerenuuu (panee — [1K) ®I'OC CIIO B cooTHEeceHUH ¢

JMYHOCTHBIMH, METAIIPEAMETHBIMH U MIPEIMETHBIMU pe3yJabTaTaMu 00yueHus: 6a3oBoro yposHs (nanee — [1P6) ®I'OC COO

IMpCACTAaBJICHLI B Ta6JII/II_IeZ

Kox v HanmenoBanue

Pe3yabTaThl 00yueHus

(¢popmupyembIX
KOMIIeTeH Ui O0mue JMCcuunIMHAPHbIE
OK 01. Bribupars criocoObI | JIMUHOCTHBIE — pe3ylnbTaThl  JOJDKHBI — oTpaxarh | [IPO1. Bmamenue meromamu 0ka3aTeNbCTB, alrOPUTMAMU

pelieHus 3a1a4
pohecCHOHATTLHOM
JIeSATEIbHOCTH
MMPUMCHUTCIIBHO

K Pa3JIMYHBIM KOHTCKCTAM

B YaCTU: TPYJAOBOTO BOCIIUTAHUS:
- TOTOBHOCTb K TpyIy, OCO3HAaHHUE IEHHOCTH
MacTepcTBa, TPyI0I00ue;

- TOTOBHOCTh K  AaKTUBHOW  J€ATEIHLHOCTH
TEXHOJIOTUYECKON M COLIMAIbHOM HaIlpaBiIE€HHOCTH,

CIIOCOOHOCTh WHULUUPOBATH, IUTAHUPOBATh
u CaMOCTOSITEIILHO BBITOJIHATD TaKyIo
NeSITENIbHOCTD;

- UHTEpEC K pa3IMYHbIM cepam

poeCCUOHAIIBHON e TETHHOCTH.
MeTtanpeameTHble pe3yinbTaThl TOJKHBI OTPaXKaTh:

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMU:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOSITENILHO dbopMynupoBaTh
W aKTyaJIH3upoBaTh MpoOJIeMy, pacCMaTpPHBATh
ee BCECTOPOHHE;

- YCTaHaBJIMBATb CyHICCTBGHHBIfI IPU3HAK

pewieHus 3a1a4; yMeHue (OpMyJIMpOBATh OINpPEEICHuUs,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, NPOBOJUTH JOKA3aTEIbHBIC
paccyX/IeHUs B X0JIe pELICHUs 3a/1a4;

[TP62. YMeHue onepupoBaTh MOHATUAMU: CTENEHb YHCIA,
jgorapudM 4YHUCla; yMEHHUE BBINOJHATH  BBIYMCIECHUE
3HAYECHUU

U 1npeoOpa3oBaHUsl BBIPAKEHUH CO  CTENEHSAMU U
jgorapupmamu, mpeoOpa3oBaHUS APOOHO-PAMOHAIBHBIX
BBIPAKECHMI;

ITP63. YMeHue omepupoBaTh MOHATUSAMH: pallMOHAJIbHBIE,
UppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPUUECKUE YpAaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue omepupoBaTh MOHATHAMU: (DYHKIHS,
HenpepbiBHasE (YHKIUS, MPOU3BOJHASA, IEepBOOOpa3Has,
ONpEEIIEHHBIM NHTETpaJl; YMEHUE HAXOIAUTh ITPOU3BOJIHBIE
AJIEMEHTapHbIX  (YHKIUH, HUCHOJB3YS  CIPaBOYHBIE




WIM OCHOBaHUS IS CpPaBHEHUS, KJIaCCH(PHUKAIIUU
# 00001IeHNS;

- ONpeNeNATh IeIM  JIeATEIbHOCTH,
napaMeTpsl U KPUTEPUU UX JOCTHKCHHUS,
- BBIABIIATh 3aKOHOMEPHOCTH U IPOTHBOPCUYMS
B PAaCCMAaTPUBAEMBIX SBJICHHUSIX;

- BHOCUTBH KOPPEKTHUBHI B JICATCIbHOCTb, OIICHUBATH
COOTBETCTBHE PE3yJbTATOB ILEISAM, OIICHHBATH
PHUCKH TOCIIEACTBHIA JEATCIIEHOCTH

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIQJCTh HAaBBIKAMH Y4eOHO-HCCIIEI0BATEIBCKOM
Y TIPOEKTHOM JIeATEITbHOCTH, HABBIKAMU Pa3peIICHUS
npo0Jem;

- BBIABIATH  NPUYUHHO-CIICJICTBEHHBIC  CBS3H
U aKTyaJIu3upoBaTh 3aJady, BBIABUTaTh THIIOTE3Y
ee pelIeHuUs, HaXOJIUTh apryMEHTBI
JUIsL IOKA3aTebCTBA CBOUX YTBEPIKICHUI, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHS,

- aQHAJIM3UPOBATh MOJYYCHHBIC B XOJC pEUICHHUS
3aJladdl  Pe3yNbTAThl, KPUTHYECKA  OICHUBATH
WX JOCTOBEPHOCTh, MPOTHO3UPOBATH W3MEHEHUE
B HOBBIX YCJIIOBHSIX;

pa3pabaTbiBaTh IJIaH PelIeHUs] MPOOIEMBbI C YUETOM
aHaJIn3a UMEIOTITUX CS MaTepUATBHBIX
1 HEMaTepUAIbHBIX PECYPCOB;

- yMeTh IEPEHOCUTh 3HAHWS B II03HABATEIHHYIO
Y TIPAKTHYECKYIO 00JTACTH KU3HEACITSITLHOCTH;

3aJaBaThb

- yMeThb HHTETPUPOBATh 3HAHHUS W3 Pa3HbBIX
MPEAMETHBIX 00JIacTeH;
- BBIBUTATh HOBBIE HIIEH, npeaarath

OPHUIMHAJIBHBIC IMMOAXOAblI U PCUHICHUA

MaTepuaibl; UCCIEN0BaTh B IPOCTEHIINX cIy4yasX QyHKIUU
Ha MOHOTOHHOCTb, HAXOJWTh HauOOJIbIINE
U HauMEHbIME 3Ha4YeHHs (QYHKIHM;, CcTpouth rpaduku
MHOTOYJICHOB C HCIIOJIb30BaHUEM ammapara
MaTEeMaTHYECKOIr0 aHalIKu3a; MPUMEHATh NPOU3BOJHYIO MPU
pelieHun 3aga4
Ha JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIC 33/1a4H
Ha HauOOJbIINE U HAUMEHBIITNE 3HAYCHUS, HA HAXOXKCHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS. YMeHue omnepupoBaTh MOHSATHUSIMH: pallMOHAIbHAS
byHKIMS, MOKazarenbHas (QYHKIUS, cTeneHHas (QyHKUH,
norapudmmuueckas GyHKIHS, TPUTOHOMETPHUCCKHE
byHkuu, obpaTHbie QYHKIUU; YMEHUE CTPOUTH Tpaduku
U3Yy4eHHBIX  (DYHKIHMHA, WCHONB30BaTh TpaQuKH IpH
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEILICHUH 3324
U3 JAPYrux YYeOHBIX MPEAMETOB W 3a/Jad M3 pPeaTbHOU
JKU3HU; BBIpaXaTh (QopMyJaamMH 3aBHCUMOCTH MEXIY
BEJIMYUHAMU;

[1P66. YMeHnue pemath TEKCTOBBIC 3a/1a4H PA3HBIX TUIIOB (B
TOM YHCJIC Ha TPOIEHTHI, JOJIM M YacTH, Ha JBYIKCHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH, 3aJaud U3

obnacT  ympaBi€HHUS ~ JIMYHBIMH U CEMEHHBIMH
¢buHaHCAaMM);  COCTAaBIATh  BBIPAXKEHUS,  YPaBHEHUS,
HEpPaBEHCTBA M HUX CHCTEMBI II0 YCJIOBHIO 33J1ayH,
UCCIENOBATh  IOJYYEHHOE  PEIIEHHE W OLEHUBATH
IPaBJONOI00HOCTb PE3YJIBTATOB;

[IP67. VYmeHue onepupoBaTb MNOHSTUSAMU: CpEIHEE

apudmeTHyeckoe, MeJauaHa, HauOoJsiblllee W HaUMEHbIIee
3HAYEHMs, pa3Max, IUCHEPCUs, CTaHIApTHOE OTKIOHEHHE
YHUCIOBOT0 HabOpPa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(poOpMallMI0, TPEICTaBICHHYO B  Ta0numax, Ha
quarpaMmax, rpaukax, OTpakarollyro CBOMCTBA pealbHbIX
MIPOLIECCOB U SIBJIGHUN; MPEICTABIATh HHPOPMAIUIO C
NOMOIIBIO  TabaMIl M JUarpaMM;  UCCIEN0BaTh




CTaTHUCTUYECKUE JTAaHHBIE, B TOM 4yucIie
C MpHUMEHEHHEM TpapHUUECKUX METOJOB U 3JIEKTPOHHBIX
CPEIICTB;

[1PG8. YMmenue onepupoBaTh MOHATUSAMHU: CIIYYaHBIN OIBIT
U ciy4yaiiHoe cOOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIHOJIB30BAHUEM
rpaduyecKux METOOB; MPUMEHATH (POPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
dbopMyIbl MpU pelIeHUU 3a7ad; OLUEHUBATh BEPOSTHOCTU
peabHBIX COOBITHIA; 3HaKOMCTBO
CO CIy4yailHBIMH BeJIMYMHAMHU; yMEHUE TMPUBOIUTH
NpUMEpPbl  TIPOSIBIICHHSI  3aKOHA OOJNBIIMX YHCET B
MPUPOIHBIX

¥ OOILIECTBEHHBIX SIBICHUIX;

ITPGY9. YMmenue omepupoBaTh MOHATUSIMH: TOUYKA, MpsMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JIBYrpaHHbIN yro,
CKPELIMBAIOIINECS psIMBIE, napajuieIbHOCTh u
MEePIEHIUKYISIPHOCTD MIPSIMBIX

U IJIOCKOCTEH, YTOJl MeX/1y MPSIMBIMH, YTOJ MEX.Iy IPSIMOIH
U TJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY HPSMBIMHU,
paccTossHAe MEXAY TUIOCKOCTSIMH, YMEHHE HCIIOJb30BaTh
OpU pelleHUuH 3a7ad H3ydyeHHble (AKThl M TEOPEMBI
TUTAHUMETPUH;, YMEHHE OIICHHBATh pa3Mephl OOBEKTOB
OKPY’KaIOIIET0 MUPA;

[1P610. YMmeHue onepupoBaTh MOHATUSAMU: MHOTOTPAHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TapaulelienuIies], mpu3ma,
nupamusia, GUrypa M MOBEPXHOCTh BpallleHHs, LHJIUHJD,
KOHyC, mmiap, cdepa, cedeHuss (uUTypsl BpalieHus,
IUIOCKOCTh, Kacamomiasicss chepsl, IUIUHApa, KOHYcCa,
IUIOIIAAh TIOBEPXHOCTH NHPAMHIBI, TPHU3MBI, KOHYCa,
WIMHApPA, IIomaak chepbl, 00beM Kyda, IpIMOYTOJIbHOTO
napajieNienunena, MHPAMUAIBl, TPU3MBL,  [WIAHApA,
KOHyca, IIapa; yMeHue H300paxaTb MHOTOTPAaHHUKH




U TOBEPXHOCTU BpAlICHMs, HX CEUYEHHUS OT PYKH, C
MOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX
CpPEICTB;  YMEHHE  paclo3HaBaTb  CHUMMETPUIO B
MPOCTPAHCTBE;, YMEHHE  paClO3HABATh  NPABHILHBIC
MHOTOTPaHHUKH;

IIP611 VYMeHue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B IPOCTPAHCTBE, MOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOILLICHHUE IUIOMIAJAECH ITOBEPXHOCTEH U
00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 33/1aY;

I1P612. YMeHue BBIUUCIATH I€OMETPUUECKHUE BEIMUYMHBI
(nmuHA, yroj, IUIOmIaab, 00beM, IJIOAaJb MOBEPXHOCTH),
UCIIOJIB3YS M3YUEHHBIC (DOPMYITBI U METOJIBL;

[TPG13. YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOIbHAS

CUCTEMAa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOP/IMHATBhl BEKTOpa, CKAJIAPHOE IPOU3BEIEHHUE, YTroi
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE

BEKTOpPa Ha 4YHCJIO; HAaXOIUThb C IIOMOIUBIO H3YYEHHBIX
GopMysl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IByMsI TOUKaMU;

[1P614. YMmenue BoIOMpaTh NOAXOASAIINN U3YYEHHBIN METOA
JUIsl pEIIeHus 3aJayd, paclno3HaBaTh MAaTEMaTHYECKUE
(bakTbI

U MaTeMaTHYeCKUe MOJEH B MPUPOIHBIX M OOLECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJINUTH NPHUMEPHI
MAaT€MaTU4YeCKUX OTKPBITUHA POCCUHCKOW M MHUPOBOU
MAaTEMaTUYECKON HAyKH

OK 02. Hcnonn3oBaTh
COBPEMEHHBIC Cpe/cTBa
[TOMCKa, aHajanu3a n
MHTEpIpeTauy HHHOpMAaIIIH,
)44 nH(OPMaIMOHHBIE
TEXHOJIOTUU IJI BBIITOJHEHUS
3amaq npodhecCuOHaTbHOM

JICATCIIBHOCTH

JINYHOCTHBIE PE3YJBTAThl JIOJKHBI
YacTH: LIEHHOCTHU HAyYHOT'O MMO3HAHUS:
-c(hopMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOILIECTBEHHOW IPaKTHKH,
OCHOBaHHOTO

Ha JIMasiore KyJabTyp, CHOCOOCTBYIOLIET0 OCO3ZHAHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MHPE;

OTpaxaTb B

[1P61. Bnanenue metogamMu J0Ka3aTeNbCTB, AITOPUTMaMHU
pelieHus 3aaay; yMmMeHue (GopMyIaupoBaTh OINpeAeNeHus,
AKCHOMBI

U TEOpPEMBI, NPHUMEHATh HX, MPOBOJUTH JOKA3aTEIbHbIE
pacCyKJIeHHs B XOJ€ pELICHUs 3a/1a4;

[1P62. YMmeHue onepupoBaTh MOHSATHSMH: CTENEHb YHCIIA,
jgorapupM UHcIa; YMEHHE BBINOJHATH  BBIYHCICHUE
3HAYEHUN




MeranpenmMeTHbie pe3yIbTaThl JOHKHBI OTPAKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEIbHBIMHU JICHCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

- BJIaJICTh HABBIKAMHU IMOJYYCHUS HHPOPMAIMH U3
HUCTOYHUKOB  Pa3HBIX THUIIOB, CaMOCTOSTEIbHO
OCYIIECTBIIATh MOUCK, aHAIM3, CUCTEMATHU3AIHI0 U
MHTEPHpPETANi0O MHPOPMAIIUN PAa3JIMYHbIX BHJIOB U
bopM npeicTaBICHNUS;

- cO34aBaTh TEKCTbl B pa3IM4yHBIX (opmaTax c
y4eTOM Ha3Ha4yeHUs HWHPOpMAMUd | IENEBON

ayIUTOpUHW, BBIOMpas  ONTHUMANbHYIO  (opmy
[IPECTABICHUS
Y BU3yaJIM3alluH;
- OLEHMBAThb  JOCTOBEPHOCTb,  JIETUTUMHOCTH
uHpOpMAIMK, €€ COOTBETCTBHE MPAaBOBBIM U

MOpPaJIbHO-ITHYECKUM HOpMaM;
- WCIONB30BaTh CPEACTBA HMH(POPMAIMOHHBIX U

KOMMYHHKAIIUOHHBIX ~ TEXHOJOTUH B  pELICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpraHM3allMOHHBIX  33Ja4 ¢  COOIOJIEHuEM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKHU O€30MMaCHOCTH,
TUTUEHBI, pecypcocOepekeHHs, TMPaBOBBIX U
STUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOMN
0e30macHOCTH

U IpeoOpa3oBaHUs  BBIPAKEHUH €O  CTENEHSAMH U
norapudmamu, mpeoOpa3oBaHus JAPOOHO-PAITMOHATBLHBIX
BBIPAXKEHUI;

[1PG3. Ymenue omnepupoBaTh MOHATUAMH: PALMOHAIBHEIC,
UppalnytoHaIbHbIE, HI0Ka3aTesbHbIE, CTEIICHHBbIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKUE YpPAaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

[1P64. VYmenue omepupoBaTh MOHATHAMU: (DYHKIHS,
HernpepbIBHAs (QYHKLUSA, IPOM3BOJHAs, IepBOOOpa3Has,
OTIpENIeICHHBI MHTErpall; yMEHUE HAXOAUThH POU3BOHBIE
JJIEMEHTApHbIX  (DYHKIMI,  HUCHOJB3ysd  CIIPaBOYHBIE
MaTepHalIbl; UCCIEA0BATh B MPOCTEHINX CIyqasx PyHKIUU
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJbIINE
YW HauMEHbIIWE 3HaYeHHWs (YHKIHIA; CTPOHUTH TpaduKH
MHOT'OYJICHOB c HCIOJIb30BaHUEM anmapara
MaTeMaTHYECKOTO aHaIN3a; MPUMEHATh MPOU3BOIHYIO MPH
peleHnu 3aj1a4
Ha JIBKCHUE; PElIaTh NPAaKTUKO-OPUEHTHPOBAHHBIC 3a7a9l
Ha HauOoJIbIIME ¥ HAMMEHbIINE 3HAYCHUS, Ha HaXO0X/ICHHE
MyTH, CKOPOCTH U YCKOPEHHS,

[TP65. YMeHue omnepupoBaTh MOHATHUSAMM: pallMOHAJIbHAs
GyHKIMSA, MoKazareiabHass (QYyHKIUS, cTeneHHas (DyHKUWS,
JorapupmMuyecKas byHKLU, TPUTOHOMETPHUUYECKHE
¢yHKIIMM, 00paTHbIe (YHKIMH; YMEHUE CTPOUTH I'paduKu
U3y4eHHBIX  (DYHKIMH, UCHONb30BaTh TpapuKH IpH
M3Y4YEHUH MPOLIECCOB U 3aBUCUMOCTEN, IPU PEILICHUH 3a]a4
U3 JApYrux YYeOHBIX MPEAMETOB W 3aJad M3 pPeaTbHOU
KU3HHM; BBIpaXKaTb (QOpPMYyJIaMH 3aBUCUMOCTH  MEXIYy
BEIIMYMHAMU;

[TP66. YMenue pemaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YHCJI€ Ha TPOIEHTHI, IO M YacTH, Ha JIBWKCHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJOTH, 33/a4M W3
o0mactd  ynpaBleHHS  JHYHBIMH M CEMCHHBIMH
¢uHaHCAMM);  COCTAaBIISATH  BBIPAXKEHMS,  YpaBHEHUS,
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HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3a/ayH,
UCCIIEN0BATh  IIOJIy4YEHHOE  PEIICHWE W OLEHUBATH
IPaBJIONO00HOCTh PE3YJIbTATOB;

IIP67. VYmeHue onepupoBaTb NOHSTUAMU: CpEIHEE
apudmeTHyecKoe, MeJluaHa, HauOoJplllee W HaUMEHbLIee
3HAYEHMs], pa3Max, JUCIEPCHUsi, CTAaHAAPTHOE OTKIOHEHUE
YHCIOBOr0 HabOPa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATh
uHpOpMaLMIO,  TPEICTaBICHHYH0 B  Tabnumax, Ha
JuarpaMmax, rpagukax, OTpakarollyro CBONCTBA peallbHbIX
NPOIECCOB U SIBJICHUU; MPEICTAaBIATh WH(POPMALHIO C
INOMOILBIO  Tabaul U JUarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JTaHHBIE, B TOM qucle
C MpUMEHEHHEeM TIpaUUecKMX METOJOB U 3JIEKTPOHHBIX
CPEJCTB;

[TPG8. YMeHnue onepupoBaTh MOHATUSMU: CIIy4alHBII OIBIT
U Clly4aiiHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTH C  HCIIOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, KOMOMHATOpHBIE (AKTBI U
(GbopMyIbl MpU pEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peaIbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4yailHBIMH BEJIMYMHAMHU; yYMEHUE TPUBOIUTH
OpUMEpPbl  NPOSIBICHUS 3aKOHAa OOJBIIMX 4YHCElT B
IIPUPOIHBIX

U OOILIECTBEHHBIX SIBICHUSIX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSMHU: TOUKA, MpsiMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYI'PaHHBIN yrou,
CKPELIUBAIOIINECS psIMBIE, NapajuIeIbHOCTD u
NEePIEeHIUKYIIPHOCTD MIPSIMBIX

U TUIOCKOCTEH, YTroJl MeXAy IPSMbBIMH, YTOJI MEKIY MPSIMON
U IUIOCKOCTBIO, YrOJ MEXKAY IUIOCKOCTSIMH, PAaCCTOSTHHE OT
TOYKH

JI0 TUIOCKOCTH, PAcCTOSTHUE MEXAY MPSMBIMH, PACCTOSTHUE
MEX1y IJIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh IPU PELICHUU
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3ajjad  U3ydyeHHble (AKTBI M TEOpEeMbl IUIAHUMETPHH;
YMEHHME OLEHUBaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETo
MUDA;

I1P610. Ymenue onepupoBarh MOHATUSIMU: MHOTOTPAHHUK,
CeueHHe MHOIOrpaHHMKa, KyO, Mapajjiesenurne]], npu3Ma,
nupamuia, Gurypa M MOBEPXHOCTh BpAIECHHS, LHIUHJD,
KOHyC, Imap, cdepa, cedyeHus (Qurypbl BpalleHus,
IUIOCKOCTh, Kacamomiasicss chepsl, IHIMHApPa, KOHYCa,
IUIOINAJb IIOBEPXHOCTH IHMpPaMHbl, IPHU3MBI, KOHYcCa,
WIMH]IPA, TIOMAaAb chepbl, 00beM Kyba, MPSIMOYTOIbHOTO
napajjieNnenunena, NUPaMuzbl, MPU3MbL,  LHUIKHApA,
KOHyca, LIapa; YyMEHuE u300paxaTb MHOIOTPAHHUKU
U TIOBEPXHOCTH BpAIIECHUS, HMX CEUEHHUs OT pPYyKH, C
MIOMOUIbI0 YEpPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CpeACTB;  yYMEHHME  pAaCHO3HaBaTb  CHUMMETPHIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPABUJIbHBIE
MHOI'OI'paHHMKH;

IIP611 VYmenue omnepupoBaTh TMOHATUSAMHU: JBUKEHHE
B IPOCTPAHCTBE, NOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHHWE IUIOLIAJEH IOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (PUTYp NP PELICHUH 33/1a4;

I1P612. YMeHue BBIYUCIATH T'€OMETPUUYECKUE BEITMUYUHBI
(nmuHA, Yroj, IUIomaab, 00beM, IJIOMAAb MOBEPXHOCTH),
UCIOJIb3YS U3yUEHHbIE (POPMYIIBI U METOIBL;

[1P613. YMmeHue onepupoBaTh MOHATHIMHU: MPSMOYTOJIbHAS
CUCTEMa KOOpAMHAT, KOOPJIMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJISpPHOE MPOU3BEICHHUE, YTOJ
MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOJUTh C TOMOIIbIO H3YYEHHBIX
dbopMynT KOOpIMHATBI CEPEIUHBI OTpPE3Ka, PaCCTOSHHE
MEXTY ABYMSI TOUKAMU;

[1P614. YMmenue BbIOUpaTh MOAXOIAIMINN U3yIEHHbIH METO
JUIsL pellleHus 3aJauyd, paclo3HaBaTh MaTeMaTHYeCKHe
(baKThbI
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U MaTeMaTH4YeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE MPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITHH POCCUMCKOW U  MHUPOBOM
MaTEeMaTU4YeCKON HayKu

OK 03. [InanupoBaTh
u peann30BbIBATH
cOOCTBEHHOE
npodecCuOHaTbHOE

U JIMYHOCTHOE pa3BHUTHE,
HPeANPUHIMATEIbCKYIO
JeSITeTbHOCTD

B npodeccruoHaIbHOM cdepe,
UCTIOJIb30BaTh 3HAHUS
10 TPaBOBOM M (PUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX
YKU3HEHHBIX CHUTYaITUSIX

JInuHOCTHBIE  pE3yJbTaThl  JIOJDKHBI  OTpa)KkaTh
B YAaCTHU: yXOBHO-HPABCTBEHHOTI'O BOCIIUTAHUSA:

- c¢(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMA,
ATHUYECKOI0 MOBE/ICHNUS;

- CIOCOOHOCTH OLIEHHMBATh CUTYAllMIO U MPUHUMATH
OCO3HaHHBIE PEIICHUS, OPUEHTUPYICH HA MOPAILHO-
HPaBCTBEHHbIE HOPMbI U [IEHHOCTH;

- OCO3HaHHWE JMYHOTO BKJIaJa B MOCTPOCHHE
YCTOWYMBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENIAM
U (WIK) JPYTrUM 4iIeHaM CeMbH, CO3aHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  IPUHATHS  LEHHOCTEH
CEMEMHON XU3HU B COOTBETCTBHHU C TPAAUIIMSIMU
HaponoB Poccuu;

MeTtanpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh:
OBnaneHue  yHUBEPCAIbHBIMH  PETYISTUBHBIMU
JEUCTBUSAMMU:

a) CaMOOpPTaHU3aIHUS:

- CaMOCTOATEIBHO OCYLIECTBJIATH I103HABATEIBHYIO
NeSITeIbHOCTb,  BBISBISTH  IPOOJIEMBI, CTaBUTh
u bopmynupoBaTh COOCTBEHHBIE 3a/1a4u
B 00pa30oBaTEIbHON JAESITEIbHOCTH U KU3HEHHBIX
CUTYaIlUsX; CaMOCTOSTEIBHO COCTABIATH IJIaH
peuieHrs MNpoOJeMbl €  YyY4E€TOM  HMMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MOXHOCTEMN
U TpeanovTeHuH;  JaBaTh  OLIGHKY  HOBBIM
CUTYaIUsIM;

0) CaMOKOHTPOJIb:

HCIOJIb30BAaTh TNpHUEMbl pedIeKCHU JAJsl  OIEHKH

I1P61. Bnanenue meronamMu J0Ka3aTeNbCTB, alTOPUTMAMHU
pewieHus 3az1a4; yMeHue (OpMyJIMpOBATH OINpENEIeHus,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, NPOBOJUTH JOKA3aTEIbHBIC
paccyX/IeHUs B X0JI€ pELICHUs 3a/1a4;

[1P64. VYwmenuwe omnepupoBaTh MOHATUAMU: (GYHKIHS,
HeTpepbIBHAas (QYHKIWS, TPOM3BOJIHAS, IIEpBOOOpa3Hasi,
OINPECIICHHBIM NHTETpaJl; YMEHUE HAXOIAUTh ITPOU3BOIHBIC

DIIEMEHTAPHBIX  (DYHKIHUH,  HCHOJB3yS  CIIPaBOYHEIC
MaTepHalIbl; UCCIEA0BATh B MPOCTEHINNX CITydasX (pyHKIHH
Ha MOHOTOHHOCTb, HaxOJUThb HauOOoJIbIINE

¥ HauMEHbIIWE 3HaueHWs (YHKIHA, CTPOUTH TpapuKu
MHOT'OYJIEHOB c HCIOJIb30BaHUEM anmapara
MaTEeMaTHUYECKOI0 aHaIN3a; IPUMEHATh IIPOU3BOJIHYIO IIPU
peleHnn 3a1a4
Ha JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAaHHbBIE 33/1a4H
Ha HauOoJIbIIME U HAaMMEHbIINE 3HAYCHUS, Ha HaXO0X/IeHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMeHue omnepupoBaTh HOHATHUSAMM: pallMOHAJIbHAs
GyHKIMSA, MoKazareiabHas (QYyHKIUS, cTeneHHas (DyHKUWS,
JorapupmMuyecKas byHKLU, TPUTOHOMETPUUECKHE
¢byHKIIMKM, 0OpaTHbIE (YHKIMH; YMEHHE CTPOUThH rpapuku
U3y4eHHBIX  (DYHKIMH, UCHONb30BaTh TpapuKH IpH
M3Y4YE€HUH MPOLIECCOB M 3aBUCUMOCTEMN, IIPU PEIICHUH 3a]1a4
U3 JpYruxX Yy4eOHbIX MPEeIMETOB M 337a4 M3 pealbHOM
KU3HU; BbIpakaTh (opMynamMH 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

[1P66. YMeHnue peniath TEKCTOBBIE 3a/1a4K Pa3HBIX TUIIOB (B
TOM YHCJI€ Ha NPOLEHTHI, JOIM WM YacTHU, Ha JIBJKEHUE,
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CUTYyallUH, BBIOOPA BEPHOT'O PELLICHMS;

- yMEThb OLEHUBaTh pPHUCKU U CBOEBPEMEHHO
IIPUHUMATD PEIICHUS 10 UX CHUKCHHUIO;

B) AMOLIMOHAJIBHBI HMHTEJUIEKT, MpeAroararwui
C(OPMHUPOBAHHOCTB:!

BHYTPEHHEN MOTHUBALIMH, BKIIIOYAIOLIEH CTPEMIICHUE
K JOCTMKCHMIO LEIM U YCHeXy, ONTHMM3M,
MHULMATUBHOCTb, YMEHHUE [JEeHCTBOBAaTh, HCXOMS
U3 CBOMX BO3MOXHOCTEH;

- OMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATH
SMOLIMOHAJIIBHOE COCTOSIHUE JIPYTUX, YYHUTBHIBaTh
€ro  IpU  OCYUIECTBIEHHH  KOMMYHHKAIIUH,
CIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMATIBHBIX HaBBIKOB, BKJIFOYAIOLTNX
CIOCOOHOCTh BBICTPAaUBaTh OTHOLICHUS C JPYTHMMHU
JIOJbMH, 3a00TUTbCA, TPOSBIATH MHTEpPEC U
paspenatb KOHQJIUKTHI

pa60Ty, CTOMMOCTBL TOBApOB M YCIYI, HAJIOI'H, 3aJlda4d H3

obrmacTu  ympaBJIeHUS ~ JIMYHBIMA U CEMEHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAXKCHHS,  YPaBHEHHS,
HEpPaBEHCTBA M HUX CHUCTEMbl [0 YCJOBHUIO 3ajayH,
UCCIIEIOBaTh  MOJYYEHHOE  pelleHHe W OICHUBATh
MPaBIONOI00HOCTD PE3YIIbTATOB;

I[IP67. VYmeHue onepupoBaTh IMOHATHUSAMU: CpEIHEE

apudmernyeckoe, MeauaHa, HawmOOJbIIee W HAUMEHbBIIIEES
3HAYEHMs], pa3Max, IUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHE
YHCJIOBOIO0 Ha0Opa; YMEHHE U3BJIIEKATh, UHTEPIIPETUPOBATH
uH(poOpMallMIO, TPEICTABICHHYIO B  Tabnumax, Ha
JIuarpaMmmax, rpadukax, OTpakarIlylo CBOMCTBA PeAIbHBIX
MPOLIECCOB U SIBJICHUN; MPEACTABIATh HHPOPMAIUIO C
MOMOIIBIO  TAabMMI W JUarpamw; HCCIIEN0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM
rpaUYeCKUX METO/IO0B U JICKTPOHHBIX CPEJICTB;

[TPG8. YMeHue onepupoBaTh MOHATUSAMU: CITYYalHBINA OTBIT
U Clly4ailHoe cOOBbITHE, BEPOSATHOCTh CIIYYallHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSITHOCTh C  HCIOJIb30BAHUEM
rpa@u4ecKux METO/OB; MPUMEHSITh (POPMYJIIBI CIOXKEHUS U
YMHOXEHHUS BEpPOSITHOCTEH, KOMOHMHATOpHBIE (AKTBI |
dbopMyIBl MpU pEHICHUH 3ajad; OIEHHWBATh BEPOSITHOCTU

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4allHBIMM BEJIMYMHAMH; YMEHHE IPUBOJMTH
OpUMEpPbl  MPOSIBIEHUS 3aKOHAa OOJBIIMX 4YHMCET B
MIPUPOTHBIX

1 OOIIIECTBEHHBIX SBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOIAIINN U3ydEHHBIH METO
JUISl  pELIeHHs 3aJadd, pPacro3HaBaTb MATEMATHYECKUE
(bakThbI

U MaTeMaTU4YeCKre MOJIETU B IPUPOIHBIX U OOLIECTBEHHBIX
ABJIICHUSIX, B HCKYCCTBE, YMEHUE IPUBOJIUTH IPHUMEPHI
MAaTE€MaTHYeCKUX OTKPBITUHA POCCUHMCKOW M MHPOBOU
MaTE€MaTU4YECKON HAyKU
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OK 04. DddexkTruBHO
B3aUMOJCHCTBOBATh

U paboTaTh B KOJJICKTHBE
1 KOMaHe

JInyHOCTHBIE  pe3yibTaThl  JOJKHBI  OTPaXKaTh
B YaCTHU: [IEHHOCTH HAYYHOTO MO3HAHUS: OCO3HAHUE
IICHHOCTH HAYYHOW JEeATEIBHOCTH, TOTOBHOCTh
OCYIIECTBIISITh TPOEKTHYIO H HCCIEIOBATEILCKYIO
NEeATEIbHOCTh MHANBUIAYATBLHO U B TPYIIIE
MeTtanpeaMeTHbIe pe3yIbTaThl IOJDKHBI OTPaXKaTh:
OBnazieHue YHUBEPCATLHBIMA KOMMYHUKATHBHBIMH
JICHCTBUSAMHU:

0) COBMECTHasI 1eATEIbHOCTD:

- TOHMMAaTh ® WCHOJb30BaTh MPEHUMYIIECCTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

- TPUHAMATH IIETM COBMECTHOH JeSATCIBHOCTH,
OpraHU30BBIBATh M KOOPJIWHUPOBATH ACHCTBHUS I10
€¢ JIOCTIDKCHMIO. COCTaB/IATh IIIaH OCHCTBHH,
pacripenenaTb poJid C y4eTOM MHEHHH y4aCTHHUKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;
OBnaneHue  yHUBEPCAIbHBIMU  PETYISTUBHBIMU
JICHCTBHUSAMMU:

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

- TIPUHUMATh MOTHBBI U apTYMEHTHI JAPYTUX JTEOACH
MIpH aHAJIN3e Pe3yIbTaTOB JAESITENbHOCTH;

- MPU3HABATh CBOE MPABO W MPABO JIPYTHUX JFOJICH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3HIIHH
JPYroro 4eaoBeKa

I[IP67. VYwmeHue onepupoBaTh IMOHATHUSMU: CpEIHEE
apudmernyeckoe, MeauaHa, HawmOOJbIIeE W HAaUMEHbBIIEE
3HAYEHMs], pa3Max, IUCIEpPCHUsi, CTaHJAPTHOE OTKJIOHEHHUE
YHCJIOBOIO0 Ha0Opa; YMEHHE U3BJIIEKATh, HHTEPIIPETUPOBATH
uH(poOpMallMI0, TPEICTaBICHHYO B  Tabnumax, Ha
quarpammax, rpadukax, OTpaXkarollyr CBOMCTBA pealbHBIX
MPOLIECCOB U SIBJICHUN; MPEACTABIATh HHGPOPMAIUIO C
IMOMOLIBIO TaOMUI] W JUarpamu; UCCIIE0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHUCJIE C MPUMEHEHHUEM
rpaUYecKuX METO/IO0B U JIEKTPOHHBIX CPEJICTB;

[TPG8. YMeHue onepupoBaTh MOHATUSMU: CITy4alHbII OIBIT
U Clly4ailHoe cOOBITHE, BEPOSTHOCTh CIIYYaliHOTO COOBITHS,
YMEHUE BBIUUCIATh BEPOSITHOCTh C  HCIOJIb30BAHHEM
rpaUYeCcKUX METOOB; MPUMEHATh (DOPMYIIBI CIIOKCHHS H
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AaKTBl H
(dbopMysBl MPU pEUICHUU 3a/ay; OIEHHUBATh BEPOSITHOCTU

peanbHbIX  COOBITMH; 3HAKOMCTBO CO  CIIy4ailHbIMHU
BEJIMYMHAMU; YMEHUE IPUBOAUTH IPUMEPHI IPOSBICHUS
3aKOHa O0JIBIINX qucell B IIPUPOIHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOJAIINN U3ydEHHBIH METO
JUIl pELICHHs 3aJadd, pPaclo3HaBaTb MAaTEMATHYECKUE
(bakThbI

1 MaTeMaTU4YeCKHe MOJIETU B IPUPOJIHBIX U OOLIECTBEHHBIX
ABJIICHUSX, B HCKYCCTBE, YMEHUE IPUBOJIUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHCKOM W  MHPOBOH
MAaTE€MaTUYeCKON HAyKH

OK 05. OcymectBisTh
YCTHYI0O M  [HUCbMEHHYIO
KOMMYHUKAITHIO

Ha TOCYJAapCTBEHHOM S3bIKE
Poccniickoit ®denepanun
C yueToM ocoOeHHocTel
COITMATBHOTO U KYJIBTYPHOTO

JIMyHOCTHBIE  PE3yNbTaThl  JOJIKHBI
B 4aCTH: 3CTETUUECKOTO BOCIIUTAHMS:

- OCTETHYECKOE OTHOIICHWE K MHpPY, BKIHOYas
ACTETHKY OBITa, HAYYHOTO U TEXHHYECKOTO
TBOpPYECTBA, CIIOpPTAa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCHPHHHMATh PAa3JIMYHBIC BHIIbI

OTpa)kaTh

[1P61. Bnanenune Meromamu 10Ka3aTeIbCTB, AITOPUTMAMH
pelieHus 3aaay; ymMeHue (GopMyIHpoBaTh OMpeAeNeHUs,
aKCHOMBI ¥ TEOPEMBI, TPUMEHATH WX, MPOBOJUTH
JIOKa3aTeNbHbBIE PACCYKICHUS B XO/I€ PEIIeHUs 3a/1a4;

ITP68. Ymenue onepupoBaTh MOHATUSIMHE: CIIYYaHBIA OTBIT
U ciy4aiiHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHUE BBIUHCIATH BEPOSITHOCTh C  HCIOJIb30BAHHEM
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KOHTCKCTa

UCKYCCTBA, TPAJAULUU U TBOPYECTBO CBOETO0 M
JOpPYTHX  HapoJOB, OLIyl[aThb  AMOLMOHAIBHOE
BO3/IEHCTBUE UCKYCCTBA;

MetanpeameTHble pe3yibTaThl 10JKHBI OTPaXKaTh:
OBnazieHne yHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMU
JEHCTBUSAMMU:

a) ofmeHue: - OCYHIECTBIATh KOMMYHHMKAIUMU
BO Bcex c(hepax jKU3HU;

- pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOLIEHMUS,
[IOHUMAaTh  3HAUYEHUE  COLUAIbHBIX  3HAKOB,
pacro3HaBaTh HPEANOCHUIKI KOH(JIMKTHBIX
CUTyalui ¥ CMATYATh KOH(IIUKTEI,

- pa3BepHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY
3pEHUs C UCIIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB

rpaduyecKux METOOB; MPUMEHATH (DOPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOHMHATOpHBIE (AKThl |
dbopMyIbl MpU pelIeHUU 3a7ad; OLUEHUBATh BEPOSTHOCTU
pealIbHbIX COOBITHI; 3HAKOMCTBO
CO CIy4yailHBIMH  BeJIMYMHAMHU; yMEHUE TMPUBOIUTH
IpUMEpbl  MPOSIBJICHUS 3aKOHAa OOJBIIMX YHUCEN B
MPUPOIHBIX

U OOILIECTBEHHBIX SIBICHUIX;

ITPG9. YMmenue omepupoBaTh MOHATHUSAMH: TOUYKA, MPsSMas,

IJIOCKOCTb, MIPOCTPAHCTBO, JIBYTpaHHbIN yrodL,
CKpEILMBAIOLINECS IpsIMbIE, [1apajuIeIbHOCTh u
MEPIECHANKYISIPHOCTh MPSAMBIX

U TUIOCKOCTEH, yroJl MEX/1y MPSIMBbIMHU, YTOJI MEXTY TPSIMOI
U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSTHHE OT
TOYKHU

JI0 TUTOCKOCTH, PACCTOSHUE MEXIY MPSMBIMH, PACCTOSHHE
MEX]y TUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh MIPU PEIICHUH
3aa4  W3ydeHHbIe (AKTBI M TEOPEMBbl ITUIAHUMETPHH;
YMEHHE OLCHUBATh pa3Mepbl OOBEKTOB OKPYKAFOIIETO
MUDA;

[TP610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CEYCHWE MHOTOIPAaHHWKA, KyO, Mapajielenumes, npu3ma,
nupamMuna, QUrypa ¥ TMOBEPXHOCTH BpAIlCHHsS, HUIHHID,
KoHyc, T1map, cdepa, ceueHUS QUTYpBI  BpAIICHHS,
IJIOCKOCTh, Kacaromjasicss cdepbl, IMIHHIpPA, KOHYca,
IUIONIab TIOBEPXHOCTH MHPAMHJBI, TPHU3MBI, KOHYCa,
HUATUHIPA, TUIOMAAb chepbl, 00beM KyOa, TPsIMOYTOJILHOTO
napajuiefienunena, MNUPaMHUAbL, TPU3MBL,  LUJIHHJpA,
KOHyca, Iapa; yMeHHe U300paxkaTb MHOTOIPAHHUKH
U TIOBEPXHOCTU BpAIICHHs, HMX CEUYCHHUS OT PYKH, C
MOMOIIBIO0 YEPTEKHBIX HHCTPYMEHTOB U DIJICKTPOHHBIX
CpPEeICTB;  YMEHHE  paclo3HaBaTb  CHUMMETPUIO B
MPOCTPAHCTBE;, YMEHWE  paclO3HAaBaTh  IPABHILHBIC
MHOTOTPaHHUKH;
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I[IP611 VYmMeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpBl B TPOCTPAHCTBE,
UCIOJIb30BaTh OTHOIICHUE IUIONIa/Ied IOBEPXHOCTEH H
00BbeMOB MOAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

[TP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUUHHBI
(mHa, yron, miomians, 0o0beM, IJIONIAab MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (POPMYIIBI U METO/IBL;

I1P613. YMeHnue onepupoBaTh MOHATHUAMU: MPSIMOYTOJIbHAS

CHCTEMA KOOpJIMHAT, KOOPpAWHATBI TOYKH, BEKTOp,
KOOpAUHATBl BCKTOpaA, CKAJAPHOC IPOU3IBCACHUC, YI'OJI
MCXKAY BCKTOpaMH, CyYMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpa Ha YMCJIO; HAXOJIUTh C MOMOILIBK) H3YYEHHBIX
dbopMyn KOOpPAMHATHI CEPEIUHBI OTpPE3Ka, PACCTOSHUE
MEXKly ABYMS TOUKAMU;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/
Ul pElICHHs] 3a/aud, paClO3HAaBATh MAaTEMaTUYECKHUE
(hakThl

¥ MaTEeMAaTHYECKHE MOJICTTH B IPUPOTHBIX U OOIICCTBECHHBIX
SBJICHUSIX, B MHCKYCCTBE; YMEHHE MPUBOJUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOW M MHPOBOU
MaTeMaTUYECKON HAYKH

OK 06. [IposBnsaTe
IpaXkJIaHCKO-
NaTPUOTHYECKYIO TIO3HIIHIO,
JIEeMOHCTPHPOBATH
OCO3HAaHHOE MIOBEJICHHE
Ha  OCHOBE  POCCHMCKHMX

JyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM 4YHUCIE
C y4Y4eTOM TapMOHHU3ALNH
MEXHAMOHAIbHBIX

51 MEKPEIUTHO3HBIX
OTHOLLIEHHUH, IIPUMEHSATH
CTaHJAPThI

JImaHOCTHEIC PE3YIbTATHI JOJIXKHBI OTpaxaTb
B 4aCTu:
- IrpaXaaHCKOro BOCIIMTaHUA: IMPUHATUC

TPAAUIIUOHHBIX HATUOHAJIbHBIX, 06H_[e‘-IeJIOBe‘ICCKI/IX
TYMaHHUCTUYCCKUX U JEMOKPATUICCKUX HGHHOCTCI\/'I;
-IaTPUOTHYCCKOI'O BOCTIMTAHUA:

OEHHOCTHOC OTHOHMICHHUEC K TOCyaAapCTBCHHBIM
CHUMBOJIaM, HCTOPUUCCKOMY u MMpupoaAHOMY
HacJICauo, MaMATHUKaM, TpaaulousaM  HapoaOB

Poccun, noctmxkenusam Poccun B Hayke, UCKYCCTBE,
CHOpTE, TEXHOJIOTUSIX U TPYAE;

MeramnpeamMeTHble pPe3yNbTaThl JAOJKHBI OTPA’KaTh:
OBjnaseHne  YHUBEPCAIbHBIMH  PETYISTUBHBIMU

I1P61. Bnanenue meromaMu J0Ka3aTeNbCTB, alTOPUTMAMHU
pelieHus 3aj1a4; yMeHue (opMyIHpOBaTh OMNpEeAETICHHUS,
aKCHOMBI

U TEOpEeMbl, NMPUMEHATh HUX, NPOBOJIUTH JlOKa3aTeIbHbIE
paccyKIeHHs B XO/I€ PELICHUs 3aay;

[1P64. VYmeHue omepupoBaTh MNOHATHAMU: (DYyHKIMS,
HenpepbiBHasE (YHKIUS, IPOU3BOJHAS, IE€pBOOOpa3Has,
ONPEEIIEHHBIM NHTETpaJl; YMEHUE HAXOAUTh ITPOU3BOJIHBIE
AJIEMEHTapHbIX  (YHKIUH,  HUCHOJB3YS  CIIPAaBOYHBIE
MaTepHalIbl; UCCIENA0BATh B MPOCTEHIINX CiIydasx (GpyHKIUH
Ha MOHOTOHHOCTb, HaXO0JUTh HauoOoIbIINE
U HauMeHbIIWE 3HaueHHs (YHKIMHA; CTPOUTH TpaduKH
MHOT'OYJICHOB c WCIOJIb30BaHUEM anmapara
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AHTUKOPPYIMLIHUOHHOTO
MOBEJCHUS

JNEUCTBUSAMH: B) OMOIMOHAIBHBIN
MIPEIOoJIararouii chOPMUPOBAHHOCTE:
--CAMOCO3HAHHUs,  BKJIIOYAIOIIEr0  CIIOCOOHOCTH
IIOHUMATh CBOC AMOLMOHAILHOEC COCTOSHHUE, BUICTh
HaIpaBJICHUS pa3BUTHUS COOCTBEHHOM
SMOIMOHAIBHOM c(hepbl, OBITH YBEPEHHBIM B ceOe;

- CaMOpeTyJIMPOBAHUS, BKJIFOYAFOIIIEr O
CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTEL 3a CBOE MOBEIEHHUE, CIIOCOOHOCTH
aIalTUPOBATECA K HMOIMUOHAIBHBIM H3MEHEHHSM
U TIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;;

- BHYTpEHHEH MOTHBAI[UH, BKJIFOYAIOIIEH
CTpeMJICHHE K JOCTIDKCHHUIO LeMH U  YCIexy,
ONTHMH3M, HHUIIMATUBHOCTh, YMCHHE JICHCTBOBATD,
HCXOJS U3 CBOMX BO3MOYKHOCTEI;

- DMIIATUH, BKIIOYAIONICH CIIOCOOHOCTH HOHHUMATh
SMOILIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0
MIPH OCYIIECTBICHUN KOMMYHHKAIIMH, CIIOCOOHOCTH
K COUYBCTBUIO U COTIEPEKUBAHHUIO;

- COIMATIBHBIX HaBBIKOB, BKJIFOYAFOIIUX
CIOCOOHOCTh BBICTpanBaTh OTHOIICHUS C JPYTUMH
JTOIBMU, 3a00THTBCS, TIPOSBIATH HHTEpPEC U
pazpemiats KOHQIUKTHI

HUHTCIJICKT,

MaTeMaTHYECKOT0 aHalH3a; MPUMEHATh TPOU3BOIHYIO TPU
pelieHnn 3a1a4
Ha JIBUKCHUE; PElIaTh PAKTUKO-OPUEHTHPOBAHHBIC 334l
Ha HauOOJBIINE U HAUMEHBIITNE 3HAYCHUS, HA HAXOXKCHHE
MyTH, CKOPOCTH U YCKOPEHHSI,

[TPG6. YMmenue pemarb TEKCTOBBIC 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YHCJIC Ha TPOILEHTHI, JIOJU M YacTH, Ha JIBKCHHE,
paboTy, CTOMMOCTh TOBapOB W YCIIYT, HAJOTH, 3aJadd U3

o0nactd  ynopaBieHHs  JIMYHBIMH M CEMEHHBIMU
¢uHaHCAMM);  COCTAaBIATH  BBIPAXKECHUSA,  YyPaBHEHUS,
HEPABEHCTBA M MX CUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCIIENOBATh  IIOJYYCHHOE  PEIICHHE W OLCHUBATh
IPaBJON0I00HOCTb PE3YJIbTATOB;

[IP67. VYmeHue onepupoBaTb HNOHSTUSAMU: CpEIHEE

apudmeTHyeckoe, MeJluaHa, HauOoJplllee U HaUMEHbLIee
3HAYEHMsI, pa3Max, JUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHHUE
YHCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uH(poOpMalLlMI0, TOPEACTaBICHHYHO B  Ta0numax, Ha
quarpaMmax, rpagukax, oTpakarollyro CBOWCTBA peaslbHbIX
MIPOLIECCOB W SIBJIGHUN; MPEACTABIATh HHPOPMAILUIO C
INOMOIIBI0  Tabaul WU JUarpamm; HCCJIEI0BATh
CTaTUCTUYECKHE JTaHHBIE, B TOM qucIe
C MpUMEHEHHEeM TpaHUUecKMX METOJIOB U 3JIEKTPOHHBIX
CPEJCTB;

[TP68. YMeHune onepupoBaTh NOHATUSAMU: CIYyYalHbIH OIBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHUE BBIUYHCIATH BEPOSTHOCTh C  HCIOJIB30BAHUEM
rpaMUecKux METOJIOB; MPUMEHATH (HOPMYJIbI CIIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBI U
dbopMynbl MpU pEHICeHUH 3371a4; OLEHUBATh BEPOSTHOCTH

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4alHbIMM  BEIMYMHAMH; YMEHHE IPUBOAMTH
IpUMephl  MPOSBICHHS 3aKOHAa OONBIIMX 4YHCEl B
IIPUPOJHBIX
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U OOILIECTBEHHBIX SIBJICHUIX;

I1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsl  peIIeHus 3aJadd, paclo3HaBaTh MAaTEMaTUYECKHE
(baxTb

U MaTeMaTHYeCKUe MOJEIH B IPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; yMEHHE IPHUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHH POCCUMCKOW U  MHUPOBOM
MAaTEMaTU4YeCKON HAyKU

OK 07. CogeiicTBoBaTh
COXPAHECHHUIO OKpYKaroIIen
Cpenpl,
pecypcocOepereHuIo,
MIPUMEHSTH

00 HU3MEHCHUM KJIUMAaTa,
TIPUHITUTIBI OCpEKITUBOTO
IPOM3BOJICTBA, APPEKTHBHO
efcTBOBAThH

B UPE3BBIYANHBIX CHTYAIIHSIX

3HaHUA

JIn4HOCTHBIE  PE3yJbTaThl  JOJIKHBI
B YAaCTH: SKOJIOTHYECKOTO BOCTIUTAHHUS:
- AaKTUBHOE HENpUATHE JEeHCTBUHN, NPHUHOCAIINX
BpEJl OKPYXAOUIEH Cpeae;

- yMEHHE TMPOTHO3UPOBATH HEOJIArOMpPUATHBIC
IKOJIOTHYECKHE TIOCIEACTBHS TMPEANPUHUMACMBIX
NEMCTBH, IPeIOTBPALLATh UX;

- pacuIMpeHue OmbITa JEATSIBHOCTH YKOJIOTHICCKOM
HaIpPaBJIEHHOCTH;

MeTtanpeaMeTHble Pe3yNIbTaThl JODKHBI OTPAXKaTh:
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MMO3HABATEIBHBIMU JICHCTBUSIMU:

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ICHCTBUS:

- paspalaThiBaTh IUIAH pELIEHUS TMpPOOJIEMBbI C
y4eTOM aHaju3a UMEIONIMXCAd MaTepuaIbHBIX
1 HEMaTePUAITBHBIX PECYPCOB;

- OCYUIECTBISATH  IIeJICHANpPaBIECHHBIN
nmepeHoca  CpeAcTB W CHoco0OB

B Mpo(heCcCHOHATBHYIO CPey;

- yMeTh MEPEHOCUTh 3HAHWS B IT03HABATEIHHYIO
Y IPAKTHYECKYIO 00JIaCTH KUZHEACSITETbHOCTH;
OByiaseHne  YHUBEPCATBHBIMH  PETYISATHBHBIMH
JEACTBUSAMMU:

0) CaMOKOHTPOJIb:

- J1aBaTh OLIEHKY HOBBIM CHUTYallHsIM, BHOCHUTH
KOPPEKTHBBI B JESITEILHOCTD, OIICHUBATh

OTpaXaTb

TIOUCK
IEUCTBUA

[1P61. Bnanenne MeromamMu J0OKa3aTeIbCTB, AITOPUTMAMHM
pemieHus 3a1a4; yMeHue (OpMYIHpPOBATH OIPENEICHUs,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOJUTH JOKa3aTeJIbHbIC
paccyXIeHUs B XO/I€ PELICHUs 3aay;

[1P64. VYmeHue omepupoBaTh MOHATHAMU: (DYHKIHS,
HernpepbIBHAas (QYHKLUSA, HPOM3BOJHAs, IepBOOOpa3Has,
OINpe/eNIEHHbI NHTETrpal; yMEHUE HaXOAUTh [IPOU3BOJIHBIE
JJIEMEHTApHbIX  (DYHKIMI,  HUCHOJB3ysd  CIIPaBOYHBIE
MaTepHalIbl; UCCIEA0BATh B MPOCTEHINNX CITydasX (QpyHKIHH
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJbIINE
U HauMEHbIIME 3HAa4YeHWs] (QYHKUIHM; CTPOUTh TIpaduKu
MHOT'OYJIEHOB c HCII0JIb30BAHUEM anmnapara
MaTeMaTHUYeCKOIr0 aHaINu3a; MPUMEHATh NPOU3BOJIHYIO MIPU
peleHnn 3a1a4
Ha JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAaHHBIE 33/1a4l
Ha HauOoJIbIIME U HAMMEHbIINE 3HAYCHUS, Ha HaXO0XJIeHHE
IyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMeHue omnepupoBaTh MOHATHUSAMM: pallMOHAJIbHAs
GyHKIMSA, MoKazareiabHass (QYyHKIUS, cTeneHHas (DyHKUWS,
JorapupmMuuecKas byHKLU, TPUTOHOMETPHUUECKHE
¢byHKIMKM, 0OpaTHbIe (YHKIMH; YMEHHE CTPOUThH rpapuku
U3yYeHHBIX  (YHKIMHA, UCMONb30BaTh TpapuKH IpH
M3Y4YE€HUH MPOLIECCOB M 3aBUCUMOCTEMN, IIPU PEILICHUH 3a]1a4
U3 JPYruxX Y4eOHbIX MpPEeIMETOB M 337a4 M3 pPealbHOM
KU3HU; BbIpaXKaTh (opMynamMu 3aBUCUMOCTH MEXIY
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COOTBETCTBHUEC PE3YJIILTATOB LCIAM

BEJIMYMHAMU;

[TPG6. YMmenue pematb TEKCTOBBIC 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, JIOJM M YacTH, Ha JIBUKEHHUE,
paboTy, CTOMMOCTbh TOBapOB M YCIIYT, HAJIOTH, 33Ja4d H3
o0nacTd  ynopaBieHHs  JIMYHBIMU M CEMEHHBIMU
¢uHaHCAMM);  COCTAaBIATH  BBIPAXKECHUSA,  YPaBHEHUS,
HEpaBEHCTBA W HUX CHUCTEMbl [0 YCJIOBUIO 3aJauH,
UCCIIE0BaTh  IOJYYEHHOE  pElIeHHEe U OLICHUBATh
IIPaBJONOI00HOCTh PE3YJIbTATOB;

[1PG8. YMmenue onepupoBaTh MOHATUSIMHU: CIIYYalHBIA OMBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4aifHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOSTHOCTh C  HCIIOJIb30BAHUEM
rpaMuecKux METOJIOB; MPUMEHATh (POPMYJIbI CIIOKEHUS U
YMHOXEHHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (AKTBI U
GbopMynbl NpU pELIEHUH 33/1ay; OLEHHBATh BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO
CO CIy4yallHBIMM  BEIMYMHAMU; YMEHHME IPUBOJUTH
IpUMEphl  NPOSIBJICHMS 3aKOHAa OOJBIIMX 4YHCENl B
IPUPOJHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

ITP69. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMasd,

IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYI'PaHHBIN yroil,
CKPELIUBAIOIINECS IpsIMBIE, NapauIeIbHOCTD u
NEePIEeHIUKYJISIPHOCTD MIPSIMBIX

U IUIOCKOCTEH, YTroJl MEXAy IPSAMbBIMH, YTOJ MEKIY MPSIMON
U IUIOCKOCTBIO, YIOJ MEXKAY IUIOCKOCTSIMH, PACCTOSHHE OT
TOYKH

JI0 TUIOCKOCTH, PACCTOSTHUE MEXIY NPSAMBIMH, PACCTOSIHUE
MEX/y IJIOCKOCTSMU; YMEHHUE HUCII0NIb30BaTh IPU PELIeHUH
3ajjay  M3y4yeHHble (AKTBl M TEOpeMbl IUIAHUMETPHH;
YMEHHE OLEHHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO
MUDA;

[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHHe MHOTOTPaHHMKA, KyO, MapajulelienuIiesi, npu3Mma,
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nupamMuia, GUrypa ¥ MOBEPXHOCTh BpPALICHUS, LUIUHJD,
KoHyc, 1map, cdepa, ceueHUs QUTYpHI BpaIICHHS,
IUIOCKOCTh, Kacaromjasicsi cdepbl, IWIMHAPA, KOHYca,
IJIOIIA b TOBEPXHOCTH MHPAMUJIBI, TPU3MBI, KOHYCa,
HWIMH]IPA, Iomaas chepbl, 00beM Kyda, MPSIMOYTOJIbHOTO
napajviejenunesa, MNUPaMUIbl, TPU3MbI,  WIMHJPA,
KOHyca, IIapa; YyMEHHE Uu300paxaTb MHOTOTPAHHUKH
W TOBEPXHOCTH BpalICHUs, HX CEUYEHUsI OT pPYyKH, C
MOMOUIbI0 YEePTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX

CpPEeACTB;  YMEHHME  pacno3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE;, YMEHUE  pAClO3HAaBaThb  NPaBUIIbHBIC
MHOTOTPaHHUKY;

[IP611 VYmenue omnepupoBaTh TMOHATUSIMU: JBUKCHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpBI B TPOCTPAHCTBE,
UCIIOJIb30BaTh OTHOIICHHE IUIOLIANed IIOBEPXHOCTEH W
00BeMOB TOAOOHBIX (DUTYp TPU PELICHUH 33/1a4;

[1P612. YMeHue BBIUUCIATH FEOMETPUYECKHE BEIMUYHMHBI
(mmHa, yrox, miomans, 0o0beM, IJIOMaab MOBEPXHOCTH),
UCMOJb3Ys U3yYCHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMeHue onepupoBaTh MOHATHUAMU: MPSIMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOPJHMHATBI BEKTOpPAa, CKAIAPHOE IPOU3BEIACHUE, YOl
MEXIY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOMU3BEICHHE
BEKTOpa Ha 4YHCJIO; HAXOAWTh C ITOMOIIBID M3YyYEHHBIX
dbopMyn1 KOOpIMHATBI CEPEeIUHBI OTpPE3Ka, pacCTOSIHHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BoIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsl pElIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakKTbI

¥ MaTeMaTH4YeCKHe MOJIEIH B MIPUPOIHBIX U OOIECTBEHHBIX
ABJIEHUSIX, B HCKYCCTBE, yMEHHE MPHUBOJIUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUH POCCUHUCKOW UM MHUPOBOU
MaTE€MaTUYeCKON HAyKH
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0bem TUCUMILUIMHBI U BUABI y4e0OHOH padoThI

Buj yueOHoi1 padoThl O0bem B
yacax

O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl THCHUIINHBI 232

B T.4.

KOMOMHHMPOBaHHbBIE 3aHATUS 225

KOHTPOJIbHBIE paOOTHI 7

OcHOBHOe coiep:KaHue 192

IIpodeccnonaIbHO OPHEHTHPOBAHHOE cO/lep:KaHMe (Co/lep:KaHue 34

NMPHUKJIATHOT0 MOXYJIA)

IIpomeskyTouHasi aTTecTanus (3K3aMeH) 6




2.2. TemaTuyeCKHH IJIAH U COACPKAHUE TUCIHUTIIUHBI

Coaepixanue yueOHOro MaTepuasa (0CHOBHOe U NPo¢ecCHOHAIBHO
HaumeHnoBaHue pa3aeiioB . O0bem | Dopmupyemble
OPHEHTHPOBAHHOE), JJA00OPATOPHbIC U NPAKTHYECKHE 3AHATHS, NPUKJIATHON
U TeM 4YacoB | KOMIIETEHUHH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHOe€ coJepKaHue
Pa3nea 1. IloBToOpenne Kypca MATeMAaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1. Copneprkanue y4eOHOro Mareprasa 2
Iens n 3apaun marematuky | Llenp u 3agaum MaTeMaTUKU MIPH OCBOCHUU CIEIMAIBHOCTH. ba3oBbie 3HAHUS M yMEHUS
npu OCBOEHMM | IO MaTeMaTUKe B MPOGEeCCHOHANBHONW M B MOBCEIHEBHOW AEATEILHOCTH. MHOXKECTBO,
CIIELIMAJIBHOCTHU. ornepanuu Haja MHOkecTBaMU. [luarpammel Ditiepa—Benna. Mcnonb3oBaHue T€OpeTUKO-
MHoxecTBa U JIOTHKa MHO>KECTBEHHOI'O ammapara [yisi ONHUCaHUs peajlbHbIX MPOLECCOB W SBJICHUI B
npo(eCcCUOHANBHON AESTEIbHOCTH, IPU PEIIEHUH 3a4ad W3 JAPYruxX JUCLMILIUH.
Ornpezenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
Tema 1.2. Copepxkanue ydeOHOro Marepuana 2 OK 01
2
Uucna v BBIYUCICHUS Hartypanbnble u nenble uucna. [Ipu3Haku nenuMocTu 1enblx uyuces. PanuoHanbHbIE OK 02
3
yricia. OOBIKHOBEHHBIE U JECATUYHBIE IPOOH, IPOLIEHTHI, OECKOHEYHBIE TIEPHOANYECKIE OK 03
2
npobu. Apudmerndeckue OINEpaluyd C PalUOHAIbHBIMHM YHMCIaMH, MpeoOpazoBaHMS OK 04
(v} (v 2
YHCIIOBBIX BBIpRXEHUU. JleHcTBUTENbHBIE 4yucia. PalyoHanbHble M HMppalMOHATIbHBIE OK 05
() . 2
yuciaa. ApudMeTHuecKue omepanuu ¢ ACUCTBUTEIbHBIMU uuciamu. [IpulnmxéHnble OK 06
BBIUMCJICHMS], TPaBUJIa OKPYTJIEHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BBIYMCIECHUN OK 07
Tema 1.3 ConeprxaHue yueOHOro MaTepuasa 4
ToxnecTBa u | ToxxaecTtBa M TOXKJIECTBEHHbIE INpeoOpa3oBaHMs. YpaBHEHUE, KOpPEHb YpaBHEHMS.
TOXICCTBCHHBIC HepaBenctBo, perenne HepaBeHCTBA. MeToa HHTEpBaJIOB. PelieHne 1nensix u 1poOHo-
peoOpasoBaHHus. palMOHANBHBIX YPaBHCHUH W HEpaBCHCTB. [IpMMEHEHHE ypaBHEHHI M HEPAaBEHCTB K
YpasHeHns PELICHUI0O MaTeMaTHYECKUX 3a/1ad U 33/1a4 U3 pPa3jInYHbIX 00JIacTe HAyKH U pealbHOM
1 HEpaBEHCTBA o
#U3HN. CUCTEMBI U COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUM U HEpaBEHCTB. CUCTEMBI
JIMHEWHBIX ypaBHEHU. PellleHre NpuKIaaHbIX 3ajad ¢ MOMOIIBI0 CUCTEMBbI JTUHEUHBIX
ypaBHEHUU
Tewma 1.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/epP:KaHHe (COJep:KaHue MPUKJIATHOIO 4
IIpoLieHTHBIE  BBIYMCIEHUS | MOAYJIsI)
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B npodeccuoHaNbHBIX
3aa4ax

[Tpumenenue npoOell M NPOLEHTOB A PELICHUs MPUKIAAHBIX 33a4ad U3 pa3IMuHbIX
oTpacieil 3HaHUM W peanbHOW >KM3HU. [IpHOMMKEHHBIE BBHIYMCICHHUS, IpaBHIIA
OKpYyIJIGHUS, NPUKHIKA M OLEHKa pe3ylbTaTa BbIYMCICHUH. PasHble crnocoOsl
BBIYUCIICHHUS] TPOLEHTOB. [IpolieHTHBIE BBIUMCIECHUS B NPOPECCHOHATBHBIX 3a/avax.
IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3aJad M 3a1ad U3
pa3IMYHBIX 00J1aCTeH HAYKH U PEeAIbHOM KU3HU

Tema 1.5. Copneprkanue y4eOHOro Mareprasia 2
ITocaenoBaTenbHOCTHU [TocnenoBaTenbHOCTH, CIOCOOBI 3amaHusg IIOCIEIOBATEIbHOCTEH. MOHOTOHHEIE
U IIPOTPECCUU [I0CJIEI0BATENbHOCTU. ApupMeTHuecKass U reoMerpuyeckas nporpeccuu. beckoHeuHo
yObIBaromiasi reomerpuueckass —mporpeccus. CyMma OECKOHEYHO  yOBIBAIOIICH
reoMerpuueckon mnporpeccur. PopMysia CIOXKHBIX IpoueHToB. Mcnosb3oBaHue
IIPOrPECCUU JIJISl pPELICHMsI peaJIbHBIX 3a/1a4 MPUKJIIAJHOI0 XapakTepa
Tema 1.6. Copepxanue yueOHOro MaTepuana 4
DyHKIUM U TpaQuKn OyHKus, crnocoObl 3amanust ¢yHkuuu. ['paduk  Qysxnum. B3ammuo oOpaTHBIE
¢ynkuuu. O6sacTh ONpeseNeHuss 1 MHOXECTBO 3HaueHUH ¢yHkuuu. Hynu dyHkum.
[TpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIC PYHKITUU
Kontpoabnas padora no pasgeny 1. BxogHoit KOHTpOJIb
Pa3nes 2. Crenenn u kopuu. CreneHHas, nokazarejJbHas U Jjorapupmuyeckass GyHkuuu 42
Tema 2.1. CopepxaHue yaeOHOro MaTrepuana 4
ApudpmeTrueckuii KOpeHb Apudmernueckuil KopeHb HaTypaibHON cremeHu. J[leiictBus ¢ apudmernueckumu
N—0i1 CTEIICHHU. KOPHSIMH N—OW CTEIICHH.
Tema 2.2 ConeprkaHue yueOHOro MaTepuaia 4 OK 01
Crenenu. CtannapTHast Crenenb ¢ uensiM nokaszateneM. CtannapTHas (popma 3anucu JeHCTBUTEIBLHOTO YKCIA. OK 02’
¢dopma 3anucu Hcnonb3oBanue noaxozsmeil GopMbl 3amucu JE€HCTBUTENBHBIX YUCEN JUISl PELICHMS OK 03’
JNENUCTBUTEIBLHOTO YUCIIA NpPAKTUYECKUX 3a7ad MW I[pelacTaBieHHs] JAaHHbIX. CTeneHb C paldOHAIbHBIM OK 0 5’
nokasaresneM. CBoiicTBa crenenu. [IpeoOpa3oBanue BbIpaKeHUH, CoepkKaIUX CTEIIEHH OK 0 6’
C pallMOHAJIILHBIM ITOKa3aTeIeEM OK 07’
Tema 2.3. ConeprkaHue yueOHOro MaTepuasa 2
CrenenHas GyHKIUSA CrenenHast pyHKIMS C HaTypaJbHBIM U IIEJIBIM TOKazareneMm. E€ cBoiicTBa u rpadux.
CBoiicTBa U rpaduk KOpHs N-0il cTeneHn
Tema 2.4. Vppaunonansusle | ConepxaHue yueOHOro Matepuaa 6
YPaBHEHHUS U HEPABEHCTBA | PenieHne nppalnoHaIbHBIX YpPaBHEHUI U HEPABEHCTB
Tema 2.5. IlokasarenbHble | CopeprkaHue yueOHOro Marepuana 6
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YpaBHCHHUA U HCPABCHCTBA

IToxazaTenpHBIE YpaBHCHH 1 HCPpAaBCHCTBA

Tewma 2.6. CopepxaHue yaeOHOTro MaTepuala 6
Jlorapudm uucna. Cpoiicta | Jlorapudm uymcaa. Jlecaruuynple © HaTypaiabHble Jsorapudmel. IIpeoOpasoBanue
norapupmMoB BBIPOKEHUH, CONIEPKAIUX JOTapruPMBbl
Tema 2.7. IlokazarenpHas | ComepxaHue yueOHOTO MaTepHalia 8
" norapupmuueckas | [TokasatenpHass W jorapudmuueckas (QYHKIHH, HUX CBOWCTBA ©  TpaduKH.
byHKIUY, ypaBHeHus, | Jlorapudmuueckrue ypaBHEHUSI 1 HEPAaBEHCTBA
HEpaBEHCTBA
Tema 2.8. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/epP:KaHHe (CoAep:KaHHue MPHUKJIATHOIO 4
Jlorapudmsl B ipupoie MOYJis1)
U TEXHUKE [Tpumenenue norapudma. Mcropus pazButus marematuku. Jlorapupmuueckas cnupaib
B mpupoje. Ee maremarnueckue cBoicTBa. lVcmonb3oBanue rpadukoB (GyHKIMN IS
HCCJICTOBAHMSI MPOIIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPU PELICHUH 3a7a4 U3
pa3IUYHbIX 00J1aCTe HAyKH U pealibHOM JKU3HU
Tema 2.9. Cogepkanue ydeOHOro Marepuana 2
[IpumeneHnue ypaBHEHUH, Hcnons3oBanue rpadgukoB (GYyHKIUN Ui pEUICHUS ypaBHEHUN U JIMHEHHBIX CHUCTEM.
CUCTEM U HEPABEHCTB [IpumeHeHre ypaBHEHUMN, CUCTEM U HEPABEHCTB K PEIIECHUI0 MAaTEMaTHYECKHUX 3a]ad U
K pEIIeHUIO0 3a/1a4 3a]1a4 U3 pa3IUYHbIX 00J1aCTel HAYKU U peaIbHOM JKU3HH
Kontposbnas padora no pazneny 2
Pa3nea 3 IlpsiMble ¥ JIOCKOCTH B IpocTpaHcTBe. KoopAMHATHI M BEKTOPHI B IPOCTPAHCTBE 30
Tema 3.1. Copepkanne y4eOHOro MaTepuana 4
IloBTOopenne mianumeTpuu. | OcHoBHBIE GUTYPBI, (aKTBl W Teopembl TaHuMeTpuu. OCHOBHBIE TOHSATHUS
OcHoOBHBIE IOHATHS | crepeoMeTpur.  Touka, nmpsimMasi, IUIOCKOCTh, mpocTpaHcTBo.  [loHstHe 00
CTEpEOMETPUU AKCHOMaTHYECKOM IIOCTPOECHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUHN U CIEACTBUS U3 OK 01,
HHX OK 02,
Tema 3.2. ConeprkaHue yueOHOro MaTepuaia 6 OK 03,
[Ipsimble U TIIOCKOCTH B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, TapaJIEIbHbIE U OK 05,
B HPOCTPAHCTBE. | CKPEIUBAIOIINECS NPAMEIE. [1apaiaeabHOCTh MPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: OK 07
[TapannenbHOCT  TPSMBIX, | MapajulebHBIE  OpPSIMbIE B MPOCTPAHCTBE, MAPAUICIBHOCTh  TPEX  MPSMBIX,
OpsMOM W IUIOCKOCTH, | MapauleIbHOCTh MPSIMON M TIOCKOCTH. YTJIBI C COHANpPaBJICHHBIMH CTOPOHAMH, yTOJI
IJI0CKOCTEN MEXIy MpsMBIMH B TpoCTpaHCTBE. [lapaiienbHOCTh IJIOCKOCTEHN: mNapaljiesbHbIE

IJIOCKOCTH, CBOWCTBA MapauIeNIbHBIX IUIOCKOCTed. IIpocreilmme mpocTpaHCTBEHHBIE
(GUrypsl Ha MJIOCKOCTU: TETPa’p, KyO, Mapajuiesenues], HIOCTPOCHUE CeUeHHH
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Tema 3.3.
[lepneHUKyYISIPHOCTD
IIPSIMBIX

U IIJIOCKOCTEU

Copepxanne yueOHOro Marepuana

IlepneHguKyISpHOCTE NPAMOM M IUIOCKOCTH: IEPIEHAMKYJSPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPSMBIEC MAapaJUICIbHbIE U NEPIEHAUKYIISPHBIE K IUIOCKOCTH, NPU3HAK
NEPHEHAUKYJIAPHOCTU NMPAMON M IIJIOCKOCTH, TEOpEMa O IPSIMOW IEpPIEHIUKYIAPHOU
IUIOCKOCTH

Tema 3.4. CopepxaHue yaeOHOT0 Marepuaa 4

VYriel MeXAY IPAMBIMU VYribl B NPOCTPAHCTBE: Yrojd MEXAY NPSIMOA M IUIOCKOCTbIO, JBYTPaHHBIM Yrod,

U INIOCKOCTSIMHU JMHEHHBIM yroJl JIBYIpPAaHHOro yria. [IeprneHauKyinsp M HaKJIOHHBIE: PACCTOSHHUE OT
TOYKU JI0 IUIOCKOCTH, PacCTOSIHME OT HPSIMOM A0 IJIOCKOCTH, HMPOeKIus (Urypbl Ha
IUIOCKOCTh. llepneHauKyIsipHOCTh IUIOCKOCTEW: NPU3HAK MEPHEHAUKYISPHOCTH JBYX
mrockocrei. Teopema 0 TpEX neprneHIuKyIsIpax

Tema 3.5. Copnepxkanne yaeOHOro MaTepuana 4

KoopauHnaTsl 1 BEKTOPEI Bekrop Ha miockocth M B npocTpaHcTBe. CII0)KEHHE M BBIYMTAHUE BEKTOPOB.

B IIPOCTPAHCTBE YMHOKEHHE BeKTopa Ha uucio. PasnokeHue BekTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemienue 3anad, CBA3aHHBIX C NPUMEHEHHEM
IIpaBUJ ACUCTBUM ¢ BeKTOpaMH. [IpsMoyronbpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunarts! Bektopa. IIpocrelimme 3agaun B KOOpAMHATAX. YTOJI MEXKIY BEKTOpaMH.
CkanipHOE MNpOU3BEACHUE BEKTOPOB. BpluucieHHE YIIOB MEXIy MNPSIMBIMH U
10cKocTsIMU. KoopimHaTHO-BEKTOPHBIN METOJ IIPU PELIEHUH F€OMETPUUECKUX 3a1a4

Tema 3.6. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO 6

[Ipsimble M TIOCKOCTH MOYJIsT)

B [IPAKTUYECKHX 3aJjauax PacnonoskeHne mpsAMBIX M IUIOCKOCTEW B OKpPY)KAIOIIEM MUpe (TpUPOJE, UCKYCCTBE,
apXUTEKType, TEXHUKE). Penienne npakTuKo-opueHTUPOBAaHHBIX 3aja4

Tema 3.7. ConeprkaHue yueOHOro MaTepuasa 2

Pemenue 3anau. [Ipsimbie Pemenue 3a1au Ha HAX0XK/IEHUE T€OMETPUUYECKUX BETMUYMH C MCIIOJIB30BAHUEM arapara

U TUIOCKOCTH, KOOPAUHATEI | BEKTOPHO# aireOpsl

1 BEKTOp Kounrposnnas padora no pazneny 3

Pa3nea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 26

Tema 4.1. Coneprkanne ydeOHOro MaTeprana 6

OCHOBBI TPUTOHOMETPUU CuHyC, KOCUHYC U TaHT€HC YHMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCUHYC, apKTaHT€HC
YK CIIOBOTO apryMeHTa. Tpuronomerpuueckas OKPY’KHOCTb, OIpezieIEHUE
TPUTOHOMETPUUYECKUX (PYHKIIMI YHCIOBOTO apryMeHTa

Tema 4.2 OcnoBHble | CopeprkaHue yueOHOTro Marepuana 6
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TPUTOHOMETPUUYECKHUE [IpeoOpa3zoBanre TPUTOHOMETPUUECKUX BbIpaKeHU. OCHOBHBIE TPUTOHOMETPUUYECKHE OK 02,
TOXKJIECTBA bopmybl OK 03,
Tema 4.3. Copneprkanue ydeOHOro Matepraa 4 OK 04,
Tpuronomerpuueckue Oynkuus. [lepuoguueckue ¢pynkunu. Tpuronomerpuueckue (yHKIMH, UX CBOHCTBA U OK 05,
GbyHKLIMH, HMX CBOWCTBa H | rpaduku OK 06,
rpaduKu
Tema 4.4. Copneprkanue y4eOHOro Marepuraa 6
Tpuronomerpuueckue Pemienne  TpUroHOMETpHYECKMX  ypaBHEHMM. IIpuMmepsl  TpUIOHOMETPHUYECKHMX
YpaBHEHMsI 1 HEPABEHCTBA | HEPABCHCTB
Tema 4.5. IIpodeccnonanbHO OpHEHTHPOBAHHOE coOjAep:KaHUe (coAepikaHHe IPUKJIATIHOIO 2
Hcnonb3oBanue MOJLYJIsT)
TPUTOHOMETPUHU [TpoBeneHne MPakTUYECKUX PacyeToB MO (opMyinaM TpUTOHOMETpuH. Vcmonp3oBaHue
B npodeccuoHanbHON | rpadukoB  (DYHKIUE IS HCCIACIOBaHHMS IPOIECCOB M 3aBUCHMOCTCH, KOTOpPBIC
chepe BO3HUKAIOT NPU PELIEHUH 3a]1a4 U3 IPYIHX YUYeOHBIX AUCUUILUINH U PEaJIbHOM KU3HU
Tewma 4.6. Cogepkanue ydeOHOro Marepuana 2
Pemenue 3a1a4 | Tpuronomerpudeckue QyHKIIMH, TOXKIECTBA U YpPABHEHUS
TPUTOHOMETPHUU Kounrpoabnas padora no pazneny 4
Pa3zien 5. MHOrorpaHHMKHM M TeJjia BpalieHust 34
Tema 5.1. Copepkanue ydeOHOro Marepuana 8
MHororpanHuku [TonsiTHE MHOTOrpaHHHMKA, OCHOBHBIE DJJIEMEHTBl MHOTIOTPDAHHHKA, BBIIYKJIBIE H
HEBBIMYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yrojpHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsiMasi U HaKJIOHHAs TPU3MBbl; OOKOBask U MOJIHAs
NOBEpXHOCTh Npu3Mbl. [lapannenenunesn, NpsIMOYTOJIbHBIN MapajjleNienunes U €ero OK 01,
cBoiicTBa. [lupamuaa: n-yronpHas nupaMuja, rpaHd U OCHOBAaHUE NMHUPaMUIBI; OOKOBas OK 02,
U TIOJIHAs TMOBEPXHOCTh NMUPAMMJIbI; IPAaBUJIbHASA U yCE€UYEHHAs NHUpaMuja. DJIEMEHTHI OK 05,
OpU3Mbl U TUpaMUIbl. BelUuCeHNe 371€eMEHTOB MHOIOIpAaHHMKOB: pEOpa, JuaroHaiu, OK 06
yTIIbl OK 07
Tema 5.2. ConeprkaHue yueOHOro MaTepuasa 6
[IpaBuiibHbBIE [TpaBuibHBIE MHOTOTPAHHUKHU: TOHSATHE IPABUIBLHOIO MHOTOIpaHHHKA; IMpaBHIIbHAS
MHOT'OTPaHHUKH. npu3Ma ¥ IpaBWIbHAS MUPAMUJIA; MTPaBUIIbHAS TPEYrojbHAas MUPAMUJIA U MPABHIbHBIN
[Tnomane IIOBEPXHOCTH | TeTpad/p; Ky0. [IpencraBienne o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTadp, JOAEKadAp U
MHOT'OI'PaHHUKOB ukocasip u ap. CedeHus npusMmbl U nupamuiabl. [lnomane O0KOBOM MOBEPXHOCTH U

MOJTHOM TITOBCPXHOCTHU HpﬂMOﬁ IPpU3MBbI, TJIOMIAOb OCHOBaHHﬁ, TCOpEMa O OOKOBOM
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IOBEPXHOCTU MNpsAMON mnpu3Msbl. Ilmomans OOKOBON MOBEPXHOCTHM U IOBEPXHOCTH
NpaBWIBHON NHMpaMHIbl, TeOpeMa O IUIOMAAM OOKOBOM IOBEPXHOCTH YCEUEHHOM
UpPaMUIbI

Tema 5.3.
Tena BpameHnus

Cojnepxkanue yueOHOro maTepuana

[{winHapuyeckas MOBEPXHOCTb, OOpa3yrolMe IWIMHAPUYECKOM IOBEPXHOCTH, OCb
LHWIMHIPUYECKON noBepxHocTU. LlunuHap: ocHoBaHUS U OOKOBask IOBEPXHOCTH,
oOpaszyroias M OCb, IUIOMAAb OOKOBOM UM NOJMHOM moBepxHocTu. KoHuueckas
MOBEPXHOCTh, 00pa3yrone KOHUYECKOW MOBEPXHOCTH, OChb M BEpIIMHA KOHHUYECKOM
nosepxHoctu. KoHyc: ocHOBaHMe M BeplIMHA, 00pa3yrolias 1 och, IUIO0IIAb OOKOBOH U
MOJTHOM TOBEPXHOCTU. YCEUYEHHBIM KOHYC: OOpa3ylolle M BBICOTA, OCHOBAaHHUSA H
6okoBas nosepxHocTb. Cdepa u map: LEHTp, paanyc, TMaMeTp, MIOMaaAb TOBEPXHOCTH
chepsl. Bzaumnoe pacmosokenue chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe, miomanb chepsl. M3o0pakeHue Ten BpalleHHs Ha IJIOCKOCTHU. Pa3BépTka
LHUJIMHAPA U KOHYCa

Tema 5.4.
O0BeMBL u IUIOIIA AN
MMOBEPXHOCTEH TeI

CopepxaHue yaeOHOro Marepuana

[TonsiTue 06 00BEME Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBAa 00bEMOB Ten. Teopema
00 00BEMe MPAMOYTOIBHOTO TTapajUIe/ICHIIe/Ia U CISACTBUS U3 He€. 00beM MUPaMUIbI U
npusMel. O0bEM HUIMHAPA, KoHyca. O0bEM mapa u miaowanb cgepsl. [logo6HbIE TEna B
npoctpaHcTBe. COOTHOLIEHUS MEXY IUIOMIASIMU IOBEPXHOCTEH, 00BbEMaMU OJOOHBIX
ten. CedeHus: mumHApa (MapauielbHO W TEPIEHAMKYISIPHO OCH), CEYEeHHUs KOHyca
(mapayuielbHOE OCHOBaHHMIO U TPOXOJIEe uYepe3 BEpUIMHY), CEYeHMs Iapa.
MHororpaHHuK, ONMCaHHBIM OKOJO chepsrl; cepa, BIUCaHHAST B MHOTOIPAaHHUK WU B
TEJIO BpaIlleHUs!

Tema 5.5.

JIBu>KeHHe B TPOCTPAHCTBE.
Ceuenuss u KOMOHMHaAIIUK
MIPOCTPAHCTBEHHBIX (QUTYD

IIpodeccuonabHO OpHEHTHPOBAHHOE coAep:KaHHe (coAepiKaHHe INPHKJIAJIHOIO
MOYJIsT)

CumMeTpHsi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEJIBHO TOUYKH, MPSMOM, MIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHMpaMuiax,  Napajulelenunenax,  MPaBUIbHBIX

B npodecCHOHANBHBIX | MHOTOTpaHHUKaX. CHMMETpHUs B TIPUPOJE, ApXUTEKType, TEXHUKE, B OBITY, B

3aa4ax npodeccun. Hcnonb3oBaHuWE JBUKEHUH B NPOCTPAHCTBE MPU pEIICHUH 3ajad.
[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U Tell BpaieHus. Merox cienoB. KomOunanus
TEJI BpallleHWss U MHOTOIpaHHHUKOB. Vcnosibp3oBaHne KOMOMHAIMK MHOTOTPaHHHUKOB U
TEJ BpallleHHsl B IPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4ax

Tema 5.6. Copnepxkanne ydeOHOro MaTeprana

Pemenue 3aja4. | Beruncnenne BeIMYUH (JUIMHA, YTOJI, 00bEM, IUIOIAAb MOBEPXHOCTH) T€OMETPHUECKUX
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MHOrorpanHuku #  Tena
BpAILICHUS

buryp, wucnonb3ys usydeHuole ¢opMmynsl U Meronbl. [locTpoenue ceueHwmit
MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BBIMOJIHEHHE (BBIHOCHBIX) IJIOCKUX YEPTEKEU U3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y

KonTpoJsbHas pabora no paszaeny 5

Pazjen 6. [IpousBoaHasi u nepBoodpasHasi pyHKIun 50

Tewma 6.1. CopepxaHne yaeOHOr0o Marepuaa 2

MOHOTOHHOCTb u | [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl ¥ MHUHUMYMBl (DYHKIMH.

AKCTPEMYMBI Gbynxuuy. | Haubomnbiiee 1 HaMMeHbIIee 3HaYeHHE PYHKIIUH Ha TIPOMEKYTKE

Touku skcTpeMyma

Tema 6.2. Copepxkanue ydeOHOro Marepuana 6

Ilonatne  HenpepwiBHOCTH | HenmpepriBHbIE GyHKIIMH. MeTo1 MHTEPBAJIOB JJIs PEIICHHs] HEPaBEHCTB

byHKIHN. MeTton

UHTEPBAJIOB

Tema 6.3. Copepxkanue ydeOHOro Marepuana 10

IIpoussoaHas. [lpousBomnas ¢yHkumuu. ['eomerpudecknii M (QU3MYECKUH CMBICT TNPOU3BOIHOI.

I'eomerpuueckuii u | [IpousBonHble 3neMeHTapHbIX QyHKIMH. DOpMyIIbl HAXOXKAECHUS POU3BOAHON CYMMBI,

buznueckuit CMBICII | TPOU3BEJICHUS U YACTHOTO (DYHKITHIA

IIPOU3BOJTHOMN

Tema 6.4. MounotonHocts | Comeprkanue yueOHOro MaTepuaia 6

GyHKIUH. Touku | [[pumeHeHre TPOM3BOTHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTH |

HKCTpEeMyMa HKCTPEMYMBI

Tema 6.5. ConeprkaHue yueOHOro MaTepuasa 6

HauGonbiiee U | Haxoxnenue HauOONbIIET0 W HAWMEHBIIErOo 3HAaYeHUs (YHKIMM Ha OTpE3Ke.

HalMeHbIIIee 3Ha4yeHus | [IpuMeHeHre NpPOM3BOMHON Il HAXOXKIACHUS HAMJIYYILEro pellieHUs B MPHUKIIaJIHBIX

byHKITIU 3a/1a4ax, JJIsl ONpeesIeHUs] CKOPOCTH MpoLiecca, 3alaHHOT0 (GopMyJIoi UITH rpad koM

Tema 6.6. Haxoxnenue | [IpogeccuoHaIbHO OPHEHTHPOBAHHOE CcoOJep:kaHue (CodepkaHHe NPUKJIATHOIO 6

ONTUMAJIBHOTO pe3yJbTaTa C | MOAYJIs1)

ITOMOUIBIO TPOU3BOJHON [Tpuknaanple 3amaud, B TOM 4YHCIE COLUAIbHO-3KOHOMHYECKOTO M (PU3UUECKOro
XapakTepa, UX pelieHre CpeICTBaMU MaTEMaTHUeCKOTro aHaJIn3a

Tema 6.7. Coneprxanue yueOHOro MaTepuasa 6

[lepBoobpaznas pyHKuHN ITepBooOpaznas. Tabmuia nepBooOpa3HBIX

Tema 6.8. Copnepxkanne ydeOHOro MaTeprana 6

[lmomanes KpUBOJIMHEMHOMN

I/IHTCFpaJl, €ro I“GOMeTpI/I‘-ICCKI/Iﬁ n (I)I/I3I/I‘ICCKI/Iﬁ cMbICI. Brramcienue HWHTCTpajia 110

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
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Tpamneiuu. ®dopmyina | hopmyne HeroTona-JleiitoHuma
Herotona — JleliOauna
Tema 6.9. Copneprkanue ydeOHOro Matepraa 2
IIpumenenue npousBoaHoM | Pemenune 3amad Ha mNpUMEHEHHE TMPOM3BOAHOM M HMHTErpajia Ui BBIYMCICHUS
U IepBo0Opa3HON QYHKUMU | PU3HUECKUX BEIMUYHH U ILIOMIAEH
KonTpoJsbHnasi pabora no paszaeny 6
Pazjen 7. Teopusi BepoATHOCTEH M CTATHCTHKA 32
Tema 7.1. CopepxaHne yaeOHOr0o MaTrepuaa 2
IIpencraBnenue naHHBIX [IpencraBieHre AaHHBIX C MOMOMIBIO TaOuuI U nquarpamM. CpenHee apuQmeTndeckoe,
U olMcarebHas CTATUCTHKA | MeAMaHa, HAauOOJbIllee M HAaUMEHbIIee 3HAYCHHs, pa3Max, AUCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YUCIIOBbIX HAOOPOB
Tema 7.2. Copepxkanue ydeOHOro Marepuana 6
Cay4aiiHblie COOBITHSL. CrnyualiHble SKCIIEpUMEHTHI (ONbBITHI) U CAy4yailHble COOBITHS. DJIeMEHTapHbIE COOBITHS
Omnepanuu Haj COOBITUAMH | (MCXO/bI). BeposATHOCTH CIy4aHOrO COOBITHSA. BJIM30CTh YaCTOTBI W BEPOSITHOCTH
coObiThii. CitydaiiHble OMBITHI C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHUSIMH.
BeposiTHOCTH COOBITUI B ONIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.
Omnepanuu HaJ COOBITUSIME: TIepecedeHue, 00beInHEHHE, TIPOTUBOIOIOKHBIE COOBITHSI.
Huarpammbl Oiinepa. Popmyna CIOXKEHHUS BEPOSTHOCTEH. YCIOBHasg BEPOATHOCTb.
YMHOKEHUE BeposTHOCTEH. [lepeBo cityyallHOro skcnepuMeHta. Dopmysa IMOJHOU
BeposiTHOCTH. He3aBucuMble coOBITHS
Tema 7.3. IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COAEpP;KAHHME (COoAepKaHUE IPHUKIATHOIO 4 OK 01. OK 02
BeposiTHOCTB MOyJIs1) OI& 03 ’
B npodeccronanbHbIX | [lepBuuHas 00pabOTKa CTaTUCTUYECKUX JaHHBIX. ['paduyeckoe WX MpeicTaBlICHHE. OK 0 4’
3a1a4ax HaxoxneHue cpeaHHMX XapaKTepUCTHK, HaONoJaeMbIX JaHHbIX. OIEeHKa BEpPOSTHOCTH OK 06
coObITHSI B IPO(ECCHOHATIBLHON JIEATENbHOCTH, pPElIeHHE NMPOPECCUOHANBHBIX 3a7a4y Ha
BEPOSTHOCTb COOBITHS, NPHUMEHEHHE CTAaTHCTUYECKUX METOJO0B IS pELIeHUS
npoecCHOHATIBHBIX 3a7a4
Tema 7.4. ConeprkaHue yueOHOro MaTepuaia 4
OnemeHThI KOMOMHaTOpUKN | KoMOMHATOpHOE TipaBMiio yMHOXeHuUs. [lepecTanoBku u pakTopuan. Yucno coueTanui.
Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa
Tema 7.5. Copeprkanne ydeOHOro MaTeprana 2

CCpI/II/I OCICA0BAaTCIBHBIX

bunapublii cnyuaiiHblii  omBIT (MCHBITaHUE), ycmex M Heyaada. HesaBucumeble

HUCIILITAHUN

HUCIIbITAHUA. CepI/IH HE3aBUCHUMBIX UCHBITAaHUN J0 IEPBOro ycricxa. CepI/IH HE3aBUCHUMBIX
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ucnbITaHui bepHysim

Tema 7.6. CopepxaHue yaeOHOro Marepuaa 4
. Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTeW. [luarpamMma pacmnpenesieHusl.
CnydaiiHble BEJIIMYMHBI U .
ACIIDEIICIE ITpumepsl pacnpezesieHui, B TOM YHUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.
i} JICHMSL. o
1134 5 A . YucioBble XapaKTEpUCTUKH CIy4alHBIX BEJIMYMH: MaTeMaTH4YeCKOe OXHUIAHHE,
aTEeMaTUYECKO
. . | Aucmepcusi M CTaHAAPTHOE OTKJIOHEHHue. [Ipumeprl NpHMEHEHUs MaTeMaTH4eCKOIo
OKUJaHHE CIIy4aiHOI .
JU— OXXKMJIaHMS,, B TOM 4YHMCIIE B 3a/Ja4ax M3 IIOBCEJHEBHOM >XM3HU. MaremaTuyeckoe
B . oo
OXyjaHue OWHApHOW CiIydailHOW BeMMYMHBI. MaTeMaTH4ecKoe OXKUIAHHE CYMMBI
CIy4alHbIX BEIWYMH. MaTeMaThyeckoe OKMJAHUE M JUCHEPCUS] T€OMETPUYECKOTO U
OMHOMUAIBHOIO paclpeaeIeHuil
Tema 7.7. CopepxaHue yaueOHOro Marepuana 4
3akoH  OOJBIMX  YHMCEN. | 3aKOH OOJBIIMX YKCEN U €r0 POJib B HayKe, MPUPOC U o01iecTBe. BEIOOPOUYHBIH METO
HenpepsiBHble  ciay4aliHbIe | uccienoBanuii. [IpuMepbl HENPEPHIBHBIX CIy4YalHBIX BeMUYMH. [IOHATHE O IIOTHOCTH
BEJIMYMHBI (pacIpeneIeHus) | pacipeesieHus. 3a1add, MPUBOISINUNE K HOPMAIbHOMY pachpexaeieHuto. [lonstue o
Hopwmainbnoe HOPMAaJIbHOM pacnpeieICHun
pacnpezeneHue KonTpoJsbHas pabora no tTemam pasaena /
IIpomexyTounas arrecranms (IK3amMeH) 6
Bcero: 232
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3. YciaoBus peaju3anuu NporpaMMbl 00111e00pa3oBaTeIbHON JUCHUILTHHBI
3.1. Jlna peanu3auvud NPOrpamMMbl JAUCHUIUVIMHBI JOJLKHBI OBbITH

NpeayCMOTPEHbI cjieAylolue crenualbHble MOMeeHMs

Peanuzamusi mporpaMMbl IUCHUIUIMHBL TpeOyeT Hanuuus ydeOHOro KaOuHeTa
MaTeMaTHKH.
TexHuueckue cpeicTBa 00y4eHus:
- KOMIUIEKT YEpPTEeKHOr0 OOOpYJAOBaHUS M MPHUCIOCOONCHMN sl IIKOJBHOW JOCKH
(TpeyroJabHUK, TPAHCIIOPTUD, LIUPKYIIb, INHEHKA);
- MOJIeNIU JUI U3YUYCHHS TeOMETpUYeCKUX QUryp (4acTu LENOoro Ha Kpyre, TPUrOHOMETPUYECKHI
KpYT, CTEpEOMETPHUECKUI HabOp, HAOOPHI FTEOMETPUUECKUX MOJIeNel U GUryp ¢ pa3BepTKoOii).

3.2. Uu¢popmanuoHHoe odecneyeHre peau3auu NporpaMmMbl

1. OcHOBHBIE JIEKTPOHHBIE HCTOYHUKHU:

1. Marematuka. Aurebpa ¥ Hayala MaTeMaTU4YecKoro aHanu3a. ba3oBblli  ypOBEHb.
OnexrponHas popma yaeoHoro mocoous aiust CII0  Amumo Il A., TkauéBa M.A.,
Kosnsirun FO.M. u np. 9bC

2. Maremaruka. ['eomerpus. ba3oBeiii ypoBeHb. DIeKTpOHHAs GopMa y4eOHOTO mOcoOus st
CIIO Aranacsan JI.C., byry3oB B.®., Kagomies C.b. u np. 9BC

3. Matemaruka. ba3oBwlii ypoBeHb. DnekTpoHnHas ¢opma ydeOnoro mocodus misa CIIO. B 2
ygacTsax. Yactes 1 Kapn A. I1., Bepuep A. JI. OBC

4. Matemaruka. ba3oBelii ypoBeHb. DnekTponHas ¢opma ydeOnoro mocodbus misa CIIO. B 2
yacTsax. Yacts 2 Kapn A. I1., Bepuep A. JI. OBC

2. JIOTONHUTENEHBIC UCTOYHUKH:

1. Anumos III.A. u ap. Maremaruka: anredpa u Hadyajga MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.

Anrebpa u Hayalla MaTeMaTHUeCKoro aHanu3a (0a30BbIi U yrayOnaeHHbIi ypoBHHU).10—11 kac-

cel. — M., 2017. (OBC)

2. Aranacs JI. C., Byry3os B. ®@., Kagomiies C. b. u 1p. ['eomerpust (6a30BbIN U yrITyOJISHHBIHA
ypoBHH). 10—11 xmaccer. — M., 2014.

HHTEpHET-PECYPCHI:

http://www.uztest.ru /- caiit npeanasHaueH ist moarotToBku k EI'D mo MaTeMaTHKe, BAPHAHTHI,
TECThI, KOHCIIEKTHI 110 MaTeMaTHKe, aredpe, TeOMETPHH.

http://www.allmath.ru/ - matemaTiueckuii mopra, MaTepHaibl IO MATEMATHIECKUM
JMCIUTLTHAM.

http://www.mccme.ru/free-books/- maTepuasb! (oTHBIE TEKCTBI) CBOOOTHO PaCIPOCTPAHIEMBIX
KHHT 10 MaTeMaTHKE
http://www.bymath.net/ - cpennss MaTeMaTH4YecKasi HHTEPHET IIKOJIA

3.3 locTtynHocTh s yyacTHMKOB ¢ OB3
JlomrycTumast HO30JI0THYECKas TPyIIa:
HapylIeHue 3peHus (caaboBUIAIINE)
HapyIieHre ciayxa (ciadoCbIIaIIme)
HapyIeHue onopHo-aBurarensaoro ammaparta (HOJIA)
oOrmue 3a001eBaHus (HapyIIeHHE JbIXaTeIbHON CUCTEMBbI, MUILEBAPUTEIBHOM, YHTOKPUHHON
CUCTEM, T.]I.)

32


http://www.uztest.ru/
http://www.allmath.ru/
http://www.mccme.ru/free-books/
http://www.bymath.net/

4. KOHTPOJIb H OLIEHKA pe3yJIbTATOB OCBOeHHMs 001e00pa3oBaTeIbHOM

JTUCIHHUILINHBI

Kontpoar m

OIICHKAa pPC3YyJIbTaTOB

OCBOCHUA

00111e00pa3oBaTeIbHOM

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opmupoBaHHe OOHIMX U MPOdEeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam U

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo6masi/npodeccuonanbHast Pasznen/Tema Tun OLIEHOYHBIX
KOMTIeTEHIIUs MEepONpHUsSITHS
OK 01. Beibupats criocoOsI Tema 1.1, 1.2I1-o/c, 1.3, | TecrtupoBanue

peleHHs 3a1a4
npoQecCHOHAIbHON
NESITeIbHOCTH TPUMEHUTEIIHHO
K Pa3JIMYHbIM KOHTCKCTaM

1.411-o/c, 1.5I1-0/c, 1.6.
Temer 2.1- 2.7, 2.8 II-0/c,
2.9.

Temer 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temur 4.1 - 4.4, 4.511-0/c,

YcTHbIN onpoc
MareMaTH4eCKU JUKTAHT
[IpencraBnenue
pEe3yJbTaTOB NPAKTUYECKHUX
pabor

KonrponsHas pabora

4.6. Bremmosaenue 3aJaHUN
Temsr 5.1, 5.2, 5.3[1-0/c, | mpomMeKyTOUHOM
5,4, 5.5I1-o/c, 5.6. aTTeCTalUU
Temer 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temsr 7.1, 7.2, 7.311-o/c,
74-717.
OK 02. Ucnonws30Bath Tema 1.1, 1.2[T-o/c, 1.3, | TectupoBanue

COBPEMEHHBIE CPEICTBA ITOUCKA,
aHaJIM3a U NHTEPIPETALHH

1.411-o/c, 1.5I1-0/c, 1.6.
Temsr 2.1- 2.7, 2.8 1I-o/c,

YCTHBIN onpoc
MaremMaTnyecKuil JUKTAHT

uHpopManuy, 2.9. IIpencraBnenue
1 UTHPOpPMAIMOHHBIE Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToOB NPAKTHUECKUX
TEXHOJIOTHH /17151 BBITTOJIHEHU S 3.7. pabot
3a/1a4 NpoQeccuoHaIbHON Temsl 4.1 - 4.4, 4.511-0/c, | KontposbHas pabota
JEeSITENIbHOCTH 4.6. Bremmonnenue 3a/laHui
Temwr 5.1, 5.2, 5.3[1-0/c, | mpomMeKyTOUHOM
5,4, 5.511-0/c, 5.6. aTTecTaluu
Temnr 6.1 - 6.5, 6.611-0/c,
6.7-6.9.
Temwmr 7.1, 7.2, 7.311-0/c,
714-7.7
OK 03. IimanupoBaTh Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue

U peaJln30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe

U INYHOCTHOE PA3BHUTHE,
HNpEeaIPUHUMATENBCKYIO
JeSITeTbHOCTD

B nipodeccuoHanbHoOM chepe,
HUCIIOJb30BAaTh 3HAHUA

1o (UHAHCOBOM TPAaMOTHOCTH
B Pa3JIMYHBIX ) XU3HCHHBIX
CUTYaIUSIX

1.4I1-0/c, 1.5I1-o/c, 1.6.
Temnr 2.1- 2.7, 2.8 II-0/c,
2.9.

Temnr 3.1 - 3.5, 3.611-0/c,
3.7.

Temnr 4.1 - 4.4, 4.511-0/c,
4.6.

Temnr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temwr 7.1, 7.2, 7.311-0/c,

YcTHBIN onpoc
MaremaTndecknii TUKTAHT
[IpencraBnenue
pEe3yJIbTaTOB MPAKTHYECKHUX
pabort

KonTponbhas pabora
Brimmonnenne 3aJaHul
MPOMEKYTOUHOMN
aTTecTaluu
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7.4-17

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH U PadOTATh
B KOJUIEKTHBE U KOMaH e

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.
Temur 4.1 - 4.4, 4.511-0/c,
4.6.

Temwr 5.1, 5.2, 5.3I1-0/c,
5.4, 5.511-0/c, 5.6.

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

TectupoBanue

VYcrHblii onpoc
MaremaTnyecKui JUKTaHT
[IpencraBnenue
pEe3yNbTAaTOB MPAKTUUYECKUX
pabor

KonrponsHas padora

6.7-6.9. Brmmonaenue 3aJaHUN
Temsr 7.1, 7.2, 7.3I1-0/c, | mpoMeEXyTOUHOM
14-7.7 arrecTanun

OK 05. Ocy1iecTBasiTh YCTHYIO Tema 1.1, 1.2I1-o/c, 1.3, | TecrtupoBanue

Y MUCbMEHHYIO KOMMYHHUKAIIUIO
Ha TOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu

C Y4ETOM OCOOCHHOCTEH
COIIMATLHOTO

U KyJIbTYPHOTO KOHTEKCTa

1.411-o/c, 1.5I1-0/c, 1.6.
Temer 2.1- 2.7, 2.8 II-0/c,
2.9.

Temer 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temer 4.1 - 4.4, 4.511-0/c,

VYcrHblii onpoc
MaTteMaTU4eCKU JUKTAHT
[IpencraBnenue
pEe3yIbTAaTOB MPAKTUUYECKUX
pabor

KonrponsHas padora

4.6. Brimosnaenue 3aJaHUN
Temsr 5.1, 5.2, 5.3[1-0/c, | mpomMeKyTOUHOM
5,4, 5.5I1-0/¢c, 5.6 aTTeCTalUU

OK 06. ITposBnsiTe Tpaknancko- | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanue

HaTPUOTUYECKYIO MTO3UIIHIO,
JEMOHCTPUPOBATH OCO3HAHHOE

1.411-o/c, 1.5I1-0/c, 1.6.
Temer 2.1- 2.7, 2.8 II-0/c,

YcTHbIM Onpoc
MareMaTH4eCcKUil TUKTAaHT

MOBEJICHUE HA OCHOBE 2.9. [IpencraBnenue
TPaAULMOHHBIX Temsr 4.1 - 4.4, 4.511-0/c, | pe3yabTaTOB NPAKTHUECKUX
o01ieyenoBeyeckux eHHocTel, | 4.6. pabot

B TOM YHCJIE C yUYE€TOM Temwr 5.1, 5.2, 5.3I1-0o/c, | KonrponbHas paboTa
rapMOHU3ALNU 5,4, 5.511-0/c, 5.6. Brinonnenue 3aJIaHUMN
MEKHAIIMOHAJIbHBIX Temwr 7.1, 7.2, 7.311-0/c, | mpomMeKyTOUHOM

U MEXPEIUTHO3HbIX OTHOLIEHUH, | 7.4 -7.7 aTTecTaluu

MPUMEHSITh CTaHIAPTHI

AHTUKOPPYIMIIMOHHOTO

TTOBEJICHUS

OK 07. CogeticTBOBaThH Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

COXPAHEHHUIO OKpYKaroLen
Cpefibl, pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS

00 U3MEHEHUH KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JIEUCTBOBATh B YPE3BbIYAMHBIX
CUTYaLUAX

1.4I1-o/c, 1.511-0/c, 1.6.
Temwr 2.1- 2.7, 2.8 II-0/c,
2.9.

Temsr 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temwr 5.1, 5.2, 5.3I1-0/c,
5.4, 5.511-0/c, 5.6.

Temrr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

VYerHbli onpoc
MaremaTudecKkuii JUKTAHT
[IpencraBnenue
pe3yNbTaTOB MPAKTUUYECKUX
pabor

KonTponbnas pabota
Brimonnenune 3aJaHul
IIPOMEKYTOUHON
aTTecTaluu
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Pa3paborumkmn:

I'BIIOY bupckuii

MHOTOIIPOGUIbHBIH

HDOd)eCCI/IOHaJ'IbHHﬁ

KOJUTIC K [IpenonaBarennb I".P. JlockyToBa
(mecTo paboThl) (3aHKMaeMast JOJDKHOCTD ) (moxnuck) (nHUUKATEL, haMurs)

Pabouas nporpamma npomuia cogepxarenbuyto sxkcneptusy B I'BIIOY bupckuii
MHOTOIPO(GUIBHBINA ITPOopecCHOHATbHBIN KOJUIEIK

OKCNEepTHI:

I'BIIOY bupckuii

MHOTOIPOGUITBHBIN

HDOd)CCCHOHaHbeIﬁ

KOJUIE K Cr. MeToaucT M.E. Jly3anuHa
(mecTo paboTh) (3aHUMaeMasi I0JKHOCTB ) (moxnuck) (uHUIMAIBL, hamuns)

I'BIIOY bupckuii

MHOFOHDOd)PIJ'IBHBIﬁ

npodeccuoHaNbHBIM

KOJIIEJK Meroauct JI.H. 3akupoBa
(MecTo paboThI) (3aHUMaeMasi JI0JDKHOCTB ) (Tomnuck) (MHMLUATIBL, (haMIIIHS)

I'BIIOY bupckuii

MHOTONIPOGUITLHBIN

npodeccuoHaTbHBIN

KOJUIEJIK PykoBonurtens MO I'.P. JlockyToBa
(mecTo paboThI) (3aHUMaeMasi IOJKHOCTB ) (moxnuck) (uHUIMANBL, hamuns)
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