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1. O0mas xapakrepucTuka padoueii nporpaMmsbl 0011e00pa3oBaTeJIbHOM
AUCHUIIMHBI «MaTeMaTHuKa»

1.1. Mecro  AMCHMIUIMHBI B CTPYKType  npogeccHOHAIbLHOM
o0pa3oBareabHoil nporpammsl CIIO:

O6mieoOpazoBaTebHas IUCLUILINHA «Marematuka» SIBJISIETCS
00si3aTebHOM  YacThi0  OOIIEOOpa3oBaTENbHOIO  IMKJIA  00pa3oBaTEeNbHOM
nporpaMmMmbl B cootBeTcTBUM ¢ DI'OC CIIO mno cneunansHocTH 40.02.02
[IpaBoOXpaHUTENbHAS 1EATENLHOCTh

1.2. llesqin ¥ IUIaHMPYeMble Pe3yJIbTaThl 0CBOCHHS AUCHUILINHBI:

1.2.1. Heab AuCUMIIAHBI

Conepxanue POrpaMMBbl 00111e00pa3oBaTeIbHOM JUCIUIIINHBI
«MaremMaTuka» HamnpaBJIE€HO HAa JOCTUKEHUE pE3YyJbTaTOB €€ W3YyYEHHUS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuerom mnpodeccuoHaIbHOM
HarnpassieHHocTH PI'OC CIIO no cnenuansaoctu 40.02.02 [IpaBooxpanutenbHas
JEeSTEIHHOCTD

[IpuoputeTHHIMU HESIMU o0yueHus MaTeMaTHuKe
Ha 6a30BOM YPOBHE SIBJISIOTCS:

dbopMHpoOBaHUE EHTPATBHBIX MAaTEMATUYECKUX MOHATUN (YUCIIO, BEIUYMHA,
reoMeTpudeckasi Gurypa, nepeMeHHas, BEpOSITHOCTh, QYHKIIHUS), 00eCTIeUBAIOIINX
MPEEeMCTBEHHOCTh W TEPCIEeKTUBHOCTh ~ MAaTEMaTU4YeCKOro  o0pa3oBaHUs
oOyyJaromumxcs;

NOJIBEICHHE O0YyYaroluXcsi Ha JOCTYIIHOM JJisi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHUKH M OKPYXKAIOIIEro MHUpa, TMOHUMAaHUE MaTeMaTHKU
KaK 4aCcTH 00ILEN KyJbTypbl YEJIOBEYECTBA;

pPa3BUTHE HMHTEIUICKTyaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyYarOIIMXCA,
MO3HABATENILHON  AKTUBHOCTH, HUCCJENOBATENLCKUX  YMEHUH, KPUTUYHOCTU
MBIIIUICHUS, UHTEpECa K U3YYEHUIO MAaTEMATHUKY;

dbopmupoBanre (HYHKIIMOHATIBLHOM MAaTeMaTHYeCKOW TPaMOTHOCTH: YMEHHUS
pacrio3HaBaTh MaTEMAaTHYECKHUE AacCIleKThl B PEAIbHBIX JKMU3HEHHBIX CHUTYAIUSIX

n Inpu N3Yy4YCHUU APYyTrux JUCIIMITIINH, IIPOABJICHUA 3aBUCUMOCTEH )51



3aKOHOMEPHOCTEH, (OpMyIMpOBaTh HMX HA S3bIKE MaTEeMaTUKU H CO3/aBaTh
MaTEeMaTUYeCKUe MOJENHU, MPUMEHATh OCBOCHHBIM MaTeMaTHYeCKUui amnmapar
JUISL pELICHUs] TMPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, 3ajad mnpodeccuoHanbHON

ACATCIbHOCTH, HHTCPIIPCTUPOBATE K OICHUBATDH ITOJIYYCHHBIC PC3YyJIbTATHI.

1.2.2. Ilnanmpyemble pe3yJbTaThbl OCBOEHHUS 001Ie00pa3oBaTeJbHOM
aUcHUIIHHBI B c00TBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe ®I'OC COO mo
cnenuajgbHocTH 40.02.02 IIpaBooxpaHuTeIbHAS 1eSITEJIbHOCTD.

Ocoboe 3HaueHHE MWCIUIUIMHA HMeeT npu dopmupoBanun u pa3Butuu OK.
O6mue komnereniuu (nanee — OK) ®I'OC CIIO B cooTHECEHUH C TUYHOCTHBIMH,
METaNnpeIMETHbIMU U MPEIMETHBIMU pe3yJbTaTaMu O00yueHHs 0a30BOr0 YpOBHS

(manee — [TP6) ®I'OC COO npencraBieHbl B TAOIUIIE:



O0me KOMNEeTeHINH

Ilnanupyembie pe3yJbTaThbl 00y4eHH

Oommue

I[I/ICIII/IHJ'II/IHapHLIe

OK 01. Bsibupats crnocoObl
peleHus
poheCCUOHAITBHOM

3aga4

JACATCIBHOCTHU
MNPUMCHUTCIIBHO
K pa3JIMYHbIM KOHTCKCTaM

JIngHOCTHEBIC pPE3yJabTaThl  JOJIZKHBI
B YaCTH: TPYJOBOTO BOCIIUTAHUS:

- TOTOBHOCTb K TpPYyAy, OCO3HAHHE I[EHHOCTHU
MacTepcTBa, TPYI0JI00He;

OTpaXkaThb

-  TOTOBHOCTP K aKTUBHOH JCSATCIBHOCTH
TEXHOJIOTUYECKOU u COLIMAIbHON
HANPaBIEHHOCTH, CIIOCOOHOCTh HWHHIIMUPOBATH,
MJIaHUPOBATH

u CaMOCTOSITCIIBHO BBITIOJTHATH TaKyo
NeSTETHHOCTD;

- HHTEpEC K pa3IMYHbBIM cdepam
MpoeCCHOHAIBHON JESTETHHOCTH.
MeTtanpeameTHbie PE3YNBTATHI JIOJKHBI
OTpaxkaTh:

OBnaneHue YHUBEPCATLHBIMU y4eOHBIMU
MMO3HABATEIIbHBIMU JICHCTBHUSIMHU:

a) 0a30BbIC JIOTHYECKHUE JICHCTBUS:

- CaMOCTOSITEIBHO dbopmyupoBaTh

U aKTyaIu3upoBaThb NpoOJIEMYy, paccMaTpHUBaTh
€€ BCECTOPOHHE;

- YCTaHaBHI/IBaTb CymeCTBeHHBIﬁ HpI/ISHaK
WIK OCHOBAHHUS /IS CPaBHEHHUs, KJIACCH(PHUKAIMN
H 0000IIIEeHH;

- ONpeAensaTh IEIH JeATCILHOCTH,
[1apaMeTpPbl U KPUTECPUU UX JOCTHKCHUS,

3a7aBaTh

[1P61. Bnanenwe MeTogamMH 10Ka3aTeNbCTB, aJrOPUTMAMU
pemieHus 3agad; yMmMeHue (QOpMyIMpOBaTH OIpeleeHHUs,
aAKCHOMBI

U TEOpPEMBl, NPUMEHATh HUX, IPOBOJNUTH JIOKA3aTEIbHBIC
paccyIeHHs B X0JI€ pEeLICHMs 3a/1a4;

[1PG2. YmeHue omepupoBaTh TOHSTHIMHU: CTEIEHb YHCIA,
JorapugmM 4YuCiIa; YMEHHE BBIIOJIHATH BBIYMCICHHUE 3HAYCHUN
U 1peoOpa3oBaHMsl  BBIpAKEHUH €O  CTENEHSIMH U

gorapupmamu, — mpeoOpa3oBaHus  JPOOHO-pALMOHATBHBIX
BBIPAKCHHIA;

[IPG3. VYmeHuwe omepupoBaTh NOHATUSMHU: PANUOHAIBHEIC,
UppaloHaIbHbIE, MOKa3aTesbHbIE, CTETICHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPHUECKUE ypaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. YmeHue omnepupoBaThb MOHATHAMHU:  (YHKIIHA,
HenpepbiBHAass ~ (QYHKIUS, MPOU3BOJHAS, MEpBOOOpa3Hasi,

OTIpeNICICHHBI WHTErpaj; yMEHUE HaXOJIUTh MPOHU3BOTHBIC
3JIEMEHTApHBIX (QYHKINH, NCHIONB3YS CIIPaBOYHBIC MaTEPUAIIBI;
UCCIeIoBaTh B MPOCTEHIIMX — CiIydasx (YHKIMM  Ha
MOHOTOHHOCTb, HaXOJNTh HanOOoJIbIINe
M HauMEHbIIME 3Ha4eHUs (YHKUUH; CTPOUTH TIpaduKu
MHOTOUJIEHOB C WCIIOJIb30BAaHUEM amlapara MaTeMaTHIeCKOTro
aHanmu3a; NPUMEHATh NPOM3BOJHYIO MpPHU pELICHUH 3a7a4y
Ha JBW)KEHHE; pemaTh MPaKTUKO-OPHEHTHPOBAHHBIEC 3a/lauu
Ha HaumOOJbIINEe W HAMMEHBIIME 3HAYCHUs, Ha HaXOXXICHHE




- BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPCUUS
B PaCCMaTPUBACMBIX SIBIICHUSX;

- BHOCUTh KOPPEKTHBBI B  JICSITEIHHOCTb,
OIICHWBATh COOTBETCTBHE PE3YJbTATOB IICIISAM,
OIICHUBATh PUCKU TOCIICICTBUN ACSITEITLHOCTH

0) 6a30BbBIC UCCIICIOBATEILCKUE ICHCTBUS:

- BJIAJICTh HABBIKAMHU y4eOHO-HCCIICIOBATEIECKON
u MIPOEKTHOM JIEATENBHOCTH, HaBBIKAMH
paspernieHust mpooiem;

- BBIBJIATH TNPUYMHHO-CICJACTBEHHBIC  CBSI3U
W aKTyaJIH3UpOBaTh 3a/1ady, BBIABUTATH THIIOTE3Y
ee peIICHHUS, HaXOIUTh apryMeHTBI
JUIS  JIOKa3aTelbCTBA  CBOUX  YTBEPXKIACHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

- aHAIM3UPOBATH TOJTYYCHHBIC B XOJC PEIICHUS
3aJlaud  pEe3yNIbTaThl, KPHUTHYCCKH OIICHUBATH
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH W3MCHCHUE
B HOBBIX YCJIOBHSX;

pa3zpabaThiBaTh IUIAH pEMICHUS MPOOJIEMBI C
Y4eTOM aHaju3a MMCIOIIMXCSA MaTepHaIbHBIX
1 HeMaTepUATBHBIX PECYPCOB;

- YMETh MEPEHOCHTh 3HAHUS B IO3HABATEIBHYIO
Y TIPAaKTHYECKYIO 00IaCTH KU3HEACITSITLHOCTH;

- yMEThb MHTETPHPOBATh 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00J1acTeH;

- BBIIABMIaTh  HOBBIE  HJEH,
OPUTHHAILHBIC TTOJIXO/IBI U PEIICHUS

npeajiaraTb

IyTH, CKOPOCTU U YCKOPEHMUS;
[IPGS5. VYwmenue omepupoBaTh TMOHATHSIMH: pPaIlMOHAJbHAS
GyHKIMS, TOKa3aTelbHas (QyHKIOWS, cTeneHHas QyHKIUS,
norapumuueckas GyHKIUS, TPUTOHOMETpHUecKue (yHKIUH,
oOpatHble (DYHKIMU; YMEHHE CTPOUTHh TpadUKH H3yUEeHHBIX
byHKIMH, UCTIONB30BaTh TpaduKU MPU U3YYEHUH TPOIECCOB U
3aBUCHMOCTEH, TMpU peIICHHH 33/ad W3 JAPYTruX Y4eOHBIX
NpeIMETOB M 33Jad U3 peajbHOM JKU3HU; BBIPAXKATH
dbopMyiaMu 3aBUCUMOCTH MEX/Ty BEIIMUYNHAMU;

[1P66. YMmeHnue pemiath TEKCTOBbIE 3aJaud Pa3HBIX THUIIOB (B
TOM YHCJIC HA MPOLICHTHI, JOJU M YaCTH, Ha JIBUKEHHUE, paboTy,
CTOMMOCTh TOBapoOB M YCIyT, HAJOTH, 3aJaddl M3 O0iacTu
YIPaBJICHUS JIMYHBIMU U CEMEUHBIMU (DMHAHCAMM); COCTABIIATh
BBIDAKECHMSI, YpaBHEHHS, HEPAaBEHCTBA U HX CHCTEMBI IO
YCIOBHMIO 3aJa4d, HCCIEA0BaTh IIOJy4YEHHOE pEIICHUE U
OILICHHMBATH MPABAONOI00HOCTh PE3YIbTATOB;

[IP67. Ymenuwe omepupoBaTh  NOHATHAMH:  CpEIHEE
apupMeTHUecKoe, MeauaHa, HauOoJblllee W HaUMEHbIlee
3HAYEHMsI, pa3Max, MAHMCIEPCHs, CTAaHJAPTHOE OTKJIOHEHHE

YHCIIOBOTO Habopa; yMEHHE W3BIIeKaTh, HHTEPIPETUPOBATH
uH(pOpMaIIo, MIPEACTABICHHYIO B TaOJIUIIAaX, HA UarpaMmax,
rpadukax, OTpa)arollyl0 CBOWCTBA pEAbHBIX IMPOILIECCOB U
SIBIICHUH; MPEACTaBIATh HH(DOPMAIMIO C MTOMOIIBI0 TaOIUI] U
Uarpamm; UcclieIoBaTh CTATUCTUYECKUE TaHHbIE, B TOM YHUCIIE
C TMpUMEHEHHEM TpadUIeCKUX METOJOB U DIEKTPOHHBIX
CPEICTB;

[TPGS. YMeHue omnepupoBaTh MOHATHUSMHU: CIYYAWHBIH OIBIT
U ciyyailHoe cOOBITHE, BEpPOATHOCTH CIYYalHOTO COOBITHS;
YMECHHE  BBIYHCIATH  BEPOSTHOCTH C  HCIIOJIb30BAHHEM
rpaduyecKux METOAOB; MPUMEHATH (OPMYIbI CIOXKEHUS U
YMHOXEHUS  BEPOATHOCTEH, KOMOWHATOpHBICE (aKTBI W
dbopMynbl TpU pelIeHUH 3aJad; OIEHMBATh BEPOSTHOCTH
peaJbHBIX COOBITHIA; 3HAKOMCTBO




CO CIIy4yallHbIMH BEJIMYMHAMHU;, YMEHHUE MNPHUBOAUTH IPUMEPHI
OpOSIBICHUS  3aKOHAa  OOJBIIMX  4YHMCed B IPUPOJIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[IPG9. VYmenue omepupoBaTh TMOHATHUAMH: TOYKA, MPsMas,

IJIOCKOCTB, MIPOCTPAHCTBO, JIBYTpaHHBIN yroJl,
CKpEILMBAOIINECS NpsIMBIE, [1apaJuIeIbHOCTh u
MEPICHIUKYJISIPHOCTh MPSMBIX

U TUIOCKOCTEH, YroJl MEXIy MPSIMBIMH, YTroJdl MEXIy HpsSMON
U IUIOCKOCTBIO, YIOJ MEXAy IUIOCKOCTSIMH, PAacCTOSHHE OT
TOYKH JI0 TIJIOCKOCTH, PACCTOSHHE MEXKAY HPSMBIMH,
paccTosiHie MEeX]y IJIOCKOCTSIMU; YMEHHE WCTOIb30BaTh MpU
pelLIeHuN 3a7ad U3y4YeHHbIe (DaKThl M TEOPEMBI TUIAHUMETPHH;
YMEHHUE OIEHUBAThH Pa3Mepbl 00bEKTOB OKPYKAIOIETO MHPA;

[1P610. YMmeHue omepupoBaTh MOHSATHAMHU: MHOTOTPAaHHHK,
CeUCHWE MHOTOTpaHHUKA, KyO, Mapajulesienunesa, MpU3Ma,
nupamMuaa, Gurypa W IMOBEPXHOCTh BpAIlEHHS, LWINHID,
KOHYC, 1Iap, cdepa, cedeHus: (pUrypsl BpalleHusi, MIOCKOCTb,
Kacaromasgcss  chepbl, IWIMHApPA, KOHyca,  IUIOMIA]b
NOBEPXHOCTH THUPAMUJbI, TPHU3MBI, KOHyCa, IMIHHIPA,

IO chepsi, o0beM Kyo0a, MPSIMOYTOJIBHOTO
napajuieNienureia, MUPaMUabl, TPHU3MBI, IMHIUHApPA, KOHYCA,
nrapa; yYMEHHUE n300pakaTh MHOTOTPaHHUKHU

Y MOBEPXHOCTU BpAIIECHHUS, UX CEUYEHHUS OT PYKH, C ITOMOIIbIO
YEPTEIKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacno3HaBaTb CHUMMETPUI0O B  IIPOCTPAHCTBE; yMEHHE
pacno3HaBaTh MPABUIIBHBIE MHOTOIPAHHUKY;

[IP611 VYmenue omepupoBaTh TOHATHAMHU: JIBHXKCHHE
B TMPOCTPAHCTBE, MOA0OHBIE (QUIYpHl B MHPOCTPAHCTBE;
UCIIOJIB30BaTh  OTHOLIEHWE IUIOLIAZCH IOBEPXHOCTEW H
00beMOB MTOOOHBIX (PUTYD MPHU PEIICHUH 3a7aY;

[1P612. VYMeHHE BBIYHMCIATH TE€OMETPUYECKHE BEITUYMHBI
(nmuHa, yromj, IUIOMIAb, OOBEM, IUIOUIA[b TMOBEPXHOCTH),
UCTIONIB3Ysl M3yUeHHbIE (POPMYIIBI U METOJIBI,




[1P613. YmeHue omepupoBaTh MOHSATHSIMU: HPIMOYTOJIbHAS
cucTeMa KOOpJIUHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKaJSPHOE MPOM3BEICHHUE, YrOJl MEXIy BEKTOpaMH,
CyMMa BEKTOPOB, ITPOM3BEJICHUE BEKTOpPa Ha YUCIIO; HAXOAUTh
C TIOMOIIBI0 M3YYEHHBIX (HOPMYN KOOPAMHATHI CEPEIUHBI
OTpe3Ka, pacCTOSIHUE MEKIY JABYMS TOUKAMU;

[1P614. YMenue BoIOMpaTh MOAXOSAIINN U3yUYEHHBIH METO
JUISL PEeIICHH 3a/1a41, PACcliO3HABATh MaTeMaTHIeCKue (haKThl
U MaTeMaTHU4YeCKUe MOJEIU B MPHUPOAHBIX U OOILECTBEHHBIX
SBJICHUSX,

B HCKYCCTBE, YMEHHE IPHUBOJUTH IPUMEPHI

MaTEMaTUYeCKUX OTKPBITMM pPOCCUHCKOW M  MHPOBOH

MaTE€MaTHYECKOW HayKH

OK 02. Ucnonp3oBath
COBpEMEHHBIE cpencTBa
TIOMCKa, aHam3a u
WHTEPIpETaIIH
UHQOpMAIH, u
WHGOpPMAIOHHBIC
TEXHOJOTHN AJIs1 BBIIIOJTHCHUS
3a1a4 podeCCHOHATTEHOM
JIEATEITLHOCTH

JIndHOCTHBIE pPE3yJbTaThl JOJKHBI OTpa)kaThb B
YaCTH: LIEHHOCTHU HAyYHOT'O ITO3HAHUSA:
-c(pOpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAayKd U OOIECTBEHHOW MPAKTUKH,
OCHOBaHHOTO

HAa  JWajore  KyJIbTyp,  CIIOCOOCTBYIOIIETO
OCO3HAaHUIO CBOETO0 MeECTa B IOJUKYJbTYPHOM
MUDE;

MerarnpenmeTHble pe3yIbTaThI JOJKHBI
OTpaXars:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMH

TI03HABATEIbHBIMU JICHCTBUSIMH:

B) pabota ¢ nHpopmarmeii:

- BJIQJICTh HAaBBIKAMU TOJYYCHUS HH(DOpMAIUK 13
HCTOYHHUKOB pPa3HbIX THUIIOB, CaMOCTOATCIBHO
OCYIIECTBIISATH TTOUCK, aHAIIN3, CUCTEMAaTH3AIHIO 1
UHTEPIPETALNI0 UHPOPMALIUU PA3THUYHBIX BHJIOB
1 (HOpM MpeICTABICHUS;

- CcO3/1aBaTh TEKCThl B pa3iM4HbIX Qopmarax c

[1P61. Bnamenue wmeTomaMu JI0Ka3aTEIbCTB, aJTOPUTMaMHU
pemieHust 3amad; yMeHHe (OpPMYJIHPOBATH  OIpPEEIICHUS,
AKCUOMBI

U TEOpEMBl, MPUMEHATh MX, IPOBOAUTH JI0KA3aTEIbHBIC
pacCyXICHH B XOJI¢ PELICHMS 3a/1a4;

[1P62. YmeHue omnepupoBaTh MOHATUAMHU: CTENEHb YHCIA,
JOrapu(mM 4uCiIa; YMEHHE BBIIOIHATH BBIYMCICHHUE 3HAYCHUN
U 1peoOpa3oBaHUsl  BBIPAXEHUH  CO  CTENEHSAMH U

norapupmMamu,  mpeodpa3oBaHUs  APOOHO-PAITMOHATBHBIX
BBIPAJKCHU;

[1P63. YmeHuwe omepupoBaTh MOHATUSIMH: palMOHATIBHBIC,
HUppanMOHaJIbLHEIC, II0Ka3aTCJIBbHBIC, CTCIICHHBIC,
jgorapumMuyeckue, TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[IP64. VYmMeHue omnepupoBaTh TOHATHAMHU:  QYHKIHS,
HenpepbiBHAas ~ (QyHKUUS, TNPOM3BOJHAs, IepBooOpa3Hasd,

ONPENEICHHBIM HHTErpajl; yMEHUE HAXOAWTh IPOU3BOJHBIC
3IIEMEHTAPHBIX (PYHKIMHA, UCTIOB3Ys CIIPABOYHbIE MAaTEPUAIbI;
UCCIIeIOBaTh B NPOCTEMIIUX  ciydasXx  (QYHKIUM  Ha
MOHOTOHHOCTb, HaXOAUTh HauOOoJIbIINE




y4eTOM Ha3HaueHus WHPOpMalUUd U LEIeBOH
ayJIMTOPUH, BBIOUpas ONTHUMAIbHYIO GdopMy
IpeJICTaBICHUS

Y BU3YyaJIM3alluy;

- OLEHMUBaThb JIOCTOBEPHOCTh, JIETUTUMHOCTh
uHbOpMaIlMU, €€ COOTBETCTBHE IIPABOBBIM U
MOpaIbHO-3TUYECKUM HOpMaM;

- UCIONB30BaTh CpeACcTBa MHPOPMAIMOHHBIX U

KOMMYHUKAIITUOHHBIX TEXHOJIOTUI B PCUICHUH

KOTHHUTHUBHBIX, KOMMYHHKATHBHBIX n
OpraHu3allMOHHBIX 3a7da4 C CO6JHO,Z[CHI/ICM
Tpe60BaHHI>i OpPTrOHOMMUKH, TCXHHUKHU

0€30I1acHOCTH, THIHEHBI, pecypcocOepekeHus,
NpaBOBBIX M OTHYECKHX  HOpPM, HOPM

MH(POPMALIMOHHOM 0€301MacHOCTH

U HAWMCHBINWE 3HAYCHHUS (YHKIUN; CTPOUTH TpaPuKu
MHOTOYJICHOB C MCMOJh30BAaHUEM ammapara MaTeMaTH4YeCKOTro
aHaJu3a; TMPUMEHITh MPOU3BOAHYIO TIPU PEIICHUH 3ajad
Ha JBIDKEHHE, pelllaTh MPaKTUKO-OPUEHTHUPOBAHHBIC 3a7auu
Ha HauOOJIbIlIME W HAUMEHBIIHME 3HAYCHUS, HA HAXOXJCHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[IPG5. VYMeHue omnepupoBaTh TMOHATUSMHU: pPAMOHAIBHAS
byHKIMsA, ToKazaTenbHas (yHKUMA, cTeneHHas GyHKIuS,
norapumudeckas QyHKIUS, TPUTOHOMETPHUSCKHUE (YHKITUH,
oOpaTHble (DYHKUIMHU; YMEHHE CTPOUTH TpadUKH H3yYEHHBIX
(GYHKIMH, UCTIONB30BaTh TpadUKH TPU U3YUCHUH TPOIIECCOB U
3aBUCHUMOCTEH, MpU pelleHHH 3aJad M3 JAPYTruX Yy4eOHBIX
OpeMETOB M 3aJad W3 peajbHOM JKU3HU; BBIPAXKATH
dbopMynaMu 3aBUCHMOCTH MEX1y BEIMUYNHAMU;

[TPG6. YMeHue pemiaTh TEKCTOBBIC 3a7add Pa3HBIX THIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, JJOJIU U YaCTH, Ha IBUKEHHE, paboTy,
CTOMMOCTb TOBapOB M YCIyT, HAJIOTH, 3aJadd M3 o0sactu
yIpaBlIeHUs JIMYHBIMU U CEMEHHBIMU (PMHAHCAMM ); COCTABIIATD
BBIPOKEHMS, ypaBHEHHS, HEPABEHCTBA W HX CHUCTEMBI IO
YCIIOBUIO 3aJ]aud, HCCIEA0BaTh TOJIYYEHHOE pelleHHe |
OIICHUBATH MPaBOMNOI00HOCTh PE3YIbTaTOB;

[IP67. VYMmeHue  omepupoBaTh  TOHATHUAMH:  CPEIHEE
apudmernueckoe, MeauaHa, HaWOOJbIIEe W HAUMCHbIIEES
3HAUEHMs, pa3Max, AHCHEpPCHUs, CTAaHAAPTHOE OTKJIOHEHHE

YUCJIOBOrO Ha0opa; yMEHHE WU3BJIEKaTh, HMHTEPIPETUPOBATH
uHbOpMaIUIO, MPECTABICHHYIO B Ta0JIMIaX, HA JUarpammax,
rpadukax, OTpPa)karoIIyl0 CBOWCTBA PEAbHBIX IPOIECCOB U
SBJICHUI; MPEACTaBIATh, UH(DOPMALIMIO C TOMOIIBIO TaOIUI] U
JMarpaMM; UCCIIeI0BAaTh CTATUCTUYECKUE JJAHHBIC, B TOM YHUCIIE
C TpUMEHEHHEeM TpadUYecKuX METOJO0B U DIEKTPOHHBIX
CPEJICTB;

[1P68. YmeHue omepupoBaTh MOHATHAMH: CIyYaWHBIA OMBIT
U CIy4ailHOE COOBITHE, BEPOSITHOCTH CIYYalHOTO COOBITHS;
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YMEHHE  BBIYMCIATH  BEPOATHOCTb C  HCIIOJIb30BAHMEM
rpaUuecKuX METOJO0B; IMPUMEHATh (OPMYIJbI CIOXKEHHUS U
YMHOXKEHHUSI  BEPOSITHOCTEH, KOMOHMHATOpHBIE (aKTBl U
GopMynbl TpH pEIIeHUH 3a]ad; OLIEHUBAThb BEPOATHOCTHU
peabHbIX COOBITHI; 3HaKOMCTBO
CO CIy4YalHbIMM BEJIMYMHAMH;, YMEHHUE HPUBOAUTH MPHUMEPHI
IOpOSIBJICHUS]  3aKOHA  OOJBIIMX YHUCEd B  IPUPOJHBIX
U OOIIECTBEHHBIX SIBIICHUSX;

[1P69. Ywmenmwe omepupoBaTh MOHATHSAMH: TOYKA, IpsIMasd,

IJIOCKOCTb, MPOCTPAHCTBO, JBYTpaHHBIN yTOI,
CKPEIIUBAIOIINECS MpsIMBIE, napajieIbHOCTh u
NEePIIeHIUKYIIPHOCTD MPSIMBIX

U IJIOCKOCTEM, YroJl MEKIY IPSIMBIMM, YIOJl MEKIY IPSIMOU
U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH, PAcCTOSHUE OT
TOUKH

JI0 IUIOCKOCTH, PAacCTOSIHME MEXIy HpSIMBIMH, PacCTOSHHE
MEXIY IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh IPHU PEIICHUU
3aa4 M3y4eHHble (DaKThl U TEOpPEMbl IUIAHUMETPHM; YMEHHE
OLICHHMBATbH pa3Mepbl 0OBEKTOB OKPYIKAIOILET0 MUPA;

[1P610. VYmeHue onepupoBaTh MOHIATHUAMHU: MHOTOTPAHHUK,
CEUeHHEe MHOIOIPaHHUKA, KyO, Napajulelenumnes, Ipu3Ma,
nupammuzia, (urypa M IMOBEpXHOCTh BpALICHMS, LMIMHID,
KOHYC, 1Iap, cdepa, cedeHus: GUrypsl BpalleHus, IOCKOCTb,
Kacaromasicss  cdeppl, LWIMHApPA, KOHyca,  IUIOLIAJb
IOBEPXHOCTH IHpaMHbl, NPHU3MBI, KOHycCa, IWJIMHJPA,

IO chepsi, o0beM Kyo0a, MPSIMOYTOJIBHOTO
napajuieNienuneia, MUPaMuabl, TPHU3MBI, IMHIUHApPA, KOHYCA,
nrapa; yYMEHHUE n300pakaTh MHOTOTPaHHUKHU

Y MOBEPXHOCTU BpAIIECHHUS, UX CEUYEHHUS OT PYKH, C ITOMOIIbIO
YEepPTEKHBIX WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHHE
pacno3HaBaTb ~ CHUMMETPUIO B  IIPOCTPAHCTBE; yMEHHE
pacro3HaBaTh NpaBUIbHbIE MHOTOIPAaHHUKH;

[1P611 VYwmenue omepupoBaTh TOHSATHSAMHU:  JIBHXKCHHE
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B TPOCTPAHCTBE, TMOAOOHBIE (UTYpel B MPOCTPAHCTBE;
UCIIONIb30BaTh ~ OTHOILIEHHE IUIOLaied MOBEpXHOCTEH U
00BEMOB MOAOOHBIX (GUTYP TIPU PEIICHUH 3a/1aY;

[1P612. VYMeHMe BBIUHCHATH T'€OMETPUYECKHUE BEIMUUHBI
(umHA, yroj, IUIOMAAb, O0BEM, IUIONAJb IOBEPXHOCTH),
UCTIONIb3Ysl U3yUeHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YmeHue omepupoBaTh MOHSATHSIMU: MPIMOYTOJIbHAsS
cucTeMa KOOpJIUHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKaJSPHOE MPOU3BEICHHUE, YrOJl MEXAy BEKTOpaMH,
CyMMa BEKTOPOB, IIPOM3BEJICHUE BEKTOpa Ha YUCIIO; HAXOAUTh
C TIOMOIIBI0 M3YYEHHBIX (HOPMYN KOOPAMHATHI CEPEIUHBI
OTpe3Ka, pacCTOSIHUE MEKIY JABYMS TOUKAMU;

[1P614. YMenue BoIOMpaTh MOAXOSAIINN U3yUYEHHBIH METON
JUISL pEeIICHH 3a/1a41, PAcliO3HABATh MaTeMaTHIeCKue (haKThl
U MaTeMaTU4YeCKHUe MOJEIU B MPHUPOAHBIX U OOIECTBEHHBIX
SBJICHUSX,

B HCKYCCTBE, YMEHHE IIPHUBOJUTH IPUMEPHI

MaTE€MaTUYeCKUX OTKPBITMM pPOCCUHCKOW W  MHPOBOH

MaT€MaTHYECKOW HayKH

OK  03. IlnanupoBath
u peann30BhIBAThH
coOCTBEHHOE
npodeCcCHOHATLHOE

U JIMYHOCTHOE pa3BUTHE,
NpeANPUHIUMATEICKY O
JeSITebHOCTD

B npogeccuOHaIBLHON
cdepe, UCIIONIb30BAaTh
3HAHUS

o IIPaBOBOM u
(UHAHCOBON T'PaMOTHOCTH

JIMYHOCTHBIE pPE3yJbTaThl JIOJKHBI OTPaXKaTh
B 4aCTU: JYXOBHO-HPABCTBCHHOI'O BOCTIMTAHUA:
- c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
ATHUYECKOTO TIOBEJICHUS;
- CIIOCOOHOCTH  OILIGHHWBAaTh  CHUTYyalUI0 U
NPpUHHUMATL OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;
- OCO3HaHHWE JMYHOTO BKIaJa B TIOCTPOCHUE
YCTOMYMBOTO OYAyIIEro;
- OTBCTCTBCHHOC OTHOIICHHUEC K CBOUM POAUTCIISAM
1 (W) IpyTrUM WICHAM CEMbH, CO3JaHHUIO0 CEMbH
Ha OCHOBC OCO3HAHHOI'O IIPUHATUSA L[GHHOCTGIZ
CEMEMHOI KU3HU B COOTBETCTBHUM C TPAAMIUSIMU
HapoaoB Poccuu;

[1P61. Bnamenue wmeTomaMu JI0Ka3aTEIbCTB, aJTOPUTMaMHU
pemieHust 3amad; yMeHHe (OpPMYJIHPOBATH  OIpPEEIICHUS,
aKCHOMBI

U TEOpEMBbl, NPUMEHITh UX, MPOBOIUTH JIOKa3aTeIbHbIC
paccyX/eHHs B X0JIe PEeLICHUS 3a/1ay;

[1P64. YmeHue omnepupoBaTh MOHATHAMHU:  (HYHKIIHA,
HerpepbIBHAas ~ (YHKIMS, TPOM3BOAHAS, IE€pBOOOpasHasd,
OTIpENICICHHBI MHTErpajl; yMEHUE HaXOJIUTh MPOHU3BOIHBIC
3JIEMEHTApHBIX (DYHKINH, HCHIONB3YS CIIPaBOYHBIC MaTEPUAIIBL;
UCCleoBaTh B MPOCTEHIIMX  Ciydasx (QYHKIMM  Ha
MOHOTOHHOCTb, HaXOJNTh HanOOoJIbIINe
M HauMEHbIIME 3Ha4yeHUs (YHKUUH; CTPOUTH TIpaduKu
MHOTOYJIEHOB C WCIIOJIb30BAaHUEM amlapara MaTeMaTHIeCKOTro
aHalu3a; TPUMEHATh TPOM3BOIHYIO TpPHU pPELICHHH 3a7ady
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B Pa3IMYHbIX KU3HCHHBIX
CUTyalusax

MeranpeameTHbIE JIOTKHBI
OTpaxkaTh:

OBynaneHne YHUBEPCAIBHBIMH  PETYISITHBHBIMU
NEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSATEILHO

IMO3HAaBAaTCJIbHYIO

pe3yNbTaThl

OCYILECTBIISATh
JeSITENIbHOCTb, BBISIBIISITh
po0IeMsl, CTaBUTh
u  ¢GopMyaHpOBaTh  COOCTBEHHBIE  3aJauu
B 00pa3zoBaTeIbHON JEATEIBHOCTH U KU3HEHHBIX
CUTyallUsiX; CaMOCTOSATEIbHO COCTaBJIATh IUIAH
pemieHuss OpoOJIeMbl € YYETOM HMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MOXKHOCTEN
U TpealoyTeHMH; J1aBaTh OLIGHKY HOBBIM
CUTYyaIHsM;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh TNpUEMBl pedieKcuu A OLEHKU
CUTYalllH, BBIOOPA BEPHOTO PEIICHMS;

- YMETb OLIEHWBaThb PUCKH M CBOEBPEMEHHO
IPUHUMATh PELICHUS MO UX CHIDKEHUIO;

B) YMOLIMOHAJIbHBIM UHTEJIEKT, IPEIO0JIaratoui
Cc(OPMHUPOBAHHOCTB!

BHYTPEHHEN MOTHUBALUH, BKJIIOYAIOIIEN
CTPEMJICHHE K JOCTHIXKCHUIO LEIU M YCIEXY,
ONTUMU3M, MHULIMATUBHOCTb, yMeHUue
N€ICTBOBATS, UCX0nd

U3 CBOMX BO3MOKHOCTEH;
- ODMIIAaTUH, BKIIFOYAIOIIEH CIIOCOOHOCTh TOHUMATh
SMOLHUOHAJIBHOE COCTOSIHUE JIPYTHX, YYUTHIBATH

€ro pu OCYLICCTBJIICHUHA KOMMYHHKaAIUU,
CITOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHUIO,
- COIIMaJIbHBIX HaBBbIKOB, BKIIIOYAOMINX
CIIOCOOHOCTD BbLICTPAUBATDH OTHOIICHUA C

Ha JBWKCHHUE; pelaTh MPaKTUKO-OPHUEHTUPOBAHHBIC 3aladyu
Ha HauOOJIbIIIME M HAUMEHBbIIWE 3HAUYCHHS, HA HaXOXKJIECHHUE
IyTH, CKOPOCTU U YCKOPEHMUS;

[IPGS5. VYmenue omepupoBaTh TMOHATHSIMH: pPaIlHOHABHAS
GyHKIMS, TOKa3aTelbHas (QyHKIOWS, cTeneHHas QyHKIUS,
norapumuueckas GyHKIUS, TPUTOHOMETpHUecKue (yHKIUH,
oOpatHble (DYHKIMU; YMEHHE CTPOUTH TpadUKH H3yUESHHBIX
byHKIMH, UCTIONB30BaTh TpadMKU MPU U3YYEHUH TPOIECCOB U
3aBUCHMOCTEH, TMpU peIICHHH 3a/ad W3 JAPYTruX Y4IeOHBIX
NpeIMETOB M 33Jad U3 peajbHOM JKU3HU; BBIPAXKATH
dbopMyaMu 3aBUCUMOCTH MEXTy BEIIMUYNHAMU;

[1P66. YMmeHnue pemiath TEKCTOBBIE 33Jaud Pa3HBIX THUIOB (B
TOM YHCJIC Ha MIPOLICHTHI, JJOJU M YaCTH, Ha JIBUKEHHUE, paboTy,
CTOMMOCTh TOBapoOB M YCIyT, HAJOTH, 3aJaddl M3 00JacTu
YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU (DMHAHCAMM); COCTABIIATh
BBIDAKECHMSI, YpaBHEHMS, HEPAaBEHCTBA U HX CHCTEMBI IO
YCIOBHMIO 3aJa4d, HCCIEA0BaTh IIOJYYEHHOE pEIICHUE U
OILICHHUBATH MPABAONOI00HOCTh PE3YIbTATOB;

[IP67. Ymenuwe omepupoBaTh  NOHATHAMH:  CpEIHEE
apupMeTHUecKoe, MeauaHa, HauOoiblllee W HauMEHbIlee
3HAQ4YEHMsI, pa3Max, MAHMCIEPCHs, CTAaHJAPTHOE OTKJIOHEHHE

YHCIIOBOTO Habopa; yMEHHE W3BIIeKaTh, HHTEPIPETUPOBATH
uH(pOpMaIIo, MIPEACTABICHHYIO B TaOJIUIIaX, HA JUarpaMmax,
rpadukax, OTpa)arollyl0 CBOWCTBA pEAbHBIX IMPOIIECCOB U
SIBIICHUH; MPEICTaBIATh HH(DOPMAIMIO C MTOMOIIBI0 TaOIUI] U
Uarpamm; UcclieloBaTh CTATUCTUYECKUE TaHHbIE, B TOM YHUCIIE
C TMpUMEHEHHEM TpadUIeCKUX METOJOB U DJIEKTPOHHBIX
CPEICTB;

[TPGS. YMeHue onepupoBaTh MOHATUSIMU: CIIYYAHBIN OIBIT U
Clly4aifHOe COOBITHE, BEPOSATHOCTb CIYYaillHOTO COOBITHS;
YMECHHE  BBIYHCIATH  BEPOSATHOCTH C  HCIIOJIB30BAHHEM
rpaduyecKux METOAOB; MPUMEHATh (OPMYIbI CIOXKEHUS U
YMHOXXEHUS  BEPOATHOCTEH, KOMOWHATOpHBICE (aKTBI W
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OPYTMMH JIIOJbMH, 3a00TUTHCS, MPOSBIATH

MHTEpEC U pa3pemaTh KOH(IUKTHI

GopMyIlbI TPU pPEHICHUH 3a1ad; OIICHUBATH BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIydYalHBIMU BEJIMYMHAMH; YMEHHUE MPHUBOAUTH MPUMEPHI
MPOSIBJICHUS ~ 3aKOHa  OOJBIIUX  YHCEI B  MPUPOJTHBIX
1 OOIIIECTBEHHBIX SIBIIEHHX

[1PG14. YMeHue BHIOMPATh MOAXOSIIMA U3YYCHHBIH METOT

JUTSL PEIICHUS 3a]]a4M, pacliO3HaBaTh MaTeMaTHYeCKue (haKThl

U MaTeMaTHYeCKue MOJETU B MPHUPOAHBIX U OOIIECTBEHHBIX

SIBJICHUSIX, B HCKYCCTBE;
MaTEMaTUYECKUX  OTKPBITHMA

MaTeMaTH4eCKOu HayKHn

YMEHUE MPUBOAUTH MPHUMEPHI

POCCUMCKOM U MHUPOBOU

OK 04. Db dexTrBHO
B3aHMOJICHCTBOBATh u
paboTaTh B KOJJICKTHBE H
KOMaHe

JInuyHOCTHBIE pPE3yJbTaThl OOJOKHBI  OTpaXaTb
B qacTH: OEHHOCTH HAay4HOT'O IIO3HAHUA:
OCO3HAaHHUC IICHHOCTHU HaquOfI JACATCIIBHOCTH,

TOTOBHOCTh  OCYIIECTBISITH  IPOEKTHYIO U
UCCIIE0BATENbCKYIO JeSITeTbHOCTD
WHJIUBHIyaIbHO U B TPYIIIE

MerarpeamMeTHbIe pe3yIbTaThI JIOJKHBI
OTpaXaTh:

OBnanenne YHUBEpPCAIbHBIMU

KOMMYHUKATUBHBIMH JICHCTBUSIMU:

0) COBMECTHas JIeITCIbHOCTD:

- TIOHMMaTh M UCIOJb30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ MHAMBHYyaJIbHON paboTHI;

- TPUHUMATh IEJIH COBMECTHON JEATEIbHOCTH,
OpraHU30BbIBATH U KOOPJUHUPOBATH JEUCTBUS 1O
€ IOCTHIKCHHUIO: COCTaBIIITh IUIAH JIEHCTBHI,
pacmpeienarb  poid € y4eTOM  MHEHUH
YYaCTHUKOB OOCYXKIaTh PE3yJIbTaThl COBMECTHOM
paboTsI;

OBiaziecHue yHUBEPCAIBHBIMU  PETYJISITABHBIMU
JICUCTBUSIMMU:

[IP67. Ymenue omepupoBaTh  HOHATHAMH:  CpeIHEE
apudMeTHYecKoe, MeauaHa, HauOOJbIllee W HaUMCHbIIIEE
3HAUEHUs, pa3Max, MAMCIEpPCHs, CTaHJApTHOE OTKIOHEHHE
YHCIOBOTO Habopa; yMEHHE W3BJIEKATh, WHTEPIPETHUPOBATH
UH(OPMALIMIO, TPEICTABICHHYIO B Ta0NIMIaX, HA JUarpaMMmax,
rpaduKax, OTPakaroLIyl0 CBOMCTBAa peabHBIX IMPOLECCOB U
SIBIICHHIA; TIPEICTABIATh MHGOPMAIMIO C MOMOIIBI0 TaONHUI U
JMarpaMM; UCCIe10BaTh CTATUCTUYECKHE JJAHHbIE, B TOM YHUCIIe
C TpUMEHEHHEeM TIpaUUYecKUX METOAOB M DSJIEKTPOHHBIX
CPE/CTB;

[TPGS. YMeHue onepupoBaTh MOHATUSMU: CIIYYaWHBIN OIBIT U
ClIyyailHOe COOBITHE, BEPOSTHOCTh CIYyYaHOTO COOBITHS;
YMEHHME  BBIYMCIATH  BEPOATHOCTb C  HCIOJIB30BAHMEM
rpaU4ecKuX METOJO0B; INPHUMEHATh (OPMYIBI CIOXKEHHUS WU
YMHOXKEHUSI ~ BEPOSITHOCTEH, KOMOHMHATOpHBIE (aKThl U
(GopMynbl NpH pEIIeHUM 3a]ad; OLIEHUBAaTb BEPOATHOCTHU
peambHBIX ~ COOBITHH;  3HAaKOMCTBO  CO  CIy4YalHBIMHU
BEJIMYMHAMHU; YMEHUE MPHUBOAUTH MPHUMEPHI MPOSBICHUA
3aKOHa (31031918170:¢ qucen B IIPUPOJIHBIX
U OOIIECTBEHHBIX SIBIICHUSX;

[1P614. YMenue BoIOMpaTh MOAXOJSIIMN U3yYSHHBIH METON
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T') IPUHATHE Ce0s U APYTHUX JIOJICH:
- TNpUHUMATh MOTHUBBI W apPryMEHTHl APYTUX
JOJIeH TIpU aHAJIU3€E PE3yJIbTaTOB JACATEIHHOCTH,
- MIpU3HABaTh CBOE MPABO M MPaBO APYIHX JItoJeH
Ha OIIINOKH;

- pa3BHUBaTh CIOCOOHOCTH TOHHMMATh MHUP C

MO3UIUu Jpyroro 4€JI0BCKa

IJId pCHICHUA 3ala4d, PACIIO3HABATE MATCMATHYCCKUC q)aKTI)I
U MaTCMAaTU4YCCKUC MOACIIN B IPHUPOJHBIX U 06IH€CTBGHHI)IX

ABJIICHUSX, B MCKYCCTBE, YMEHHE IPHUBOJHUTH IPUMEPHI

MaTE€MaTUYeCKUX OTKPBITHM pPOCCHUHCKOW M  MHPOBOH

MaTEMaTU4YECKON HAyKH

OK  05.
YCTHYIO W  TIHCHMEHHYIO
KOMMYHUKAITUIO Ha

OcymiecTBIATh

TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit  ®enepauuu ¢
y4eToM ocoOeHHOoCTel
COLIMAIBHOTO U KYJIBTYPHOTO

KOHTCKCTa

JInuyHOCTHBIE pPE3yJbTaTbl OOJOKHBI OTpaXaTb
B 4aCTU: 3CTCTUYCCKOI'O BOCITUTaHHUA:
- O3CTCTHUYCCKOC OTHOHMICHUC K MHPY, BKIIKOYAA

3CTETUKY OBbITa, HAy4yHOIrO M TEXHUYECKOTO
TBOpYECTBA, CIIOpPTa, Tpyla M OOIIECTBEHHBIX
OTHOIIICHMIA,

- CHOCOOHOCTh BOCIPUHHMMATH Pa3IUYHBIC BUIIBI
UCKYCCTBa, TPAJMLUU U TBOPYECTBO CBOEr0 M
ApYyTUX HApOJOB, OMIYyIIATh 3MOIMOHAIBHOE
BO3/ICHCTBUE UCKYCCTBA;
MerarnpeamMeTHbIe pe3yIbTaThI
OTpaXKaTh:

OBnanenne YHUBEpPCAIbHBIMU
KOMMYHHUKaTHUBHBIMH JE€HCTBUSAMU:

a) oOlleHMe: - OCYLIECTBIATh KOMMYHUKAaLUU
BO Bcex cdepax KU3HH;

- pacrno3HaBaTb  HeBepOaJbHbIE
oOIIeHus,, TOHMMAThb 3HAa4YEHHWE COLMAJIBHBIX
3HAKOB, pacro3HaBaTh MIPEINOCHIIKI
KOH(IMKTHBIX CUTYallUil U CMATr4aTh KOH(DIUKTHI;
- pa3BepHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY

JOJIDKHBI

cpeacTBa

3pCHUS C UCIIOJIB30BAHUECM SA3BIKOBBIX CPCICTB

[1P61. Bnanenwe MeTogamMu J10Ka3aTeNbCTB, aJrOPUTMAMU
pemieHust 3agad; yMeHue (OpMYJIMpOBATH OIpPEENICHUs,
aKCHOMBl M TEOpPEMBI, IMPUMEHATH MX, MPOBOJUTH
JI0Ka3aTelbHbIE PACCYKICHUS B XO/I€ PELICHUs 3aa4;

[TPGS. YMeHue onepupoBaTh MOHATUSMU: CIYYaHBIN OIBIT U
ClIydyailHOe COOBITHE, BEPOSTHOCTh CIyYaHOTO COOBITHS;
YMEHHME  BBIYMCIATH  BEPOATHOCTb C  MCIIOJIB30BAHMEM
rpadM4ecKuX METOJO0B; IMPUMEHATh (OPMYJBI CIOXKEHHUS WU
YMHOXKEHUSI ~ BEPOSITHOCTEH, KOMOHMHATOpHBIE (aKThl U
(GopMynbl NpH pEIIeHUHM 3a]ad; OLIEHUBAaTb BEPOATHOCTHU
peabHbIX COOBITHIA; 3HaKOMCTBO
CO CIy4YalHbIMM BEJIMYMHAMH;, YMEHHUE HPUBOAUTH IPHUMEpPHI
OpOSIBJIGHUSI  3aKOHAa  OOJNIBIIMX  YWCeNl B TPUPOAHBIX
U OOILECTBEHHBIX SIBIICHUSX;

[1P69. Ywmenue omnepupoBaTh MOHATHSAMH: TOYKa, MpsIMasd,

IJIOCKOCTb, MIPOCTPAHCTBO, JBYTpaHHBIN yTOI,
CKpELIUBAIOIINECS MpsIMbIE, napauieIbHOCTh "
NEePIEeHIUKYIIPHOCTD IPSIMBIX

U IUIOCKOCTEH, YroJl MEXAY HpPSIMBIMH, YTroJl MEXAY IHpsIMOU
U TUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH, PAcCTOSTHUE OT
TOYKHU

JI0 TIJIOCKOCTH, PAcCTOSIHUE MEXIy MNPSAMBIMH, PACCTOSHHE
MEXJly IUIOCKOCTSIMH; YMEHHE HCIOJB30BaTh IPU PEIICHUU
3aa4 M3y4yeHHbIe (AKThl U TEOPEMbI TUIAHUMETPHH;, yYMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA,;
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[1P610. VYmeHue omepupoBaTh MOHATHUSIMHU: MHOTOTPAHHUK,
CeYCHWE MHOTOTPaHHWKA, KyO, TWapajulesienuIes, NpHu3Ma,
nupammuna, (urypa W TMOBEPXHOCTh BpALCHHS, IHIHHID,
KOHYC, map, cdepa, cedeHus: GUrypsl BpalleHHUs], TUIOCKOCTB,
Kacamomascs  chepbl, OWIMHApPA, KOHyca,  IUIOLIA]b
NOBEPXHOCTH THPAMUJBI, TPU3MBI, KOHYyCa, NWIMHAPA,

TI0IIAh chepsl, 00BeEM KyO0a, MPSIMOYTOJIBHOTO
napajielienunea, MHPaMHIIbI, TPU3MbI, WIMHAPA, KOHYCA,
mapa; yMEHHE M300paxarh MHOTOTPaHHUKHU

Y MOBEPXHOCTU BpPAIECHHUS, UX CEUYEHUS OT PYKH, C MOMOIIBIO
YEPTEXKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHHE
pacrno3HaBaTb CHUMMETPHUIO B IIPOCTPAHCTBE, YMEHHE
pacrno3HaBaTh NIPaBUJIbHBIE MHOITOTPAHHUKY;

[IP611 VYmenue onepupoBaTh TOHATHSAMHU: JIBHDKCHHE
B TPOCTPAHCTBE, TMOAOOHBIE (UTypel B MPOCTPAHCTBE;
UCIIOJB30BaTh OTHOLIEHWE IUIOUIANEd TOBEPXHOCTEM U
00BEMOB MOAOOHBIX (GUTYp TIPU PEIICHUH 3a/1aY;

[1P612. VYMeHME BBIUHCIATH T'€OMETPUYECKHUE BEIMUYUHBI
(nmMHA, yroj, Iomanb, OO0BEM, IUIOMIAJh IOBEPXHOCTH),
UCTIONb3Ysl U3yUeHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YmeHue omepupoBaTh MOHSATHSIMU: MPIMOYTOJIbHAS
CUCTEMA KOOPAMHAT, KOOPAUHATHI TOYKU, BEKTOP, KOOPIUHATHI
BEKTOPA, CKaJSIPHOE MPOMU3BEICHHUE, YrOJl MEXAy BEKTOpaMH,
CyMMa BEKTOPOB, IPOM3BEJIEHUE BEKTOPA HA YUCIIO; HAXOINUTH
C TIOMOIIBIO M3YYECHHBIX (HOPMYN KOOPAMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMs TOUKaMHU;

[1P614. YMenue BoIOMpATh MOAXOSAIINN U3yUYEHHBIH METO.

JUISL PEeIICHHS 3a/1a41, PACcliO3HABATh MaTeMaTHIeCKue (haKThl
U MaTeMaTHU4YeCKHUe MOJEIU B MPHUPOAHBIX U OOIECTBEHHBIX
ABJIICHUSIX, B MCKYCCTBE, YMEHHE IPUBOJHUTH IPUMEPHI
MaTEMaTUYeCKUX OTKPBITMM pPOCCUHCKOW W  MHPOBOH
MaTeMaTHYECKOW HayKH

16




OK 06. [IposiBnsATH
IPaKJaHCKO-
MaTPUOTHYECKYIO
MO3ULUIO,
JIEMOHCTPHUPOBATh
OCO3HAaHHOE MIOBEJICHUE
Ha OCHOBE POCCHUHCKHUX

JTyXOBHO-HPABCTBEHHBIX
IIEHHOCTEH, B TOM YHCIIE
C YYETOM TapMOHHU3aIUU
MEKHALIMOHAIBHBIX

u MEXPEJIUTHO3HBIX
OTHOIIIEHWH,  TPUMEHSATH
CTaHIAPTHI
AHTUKOPPYILHUOHHOTO
ITOBEICHHS

JInyHOCTHBIE pe3ynpTaThl JOJDKHBI  OTpa)kaTh
B YaCTH:

- TPaXJaHCKOTO  BOCIUTAHUA:  IPUHATHE
TPagULMOHHBIX HAlMOHAJIbHBIX,
001IIeuesI0BEYECKUX T'YMAaHUCTUYECKUX u

JI€MOKPATU4YECKUX LIEHHOCTEH;

-IaTPUOTUYECKOTO BOCITUTAHUS:

LIEHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM
CHMBOJIaM, HMCTOPHYECKOMY M  HIPUPOITHOMY
HaclleIl0, MaMATHUKAM, TPAaJULMsIM HapoJOB
Poccun, pmoctmxenusm  Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPYIE;
MerarnpeameTHbIe pe3yIbTaThI JIOJKHBI
OTpaXKaTh: OBnangenue YHHUBEpCAIbHBIMU
PETYISTUBHBIMH JIEHCTBUSIMU: B) YMOLIMOHATBHBIN
MHTEJUIEKT, IpernoararoImui
c(hOpMHUPOBAHHOCTH:
--CaMOCO3HaHHUs, BKIIIOYAIOILETr0
MOHUMAaTh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJETh HANpaBJIEHUS Pa3BUTUS COOCTBEHHOMU
HMOIIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

CIIOCOOHOCTH

- CaMOpPETYJINPOBAHUA, BKJIIOYArOHIcro
CaMOKOHTPOJIb, YMCHUC MNPpUHHUMATDh
OTBCTCTBCHHOCTDH 3a CBOC INOBCACHUC,

CIIOCOOHOCTH AJAalTUPOBATHECA K SMOLIMOHAJIBHBIM
HU3MCHCHUAM
" IPOABJIATH FI/I6KOCTI>, OBITE OTKPBITHIM HOBOMY

- BHYTp CHHEeM MOTHUBAIINH, BKJ'IIO‘I&IOH.[GI‘/’I
CTPEMJICHUC K HOOCTHXXCHHUIO MCJIM U YCICXY,
OIITUMHU3M, MHHUIIHUATHUBHOCTD, YMCHHC

JIEMCTBOBATE, MCXO/S U3 CBOMX BO3MOKHOCTEH;
- DMIIATHH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHUMATE
SMOUMOHAJIBHOE COCTOSIHUE JIPYTHX, YYUTHIBATH

[1P61. BnanmeHwe MeTomamMu J1OKa3aTENbCTB, aJTOPUTMAMU
pelieHus 3a7ad; yMeHHe (OpPMYyIHpOBaTh OMNpEAEICHHUS,
aKCHOMBI

U TEOpEMBI, MNPUMEHATh MX, IPOBOAUTH JIOKa3aTEIbHBIC
paccyAeHUs B X0/ pEeLICHMs 3a/1a4;

[IP64. VYmMeHume omnepupoBaTh  TOHATHAMHU:  (QYHKIIHS,
HeTpepbiBHAasE ~ (QYHKIUS, TPOM3BOJHAs, IepBooOpas3Hasd,
ONpEACICHHBI HMHTErpall; YMEHUE HaXOOUTh IPOU3BOJHBIC
9JIEMEHTAPHBIX (PYHKIUH, UCIIONB3Ys CIIPAaBOYHBIE MaTEPHAIIBL;
uccienoBaTb B NPOCTEHIIMX — ciiydasx  (QYHKIMM  Ha
MOHOTOHHOCTb, HaXOJUTh HauOoJIbIINE
U HauMeHbIIME 3HadeHUs (YHKUUH; CTPOUTh TIpaduku
MHOTOYJIEHOB C MCHOJIb30BAaHUEM almapara MaTeMaTH4YEeCKOIo
aHaJIM3a; TNPUMEHATh NPOU3BOJHYIO IpU PELIECHUH 3a7ad
Ha JBIKEHHE;, pellaTh MPAaKTUKO-OPUEHTHUPOBAHHBIE 3ajauu
Ha HaumOONbIIME W HAMMEHBIINE 3HAYEHUs, Ha HaXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[TP66. YMeHHe pemaTb TEKCTOBBIE 3a/laud Pa3HbIX THUIOB (B
TOM YHCJIe Ha IPOIICHTHI, IO U YaCTH, Ha JBIKEHHE, PadoTy,
CTOMMOCTh TOBapOB M YCIYyr, HaJOTW, 3aJadd U3 001acTH
yIpaBJeHUS JINYHBIMU U CEMEMHBIMU (PMHAHCAMM); COCTABJIATD
BBIDAXXCHMS, YPaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI I10
YCIIOBUIO 3aJlaud, MCCIEA0BaTh IOJIYYEHHOE pEeUIeHHE U
OLIEHUBATb MIPABIONOI00HOCTh PE3yJIbTATOB;

[IP67. Ymenuwe omepupoBaTh  NOHATHAMH:  CpEIHEE
apupMeTHUecKoe, MeauaHa, HauOoiblllee W HauMEHbIlee
3HAYEHMsI, pa3Max, AHMCIEPCHs, CTAaHJAPTHOE OTKJIOHEHHE

YHCIIOBOTO HAOOpa; yMEHHE W3BJICKAaTh, WHTCPIPETHPOBATH
UHPOPMAITUIO, TIPEJICTABICHHYIO B TaOJIHMIIaX, HA JUarpammax,
rpaduKax, OTPaKAIOUIYI0 CBOKMCTBAa pEalbHBIX IMPOILECCOB U
SIBJICHUH; MPEACTABIATh HH(DOPMAIMIO C MTOMOIIBI0 TaOIUI] U
JarpaMM; UCCIIeIOBATh CTATUCTHYECKHE JJAHHBIC, B TOM YHUCIIC
C TNPUMEHEHHEM TpadUIeCKUX METOJOB U DISKTPOHHBIX
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€ro Ipu  OCYIIECTBICHHMH KOMMYHHUKAIIUH, | CPEICTB;
CIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO; [1P68. YmeHue omepupoBaTh MOHATHAMH: CIyYalHBIA OMBIT
- COLMAJBHBIX  HABBIKOB,  BKJIIOYAIOIIMX | U CIy4yallHOE COOBITHE, BEPOSITHOCTh CIY4YailHOIO COOBITHS;
CIIOCOOHOCTD BBICTpauBaTh OTHOILICHUS C YMCHHC BBIYUCIIATH BCPOATHOCTD C HUCIIOJIB30BaHHECM
APYTHMH  JIOIBMH, 3a00THTHCS, MPOSBISTE rpadu4ecKux METOJIOB; NPUMEHATD (GopMyJIbl CIIOKEHUS U
HETEPeC U PaspelIaTh KOHbIHETEL YMHOXEHUSI  BEPOATHOCTEH, KOMOWMHATOpHBIE (aKThl H
GopMynBl TIpH peIIeHWH 3a]ad; OIEHWBATh BEPOATHOCTH
peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIIy4alHbIMM BEJIMYMHAMHU; YMEHHUE NPUBOAUTH IPUMEpPHI
OpOSIBICHUS  3aKOHAa  OOJBIIMX  4YHWCed B  IPUPOJIHBIX
Y OOIIECTBEHHBIX SIBJICHUSX;
[1PG14. YMmeHue BHIOMPATh TMOAXOSIIMA U3YYCHHBIH METOT
JUIS pelIeHUs 33/1a4u, paclio3HaBaTh MaTeMaTHueCKue (paKThl
U MaTeMaTH4YeCKHue MOJENH B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOAUTH IPUMEPHI
MaTE€MaTU4YeCKUX OTKPBITUM POCCUHUCKOM M  MHUPOBOH
MaTEMaTUYECKON HayKu
OK 07. CopeiictBoBath |JIMuHOCTHBIE pe3ynbTaThl JOKHBI oTpaxkaTh | [IP61. Brianenwe meromamu 10Ka3aTeNbCTB, aJrOPUTMAMU
COXPAHEHUIO OKPYJKAIOIIEH |B YaCTH: 9KOJOTUYECKOT0 BOCIIUTAHHUS: pemieHus 3agad; yMmMeHue (QOpMyIMpOBaTH OIpeleeHHUs,
cpenm, - AKTMBHOE HeNpUATHE ACHCTBUH, NPUHOCAUX | aKCHOMBI
PECYPCOCOEPENEHEIO, BpEJ OKPYKaKoILEH Cpeae; U TEOpPEMBl, MNPUMEHITh HUX, IPOBOJWUTH JIOKA3aTEIbHBIC
- yYMEHHME TMPOTHO3UPOBATh HEOIArONPUATHBIC | PACCYXIEHHs B XOJ€ PeIICHHS 3aa4;
TPUMCHATE SHAHMA | 51 onormueckne moCIIeACTBHS npeanpuanMaemMeix | [1P64.  Ymenuwe  omepupoBarh  MOHATHAMH:  (DYHKIIHS,
00 W3MEHeHMM KIMMATA, | jejicTBHi, IPEAOTBPALATD HX; HempepbiBHAsT ~ (YHKIUS, TPOU3BOAHAS, IEPBOOOpa3Hasi,
NPUHIMIBL  OEPEKITUBOTO | - pacumpeHnue OIbITa NEATEIbHOCTH | ONpENECIECHHBIM HWHTErpaj; YMEHHE HaxOJWUTh IPOU3BOJIHBIC
IIPOU3BOJICTBA, 9KOJIOTMYECKOM HaIlpaBIEHHOCTH; 3IIEMEHTAPHBIX (PYHKIMHA, UCHIOB3Ys CIIPABOYHbIE MAaTEPUAIbI;
s¢dexTHBHO neiicTBoBaTh | MeTanpenMerHeie pe3yabTaThl JTOJKHBI | WCCIIEIOBaTh B NPOCTEMIIUX  ciy4asXx  (QYHKIUH  Ha
B ypesppryaiinpx | OTPAKATE! OBnanenue YHHBEPCATBHBIMA | MOHOTOHHOCT®, HaXOZMTb HauOOoJbIINE
caTyamAsK y4eOHBIMU MTO3HABATEIBHBIMU 1EHCTBUSMHU: U HauMEHbIIME 3HAueHUd (YyHKUUN; CTPOUTH TrpapuKu

0) 0a30BbBIC UCCIICIOBATEIBLCKUE ICHCTBUS:
- paspabaTeiBaTh IUTAaH pEHICHUS TPOOJIEMBI C
Y4eTOM aHaan3a MMEIONIMXCS MaTepUATbHBIX

MHOTOWICHOB C HCIOJIb30BAHUEM armapaTa MaTeMaTHU4eCcKoro
aHaJnM3a; TMPUMEHSATh NPOU3BOJHYIO TpPU pELICHUH 3ajad
Ha JIBM)KEHHE; pellaTh NPAKTUKO-OPUEHTUPOBAHHBIE 3a7a4d
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1 HeMaTepUATBHBIX PECYPCOB;
- OCYIIECTBIIATH  IICJICHANIPABICHHBIA  IOUCK
MEepeHoca CpPeACTB H  CIIOCOOOB  JICWCTBHUSA
B NMPOeCCHOHANTBHYIO CPEIY;
- YMETh TICPEHOCHUTH 3HAHUS B TIO3HABATEIHHYIO
Y TIPAKTUYECKYIO 00JIACTH KU3HEACATEIPHOCTH;
OBnaneHne YHUBEPCAIBHBIMH  PETYISITHBHBIMU
EUCTBUSIMU:
0) CAMOKOHTPOJIb:

- JlaBaTh OIICHKY HOBBIM CHUTYyaIldsM, BHOCHUTH

KOPPCKTHUBLI B OLICHUBAThb
COOTBCTCTBHUC PE3YJIbTATOB LICIISIM

JACATCIIbHOCTD,

Ha HauOOJIbIIME W HAUMEHBIIHME 3HAYCHUS, HA HAXOXJCHUE
IIyTH, CKOPOCTH U YCKOPEHHUS,

[IPGS5. VYMeHue omnepupoBaTh TMOHATUSMHU: pPAMOHAIBHAS
dbyHKIMsA, ToKazaTenbHas (yHKUMA, cTeneHHas GyHKIuS,
norapumudeckas QyHKIUS, TPUTOHOMETPHUSCKHUE (YHKITUH,
oOpaTHble (DYHKUIMHU; YMEHHE CTPOUTH TpadUKH H3yYEHHBIX
(GYHKIHH, UCTIONB30BaTh TpadUKH TPU U3YUCHUH TPOIECCOB U
3aBUCHUMOCTEH, MpU pelleHHH 3a/ady M3 JAPYTruX Y4eOHBIX
OpeMETOB M 3aJad W3 peajbHOM JKU3HU; BBIPAXKATH
dbopMynaMu 3aBUCHMOCTH MEX1y BEIMUYNHAMU;

[TPG6. YMeHue pemiaTh TEKCTOBBIC 3a7aud Pa3HBIX THIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, JJOJIU U YaCTH, Ha IBUKEHHE, paboTy,
CTOMMOCTb TOBapOB M YCIYT, HAJOTH, 3aJadd M3 o0sactu
yIpaBleHUs JINYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIIATH
BBIDOKEHUS, ypaBHEHHS, HEPABEHCTBA U HX CHUCTEMBI 10
YCIOBHIO 3aJayd, HCCIEAOBaTh IMOJYYEHHOE pEIICHHE U
OIICHUBATH MPaBONOI00HOCTh PE3YIbTaTOB;

[1P68. YmeHue omepupoBaTh MOHATHSAMH: CIyYaWHBIA OMBIT
U CIly4ailHO€ COOBITHE, BEPOSITHOCTH CIYyYalHOTO COOBITHS;
YMEHUE  BBIYUCIATH  BEPOSATHOCTH €  HUCIOJIb30BAHHEM
rpadUUecKUX METOAOB; MPUMEHATH (OPMYIBI CIOXKEHUS U
YMHOXEHHUSI  BEPOATHOCTEH, KOMOMHATOpHBIE (aKThl U
GopMyIlbI TPU pPEHICHUHM 3a1ad; OICHUBATH BEPOSITHOCTH
peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4YalHBIMU BEJIMYMHAMH; YMEHHUE MPHUBOAUTH MPUMEPHI
OpOSIBIICHUS  3aKOHAa  OOJBIIMX  4YHMCed B  IPUPOJIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1PG9. VYmenue omepupoBaTh TMOHATHUSAMH: TOYKA, MPsMas,

IJIOCKOCTB, MIPOCTPAHCTBO, JIBYTpaHHBIN yroJl,
CKpEILMBAOIINECS NpsIMBIE, MapaJyIeIbHOCTh u
MEPIICHIUKYJISIPHOCTh MPSMBIX

U TUIOCKOCTEH, YToJl MEXAY MPSMBIMU, YTOJ MEXAY MpsIMOU
U IUIOCKOCTBIO, YIoJl MEXJYy IUIOCKOCTSIMH, PAacCTOSHUE OT
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TOYKH
70 TUIOCKOCTH, PAcCTOSIHHE MEXAY HPSMBIMH, PacCTOSHHE
MEXJY IJIOCKOCTSAMH; YMEHHE HCIOJIb30BATh IPH PEHICHUU
3a7a4 M3y4eHHbIe (AKTBI U TEOPEMBbl IUIAHUMETPHH; yMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHUPA;

[1P610. VYmeHue omnepupoBaTh MOHATUSMH: MHOTOTPAaHHHK,
CeUCHWE MHOTOTpaHHUKA, KyO, Mapaulesienunesa, Mpu3Ma,
nupamMuaa, Gurypa W IMOBEPXHOCTh BpAIEHHS, LMIMHID,
KOHYC, 1Iap, cdepa, cedeHus: (GUrypsl BpalleHus, MIOCKOCTb,
Kacaromasgcss  chepbl, IWIMHApPA, KOHyca,  IUIOMIA]b
NOBEPXHOCTH THUPAMUJbI, TPHU3MBI, KOHyCa, IMIHHIPA,

TIOMIAh chepsi, o0beM Kyo0a, MPSIMOYTOJIBHOTO
napajuieNienuneia, MUPaMUabl, TPHU3MBI, IMHIUHAPA, KOHYCA,
nrapa; yYMEHHUE n300pakaTh MHOTOTPaHHUKHU

U TOBEPXHOCTU BPAILCHUSI, UX CEUCHUS] OT PYKH, C TTOMOIIbIO
YEPTEIKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh ~ CUMMETPUIO B TPOCTPAHCTBE;, yMEHHUE
pacno3HaBaTh MPAaBUIIbHBIE MHOTOIPAHHUKY;

[IP611 VYmenue omepupoBaTh TOHATHAMHU: JIBHXKCHHE
B TMPOCTPAHCTBE, IMOA0OHBIE (QUIYpHl B MHPOCTPAHCTBE;
WCIIOJb30BaTh OTHOLIEHHWE TIUIOLIAJCH TMOBEPXHOCTEH U
00beMOB MTOAOOHBIX (PUTYD MPHU PEIICHUH 3a7a4;

[1P612. VYMeHHE BBIYHMCIATH TE€OMETPUYECKHE BEITUYMHBI
(nmuHa, yromj, IUIOMIAb, OOBEM, IUIOUIA[b TMOBEPXHOCTH),
UCTIONB3YS U3yYeHHBIC (DOPMYITBI U METOJIBL;

[1P613. YmeHue omepupoBaTh MOHATHAMH: MPSAMOYTOJIbHAS
cUCTEeMa KOOPANHAT, KOOPJUHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKAJSIPHOE MPOU3BEACHHE, YrOJ MEXAY BEKTOPaMH,
CyMMa BEKTOPOB, MPOU3BEJICHUE BEKTOPA HA YUCIIO; HAXOJIUTh
C TOMOIIBI0 HM3YyYEHHBIX (QOPMYN KOOPIWHATHI CEepeIUHbI
OTpe3Ka, PACCTOSHHE MEXK]TY ABYMS TOUKAMH;

[1P614. YMeHue BHIOMPATh MOAXOMSIIMA U3YYCHHBIH METOT

JJI1 pCHICHHS 3aa41, PACIIO3HABATb MATCMATHUYCCKUC (baKTBI
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U MaTeMaTHUYeCKHUe MOJEIU B MPHUPOAHBIX U OOIECTBEHHBIX
SIBIICHUSIX, B HCKYCCTBE; YMEHHE IIPUBOAUTH IIPUMEPHI
MAaTE€MaTHYECKUX OTKPBITMM pPOCCUHMCKOW M  MHPOBOM
MaTE€MaTU4YECKON HayKU

IIK 1.6. OO6ecneuuBaTh
3alIUTy CBEICHUMN,
COCTAaBJIAIOIINX
rOCyJIapCTBEHHYIO TalHY,
CBenenui
KOH(HICHIIMATEHOTO
XapakTepa, a TaK¥Ke
uHbOopMaIuu
OTPaHHYEHHOTO
pacmipocTpaHeHUs.

JInaHOCTHBIE pe3yabTaThl

— ®@opMHUpOBaHHME MPEACTABICHUNA O
MAaTE€MAaTUKC KaK YHUBCPCAJIBbHOM A3BIKC
HAYKH: MOHUMAaHNE 3HAYUMOCTHU
MAaTeMaTUuK Jid HAYYHO-TCXHHYCCKOI'O
mporpecca, OTHOIIEHHE K MaTeMaTUKe Kak
K 4acTH OOIIEYETIOBEUECKON KYJIbTYPHI.

— PasButne KPUTHYCCKOTI'O MBIIIJICHUA

u QITOPUTMHUYECKON KYJbTYpBI:
FOTOBHOCTb K  €amM0OOpa30BaHUI U
HEIPEPHIBHOMY 00pa30BaHUIO KaK

YCJIOBHIO YCHENTHONW MPOeCCHOHATBHOU U
00IIECTBEHHOMN AESITETbHOCTH.

— T'OTOBHOCTHP K CaMOCTOATENIBHOW M
OTBETCTBEHHOI JESITEIIbHOCTH
CHOCOOHOCTP K 00pa3oBaHUIO  Ha
NPOTSKEHUM BCEM  JKU3HHM, OCO3HAHHE
[IEHHOCTH HETPEPHIBHOTO 00OPAa30BaAHHUS.

— TonepanTtHoe CO3HaHUE u
MOBEJICHUE: TOTOBHOCTb BECTHU JIHUAJIOT,
JOCTUTaTh B3aUMOIIOHUMAHUS, HAXOJUTh
ofme menu W COTPYOHHYATh I HUX
JOCTHKEHUS.

— HpascTBennoe CO3HaHUE u
MOBEJICHUE: YCBOCHHUE OOIIEYEIOBEUECKIX
[IEHHOCTEH, MPOTUBOACHCTBHE HICOIOTUI
AKCTPEMHU3MA, HallMOHAIU3Ma,
KceHodoOoumu.

[TpenmeTHBIE PE3YyIBTATHI

— 3HaHWE OCHOBHBIX MAaTEMaTHYECKHX METOJOB H
HNOHATHUM: IIOHUMaHue 3HA4YCHMS MaTE€MaTHKHU B
npoQecCUOHAIbHON  JEATEIbHOCTM W IPU  OCBOCHUHU
o0pa30BaTeNbHON  MporpamMmbl,  BJIAJ€HHUE  OCHOBHBIMU
HNOHATUAMH W METOJAaMU  MaTeMAaTHYECKOIrO  aHalu3a,
JTUCKPETHOH MaTeMaTHKH, JIMHEHHON anreOpbl, Teopuu

KOMIUIEKCHBIX qHCel, TEOpUn BEPOSITHOCTEN u
MaTeMaTUYeCKOM CTAaTHUCTHKH.
— OBnanenue OCHOBaMU HUHTETPaIbHOTO u

T QepeHMaIbHOT0  MCUYHCICHUSA:  yYMEHHE  BBIYHCIATH
npezaensl QyHKUUH, NPOU3BOJHBIE W MHTErpaiibl, NPUMEHATh
UX JUI PELICHUS IIPUKIAJHbIX 3a1a4.

— YMeHue pemarbs MPUKIAJHbIE 3aJa4d: IPUMEHEHHE
MaTeMaTHYeCKUX METOJIOB JUI pELIeHHs 3agad B 001acTu
npodecCHOHATBHON JIEATENIbHOCTH, BKIIOYAs MpPOCTEHIIne
3a/1a4¥ JJMHEHHOrO IPOrpaMMHUPOBAHHUS.

— Brnagenne HaBblkamMu paboOThl € BEPOATHOCTHBIMHU
METOJaMHU U MAaTEMaTHYECKON CTATUCTUKON: yMEHUE HAXOIUTh
U OICHMBAaTh  BEPOSATHOCTH  COOBITHH, aHaJIM3HPOBATH
CTAaTUCTHYECKUE  [JaHHblE, UCIONb30BaTh TIpauku U
JMarpaMMBbl JJ1s IPEACTaBICHUS HHPOPMALIUH.

— 3HaHMe CBOWMCTB apu(METHUECKOro KOpHs, CTEINeHEH,
J0rapu(mMoB, TPUTOHOMETPUYECKUX  (DYyHKIMI:  yMmMeHue
BBIMNOJIHATH IPEO0Opa30BaHus BbIPAXKEHU, peniaTh ypaBHEHUS
Y HEPABEHCTBA.
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MeTtarpeAMETHBIE PE3YIbTaThI

— Pa3zButne JIOTUYECKOTO 31
AITOPUTMUYECKOTO MBIILICHUS: YMEHHUE
(dbopMyIUpOBaThH OMpEEICHUS, aKCHOMBI U
TEOpPEMBbI,  MPOBOJUTH  JIOKA3aTEIbHBIC
paccy’XJIeHHsI B XOJI€ pelIeHHUs 3a/1a4.

— OsnageHue MeTOJaMU HAay4YHOT'O
MO3HAHUS: YMEHHUE BBIOMpATh MOJIXOSIINE
METO/JIBI JIJISl PEIIEHUs 3a]a4, pacrio3HaBaTh
MaTemMaThdeckue (akTel W MOJCIU B
MIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX.

— Pabora c uHdopMaIue:
CIIOCOOHOCTH W3BJIEKATD,
MHTEPIPETUPOBATH u MPEACTABIATH
uH(opMaIMio B BHJIE TAONHWII, AWArpamM,
rpaduKoB, HCMONB30BATh DIICKTPOHHBIE
Cpe/ICTBa JIJIsl aHAJIN3a JaHHBIX.

— KoMMyHuKaTuBHBIE "
KOOIICPpAaTUBHLIC HaBBIKU: YMCHUC
MIPOJTyKTUBHO o0miarbes u
B3aMMO/ICVICTBOBATh B Ipolecce

COBMECTHOH  JIESTETBHOCTH, YYHTHIBATh
MO3UIUU APYTUX YYACTHUKOB.

— Camoopranuzanus u
CaMOKOHTPOIIb! CIOCOOHOCTh
CaMOCTOSITEITEHO OTIpENIeNATh () 0%
JESITEIIbHOCTH, COCTaBIISITh TUTaHBI,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH CBOKO
paboTy.
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2. CTpyKTYpa U cojep:xaHue 001eo0pa3oBaTeJIbHOM IUCIIMIIIMHBI

2.1. O0bem JUCUMILIMHBI U BUABI Y4e0HO pad0ThI

Buj yueOHoit padoThI O0bem B
yacax

O0beM 00pa3oBaTeJIbHOM MPOrPaAMMBbI I CUHMIIHHBI 244

B T.Y.

OcHOBHOe coep:kaHue 204

BT. U.:

TeopeTHYecKoe 00ydueHue 134

[IPaKTUYECKUE 3aHATUS 52

KOHCYJIbTALIUU 18

IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COJep/KaHMe (colep:KaHue 34

MPHUKJIATHOTO MOLYJIsA)

BT. 4.:

TEeOopeTUIecKoe 00ydeHue 10

MPAKTUYECKHUE 3aHITHUS 24

IIpomexyTouyHas aTTecTanus (3K3aMeH) 6
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2.2. TemaTu4ecKuii IJIAH U cOlep:KaHNe TUCITUTIIUHBI

Coaepxxanue yueOHOro Mmarepuasa (0CHOBHOE U PO eCcCHOHATBHO

HaumeHoBaHue pa3iesioB . O0bem | @opmupyembie
" TeM OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTHYECKHE 3aHATHSA, TPUKJIATHOM 4acOB | KOMIETCHIHH
MOYJIb (IPY HAJTHYHMH)
1 2 3 4
OcHoOBHOe coJep:KaHue
Pa3zgea 1. [loBTOpeHHE Kypca MATEMATHKHA OCHOBHOM IIKOJIbI 18
Tema 1.1. CojeprkaHue y4eOHOro MaTepuaia 2
Ienp u 3anaun marematuky | [enp v 3a1auu MaTeMaTHKU P OCBOCHUH CIICIMAIBHOCTH. ba3oBbie 3HAHUS U YMECHUS
npu OCBOEHHUH | IO MaTeMaTHKE B MPOPECCHOHATBHON M B MOBCEAHCBHON JIEATEIHHOCTH. MHOXKECTBO,
CHELUAIbHOCTH. omnepanuy HajJ MHokecTBamu. J(narpammel Dilnnepa—BenHa. Vcnonbs3oBaHne TEOPETUKO-
MHoOkecTBa U JOTHKa MHOXECTBEHHOI'O ammapara [jIsi ONHCaHUsl peajlbHBIX IMPOIECCOB U SBICHUNU B
npodeccCHOHaNbHON AESITENPHOCTH, MPH pPEIIeHUWU 3aJad U3 JAPYTruX AUCIUILIIUH.
Onpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO
Tewma 1.2. Copepxanue yueOHOTO MaTepuana 2
Yucna v BBIYUCICHUS Harypanbnuble u nenbie yucna. IlpusHaku menuMocTH LEnbIX yucell. PanuoHanbHbIE
yrcna. OOBIKHOBEHHBIC U JECSITHYHBIC TPOOH, MPOLICHTHI, 0ECKOHEUHBIEC MIEPUOTUIECCKIE OK 01,
npobu. ApudMeTrhyeckre orepanuyd ¢ palMoOHAIBHBIMUA YHUCJIaMH, TPeoOpa3oBaHUs OK 02,
YUCJIOBBIX BbIpaxeHui. JlelicTBUTENbHbIE uMciia. PanuoHanbHble U MppaluOHAIbHbBIC OK 03,
ycna. Apudmernyeckue omnepanuu ¢ JEHCTBUTENbHBIMH uuciaaMu. [IpuOmmkéHHbIe OK 04,
BBIYMCJICHMS], IPABUJIA OKPYTJICHUs, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BbIUUCICHUN OK 05,
Tema 1.3 Coneprxkanne y4eOHOro MaTepurana 2 OK 06
Toxnectsa u ToxnmecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHS. OK 07
TOXKACCTBCHHBIC HepaBeHnctBo, pemieHne HepaBeHCTBA. MeToa UHTEpBAJIOB. Perienne 1enbix u ApooHo-
peobpasoBaHsL. palMOHAIBHBIX YPAaBHEHMM M HEPAaBEHCTB. lIprMeHeHMEe ypaBHEHHMH M HEPABEHCTB K
YpasHenus PEIICHUI0 MaTEMAaTHYECKHX 3a/iad M 33/1a4 U3 Pa3IMYHBIX 00JacTell HAYKH M PeabHOM
1 HCpABCHCTBA *Ku3HU. CHCTEMBI M COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHHI W HEpaBeHCTB. CHUCTEMBI
JMHEWHBIX YpaBHEHUW. PelieHne MpUKIAAHbIX 337324 C TMOMOIIBIO CUCTEMbI JIMHEHHBIX
ypaBHEHUH
[MpakTHYecKoe 3aHsTHE 2
Pemrenne ypaBHeHuUi, HEPABEHCTB U UX CUCTEM
Tema 1.4. IIpodeccuonajibHO OpPUEHTHPOBAHHOE CO/AepKAHMe (COAep:KaHUE NPHUKJIIATHOTO 4
[IporieHTHBIE  BBHIYMCICHHS | MOXYJISI)
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B npogecCuoHaIbHBIX
3amadax

[IpakTrueckue 3aHATHA

1) PemieHne THIOBBIX 3a7ad 1O pacyeTy pa3MepoB IITpagoB, HAJIOTOB U

KOMIICHCAIUH.
2) PemieHune THMOBBIX 3a7a4 MO pacueTy pa3MepoB ITpadoB, HAJIOTOB U
KOMIICHCAIUH.
Tema 1.5. Copepxanue yaeOHOTo MaTepuaa 2
[TocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CIMOCOOBI  3afaHusl  MoOcHeAoBaTelnbHOCTEH. MOHOTOHHBIE
Y TIPOTPECCUU MOCIIEZIOBATEILHOCTH. ApHu(MeTHYeCKass U TeoOMEeTpUIecKasl Mporpeccuu. beckoHeuHo
yObIBatomasi reomerpuueckas mporpeccus. Cymma OeckoHeUyHO  yObIBaromieit
reoMeTpuueckor mporpeccuu. Dopmyna CIOXKHBIX TpOIEHTOB. Mcmonbs3oBaHue
MIPOTPECCUU JJIsl PELICHHs pealbHbIX 33/1a4 MPUKIAIHOTO XapaKTepa
Tema 1.6. Coneprxanne y4eOHOro MaTepurana 2
®yHKUMK U TpapuKn OyHk1usA, crnocodbl 3amaHus QyHkuuu. ['paduk ¢yHkuuu. BsanmHO o0OpaTHBIE
¢dbyukmun. O61acTh ONpEACICHUs] U MHOXKECTBO 3HaueHU (QyHkimu. Hymn dyskmm.
[TpoMex)yTKH 3HAKOTIOCTOSIHCTBA. YETHBIC U HEUETHBIE (PyHKIUU
[MpakTHueckoe 3aHsATHE 2
Bxo0/1HOW KOHTPOJIb
Pa3znen 2. Crenenu u kopHu. CTeneHHasi, noKa3arejbHas U Jorapupmudeckasi QyHKIHU 36
Tema 2.1. Coneprkanue y4eOHOro MaTepuaa 2
ApudmMeTnieckuii KOpeHb ApudmeTruecknii KOpPeHb HATypaJbHON cTereHu. JIeHCTBUS C apupMETHICCKHUMHU
N—OW CTEIEHH. KOPHSIMU N—OM CTENEHH.
Tema 2.2 CopepxaHue y9eOHOro MaTepuaa 2
Crenenu. CtanaaprHas Crenens ¢ nenbiM nokaszareneM. CtannaptHas (GopmMa 3alucu IeHCTBUTEIBHOTO YUCIIA. OK 01
dbopma 3anmcu Hcnonws3zoBanne momxonsmieii GopMbl 3alUCH JIEWCTBUTEIBHBIX YWCET I PEIICHUS OK 02’
JeHCTBUTENHLHOTO YUCIIA MpaKTUYECKUX 3aJad W MpeJcTaBiieHus JAaHHbIX. CTeneHb C  palMOHAIbHBIM OK 03’
nokasaresneM. CBOHCTBA CTENEHH. OK 0 5’
[IpakTrueckoe 3ansATHE 2 OK 0 6,
[IpeobpazoBaHye BRIpAKEHUH, COJIEPKAIIMX CTEMEHU C PAIIMOHAIBHBIM TTOKa3aTelIeM OK 07’
Tema 2.3. ConeprkaHue y4eOHOro MaTepuaia 2 K 1.6
CrenenHast GyHKIUS CrenenHas (QpyHKUIHSA C HATYpaJbHBIM U LIeNbIM NoKa3aTesneM. EE cBoiicTBa u rpaduk. '
CaoticTBa 1 rpaduK KOpHS N-OH CTEICHU
Tewma 2.4. Uppammonanbubeie | ConepkaHue yueOHOTO MaTepHasia 4
ypaBHEHUs U HepaBeHCTBa | MppannoHaabHble YpaBHEHUS M HEPABEHCTBA
[IpakTrueckoe 3aHsiTHE 2

PemreHne nppalMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
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Tema 2.5. Tlokazatenbhbie | ComepikaHue yueOHOTO MaTepuaia 4
ypaBHeHMs U HepaBeHCTBAa | [TokaszarenbHble ypaBHEHUSI M HEPABEHCTBA
[pakTH4ecKoe 3aHsTHE 2
PenieHue nokasaTesibHbIX YpaBHEHHH U HEPABEHCTB
Tewma 2.6. Coneprxkanne y4eOHOro MaTepuana 2
Jlorapudm uncna. Cpolicta | Jlorapudm uncia. JlecaTHYHBIC H HATYPAIbHbBIC JTOrapH(MBIL.
norapudmon [IpakTuueckoe 3anaTue 2
[IpeoOpazoBaHue BHIPAKEHHUN, COACPIKALINX JIOTapU(MBI
Tema 2.7. IlokazatenpHas | ComepkaHue yueOHOTO MaTepHasia 4
u norapupmuueckas | [TokasatenpHass U  Jsorapumuueckas (yHKIMH, WX CBOWCTBA W  rpaduKu.
¢byHKIHNY, ypaBHeHus, | Jlorapudmuueckue ypaBHEHHUS] 1 HEPABEHCTBA
HEpaBEHCTBA [IpakTuueckoe 3anarue 2
Penienue sorapupMuuecKux ypaBHEHHH U HEPaBEHCTB
Tema 2.8. IIpodeccnoHalbHO OPUHEHTHPOBAHHOE COAep:KaHHMe (CoAep:KaHHe MPUKJIAJIHOTO 2
Jlorapudmsl B npuposie MO/LYJIst)
U TEXHUKE [IpakTrueckoe 3aHsATHE
Pemenue 3amay Ha mpuMeHeHUe JorapuMuUUeckux (YHKLIUH B pacdyeTrax CKOpOCTei
pacnajia BEUIeCTB U YCTAHOBJICHUH BPEMEHH MPOUCILIECTBUS;
Tema 2.9. Coneprxanue yueOHOro MaTepuasa 2
[IpumeHeHne ypaBHEHUH, Hcnonb3oBanue rpadgukoB GyHKUUN ISl pEelICHUS ypaBHEHUW M JIMHEHHBIX CHUCTEM.
CUCTEM U HEPABEHCTB [IpumeHneHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MaTEMaTHYECKUX 3a]1a4 U
K PELICHUIO 3aa4 3aJ1a4 U3 pa3IM4HbIX 00JacTeil HayKu U pealbHON KU3HU
[IpakTuueckoe 3anarue 2
KontponsHas padora no Teme «CteneHu, KOpHH, Jorapupmbl»
Pasnea 3 Ilpsivble ¥ JIOCKOCTH B pocTpaHcTBe. KoopAMHATHI M BEeKTOPBI B IPOCTPAHCTBE 30
Tewma 3.1. Copepxanue yueOHOT0 MaTepuana 4
IToBropenune nnanuMeTpuu. | OcHOBHBIE (QUTYpPHI, (aKTBl HW TeOopeMbl IUIaHUMETpUd. (OCHOBHBIC TIOHSTHS OK 01
OcHOBHBIE MOHATHUSA | cTepeoMeTpur.  Touka, TmpsAMas, IUIOCKOCTb, MpocTpaHcTBo. Ilonartue 00 OK 02’
CTEpEOMETPUU AKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 OK 03:
X OK 05,
Tema 3.2. Coneprxkanne y4eOHOro MaTepuasa 4 OK 07
[Ipsimble U TUIOCKOCTH B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOLINECS, TapAIITIENIbHBIE U
B IIPOCTPAHCTBE. | CKpelMBaromuecs npsmMele. [lapamieabHOCTh NPSAMBIX U TIOCKOCTEH B MPOCTPAHCTBE:

ITapamienbHOCT  HPSIMBIX,
NpsAMOM W IUIOCKOCTH,

napajuleJibHble  HpsIMbIE B IPOCTPAHCTBE, MAPAUIEIBHOCTh  TPEX  MPSMBIX,
MapaJUIEIbHOCTh NPSIMOM M IUIOCKOCTU. YTJIBI C COHANPABJICHHBIMUA CTOPOHAMH, YIOJ
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IIJIOCKOCTEN MEXKIy MpsMBIMH B IIPOCTpaHCTBE. llapaiienbHOCTh IIIIOCKOCTEN: IapasuleiIbHbIE
IIJIOCKOCTH, CBOMCTBA NapAJLIENIbHBIX TNIOCKOCTEH.
[IpakTrueckoe 3aHsATHE
[Ipocreiime  mpocTpaHCTBEHHbIE  (UIYpHl HA  IJIOCKOCTH:  TeTpa’ap, Kyo,
napajuieJIenuIe], IOCTPOCHUE CEUCHUN
Tema 3.3. Copepxanue yueOHOro MaTepuaa
[lepneHquKyISPHOCTH [lepneHuKyISIpHOCTh MPSAMOM M IJIOCKOCTU: MEPHEHIUKYJSPHBIE TpSIMBIE B
MIPSIMBIX IIPOCTPAHCTBE, NpPSAMBIE MapauIeibHbIE U MEPHNEHAMKYJSPHBIE K IUIOCKOCTH, MPU3HAK

U IJIOCKOCTEN

NEPHEHIUKYISIPHOCTH MPSIMOA M IIJIOCKOCTH, TEOpPEMa O NPSIMOW NEPHEHAMKYJISIPHON
IIJIOCKOCTH

Tema 3.4.
VYTibl MeXAy TPSIMBIMU
U TUTOCKOCTAMH

Coneprxkanue y4eOHOro MaTepurana

Yribl B NPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IUIOCKOCTBIO, JBYIPAaHHBIA YIOJI,
JUHEHHBIA YroJl ABYTPaHHOro yria. [lepneHauKymasp M HaKJIOHHBIC: PAacCTOSHHE OT
TOYKU JIO IIOCKOCTH, PACCTOSIHME OT HPSMOM /10 IUIOCKOCTH, MPOEKIHA (UTyphl Ha
IUIOCKOCTh. [lepneHauKyIIpHOCTh IUIOCKOCTEH: INPU3HAK IEPICHAUKYIISIPHOCTH IBYX
mockocTeil. Teopema o TpEX NeprneHuKyIsIpax

Tema 3.5.
KoopauHats! 1 BEKTOPBI
B IIPOCTPAHCTBE

Conepxanue yueOHOTO MaTeprasia

Bektop Ha miuockocth M B mpocTpaHcTBe. CIIO)KEHHWE M BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnokeHue BekTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpaBuino mapamienenunena. Pemenue 3amad, CBsA3aHHBIX C NPUMEHEHUEM
IIpaBWI JEUCTBUM ¢ BekTOpamu. [IpsiMmoyrosipHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunarts! Bexropa. IIpocreiimue 3amaun B KOOpAUHATAaX. YTOJ MEXKIY BEKTOpPaMHU.
CkaysipHOE€ TNIPOM3BEACHHE BEKTOPOB. DBplunCleHHME YIIOB MEXIAY MNPSAMBIMH H
IJI0CKOCTSAIMU. KOOpIMHATHO-BEKTOPHBIA METO/ IIPH PELICHUN T'€OMETPUYECKUX 3a1a4

IIpakTueckoe 3ansATHE
BekTopsl B IPOCTPaHCTBE: NEHCTBHSI, KOOPAMHATHI U CKAIPHOE POU3BEACHUE

Tema 3.6.
[IpsiMbIe ¥ TUIOCKOCTH
B IIPAKTUYECKUX 3a7adax

IIpodeccnonaibHO OpEHTHPOBAHHOE COJEePKaHUeE (CoIepKaAHNe MPUKJIATHOTO
MOYJIsl)

PacrnionosxeHne mpsAMBIX U IUIOCKOCTEH B OKpY’KalOIEM MUpe (IpUpOAE, UCKYCCTBE,
ApPXUTEKType, TEXHUKE).

IIpakTrueckoe 3aHsATHE
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33,144

Tema 3.7.
Pemenue 3agau. [Ipsimbie
U IIJIIOCKOCTH, KOOpI{I/IHaTBI

Conepxkanue yueOHOro MaTepHaia

Pemenne 3a1a4 Ha HaXOKAEHNE T€OMETPUYECKUX BEJIMUUH C MCIIOJIH30BAaHUEM armapaTa
BEKTOPHOU asreOpbl
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U BEKTOP [IpakTuueckoe 3anarue 2
KontposbHas pabota o TeMe «BekTopbi»
Pasnea 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUH 26
Tema 4.1. Copepxanue yueOHOro MaTepuana 4
OCHOBBI TPUTOHOMETPUU CuHyc, KOCUHYC U TaHI'€HC YHUCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHT'€HC
YHMCJIOBOT'O apryMEHTA.
[MpakTHueckoe 3aHsATHE 2
Tpuronomerpuueckass OKPYXHOCTb, OIpEJeIeHHEe TPUTOHOMETPUUECKUX (YHKIIMN
YHCJIOBOTO apryMeHTa
Tema 4.2 OcnoBuble | Cozpeprkanue yueOHOT0 MaTepuaa 4
TPUTOHOMETPUYECKHE IIpeoOpa3oBaHne TPUrOHOMETPUUYECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPUUYECKHUE
TOKIECTBA ¢bopmyJIbl
Tema 4.3. ConeprkaHue y4eOHOro MaTepuaa 4
Tpuronomerpruueckue Oynkius. [lepuogmueckue ¢pynkuuu. Tpuronomerpuueckue (yHKINH, UX CBOICTBA U
GyHKIMH, HMX CBOWCTBa M | rpaduku
rpaduKu
Tema 4.4. Copepxanue yueOHOTo MaTepuana 2 OK 01
Tpuronomerpruyeckue TpuronomeTpuuecKre ypaBHEHHsI M HEPABEHCTBA OK 02’
YpaBHCHHA U HEPpABCHCTBA [IpakTrueckoe 3aHsTHe 2 OK 03’
PemeHne TpUroHOMETPUYECKUX YPAaBHEHHUI U HEPABEHCTB OK 0 4’
Tema 4.5. IIpodeccnoHaIbHO OpPHEHTHPOBAHHOE CO/Aep:KaHUe (coAepKaHUe IPHKJIIATHOIO 4 OK 05:
Hcnonb3oBanue MO/1YJIfA) OK 06
TPUTOHOMETPUHU [IpakTuueckue 3aHATHS MK 1.6
B npodeccroHanbHOM | 1) PacueT TpaeKTOpWH ABMXKECHHUS TPAHCIIOPTHOTO CPEJICTBA MPH 33JaHHBIX MapaMeTpax
chepe CKOpOCTH U yTJIa HaKJIOHA;
2)Pemienne 3amay Ha oONpeAereHHE BBICOTHI 3[AHUS WIM PACCTOAHUSA A0 OOBEKTa
HaOJIIOACHUS C MOMOIIBIO TPUTOHOMETPUYECKUX (POPMYIL
Tema 4.6. Coneprkanue y4eOHOro MaTepuaa 2
Pemenue 3a1a4 | TpuroHoMmerpuieckue GyHKINHU, TOKISCTBA U YPABHEHUS
TPUTOHOMETPHUH [IpakTuueckoe 3anarue 2
KonTponbHast padbota no Teme « TpuroHomeTpus»
Pa3znen 5. MHOrOrpaHHMKHM ¥ TeJia BpallleHUs 34 OK 01,
Tema 5.1. Coneprxkanne y4eOHOro MaTepuaa 4 OK 02,
MHororpanHuK1 [lonsiTie MHOTOrpaHHHMKAa, OCHOBHBIE DJJIEMEHThl MHOTIOIPDAaHHUKA, BBIIYKJIbIE H OK 05,
HEBBINYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHoOrorpaHHuka. [lpusma: n-yrosipHas OK 06
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MPU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; IPsIMasi U HAaKJIOHHAs PU3MBbL; OOKOBasi U TOJTHAS
MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, npsIMOYroJIbHBIM MapajUIeNICIUIE] W €ro
cBoiicTBa. [Tupamuaa: n-yroinpHast mupaMuia, TpaHU ¥ OCHOBaHHE MUPAaMUJIbI; OOKOBas
W TOJHas MOBEPXHOCTh NMHUPAMUJbI;, NPaBUJIbHAS M yCEUYEHHAs MUpaMUIa. DJIEMEHTHI
NPU3MBbI U TIUpaMUbl. BbIUnCIIeHNE 3IeMEHTOB MHOTOTPaHHUKOB: p&Opa, MuaroHaiH,
YTJIbI

Tema 5.2. Copepxanne yaeOHOro MaTepuaa
[IpaBunbHbIE [IpaBunbHbIE MHOTOIPAHHUKHU: TMOHATHE MPABWIBHOTO MHOTOIPAaHHUKA; IpaBUJIbHAS
MHOT'OTpPaHHHKH. IpU3Ma U IpaBWIbHAS MUPAMMJIA; [IpaBUIIbHAS TPEYroJjbHAs MUPAMUIA U IPABUIIbHBIN
[Tnomane IIOBEPXHOCTHU | TeTpasap; KyO. [IpencraBienne o mpaBUIbHBIX MHOTOIPAHHUKAX: OKTAdIp, TOAEKAdIP U
MHOTOTPaHHUKOB nkocayap u ap. CedeHus npusMbl U nupamuibl. [lnomans G0OKOBON MOBEPXHOCTU U
MIOJIHOM TMOBEPXHOCTH MPSMOM MPHU3MBI, MIIOIIAJh OCHOBAaHMI, TeopemMa O OOKOBOIt
MOBEPXHOCTH NpsMOM mpu3Mbl. [lmomans OOKOBOM IMOBEPXHOCTH U IOBEPXHOCTH
MPaBWIBHON NHpaMUIbl, TeOpeMa O IUIOHAAU OOKOBOW IMOBEPXHOCTU YCEUEHHOM
MIUPAMMU/IBI
[IpakTuueckoe 3anarue
Boluncnenue miomaar noBepXHOCTH MHOTOTPAaHHUKOB
Tema 5.3. Copepxanne yueOHOT0 MaTepuana

Tena BpameHus

Hununapuueckas MOBEPXHOCTb, OOpa3yrollue IWIMHIPUYECKON IMOBEPXHOCTH, OCh
UWINHAPUYECKON MoBepxXHOCTH. Llwimuap: ocHoBaHus W OOKOBask MOBEPXHOCTH,
oOpasyromass W o0cCb, IUIONIAAL OOKOBOM M TIOJHOM moOBEepXHOCTH. KoHuueckas
MOBEPXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OChb M BEpIIMHA KOHHUYECKOH
noBepxHocTU. KoHyc: ocHOBaHue U BepiuHa, o0pa3yrolas U 0Cbh, MIIOIIa s OOKOBOU U
MOJTHOM TOBEPXHOCTU. YCEu€HHBI KOHyC: OOpasylolle M BBICOTA, OCHOBaHHMA H
6okoBas noBepxHocTh. Cdepa U 1map: LUEeHTp, paguyc, TuaMeTp, oMb MOBEPXHOCTH
cdeprl. B3zaumnHoe pacnosiokeHue cgepbl W IIOCKOCTH, KacaTellbHas IIOCKOCTh K
chepe, mmomans chepsl. M3o00pakeHue Ten BpalleHHs Ha IUIOCKOCTH. PasBEprka
LHUJIMHAPA U KOHYCa

[IpakTHyeckoe 3aHATHE
Tena BpaleHus: TOCTPOCHUE, PA3BEPTKU U pacyeT IUIONIAJEN TOBEPXHOCTEN

Tema 5.4.
O0BbEMBI

u Iiomaiau

HOBerHOCTeﬁ TCJI

Copepxanue yueOHOTO MaTepuaa

[onsatue 06 00BEMe Tena B mpoctpancTse. OCHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema
00 00BEMeE MPSIMOYTOJIEHOTO MapajlIeNeNuIeIa U CIEACTBHA U3 He€. 00beM MUPaMU/Ibl U
npu3Mbl. O0bEM mMHApa, KoHyca. O0bEM mapa u mwiomans cepsl. [lonoOHbIe Tena B
npoctpaHcTBe. COOTHOLICHUS] MEXTy TUIOIIAASIMU IOBEPXHOCTEH, 00bEMaMu TOTOOHBIX
tes. Cedenusi mummHapa (HapayiebHO W NEPHSHIMKYISIPHO OCH), CEUEHHUs] KOHycCa

OK 07
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(mapannenbHOE OCHOBAaHUIO M MPOXOMAIIEE Yepe3 BEPIIUHY), CEUCHUS IIapa.
MHororpaHHHK, ONKMCAaHHBIA OKOJIO cdepbl; chepa, BOUCAaHHAST B MHOTOTPAHHUK WU B
TEJIO BPAICHUS

[IpakTrueckoe 3aHsTHE 2
Brrancnenue 065eMOB U TUTOMIAIeH TTOBEPXHOCTEH Tel
Tema 5.5. IIpodeccnoHalbHO OPUHEHTHPOBAHHOE COAep:KaHHMe (CoAep:KaHHue MPUKJIAJIHOIO 4
JIBM>KEHHE B IPOCTPAHCTBE. | MOAYJIsI)
Ceuennss u kxoMOMHanMu | CHMMETpHsI B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIILHO TOYKH, MPSMOM, MIOCKOCTH.
NPOCTPAHCTBEHHBIX GUTYp | DnmeMeHThl ~ CHMMETPUH B NHpaMHIaX,  [apajUuleNieluneaax,  OPaBHIbHBIX
B npodeccCHOHaNbHBIX | MHOTOrpaHHUKaX. CHMMETpUss B TPHPOJE, AapXUTEKType, TEXHUKe, B OBITY, B
3ajjauax npodpeccun. Mcnonb3oBaHHWE JBMKEHHH B MPOCTPAHCTBE MPH PELICHUH 3a/ad.
[TocTpoenue ceueHnit MHOTOTPAaHHUKOB U Tell BpaieHus. Meroa cienoB. KomOuHams
TEJl BpallleHUs U MHOTOrpaHHUKOB. Mcmonb3oBaHue KOMOHMHAIMIT MHOTOTPAHHUKOB M
TEJ BpaIlleHUs B IPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4ax
[IpakTuueckue 3aHATH 6
1) Omnpenenenue o0O0BEMOB U IIOMIA[EH MPOCTPAHCTBEHHBIX (QUTYyp (CKIAACKUX
MOMEIICHUH U MOJIBAJIOB >KUJIBIX JJOMOB).
2) Wcnonp3oBaHUE MPOJOJIBLHOTO U MOMNEPEYHOr0 CEYEHHUS MHOTOKBAPTUPHOTO JOMa C
BBIJICJICHUEM JICCTHUYHBIX KJIETOK U BEHTHJISLIMOHHBIX HIAXT.
3) Pemenue 3amay Ha aHauUM3 ONTUMAIBHOIO pa3MELIEHUS TPYy30B C Y4ETOM
TFE€OMETPUUYECKUX [1apaMETPOB.
Tema 5.6. Coneprxkanue y4eOHOro MaTepuraa 2
Pemenue 3aja4. | Beruncnenne BenMuyuH (IJIMHA, yToJl, 00beM, IUIONab MOBEPXHOCTH) T€OMETPUIECKUX
MHuororpaHHMKM W Tena | puryp, HUCHONB3ys UW3ydeHHble QopMmynbl u  MeToabl. [locTpoeHue cedeHHi
BpallleHUS MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBINOJIHEHHE (BBIHOCHBIX) IJIOCKMX UYEpTEKEH W3
PHUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y
[pakTHYecKoe 3aHsTHE 2
KonTponbHast pabota o Teme « MHOTOrpaHHUKH U TeJa BPAIICHUSDY
Pasnen 6. [lpousBoaHas u nepBoodpazHas PyHKIUH 50
Tema 6.1. Copepxanne yueOHOT0 MaTepuana 2
MOHOTOHHOCTh u | [IpoMexxyTkM MOHOTOHHOCTH (GYHKUIUU. MaKCUMyMbl M MHUHUMYMBl (YHKIIHH.
KCTPEMYMBI ¢Gynxuuy. | Haubosbliee n HaMMEHbIIIee 3HaUeHNUE QYHKIMU HA TPOMEKYTKE
Touku s3KcTpEeMyMa OK 01,
Tema 6.2. Conepxanue yueOHOro MaTepuasa 4 OK 02,
Ilonatne  menpepbiBHOCTH | HempepsiBHBIC (GyHKIIMKA. MeTOT HHTEPBAJIOB ISl PEIICHUST HEPABCHCTB OK 03,
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¢byHKIMN. Merton

UHTEPBAJIOB

Tema 6.3. Copepxanne yaeOHOT0 MaTepuaa

IIponsBonHas. IIpousBonnas ¢yHkuuu. ['eomerpuueckuii M (QU3MUECKUH CMBICI MPOU3BOAHOI.
I'eomerprueckuii u | [IpousBoaHbIe MeMeHTapHBIX QyHKIHNA. DOPMYIIBl HAXO0KIESHHUS MTPOU3BOJTHON CYMMBI,
buznaecKuit CMBICJI | IPOU3BEACHHUS M YaCTHOTO (DYHKITUI

IIPOU3BOJHON [IpakTuueckue 3aHATH

1) Boruncnenue npous3BoAHON QyHKINMY;
2) Haxox/ieHue nNponu3BOAHON CYMMbI, IPOU3BEACHUS U YACTHOTO (PYHKIIMMA

Tema 6.4. MOHOTOHHOCTD

ConeprkaHue y4eOHOro MaTepuraa

byHKIHIN. Touku | [I[pumMeHeHHEe TNPOM3BOMHON K HCCenOBaHUIO (YHKIMHA HAa MOHOTOHHOCTH U
JKCTpEMyMa SKCTPEMYMBI

Tema 6.5. Coneprxkanue y4eOHOro MaTepuaa

HauGomnbiee U | HaxoxkneHne HauOONBIIETr0 W HAUMEHBIIETO0 3HA4YCHHS (QYHKIUH Ha OTpeE3Ke.
HauMEHbIIIee 3HaueHud | [IpumMeHeHne MPOW3BOIHOW Ui HAXOXKICHHUS HAWIYYIIETO PEIICHUS B TPHUKIATHBIX
byHKIIHI 3a/1avax, JIsl ONpeIe]ICHHs] CKOPOCTH TpoIiecca, 3alanHoro popmymoi wim rpadgukom

Tema 6.6. Haxoxnenue
ONTHUMAJIBHOTO pe3yJIbTaTa C
MTOMOIIIBIO TIPOU3BOTHOM

IIpodeccuonaibHO OpHEHTHPOBAHHOE Cco/ep:KaHUe (coAepKaHUE TPHUKJIATHOIO
MO/1YJIfA)

[Ipuknannueie 3agaud, B TOM YHUCIE COIHUAIBHO-3KOHOMHYECKOTO M (U3NYECKOTO
XapakTepa, UX PelIeHue CPeACTBAMU MAaTEMAaTUYECKOTO aHaln3a

[IpakTrueckue 3aHATHS

1) Paccuutath ontuManbHOE PacHOIOKEHHE COTPYJHUKOB M TOUYEK MOHUTOpPHHIA Ha
KapTe ropoja.

2) AHanu3 (yHKIMU pOCTa YMCiIa HApYLIEHUI U BBIABIEHUE TOYKH, TJ€ TEMIl pOCTa
MaKCUMaJICH

Tema 6.7.
IlepBooOpa3nas pyHKIMU

Coneprkanue yueOHOTro MaTeprasa

[lepBooOpa3nas. Tabuuia nepBooOpa3HbIX

[TpakTHueckoe 3aHsATHE
Haxosxaenne nepBoodpasHoii GyHKIMK

Tema 6.8.
[lmomaaes KpPUBOJMHEMHOMN
Tparnenuy. dopmyna

Herorona — JleiitOuumna

Copepxanue yueOHOT0o MaTepuaa

WHTerpain, ero reomeTpuyeckuil ¥ pU3NUECKUIl CMBICIL.

[IpakTnueckoe 3anarue
Boruncnenne unrerpaia no gopmyine Herorona-JleitOnuna

Tema 6.9.
[Ipumenenne npou3BOIHON

CopepxaHue yaeOHOT0 MaTepuana

Pemenne 3a1a4 Ha TPUMCHCHUC HpOHSBO,HHOﬁ W  HUHTCTpajla OJid BBIYMCICHUA

OK 04,
OK 07
IIK 1.6.
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U IepBo0Opa3HON (PYHKIIUU

(U3NYECKUX BEIMYMH U TUIOIAAeH

[IpakTrueckoe 3aHsTHE 2
KonrtponsHas padora o Teme «IIpon3BoaHas ¥ MHTETpa»
Paznen 7. Teopusi BeposiTHOCTEH M CTATUCTHKA 26
Tema 7.1. Coneprxkanne y4eOHOro MaTepuana 2
IIpencraBineHue qaHHBIX [IpencraBneHne JaHHBIX C MOMOIIbIO Tabmul U guarpamMM. CpenHee apudmernueckoe,
U OIKcaTeNbHas CTATUCTHKA | MeAMaHa, HauOoJblllee W HaMMEHbIIEe 3HAY€HHUs, pa3Max, JUCIEpPCHs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBbIX HA0OpOB
Tema 7.2. Coneprxkanne y4eOHOro MaTepuana 4
Ciyvaiinble COOBITHSL. Cryuvaiinbple SKCIIEpUMEHTHI (OIBITHI) U ClIydaiiHble COOBITHS. DiIeMEHTapHbIE COOBITHA
Omnepanuu Hasl COOBITUAMH | (MCXO/bI). BeposSTHOCTh CIy4allHOrO COOBITHS. BIM30CTh 4YAacTOTBI U BEPOSTHOCTH
coObiTuil. CiydaiiHble ONBITHI C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.
BeposiTHOCTH COOBITH B OIBITaX C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU.
Omnepanyu HaJx COOBITHAMU: NepeceueHne, 00beIUHEHNE, TPOTUBOIOIOKHBIE COOBITHSL.
Huarpammbsl  Ditiepa. D@opmyiia CIOXKEHHS BEPOSITHOCTEH. YCIOBHAas BEPOSITHOCTb.
YMHOXKEHUE BeposATHOCTEH. [lepeBo ciryyallHOro skcrnepuMeHTa. Popmyina IOJIHON
BeposiTHOCTH. HezaBucumble coObITHS
[pakTU4ecKoe 3aHsTHE 2
Omnepanyu Hajl COOBITUSIMU U MX BEPOSITHOCTD
Tema 7.3. IIpodeccuoHaIbHO OpPHEHTHPOBAHHOE CO/Aep:KaHUe (coAepKaHUe IPHUKJIATHOIO 2
BepositHOCTB MOTYJIs1) OK 01, OK 02,
B npodeccuoHanbHbIX | [TepBuuHas 0OpabOTKa CTATUCTHYCCKUX MaHHBIX. ['paduueckoe WX TMpEICTABICHHUE. OK 03,
3ajjauax HaxoxxneHue cpeqHMX XapaKTepUCTHK, HaOmoJaeMbIX JaHHbIX. OIEHKa BEpPOSTHOCTH OK 04
COOBITHSI B TIPO(GECCHOHATBHON EeSITSIBHOCTH, PEIICHHE MPO(EeCCHOHATBHBIX 33134 Ha OK 06
BEPOSATHOCTh COOBITUS, NPHUMEHEHHE CTATUCTUYECKMX METOJOB JJs  pELIeHMs IIK 1.6
npodecCHOHATBHBIX 33124
[IpakTuyeckoe 3aHsTHE 2
Bolunicnenne BEpOSTHOCTH 3aJ€pKaHUsl MOJ03PEBAEMOI0 IPU HAJIMYUU HEKOTOPBIX
CBUJIETEJILCTB.
Tema 7.4. Coneprxkanne y4eOHOro MaTepuana 2
OnemeHTHl KOMOMHaTOpuKU | KomOuHaTopHOE mpaBuio yMHOKeHus. [lepecTaHoBku 1 (akroprai. Yucio codeTaHuil.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa
[TpakTU4ecKoe 3aHsTHE 2
PerieHne KOMOMHATOPHBIX 331a4
Tema 7.5. CopepxaHne yaeOHOT0 MaTepuana 2
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Cepun mociieoBaTEIbHBIX
WCTIBITAHUI

bunapHblli ciy4aiiHbII ONBIT (MCHBITaHWE), Yyclnex W Heyjgada. HesaBucumele
ncnelTanus. Cepust HE3aBUCUMBIX MCIIBITAHUN 10 NIepBOro ycnexa. Cepust He3aBUCHMBIX
ucnbeITaHui bepHyium

Tema 7.6. ConeprkaHue y4eOHOro MaTepuaa 4
. CrnydaitHass BenuuuHa. Pacmpenenenue BeposiTHOcTel. Jlmarpamma pacrpenencHus.
Crny4dailHble BEJIIMYMHBI U I . GHHOMUATEHOC
I — qu/IMepr pacnpe/e/leHiH, B TOM qHcIle, FeOMeTpI/IHCCK.OC u .
UCJIOBbIE XapaKTEPUCTUKH CIIy4alHbIX BEJIMYMH: MAaTEMAaTUYECKOE OXKUIAHME,
Marematueckoe . . | AMcmiepcusi M CTaHAapTHOE OTKJIOHeHue. [IpuMepsl mpuUMEHEHUs MaTeMaTUYECKOIO
OKUIAHIE CyHarHoun OXKUJaHMsS, B TOM 4MCI€ B 3aJadaXx U3 IOBCEJIHEBHON JXM3HU. Maremarudeckoe
BCIMAHHBT OXuJaHue OWHAPHOW CIIy4allHOW BeIMYMHBL MaTeMaTHuecKoe OKUIAHHE CYMMBI
CIIy4aHbIX BeJMYMH. MaTtemaTtnyeckoe OXKUIaHME M AMCIIEPCUS] FE€OMETPUUYECKOIo U
OMHOMHUAJIBHOTO pacIpe/ieIeHHA
Tema 7.7. Coneprxkanne y4eOHOro MaTepuana 2
3akoH  OonbmIMX  4YHCeEN. | 3aKOH OOJBLIMX YKCEN U €ro POJib B HayKe, MpUpojie U obiecTBe. BoIOOpOUYHBI METOT
HenpepeiBable  ciydaiHbIe | nccienoBanuil. [IpuMepsl HENIPEPBIBHBIX CIyYalHBIX BEeIWUYUH. [IOHSATHE O MJIOTHOCTH
BEJINYMHBI (pacHpeelIeHusl) | pacupeaesieHus. 3a1aun, TPUBOSIIHEe K HOPMaJIbHOMY pacrpejaeneHuo. [loHsatue o
HopmansHoe HOpMaJIbHOM paclpeiesieHuu
paciipeacicHuc [IpakTrueckoe 3aHsTHE 2
KonTposbHas padora 1o teMe «Teopusi BEpOITHOCTEN U CTATUCTUKA
Kouncyabranus 18
ITpomeskyTouHas arrectanus (JK3amMeH) 6
Bcero: 244
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3. YcioBus peajiu3anuu NporpaMMbl 00111e00pa3oBaTeIbHO JUCHUIIJINHbBI
3.1. lnsa peanu3anuu nNporpaMMsbl JUCHUIJIMHBI J0/LKHBI OBITH MPeLyCMOTPEHbI
cjeaylne cnennajbHble NOMelleHNs :

Peanuzanmst mporpamMmbl  TUCHUIUIMHBI TpeOyeT Hamuuusg Yy4yeOHOro KaOuHeTa
MaTeMaTHKH.
O6opynoBanne yu4eOHOTO KaOWHETA:
- IPOEKTOP;
- HOyTOyK — 11uT;
- IEPEABUKHOM DKPAH;
- yueOHbI€ CTOJBI — 15 WiT.;
- cTyapsa — 30 mr.
3.2. Mu¢popmanuoHHoe odecneyeHne peaju3auu NporpaMmmbl
1. OcHOBHbBIE IEYATHBbIE U3TAHUSA

1. MaremaTtuka: anreOpa W Hadajlla MaTeMaTH4YECKOrOo aHalu3a, TeOMETPHS.
AnreOpa 1 Havyanma Marematuuyeckoro aHanmsa. 10-11 kmacc. Anumos 1. A., Konsarun
I0.M., TkaueBa M.B. u apyrue. - M: IIpocsemenue, 2022.

2. MaremaTtuka: anreOpa ¥ Hadalla MaTeMaTH4YeCKOrOo aHalu3a, IEeOMETPHSI.
I'eomerpus. 10-11 knacc. Aranacsa JI.C., byry3os B.®., Kagomues C.b. u npyrue. -
M: IIpocsewmenue, 2022.

3. Marematuka: yaeOnnk/ bammakos M.U.- 2-e u3., crep. - M: KHOPYC, 2020.
(Cpennee mpodeccuoHalibHOE 00pa30BaHKE)

4. Maremartuka: anreOpa ¥ Hadajia MaTeMaTHYECKOro aHaiu3a, reomerpus. 10—
11 xmaccel. AnreOpa u Hadana mMaTemMaTudeckoro aHanusza. B 2 4. Yacte 1: YueOHuk
JUISL ydaniuxcsi o0pa3oBaTesibHbIX opraHu3aiuii (0a3oBeiil ypoBeHb)/Mopakosuu A.T.,
CemenoB [1.B.; Yactp 2. 3agaunuk il ydamnuxcst oOpa3oBaTeIbHBIX OpraHu3aIiuit
(6azoBeIit ypoBeHnb)/ Mopakosuu A.l'. u apyrue; noja penakiueir Mopakosuya A.T. -
M: Muemo3suna, 2020.

6. MaremaTtuka: anreOpa M Hayajla MaTeMaTHUYECKOrO aHajan3a, TeoMEeTpHsl.
Anrebpa u Hayana MaremaTudeckoro ananuza. 10 kiacc. Hukonbckuii C.M., [loTanos

M.K., PemernukoB H.H. u npyrue. - M: IIpoceewenue, 2021.
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7. MartemaTtuka: anreOpa W Hayajla MaTeMaTHYECKOrOo aHajan3a, TeOMETpHs.
AnreOpa u Hayana matemaTudeckoro aHanusa. 11 kmacc. Hukonbckuit C.M., I[Totanos
M.K., PemetnukoB H.H. u apyrue. - M: IIpocsemenue, 2021.

8. Maremaruka: anrebpa W Hayalla MaTEMaTHYECKOTO aHalIW3a, TeOMETPHS.
I'eomerpus.10-11 kmacc. IloropenmoB A.B. Marematuka: anrebpa u Hadana
MaTteMaThudeckoro aHanusza, reometrpus. I'eomerpus.10-11 kmacc. Iloropenor A.B. -
M: IIpocsemienue, 2022.

9. MaremaTtuka: anrebpa M Hayajla MAaTeMaTHYECKOrO0 aHaliu3a, TeOMETpHs.
I'eomerpus. 10 wmacc. AnekcanapoB A.Jl., Bepuep A.JL, Pepkuk B.M. - M:
IIpocBemenue, 2021.

10. Marematuka: anreOpa M Hayajlla MaTEMaTUYECKOIO aHalIM3a, TE€OMETPHS.
I'eomerpus. 11 kmacc. AnekcanapoB A.Jl., Bepuep A.JL, Pepkuk B.M. - M:
[Ipocsewmenne, 2021.

1. Marematuka: anredpa U Hadajga MaTeMaTUYECKOTO aHAJIM3a, TEOMETPHSL.
10 knacc. Bepuep A.JI., Kapn A.Il. MU3natensctBo "IIpocBeienue".

12. Marematuka: anredpa U Hadajia MaTEeMaTHUUYECKOTO aHalini3a, reoMeTpus
11 knacc. Bepuep A.JL., Kapn A.Il. U3patensctBo "I[IpocBemnienue".

13. Marematuka: ainredpa M Hayajga MaTeMaTUYECKOrO aHallu3a, TeOMETPHSL.
AnreOpa ¥ Hauajga MaTeMaTUYECKoro aHanusa (B 2 yactsx) (B 2 yactsx). 10-11 knacc.
Yactp 1: Mopakouu A.I'., Cemenos I1.B.; Hacts 2: MopakoBuu A.I'. u npyrue; mnoju
penakuueit Mopakosuua Al'. "MOL] MHEMO3MHA".

14. Marematuka: anredpa U Hadajga MaTeMaTUYECKOTO aHAJIM3a, TEOMETPHSL.
AnreOpa u Hauajma mMatemMaruueckoro a"anmsa. 10 kimacc. Mypasun I'.K., MypaBuHa
O.B. U3patensctBo "lIpocBemienue".

15. Maremartuka: anredpa U Hadajga MaTeMaTUYECKOTO aHaJIn3a, TEOMETPHSL.
Anrebpa u Hauajma maTeMatuueckoro a"anmsa. 11 kmacc. Mypasun I'.K., MypaBuHa
O.B. U3patensctBo "lIpocBemienue".

16. Marematuka: anredpa U Hadajga MaTeMaTUYECKOTO aHaJIn3a, TeOMETPHSL.
l'eomerpus. 10 xmacc. CmumpHoB B.A., CmupnoBa W.M. "H3zparenscTBO

"[Ipoceemenue".
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17. Marematuka: anredpa W Hadajga MaTeMaTUYECKOTO aHaJIn3a, TEOMETPHSL.
I'eomerpus. 11 «kmacc. CwmupnoB B.A., CwmupnoBa W.M. H3narenbcTBO
"[IpocBemenue”.

18. Marematuka. ['eomerpus. 10 kimacc. Mep3nsk A.I'., Homuposckuii J[.A.,
[Tonmonckuii B.b., SAxup M.C.; nox pepakuuein [lomonsckoro B.E. M3matenscTBO
"[Ipoceemienue".

19. Maremaruka. I'eometpusi. 11 knacc. Mep3snsak A.I'., Homuposckuii [I.A.,
[Tonmouckuii B.b., Axup M.C.; nox penakuuein Ilogonsckoro B.E. "M3pgaTenbcTBO
"IIpoceeenue".

20. Marematuka: ainredpa M Hayajga MaTeMaTUYECKOrO aHallu3a, TeOMETPHSL.
Anrebpa u Havasia Marematudeckoro ananuza. 10 kmacc. Bunenkun H.A., UBames-
Mycaros O.C., HIBapudypa C.1. "MOILl MHEMO3HNHA".

21.Maremaruka: anreOpa W Hayaja MaTeMaTHYECKOrOo aHajdu3a, TeOMEeTpHs.
AnreOpa u Havanma maremaTtudeckoro aHanmsa. 11 kmacc. Bunenkun H.S., UBamies-
Mycaros O.C., Isapuoypa C.H. "MOLl MHEMO3MHA

2. DJIeKTPOHHbIE U31AHUS

1. https://online-olympiad.ru - Bcepoccuiickne HHTEPHET-OTUMITUAIBL;

2. http://school-collection.edu.ru - eIuHas KOJUIEKIIUSA U (PPOBHIX

00pa30BaTEIbHBIX PECYPCOB;

3. http://window.edu.ru/ - unbopmarmonnas cucremMa «EquHoe OKHO JqocTyma K

00pa3oBaTebHBIM pecypcamy;

http://www.elibrary.ru - Hay4dHas snexkTpoHHas oubnuoreka (HOb);

https://mathematics.ru - OTKpBITBIN KOJIIEK. MaTeMaTHKa;

http://www.mathteachers.narod.ru - moBTOpyuM MaTeMaTHKYy;

NS ok

https://www.resolventa.ru/demo/demomath.htm - crmpaBoyHHK MO MaTeMaTHKE

JJIA IIKOJIbBHUKOB,

8. http://www.bymath.net/ - cpeansisi MaTeMaTu4yecKas UHTEPHET IIKOJIA;

9. http://www.edu.ru/ - ®enepanbubiii nopran «Poccuiickoe obpazoBanue»;
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4. KoHTpPoJb M OlleHKa Ppe3yJbTAaTOB OCBOEHHSI 001e00pa3oBaTebHOM

JTUCIUILTHHBI

KoHTpo/Ib U OlleHKA Pe3yJIbTaTOB OCBOCHHS O0Ie00pa30BaTEILHON MUCITATIITUHBI

pacKpbIBalOTCS  4yepes

JTACUUATUTMHAPHBIE

pEe3yJIbTaTHI,

HaIIPpaBJICHHBIC Ha

dbopmupoBanue oOMMX U MPOo(PEecCHOHATBHBIX KOMIIETCHIIMN MO pas3jenaM U TeMam

coJiep KaHus yueOHOTO MaTepurara.

Oomas/npodeccuoHanbHAsA Pa3znen/Tema Tun oneHoYHbIX
KOMIeTeHI[UsI MepOonpusTHS
OK 01. Beibupath criocoOsr Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanue

pelieHus 3a1a4
po(hecCHOHATLHOM
ACATCIbHOCTH MIPUMCHUTCIIBHO
K pa3JIMYHbIM KOHTCKCTaM

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

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

Temer 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temsr 5.1, 5.2, 5.3II-o/c,
5,4, 5.5I1-o0/c, 5.6.

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

Temsr 7.1, 7.2, 7.311-0/c,

7.4-7.7.

YcTHbli onpoc
MarteMaTH4YeCKUM JUKTAHT
[IpencraBneHue pe3ysbTaTOB
NPaKTUYECKUX padoT
KoHTponbHas pabota
Brinonnenwne 3amanuit

MIPOMEXKYTOYHOM aTTECTALNK

OK 02. Ucnonw3oBathb
COBpPEMEHHBIE CPEJICTBA TTOUCKA,
aHaJM3a U MHTEPIpPETAINN
uHdopmanuu,

1 HH()OpPMAIOHHBIE TEXHOJIOTUU
JUTSL BBITIOJTHEHUS 32144
npoeCCUOHATBLHON
JeSITeIIbHOCTH

Tema 1.1, 1.2II-o/c, 1.3,
1.411-0/c, 1.5I1-0/c, 1.6.
Temsr 2.1- 2.7, 2.8 Il-o/c,
2.9.

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

Temsr 4.1 - 4.4, 4.5I1-o/c,
4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-o/c, 5.6.

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

Temsr 7.1, 7.2, 7.311-0/c,

7.4-7.7

TectupoBanue

VYeTHBI o1poc
MareMaTH4eCKU TUKTAHT
IIpencraBieHue pes3yJsbTaTOB
MIPaKTUYECKHUX PaboT
KonrtponsHas padora
BelnonHenue 3aganui

MIPOMEKYTOUHOM aTTecTaluu

OK 03. IImanupoBars

U peaJin30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe

U INYHOCTHOE PAa3BHUTHE,
PEANPUHUMATEIECKY IO
JeSITeTLHOCTD

Tema 1.1, 1.2I1-o/c, 1.3,
1.4I1-o/c, 1.511-0/c, 1.6.
Temer 2.1- 2.7, 2.8 II-o/c,
2.9.

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

Temer 4.1 - 4.4, 4.5I1-0/c,

TectupoBanue

VYeTHBII onpoc
MareMaTH4eCKUM JUKTAHT
IIpencraBnenue pes3yJsbTaTOB
MPAaKTHYECKHUX padoT
KonTponbHas pabota
Brinonnenue 3agaHui
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B IpodeccuoHanbHOi chepe,
UCIIOJIb30BATh 3HAHUS

10 (PMHAHCOBOW TPAaMOTHOCTH
B Pa3JIMYHBIX KU3HEHHBIX
CUTYyalusiX

4.6.

Temsbr 6.1 - 6.5, 6.6I1-o0/c,
6.7-6.9.

Temsr 7.1, 7.2, 7.311-0/c,

7.4-7.7

MIPOMEXKYTOYHOM aTTECTALUH

OK 04. DddexTuBHO
B3aUMO/ICHICTBOBATh U pabOTaTh
B KOJUICKTHBE U KOMaH/Ie

Tema 1.1, 1.2II-o/c,
1.4I1-0/c, 1.5I1-0/c, 1.6.
Temsr 4.1 - 4.4, 4.5I1-o/c,
4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-o/c, 5.6.

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

Temsr 7.1, 7.2, 7.311-0/c,

7.4-7.7

1.3,

TectupoBanue

VYeTHBII o1poc
MareMaTH4eCKU TUKTAHT
IIpencraBieHue pes3yJsbTaTOB
MPaKTUYECKHUX PaboT
KontponsHas padora
BelinonHenue 3aganui

MIPOMEKYTOUHOM aTTecTaluu

OK 05. OcymiecTBasiTh yCTHYIO
Y ICHbMEHHYIO KOMMYHHKAITHIO
Ha roCy/1apCTBEHHOM SI3bIKe
Poccuiickoi @enepanyn

C YYETOM OCOOCHHOCTEM
COLIMAJIBHOTO

U KyJIbTYPHOTO KOHTEKCTa

Tema 1.1, 1.2I1-o/c,
1.4I1-o/c, 1.511-0/c, 1.6.
Temer 2.1- 2.7, 2.8 II-o/c,
2.9.

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

Temer 4.1 - 4.4, 4.5I1-0/c,
4.6.

Tewmsr 5.1, 5.2, 5.311-0/c,

5,4, 5.511-0/c, 5.6

1.3,

TectupoBanue

VYeTHBII onpoc
MareMaTH4eCKU JUKTAHT
IIpencraBnenue pes3yJsbTaTOB
MPaKTHYECKHUX padoT
KonTponbHas pabota
Brinonnenue 3agaHui

HpOMe)KYTO‘lHOI‘/’I aTTeCTalinun

OK 06. IIposBasTH rpaskIaHCKO-
MaTPUOTHYECKYIO TTO3UITHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HAa OCHOBE
TPaIUIINOHHBIX
00IIIeYeIOBEYSCKUX IIECHHOCTEM,
B TOM YHCJIE C YICTOM
TapMOHH3AIIH
ME)KHALMOHAIbHBIX

1 MEKPEJTMTHO3HBIX OTHOIICHUH,
MPUMEHSTH CTaHIaPThI
AHTHKOPPYIIIHOHHOTO TIOBEICHUS

Tema 1.1, 1.2I1-o/c,
1.411-0/c, 1.5I1-o/c, 1.6.
Temer 2.1- 2.7, 2.8 II-o/c,
2.9.

Temer 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temsr 5.1, 5.2, 5.3II-o/c,
5,4, 5.5I1-o0/c, 5.6.

Temsr 7.1, 7.2, 7.311-0/c,
74-7.7

1.3,

TectupoBanue

VYcTHbli onpoc
MaremMaTHu4eCcKuid TUKTaHT
[IpeacraBnenue pe3ysbTaToOB
NPaKTUYECKUX padoT
KontponbHas pabota
Brinonnenwne 3amanuit

MIPOMEXKYTOUHOM aTTECTALNK

OK 07. CopnelicTBOBaTh
COXPaHEHMIO OKPY>KatolIeH
Cpeibl, pecypcocOepexeHHUIO,
NPUMEHSTh 3HAHUS

00 U3MEHEHHUH KJIUMAaTa,
MIPUHIUITEI OEPEXKIINBOTO
MIPOM3BOJICTBA, 3(PPEKTUBHO
JIEMCTBOBATH B UPE3BBIYANHBIX
CUTYyaIHIX

Tema 1.1, 1.2I1-o/c,
1.411-0/c, 1.511-o/c, 1.6.
Temer 2.1- 2.7, 2.8 II-o/c,
2.9.

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

Temsr 5.1, 5.2, 5.3II-o/c,
5,4, 5.5I1-o/c, 5.6.

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

1.3,

TectupoBanue

VYeTHBII onpoc
MareMaTU4eCKUM JUKTAHT
[IpencraBnenue pe3yJbTaTOB
MPAKTHYECKHUX padoT
KonTponbHas pabota
Brinonnenue 3amaHui

HpOMG)KyTO‘-IHOfI aTTeCTalinun

IIK 1.6. OGecneunBaTh 3aIIUTy

Temsr 2.1,2.2,2.3

TectupoBanue
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CBCICHUM, COCTAaBIISIOIIHAX
roCyJapCTBEHHYIO TalHy,
CBenenuii KOH()UICHINATBHOTO
XapakTepa, a TaKke HHpopMaIuu
OTPaHUYEHHOTO
pacnpocTpaHeHusl.

Temsr 4.1, 4.2, 4.5I1-0/c
Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

Temsr 7.1, 7.2, 7.311-0/c, 7.4
-7.7

VYeTHBIH o1poc
MareMaTH4eCKUil TUKTAHT
IIpencraBiaeHue pes3yJsbTaTOB
MPaKTUYECKUX PaboT
KonrponsHas padora
Brimmonnenune 3aJaHul
MIPOMEXYTOUYHOU ATTECTALIUH.
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