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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM TPOT PAMMBI
OBIIEOBPA3OBATEJBbHON JUCHUIJIAHBI
1.1. MecTo IMCHMIJIMHBI B CTPYKTYpe o0pa3oBaTteabHoii nporpammsel CIIO:
OobmeoOpa3oBaTenbHas OUCHUIUIMHA «MaTemMaTukay SBISIeTCS 005S3aTeIbHOM YacThIO
0011eo0pa3oBaTeIbHOrO KKJIa 00pa3oBarTenbHOM mporpammsl B cootBeTcTBUM ¢ PI'OC CIIO no
40.02.02 «IIpaBooxpaHuTeNbHas JEATEIHBHOCThY»

1.2. Hean 1 miiaHupyemMble pe3yibTaThl 0CBOCHUS TUCIHMILIUHBI:
1.2.1. Heap AMCHUTIHHBI

Copmepxanre  mporpamMmbl  00OIIEOOPa30BATENBHON  MUCHUIUIMHBL  «MareMaTuka
HATPaBIICHO Ha JOCTUKCHHE pE3yJIbTaTOB ee U3YYECHHUS
B coorBercTBUM ¢ TpeboBanusiMu OPI'OC COO c ydyerom mpohecCHOHATBHONW HalpaBIEHHOCTH
droc CIIO. [IpuopurerapiMu LEIAMU o0y4JeHus MaTeMaTHKe
Ha 0a30BOM YpPOBHE SIBJISTFOTCSI:

dbopMUpOBaHME  LIEHTPAJIbHBIX  MaTeMaTHYEeCKMX  TMOHATHM  (YMCiIO,  BeIMYMHA,
reomerpuueckas  ¢urypa, TepeMeHHas, BEpPOSITHOCTh,  (PYHKIHUSA), OOECHeYNBAIOIINX
MPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30oBaHMs 00yUarOIINXCS;

MOJIBe/IeHHuEe OOYyYaloNuXcss Ha JOCTYMTHOM JUIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKH u OKPYKArOIIEeTO MUpa, MOHWMAaHHE MaTEeMaTHKU
KaK 4acTH 00IIel KyIbTyphl YeJIOBEUECTBA;

pa3BUTHE  WHTEUIEKTYAIbHBIX M  TBOPYECKUX  CIOCOOHOCTEH  OOydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHHM, KPUTUYHOCTU MBILUICHUSI, UHTEpeca K
U3YYEHHUIO MaTEMaTHKU;

¢dbopmupoBanue (yHKIIMOHATIBHOW MAaTeMaTUYeCKON IpaMOTHOCTH: YMEHHUSl pacro3HaBaTh
MaTeMaTU4ecKue ACIEKTHI B peabHBIX YKU3HEHHBIX CUTYaIUsX
u npu U3Y4YCHUU JIPYTHUX JUCLIUILINH, MIPOSIBIICHUS 3aBHCUMOCTEM
U 3aKOHOMEpPHOCTEH, (popMynHpoBaTh MX Ha S3bIKE MAaTEMaTHKWA W CO3AaBaTh MAaTEMaTHYECKUE
MOJIeTIH, MPUMECHSTh OCBOEHHBIN MaTeMaTHYeCKHA anmapar
JUISL peIIeHHs] TPaKTHKO-OPUEHTUPOBAHHBIX 3a/ad, 3adad MpodecCHOHANBHON AesSTeTbHOCTH,
WHTEPIPETHPOBATH U OIICHUBATH MMOTYUYCHHBIE PE3yIbTATHI.

1.2.2. Ilnanmpyemblie pe3yJbTaTbl OCBOECHHUS 001Ie00PA30BATEIbLHOM IUCHUILUIMHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mme  xommerenmmu  (manee — OK) wu mpodeccuoHanbHble  KOMIIETEHIIUH
(mamee — IIK) ®I'OC CIIO B COOTHECEHMM C JUYHOCTHBIMU, METANPEIMETHBIMU
U TpeAMETHBIMH  pe3ylbTaTamMu  oOyuyeHus Oa3oBoro ypoBHs (manee —  IIPO)

@I'OC COO npencrapiieHbl B Ta0IMILIE:



Koa v HaumMeHoBaHue

Pe3yabTarhl 00y4yeHus

popmupyembIx
KOMIeTeHI Ml Oomme JAucnunianHapHbie
OK 01. Beibupars criocoObl | JINUHOCTHBIE — pe3ynbTaThl  MODKHBI  oTpaxkaTh | [IPG1. Bmamenue meromamu moka3aTeNnbCTB, alTOPUTMAMH

peeHHs
npo¢eCcCuOHATBHON

3a1a4

ACATCIIbHOCTH
MPUMCHUTCIILHO
K pa3JIMYHbBIM KOHTCKCTaM

B YaCTHU: TPYJOBOIO BOCIIUTAHUS:
- TOTOBHOCTb K TpYyHdy, OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYI0II00UE;

- TOTOBHOCTh K  aKTUBHOW  JIEATEIHHOCTH
TEXHOJIOTHYECKOM U COLMAJILHOM HAIPABIECHHOCTH,
CIIOCOOHOCTH WHUIIUUPOBATH, TUTAHUPOBATH
U CaMOCTOSITEIbHO BBIMOJIHATD TAKYIO JESTEIbHOCTD;
- HHTEpeC K pa3audHbIM chepaM mpodeccruoHaTbHON
JESITEIbHOCTH.

MetanpeameTHble pe3yiabTaThl TOJKHBI OTPaXaTh:

Osnagenue YHUBEpCAIbHBIMHU y4eOHBIMH
MO3HABATEIIbHBIMU JIEUCTBUSIMU:

a) 6a30BbIe JOIMUYECKUE JICHCTBUSA:

- CaMOCTOSITENILHO (dhopMyIIMpoBaTh
U aKTyalIu3upoBaTh MpoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaBJIMBaTh  CYLIECTBEHHBIM  IpPU3HAK

WM OCHOBAHUS JJIA CpPaBHEHUS, KJIaCCH(PHUKAIIUU
1 0000IIEeHH;
- OHpeI[eJ'DITI: ueiaun ACATCIIBbHOCTH, 3a1aBaTb
[apaMeTpbl U KPUTEPUU UX JOCTUKEHUS,

- BBIABJIATH SaKOHOMepHOCTI/I n HpOTI/IBOpe‘-II/ISI

B paCCMaTpHUBACMBbIX ABJICHUAX,

pelieHus 3aaad; yMeHHe (QOopMyJIUpOBaTh OMNpeiesieHus,
AKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, NPOBOIUTH JOKa3aTENIbHBIE
paccyXAeHHsI B XO/I€ PELIECHUS 3a1a4;

[1P62. YMenue omepupoBaTh HMOHATHUSMH: CTEIECHb YHCIA,
jgorapuM YHcCIa; yMEHHE BBINOJHATH  BBIYHCICHUE
3HAYECHUU

U 1npeoOpa3oBaHUsl  BBIPAKEHUH  CO
norapupmMamu, TPeoOpa3oBaHUs APOOHO-PAITMOHATBHBIX
BBIPAXKEHUI;

[1PG3. YMmenue omepupoBaTh MOHATUSIMH: PAIlMOHAIBHEIE,

CTCIICHSIMHU U

UppalMOHAIILHBIC, MOKa3aTelbHbIE, CTETICHHBIE,
norapuMuUEcKre, TPUTOHOMETPUYECKHE YypaBHEHUS U
HEPABEHCTBA, X CUCTEMBI;

[1P64. VYwmenue byHKIMA,
HemnpepbiBHAsT (PYHKIMSA, TPOU3BOAHAS, IEepBOoOpa3Hasl,
OTIpeNIeICHHBIA MHTETPAl; YMEHUE HAXOAHUTh TPOHU3BOTHBIC
JJIEMEHTAPHBIX ~ (QYHKIUH,  HCIONB3ys  CIPaBOYHBIE

MaTepuaibl; UCCIEN0BaTh B MPOCTEUIINX cIydasx QyHKIUH

ONncprupoBaTh IMOHATHAMMU:

Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJbIINe
U HauMeHbIIWE 3HaueHHs (YHKIMI; CTPOUTH TpaduKu
MHOT'OYJICHOB C UCTIOJIb30BAHUEM amrmapara
MaTeMaTHYECKOro aHaliM3a; MPUMEHATh MPOU3BOAHYIO MPU
peneHnu 3amaqy

Ha IBUKCHHUC, pCIIaTh MPAKTUKO-OPUCHTHUPOBAHHBIC 3a1a4Nn




- BHOCUTb KOPPEKTUBBI B JICATCIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3yJIbTATOB IIEJISIM, OLICHUBATH PHCKH
HOCJEICTBUM JeSITeIbHOCTH

0) 6a30BbBIC UCCIICAOBATEIIBCKHEC NCHCTBUS:

- BIAJETh HAaBBIKAMH Y4YeOHO-HCCIIETOBATEIHCKON
Y IPOCKTHOM AEATENbHOCTH, HABBIKAMH Pa3peIICHHs
npo0Jem;

- BBIBIATH  NPUYMHHO-CJIEJCTBEHHBIE  CBS3U
U aKTyalu3upoBaTh 3ajady, BBIIBUTATh THIIOTE3Y
ee pereHus, HaXOJUTh apryMeHTBI
JUIsl JIOKa3aTeNbCTBA CBOMX YTBEPXKACHUI, 3a1aBaTh
napaMeTpbl ¥ KPUTCPHU PEIICHHS;

- aHaNIM3WPOBAaTh IIOJNyYCHHBIC B XOJE PEIICHHS
3aa4d  pe3yNabTaThl, KPUTHYECKH  OICHUBATh
UX JOCTOBEPHOCTh, HPOTHO3WPOBATH H3MECHEHHE
B HOBBIX yCJIOBUSIX;

pa3pabarbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM
aHaJM3a UMEIOLIHUXCS MaTepUuaIbHBIX
Y HeMaTepuallbHBIX PECYPCOB;

- yMETh NEPCHOCUTh 3HAHUS B ITIO3HABATEIBHYIO

" MPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

- yMETh MHTETPHPOBATh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00JIacTe;
- BBIJIBUTaTh HOBBIE HJIEH, npeJyiarath

OpUTrHHaJIbHBIC ITOAXOAbI U PEHICHUSA

Ha HauOOoJIbIINE ¥ HAMMEHBIINE 3HAUCHHS, Ha HAXOXKICHUE
IYTH, CKOPOCTU U YCKOPEHHUS;

[1P65. YMeHue omnepupoBaTh MOHATUSMH: pPallMOHAIbHAS
¢yHKUMA, MOKa3aTenbHass (YHKIMSA, CTENEeHHas (QyHKIMS,
norapupMudeckas byHKIHS, TPUTOHOMETPHUIECKHUE
byHKIMH, 00paTHbIe (QYHKIIUHA, YMEHUE CTPOUTH Tpauku
W3YUYEHHBIX  (YHKIIHH, rpaguku  TpH
M3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, IIPU PEILICHUH 3a]a4

HCIIOJIB30BaTh

U3 IPYTUX Y4eOHBIX IPEIMETOB U 33]1a4 U3 PealIbHOM KU3HH,
BBIpaXaTh GOpMyJIaMH 3aBUCUMOCTH MKy BEIIUUYNHAMU;
[TPG6. YMeHue peniaTh TEKCTOBBIE 3314l Pa3HBIX THUIIOB (B
TOM YHCJI€ Ha TPOIEHTHI, JOJIM U YacTH, Ha JBIIKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYI, HAJOTH, 3aJa4yd W3
00J1aCTH yMpaBIICHUsI TUYHBIMA U CEMEHHBIMU (DMHAHCAMH ),
COCTaBJISITh BBIPAXKEHHS, YpPaBHEHHS, HEPAaBEHCTBA U UX
CUCTEMBI MO YCIOBHIO 3aJlaud, HCCIEA0BaTh MOJIYyUYEHHOE
pelIeHre U OLEHUBATh MPaBION0I00HOCTh PE3yIbTaTOB;
[1PG7. cpenHee
apudMeTHUecKoe, MeAnaHa, HauOoJblllee M HaWMEHbIEE

YmMmenne OIICpHUPOBATH IIOHATUAMMU:
3HAYCHHA, pasMax, AUCHCPCUA, CTAHAAPTHOC OTKIIOHCHUC
YHCIIOBOTO Ha0Opa; yMEHHE M3BJICKAaTh, HHTEPIPETUPOBAThH
uH(popMaIo, TMpEACTaBICHHYIO B Ta0OiuIax, Ha
nuarpaMmmax, rpaukax, OTpaKarolylo CBOWCTBA pealbHbIX
NPOIIECCOB W SIBJICHWM; TMPEICTABISATh HHGOPMAIHIO C
NOMOIBI0  TaOMWII W JUarpaMM;  HCCIIEAOBATh
CTaTUCTUYCCKUC JaHHBIC, B TOM HUCIIC
C MPUMCHCHUCM I‘pa(bI/I‘IeCKI/IX MCTOHNOB W JBJICKTPOHHBIX

CPEJCTB;




[1P68. YMenue onepupoBaTh MOHATUAMU: CIIyYailHBIN OMBIT
U CIIy4ailHOe COOBITHE, BEPOSTHOCTh CIYy4allHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIOJIB30BAHUEM
rpadM4ecKuX METOJIOB; MPUMEHSTH (DOPMYJIIBI CIOXKEHUS U
YMHOXXCHHSI BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl |
(GopMysBl NpU PELIEHUU 337ay; OLEHHBATH BEPOSTHOCTH
peanbHbIX COOBITHI]; 3HaKOMCTBO
CO CIIy4YailHBIMM BEeIMYMHAMU; YMEHHE IPUBOIUTH IPUMEPHI
NpPOSIBIICHUS] 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
U OOILIECTBEHHBIX SIBIICHUSIX;

[1P69. YmMenue onepupoBaTh MOHATUSMHU: TOYKA, MpsMasi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTpaHHbIN yToul,
CKPEILHBAIOIINECS psIMBIE, [apaJUIeIbHOCTD U
NEPIECHIUKYIISIPHOCTD IIPSIMBIX

U TUIOCKOCTEH, yToJI MeX1y IPSIMBIMHU, YTOJ MEKIY MPSMOii
U TUIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMHU, PAaCCTOSTHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMHU,
paccTosiHie MEXAy IUIOCKOCTSIMH; YMEHHE HCIOIb30BaTh
OpH  PEIICHUU 3a/7ad U3Y4YeHHBbIE (AKTBI U TEOPEMBI
IUTAHUMETPUH; yMEHHE OIEHWBAaTh pa3Mepbl OOBEKTOB
OKPYAaroIIero MUpa;

[1P610. YMeHune onepupoBaTh MOHATUSIMH: MHOTOTPaHHHK,
CeueHHEe MHOTOrpaHHHUKa, KyO, Mapaiienenures,, mpusma,
nupamMua, GUrypa M MOBEPXHOCTh BpPALICHUS, LUIUHJD,
KOHYC, map, cdepa, ceueHust GUrypbl BpalieHus, MI0CKOCTh,
Kacaromasicss  cepbl, IWIMHIApPA, KOHYCa, ILUIOMAIb
MOBEPXHOCTH THUPAMUJBI, TPU3MBI, KOHYCa, MHIUHAPA,
wiomane  chepel, o00BeM  KyOa, MPSIMOYTOJIHLHOTO
napajuieNienune1a, MupaMubl, IPU3MbL, IIUHAPA, KOHYCA,




mapa; yMEHHUEe HU300paxarhb MHOT'OTPaHHUKH
Y [TIOBEPXHOCTH BPALIEHMSI, UX CEUYEHUS OT PYKH, C [IOMOILBIO
YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE PACIIO3HAaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh IPABUIbHBIE MHOTOTPAHHUKY;

[IP611 VYmeHue omepupoBaTh TOHITHSAMU: JIBHKCHUE
B TIPOCTPAHCTBE, MOAOOHBIE (QUTYpPHI B IPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOIICHHE IUIONIAJe MOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYp NPHU PEIICHUH 3a/1aY;

[1P612. YMeHue BBIYMCIATH T€OMETPUUYECKHE BEIUYHHBI
(mrHA, YroJ, IUIOoIIanb, 00beM, IJIOMAAbh MOBEPXHOCTH),
UCTIOJB3YS U3y4eHHBIE (POPMYIIBI U METOBL;

[1P613. YMmenue onepupoBaTh MOHATUSAMH: TIPSIMOYTOJIbHAS
CUCTEMa KOOpPJIMHAT, KOOPJAWHATBI TOYKH, BEKTOD,
KOOPJIMHATBl BEKTOpPAa, CKAIAPHOE IPOU3BEIECHUE, YTOJI
MEXIY BEKTOpaMH, CyMMa BEKTOpPOB, IpPOU3BEIACHUE
BEKTOpa Ha 4YHUCJIO; HAaXOAUTh C MOMOIIBIO M3yUYEHHBIX
dopMynT KOOpAMHATBHI CEPEOUHBI OTpPEe3Ka, PACCTOSHHE
MEXAY JBYMSI TOUKaAMU;

[1P614. YMenue BbIOUpATh MOAXOIAIINN U3yUYCHHBIH METOT
JUIsl pelleHus 3aJadd, pPAclo3HaBaTh MAaTEMATHYECKHE
bakTl

U MaTeMaTU4YeCKHe MOJIETH B IPUPOIHBIX U OOLIECTBEHHBIX
ABJIICHUSIX, B HCKYCCTBE; yMEHHE IPUBOJIUTH NPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM W  MHUPOBOM
MaTEeMaTU4YeCKON HayKH




OK 02. Hcnonap3oBarh
COBPEMEHHBIC CpeacTBa
[IOVCKa, aHaJIn3a u

MHTEpIpeTaluy HHPOpMaIuH,
151 nH(pOpMaITMOHHBIE
TEXHOJIOTUU ISl BBITIOJTHEHUS
3ama4 npo¢eCcCuOHATBHOM
NesITeIbHOCTH

JIngHOCTHBIE pE3yJIbTAaThl JOJDKHBL OTpaxaTrb B
YaCTu: HCHHOCTU HAYYHOI'O TO3HAHUS:
-c(hopMHpOBaHHOCTH

COOTBCTCTBYIOLICTO

MHUPOBO33PEHUS,
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd ¥ OOILIECTBEHHOW IPAKTHUKH,
OCHOBaHHOTO

Ha JIajore KyJabTyp, CIOCOOCTBYIONIETO OCO3HAHUIO
CBOETO MECTa B MOJIHUKYJIBTYPHOM MHUDE;
MertarnpenMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
Ognanenue YHHUBEpCATbHBIMU Y4eOHBIMU
NIO3HABATEIbHBIMU ACHCTBUSIMHU:

B) paboTta ¢ uHpopmarmei:

- BJIAJICTh HAaBBIKAMH IIOJNYyYCHUS WHGPOPMAIMH M3
UCTOYHUKOB  pa3HBIX  THIIOB,

OCYHICCTBJIATL IMOUCK, aHallu3, CUCTCMATHU3aAlUI0 H

CaMOCTOSATCIIBHO

UHTEPIIPETAN0 UHPOPMAIIMH PA3IUYHBIX BUIAOB U
dbopM TpeCTaBICHNUS;

- cO37aBaTh TEKCTHl B pa3IHUYHBIX Qopmarax c
YU4ETOM Ha3HAUYCHUS WHPOPMALUU U  IICJICBOU

ayoUTOpUH,  BBIOMpas  ONTHMAaJbHYIO  (opmy
Ipe/ICTaBICHUS
Y BU3yaJIU3allNy;
- OUCHMBaTh  JOCTOBEPHOCTH,  JIETHTUMHOCTH
uHpOpManMM, €€ COOTBETCTBHE IPAaBOBBIM U

MOpPaIbHO-3THYECKUM HOPMaM;
- UCMOJNB30BaTh CPEICTBA HWH(POPMALMOHHBIX U

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B peIICHUA
KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX n
OpTraHHu3allMOHHBIX 3aga4 C CO6JHOI[CHI/ICM

[1P61. Brnagenue MeTogamMM J0Ka3aTENbCTB, AITOPUTMaMHU
pemieHus 3aaa4y; yMeHHe (HOpMyIupoBaTh ONpPEHCICHHUS,
AKCHOMBI

U TEOPEMBI, NPUMEHATh WX, INPOBOAUTH JOKA3aTEIbHBIE
pacCyXACHHs B XOJI€ PEIICHUS 3a1ad;

[1PG2. YMmeHue omepupoBaTh MOHATHUSMU: CTEIICHb YHCIIA,

gorapuM UWCIA; YMEHHE BBIMOJHATH  BBIYUCICHHE
3Ha4YeHUHU
U TpeoOpa3oBaHUs BBIPAKEHUH €O  CTENEHSAMH U

jgorapupmamu, mpeoOpa3oBaHUS APOOHO-PATMOHATBHBIX
BBIPAKECHMUI;

[1P63. YMenue onepupoBaTh MOHATUAMU: PALMOHAIBHEIC,
UppalntoHaIbHbIE, HOKa3aTelbHbIE, CTETIEHHBIE,
JOrapu(pMUUECKUe, TPUTOHOMETPUYECKUE YpPAaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;
[IP64. VYwmenue omnepupoBaTh

HenpepbiBHAs (QYHKLUS, HPOU3BOIHAS,

HOHATHAMH:  (QYHKITHS,
nepBooOpasHas,
OHpeI[eJIeHHBII\/'I HUHTCrpaj; YMCHUC HAXOAUTH ITPOU3BOAHBIC
dyHKIMi,
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CITydasx QyHKIUU

SJICMCHTApPHBIX HCIIOJIb3YyA CIIPaBOYHELIC

Ha MOHOTOHHOCTb, HaXOAUTh HauOoJIbIINE
U HauMEHbIIME 3Ha4YeHHs (QYHKIHMI; CTPOUTh TpaduKu
MHOTOYJICHOB C amnmapara
MaTeMaTUYECKOTO aHalINu3a; MPUMEHATh NMPOU3BOJHYIO MPH

pelIeHuH 3a1a4

HCITIOJIB30BaHHUEM

Ha JBIDKEHUE; pellaTh IPAKTUKO-OPUEHTUPOBAHHBIC 3a1a41
Ha HauOOoJIbIINE ¥ HAMMEHBIINE 3HAUCHHS, Ha HAXOXKICHUE
IIyTH, CKOPOCTH U YCKOPEHU,




TpeOOBaHUIN IPTrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI,  PECypCcOCOCpekKeHHs, TMPaBOBBIX H
THUYECKHX  HOPM, HOpM  HH(OPMAIMOHHON
0€3011aCHOCTH

[1P65. YMmeHue omnepupoBaTh MOHATUSMH: pallMOHAIbHAS
¢yHKUMA, MOKa3aTenbHast (YHKIMSA, CTENEeHHas (DyHKIMS,
JorapupmMuuecKas byHKIHA, TPUTOHOMETPUUECKUE
¢yHKuMu, obpaTHble (QYHKIMU; YMEHHE CTPOUTH Tpaduku
U3yYeHHBIX  (DYyHKIMI, UCHOIB30BaTh TIpaduKu MpU
U3y4YEHHUH NTPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHNH 33134
U3 IpyTuX y4eOHBIX IPEIMETOB U 33]a4 U3 peallbHON KHU3HH;
BbIpa)kaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUNHAMY;
[TPG6. YMeHue peniaTh TEKCTOBBIE 3314l Pa3HBIX THUIIOB (B
TOM YHCJ€ Ha TPOLEHTHI, JOJU M YacTd, Ha ABHXKCHHE,
paboTy, CTOMMOCTbh TOBapOB M YCIyT, HAJIOTH, 3a7aydl M3
00J1aCTH yIpaBJICHUS JIMYHBIMUA U CEMEHHBIMH (PUHAHCAMHU );
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CHCTEMBI IO YCJIOBHUIO 33JayH, UCCIEN0BaTh IMOJYyYECHHOE
pelleHe U OLIEHUBATh IPAaBONO00HOCTb PE3yIbTAaTOB;
[IP67. VYwmeHue onepupoBaTh TMOHATUAMH: CpeIaHEE
apudMeTHUecKoe, MeAnaHa, HauOoJblllee M HauMEHbIEE
3HA4YeHUs, pa3Max, AMCIEPCHUs, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO HabOpa; yMEHHUE M3BJIEKaTh, HHTEPIPETUPOBAThH
uHPOpPMALIMIO,  TPEICTaBICHHYI0O B  Tabiumax, Ha
yarpaMmmax, rpaukax, OTpakarollyo CBOWCTBA peasIbHbIX
IPOLIECCOB M SBICHUH; MPEICTaBIATh HH(POPMALMIO C
NOMOIIBI0  TabmuIl M JUarpaMM;  UCCIIEAOBaTh
CTAaTUCTHYECKUE JAHHBIE, B TOM qucie
C NpPUMEHEHHEM TpapUUEeCKMX METOJOB U 3JIEKTPOHHBIX
CPEJCTB;

[1P68. YMenue onepupoBaTh MOHATUAMU: CIIyYailHBIN OMBIT
U CIIy4ailHOE COOBITHE, BEPOSTHOCTh CIIYy4allHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTb C HCIOJIB30BAHUEM




rpadU4ecKuX METOJIOB; MPUMEHSTH (DOPMYJIIBI CIOXKEHUS U
YMHOXXEHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
dopMysBl TpU pPELICHWU 337ay; OLEHHBATH BEPOSTHOCTH
peaJIbHBIX COOBITHIA; 3HAKOMCTBO
CO CJIy4aiiHBIMHU BETMYMHAMU; YMEHHUE PUBOIUTH IPUMEPHI
NPOSIBICHUS! 3aKOHAa OOJBIIMX YHCET B MPUPOAHBIX
U OOIIECTBEHHBIX SIBJICHUSX;

[TPG9. Ymenue omepupoBaTh MOHATHUSIMH: TOUYKA, MpsMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYT'PaHHbIN yroi,
CKPELIUBAIOIINECS IIpsIMBIE, [apaJuIeIbHOCTh 51
NEPIEHAUKYIISIPHOCTD MIPSAMBIX

U TUTIOCKOCTEH, Yol MEX/1y MPSMBIMHU, YTOJI MEX]y MPSIMOI
U TUIOCKOCTBIO, YTOJ MEKAY TUIOCKOCTSIMH, PACCTOSTHHE OT
TOYKHU

JI0 TUTOCKOCTH, PacCTOSHHE MEXKAY MPSMBIMHU, PACCTOSHUE
MEXY TUIOCKOCTSIMH; YMEHHUE UCTIOIB30BaTh MPH PEIICHUU
3a[a4 U3y4eHHbIC (DAKThI U TEOPEMBbI TUIAHUMETPHH; YMEHUE
OLIGHUBATh pa3Mepbl 00BEKTOB OKPY>KAIOLIETO MUPA;
[1P610. YmeHue oneprpoBaTh MOHATUSMHI: MHOTOTPAHHUK,
CeueHHe MHOTOTPaHHMKA, KyO, MapayieNenures, npu3Ma,
nupamMuia, Gurypa W TOBEPXHOCTh BpAIICHUS, WINHIP,
KOHYC, map, cepa, ceueHus! GUrypbl BpalieHus, MI0CKOCTh,
Kacaromiasicss  chepbl, IWIWHApPA, KOHYyca, IUIOMIAIb
MOBEPXHOCTH TMHPAMHUIBI, TPHU3MBI, KOHYycCa, LWIHHIPA,
mwiomanas  ceppl, 00beM  Kyba, MPSAMOYTOIHHOTO
napajuieNienune1a, MupaMubl, IPU3MbL, MIIUHAPA, KOHYCA,
mapa; yMEHHue n300paxkaTh MHOTOTPaHHUKHU
¥ TIOBEPXHOCTHU BPAILIEHUS, X CEUECHUS OT PYKH, C TOMOIIBIO
YEpPTES)KHBIX HHCTPYMEHTOB U  3JIEKTPOHHBIX CPEICTB;
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YMEHHE paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPaBHJIbHBIE MHOTOTPAHHUKH;

[IP611 VYwmenue omnepupoBaTh MOHATHAMH: JBUKECHUE
B TPOCTPAHCTBE, MOAOOHBIE (UTYpPbl B IPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOIIEHHE IUIONIAJEH MOBEPXHOCTEN U
00beMOB MOJOOHBIX (GUTYP TPH PEIICHUH 3a]1a4;

[1P612. YMeHHE BBIYUCIATH TEOMETPUUYCCKHUE BEIUYUHBI
(nmuHA, yroJi, IUIONIaab, O0BEM, IJIOMIAIb MOBEPXHOCTH),
UCTIONB3Ys U3yYeHHbIE (POPMYIIBI U METO/IBI;

[1P613. YMenue oneprupoBaTh HOHATHAMHU: TPSIMOYTOJIbHAS
cucreMa KOOpIMHAT, KOOPAMHATBI TOYKH, BEKTOP,
KOOpAMHAThl BEKTOpPA, CKASIPHOE IPOU3BEICHHUE, YIOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IpPOU3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOIUTh C TOMOIIbIO H3YYEHHBIX
dbopMynl KOOpAMHATBI CEPEAMHBI OTPE3Ka, PACCTOSIHHE
MEX]y IByMSI TOUKaMU;

[1P614. YMenue BbIOUpATh MOAXOIAIINN U3yUYCHHBIH METOT
JUIs pelIeHusl 3a/Jayd, paclo3HaBaThb MAaTEeMaTHYECKUE
bakThbI

U MaTeMaTHYeCKHe MOJIEIH B IPUPOIHBIX M OOIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE MPHUBOAUTH IMPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUMCKOM W  MHUPOBOM
MaTeMaTU4eCKON HayK1

OK 03. [ImanupoBaTh
u pCaIN30BbIBATH
cOOCTBEHHOE
npodeccuoHaIbHOe

u JJMYHOCTHOC pa3sBUTHUC,
MPEIIPUHIMATEIBCKYIO

JluuHOCTHBIE  pe3yNbTaThl  JIOJDKHBI  OTpa)kaTh
B YaCTH: JYXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

- cpOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO MOBEACHUS;

[1P61. Bnagenne MeromamMu J0Ka3aTeIbCTB, aJITOPUTMAMHU
pemieHus 3aaa4; yMeHHe (OpMyIupoBaTh ONpPEICICHHUS,
aKCHOMBI

n TeOpeMBI, HpI/IMGHHTL ux, HpOBOI[I/ITb JOKAa3aTCIIbHBIC
paccyXJIeHHs B XOJI€ pellIeHUs 3aa4;
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JEATENLHOCTD
B IIpodeccroHanbHO cdepe,
UCII0JIb30BATh 3HAHHSA
10 TMPaBOBOM U (PMHAHCOBOU
IPaMOTHOCTH B PAa3IMYHBIX

KN3HCHHBIX CUTYyalUusIX

- CIOCOOHOCTH OIICHMBATh CUTYAIUIO U MPUHUMATh
OCO3HAHHEBIE PEIICHHUSI, OPUCHTUPYSICH Ha MOPATHHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHWE JMYHOTO BKIAJa B IOCTPOCHUE
YCTOMYHUBOTO OyAyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEISIM
U (WJIM) IPYTHM YICHAaM CEMbH, CO3JJaHUIO CEMbH Ha
OCHOBE  OCO3HAaHHOTO  MPHUHATHS  IEHHOCTEH
CEMEHHON JXU3HU B COOTBETCTBUHM C TPATUIUSIMU
HapoaoB Poccuu;

MertanpeamMeTHbIe pe3yIbTaThl TOJKHBI OTPAXKaTh:
OBnaseHne  YHUBEPCAIBHBIMH  PETYJISTUBHBIMHU
NIEUCTBUSIMU:

a) caMOOpTaHMU3aIINS:

- CaMOCTOSATEIBHO OCYIIECTBIISITh MO3HABATEILHYIO
NEeSITEIbHOCTD,  BBISBIISATD

npoOJieMbl,  CTaBHUTh

u (bopMyIHUpoBaTh COOCTBEHHBIC 3a7a4u

B OGp&SOB&TGHBHOﬁ ACATCIIBbHOCTH M XHU3HCHHBIX

CUTyalusx, CaAMOCTOATECIIBHO COCTAaBJIATH  IIJIaH
PCIICHUA HpOGHeMBI C Yy4ueTOM HNMCHOIIUXCA
pecypcos, COOCTBEHHBIX BO3MOYKHOCTEH

Y IPEANOYTEHUH; 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;
0) CaMOKOHTPOJIb:

WCIIOJIB30BaTh TPHUEMBbI PEQIICKCHU IS OIICHKHU
CUTYyaIuH, BEIOOpa BEPHOTO PEIICHUS;

- YMETb OILIEHUBaTb PUCKM U CBOEBPEMEHHO
MPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

B) SMOLMOHAIbHBIM HMHTEIJIEKT, MPEAIOoJIararoinui

c(hOpMUPOBAHHOCTE:

[1P64. VYwmeHue
HenpepbIBHAs (QYHKLUSA, HPOU3BOJIHAS,

HNOHATUAMH:  (QYHKIIHA,

nepBooOpasHas,

OIIepUpOBaTh

OHpeI[eJIeHHBII\/'I HUHTCrpaj; YMCHUC HAXOAUTH ITPOU3BOAHBIC

JJIEMEHTApPHBIX  (DYHKIUH,  HMCIONB3ys  CIpaBOYHBIE
MaTepuaibl; UCCIEN0BaTh B MPOCTEUIINX cIydasx QyHKIUH
Ha MOHOTOHHOCTS, HaxOJIUTh HauOOoJIbIINE

U HauMEHbINWE 3HaueHWs] (DYHKIMI, CTPOUTH TpaduKu
MHOTOYJICHOB C UCTIOJIb30BaHUEM amrmapara
MaTEeMAaTHYECKOTO aHAIN3a; MPUMEHSATh MMPOU3BOJIHYIO TIPH
pereHnn 3amaq
HAa JIBIDKCHUE; PelIaTh MPAaKTHUKO-OPUEHTUPOBAHHBIC 331a4H
Ha HauOOJbIINEe U HAUMEHBIINE 3HAUCHUS, HA HAXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHHSI,

[1PGS5. YMeHue omepupoBaTh TMOHATHSIMH: paliOHAIbHAS
byHKIMS, TTOKa3aTenbHas (PYHKIMA, CTENeHHAs (yHKIHS,
norapupMuIecKas byHKIHS, TPUTOHOMETPHUIECKHE
¢yHkunu, obpaTtHble (QYHKIMU; YMEHHE CTPOUTH Tpaduku
GbyHKITUH,
U3yYEHHUH MPOLIECCOB U 3aBUCHUMOCTEH, MPU PEIICHUH 3314

W3YYCHHBIX UCIIONIb30BaTh  TpaQuKd  TpH
U3 IPYTUX Y4eOHBIX IPEIMETOB U 33]1a4 U3 PealbHOM JKU3HH,
BbIpaxaThb (OpMyJIaMH 3aBUCUMOCTH MEX1y BEJINYUHAMU;

[TPG6. YMeHnue peniath TEKCTOBBIC 33191 PA3HBIX THIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM U YacTH, Ha JBHKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYI, HAJOTH, 3aJa4yd W3
00J1aCTH yMpaBIICHUsI TUYHBIMA U CEMEHHBIMU (DMHAHCAMH ),
COCTaBIISITh BBIPAXKCHUS, YpPaBHEHHS, HEPABEHCTBA U UX
CUCTEMBI TIO YCIOBHIO 3aJaud, HCCIEIO0BATh MOIYyUYEHHOE

pelIeHe U OLEHUBATh MPaBON0I00HOCTh PE3yIbTaTOB;
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BHYTPEHHEN MOTHUBALIMH, BKIIIOUYAIOIIEH CTPEMIICHUE
K JOCTHXKCHMIO LEeIM M yCHeXy, OINTHUMM3M,

MHUIMATUBHOCTh, YMEHHE JICWCTBOBATH, HCXOIS
13 CBOMX BO3MOXKHOCTEH;

- SMIIaTHH, BKIIFOYAIONMIEH CIIOCOOHOCTh IOHUMATh
SMOLIMOHAIIBHOE COCTOSIHME JPYTHX,
ero npu OCYIIIECTBICHUH

CIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHHMIO;

YUUTBIBATH
KOMMYHHKAIIUU,

- COLIMANIbHBIX HABBIKOB, BKIIOYAIOLINX CIIOCOOHOCTh
BBICTPAMBATh OTHOILIEHUS C JPYTUMHU JIHOJbMHU,
3a00TUTHCS, TPOSABIATH HMHTEPEC M  pa3pelarhb

KOH(JIMKTHI

I[IP67. VYwmenue NIOHATUSIMU:  CpEelnHee

apudMeTHUecKoe, MeanaHa, HauOoJblllee M HauMEHbIEE

OIIEpUpPOBaTh

3HA4YeHHUS, pa3Max, AMUCIEPCHUs, CTAaHAAPTHOE OTKIOHEHHE
YHCJIOBOTO HA0Opa; yMEHHUE M3BJIEKaTh, HHTEPIPETUPOBAThH
uH(popMaIo, TMpEACTaBICHHYIO B  Ta0OiWIax, Ha
uarpaMmmax, rpaukax, OTpakarollyo CBOWCTBA peaslbHbIX
IPOLIECCOB M SIBICHUN; MPEICTaBIATh HH(MOPMALMIO C
NOMOIIBI0  TabauLl M JUarpaMM;  UCCIIEAOBaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCIIE C TPUMEHEHUEM
rpadu4ecKUX METOJIOB U SJIEKTPOHHBIX CPEJICTB;

[1P68. YMenue onepupoBaTh MOHATUAMU: CIIyYailHBIN OMBIT
U CIIy4aifHO€ COOBITHE, BEPOSTHOCTh CIYy4allHOTO COOBITHS;
YMEHHE BBIYUCIATh BEPOSTHOCTh C
rpadU4ecKuX METOJIOB; MPUMEHSTH (POPMYJIBI CIOXKEHUS U
YMHOXXCHHSI BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl |
(GopMysBl MpU PELIEHWU 337ay; OLEHHBATHh BEPOSTHOCTH

HCIIOJIB30BaHHUEM

peaTbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4allHBIMU BEJIMYMHAMU; YMEHHE IPUBOIUTH MPUMEPHI
MPOSIBIICHUS] 3aKOHAa OONBIIMX YHCEN B MPUPOITHBIX
1 OOIIICCTBEHHBIX SIBICHUSX,

[1P614. YMmenue BoIOUpATh MOAXOAAIINN N3YYCHHBIA METO]]
Ui pEUIeHUs] 3aJadd, paclo3HaBaTh MaTeMaTUYECKUE
bakThl

¥ MaTeMaTHUYECKHE MOJICNIA B IPUPOJAHBIX U OOIIECTBEHHBIX
SABJICHUSX, B MCKYCCTBE, YMEHHWE NPUBOJIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUUCKOM U  MHPOBOHU

MaTEeMaTU4YeCKOU HayKH

OK 04. D¢ dexTuBHO
B3aUMOJCHCTBOBATh

JIngHoCTHBIE  pe3yJbTaTbl  JOJDKHBI  OTPaKaTb

B 4aCTU: ICHHOCTH HAYYHOI'O ITO3HAHUA: OCO3HAHUC

I[IP67. VYwmenue cpenHee

apudMeTHIeCKoe, MeIUaHa, HauOOJbIlee W HAMMEHBIIIEE

OIICpHUPOBATH INOHATHUAMMU
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u paboTaTh B KOJUIEKTHUBE

OCHHOCTH HaquOﬁ ACATCIIBbHOCTH, TOTOBHOCTH

3HAYCHHA, pasMax, AUCHCPCUA, CTAHAAPTHOC OTKIIOHCHUC

Y KOMaH/Jie OCYILECTBIISATh MPOEKTHYIO M HCCIENOBATEIbCKYIO | YMCIOBOro Habopa; yMEHUE U3BIIEKATh, HHTEPIPETUPOBATD
JEATENIbHOCTh UHINBUYaJIbHO U B IPyIIIIE uHpOpMalLIMIO,  TpEICTaBICHHYI0O B  Tabiumax, Ha
MeTtanpenmeTHble pe3yabTaThl JOJKHBI OTPaXaTh: auarpaMmmax, rpagukax, oTpaskarollylo CBOWCTBA peabHbIX
OBnajeHne yHUBEPCAIbHBIMU KOMMYHHKAaTUBHBIMM | TPOLIECCOB M SIBIEHUM; MPEACTABIATb HH(POPMALUIO C
JNEUCTBUAMU: NOMOIIBIO  TabmuL M JUarpamm; HCCIIEI0BATh
0) COBMECTHas JEATENbHOCTD: CTaTUCTUYECKUE [aHHBbIC, B TOM YHUCJIE C NPUMECHCHHEM
- TOHUMaTb M HCHOJb30BaTh IPEUMYILECTBA | IpapUUECKUX METOAOB U JIEKTPOHHBIX CPE/CTB;
KOMaHIHOW ¥ UHAMBUIYaTbHOIN paboThI; [1P68. YMenue onepupoBaTh MOHATUAMU: CITyYailHBIN OMBIT
- TPUHUMATh LEJIM COBMECTHOW JEATENBHOCTH, | M CIy4aifHOE cOObITHE, BEPOSTHOCTh CIIy4alfHOTO COOBITHS;
OpPraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUSA 110 €€ | YMEHHE BBIUUCISATH BEPOSTHOCTh C  HMCIOJIb30BAaHUEM
JNOCTIDKEHUIO:  COCTaBJATh  IUIAaH  JEHCTBUH, | rpadMuecKux METOJO0B; MPUMEHATh (HOPMYJIIBI CIOXKEHUS U
pacnpenensTb pojad ¢ y4eTOM MHEHHH YYaCTHUKOB | YMHOXKEHHUS BEpOSATHOCTEH, KOMOMHATOpHBIE (AaKTbl U
00Cy»X/1aTh pe3yJIbTaThl COBMECTHOI padoTBhI; (GopMysBl NpU PELIEHWU 337a4; OLEHHBATh BEPOSTHOCTH
OBnajgeHue  yHMBEPCAJIBHBIMU  PETYJISTUBHBIMU | PEAIbHBIX  COOBITHH; 3HAaKOMCTBO €O  CIy4YailHBIMU
JNEUCTBUAMMU: BEJIMYMHAMHU; yYMEHHE IPHUBOJUTH IPUMEPHI MPOSBICHUS
T') IpUHATHE ce0s U APYTHX JIIOJIEH: 3aKOHa O0bIINX qucen B IIPUPOIHBIX
- IPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX JIIOJCH | M OOLIECTBEHHBIX SIBICHUIX;
[IpU aHAJIU3€ PE3YIbTATOB AEATEIbHOCTY; [1P614. YMenue BbIOUpaTh MOAXOIAIINN U3yUYCHHBIH METOT
- IpU3HaBaTh CBOE IIPaBO W IPaBO APYIHX JIIOAEH | UIsl pElleHus 3aJayd, paclo3HaBaTh MaTeMaTUYECKUE
Ha OIHUOKH; bakTl
- pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULUH | M MaTeMaTUYECKHE MOJIEIH B IPUPOIHBIX U OOLIECTBEHHBIX
JIpYroro 4ejioBeKa ABJICHUSAX, B HMCKYCCTBE; YMEHHE IPUBOIUTH IPUMEPHI

MaTeMaTUYECKUX OTKPBITHI POCCUMCKOM W  MHUPOBOI
MaTeMaTU4YeCKON HayK1

OK  05. OcymectBnsats | JIuunocTHBIE  pe3yibTaThl  AODKHBL  oTpaxkarth | [IP61. Brnagenue mMeronamm 10Ka3aTesbCTB, aIrOPUTMaMU

YCTHYIO ¥  IHMCBMEHHYIO | B YaCTH: 3CTETUUYECKOIO BOCIIUTAHMSL: pemieHus 3aaa4; yMeHHe (OpMyIupoBaTh ONpPEICICHHUS,

KOMMYHHKAIUIO - JCTETUYECKOE OTHOLIEHUWE K MHpYy, BKJIIOYas | aKCHOMBl W  TEOPEMBbl, MPUMEHATb WX, IPOBOJUTH

Ha TOCYJAapCTBEHHOM S3bIKE | 3CTETHKY OBbITa, HAy4YHOT0O UM TEXHMYECKOIO | JOKa3aTeJIbHbIE PACCYKIEHHS B XOJ€ PELICHUS 3a1a4;
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Pocculickoit ®enepanuu

C ydeToM ocoOeHHOCTel
COLMAIIBHOT'O U KYJIbTYPHOI'O

KOHTCKCTa

TBOpYECTBA, CIIOpTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHU;

- CIOCOOHOCTH BOCIPHUHHUMAThH Ppa3IMYHbIC BHJIBI
HCKYCCTBA, TPAAULIUU U TBOPUYECTBO CBOETO U APYTUX
HapoJlOB, OILYyIIaTh 3MOLIMOHAIBHOE BO3ACHUCTBHE
UCKYCCTBA;

MertanpeameTHble pe3ynbTaThl JOIKHBI OTPAXKATh:
OBnajgeHue yHUBEPCaIbHBIMH KOMMYHUKATHBHBIMU
JEHCTBUSMU:

a) oOmeHue: - OCYLIECTBIATh KOMMYHUKAIUH
BO Bcex c(hepax KU3HU;

- pacro3HaBaTh HeBepOaJIbHBIE CPEICTBA OOILEHMUS,
IIOHUMaTh  3HAa4€HUE  COLMAIBHBIX
pacro3HaBaTh IPEANOCHUIKI
CUTyallMi U CMAr4aTh KOHQIMKTHI;

- DPa3BEepHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY

3HAKOB,
KOH()JIMKTHBIX

3pCHUS C UCITOJIB30BAHUCM A3BIKOBLIX CPCACTB

[1P68. YMenue onepupoBaTh MOHATUAMU: CIIyYailHBIN OMBIT
U CIIy4aiiHOE COOBITHE, BEPOSTHOCTh CIIYy4allHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIHOJIB30BAHUEM
rpadU4ecKux METOJIOB; MPUMEHSTH (DOPMYJIIBI CIOXKEHUS U
YMHOXXCHHSI BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl |
(GopMysBl MpU PELIEHWU 337ay; OLEHHBATHh BEPOSTHOCTH
peaTbHBIX COOBITHI;

CO CJIy4aiiHBIMHU BETMYMHAMU; YMEHHUE PUBOIUTH IPUMEPHI

3HaKOMCTBO

NpPOSIBIICHUS] 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
U OOILIECTBEHHBIX SIBIICHUSIX;
[1P69. YMenue onepupoBaTh MOHATUSMHU: TOYKA, MpsMasi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTpaHHbIN yToul,
CKPEILHBAIOIINECS psIMBIE, [apaJUIeIbHOCTD U
NEPIECHIUKYIISIPHOCTD IIPSIMBIX

U TUIOCKOCTEH, yToJI MeX1y IPSIMBIMHU, YTOJ MEKIY MPSMOii
U TUIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMHU, PAaCCTOSTHUE OT
TOYKHN

JI0 TUTOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMH, PACCTOSHUE
MCKAY IMIIOCKOCTAMU; YMCHUC UCIIOJb30BATH ITPU PCIICHUN
3aa4 U3y4eHHbIC (DAKThI U TEOPEMBbI IUIAHUMETPHH;, YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIET0 MUPA;
[1P610. Ymenue onepupoBaTh MOHATHSIMH: MHOTOTPaHHUK,
CeueHHEe MHOTOrpaHHHUKa, KyO, Mapaiienenures,, nmpusma,
nupamMuia, GUrypa M MOBEPXHOCTh BpALICHUS, LUIUHJD,
KOHYC, map, cdepa, ceueHus! GUrypbl BpalieHus, MI0CKOCTh,

Kacaromasicss  chepbl, IMIUHApPa, KOHYyca, IUIOMAb
NOBEPXHOCTU THPAMUIBI, MPHU3MBI, KOHYycCa, LWIMHIPA,
wiomanas  cheppl, 00veM  Kyba, HPAMOYTOJIHHOTO

napajuieienunesa, MMpaMubl, IpU3Mbl, HUIUHIAPA, KOHYCa,
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mapa; yMEHHUEe HU300paxarhb MHOT'OTPaHHUKH
Y [TIOBEPXHOCTH BPALIEHMSI, UX CEUYEHUS OT PYKH, C [IOMOILBIO
YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE PACIIO3HAaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh IPABUIbHBIE MHOTOTPAHHUKH;

[IP611 VYmeHue omepupoBaTh TOHITHSAMU: JIBHKCHUE
B TIPOCTPAHCTBE, MOAOOHBIE (QUTYpPHI B MPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOIIEHHWE IUIONIAJE MOBEPXHOCTEN U
00BeMOB MOAOOHBIX (UTYp NPU PEIICHUH 3a/1aY;

[1P612. YMeHue BBIYMCIATH T€OMETPUYECKHE BEIUYHHBI
(mrHA, YroJ, IUIOoIIanb, 00beM, IJIOMAAbh MOBEPXHOCTH),
UCTIONB3YS U3y4eHHBIE (POPMYIIBI U METOBL;

[1P613. YMmenue onepupoBaTh MOHATUSAMH: TIPSIMOYTOJIbHAS
CUCTEMa KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOD,
KOOPJIMHATBl BEKTOpPA, CKAIPHOE IPOU3BEIEHUE, YTOJI
MEXIY BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEIACHUE
BEKTOpa Ha 4YHUCJIO; HAXOAUTh C MOMOIIBIO M3yUYEHHBIX
dopMynT KOOpPAMHATBHI CEPEOUHBI OTpPEe3Ka, PACCTOSHHE
MEXIY JBYMSI TOUKaAMU;

[1P614. YMenue BbIOUpaTh MOAXOIAIINN U3yUYSCHHBIH METOT
JUIsl pelleHus 3aJadd, pPAclo3HaBaThb MAaTEMATHYECKHE
bakTbl

U MaTeMaTUYeCKHe MOJIETH B IPUPOIHBIX U OOLIECTBEHHBIX
ABJIICHUSIX, B HCKYCCTBE; yMEHHE IPUBOJIUTH NPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUMCKOM W  MHUPOBOM
MaTE€MaTU4YeCKOU HayKH

OK 06. IIposBasATH
IpakIaHCKO-
HaTPHOTUYECKYIO TTO3UIIHIO,

JInuy"HoCTHEIE
B YacCTH:

pe3yabTaThl

JNOJDKHBI

OTpaXkaThb

[1P61. Brnagenue MeTogamMM J0Ka3aTENIbCTB, AITOPUTMaMHU
pemieHus 3aaa4; yMeHHe (OpMyIupoBaTh ONpPEHCICHHUS,
AKCHOMBI
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JEMOHCTPUPOBATH
OCO3HaHHOE MOBEJICHUE
Ha  OCHOBE  POCCHMCKHX

,Z[YXOBHO-HpaBCTBeHHBIX
IICHHOCTEH,
C yYeTOM TapMOHHU3AIUU
MEKHAIIMOHAJIbHBIX

u MEXPEIIUTHO3HBIX

B TOM 4YHCIIC

OTHOILEHUH, [IPUMEHATH
CTaHJapThI
AHTUKOPPYILILOHHOTO

IIOBCACHUA

- TpaXXJAaHCKOTI'O BOCIIUTAHUA . IMPUHATUC
TPaIUIIMOHHBIX HAIIMOHAIBHBIX, 00IEYeTIOBEUSCKUX
TYMaHUCTUYCCKUX U JCMOKPATHYCCKUX HeHHOCTeﬁ;
-IMIATPUOTUYCCKOI'0 BOCIIUTAHUA:

IICHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM
CHMBOJIaM,  HCTOPHYECKOMY H  TPHUPOTHOMY
HACJeWI0, TMaMATHUKAM, TPAAWIUsAM HapOJOB
Poccun, noctwxkenusim Poccuu B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOIOTUAX U TPYIE;

MeranpeamMeTHble pe3ynbTaThl JOJKHBI OTPAXKATh:

OBnazneHne  yHUBEPCAIbHBIMU

B)
Ipenoararomuii copMUPOBAHHOCTE!
--CaMOCO3HaHMsSI,  BKJIIOYAIOIIETO
MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJCTD
HaIpaBJIEHUS pa3BUTHSA COOCTBEHHOM

peryJsTUBHBIMU

NENCTBUSIMU: SMOIIUOHANLHEIM ~ MHTEIICKT,

CIIOCOOHOCTH

HIMOIIMOHAIBHOM c(epbl, OBITH YBEPEHHBIM B ce0e;
- CaMOpEryJIMPOBAHUS, BKJTIOYAIOILIETO

CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIEHHUE, CIIOCOOHOCTH
aJanTUPOBAaTBC K HMOIMOHAIBHBIM H3MEHEHUSIM
U TIPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

- BHYTPECHHEHN MOTHBAIIHH, BKJTIOYAIOIIEH
CTPEMIICHHE K JIOCTHKEHUIO LEIU M  YCIEexy,
ONTUMU3M, UHUI[UATUBHOCTh, YMEHHUE JCHCTBOBATb,
HWCXOJIS U3 CBOMX BO3MOYKHOCTEIH;

- OMIIATUH, BKJIIOYANOIIEH CHOCOOHOCTh MOHUMATh

SMOIUOHAJIBHOC COCTOAHUC NPYTHUX, YUUTBIBATH €TI0

nu TeOpeMBI, HpI/IMeH}ITB ux, HpOBOI[I/ITb JOKA3aTCIIbHBIC
paccyXICHHsI B XOJIe PELICHUS 3aa4;
[1P64. VYmeHue

HenpepbIBHAs (QYHKLUS, HPOU3BOIHAS,

byHKIHS,
nepBooOpasHas,

ONCprupoOBaTh IMOHATHAMMU:

OTpeZieNIeHHbI MHTETrpall; yMEHHE HAXOAUTh NMPOU3BOJIHBIE

JJIeMEHTapHbIX  (QYHKUMNA,  HCIOJNB3ySd  CIPaBOYHbBIE
MaTepuaibl; UCCIEN0BaTh B MPOCTEUIINX cIydasx QyHKIUH
Ha MOHOTOHHOCTb, HaXOAUTh HauOOoJIbIINE

U HauMeHbIIWE 3HaueHHs (YHKIMI; CTPOUTH TpaduKu

MHOT'O4JICHOB C HUCITIOJIBb30BaHUEM arrapara
MaTeMaTUYECKOro aHalIn3a; IPUMEHATh IPOU3BOAHYIO IIPU
perieHnn 3amaq
Ha JIBUKCHUE; PElIaTh MPAaKTUKO-OPUEHTHPOBAHHBIC 3a7a4l
Ha HanOOJIbIIIME ¥ HAMMEHBIIINE 3HAUCHHS, Ha HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHHSI,

[1PG6. YMeHnue peniath TEKCTOBBIC 33141 PA3HBIX THIOB (B
TOM YHUCJIC Ha MPOLCHTHI, HOJIM W YaCTU, Ha ABUIKCHUC,
paboTy, CTOMMOCTbh TOBapOB M YCIYT, HAJIOTH, 337aydl M3
00J1aCTH yIpaBJICHUS JIMYHBIMUA U CEMEHHBIMH (PUHAHCAMHU );
COCTAaBJIATb BBIPAKCHUA, YpPAaBHCHHSA, HCPABCHCTBA U HUX
CHCTEMBI TI0 YCJOBHUIO 3aJayH, UCCIEIOBATh IMOTy4YECHHOE
pelleHre U OLIEHUBATh MPABIONOI00HOCTh PE3yIbTaTOB;
[1PG7. OTIepUPOBATH cpenHee

apudMeTHIeCcKoe, MeIUaHa, HauOOoJblllee W HAMMEHBIIIEE

VYmMmenune IIOHATUSIMHU:
3HAYCHMsI, pa3Max, IUCIIEPCHs, CTAaHIAPTHOE OTKIOHEHHUE
YHCIIOBOTO Ha0Opa; YMEHHE M3BJIEKATh, HHTEPIPETHPOBATH
Ta0JINIIAX,

UH(OpMALIHIO, Ha

auarpaMmax, rpagukax, oTpaskarollylo CBOWCTBA pPealbHbIX

IPEACTABICHHYIO B

IPOIIECCOB UM SIBJICHUN; MPENCTaBIATh HH(GOPMALHIO C
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IPHU OCYIIECTBICHUN KOMMYHHKAIIUU, CIOCOOHOCTh
K COUYYBCTBUIO U CONEPEKUBAHHIO;

- COIMAITbHBIX HABBIKOB, BKIIFOYAIOITUX CIOCOOHOCTH
BBICTpAaUBaTh OTHOIIEHUS C JPYTUMH JIOJbMH,
3a00TUTHCA,
KOH()JIUKTBI

MPOSBIATh MHTEPEC U paspeliarhb

IIOMOIIIBIO TaGJ'II/II_[ n AuarpamMmm; HUCCICO0BATH

CTaTUCTUYECCKUC JaHHBIC, B TOM HUCIIC
C MPUMCHCHUCM I‘pa(bI/I‘ICCKI/IX MCTOHNOB W JJICKTPOHHBIX
CPEICTB;

[TPG8. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAWHBIA OTBIT
U CIIy4aitHOo€ COOBITHE, BEPOSTHOCTh CIIYYaifHOTO COOBITHS,
YMEHHE BBIUUCISTH BEPOSATHOCTH C

rpauuecKux METOO0B; MPUMEHATh (POPMYJIbI CIOXKEHUS U

UCIIOJIb30BaHUEM
YMHOXXEHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
dopMysBl TpU pPELICHUWH 337ay; OLEHHBATH BEPOSTHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO
CO CJIy4ailiHBIMH BEJTMYMHAMU; YMEHHUE IPUBOAUTH IPUMEPHI
NPOSIBIIEHUS] 3aKOHa OOJbIIMX 4YHCEd B INPUPOIHBIX
U OOILECTBEHHBIX SIBIICHUIX;

[1P614. YMmenue BoIOUpATh MOAXOAAIINN U3YYCHHBIA METO/T
JUIs pelIeHus 3a/layd, paclo3HaBaTb MaTeMaTHYECKUe
bakThbI

U MaTeMaTH4YeCKHe MOJIEIH B IPUPOIHBIX M OOIECTBEHHBIX
SIBIICHUSAX, B HCKYCCTBE; YMEHHME IPUBOAUTH NPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUUCKOM W  MHUPOBOHU

MaTeMaTU4YeCKON HayKu

OK 07. CopgeiictBoBaTh
COXPAaHEHUIO OKpYKaroleu
Cpenbl,
pecypcocOepexeHuIo,
NMPUMCHATH

00

MPUHIHIIBI

3HAHUA
NU3MCHCHUU KJIMMara,
OepeKIIMBOTO

Mpou3BOJCTBa, 3(HPEKTUBHO

JImgyHOCTHBIE PE3YIbTAThI JOJIXKHBI

B 4aCTH. DKOJIOTHYCCKOI'O BOCIITMTaAHU .

OTpaXkaTh

- aKTUBHOE HENPUSITUE ACHCTBUI, IPUHOCAIIUX BpPEd
OKpYXaroIlIeH Cpeac;

- yYMEHHE TPOTHO3MPOBaTh HEOJIAroNpHUsITHHIC
9KOJIOTUYCCKUE TOCICACTBUSA NPCANPUHHUMACMBIX

JIEHCTBUM, IPEJOTBPALLATD UX;

[1P61. Bnagenne mMeromamMu J0Ka3aTeIbCTB, aJITOPUTMAMHU
pemeHus 3anav;, ymMeHue (HOpMyJIHpPOBATH OIpPEIeTIeHUs,
AKCHOMBI

n TeOpeMBI, HpI/IMeHHTB ux, HpOBOI[I/ITb JOKAa3aTCIIbHBIC
paccyXJIeHHs B XOJI€ peIlIeHUs 3a/a4;

I[1P64. VYwmeHue

HenpepbIBHAs (QYHKLUS, HPOU3BOIHAS,

byHKIHS,
nepBooOpasHas,

ONncprupoBaTh IMOHATHAMMU:

oTpe/ieNIeHHbI MHTETrpall; yMEHHE HAaXOAUTh NMPOU3BOIHBIE
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JIEVICTBOBATH
B UPE3BbIYAITHBIX CUTYyAIUAX

- pacUIMpeHUe OMbITA IEATEITHPHOCTH IKOJIOTHUECKOMN
HAITPaBJICHHOCTH;

MeranpeamMeTHble pe3ynbTaThl JOJKHBI OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMU Y4eOHBIMU
NI03HABATEIbHBIMA JACHCTBUSIMH:

0) 6a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

- pa3pabaThIBaTh IJIaH PEHICHUS TPOOJIEMBI C yUETOM
aHam3a UMEFOIINXCS MaTepHaTbHBIX
Y HEMATEPHUAIbHBIX PECYPCOB;

MOHCK

- OCYHICCTBJIATDH HGHeHaHpaBHCHHBIﬁ

mepeHoca  CpeAcTB H  CImoco0OB  JIEHCTBUS
B IPO(hEeCCUOHATILHYIO CPENY;

- YMEThb MEpPEHOCUTh 3HAHUS B I103HABATEIbHYIO
U TIPAKTUYECKYI0 001aCTH KU3HEACSITETbHOCTH;
OBnaneHrve  YHUBEPCAIBHBIMH  PETYJISATHBHBIMU
NIEUCTBUSIMU:

0) CAaMOKOHTPOJIb:

- JaBaTb OLCHKY HOBBIM CHUTyalludIM, BHOCHUTH

KOPPCKTHUBBI B ACATCIBHOCTD, OLICHUBATh

COOTBCTCTBUC PC3YJILTATOB LECISAM

byHKIUH,
MaTepHalIbl; UCCIEA0BATh B MPOCTEHIINX CITydasx QyHKIUU

SJICMCHTApPHbIX HCIIOJIb3YyA CIIPaBOYHELIC

Ha MOHOTOHHOCTB, HaxoauThb HanOOJIbIIINE

U HauMeHbIIWE 3HaueHHs (YHKIMI; CTPOUTH TpaduKu

MHOTOYJICHOB C HCIOJIb30BaHUEM amnmapara
MaTeMaTUYECKOTO aHalNu3a; MPUMEHATh MMPOU3BOJIHYIO MPU
pelieHuu 3a1aqy

Ha JIBIDKEHUE; pelaTh MPaKTUKO-OpPUEHTUPOBAaHHbBIE 3a1aul
Ha HauOOoJIbIINE ¥ HAMMEHBIINE 3HAUCHHS, Ha HAXOXKICHUE
IYTH, CKOPOCTU U YCKOPEHHUS;

[1P65. YMeHue omnepupoBaTh MOHATUSMH: paAllMOHAIbHAS
¢dyHKIMA, MOKa3aTenbHass (YHKIMSA, CTENEeHHas (QyHKIMS,
norapupMuueckas byHKIHS, TPUTOHOMETPHUIECKHUE
byHKIMH, 00paTHBIE (QYHKIIUHA, YMEHUE CTPOUTH T'pauku
W3YYEHHBIX  (YHKIIHH, rpaguku  TpH
M3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, IIPU PEILICHUH 3a]1a4

HCIIOJIB30BaTh

U3 IPYTUX Y4eOHBIX IPEIMETOB U 33]1a4 U3 PealIbHOM KU3HH,
BBIpa)KaTh (POPMYJIaMHU 3aBUCMOCTH MEXy BETMUYUHAMU;
[TPG6. YMeHue peniaTh TEKCTOBBIE 3314l Pa3HBIX THUIIOB (B
TOM YHCJ€ Ha TPOLEHTHI, JOJU M YacTd, Ha ABHXKCHHE,
paboTy, CTOMMOCTh TOBapOB U YCIYI, HAJOTH, 3aJa4ud W3
00J1aCTH yMpaBIICHUsI TUYHBIMA U CEMEHHBIMU (DMHAHCAMH ),
COCTaBJISITh BBIPAXKEHHS, YpPaBHEHHS, HEPAaBEHCTBA U UX
CUCTEMBbI 1O YCIOBHIO 3aJ[aud, HCCIEA0BaTh MOJIYyUYEHHOE
pelIeHre U OLIEHUBATh MPABIONO00HOCTh PE3yIbTaTOB;
[1P68. YMenue onepupoBaTh MOHATUAMU: CIIyYailHBIN OMBIT
U CIIy4ailHO€ COOBITHE, BEPOSTHOCTh CIIYy4allHOTO COOBITHS;
YMEHHE BBIYUCIATH

BCPOATHOCTL C  HUCIHOJB30BAHUCM

rpadU4ecKuX METOJIOB; MPUMEHSTH (DOPMYJIIBI CIOKEHUS U
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YMHOXXEHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
dopMysBl TpU pPELICHWH 337ay; OLEHUBATH BEPOSTHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO
CO CJIy4aliHBIMH BEJIMYMHAMU; YMEHHUE IPUBOAUTH IPUMEPHI
NPOSIBIICHUS 3aKOHAa OOJBIIMX YHCET B MPUPOAHBIX
U OOIIECTBEHHBIX SIBJICHUSX;

[TPG9. Ymenue omepupoBaTh MOHATUSIMH: TOUKA, MpsMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYT'PaHHBIN yrod,
CKpELIUBAIOIINECS npsiMbIe, napajuieIbHOCTh u
NepHeHANKYISIPHOCTD MPSIMBIX

U TUTIOCKOCTEH, YToJl M1y MPSMBIMHU, YTOJI MEX]y MPSIMOI
U TUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMH, PACCTOSTHUE OT
TOYKHU

JI0 TUTOCKOCTH, PacCTOSTHHE MEXKAY NMPSMBIMHU, PACCTOSHUE
MEXY TUIOCKOCTSIMH; YMEHHUE UCIIOIB30BaTh MPH PEIICHUU
3aj1a4 U3y4eHHbIC (DaKThl U TEOPEMBI TUIAHUMETPHH;, YMEHUE
OLIGHUBATh pa3Mepbl 00BEKTOB OKPY>KAIOLIETO MUPA;
[1P610. Ymenue oneprpoBaTh MOHATUSAMHI: MHOTOTPAHHUK,
CeueHHe MHOTOTPaHHMKA, KyO, MapayieNienures, npu3Ma,
nupamua, GUrypa U TMOBEPXHOCTH BpAILICHUS, LUIUHJP,
KOHYC, map, cdepa, ceueHust GUrypbl BpalieHus, MI0CKOCTh,
Kacaromasicss  chepbl, IWIWHAPA, KOHYyca, IUIOMIAIb
MOBEPXHOCTH THPAMHUIBI, TPHU3MBI, KOHYycCa, LWIMHIPA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOIHHOTO
napaieNienuea, MUpaMuIbl, TPU3MBI, IWIMHAPA, KOHYCA,
mapa; yMEHHue n300paxkaTh MHOTOTPaHHUKHU
¥ TIOBEPXHOCTH BpAILIEHUS, X CEUECHUS OT PYKH, C TOMOIIBIO
YEpPTESKHBIX HHCTPYMEHTOB U  3JIEKTPOHHBIX CPEICTB;
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YMEHHE paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPaBHJIbHBIE MHOTOTPAHHUKH;

[IP611 VYwmenue omnepupoBaTh MOHATHAMH: JBUKECHUE
B TPOCTPAHCTBE, MOAOOHBIE (UTYpPbl B IPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOIIEHHE IUIONIAJEH MOBEPXHOCTEN U
00beMOB MOJOOHBIX (GUTYP TPH PEIICHUH 3a]1a4;

[IP612. YMeHHE BBIYUCIATH TE€OMETPUUYECKUE BEITUYUHBI
(nmuHA, yroJi, IUIONIaab, O0BEM, IJIOMIAIb MOBEPXHOCTH),
UCTIONB3Ys U3yYeHHbIE (POPMYIIBI U METO/IBI;

[1P613. YMenue oneprupoBaTh HOHATHAMHU: TPSIMOYTOJIbHAS
cucreMa KOOpIMHAT, KOOPAMHATBI TOYKH, BEKTOP,
KOOpAMHATBhl BEKTOpPA, CKASIPHOE MPOU3BEICHHUE, YIOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IpPOU3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOIUTh C TOMOIIbIO H3YYEHHBIX
dbopMynl KOOpAMHATBI CEPEAMHBI OTPE3Ka, PACCTOSIHHE
MEX]y IByMSI TOUKaMU;

[1P614. YMenue BbIOUpATh MOAXOIAIINN U3yUYCHHBIH METOT
JUIs pelIeHusl 3a/Jayd, paclo3HaBaThb MAaTEeMaTHYECKUE
bakThbI

U MaTeMaTHYeCKHe MOJIEIH B IPUPOIHBIX M OOIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE MPHUBOAUTH IMPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUMCKOM W  MHUPOBOM
MaTeMaTU4eCKON HayKu

[IK 1.2. IlpumeHATh HOPMBI
[paBa i peLICHUs 3ajay B
npodecCHoHATBLHOMI
ICATCIIBHOCTU

B o6sacTi TpyAoBOro BOCHUTAHUA: - TOTOBHOCTh K|
TPYLY, OCO3HaHHE LIEHHOCTHU MacTepCTBa,
TPyAOII001e; - TOTOBHOCTh K aKTUBHOM JI€ATENIHOCTH|

TEXHOJOTUYECKOW U COLMAJIbHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMHPOBATH, IJIaHUPOBATH 1|
CaMOCTOSITEJIBHO BBINOJHATh TAKYIO JEATEIbHOCTD;

YMeHune BbpIOMpaTh TMOAXOASAIIMN W3YYEHHBIM METON JIs
pEellleHrs 3aJa4d, pacro3HaBaTh MaTeMaTHYecKue (akThl |
MaTEeMaTHYeCKHEe MOJEIH B TMPUPOIAHBIX U OOIIECTBEHHBIX|
SIBJICHUSIX, B MCKYCCTBE; YMEHHE MPUBOAUTH MPUMEPHI
MaTeMaTH4EeCKUX  OTKPBITMML  POCCUMCKOM W MHUPOBOH
MaTeMaTUYECKON HAayKH1
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MHTEpeC K pas3inyHbIM chepaMm mpodeccuoHanbHOM]
eI TebHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOP)
Oynyiieit mpodeccu M pearn30BbIBATh COOCTBEHHBIE
PKU3HEHHBIC TUIAHBI, - TOTOBHOCTh U CIIOCOOHOCTH K
00pa3oBaHUI0 U CaMOOOPA30BAaHUIO HA MPOTSKCHHM]
Bceil ku3HW; B o0mactm 1EHHOCTH HAy4YHOTO|
Mo3HaHUS: - C(HOPMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]
HAyKd W OOIECTBEHHOW IMPAKTUKHU. OCHOBAHHOTO HA)
anore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIHTYPHOM MHpPE; - OCO3HAHUE
[[EHHOCTH HAY4YHOW  JIeATENHHOCTH, T'OTOBHOCTH
OCYIIECTBIISITh MPOEKTHYI0 U HCCIEA0BATEIbCKYIO)
NesITeNIbHOCTh MHAMBUTyalIbHO U B TpyIine OBlaJeHNe
VHUBEPCAJIbHBIMU  y4eOHBIMH  MO3HABATEIbHBIMY
NEWCTBUAMM: - OCYIIECTBIATH II€JICHANPABICHHBIM]
[MOWCK TIEpEeHOCAa CPEACTB MU CIOCOOOB NIEHCTBUS B
npodeccHoOHAbHYIO Cpely; - YMETh IEePEHOCUTH
3HAHUS B IMO3HABATEIHHYIO M MPAKTUYECKYIO 00J1acTH
PKU3HEJCATEIbHOCTH;, - YMETh HHTETPUPOBATh 3HAHUS]

Bnanenne mMerogaMu 0Ka3aTesbCTB, AITOPUTMAMU PEILLIEHUs
3agad; yMmMeHue (QOpMyNIHpOBaTH OIpPECIICHHUs,, aKCUOMBI H
TEOpPEMBI, IPUMEHATH HX, IPOBOJUTH JOKA3aTEIIbHbIC
[pacCy’KJICHHs B XOJI€ pELEHUs 3a1a4;

13 pa3HbIX IPEIMETHBIX 00acTei.
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2. CTpyKTypa U copep:xaHue 0011e00pa30BaTeJIbHON JUCIUILIHHBI

2.1. O0beM TUCHUIIMHBI U BBl y4eOHOH padoThI

NMPHUKJIATHOT0 MOIYJIA)

Buna yueOHoii padoThI Oo0bem B
yacax

O0bem 00pa3zoBaTeJIbHOM NMPOrPaMMbI TN CIIUTIIUHbI 232
OcHoBHOE colep:KaHue 198

B T.Y.

TEOPETHUECKOE 00yUueHne 156
1abopaToOpHbIE U MPAKTUICCKUE 3aHATHS 42
IIpogeccnoHaIbLHO OPHEHTHPOBAHHOE COAEPKAHUE (CoaepKaHue 34

IIpomeskyTouHasi arrecTanus (1udpdepeHIMPOBAHHBINA 3a4eT)
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2.2. TeMaTHYeCKHMi IJIAH U COAEPKAHUE TUCUMILIIHMHBI

HaumeHoBaHue pa3ieioB Conepxanue y4eOHOro Marepuasa (OCHOBHOe H MPO¢ecCHOHAIBHO Ob0bem | Dopmupyembie
U TeM OPHEHTHPOBAHHOE), JIA0OPATOPHBIE U MPAKTHYECKHE 3aHATHS 4YacoB | KOMIIETEHUHH
1 2 3 4
OcHOBHOe coep:KkaHue

Pa3nea 1. IloBTOpeHne Kypca MAaTeMaTHKH OCHOBHOM HIKOJIbI 18

Tema 1.1. Coneprxanue yueOHOro MaTepuaa 2

Henp 1 3amaun MatemaTuku | Llenp u 3a1a4ym MaTeMaTUKU MPU OCBOCHHUH CIEIMATLHOCTH. ba3oBbie 3HAHUS U YMEHUS

npu OCBOECHMHM | IO MaTeMaTHKE B MPOGECCHOHATHHOW W B MOBCEIHEBHOM IEATEIHLHOCTH. MHOXKECTBO,

CIIEIIMATBbHOCTH. omnepanuu HajJ MHOKecTBaMu. Jlnarpammel Ditnepa—Benna. Mcnonas30BaHue TEOPETHKO-

MHokecTBa 1 JIOTHKa MHO>KECTBEHHOTO ammaparta /s OMNHCAHMS pealbHBbIX IPOIECCOB U SBJICHUN B
npodeccuoHaNbHOM JESITeNbHOCTH, TMPU PEIIeHUH 3a7ad M3 JPYTHX JUCIUIUIMH.
Omnpenenenue, Teopema, CIeICTBUE, 10KA3ATEIBCTBO OK 01,

Tema 1.2. Coneprxanue yueOHOro MaTepuaa 2 OK 02,

Yucna 1 BEIYUCIECHUS Harypanbnuble u nensie uucna. [Ipu3Haku AenMMOCTH LEIbIX 4YKcell. PannoHanmbHbIE OK 03,
yucina. OOBIKHOBEHHBIC U IECATUYHBIE APOOH, MPOIEHTHI, 0ECKOHEUHBIE TIEPHOINIECKUE OK 04,
npobu. ApudmMeTrnueckre orepanud ¢ palMoOHAIBHBIMA YHCIAMH, TPeoOpa3oBaHUs OK 05,
YUCTIOBBIX BBIpKEHUU. JleicTBUTENbHBIE YKMcia. PalnMoHanbHbIE W UpPpPAlMOHAIBHBIC OK 06
yucina. ApudmeTHdyecKkue omeparuu ¢ JeHCTBUTEIbHBIMU 4uciaMmu. [IpubnnxEHHbIe OK 07
BBIYMCIICHMS, IPABWIIA OKPYTIICHUs, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN [IK 1.2

Tema 1.3 Coneprxanue yueOHOro MaTepuaa 4

Toxnecrsa u | ToxxnecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.

TOXIECTBEHHBIE HepaBenctBo, pemienne HepaBeHCTBA. MeToa uHTEpBaioB. Pemenne nensix U apoOHo-

npeoOpa3oBaHus. paloHaJIbHBIX YpaBHEHUW M HepaBeHCTB. [IprMeHeHue ypaBHEHHIl U HEpaBEHCTB K

VYpaBHeHUs pELIeHNI0 MaTeMaTHYeCKHUX 3aJad W 3aJa4 U3 pa3Iu4HbIX 00JacTeil HayKu U peanbHOU

Y HEPaBEHCTBA

*W3HU. CHUCTEMBI M1 COBOKYITHOCTU PAllMOHAJIBHBIX YPAaBHEHU U HEpaBeHCTB. CUCTEMBI
JINHEMHBIX ypaBHEHHUU. PellleHne npukiIagHbIX 3a1a4 C MOMOLIBK) CUCTEMBI JIMHEMHBIX
YpaBHEHUU

24




Tema 1.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepPKaHHe (coaep:KaHMe MPHUKJIATHOIO 4
[IpolieHTHBIE  BBIYMCIICHUS | MOAYJIA)
B npodeccuoHanbHbIX | [IpuMeHeHre aApoOeil W MPOIEHTOB Al PEUICHHS NPUKIAMHBIX 3a/a4 U3 Pa3IdYHBIX
3a7a4ax oTpacieil 3HaHWK W peanbHON >KU3HU. [IpUOMMKEHHBIE BBIYMCICHUS, TPaBHIIA
OKpyIJIeHUsl, TpHUKUAKA U OIIeHKa pe3yJibTaTa BbIUMCICHUH. Pa3Hble crnocoOsl
BBIUMCIICHUS] MPOLEHTOB. [IpolleHTHbIE BBIUMCICHHUS B MPO(ECCHOHATBHBIX 3ajayax.
[IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a/1ad U 3a4a4 U3
pa3nuyHbIX 00JacTeil HAyKN U peabHOM KU3HU
Tema 1.5. Copep:xanne yaeOHOTO MaTepuana 2
IlocienoBaTenbHOCTH IlocnegoBaTenpHOCTH, CIIOCOOBI  3amaHUS  IIOCIIENOBATEIbHOCTEH. MOHOTOHHBIE
Y IIPOTPECCUU MOCJIE0BATENBHOCTU. ApU(MeTHUECKass U reoMeTpudeckas mporpeccuu. beckoHeuHo
yObIBaromasi reoMmerpuueckas mnporpeccus. Cymma OECKOHEYHO  yOBIBAroIiei
reomeTpuyeckol mporpeccuu. dopmyna CIOXKHBIX MPOIEHTOB. Vcmons3oBaHue
MIPOTPECCUU AJIs PELIEHUS PEATIbHBIX 3a7a4 IPUKIIATHOTO XapaKTepa
Tema 1.6. Coneprxanue yueOHOro MaTepuaa 4
@OyHKUIUHU U TpaduKu @yuk1us, cnocoOs 3ananus GpyHkimu. ['paduk Gpynkimn. Bzaumuo o6paTHbie GyHKINU.
OO6nactp omnpenesneHuss 1 MHOXKecTBO 3HaYeHud ¢pyHnkunu. Hynu ¢pynkuun. [Ipomexytku
3HAKOMOCTOSTHCTBA. UETHBIC 1 HEUETHBIC PYHKITUN
Paznen 2. Crenenu u kopuu. CTeneHHas, NoKa3aTejbHas U Jorapupmmyeckasi QyHKIHU 42
Tema 2.1. Coneprxanne ydeOHOT0 MaTepraa 4
Apudmernueckuii KOpeHb Apudmerndyeckuii KOpeHb HATypajbHOW cTeneHH. JleHCTBHS ¢ apupMETHYECKUMHU OK 01,
N—O0l CTEINEHHU. KOPHSIMHM N—OM CTETEHHU. OK 02,
Tema 2.2 Coneprxanue yueOHOro MaTepuasa 4 OK 03,
Crenenn. CTaHnmapTHas Crenens ¢ nensiM mokazateneMm. CtanaapTHas Gopma 3armucu JeHCTBUTEILHOTO YHCIIA. OK 05,
dbopma 3anucu Hcnonws3zoBanne moaxosiieii ¢hopMbl 3amMuCH JACUCTBUTENBHBIX YHCEN JUISl PEIICHUS OK 06,
JEHCTBUTENIBHOIO YuCia MPAKTUYECKUX 3a7a4 U MIPEACTABICHUS JaHHBIX. CTENEHb C PallMOHAIBHBIM [10KA3aTEIEM. OK 07
CpoiictBa creneHu. [lpeoOpa3oBaHWe BBIPAXKCHUH, COACPKALIMX CTCIICHH C IIK 1.2
paloHaIbHBIM NIOKA3aTeNeM
Copep:xanne yaeOHOTO MaTepuana 2
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Tema 2.3.
Crenennas pyHKIUS

CrenenHas (pyHKIUS ¢ HATYpaJbHBIM U LIEJBIM Moka3aTeneMm. EE cBoiicTBa u rpaduxk.
CaoiicTBa U rpaduk KOpHS N-0i CTENeHN

Tema 2.4. Uppanuonansusie | Comepikanue yueOHOTO MaTepuasia 6
YpaBHEHHs U HEPaBeHCTBA | PemeHune uppannoHalIbHBIX YpaBHEHUN U HEPABEHCTB
Tema 2.5. Ilokazarenbnbie | Comeprxanre yaeOHOTO MaTeprana 6
ypaBHEHHUS U HEpaBeHCTBA | [lokazarenbHble ypaBHEHUS U HEPABEHCTBA
Tema 2.6. Coneprxanue yueOHOro MaTepuaa 6
Jlorapu¢m uncna. Colictsa | Jlorapupm uucna. JlecaTuuHble W HaTypaibHble Jjorapudmel. IIpeoOpasoBaHue
norapudmoB BBIPOKECHHH, COZEPKALTUX JIOTApUPMBI
Tema 2.7. IlokazarenwpHas | Comeprxanue yaeOHOTO MaTepuaia 8
u aorapupmuueckas | [TokasarenpHas u  jorapudmuyeckas (QyHKIUH, HX CBOHCTBA ©  TpaduKu.
byHKIUH, ypaBHeHus, | JlorapugmMuueckue ypaBHEHHUs U HEpaBEHCTBA
HEPABEHCTBA
Tema 2.8. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepPKaHHe (coaep:KaHMe MPHUKJIATHOIO 4
Jlorapugmsl B mpupojie MO/LYJIs1)
U TEXHUKE [Tpumenenue norapudma. Mctopus pazsutus marematuku. Jlorapupmudeckas crnupaib
B npupojae. Ee maremarumueckue cBoiictBa. Mcmonbs3oBanue rpadukoB GyHKIMHA IS
HCCIIEIOBaHMsI ITPOLIECCOB M 3aBUCUMOCTEH, KOTOPBIE BO3HUKAIOT ITPH PELLICHUHU 3ajjad U3
pa3IUYHBIX 00JIacTel HAyKHU U PEATbHOM KU3HU
Tema 2.9. Coneprxanue yueOHOro MaTepuaa 2
IIpuMeHeHue ypaBHEHHUH, Hcnonb3oBanue rpadukoB (YHKIMNA U pEIIEHUS ypaBHEHUH WU JTMHEWHBIX CHCTEM.
CUCTEM U HEPABEHCTB [IpumeneHue ypaBHEHMI, CUCTEM M HEPAaBEHCTB K PEUICHHIO MaTeMaTHYECKUX 3ajad U
K PELICHUIO 3a]1a4 3a/1a4 U3 pazIMYHbIX 00J1aCTei HayKU U peaibHON )KU3HU
Paznen 3 Ilpsimble U MJIOCKOCTH B pocTpaHcTBe. KoOpAMHATHI M BEKTOPHI B POCTPAHCTBE 30 OK 01,
Tema 3.1. Coneprxanue yueOHOro MaTepuaa 4 OK 02,
Ilosropenue mnanuMerpuu. | OcHoBHbIE (GUTYpBI, (GaKTBl M TeopeMbl IUTaHUMETpuH. OCHOBHBIC IOHSTHUSA OK 03,
OcHoBHbIE NOHATUSA | crepeomMeTpur.  Touka, TmpsiMas, IUIOCKOCTh, HIpocTpaHcTBO. lloHsATHE 00 OK 05,
CTEpEOMETPUN aKCHOMAaTHUYECKOM IIOCTPOEHUHU CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUHU U CIIEACTBUS U3 OK 07
HUX K 1.2
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Tema 3.2.

[IpsiMbI€e U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapamienbHOCT  NpPSAMBIX,
NpsAMOM W TUIOCKOCTH,
IJIOCKOCTEN

Copep:xanne yaeOHOTO MaTepuana

B3anmHoe pacnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlJIeIbHbIC U
CKpeuuBaromuecs npsamelie. [lapamieabHOCTh NPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
napajuiefibHble  MpsIMble B IPOCTPAHCTBE, NapauIeIbHOCTh  TPEX  MPSAMBIX,
MapajuleNbHOCTh MPSMOM M IMJIOCKOCTU. YTJbl C COHAINPaBICHHBIMH CTOPOHAMH, YTOJ
MEXIy TMpsSMBIMH B TpocTpaHcTBe. [lapamnenbHOCTh IIIOCKOCTEW: mapasieiabHble
IJIOCKOCTH, CBOMCTBA MapajuieNIbHBIX IUIOCKOCTeH. IlpocTeliline mpocTpaHCTBEHHbBIE
(GUTYpBI HA TIOCKOCTU: TETPAdApP, KyO, mapauieIenune/, TOCTPOSHNE CeUeHU I

Tema 3.3.
[IepnieHAUKYIIIPHOCTD
IPSIMBIX

Y TUIOCKOCTEN

Copep:xanne yaeOHOTO MaTepuana

IlepneHUKYIAPHOCTh MPSIMOM W IUIOCKOCTH: IEPHEHAUKYIISPHBIC IpsAMbIE B
MIPOCTPAHCTBE, MpPSMbIE MapajielbHble U MEePHEeHANKYISPHbIE K IUIOCKOCTH, MpPU3HAK
MEePNEHANKYISIPHOCTA TPSIMOM M TUIOCKOCTH, T€OpeMa O MNPsIMOM MEPHEHIUKYJISIPHOU
MJI0CKOCTH

Tema 3 .4.
VYrusl Mexay NpsSMBIMU
" IIJIIOCKOCTSIMHU

Coneprxanue yueOHOTO MaTepraa

Yrisl B NOpPOCTPAHCTBE: YIOJI MEXAY IPSAMOM M IIOCKOCTBIO, ABYTPaHHBIM yroi,
JIMHEWHBIN yIroJl ABYIPAHHOIO yrua. llepnenauKkyisap 1 HakJIOHHBIE: PACCTOSHUE OT TOUYKHU
710 TUIOCKOCTH, PACCTOSTHUE OT MPAMOM 10 TIIOCKOCTH, MPOEKLHUS (PUTYPbI HA MIIOCKOCTb.
[lepneHIUKYISAPHOCTD IJIOCKOCTEN: NMPHU3HAK NEPHEHIUKYJIPHOCTH ABYX IUIOCKOCTEH.
Teopema o0 Tpéx nepneHAUKyJIIIpax

Tewma 3.5.
KoopauHatsl 1 BEKTOpBI
B [IPOCTPAHCTBE

Coneprxanue yueOHOTO MaTepraa

Bektop Ha muiockocTM M B mpocTpaHcTBe. COXEHHME U BBIYUTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha uucio. PasnoikeHue BekTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mapamnenenunena. Pemenue 3amad, CBA3aHHBIX C IIPUMEHEHUEM
IIpaBUJl ACUCTBUN ¢ BekTOpaMmHu. [IpsAMoyrosnpHas cucreMa KOOpAUHAT B IMPOCTPAHCTBE.
Koopaunatel BekTopa. [IpocTeiimue 3amaun B KOOpAUHATAX. YTOJI MEXKIY BEKTOpPaMHU.
CkasipHOE€ TNPOM3BEACHHE BEKTOPOB. BpIUMCIEHHE yITIOB MEXIy NpPSAMBIMH U
IJI0CKOCTAMU. KOOpAMHATHO-BEKTOPHBIN METO/ PU PEIIEHUU T'€OMETPUUECKHX 3a1a4

Tema 3.6.
[IpsiMbI€e U TUIOCKOCTH

IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lePKaHue (CoAepKaAHNe MPUKIIATHOTO
MOIYJIsl)
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B MPAKTUYCCKHUX 3aJjavdax

PacrnionoxeHue mpsMBIX W IUIOCKOCTEH B OKpYXaroleM Mupe (Ipupone, UCKYCCTBE,
apXUTEKTYype, TEXHUKE). PellieHne npakTuKo-OpueHTUPOBAHHBIX 3a7a4

Tewma 3.7. Copep:xanne yaeOHOT0 MaTepuana 2
Pemenne 3anayu. [Ipsmeie Pemenue 3a1ay Ha HAXOKIEHUE T€OMETPUUECKIX BEJTMUUH C UCIIOJIL30BaHUEM armapara
Y TUIOCKOCTH, KOOPJUHATBl | BEKTOPHOMN aJIreOpBI
U BEKTOp
Paznen 4. OcHoBbl TpUroHOMeTpUHU. Tpuronomerpuyeckue QyHKIHUU 26
Tema 4.1. Copep:xanne yaeOHOTO MaTepuana 6
OCHOBBI TPUTOHOMETPUHU CuHyc, KOCMHYC U TaHT€HC YMCIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTAaHT€HC

YHCJIOBOT'O apryMeHTa. Tpuronomerpuueckas OKPY>KHOCTb, onpeerIeHue

TPUTOHOMETPUUECKHUX (DYHKIIUH YHMCIOBOrO apryMeHTa
Tema 4.2. OcHoBuble | ConmepikaHue yueOHOTO MaTepHasa 6
TPUTOHOMETPUYECKHUE [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUNH. OCHOBHBIE TPUTOHOMETPHUECKUE
TOKAECTBA bopmyiibl
Tema 4.3. Coneprxanue yueOHOro MaTepuaa 4
Tpuronomerpuueckue Oyukuus. [lepuonnueckue dynkuuu. Tpuronomerpuyeckue QyHKINUU, UX CBOWMCTBA U
(GyHKIMH, MX CBOWCTBA M | rpaduku
rpaduku OK 01,

OK 02,

Tema 4.4. Copep:xanue yueOHOro MaTepuana 6 OK 03
Tpuronomerpuyeckue Pemienue  TpuroHomerpudyeckux — ypaBHeHuW. [IpuMepbl  TPUTOHOMETPUYECKHX OK 0 4:
YPaBHEHMs U HEPABEHCTBA | HEPABCHCTB OK 05,
Tema 4.5. IIpodeccnonaibHO OpPHEHTHMPOBAHHOE COAepP:KAHWE (COoAepKaHHe TMPHUKIATHOIO 2 OK 06,
Hcnons3oBanue MOYJIs1) K 1.2
TPUTOHOMETPUU [IpoBeneHue mpakTUYECKUX pacyeToB Mo ¢GopMyliaM TpuroHomerpuu. Vcnonb3oBaHue
B IipoeccuoHanbHOM cdepe | rpadukoB QyHKIMIA IS KCCIIEIOBAHUS MTPOIECCOB U 3aBUCUMOCTEH, KOTOPBIE BOZHUKAIOT

MIpH PEIICHUH 3314 U3 IPYTUX yU4eOHBIX TUCHUIUIMH U PEaJTbHOM KUZHU
Tema 4.6. Copep:xanne yaeOHOTO MaTepuana 2
Pemienne 3a1a4 | Tpuronomerpudeckue QyHKIMU, TOKACCTBA U ypPaBHEHUS
TPUTOHOMETPUU
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Pasnen S. MHOrorpaHHMKHM ¥ TeJsla BpallleHUs 34

Tema 5.1. Coneprxanue yueOHOro MaTepuasa 8

MHororpaHHUKu IlonsiTuE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHHMKA, BBINYKJIbIE U
HEBBIIYKJIBIE MHOTOTPaHHMKH; pa3BEPTKAa MHOrOrpanHuKa. IIlpusma: n-yronbHas npusma;
IrpaHd M OCHOBaHMs MPHU3MBI; IpsMas W HAKJIOHHAs MpPHU3Mbl; OOKOBas M IOJIHAs
IIOBEPXHOCTh npu3Mbl. [lapamnenenunen, NpsAMOYrObHBIA TMapauICICIMIE] W €ro
coiicTBa. [Tupamuza: n-yromapHast nupaMua, TpaHu U OCHOBAHHE MUPaMU/Ibl; OOKOBas U
[IOJIHAsl ITOBEPXHOCTh IHUpaMMJbl; MpaBUIbHAs M YCEUEHHAs NHUpaMUAA. DJIEMEHTHI
NpU3MBI U TTUPaMUAbL. BblUncieHne 3JeMEeHTOB MHOTOTPAaHHHUKOB: pEOpa, AMaroHau,
YIJIBI

Tema 5.2. Coneprxanne yuyeOHOT0 MaTepurana 6

[TpaBuiIbHBIE [IpaBunbHBIE MHOTOIPAHHUKH: TMOHATHE NPABWIBHOTO MHOTOIPDAHHMKA; IPABHUIIbHAS

MHOTOTPaHHHKH. Ipu3Ma M IpaBUjIbHAs MUPAMHUJIA; IPABHIIBHASL TPEYTroJbHAs MUPAMHUAA U IPABUIbHBIN

[Tnomane MOBEPXHOCTH | TeTpasap; KyO. [IpencraBieHue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTadp, JOJAEKadAp U

MHOTOTPaHHUKOB ukocadap u ap. Ceyenus npusmbl U nupamuzbl. [lmomans G0KOBOM MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH MPSIMOW TNPHU3MBI, IJIONIAh OCHOBaHMi, Teopema O OOKOBOI
MOBEPXHOCTU MpsiMOK Tpu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTHU
NPaBUIBHOM NHpaMHIBL, TeopeMa O IUIOMAA OOKOBOH IOBEPXHOCTH YCEUEHHOMN
MTAPAMMIBI

Tema 5.3. Coneprxanne ydeOHOT0 MaTeprana 8

Tena BpameHnus

Hunuaapuyeckas: MOBEPXHOCTb, 00pa3yloUlye UUINHAPUYECKOW MOBEPXHOCTH, OCh
WIMHIPUYECKON TmoBepxHOCTU. LlunmHOp: ocHOBaHWs u OOKOBask MOBEPXHOCTb,
oOpa3ymomias ¥ 0Chb, IUIONIAAhL OOKOBOW M TONHOW TmoBepxHOCcTH. KoHudeckas
MMOBEPXHOCTh, O00pa3yroIlue KOHUYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU
noBepxHocTU. KOHyC: OCHOBaHME ¥ BepIlMHa, 00pa3yomias U oCh, IIIOIaAb OOKOBOH 1
MTOJTHOW TTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yIolire U BICOTa, OCHOBAHUS M OOKOBas
noBepxHocTh. Cdepa u map: HeHTp, paauyc, JTuaMeTp, IUIOIMIalb MOBEPXHOCTU ChEpHI.
B3aumHoe pacnosnoxxenue cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,

OK 01,
OK 02,
OK 05,
OK 06
OK 07
K 1.2

29




wiomazab cepsl. M300paskeHne Tea BpalleHUs: Ha IUIOCKOCTH. Pa3BépTka muimHIpa U
KOHYyCa

Tema 5.4. Coneprxanue yueOHOro MaTepuaa 6
O0BembI " mnowany | [Tousarue 06 o0BEME Tena B mpocTtpancTBe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema
MOBEPXHOCTEH Tel 00 00BEME MPSAMOYTOJIBLHOTO MapaljIesieNuIeia U CIeICTBUS U3 He€. 00BbeM MUpaMUIbl U
npusMbl. O0BEM nUIUHIApPa, KoHyca. O0BEM mapa u miomaas chepol. [lonooHbIEC TENa B
npoctpancTBe. COOTHOUICHHS] MEXTy TUIOIIAIMU MOBEpXHOCTEH, 00bEMaMH 1T0T00HBIX
ten. CedeHus mwinMHApa (MApasieIbHO M MEPIEHAMKYJISIPHO OCH), CEYeHHs KOHyca
(mapanenbHOE OCHOBAaHUIO M IPOXOASINEE YEpe3 BEpIIMHY), CEYEHHUs LIapa.
MHororpaHHuK, ONMUCaHHBIM OKOJO chepsl; cepa, BnucaHHAS B MHOTOTPAaHHUK WM B
TEJI0 BpallleHUs
Tema 5.5. IIpodeccnoHaibHO OPHEHTHPOBAHHOE CcoOAep:kaHHe (Codep:KaHMe NPUKJIIATHOTO 4
JBr>kKeHrE B MPOCTPAHCTBE. | MOMYJIs1)
Ceuenns u xoMmOMHauuK | CHMMETpPHUSI B MPOCTPAHCTBE: CUMMETPHS OTHOCHUTEIBHO TOYKH, MPSIMOM, MIOCKOCTH.
IPOCTPAaHCTBEHHBIX QUTYP | DIEMEHTBI ~ CHMMETPHH B  NHpaMUAax,  [apajulelienueaax,  MPaBUIbHBIX
B npodecCHOHANBHBIX | MHOTOrpaHHHKaX. CHMMETPHsI B IIPHPO/IE, ApXUTEKTYPE, TEXHHUKE, B OBITY, B MPOGECCHH.
3aga4ax Hcnons3oBanue ABUKEHUN B IPOCTPAHCTBE NIpU pelieHuu 3anad. Ilocrpoenue ceuennii
MHOTOTPAaHHUKOB M TeJd BpamieHus. Merox cienoB. KomOuHanums Ten BpalieHUs U
MHOTOTpaHHUKOB. lcrnonab3oBaHne KOMOMHAIMM MHOTOIPAaHHUKOB U TEJ BpAallEHUS B
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1adax
Tema 5.6. Coneprxanne yuyeOHOT0 MaTepurana 2
Pewienne 3aJ1a4. | Beruucnenue BeIMUUH (UIMHA, Yroi, 00beM, IUIOIMIAb MTOBEPXHOCTH) F€OMETPHUECKUX
MuororpanHMkd M Tena | puryp, HCHONB3ys H3ydYeHHble ¢opMyiabl Hu  MeToAsl. llocTpoeHue cedeHUi
BpalieHus MHOTOTPaHHUKOB METOJIOM CJIE/IOB, BBIMOJHEHHE (BBIHOCHBIX) IUIOCKHUX YEpPTEXEH M3
PHUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y
Pasznen 6. llponsBoanasi u nepBoodpasHast pyHKuumn 50
Tema 6.1. Coneprxanne yuyeOHOT0 MaTeprana 2

[IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl M MHHHUMYMbI (YHKIIHMH.

HauOonpiiee n HanMeHblee 3HaUYeHUE (PYHKIIMU Ha TPOMEXKYTKE
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MoHOTOHHOCTE Hu

AKCTPEMYMBI byHKIMH.

Touku 3xcTpeMyMa

Tema 6.2. Coneprxanne yuyeOHOT0 MaTeprana 6

[Tonsatne  HenpepbiBHOCTH | HempepsiBHBIC GyHKIIMH. MeTOl HHTEPBAJIOB ISl PEIICHHUS HEPABEHCTB

byHKIHH. Meton

MHTEPBAJIOB

Tema 6.3. Copep:xanne yaeOHOTO MaTepuana 10

[IpounsBoaHasl. ITpousBonnas ¢yHkuuu. ['eomerpuueckuii ¥ (U3HYECKH CMBICT HPOU3BOIHOM.

I'eomerpuuecknii u | IlpousBoaHbIe 31eMeHTapHBIX QyHKIMH. DOpMyITbl HAXOXKACHUS IPOU3BOIHON CyMMBI,

buznueckuit CMBICII | TIPOU3BECHUS U YaCTHOTO (PYHKITUH

MIPOU3BOAHOM

Tema 6.4. MonotonHocts | Comeprxanue yueOHOTO MaTepuana 6

GbyHKIIH. Touku | [IpuMeHeHUE TPON3BOIHON K HCCIIEIOBAHUIO (PYHKIIMH HAa MOHOTOHHOCTB M OKCTPEMYMBI

IKCTpEMyMa

Tema 6.5. Coneprxanue yueOHOro MaTepuasa 6

HauGonbmee n HauMenbliee | Haxoxaenne HauOOJBIIET0 W HAWMCHBIIETO 3HAueHHWs (YHKIMH Ha OTpPE3Ke.

3HaueHUs! QyHKITUU [IpumeneHne MpPOU3BOMHON Il HAXOXKJIEHUS HAWIYYIIEro peleHUs B MPHUKIATIHBIX
3a/1avax, /s ONpeeseHUs] CKOPOCTH IMpoLiecca, 3a1aHHOT0 GopMyIioil uiu rpadpukomM

Tema 6.6. Haxoxnaenue | [IpodeccuoHaIbHO OPHEHTHPOBAHHOE CcoAepxkaHue (coaep:kaHHe NPHUKJIIATHOTO 6

ONTUMAJILHOTO PE3yJIbTaTa C | MOAYJIsl)

MIOMOIIbIO IPOU3BOJHOMN [IpuknagHple 3a7ayd, B TOM YHUCIE COLUAIBHO-3KOHOMHUYECKOTO M (PU3UYECKOTO
XapakTepa, X pelIeHUe CPeICTBAMU MaTEMaTUUECKOT 0 aHaIn3a

Tema 6.7. Coneprxanue yueOHOro MaTepuasa 6

[TepBooOpasnas pyHKIUH [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

Tema 6.8. Coneprxanne ydeOHOT0 MaTepraa 6

[nomane KpUBOJIMHENHON
Tpaneuuu. dopmyiia

Herorona — JleitOHUIA

WuTterpan, ero reoMeTpuyeckuii U (Qu3MUECKUil cMbIcA. Bblumcrnenue uHTErpana 1o
¢dopmyne Herorona-Jleitbuuma

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
[IK 1.2
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Tema 6.9. Coneprxanue yueOHOro MaTepuasa 2
IIpumenenne npousBoaHol | Pemenue 3a1a4 Ha MpUMEHEHHUE TPOU3BOAHON U MHTETpajia 1Sl BBIMUCICHUS (PU3HUECKUX
U TIepBO00Opa3HON PYHKIIMK | BEIWYMH U TUIOIIAAEH
Paznen 7. Teopusi BeposiITHOCTEH M CTATUCTUKA 32
Tema 7.1. Coneprxanne yuyeOHOT0 MaTepraa 2
[IpencraBnenue 1aHHBIX [IpencraBnenue JaHHBIX ¢ MOMOILIbIO Tabiui U auarpamm. CpenHee apupMeTHYECKOE,
U onycarebHas CTaTUCTHKA | MeAMaHa, HauOoJblllee M HaWMEHbIEe 3HAUYEHUS, pa3Max, JHUCIEpCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpOB
Tema 7.2. Coneprxanue yueOHOro MaTepuaa 6
Cry4aitHbie COOBITHS. Cry4aifHble SKCIIEPUMEHTHI (OTBITHI) M CIIy4ailHbIE COOBITHS. DJIEMEHTapHBIE COOBITUS
Omnepanyu Hajg cOOBITUAMHM | (MCXOMbI). BepOosATHOCTH Clay4aHOTO COOBITHs. BIH30CTH YacTOTHI M BEPOSITHOCTH
coOpiTuii. Ciy4aiiHble ONBITHI C PABHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.
Omnepanuu Haja COOBITUSAMHU: TIepecedeHue, 00beInHEHHE, IPOTUBOMOIO0KHbBIE COOBITHSI.
Huarpammsl Oitniepa. @opmysia CIOXKEHUS BEPOSTHOCTEH. YCIIOBHAas BEPOSTHOCTB.
YMHOkEHUE BeposTHOCTEH. [lepeBo ciywyaliHOro skcrnepumenta. dopmyiia MOIHOU
BepoATHOCTH. HezaBucuMble COOBITHS OK 01, OK 02,
Tema 7.3. IIpodeccnona/ibHO OPHEHTHPOBAHHOE COAEpP/KAHHE (COdepKAHHE MPHUKJIATHOIO 8 OK 03,
BepositHOCTB MOYJIs1) OK 04
B npodeccroHanbHbIX | [TepBuynas 00pabOTKa CTATHCTHYECKUX IaHHBIX. I'paduueckoe WX MpEICTaBICHHUE. OK 06
3aJa4ax HaxoxneHne cpelmHUX XapaKTEpHUCTUK, HaOrogaeMbiXx MaHHBIX. OIEHKa BEPOSTHOCTU IIK 1.2
COOBITHS B TPO(ECCHOHATBHOM JIEATENIFHOCTH, pelieHre NMpodecCHOHANBHBIX 3a7a4y Ha
BEPOSITHOCTh COOBITUSI, NPUMEHEHHE CTAaTUCTUYECKHMX METOJOB Ui  pEIleHUs
npodeccroHaNBHBIX 331249
Tema 7.4. Coneprxanne yuyeOHOT0 MaTeprana 4
OnemMeHTsl KOMOMHATOpPUKK | KoMOMHATOpHOE MpaBuiio yMHOKeHHUs. [lepecTanoBkH U hakTopuan. YUcao coueTaHui.
Tpeyronpuauk [Tackans. @opmyna bunoma HeroToHa
Tema 7.5. Coneprxanue yueOHOro MaTepuaa 2
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Cepun mocienoBaTeIbHbIX

BunapHbIii cirydaiiHbIi ONBIT (MCHIBITAHKE), yCTIeX U HeyAada. He3aBucuMble HCTIBITAaHUS.

UCIIBITAaHUI Cepus He3aBUCUMBIX UCIBITaHUM 110 nepBoro ycnexa. Cepysi HE3aBUCUMBIX UCIIBITAHUI
bepuymm
Tema 7.6. Coneprxanne ydeOHOT0 MaTeprana 6
N Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacnpenesneHus.
Cny4aiiHple BEIWYHMHBI H .
[Ipumeps! pacnpesienieHnid, B TOM YHCIie, TeOMETPUUYECKOe U OMHOMHUAIIBHOE.
pacnpeneseHusl. .
UucnoBble XapaKTEpUCTUKH CIyYalHBIX BEJIIMYMH: MaTEMaTUYECKOE OXKHUJAHUE,
MaremaTrnueckoe OKHUIaHue
.. IUCHepcuss U CTaHJApTHOE OTKJIOHEHHWE. llpuMmepsl NpuUMEHEHHs MaTEMaTHYECKOIo
CIy4yallHO! BEJIUYHHBI i
OKUJaHMsl, B TOM YHCJIE B 33/1a4aX U3 IOBCEAHEBHOM KU3HU. MaTeMaTHUeCKOe 0)KUJaHUE
OuHapHOM cny4aiiHON BenmuuMHBL. MaTeMaTH4ecKoe OXHMIAHHE CYMMBI CIIydailHBIX
BEJIMYMH. MaTeMaTn4yeckoe 0yKUIaHue U AUCIIEPCUs TEOMETPHUUECKOTr0 1 OMHOMHAIBLHOTO
pacrnpeneneHuit
Tema 7.7. Coneprxanne yuyeOHOT0 MaTeprana 4
3akoH  OoibIIMX  4HCel. | 3aKOH OOJBIIMX YKCET M €ro PoJib B HAyKe, MPUPOJIE U 00mecTBe. BEIOOpOUHBIH METO
HenpepoiBable  ciny4aiinble | uccnenoanuil. [IpuMepbl HeNpepbIBHBIX CIy4YaHBIX Benu4uH. [IoHATHE O TUIOTHOCTH
BEJIMYMHBI (PACHpENEICHUs) | pacipenesieHus. 3aaud, MPUBOISIIME K HOpMalbHOMY pachpenencHuto. [lonstue o
HopmansHoe HOPMaJIbHOM paclpeaeIeHUN
pacnpenenesnme
IIpomeskyTounas arrectanus (Aud¢epeHUMPOBAHHDbIN 3a4eT) -
Bcero: 232
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3. YCJIOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30OBATEJILHOM
JUCIATLITAHBI

3.1 MarepuanbHO-TeXHHYECKOe o0ecreyeHue

Peanuzanuss mporpaMMbel y4eOHOH MUCHUIUIUHBI TPOM3BOJUTCA C TPUMEHEHUEM
IUCTAHIIMOHHBIX TEXHOJOTMH M TpeOyeT HaIuuyusl UIEKTPOHHOW 00pa30BaTENbHOM Cpenbl;
y4eOHOr0 KaOMHETA.

ObopynoBanue y4eOHOro KadOuHeTA:

® KJIaCCHAs JIOCKa,

® [10Ca/I0YHbIE MECTa M0 KOJIMYECTBY 00YUarOIINXCS;

e paboyee MeCTO MpernoaBaTes;

® yueOHO-TIPAKTHUECKOE o0opyoBaHue, HEo0X0auMoe TUISL IIPOBEICHUS
MPEyCMOTPEHHBIX MPOrPAMMOi MpakTUUecKuX 3aHsATuid. B coorBercTBHe ¢ 11.4.4 OI'OC CIIO
JIOIyCKaeTCs 3aMeHa 000PYI0BAHUS €r0 BUPTYAIbHBIMU aHAJIOTaAMH.

TexHnuyeckue cpeacTBa 00y4eHuUs:

e KOMIIBIOTEPHI C BBIXOZOM B ceTh Internet;

e caiiT «JInyHas cTyaus» ¢ BO3SMOXKHOCTBIO pabOTHI € JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcoM;

® DJICKTPOHHBIC OMOJINOTEYHBIC PECYPCHI.

YyedoHo-MeToau4YECKO€E o0ecneyeHne TUCIHIIINHEIL:

* METOJIMYECKUE YKa3aHUs TI0 OpraHU3aI[uH MPAKTUYECKUX 3aHITHIA;

* METO/IMYECKUE YKa3aHUs 110 CaMOCTOSITeNbHOI paboTe.

IIporpammHoe obecnieyeHue:

[IporpamMmMHOe obGecrieueHune, SBISIOUIEECS YacThIO AJIEKTPOHHONW HH(GOPMaIMOHHO-
o0pa3zoBaTeNbHON Cpebl U Oa3upyIoIIeecs Ha TeNEKOMMYHHKAIIMOHHBIX TEXHOJIOTHIX:

- KOMIIBIOTEpHBIE 00YYaIOIIUe IPOrPaMMBI;

- TPEHUHTOBBIE ¥ TECTHPYIOIIUE IPOTPAMMBI;

- MHTEJUIEKTyaJIbHbIE POOOTU3MPOBAHHBIE CHUCTEMBI OLIEHKH KauyecTBa BBIMOJIHEHHBIX
pabor;

- cripaBoYHO-TIpaBoBas cucreMa «KoHcynbTanT mmocy, «['apanty;

- onekTpoHHO-OmOmmoreunas  cuctema (OBC) OBC  «IJPR SMART»
http://iprbookshop.ru/;

- porpamma ympasieHus: oOpasoBarenbHbIM mporieccom B DMOC (MudpopmanmonHas
texnousorus. [Iporpamma ynpasienust oopazoBatenbHbM npoueccoM. KOMBAT).

3.2. UnopmannonHoe odecnevyeHne peajau3amum NporpamMmmbl

OcHOBHBIC HCTOYHHKH

1 Mepsznsak A.I'., Homuporckuii JI.A., IlonskoB B.M. Maremaruka. Anredpa u
Hauasa MaTemMatuieckoro ananusa. 10 kinacc. / mog pegakuueit [lononsckoro B.E. - AkiironepHoe
obmmectBo «M3narenbcTBo «lIpocBenienne»

2 Mepsmsax A.I'., Homuposckuii I.A., ITonskoB B.M. Maremaruka. I'eomerpus. 10
knacc. / mox penakuueit Ilomonbckoro B.E. - AkumonepHoe o6mectBo «M31aTenscTBO
«ITpocBemienuey
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3 Mepsnsak A.I'., Homuporckuii JI.A., IlonskoB B.M. Maremartuka. Anredpa u
Hauaya Maremaruyeckoro ananusa 11 kiacc. / moxa pepakuueii [lononsckoro B.E. - AkuronepHoe

obmmectBo «M3narenbcTBo «lIpocBenienne»
4 Mep3msixk A.I'., Homuposckuii [[.A., ITomsikoB B.M. Maremaruka. Anrebpa u

Hauaya Maremaruyeckoro ananusa 11 knacc. / mox pepakuueii [lononsckoro B.E. - AkinonepHoe

obmectBo «M3natenscTBO «IIpocBemnieHue)

DJIeKTPOHHbIE U3AHUS

1. Bcepoccuiickue nntepHer-onumnuansl. - URL: https://online-olympiad.ru.
2.Enunas xoiutekims UupoBeIX oOpazoBaTenbHBIX pecypcoB. - URL: http://school-

collection.edu.ru .

3. Hayunas snextponnas 6ubianoreka (HOb). - URL: http://www.elibrary.ru.
4. OtkpeIThid KOJUIEMK. Maremartuka. - URL: https://mathematics.ru.

5. IToBTopum matemaTtuky. - URL: http://www.mathteachers.narod.ru .
6. CripaBOYHHMK 10 MaTeMaTUKeE JJIsl IKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm .

7. ®enepanbubiii moptan «Poccuiickoe oopazoBanuey. - URL:http:// www.edu.ru.

4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJBbHON JUCHUIJIAHBI

KoHTpoJb 1 o1leHKa pe3ybTaToB OCBOEHUS 00111€00pa30BaTEIbHON AUCHUTLINHBI
PacKpBIBAIOTCS Yepe3 NMCUUTIIMHAPHBIEC Pe3yIbTaThl, HapaBIeHHbIE HA (OPMUPOBAHUE OOIINX
U ipo¢heCCHOHAIBHBIX KOMIIETEHIIUH 10 pa3zesiaM U TeMaM CoJiep>KaHus yueOHOro MaTepuara.

Oo0masi/npogeccuoHaibHas Pazgen/Tema Tun OLICHOYHBIX
KOMIIeTEeHIUSA MepOonpUsTHS

OK 01. Beibupars cnocobwsr | Tema 1.1, 1.2[1-o/c, 1.3, | LtyaupoBanwue

peuieHus 3agau | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue
npodeCCHOHATbHON Temur 2.1- 2.7, 2.8 T1-o/c, | BeimomHeHne mpakTUYECKUX

JEATEIIbHOCTH  MPUMEHHUTENBHO | 2.9. 3aJaHui
K pa3JIMYHbIM KOHTEKCTaM Temnr 3.1 - 3.5, 3.611-o/c, | BeimonHeHnne 3aJaHMii Ha
3.7. 9K3aMEHEe
Temsr 4.1 - 4.4, 4.511-o/c,
4.6.
Temer 5.1, 5.2, 5.3I1-0/c,
5,4, 5.5I1-o/c, 5.6.
Temer 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temer 7.1, 7.2, 7.311-o0/c,
7.4-7.7.
OK 02. UcnonszoBare | Tema 1.1, 1.2I1-o/c, 1.3, | UlrymupoBanue
COBpeMEHHBIE cpencTBa mowmcka, | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue

aHanM3a W MHTEpIpeTanuu
uHopManuy,

U MH(OPMALIMOHHBIE TEXHOJIOTHH

Temer 2.1- 2.7, 2.8 II-o/c,
2.9.

BrinonHeHne mpakTUYECKUX
3aJIaHUN
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hias: | BBINIOJIHEHUS 3amau | Temsr 3.1 - 3.5, 3.6I1-o/c, | Brimonnenune 3amaHumii Ha
npodecCHOHABLHOM 3.7. JK3aMEHe
JIeATEIIbHOCTH Temsr 4.1 - 4.4, 4.511-0/c,

4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,

5,4, 5.511-0/c, 5.6.

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

6.7-6.9.

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

7.4-17.7
OK 03. [Mnanuposate | Tema 1.1, 1.211-o/c, 1.3, | llrygupoBanue
U peanu3oBbiBaTh coOctBeHHoe | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue
npodeccCuoHaIbHOE Temer 2.1- 2.7, 2.8 Il-o/c, | BrimomHenne mpakTUYECKUX
U JIMYHOCTHOE pazButue, | 2.9. 3aJaHui
MPEaNPUHUMATETBCKYIO Temsr 3.1 - 3.5, 3.6I1-o/c, | Beimonnenue 3amaHuii Ha
NEITEILHOCTD 3.7. JK3aMeHe
B mpodeccuonansHoii chepe, | Temnr 4.1 - 4.4, 4.511-o/c,
HCIIOJIB30BaTh 3HaHusg | 4.6.
no mpaBoBoi u ¢uHaHcoBoi | Temsl 6.1 - 6.5, 6.6I1-0/c,
IPaMOTHOCTH 6.7-6.9.
B Pa3IMYHBIX sku3HeHHbIX | Temer 7.1, 7.2, 7.311-o/c,
CUTYaLUSX 7.4-7.7
OK 04. OddexktuBno | Tema 1.1, 1.2I0-o/c, 1.3, | LlrymupoBanue
B3auMojieiicTBoBaTh u padorars | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue

B KOJUICKTHUBC U KOMaH/EC

Temsr 4.1 - 4.4, 4.5I1-0/c,
4.6.
Temer 5.1, 5.2, 5.3I1-0/c,

BrinosnHeHue MpakTUYECKUX
3aJJaHUN
Brinmonnenne 3agaHuii Ha

5,4, 5.5I1-o/c, 5.6. JK3aMeHe
Temsr 6.1 - 6.5, 6.611-0/c,
6.7-6.9.
Temsr 7.1, 7.2, 7.311-o0/c,
7.4-7.7
OK 05. OcymectBnats yctHywo | Tema 1.1, 1.2[1-o/c, 1.3, | LltyaupoBanme
U IHCbMEHHYI0 kommyHukanuio | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue

Ha TOCYHapCTBEHHOM  S3BIKE
Poccutickoit denepanuu
c y4eTOM 0coOeHHOCTEeH
COLIMAJILHOTO

U KyJIbTYPHOT'O KOHTEKCTa

Temsr 2.1- 2.7, 2.8 II-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.

Temer 5.1, 5.2, 5.3I1-0/c,
5,4, 5.5I1-o/c, 5.6

BI:IHO.HHQHI/IG HpaKTI/I‘-IGCKI/IX
3aJaHui
Brimongenne 3aganuii Ha
JK3aMeHe

OK 06. IIposiBiATh Tpaxk1aHCKO-
HaTPHOTHYECKYTO
JIEMOHCTPUPOBATH

TTO3UILIHIO,
O0CO3HAHHOE

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-0/c, 1.5I1-0/c, 1.6.

[lItynupoBanue
TectupoBanue
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MMOBEICHHE Ha ocaoBe | Temsr 2.1- 2.7, 2.8 T1-o/c, | BeimonHeHHe MPaKTHYECKUX
TPaJULIMOHHBIX poccuiickux | 2.9. 3aJJaHUuN
JIyXOBHO-HPABCTBEHHBIX Temer 4.1 - 4.4, 4.511-0/c, | Beimonnenne 3agaHuii Ha
LIEHHOCTEMH, 4.6. JK3aMeHe
B TOoM wumcie c yderom | Temsr 5.1, 5.2, 5.3II-o/c,
rapMOHH3AIIUN 5,4, 5.5I1-o/c, 5.6.
MEKHAIIMOHAITBLHBIX Temsr 7.1, 7.2, 7.311-0/c,
Y MEKPEJTUTUO3HBIX OTHOIIEHUU, | 7.4 - 7.7
MPUMCHSITh CTaH/IapTHI
AHTUKOPPYIILIUOHHOTO
MOBEJCHUS
OK 07. CopeiictBoBate | Tema 1.1, 1.2I1-o/c, 1.3, | UlrymupoBanue
COXpaHEHUIO okpyxaromeit | 1.411-o/c, 1.5I1-o/c, 1.6. TectupoBanue
cpenbl,  pecypcocbepexenuto, | Tembr 2.1- 2.7, 2.8 [1-o/c, | BrimosHeHHE MPAKTHUECKUX
MIPUMEHSTh 3gagusa | 2.9. 3aJaHui
00 H3MEHEHUHU knuMmarta, | Temur 3.1 - 3.5, 3.6I1-o/c, | BreimonHeHue 3amaHuii Ha
IPUHLIMIIBI 6epexximBoro | 3.7. DK3aMEHe
IIPOU3BO/JICTBA, spdextuBHo | Temsr 5.1, 5.2, 5.3I1-o/c,
neiicTBoBaTh B upe3BeuaiiHbix | 5,4, 5.501-0/c, 5.6.
CUTYaIUIX Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9
I[IK 1.2. Ilpumensts Hopwmbl | Il-o/c [Ty nupoBanue
mpaBa Ui pEIICHHs 3a7ad B TectupoBanue

npodeCcCuOHATBHON
ACATCIIbHOCTU

BrinosHeHne mpakTUYECKUX
3aJaHum
Brinmonnenne 3agaHuii Ha
JK3aMEHEe
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