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1. TACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA
OVYIL.0O3 MATEMATHUKA

1.1. O61acTh NPUMEHEHUSI TPOTPAMMBI

[Iporpamma  oOmieoOpazoBatensHoro  yueOnoro  mpeamera  OVYIILO3
Maremartuka npeaHazHayeHa s nu3ydeHuss Marematuku B HOY T10 «Hanoroserit
KOJUIEIDK», pealn3ylomero o0pa30oBaTeNbHYI0 MPOrpaMMy CpEIHEro OOIIero
oOpa3oBaHUs B Ipeieiax OCBOCHUS OCHOBHOM MpodeccroHanbHOi 00pa3oBaTeabHOM
nporpammbl  CIIO Ha 0a3e OCHOBHOro 00IIero oOpa3oBaHUs MpPHU IMOJATOTOBKE
crnermanuctoB [IIICC3 no cnenmansHocTr 40.02.04 FOpucnpyaeHmusi.

1.2. Mecto Yy4eOHOro mpeaMera B CTPYKType o00pa3oBaTebHOM
MPOrpaMMbl

VYuebnnii npeamer OVYIL.03 Marematuka sBiseTcss y4eOHBIM IIPEAMETOM
00s13aTesIbHOM  npenMeTHor oOmactu «Martematuka u  uHbopmatuka»y OI'OC
cpenHero o0miero oopa3oBaHusl.

B crpykrype oOpazoBarenshoii mporpammbl [IIICC3 mpeamer BXomuT B
0011e00pa30BaTeIbHbINA IUKII, SBISIETCA 003aTeIbHBIM YU€OHBIM MPEAMETOM.

1.3. Heau n 3agaum y4eOHOro mpeamera — TpeOGOBaHHUA K pe3yJibTaTaM
ocBoeHMsi mpeamera’

[enu yueGHOTO MpeamMeTa:

- (hopmupoBaHUE EHTPAILHBIX MATEMATHUECKUX TMOHSATHHI (YUCIIO, BEITUYHHA,
reoMeTpudeckas ¢Gurypa, nepeMeHHas, BEpOSTHOCTb, (PYHKIIHs), 00ECIeUnBaIOIINX
NPEeMCTBEHHOCTh M TEPCHEKTUBHOCTh ~ MaTeMaTHYeCKOro  0Opa30BaHHUSA
00yJaroIMXCs;

- MOABEACHUE OOYYArOIIMXCS Ha JOCTYITHOM /I HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MAaTEMATHKHU U OKPYKAIOIIEr0 MUPa, TOHUMaHNEe MAaTEMAaTHKHU KaK YaCTH
o011e#l KyJTbTYphI YEJIOBEUECTBA,

- pa3BUTHE MHTEJUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH O0y4arouimxcs,
MO3HABATEJIIbHOM  aKTHUBHOCTH,  MCCIEAOBATEIbCKUX  yYMEHHMH, KPUTHUYHOCTU
MBIIUICHUS, UHTEpeca K U3YYCHUIO MATEMaTUKU;

- ¢opmupoBaHue (PYHKIIMOHAJIBHOW MaTeMaTH4YECKOW TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMaTHUYECKHUE aCIEKThl B PEANbHBIX JKU3HEHHBIX CUTYalUAX U MPH
U3YYEeHUU APYTUX AUCLUUIUIMH, TMPOSBICHUS 3aBHCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIupOBaTh WX Ha S3BIKE MAaTEMATHKH M CO3[aBaTh MAaTEeMATHYECKUE MOJICIH,
NPUMEHATh OCBOCHHBIM MAaTeMaTHYEeCKHH ammapar JUisi PelmeHHs MPaKTHKO-
OpPHUEHTHUPOBAHHBIX 3ajad, 3a1a4 npoheCcCHOHATTLHOM NESITEIIbHOCTH,
WUHTEPIIPETUPOBATH U OIICHUBATH IMOJTYYCHHBIE PE3YJIbTATHI.

AKTyaJlbHOCTh Y4€OHOTO MpeMeTa:
npoduIbHas COCTABISIONIAS MOXET OBITh HCIIOJNB30BaHA B JOTIOJHUTEIHLHOM
npoecCuoHaTbHOM 00pa30BaHUU U JIsl YyCTAHOBJICHHS MEKITPEIMETHBIX CBSI3EH, T.K.
npo¢uiIbHas HAMPaBICHHOCTh 00ECIeUYNBAETCS TEMATUKOM 3aHITHIA.
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OcBoenune coaepxkanus ydeOHoro mpeamera OVYIL.03  Maremaruka
o0OecreunBaeT JOCTHKEHUE  OOydarouuxcst  CleAyloUuX  pe3yJbTaTOB H
YHUBEPCAJIbHBIX Y4eOHbIX 1€HCTBHIA:

- mnuHOCTHBIX (JIP):

- TOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTH MacTEPCTBA, TPYA0II00UE;

- TOTOBHOCTb K AaKTHUBHOW JEATEIBHOCTA TEXHOJOTHUYECKOM H COLUAIBHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATDH, IUIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

- HHTEPEC K Pa3IUYHbIM cepaM mpodhecCHoHaTbHON NeTENbHOCTH/

- TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO M CAMOOOPA30BAHUIO HA IPOTKEHUN
BCEH KU3HU
- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKHW M OOLIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha JUAJOre KyibTyp,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

- c(pOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHHUS;

- CHOCOOHOCTh OIIEHMBATH CHUTYAllMI0O U NPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HaHME JUYHOTO BKJIa/a B IOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMUTENSAM U (WJIM) JPYTUM 4YJ€HaM CEMbH,
CO3JJaHHUIO CEMBH HAa OCHOBE OCO3HAHHOT'O IIPUHATHS LIECHHOCTEN CEMEWHON KU3HU B
COOTBETCTBHUHM C TpAAULUsIMU Hapo1oB Poccuu;

LIEHHOCTH HAY4YHOrO II03HAHUS: OCO3HAHWE LIEHHOCTU HAy4YHOU JEATEIbHOCTH,
TOTOBHOCTh OCYLIECTBIIATh MPOEKTHYKD M HCCIENOBATENbCKYIO JEATEIbHOCTD

WHJVBUAYAILHO U B IPYIIE
- DACTETHUYECKOE OTHOILIEHWE K MHpPY, BKIIOUAsl ACTETHKY ObITa, HAYy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX OTHOILLICHUN;

- CIIOCOOHOCTh BOCHPUHUMATh pPA3JIMYHBIE BUABl HCKYCCTBA, TPaJUIUU U
TBOPYECTBO CBOErO M JAPYIMX HApOJOB, OLIyIIaTh SMOLMOHAIBHOE BO3JICUCTBUE
UCKYCCTBA;

- yOEXKICHHOCTD B 3HAYUMOCTHU TUTSt JUYHOCTHU
¥ 00IIecTBa OTEUECTBEHHOTO M MHUPOBOTO HCKYCCTBA, 3THHUYECKUX KYJIbTYPHBIX
TpaauLAA U HAPOJHOTO TBOPYECTBA
- TPaXIAHCKOIO BOCIHUTAHMS: NPUHATUE TPAJAULMOHHBIX HAIUMOHAIBHBIX,
00IIeUEeI0BEYECKUX TYMAHUCTUYECKUXH IEMOKPATUYECKUX LIEHHOCTEH;
-IaTPUOTUYECKOTO BOCITUTAHUS:

LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U
OPUPOJHOMY HACHEAUI0, TAMITHUKAM, TPAAULIUAM HApoa0B Poccrun, JOCTMXKEHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- AKTUBHOE HEMPUATUE NEUCTBUIN, TPUHOCALLUX BPEJ OKPYKAIOLIEH CpElE;

- yYMEHHE MPOTHO3UPOBATH HEOJArONPUATHBIE JKOJOTHYECKUE TOCIEICTBUA
OpPEANPUHUMAEMBIX JEUCTBUM, IPEAOTBPAILATH UX;

- pacIIMpPEHHE OMbITA AEATEIBHOCTH SKOJIOTMYECKON HANPABICHHOCTH;

- nieneBbix opueHTUpoB (11O):



O 1 I'paxxnanckoe BoCIUTAHUE

IO 1.1 OCO3HAaHHO  BBIPAKAIOIIUM  CBOKO  POCCHUHCKYIO  TPOXIAHCKYIO
NPUHAIIIEAKHOCTh (MACHTUYHOCTh) B TMOJMKYJbTYPHOM, MHOTOHAIMOHAJIBHOM H
MHOTOKOH()ECCHOHaTbHOM POCCUHCKOM 00I1I€CTBE, B MUPOBOM COOOIIIECTBE.

IO 1.2 Co3Harouuii CBO€ eIMHCTBO ¢ HapoaoM Poccuu Kak MCTOYHUKOM BJIACTH
U CYOBEKTOM THICSUEIIETHEH POCCUMCKONW TrocymapcTBEHHOCTH, ¢ Poccuiickum
roCyAapCTBOM, OTBETCTBEHHOCTD 32 €TI0 Pa3BUTHE B HACTOSAIIEM U OYAyIlIEM Ha OCHOBE
UCTOPUYECKOIO0 MPOCBELIEHUS, POCCHUICKOIO HAIMOHAJIBHOIO HCTOPHYECKOrO
CO3HAaHUS.

[HO 1.3 [IposBistromui rpak1aHCKO-NATPUOTUYECKYIO MTO3ULUI0, TOTOBHOCTD K
3amuTe POAUHBI, CMOCOOHBI AapryMEHTUPOBAHHO OTCTaUBaTh CYBEPEHUTET U
NOCTOMHCTBO Hapoxa Poccum u Poccniickoro rocynapcTBa, COXpaHAaTh U 3allUIIATH
VCTOPUYECKYIO MPABJY.

O 1.4 OpHEeHTUPOBAHHBIN HA AKTUBHOE TI'PAXKJAAHCKOE y4aCcTHE B COILMAJIbHO-
MOJMTUYECKUX TPOLIECCaX HA OCHOBE YBAKEHMS 3aKOHA W MPABOMNOPANKA, MPaB U
CBO0OO/] COrpak/iaH.

IO 1.5 OCO3HaHHO ®W  JICSITENBHO  BBIPAKAIOIIUNA  HENPUATHE  JIFOOOM
JUCKPUMHUHALIMM [0 COLMAIbHBIM, HAIlMOHAIBHBIM, PAaCOBBIM, PEIUTHO3HBIM
MIpU3HaKaM, IIPOSIBJICHUI DKCTPEMU3MA, TEppOpU3Ma, KOppYMHIIUH,
AHTUTOCYJTAPCTBEHHOM JESATEIbHOCTH.

O 1.6 OOnagaromuii  OMBITOM  TPAXJAHCKOW  COLUMAIbHO  3HAYMMOM
NEATETLHOCTH (B CTYJCHUYECKOM CaMOYIPABIICHUH, TOOPOBOJHUECKOM JBHIKEHUH,
NpEANPUHUMATEIILCKON JEATEIbHOCTH, 3KOJIOTMYECKUX, BOCHHO-MATPUOTUYECKUX U
Jp. 00bEIMHEHUSX, aKIHUSIX, TPOrpaMMax

O 2 ITaTpuoTHYeckoe BOCIMTAHUE

IO 2.1 Oco3Harmuii CBOI0 HAaUMOHAIBHYI, 3THUYECKYI) NPHHAJIEKHOCTD,
JEMOHCTPUPYIOUIUI MPUBEPHKEHHOCTH K POJIHOM KYJBTYpE, JIF0OOBb K CBOEMY HApO1y.
1O 2.2 Co3Haomuii  OpUYacCTHOCTh K MHOTOHAIMOHAJIBHOMY  Hapoay
Poccuiickoii @enepanun, OTedecTBy, OOIIEPOCCUNUCKYIO UACHTUYHOCTb.

O 2.3 [IposiBIArOIIMI AEATENBHOE [IEHHOCTHOE OTHOLIEHNE K UCTOPUYECKOMY U
KyJbTYPHOMY HACIEIUIO CBOEr0 M JApyrux HapoaoB Poccum, uX Tpaauuusm,
MIpa3IHUKaM.

O 2.4 [IposiBiArOIIMI yBaXXE€HHE K COOTEYECTBEHHUKAM, MPOKUBAIOLIMM 3a
pyOexxoMm, TOAASPKUBAIOIINNA WX TMpaBa, 3alIUTy WX HHTEPECOB B COXPaHCHUHU
00IIePOCCUIICKON UIEHTUYHOCTH.

O 3 lyxoBHO-HpPaBCTBEHHOE BOCIIMTAHUE

O 3.1 [IposBistromui IIPUBEPIKEHHOCTD TPagULIIOHHBIM JyXOBHO-
HPAaBCTBEHHBIM  ILIEHHOCTAM,  KyJnbType  HapoaoB  Poccum ¢ yuérom
MHUPOBO33PEHYECKOT0, HAIMOHALHOTO, KOH()ECCHOHAIBHOTO CAMOOTIPEACIICHUSI.

O 3.2 [IposiBiArOIIMI yBa)KEHUE K JKU3HU U JOCTOMHCTBY Ka)KJIOI'O YEJIOBEKA,
cB00OJIE MHMPOBO33PEHYECKOr0 BBHIOOpPA M CAMOOMPEACNICHUS, K MPEICTaBUTENSIM
Pa3IMYHBIX ATHUYECKUX TPYNN, TPAAULMOHHBIX pEIUruil HaponoB Poccum, ux
HAllMOHAJIBHOMY JOCTOMHCTBY M PEJMTMO3HBIM YYBCTBAM C Y4€TOM COOJIIOICHUS
KOHCTUTYIIMOHHBIX MPaB U CBOOOJ BCEX I'PaK/aH.



1O 3.3 [ToHuMaromuii ¥ JEATENbHO BBIPAXKAOIIWA TOHHUMAaHUE LEHHOCTH
MEXHAIMOHAIBHOTO, MEXPEJIUTHO3HOTO COrjacusi, CHOCOOHBIM BECTH JUAJOr C
JIOJbMU PA3HBIX HAIMOHAJIBHOCTEH M BEPOMCIOBEAAHMM, HAXOAUTh OOLIUE LIENU U
COTPYAHHUYATD ISl UX JOCTHKEHHUS.

1O 3.4 OpHEeHTUPOBAHHBI Ha CO3/JaHME YCTOWYMBOM CEMbH Ha OCHOBE
POCCUMCKUX TPATIUIIMOHHBIX CEMEHHBIX IEHHOCTEH, POXK/IEHNE U BOCIIUTAHUE JIeTel U
MPUHATHE POAUTEIHCKON OTBETCTBEHHOCTH.

1O 3.5 Oo6nanaromuii  cOPMUPOBAHHBIMH TIPEICTABICHUSIMH O IICHHOCTH H
3HAYCHUU B OTEYECTBEHHOW W MHUPOBOU KYJIbTYypE€ S3BIKOB W JINTEPATyphl HApOIOB
Poccun.

IO 4 OcreTn4yecKkoe BOCIUTAHNIE

[HO 4.1 Bripaxkaronuii NOHMMAaHWE LEHHOCTH OTEYECTBEHHOIO W MHUPOBOTO
HCKYCCTBAa, POCCHICKOTO U MUPOBOI'O XYI0)KECTBEHHOI'O HACJIE .
110 4.2 [TposiBisitoIIMiT  BOCIPUUMYMBOCTE K pa3HbIM BHJAM HMCKYCCTBA,

MOHMMAHUE APMOLMOHAIBHOTO BO3JEHCTBHUS MCKYCCTBA, €r0 BIUSHHS Ha OYIIEBHOE
COCTOSIHUE U MOBENCHUE JIOJEH, YMEIOIINN KPUTUUECKHU OLIEHUBATH 3TO BIIUSIHUE.

1O 4.3 [IposiBisiroMiA MIOHUMAHUE XYHOKECTBEHHOW KYJIBTYPbl KaK CPEICTBA
KOMMYHHUKAIIMM W  CAaMOBBIDQXEHHSI B COBPEMEHHOM OOIIECTBE, 3HAYCHHE
HPABCTBEHHBIX HOPM, IECHHOCTEM, TPAJIULINI B UCKYCCTBE.

1O 4.4 OpHEeHTUPOBAHHBIE Ha OCO3HAHHOE TBOPUYECKOE CaMOBBIPAKEHUE,
pealin3alyi0  TBOPYECKHUX  CIIOCOOHOCTEW, Ha AICTETHUYECKOe O0YCTpPONCTBO
cOOCTBEHHOTO OBbITa, TPO(HECCUOHATTLHON CPEIbI.

O 6 IIpodeccnoHaNbHO-TPYA0BOE BOCIIMTAHUE

IO 6.1 [Tonumarommii mpodeccuoHaIbHBIE WACATBI M IIEHHOCTH, YBaXKAIOITUI
TPYZ, pe3yJbTaThl TPYyJa, TPYAOBBIE JOCTHKEHUS POCCUICKOTO HapoOa, TPYIOBbIE U
npodecCHOHaNbHBIE JOCTUKEHHUSI CBOMX 3€MIIIKOB, WX BKJIaJ B PAa3BUTHE CBOETO
MOCEJIEHUs, Kpasi, CTPAHBI.

1O 6.2 VYyacTByrIuil B COIMAIbHO 3HAYUMON TPYAOBOM U MpodeccroHaIbHON
NEeATEIbHOCTH Pa3HOro BHUAA B CEMbE, 00pa30BaTENbHOW OpraHu3aluu, Ha Oazax
MIPOU3BOJICTBEHHOM NIPAKTHKHU, B CBOEH MECTHOCTH.

1O 6.3 Bripaxaronuii 0CO3HaHHYIO TOTOBHOCTb K HENIPEPHIBHOMY 00pPa30BaHHUIO
¥ caM000pa30oBaHKIO B BBIOpaHHOU cepe mpodeccnoHaabHON AeATeTLHOCTH.
1O 6.4 [Tonumatomuii crierpuky npodecCuoHaIbHO-TPYAOBOM NEATEIHLHOCTH,

pEeryJIMPOBaHUS TPYIOBBIX OTHOIICHWUH, TOTOBBIM YYHTBCI W TPYAHTHCS B
COBPEMEHHOM BBICOKOTEXHOJIOTUYHOM MUPE Ha OJ1aro rocyaapcTna u oOLIecTBa.

O 6.5 OpUEeHTUPOBAaHHBIII Ha OCO3HAaHHOE OCBOCHHME BBIOpaHHOW cdepbl
npo(heCCHOHATLHOW  JIEATEIBHOCTH C  YYETOM JIMYHBIX JKH3HCHHBIX IUIAHOB,
MOTPEeOHOCTEH CBOEH CeMbH, TOCYIapCTBA M OOIIECTRA.

1O 6.6 Oo6manaromuii  chOpMUPOBAHHBIMHU TIPEACTABICHUSIMU O 3HAYEHUU U
IIEHHOCTH BBIOpaHHOW Tpodeccru, MpOsSBISIONINA YBaXXEHUE K CBOCH mpodeccuu u
CBOEMY MPOQPECCHOHATEHOMY COOOIIECTRY, MOAACPKUBAIOIINNA TO3UTUBHBIN 00pa3 u
MPECTHXK CBOEH npodeccuu B 00IIECTBE.

IO 7 Dkoornyeckoe BOCIMTAHUE



O 7.1 JleMOHCTpHpYIOIINUKA B MOBEACHUU CHOPMUPOBAHHOCTH IKOJIOTUUECKON
KYJIbTYpbl HA OCHOBE IIOHUMAHUS BIMSHUS COLIMATIBHO-OKOHOMUYECKHUX MTPOLIECCOB HA
OpUpOSly, B TOM 4YHCJI€ Ha TJ00aIbHOM YPOBHE, OTBETCTBEHHOCTh 3a JCHCTBUS B
MIPUPOJTHOM CpeJiE.

11O 7.2 Brrpaxkaronui JesTebHOEC HENPUATHE ICUCTBUH, MPUHOCAIIUX BpEI
MpUPOAE, COACUCTBYIOIINN COXPAHEHUIO U 3aIUTE OKPYKAIOIIEH CPEIbl.
1O 7.3 [Tpumensrommn 3HAHUA u3 00111e00pa3oBaTEIbHBIX u

npo(heCCHOHANBHBIX AUCHUIUIMH ISl pa3yMHOTO, OEpexJMBOr0 MPOU3BOJCTBA H
IPUPOJIONIOIB30BaHUs, pecypcocOepekeHust B ObITy, B MpOodECCHOHATIBLHONU Cpee,
0OIIECTBEHHOM MPOCTPAHCTBE.

IO 7.4 Nmerommii ¥ pa3BUBAIOUIMU  OMNBIT SKOJOTWYECKH HAMNPABICHHOM,
IPUPOJIOOXPAHHOM, pecypcocOeperaronieil IesTeNbHOCTH, B TOM YHUCJIE B paMKax
BBIOPAHHOM CIIEIUATFHOCTH, CIIOCOOCTBYIONIHMIA €T0 MPUOOPETEHUIO T JTFObMHU.

O 8 LleHHOCTH HAYYHOI'0 MO3HAHUS

1O 8.1 JlesiTenbHO BBIpaXKarOIIMI MO3HABAaTEJIbHbIE MHTEPEChl B  Pa3HBIX
MPEAMETHBIX 00JIACTSIX C Y4ETOM CBOMX HMHTEPECOB, CIIOCOOHOCTEH, OCTHXKEHHI,
BBIOPAHHOTO HAIPaBJIEHUS MPOPECCHOHATIBHOTO 00pa30BaHUs U MOJTOTOBKH.

1O 8.2 OO6nanaromuii MpeCcTaBICHUEM O COBPEMEHHON HAyYHOU KapTHHE MUpa,
JNOCTH)KEHUSIX HAYKW U TEXHUKH, apTyMEHTHPOBAHHO BbIpAXAIOUIU MOHUMAaHHE
3HAYEHUSI HAYKH U TEXHOJOTUM ISl pa3BUTHUSI POCCUMUCKOT0 00111ecTBa U 00eCieUeHUs]
ero 0e30MacHOCTH.

O 8.3 JIeMOHCTpUPYIOLIMKA HABBIKM KPUTUUYECKOTO MBIILICHUS, OMpPEACICHUS
JIOCTOBEPHOCTH HAy4YHOM MH(OpMaIuu, B TOM 4YHCIe B cdepe nmpodeccnoHalibHOM
JESITENBHOCTH.

IO 8.4 VYmMeronmii  BEIOMpaTh CMOCOOBI pemieHusl 3a1ad MpodecCHOHATBHOM
NEATEIbHOCTH PUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.
O 8.5 Hcnonp3yrommii  COBPEMEHHBIE  CPEACTBA TOMCKA, AaHaIU3a U

uHTeprpeTanuu WHpopmaruu, WHGOPMAIMOHHBIE TEXHOJOTUM JUIS BBIMOJHEHUS
3a7a4 MpodeccuoHaabHON AeATEILHOCTH.

11O 8.6 PazBuBaromuii 1 MpuUMEHSIONIMNA HABBIKA HAOJIONCHUS, HAKOIUICHUS U
cuctemMaTusaluu  (PaKToOB, OCMBICICHHS OIBITA B  €CTECTBEHHOHAYYHOM U
I'YMaHUTApHON 00JacTAX TO3HAHMS, MCCIENOBATEIbCKOM U MpodeccroHaaIbHON
JIeATEeIILHOCTH

- metanpeameTHoix (MP):
OBnazicHUE YHUBEPCATLHBIMU yUeOHBIMH TI03HABATEILHBIMU JICHCTBUSMU:
a) 6a30BbIe JJOTUYECKUE JCHCTBUS:
-CaMOCTOSATEILHO (POPMYJIMPOBATh M aKTYaJTU3UPOBATH MPOOJIEMY, pacCCMaTPUBATh
€€ BCECTOPOHHE;
- yCTaHaBIMBATh CYIIECTBEHHBIH MPU3HAK WJIA OCHOBAHHS I CpPAaBHEHWSI,
Kiaccuukanuu
1 0000IICHHS;
- OTpeneNnsaTh IeNu JeATeTbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH UX
JIOCTHIKEHUS,



-BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPUBAEMBIX SBJIICHUSIX
- BHOCHUTHh KOPPEKTUBBHI B NIEATEIHHOCTH, OIICHUBATh COOTBETCTBHE PE3yJIhTAaTOB
IeJISIM, OIICHUBATh PUCKU TIOCIIEICTBUN ACSITELHOCTH;
-pa3BUBaTh KPEaTHBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOIEM
0) 6a30BbIE HCCIIEAOBATEILCKUE ACHCTBHS:
- BJIQJIETh HaBBIKAMH Y4EOHO-MCCIICOBATEIHCKON M TPOSKTHOW NEATEThHOCTH,
HaBBIKAMH Pa3pelIeHus IPoOJieM; CaMOCTOSATEIbHOMY MOUCKY METOOB PEIICHUS
MPAKTUYECKUX 3aJ1a4, MPUMEHECHHIO PA3JIMYHBIX METOOB TIO3HAHUS;
- BBISIBIISITh MPUYHUHHO-CIICJICTBEHHBIE CBSI3U U aKTyJIM3UPOBATh 33/1a4y, BBIIBUTAThH
TUTOTE3y €€ PpEIICHHs, HaXOJWUTh apryMEHThl I JO0Ka3aTelIhCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIIICHHUS,
- aHAM3UPOBATH TIOJYUYCHHBIE B XOJ€ PEIICHUS 33/a9d PE3yIbTaThl, KPUTUUECKH
OIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHEHNUE B HOBBIX YCIIOBUSIX;
pa3pabaTeiBaTh IJIaH pPEHICHHUS NPOOJEMbI C yYeTOM aHaiu3a HMEHOIIUXCS
MaTepraIbHBIX
Y HEMaTEePHATBHBIX PECYPCOB;
- yMETh MEpPEHOCHUTh 3HAHUS B IO3HABATEIBHYID W TNPAKTHUECKYIO OO0JacTH
KHU3HEACITCILHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeH;
- BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TIOIXO/IbI U PEIICHHUS;
- CTaBUTh MPOOJIEMBI W 3aJa4M, JOMYCKAIOINE CIOCOOHOCTh MX HCIIOIh30BAHUS
B MO3HABATEIIbHON U COLUAIILHOM MPAKTHUKE.
OBnanenue YHHUBEPCaTbHBIMU PETYIATUBHBIMU NEHCTBUSMU: a)
caMOOpraHu3alus: AeliaTh OCO3HAHHBIA BHIOODP, apryMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 3a PEIICHUE
B) pabota ¢ nHbopMaInmei:
- BIIaJIeTh HABBIKAMH TMOJY4YeHUS WH(OpPMAIMU W3 WMCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITENILHO ~ OCYIIECTBIIATH ~ TOWCK,  aHaIM3, CUCTEMATH3aIi0 |
MHTEPIPETALNIO HHDOPMAIINN PA3TMYHBIX BUAOB U (HOPM MPEICTaBICHHUS;
- CO3/1aBaTh TEKCTHI B PA3IMYHBIX hopMaTax ¢ yueToM HazHAYCHUS WH(DOpMAIH U
[ICJIEBOM  ayJUTOPHH, BBIOWpass ONTHUMAIBHYIO (OpMYy TMPEACTABICHUS W
BU3yaIH3aIliH;
- OIIEHWBATh JOCTOBEPHOCTh, JIETUTUMHOCTh HWH(OpPMAIUH, €€ COOTBETCTBHE
IPaBOBBIM
1 MOPAJTLHO-3THYECKUM HOpMaM;
- HCTIOJIK30BATh CPEACTBA HH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
peIIeHUH KOTHUTUBHBIX, KOMMYHHKATHBHBIX
¥ OPTraHW3AIMOHHBIX 3a7a4 C COOMIOJCHUEM TPEOOBAHMI 3PTOHOMHUKH, TEXHUKH
0€30macHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TIPABOBBIX U ATUIECKUX HOPM, HOPM
nH()OPMAITMOHHOM 0€30TTaCHOCTH;
- BJIaJIETh HABBIKAMH PACMO3HABAHMS W 3aIUTHl WHGOpPMAIK, WHPOPMAITMOHHOM
0€30macHOCTH TUYHOCTH
a) caMOOpraHu3aIus:



- CaMOCTOSITEJILHO OCYIIECTBJISATh ITO3HABATEIbHYIO JI€SITEIbHOCTh, BBISBISATH
npo0eMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIBHOCTH M JKU3HEHHBIX CUTYalHsX; CaMOCTOATENIBHO COCTAaBJATh IUIaH
pemieHuss TOpoOieMbl € y4eTOM  HUMEIOIIUXCA  PECYpCoB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEANOYTECHNN; 1aBaTh OLIEHKY HOBBIM CUTYAlUsIM;
Croco0CTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO IIIMPOKOM IPYAUIIUU B PA3HBIX
00JIacTsAX 3HAHUM, TOCTOSIHHO MOBBINIATH CBOM 00pPa30BATENbHBIN U KYJIbTYPHBIN
YPOBEHB;

0) CaMOKOHTPOJIb:

WCIIONIh30BaTh TPHEMBI PEQIICKCUU JI OICHKHA CHUTYaIlllH, BBIOOpa BEPHOTO
pelieHus;

- YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MMPUHUMATh PEIICHHUS 110 UX CHIXKEHUIO;
B) OMOIIMOHAJBHBIA  WHTEJUICKT, MPEATOJararonmi  chopMUpPOBaAaHHOCTH:
BHYTPEHHEW MOTHBAlMU, BKIIOYAIOIIEH CTPEMJICHHE K JOCTUKEHUIO LENH H
yCHeXy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHUE NE€MCTBOBATH, MCXOHS U3 CBOUX
BO3MOKHOCTEM;

- OMIIATUH, BKJIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTHIBATh €ro MHpPHU OCYIIECTBICHUHM KOMMYHHUKAIIMH, CIOCOOHOCTh K
COYYBCTBHUIO U CONEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C
JIPYTUMU JIIOABMU, 3200 TUTHCS, MPOSIBISATH UHTEPEC U pa3peniaTh KOHMIUKTHI;

0) coBMecTHas 1eATeIbHOCTb:

- NIOHMMATh M WCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHAUBUILYAIbHOU
paboTHI;

- IPUHUMATh LI€JIM COBMECTHOM JIESITENBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBHUS IO €€ JIOCTHXKEHUIO: COCTABIIATH IUIAH JIEMCTBUM, PACIPEACISATh PO C
Y4€TOM MHEHHI YYaCTHHUKOB 00CYX AaTh pe3yIbTaThl COBMECTHON PabOTHI,

- KOOPAMHUPOBATH M BBIMOIHATH PabOTy B YCIOBHUSX PEATLHOTO, BUPTYaILHOTO
1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBHS;

- OCYLIECTBIIATH MMO3UTUBHOE CTPATETMYECKOE MOBEIACHUE B PA3JIMYHBIX CUTyalUsX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUITMATHBHBIM

a) oOLIeHHE: - OCYLIECTBIATh KOMMYHHKAIIMU BO BCEX cepax KU3HU;

- pacmo3HaBaTh HeBepOaJdbHBIE CpPEICTBA OOIICHWS, TOHWUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKA KOH(DIUKTHBIX CUTyallMiid H
CMSATYATh KOH(JIUKTHI,

- Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOK TOUKY 3pEHHS C HCTIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB

- pEryJIITUBHBIEC YHUBEPCAIbHbIE YUEOHbIE 1EHCTBUS
T) IPUHITHE Ce0sl U IPYTUX JIIOICH:
- NPUHUMATh MOTHBBI U ApPryMEHThl IPYIMX JIIOJEHd NPH aHaJu3€ PE3yJIbTaTOB
JESITEIbHOCTH;

- MPU3HaBaTh CBOE MPABO U MPABO JAPYTHUX JIIOAEH HA OIIHOKY;
10



- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3UIIMU IPYTOro YeI0BEKa;

B) OMOLIMOHAJILHBIN UHTEIJIEKT, IPeAoaralomuii copMupoBaHHOCTD:
--CaMOCO3HaHHMsI, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHHUE, BUJIETh HAMPABJICHUS PA3BUTHS COOCTBEHHON 3MOIMOHAIBHOU chephl,
OBITh YBEpEHHBIM B C€0€;

- CaMOpETYJIMPOBAHUS, BKIIOYAIOIMIETO CAaMOKOHTPOJb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHUE, CIIOCOOHOCTh AaJanTHPOBATHCA K
AMOIMOHAIHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpeMJIEHWE K JOCTHKEHUIO I U
ycrnexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JEMCTBOBAaTh, MCXOJS W3 CBOHUX
BO3MOKHOCTEM;

- OMIIATUH, BKJIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTHIBaTh €ro MNpPHU OCYIIECTBICHUHM KOMMYHHUKAIIMH, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

- COIMAJbHBIX HABBIKOB, BKIIFOYAIOMIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHMSI
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TPOSIBIISITH HHTEPEC U pa3peiiaTb KOHQIUKTHI
OBnazieHue YHUBEPCATbHBIMU PETYJISITUBHBIMU I€UCTBUSIMU:

0) CaMOKOHTPOJIb:

- JlaBaTh OIIEHKY HOBBIM CHTYaIlMsM, BHOCUTh KOPPEKTHBHI B JEATEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM

- IO3HABATEIbHBIC YHUBEPCATIbHBIC YICOHbBIC NTEHUCTBUS

OBnazieHue YHUBEPCATbHBIMU yU€OHBIMU MO3HABATEIbHBIMU I€UCTBUSIMU:
0a30BbIC UCCIICIOBATEIHCKUEC JCHCTBUS:

- pa3pabaTpiBaTh TUIaH PEIIEHUS MPOOJIEMBI C YYETOM aHaIW3a HMMEIOITIXCS
MaTepuaIbHBIX

1 HEMaTePHATBHBIX PECYPCOB;

- OCYIIECTBJISTH II€JICHANIPABICHHBIM TIOMCK IEepeHOCcCa CPEACTB U CIIOCOO0B
JNEUCTBUS

B IPO(PECCUOHATIBHYIO CPEAY;

- YMETh NEPEHOCHTh 3HAHUS B IIO3HABATENIbHYI0O W MPAKTUYECKYI0 00JiacTu
KU3ZHENIEIATEeIbHOCTH;

- KOMMYHHUKATHUBHBIC YHUBCPCAJIbHEBIC y‘{e6HBIC HeﬁCTBHH
OBJI&I[@HI/IG YHUBCPCAIbHBIMU KOMMYHUKATUBHBIMHA ﬂCﬁCTBHHMH:
COBMECCTHAA ACATCIBbHOCTD:
- npeajgaratb HOBBIC IIPOCKTbI, OHLOCHUBATL MHACU C TIO3MIOWH HOBH3HBI,
OPUT'MHAJIbHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

- npeameTHBIX (I1P)
[1P 1. Bnanenue MeToaMu JOKa3aTENbCTB, aJITOPUTMAMU PEIICHUS 3a/1a4; YMEHHE
dbopMyIUpOBaTh OMpECIICHUsI, AKCHOMBI U TEOPEMBI, TIPUMEHSATh MX, MPOBOJIUTH
JI0Ka3aTeNbHBIE PACCYKACHHS B XOJI€ PEIICHUS 3a1a4;
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[1P 2. YMeHue onepupoBaTh MOHITHUSAMU: CTENIEHb YHCIIA, JIOTapru(M Yucia; yMeHue
BBITIOJIHATH BHIYUCIICHHE 3HAYEHUI 1 TpeoOpa30BaHUsI BBIPAXKEHUHN CO CTENICHAMHU U
jorapudmMamu, peoOpa3oBaHus IPOOHO-PALMOHATBHBIX BhIPAKEHUN;

[IP 3. YMeHue onepupoBaTh MMOHATUIMU: PALUOHAIBHBIE, HPPALMOHAIbHBIC,
MOKa3aTelIbHbIe, CTETIEHHbIE, JIOTApU(DPMHUUECKUE, TPUTOHOMETPUUECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

[IP 4. Ymenue onepupoBaTh NOHATHAMHU: (GYHKLHUSA, HENpepbIBHAS (PYHKIHUA,
NPOM3BOJHAS, NEPBOOOpa3HasA, OMpPENEICHHbI WHTErpaig, yMEHHE HaXOAWUTb
IPOU3BOJHBIC BJIEMEHTApPHBIX (YHKIMI, HCIONb3Yys CIPABOYHBIE MAaTepUalbl;
UCCJIEI0BATh

B MPOCTEHUIINX ClIydyasX (PyHKIMH HAa MOHOTOHHOCTb, HAXOAWTHh HAuOONIbIINE U
HauMEHbIIME 3HAaYeHUs (QYHKIOUH; CTPOUTh TrpauKd  MHOTOUYJICHOB C
UCITOJIb30BAaHUEM allllapaTa MaTEMaTUYECKOTO aHaJIn3a; MPUMEHATh MPOU3BOIHYIO
IIPU PELICHNUH 33J]a4 Ha IBU)KEHUE; PElIaTh NPAKTUKO-OPUEHTUPOBAHHBIE 3a1a4H Ha
HauMOOJIbIIIME W HAWMEHbIIME 3HAYEeHMs, Ha HAXOXKJICHHE IIyTH, CKOPOCTU U
YCKOPEHUS

[1P 5. YMmenue onepupoBaTh NOHATUSMU: pallMOHaIbHAsA QYHKIMSA, TTOKa3aTeIbHas
byHkuus, crenenHas GyHKUus, Jorapupmudeckast QyHKIHS, TPUTOHOMETPUUECKUE
byHkiuu, oOpaTHble GYHKIIMU; YMEHUE CTPOUTH TpapuKku U3yUYCHHBIX (DYHKIUH,
UCIIOJIb30BaTh rpadguku pu U3YYEHUH IIPOLIECCOB
¥ 3aBUCHUMOCTEH, MPU PEUICHUH 3a]1a4 U3 JPYIHX YYEOHBIX MPEIMETOB U 337a4 U3
peasibHOM JKU3HU; BBIPAXKaTh (OPMyJIaMU 3aBUCUMOCTH MEKIYy BEJTMUYUHAMU;

[1P 6. YMeHue pemats TEKCTOBBIE 33ja4H Pa3HbIX TUIIOB (B TOM YHCJIE HA IPOLEHTHI,
JIOJIA ¥ 4acTH, Ha JABIKEHUE, pabOTy, CTOMMOCTh TOBAPOB M YCIIYT, HAaJIOTH, 3a7a4u
U3 00JIacTH YNpaBiCHHUs JHUYHBIMA U CEMEUWHBIMH (PUHAHCAMH); COCTABIATH
BBIDOKEHHUSI, YPABHEHHs, HEPABEHCTBA W KX CUCTEMbl IO YCJOBHUIO 3aJayH,
UCCJIeI0BATh MOJTYYEHHOE PELIEHUE U OLIEHUBATh MPABAONOA00OHOCTh PE3YJIbTaTOB;
[IP 7. YMmenue omepupoBaTh MOHATHSAMU: CpeaHee apudMeTHUecKoe, MeIuaHa,
HauOoJIbllIeeE M HAUMEHbLIEe 3HA4YeHHs, pa3Max, [IUCIEepCHusi, CTaHJaApPTHOE
OTKJIOHEHHME YMCIIOBOTO Halopa; YMEHHE U3BJIEKaTh, WHTEPIPETHUPOBATH
uH(poOpMaIMIO, TPEJICTAaBIEHHYI0 B TaliuIax, Ha Jauarpammax, Trpadukax,
OTPAXKAIOLLYIO CBOMCTBa peabHbBIX IIPOLIECCOB
U SIBJICHUN; MPEACTaBIATh MHGOPMAIMIO C TOMOIIBIO TAaOMUI W JAuarpamm;
UCCIIEIOBATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIIE C MPUMEHEHHEM IpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB;

I1P 8. YMenue OIIEPUPOBATH MIOHATUSAMMU: CIIy4alHbIN OIIBIT
U CIoy4yailHO€ COOBITHE, BEPOSITHOCTh CIY4YailHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BAHUEMIPAPUUECKUX METO/IOB; MPUMEHATH (POPMYIIbI
CIIOKEHHSI U YMHOXEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKThl ¥ (POPMYJIBI TIPU
pEelIeHU 3a/lay; OLEHUBAaTh BEPOSITHOCTU PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIy4yallHbIMM BEJIMYMHAMH; YMEHHE NPUBOAUTH MNPHUMEPHI MNPOSBICHUS 3aKOHA
OOJBIIMX YUCEN B MPUPOJIHBIX

U OOIIECTBEHHBIX SIBJICHUSIX;
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[TP 9. YMmenue onepupoBaTh MOHATUSAMHU: TOUKA, IpAMasi, INIOCKOCTb, IPOCTPAHCTBO,
JBYTPAHHBIM  yroj,  CKpPELIMBAIOIIMECS  OpsMble,  NapaUICIbBHOCTh U
NEPHEHANKYJIIPHOCTD MIPSAMBIX U IUIOCKOCTEH, YTOJI MEXAY NMPSAMBIMHU, YTOI MEXIY
IPSIMOM M IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSIMH, PACCTOSHHME OT TOYKH J0
IUIOCKOCTH, PACCTOSHUE MEXAY MNPAMBIMU, PACCTOSHUE MEXAY ILIOCKOCTSAMU;
YMEHHME MHCIONb30BaTh IPU PEIIEHUU 3a]ady M3y4yeHHbIe (AKTBl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3MepPbl 00bEKTOB OKPYKAIOLIET0 MUPA;

[P 10. VYmenuwe onepupoBaTb MOHATUSAMH: MHOTOIPDAHHUK, CEUYEHHE
MHOTOTpaHHHKA, KyO, mapaieenume, npusma, nupaMmuaa, Gurypa u moBEpXHOCTh
BpallleHus1, HWINHIP, KOHYC, IIap, chepa, ceueHus: (GUrypsl BpaleHus, IIOCKOCTb,
Kacaromasicss cdepsl, MWIMHApPA, KOHYCa, IUIOMIAAb MOBEPXHOCTH MUPAMUIBI,
IpU3Mbl, KOHYyCa, IWINHIPA, TUT IJI0MaAb cepbl, 00beM Kyda, MpsIMOYTOIbHOTO
napajuleJienunesa, NUPaMHUAblL, TPU3MBI, LWIWHIpPA, KOHyca, lIapa; YMEHHE
n300paxkaTh MHOTOTPAHHUKU U MOBEPXHOCTU BpPAILEHUS, UX CEUEHUS OT PYKH, C
IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMEHHE
pacno3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHWE PACIIO3HABATh IIPABUJIBHBIC
MHOTOI'PaHHHUKH;

ITP 11 Ymenue onepupoBaTh NOHATUSAMU: JIBUJKEHUE B MPOCTPAHCTBE, MOJOOHBIE
(Gurypsl B MpOCTPAHCTBE; UCIIOJIB30BaTh OTHOIICHHUE IUIOIIAJEH MMOBEPXHOCTEN U
00beMOB TIOI00HBIX (PUTYp MPHU PEIISHUHU 3a/1aY;

[1P 12. YMeHHe BBIYMCIATh T€OMETPUUECKUE BEIMYMHBI (IJIMHA, YrOJl, IJIOIIA/b,
00BeM, MII0ab IOBEPXHOCTH ), UCTIOIB3YS U3yUeHHBIE (POPMYIBI U METOIBL;

[P 13. YMeHue onepupoBaTh MOHATUAMM: HPSIMOYIOJbHAs CUCTEMA KOOPAMHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA, CKAJISIPHOE IPOU3BENECHUE, YIOJI
MEKly BEKTOPAMH, CYMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YNCIIO; HAXOIUTH C
MOMOUIBIO U3YYEHHBIX (POPMYJT KOOPIMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEKITY
JIBYMS TOUKaMU;

IIP 14. YMenune BBIOMpATh HOAXO AN W3YYEHHBIN METO]I
VLS peuieHus 3a/1auy, pacno3HaBaThb MaTeMaTUYECKHE (akThI
¥ MaTeMaTU4YeCKUE MOJIENIN B IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE;
YMEHHUE IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITHUA POCCUMCKOM U MUPOBOMI
MaTEMaTUYECKON HayKH.

1.4 KoinuyecTBO 4acoB HAa OCBOEHHME NMPOrpaMMbl y4e0HOro mnpeaMerTa
OVII.03 MaremaTuka:

o0BbeM yueOHOil Harpy3ku oOyyatorierocs — 304 yaca, B TOM 4ucie:

00s13aTeIbHOM ayIUTOPHON yueOHOM Harpy3ku oOydaromierocst — 290 gacos,

U3 HUX: Teopus - 60 yacos,

MPOMEKYTOYHAsI aTTEeCTAIMS MO IMPEeIMETy MPOBOIUTCS B (opMme 8 ¢hopme
9K3aMeHa
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2. TEMATHYECKHWH IJTAH YYEBHOTI'O IIPEJIMETA OVYIL03 MaremaTuka

KosnuuectBo
4acoB Ha
IIpakTH4eckne
HauMeHoBaHHUe pa3iesioB H TeM oCBOEHHE Teopust
3aHATUSA
yueOHOro
mMaTepuajia
Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKHU 20 20
OCHOBHOM IIKOJIBI
Tema 1.1 Llens 1 3a1a4un MaTeMaTUKU IIPU OCBOCHUU ) )
CIIENMAJIbHOCTH..MHOK€ECTBA U JIOTHKA
Tema 1.2 Uncna v BBIYUCIEHUS 2 2
Tema 1.3 ToxkaecTBa U TOXKIECTBEHHbBIE
npeoOpa3oBaHus Y paBHEHMsI, HEPABEHCTBA U UX 4 4
CUCTEMBI
Tema 1.4. [IpoueHTHBIE BBEIYMCIICHUS 4 4
B IpoeCcCHOHATIBHBIX 3aauax
Tema 1.5 ITocnegoBaTeabHOCTH M IPOTPECCUU 2 2
Tema 1.6. ®yHKuuu 1 rpaduKu 4 4
Tema 1.7. BXogHO! KOHTPOJIB 2 2
Pa3nen 2. Crenenn u kopuu. CreneHHas, 1 p 24
MoKa3areJibHasi M Jorapupmudeckas QyHkums
Tema 2.1 ApudmMeTHdecKknii KOpeHb N—ON CTENEHU 2 1 1
Tema 2.2 Crenenu. Ctannaptaas Gopma 3anucu ) 1 1
NEUCTBUTEILHOTO YUCIa
Tema 2.3 CreneHHas QyHKIHS 2 1 1
Tema 2.4. UpparmoHanbHble YpaBHEHUS ) | |
Y HEpPaBEHCTBA
Tema 2.5. [IpuMeHeHre CBOMCTB CTETIEHHOM (YHKIIUU 2 2
Tewma 2.6. [TokazarenbHast GyHKIHs, €€ CBOMCTBA 2 2
Tema 2.7. IlokazaTenbHble ypaBHEHUS 5 )
Y HEpPaBEHCTBA
Tema 2.8. IlpumeHeHHe CBOMCTB MOKa3aTEIbHOU 5 )
byHKITUN
Tewma 2.9. Jlorapudwm uncna. JlecaTuaHbI 5 | |
Y HATYPaJIbHBIN JTOTapr(Mbl
Tema 2.10. CBoiicTBa norapudMoB 2 1 1
Tema 2.11. Jlorapudmuueckast pyHKITHs, €€ CBOMCTBA 2 1 1
Tema 2.12. Jlorapupmuueckue ypaBHEHUS U 5 | |
HEpaBEHCTBA
Tewma 2.13. Jlorapudmbl B IpUPOJIC U TEXHUKE 2 2
Tema 2.14. IlpumeHeHnue J0rapumMoB K PEIICHHIO 4 4
3a/1a4
KonTtponsHas pabora 1 2 2
Pa3nea 3 IIpsimble M VIOCKOCTH B MPOCTPAHCTBE 26 6 20
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Tema 3.1. IloBropeHue mnaHumMeTpuu. OCHOBHBIE

4 3
HOHSITHSI CTEPEOMETPUH
Tema 3.2. [IpsiMble U MIIOCKOCTH
B ipocTpaHcTBe. [1apamienbHOCTh NPSMBIX, IPSIMOU U 4 3
IIOCKOCTH, TNIOCKOCTEH
Tema 3.3. IleprnieHAUKYIAPHOCTD MPSIMBIX 4 3
U TUIOCKOCTEN
Tema 3.4. Vsl MEXIY MIPSAMBIMU 4 3
U TUIOCKOCTSIMU
Tema 3.5. IIpsamble u mockoctu 4 3
B IIPAKTHYECKHX 3a]1a4ax
Tema 3.6. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI 4 3
U MX B3aHMOPACHOJI0XKEHHE
KonTponbhas pabota 2 2 2
Paznen 4. KoopamHatel HM  BeKTOpbl B 18 10
NPOCTPAHCTBE
Tema 4.1. Bekropsl B npoctpaHcTBe. [lelicTBus ¢ 4 )
BEKTOPaMU
Tema 4.2. KoopauHatsl B  MOpPOCTPAHCTBE. 4 )
IIpocreiimye 3a7a4u B KOOpAMHATAX
Tema 4.3. IIpakTHKO-OpUEHTUPOBAHHBIE 3aJa4M Ha 4 )
KOOPAMHATHOW INIOCKOCTH
Tema 4.4, Pemenue 3amady Ha KOOPJIUHATHI 4 )
Y BEKTOPBI
KonTponbhas pabota 3 2 2
Pa3znen 5. OcHoBBI TPUTOHOMETPHH. 40 1
Tpuronomerpuyeckne QyHKIun
Tema 5.1. OCHOBBI TPUTOHOMETPUU 4 3
Tema  5.2. OcHOBHBIE  TPUTOHOMETPHUUECKHUE 4 3
TOKJIECTBA
Tema 5.3. [lepuoanueckue GbyHKIIUY. 4 3
Tpuronomerpuyeckue GyHKINH
Tema 54. [IpeobpazoBanue rpauKoB 4 3
TPUTOHOMETPUUECKUX (QYHKIIHM
Tema 5.5. Onucanre TpoU3BOJACTBEHHBIX MPOIECCOB 4 3
C MOMOUIbIO0 rpaukoB GyHKINH
Tema 5.6. O6paTHBIC TPUTOHOMETPHUECKHE () YHKITHH 4 3
Tema 5.7. TpuronomeTpuueckue ypaBHEHHU 4 3
Tema 5.8. TpuronomeTpruyeckue HEpaBEHCTBA 4 3
Tema 5.9. Pemenue 3a1a4 TpUroHOMETPHUU 6 6
KonTtponbnas padora 4 2 2
Pa3znea 6. IlpousBognas GpyHKIUHU, ee IPUMEHEHHUE 34 26
Tema 6.1. MOHOTOHHOCTh (QYHKIHU. DKCTPEMYMBbI 4 3
dbyaknun. TOYKH SKCTpEeMyMa
Tema 6.2. IlonsiTHE O HENIPEPBIBHOCTU (YHKIINU 2 1
Tema 6.3. IlpousBogHas PyHKIIUH 2 1
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Tema 6.4. 'eoMeTprUECKHUI1 CMBICT MTPOU3BOIHOM 2 1
Tema 6.5. ®uszuyeckuil CMBICT MPOU3BOJIHOMN ) |
B IMPOECCHOHANTBHBIX 33/1adax

Tema 6.6. IIpumeHenue IIPOU3BOIHOMN

K HUCCIEIOBAHUIO GyHKINHA 4 3
Ha MOHOTOHHOCTb U SKCTPEMYMBI

Tema 6.7. UccnenoBanue byHKIIH 4 3
Y TIOCTPOEHHUE TPaPUKOB

Tema 6.8. HauOonbliee W HaWMEHbIICE 3HAYCHUS 4 3
(GYHKIIMHA HAa OTPE3Ke

Tema 6.9. HaxoxneHre onTUMaIbHOTO pe3yabTaTa ¢ 4 4
MOMOINIbIO TPOU3BOJHON B MPAKTHUECKUX 3aJjauax

Tema 6.10. Pemenue 3amau. [IpousBognas GpyHkunm, 4 4
ee MpUMEHEHUe

KonTponpHas padora 5 2 2
Pa3znen 7. MHOrOrpaHHUKHM M Tejla BpallleHUs 36 29
Tema 7.1.MHoOTOrpaHHUKH 2 1
Tema 7.2. ITpusma. [Ipsimast u mpaBusibHasE IPU3MBI 2 1
Tema 7.3. Ilapamienenunen, Kyo 2 2
Tema 7.4. Ilupamupa. IlpaBunbHas nupamuza. ) 1
YcedeHHas nupamua

Tema 7.5. bokoBas ¥ NOJIHASL TIOBEPXHOCTD IIPU3MBI, ) )
MUPAMHU/IBI

Tema 7.6. JIBmxeHue B npoctpancTse. CUMMETpHUs B 5 |
IPOCTPAHCTBE

Tema 7.7. IIpaBusibHbIE MHOTOTPAHHUKH, UX CBOMCTBA 2 1
Tema 7.8. Cummerpus B mnpodeccuu. CedeHus

MHOT'OIPaHHUKOB 2 1
B IpoeCCHOHATIBHBIX 3aauax

Tema 7.9. Hununap, ero cocrapistomue. CeyeHue 5 )
HWIUHIPA

Tema 7.10. Konyc, ero cocramstonme. CeyeHue ) )
KOHyca

Tema 7.11. Yceuennbiit konyc. CedeHrne yCe4eHHOTO ) )
KOHyca

Tema 7.12. lllap u cdepa, ux ceyeHus 2 2
Tema 7.13. Ilonstue 06 oOwveme Tenma. OObeMbl ) )
MHOTOIPAHHUKOB U TE€J BPAILICHUS

Tema 7.14. OObeMbl W TUIOMIATX TOBEPXHOCTEH ) )
MOTOOHBIX TEJ

Tema 7.15. KomOMHamuu MHOTOTPAaHHUKOB U TeJ ) |
BpallleHus

Tema 7.16. KoMOMHaAIMu TreoMETpUYECKUX Tell Ha ) )
PAKTUKE

Tema 7.17. Pemenue 3amauy. MHOrorpaHHUKHM U Teja ) )
BpallleHus

KonTponsHas padora 6 2 2
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Paszgen 8. IlepBooOpasnas  ¢yHKkuum, ee

18 3 15
NpUMeHeHHne
Tewma 8.1. IlepBooOpa3znas pyHKIIUN 4 1 3
Tema 8.2. Ilnomans KpUBOJIMHEWHOM TpameuuH. 4 | 3
®dopmyna Herotona — Jleiibnuna
Tema 8.3. OnpeneneHHbIid MHTETpal B 4 | 3
po(heCcCHOHALHON IESATEIILHOCTH M KU3HU
Tema 8.4. Pememuwe 3amay  Ha  HaxO0XKICHHUE 5 5
epBOOOPA3HOI U ee MPUMEHEHHE
KonTtposnbnas padora 7 1 1
Pa3nen 9. Teopusi BeposITHOCTEH M CTATHCTHKA 38 8 30
Tema 9.1. [IpeacTraBieHue NaHHBIX W ONMHCATENIbHAS 4 | 3
CTaTUCTUKA
Tema 9.2. CocraBrneHue TaOIWIl W OUAarpaMM Ha 4 1 3
IIPaKTHUKE
Tema 9.3. Onepanuu HaJ COOBITHSAMH, 4 | 3
HaJl BEPOSITHOCTAMM. Y CJIOBHAsI BEPOSITHOCTh
Tema 9.4. DneMeHTH KOMOMHATOPUKH 4 1 3
Tema 9.5. BepositHOCTh B Mpo(hecCHOHAIBHBIX 4 1 3
3a/1ayax
Tema 9.6. Cepun nocie10BaTeIbHbIX UCTIBITAHUN 4 1 3
Tema 9.7. Crnyualinble BEJINYUHBI
U paclpeaeicHus. 4 1 3
MaremMaTnuecKoe 0KHIAHUE CIYYaHON BEJIMYUHBI
Tema 9.8. 3akon Oompmmx uncen HempepbiBHBIE
ClIy4alHbIE BEJINYUHBI (pacnpenenenus). 4 1 3
HopwmanibHOE pacnpeneneHue
Tema 9.9. Pemenne 3amau KOMOMHATOPUKH, 4 4
CTAaTUCTUKH U TEOPUU BEPOSITHOCTEN
KonTponpHas padota 8 2 2
Pa3znen 10. MatemaTu4ecknii NPAKTHKYM 28 4 24
Tema 10.1. MaTpuiisl 1 onpeaeIuTeNn 4 1 3
Tema 10.2. DeMeHTHI BEKTOPHOMN anreOpsl 4 1 3
Tema 10.3. KommekcHbie yncia 4 1 3
Tema 10.4. I'padst 4 1 3
Tema 10.5. 3agaun MaTeMaTHYECKON CTATUCTUKU 4 4
Tema 10.6. Jlornueckue onepauu 4 4
C MHOXKECTBaMU
Tema 10.7. Pemrenue 3amady MaTeMaTUYECKOI'O 4 4
MpaKkTHUKyma
@®opmMa NPOMeKYTOYHOI aTTeCTAIMH- IK3aMeH 14
O0bem o0pa3oBaTebHON MPOrPaMMBbI 304 60 230
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3. COJEP)KAHUE YYEBHOI'O NIPEAMETA OVYII.03 MaremaTuka

Koawbl
KOMIIeTeHLUH
O0bem, ak. 1/ [HH,
JIMYHOCTHBIX
B TOM 4HCJIE B
HanMenoBanme Coaepxanne yueOHOro MaTepuaJa (OCHOBHOE U NPodeccHOHATBHO- bopme ®opmar pe3yJabTartos, 110,
OPHEHTHPOBAHHOE), JIA00PATOPHbIE M NMPAKTHYEeCKHe 3aHATHS, PUKJIATHOH MOIYJIb P . | mpoBexeHust ¢popmMupoBanuio
pa3/eioB H TeM NPaKTHYeCKOii
(npu nanuquu) 3aHATUA KOTOPbIX
NMOArOTOBKH,
Croco0CcTByeT
aK. 4
3JIEMEHT
NPOrpaMMbl
1 2 3 4
_ 1 cemecTp

Pa3znea 1. . [loBTOpeHHE Kypca MAaTEMATHKHA OCHOBHOM IIKOJIbI 20 JIP

1O 1-4, 6-8 I1P
Tema 1. Copnep:xkanne yueGHOro MaTepHuajia, B TOM 4HcJie NPogecCHOHAIBHO — 5 OYHBIi1
Ilenb u 3a1a41 | OPHEHTHPOBAHHO
MATEMATUKH B ToM unciie npakTUYeCKUX 3aHATHI 2
npu ocsoenuu | Llenb ¥ 3amaun MareMaTHKW TPH OCBOCHHMH CIENHMAJIbHOCTH. ba3oBbie 3HaHHA M
CTICITMAIGHOCT | YMEHHS 10 MaTeMaThke B Mpo(ecCHOHANbHON U B MOBCEIHEBHOM NEATEIbHOCTH.
U. MHoXxecTBO, oOmnepanuud HajJ  MHOXKECTBaMH, Juarpammbl  Dilnepa-Benna.
MuoxectBa u | VICIIONBb30BaHHE TEOPETUKO-MHOXKECTBEHHOI'O amnmapara JJisi OMUCAaHUS peabHbIX
JIOTHKA MIPOLIECCOB U SIBJICHUN B MPOPECCHOHATBHON JNEATEILHOCTH, PU PELICHUH 3a7a4 U3

JPYTuX OTUCIUILINH

Tema 1.2. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPo(ecCHOHATBHO — P OYHBIH
Yycia u OPHMEHTHPOBAHHOE
BEIUHCIIEHHS B ToM 4ucie NpaKTHYECKUX 3aHATHI 2

Harypanbnsle u nensie uncna. [IpuzHaky qenumocty nensix yncen. PanyonansHbie
yrcaa. OObIKHOBEHHBIE U IECTUYHBIE IPOOH, IPOLICHTHI, 0ECKOHEUHBIE
nepuoudecKre Ipoou. AprudpmeTrnieckue onepaluy ¢ pauoHaIbHbIMU YHCIIaMHU,
peoOpa3oBaHUs YUCIOBBIX BhIpaxkeHuid. JleificTBUTenbHBIC uKca. PaimoHanbpHbIe
U UppanoHajIbHble unciaa. ApupMeTHuecKre onepalnu ¢ A1eUCTBUTEIbHBIMU
yrciaamu. [I[pubnmkEéHHbIe BEIYUCICHUS, TIPABUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3ysbpTaTa BEIYMCICHUN
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Tema 1.3. Conep:xanue yueOHOT0 MaTepHaJia, B TOM 4ucjie NpogecCHOHAIBHO — OYHBII
ToxnectBa u OPHUEHTHPOBAHHOE
TOKICCTBEHHEI B ToM 4mcie npakTHYeCKHX 3aHATHIA
e TosknmecTBa 1 TOXKIECTBEHHBIE MPEe0Opa3oBaHusl. Y paBHEHUE, KOPCHb YPaBHECHHUS.
npeoGpazoBan HepasencrtBo, pemienne HepaBeHC’EBa. Meron nnrepBanoB. Pemenue HGJIBDi 51
ust VpaBHeHHS, TpOOHO-pallMOHATIFHBIX YPAaBHEHUH U HEpaBeHCTB. [IpuMeHeHne ypaBHEHUH 1 §
HEDABCHCTEA H HEPABEHCTB K peufeHmo MaTeMaTHUYECKUX 3a1a4 U 3a1a4 U3 Pa3InYHbIX 06JIaCTeI:I
HAaYKH U peayibHOM KU3HU. CUCTEMBI U COBOKYITHOCTH PAIlMOHAIBLHBIX YPAaBHEHUMN U
MX CHCTCMBI HepaBeHCTB. CUCTEMBbI IMHEUHBIX YpaBHEHUN. PellieHnre npukiaaHbixX 3a/1a4 C
ITOMOIIBIO CUCTEMBI JINHEWHBIX YPAaBHEHUI
Tema 1.4. Conep:xanne y4eGHOT0 MaTepuaJia, B TOM 4nciie NPo¢ecCHOHAIBLHO — OYHBIH
HpOHeHTHBIe OPUCHTHUPOBAHHOE
BBIUHCIICHHS B ToM 4mcie npakTHYeCKHX 3aHATHIA
B [Tpumenenue npoOeli ¥ MPOLIEHTOB ISl PEIICHUS MMPUKIIATHBIX 3a/1a4 U3 Pa3IUIHBIX
npodeccronan oTpaciiell 3HaHui U peanbHOU xu3HH. [[pubnmxEHHbIE BB{‘-II/ICJIGHH&I, MpaBUIIa
BHBIX 3a124aX OKpPYTJICHHS, IPUKHUIKA U OIICHKA PE3YJIbTaTa BEIUKCIECHUHN. Pa3HbIe crtocoObI
BBIYHCIICHHSI IPOIICHTOB. [IpOIICHTHBIE BRIYUCIICHHUS B TPO()ECCHOHATBLHBIX
3agavax. [[pumeHeHne ypaBHEHU U HEPABEHCTB K PELIICHUI0 MATEMAaTUYECKUX
3a]a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U peaslbHOW )KU3HU
Tema 1.5. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPogecCHOHATBHO — OYHBIH
ITocnenoBaren | OPMEHTHPOBAHHOE
BHOCTH B ToM yHcie NpaKTHYECKUX 3aHATHIA
v nporpeccun | LlocienoBarensHoCTH, CII0COOBI 3aaHUA OCIEA0BATEILHOCTEH. MOHOTOHHBIE
MOCJIeIOBATEILHOCTH. Apr(MeTHUYECKass U TeOMETpHUIECKasi IPOTPECCHH.
beckoneuHno yObIBaroriasi reomerpudeckast nporpeccus. Cymma 6€CKOHEYHO
yOBIBaroIei reoMeTpuieckoi nporpeccuu. @opmyna CiI0KHBIX MPOIICHTOB.
Hcnonb30BaHue mporpeccuu AJisl pelIeHUs PEaIbHbIX 3a1a4 IPUKIAJHOTO
Xapakrepa
Tema 1.6. Conep:xanue yueOHOT0 MaTepHaJia, B TOM 4ucjie NpogecCHOHAIBLHO — OYHBII
(DyHKHpm U | OPMEHTHPOBAaHHOE
rpauku B ToM unciie npakTUYeCKUX 3aHATHIA

dyHK1UA, criocoObl 3ananus Gyakmuu. ['paduk ¢yHkun. Bzaumuo oOpaTHbIe
¢ynkuuu. O0nacTh onpeaeneHus 1 MHOXKECTBO 3HaYeHU! ¢pyHkuuu. Hymu
¢dbynkuuu. [IpoMexxyTku 3HaKonoCcTostHCTBA. YETHBIC M HEUETHBIC QYHKIIMA
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Tema 1.7. Coaep:kanue y4eGHOr0 MaTepHalia, B TOM YHcJIe POdecCHOHATBHO — 5 OYHBIIt
Bxonnoit OpPMEHTHPOBAHHOE
KOHTPOJIb B ToM unciie npakTUYeCKUX 3aHATHIA 2
Brruucnenus u npeobpa3oBanus. YpaBHeHUs U HepaBeHCTBa. [Iporpeccun.
DyHKIUH U TpapUKu
Paszgea 2. Crenenu n kopuu. CTeneHHasi, NoKa3aTejJbHas U Jorapupmudeckas GyHKuus 3 JIP
11O 1-4, 6-8 TTP
Tema 2.1. Coaep:kanue y4eGHOr0 MaTepHalia, B TOM YHCJIe POdecCHOHATBHO — 5 OYHBIIt
Apudmerndec | OPHEHTHPOBAHHOE
KM KOPEHb N— ApudmMeTnuecknii KOpeHb HATypaIbHOM CTETICHH. 1
Ol CTEIeHU B ToM unciie npakTUYeCKUX 3aHATHI
JleicTBus ¢ apu()METHUECKUMHU KOPHSIMH N—Oi CTETIEHU 1
Tema 2.2. Coaep:kanune y4eGHOr0 MaTepHalia, B TOM YHcJIe POdecCHOHATBHO — P OYHBIIT
CreneHu. OPHEHTHPOBAHHOE
Crannapraas | Crenens ¢ nenbim nokasarenem. Crannapraas Gopma 3anucu JEHCTBUTETLHOTO
dopma 3ammcu | YMcHa. Vcriosnb3oBaHue MOAXOAALIEH HOPMBI 3aIUCH JEHCTBUTEIBHBIX YUCE 1T
JeWCTBUTEIbH | PEIIECHHS NPAKTHYECKHX 3a/]a4 U IPEACTaBICHUSA NaHHbIX. CTENeHb C 1
Oro umciia palnroHaNbHBIM TTOKa3aTeneM. CBOWCTBA CTEIICHH.
B ToM unciIe MPAaKTHYECKUX 3aHATHI
[TpeoOpa3oBaHue BHIpAKEHHIA, ;
COJIep KaIlMX CTENEHU C PalMOHAJIBHBIM [TOKa3aTelIeM
Tema 2.3. Conep:kanune y4eGHOr0 MaTepHalia, B TOM YHCJIe POGecCHOHATBHO — 5 OYHBII
Crenennas OpPHEHTHPOBAHHOE
GyHKIUs Crenennas GyHKIHS C HATYPAJILHBIM U IIEJIBIM MTOKa3aTeneM. E€ cBolicTBa u J
rpaduk.
B ToM umciIe MPaKTHYECKUX 3aHATHI
CaoiicTBa 1 rpadUK KOPHS N-0i CTETICHU 1
Tema 2.4. Coaep:kanue y4eGHOr0o MaTepHalia, B TOM YHCJIe POGecCHOHATBHO — 5 OYHBIIt
UppanuoHan, | OPHEHTHPOBAHHOE
HbIE WppanmoHaibHble ypaBHEHUS U HEPABEHCTBA 1
ypaBHEHUS B ToM uncie NPAKTHYECKUX 3aHATHI
Y HepaBeHCTBa | Perenue uppannoHaabHBIX YpaBHEHUN U HEPABEHCTB 1
Tema 2.5. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPogecCHOHATBHO — P OYHBIH

OpHEHTHPOBAaHHOE
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IIpumenenue

B Tom umnciie MPAKTHY€CCKHUX 3aHATHI

CBOWCTB CBoiicTBa cTerneHHON (DYHKIIMU TP PEIICHUN YPAaBHEHUI U HEPAaBECHCTB
CTEIIEHHOMN Hcnonbs3oBaHne CBOMCTB CTENIEHHOW (PYHKITUU TIPH PEIICHUN YPABHEHHUHN U 2
byHKIIUN HEPABEHCTB
Tema 2.6. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPo(ecCHOHATBHO — P OYHBIH
IlokazatenpHa | OPMEHTHPOBAHHOE
o ¢GyHKIMs, | B TOM 4nciie IpaKTHYeCKNX 3aHATHH
ee CBOMCTBA [TokazarenbHast pyHkuus, e€ cBoiicTa u rpaduk. [Toctpoenue rpadgukos 5
MOKa3aTeIbHOU (PYHKITUU
Tema 2.7. Coaep:kanue y4eGHOr0 MaTepHalia, B TOM YHCJIe POGecCHOHATBHO — P OYHBIIt
[Toxa3aTenbHbl | OPUEHTHPOBAHHOE
€ YpaBHEHUS B TOM 4HcIe NPAaKTHYECKUX 3aHATHI
u HepaBeHcTBa | [lokazaTenbHble ypaBHEHUS. PellleHne moKa3aTeabHbIX YPABHEHHM 2
Tema 2.8. Coaep:kanue y4eGHOr0o MaTepHalia, B TOM YHCJIe POGecCHOHATBHO — P OYHBIIt
[TpumeHeHne OpPHEHTHPOBAaHHOE
CBOMCTB B ToM ymcie npakTHYeCKHX 3aHATHIA
MIOKAa3aTeIbHO 5
i QyHKIMHU ITokasaTenbHble HEpaBEHCTBA. Pellenne nokazaTeabHbIX HEPABEHCTB
Tema 2.9. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPogecCHOHATBHO — P OYHBIH
Horapn(bM OPHEHTHPOBAHHOE
qucIa. Jlorapudwm uucna. JlecaTnaHblil ¥ HATYPATBHBIN JOTapu(MbI 1
HecsaTuuHblit B ToM unciIe MPaKTHYECKUX 3aHATHI
u
HaTypalbHEIN | OnpeneneHue TorapumMos 1
sorapuhMbl
Tema 2.10. Conep:kanune y4eGHOr0 MaTepHalia, B TOM YHcJIe POdecCHOHATBHO — Y OYHBII
CBoiicTBa OpPHEHTHPOBAaHHOE
norapu(pmMoB [TpeoOpaszoBanue BhIpaXEHUN, COAEPKAIINX JTOTapUBMBbI
B ToM uncie mpakKTHYeCKHX 3aHATHIA
Pemennie nmpumepoB ¢ Torapu)MUIECKHMH BBIPAKEHUSIMU 1
Tema 2.11. Coaep:kanue y4eGHOr0 MaTepHalia, B TOM YHCJIe POGecCHOHATIBHO — 5 OYHBIIt
OPHEHTHPOBAHHOE
Jlorapudmuaeckas pynkmus, e€ cBoiicTBa M rpaduk 1

B Tom umnciie MPAKTHY€CCKHUX 3aHATHI
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Jlorapugmmue

ckasi (QyHKIIHS, 1
€€ CBOMCTBA [Toctpoenue rpadukoB gorapudMuiaeckux GyHKIUN
Tema 2.12. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPo¢ecCHOHATBHO — OYHBIH
Jlorapudmuue | OPHMEHTHPOBAHHOE 2
CKHue
YpaBHEHHS 1 Jlorapudmuuecknue ypaBHeHUs U HEPABEHCTBA 1
HEPABEHCTBA B ToM unciie npakTUYeCKUX 3aHATHI
Pemenus norapudmMudecknx ypaBHEHUN U HEPABEHCTB 1
Tema 2.13. Conep:xkanue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — OYHBIH
Jlorapumbl B | OPHEHTHPOBAHHOE 2
pupoae u
TeX HIKE B ToM uHc/Ie IPAKTHYECKHUX 3aHATHIH
[Tpumenenue norapudma. Mcropus pazButus marematuku. Jlorapupmuueckast
cniupainb B pupoje. Ee matematnueckue cBoiictBa Mcnonb3oBanue rpadukos 5
GyHKIUH 1715 MICCIIeIOBAHUS MTPOIIECCOB U 3aBUCHMOCTEHN, KOTOPHIE BOSHUKAIOT TIPH
pEIIeHNH 3a]1a4 U3 Pa3IMUHbIX 00JaCTeil HAYKU M pealbHOMN KU3HU
Tema 2.14. Conep:xaHue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — OYHBIN
[IpumeHenne OpHEHTHPOBAHHOE 6
JorapupmMoB K
PEIIEHHIO B ToM umcie mpakTHYeCKHX 3aHATHIA
3ajau Pemenne norapudmudecknx ypaBHEHUI 1 HEPaBEHCTB 5
KonrponbHas padora | 1
Pasznea 3 IlpsiMble U JIOCKOCTH B IPOCTPAHCTBE 2 JIP
11O 1-4, 6-8 ITP
Tema 3.1. Conep:xkaHue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — 4 OYHBIN
ITOBTopeHHe OPMEHTHPOBAHHOE
mnaaumerpuy. | OCHOBHBIE QUTYPBI, HAKTBI U TEOPEMBI IIAHUMETPHU. OCHOBHBIE OHSTHS
OCHOBHBIC crepeomerpuu. Touka, npsmasi, MIOCKOCTh, TPOCTpaHCTBO. [ToHsTHE 00
TOHSTHS AKCUOMATHUYECKOM IIOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U 1
CTEpEOMETPUN CIICACTBHUA U3 HUX
B ToM ymcie npakTHYeCKHX 3aHATHIA
ITocTpoeH e ctepeomerpun 3
Tema 3.2. Conep:xkanue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — 4 OYHBIH

OpHEHTHPOBAHHOE
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[Ipsimble u

Bzaumuoe PAaCIOJIOKCHHUC IPAMBIX B IIPOCTPAHCTBE: NCPCCCKAOINCCA,

IIJIOCKOCTH MapajuieJIbHbIE U CKpelnuBatomuecs npsamele. [lapanienbHOCTh NPSMBIX U
B IIJIOCKOCTEM B IIPOCTPAHCTBE: MapajlIeIbHbIEC IPSMbIE B IPOCTPAHCTBE,
IPOCTPAHCTBE. | NAPAIIEIBHOCTD TPEX MPSIMBIX, APAIIEILHOCTD IPAMON M INIOCKOCTH. YTJIbI €
[NapannensHoc | COHANPABICHHBIMU CTOPOHAMH, YTOJI MEX/LY IPSIMBIMU B IIPOCTPAHCTBE.
Tb PAMBIX, HapannenLVHOCTb IUTOCKOCTEH: MapajuIeNbHbIC IIIOCKOCTH, CBOMCTBA MapajlIeIbHbIX
npsMoii 1 IIJIOCKOCTEM.
TITOCKOCTH, B ToM ymcie npakKTHYeCKHX 3aHATHIA
S —— [Ipocreiimne NpoCcTpaHCTBEHHBIE (bnr;:pbl Ha TUIOCKOCTH: TE€TPa’ap, KyO,
napajuleJenuIe], IOCTPOCHUE CEUCHUM
Tema 3.3. Conep:kanne y4e0HOr0 MaTepnaJia, B TOM YHCJI€e MPOogecCHOHATBHO — OYHBIH
HepHeHI[I/IKy.H OPUCHTHPOBAHHOC
APHOCTD IlepneHIUKYISIPHOCTD NPSAMON U MJIOCKOCTH: NEPIEHANKYIISIPHBIE IPSIMBIE B
IPAMBIX U IIPOCTPAHCTBE, MPSIMbIE apAJIJIEIbHBIE U IEPIEHAUKYISIPHBIE K ITIOCKOCTH,
IIJIOCKOCTEHN IIPU3HAK NEPIEHIUKYJISIPHOCTH MPSIMON U TUIOCKOCTH,
B ToM unciIe MPaKTHYECKUX 3aHATHI
TeopemMa o0 mpsIMON MEPIEHANKYISIPHOHN TIIOCKOCTH
Tewma 3.4. Conep:kanune y4eGHOr0 MaTepHalia, B TOM YHcJIe POdecCHOHATBHO — OYHBIH
Vbl MEKIY OPHUEHTHPOBAHHOE
IPSIMBIME 1 VYTIuBl B IPOCTPAHCTBE: YIOJl MEXAY MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIN yroJl,
IocKoCTsaMu | JTAHCHHBIH yros IByrpanHoro yria. [lepneHaukyasp 1 HAKIIOHHBIC: PaCCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIHS (PUTYphI HA
IJIOCKOCTB. 1IepreHIuKyIIpHOCTD INIOCKOCTEN: IPU3HAK NEPIECHANKYJIIPHOCTH
JIBYX TIJIOCKOCTEH.
B ToM umc/Ie MPAaKTHYECKUX 3aHATHI
TeopeMa 0 TpéX nepneHauKyIsgpax. Pemenne npakTHKO-OpUEeHTUPOBAHHBIX 3a1a4
Tema 3.5. Conep:kanne y4eOHOr0 MaTepHaJia, B TOM YHCJI€e MPogecCHOHATBHO — OYHBIH
[Ipsmble 1 | OpPMEHTHPOBAHHOE
IUIOCKOCTH B | PacmonoxeHue npsMbIX U INIOCKOCTEH B OKpYysKarolieM Mupe (Ipupoie, UCKYCCTBE,
NpaKTUYECKUX | APXUTEKType, TEXHUKE).
3a/1ayax B ToM umc/Ie MPAKTHYECKUX 3aHATHI
Penienne npakTuKo-OpuEHTUPOBAHHBIX 3a/1a4
Tema 3.6. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPo¢ecCHOHATBHO — OYHBIH

OPUCHTHPOBAHHOC
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OcHOBHBIE
IPOCTPAHCTBE
HHBIE (PUTYPBHI

Bzaumuoe PACIOJIOKCHHUC MIPAMBIX U ILIOCKOCTEH B IIPOCTPAHCTBC.

B ToM ymcie npakTHYeCKHX 3aHATHIA

[Toctpoenue ceuenuit

U UX 4
B3aMMOpPACHO i
OKEHHE KonrponsHas pabora 2
Pa3znea 4. KoopanHaTsl M BEKTOPbI B IPOCTPAHCTBE 18 JIP
IO 1-4, 6-8 ITP
Tema 4.1. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPOo¢ecCHOHATBHO — 4 OYHBIN
BekTopsl B | OpHEHTHPOBAHHOE
npocTpaHcTBe. | BEKTOp Ha IIOCKOCTH M B TIPOCTpaHCTBE. CII0KEHNE U BBIYMUTAHUE BEKTOPOB.
JleiicTBus ¢ | YMHOXeHue BeKTopa Ha yuciio. PaznokeHne BEKTOpa 1o TpéM HEKOMIUIaHAPHBIM 2
BEKTOPaMHU BekTopaM. [IpaBuiio napaymenenunena.
B ToM ymcie npakKTHYeCKHX 3aHATHIA
Pemenue 3agay, CBI3aHHBIX C IPUMEHEHUEM MIPABIII ICHUCTBUI C BEKTOPAMU 2
Tema 4.2. Conep:xaHue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — 4 OYHBIH
KoopﬂHHaTH B | OpMEHTHPOBAHHOE
npoctpanctse. | [IpIMOyronbHas cuctema KOOpIMHAT B IpoCTpaHcTBe. KoopanHars! BekTopa.
[Ipocrelimue [Ipocreitmne 3agaun B KoopAMHATaX. YT0J MexAy BekTopamu. CKalsipHOE 2
3a1a9u IIPOM3BE/ICHNE BEKTOPOB. BhIUNCIIEHNE YIIIOB MEXKy NPSIMBIMHU U MJIOCKOCTSIMU.
B KOOpJAMHATaxX | B TOM 4Ymnc/e NpakTHYeCKUX 3aHATHI
KoopannaTHO-BEKTOPHBII METOJT TP PELICHUN F€OMETPUYECKUX 3a/1a4 2
Tema 4.3. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPo¢ecCHOHATBHO — 4 OYHBIN
I[IpakTuKo- OpHEHTHPOBAHHOE
OPUEHTHPOBAH Koopaunarnas miockocts. Beruncienue paccTossHui U MI01aaeH Ha )
HbIC 3aJ1auu Ha | KOOPAMHATHOM IIJIOCKOCTH.
KOOpJIMHATHOW | B TOM 4YHciie NpaKTHYeCKUX 3aHATHIA
IJIOCKOCTH KonuuecTBeHHbIE pacueThl )
Tema 4.4. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPOo(ecCHOHATBHO — 6 OYHBIN
Pemenne OpHEHTHPOBAHHOE
3amad pa | KoopamHaTHO-BEKTOPHBIA METO/ MPU PEIICHUH T€OMETPUUECKUX 3aad. 1

B ToM ymcie npakTHYeCKHX 3aHATHIA
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KOOPAUHATHI Pewrenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUIl ACHUCTBUN C BEKTOPAMU. 4
Y BEKTOPBI 3ajau MIIAHUMETPUU U CTEPEOMETPUU U METOJIBI UX PEHICHUS
KonrponbHast padora 3 1
Paszgea 5. OcHoBbl TpUroHOMeTpHHU. TpUroHomerpuyeckue GyHKIUU 40 JIP
IO 1-4, 6-8 ITP
Tema 5.1. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPogecCHOHATBHO — 4 OYHBIN
OCHOBBI OpHEHTHPOBAHHOE
tpuroHomerpu | CHHYC, KOCHHYC U TAHI'€HC YUCIIOBOTO apryMEHTa. APKCUHYC, apKKOCHHYC, |
" ApPKTaHI'€HC YHMCIOBOTO apryMeHTa. TpUroHoMeTpuyeckasi OKpyKHOCTb,
B ToM uHc/Ie IPAKTHYECKHUX 3aHATHH
OmnpeeneHre TPUrOHOMETPUIECKUX (PYHKIIHIA YUCIOBOTO apryMEHTa 3
Tema 5.2. Conep:kanne y4eOHOr0 MaTepHaJia, B TOM YHCJI€e MPogecCHOHATBHO — 4 OYHBIN
OCHOBHBIE OpHEHTHPOBAHHOE
tpuronomerpn | OCHOBHBIE TPUTOHOMETPHIECKUE HOPMYITBI 1
YeCcKUe B ToM ymcie npakKTHYeCKHX 3aHATHIA
TOXJECTBA [TpeoOpazoBaHyie TPUTOHOMETPHUIECKUX BBHIPAKCHHM 3
Tema 5.3. Conep:xanue yueOHOr0 MaTepHaJia, B TOM 4ucjie NpogecCHOHAIBLHO — 4 OYHBII
Ileproauueck | OPMEHTHPOBAHHOE
e ¢ynkmuu. | PyHkuus. lepuonuueckue pynkiuu. TpuronomMmerpuyeckie GyHKIMH, UX 1
Tpuronomerpu | CBOUCTBA U rpaduxu
YeCcKUe B ToM ymcie npakTHYeCKHX 3aHATHIA
byHKIIHA I'paduiky TPUTOHOMETPUUECKUX (PYHKIIUH 3
Tema 5.4. Coaeprxanue yueOHOro MaTepHuaJia, B TOM 4mcie npogeccHoHaJIbLHO — 4 OYHBIN
[IpeoOpazoBan | OPHEHTHPOBAHHOE
e rpadukos | CKaTHE U pacTsHKEHHE TPAYUKOB TPUTOHOMETPUYECKHX (PYHKIIUMA. 1
TPUTOHOMETPU
YECKUX B ToM uHc/Ie NPAKTHYECKHUX 3aHATHIH
dyHKIMI [TpeobOpazoBanue rpadKOB TPUTOHOMETPUUECKUX (DYHKITHI 3
Tema 5.5. Conep:xaHue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — 4 OYHBIN
Onucague OPMEHTHPOBAHHOE
npomsBoscTe | VICTIONIb30BaHNE CBOUCTB TPUTOHOMETPHIECKHUX (DYHKIMH B IPOPECCHOHATBHBIX
HHBIX 3amavax. Mcmonp3oBanue rpaikoB GYHKIUH IS HCCTIEOBAHUS TIPOIECCOB U

IMponecccoB C

3aBHCHUMOCTEH, KOTOPbIE BOSHUKAIOT IIPU PEILICHUH 3aa4d U3 JPYTUux y4eOHbIX
JUCIUIUIAH U peaThbHON KU3HU
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ITOMOLIBIO B ToM yHciIe NpaKTHYECKUX 3aHATHIA
rpadukos
yHKIMHA I'paduku GpyHkimit. CUTyallMOHHBIC 3312491 3
Tema 5.6. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPo(ecCHOHATBHO — 4 OYHBIH
O6paTHBIC OPHEHTHPOBAHHOE
TPUTOHOMETPHU Oo6patubie ¢pyakiuu. OOpaTHBIe TpUTOHOMETpUYeckre QyHKImu. VX cBOWCTBA U |
YECKUE rpaduKu
byHKIIHHA B ToM uMciIe NPAKTHYECKUX 3AHATHI

I'paduku 0OpaTHBIX TPUTOHOMETPUUYECKHUX (PYHKIMH 3
Tema 5.7. Conep:xanue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — 4 OYHBIN
Tpuronomerpu | OPMEHTHPOBAHHOE
qecKue TpuroHomerpudeckue ypaBHEHHs 1
ypaBHEHUS B ToM unciie npakTHYeCKUX 3aHATHI

PelreHre TpUroHOMETPUYECKUX YPABHEHUM 3
Tema 5.8. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPo¢ecCHOHATBHO — 4 OYHBIH
Tpuronomerpu | OPHEHTHPOBAHHOE
qecKHe [Iprmepsl TPUTOHOMETPUYECKHE HEPABEHCTBA. 1
HEPaBEHCTBA B ToM uHc/Ie NPAKTHYECKHUX 3aHATHIH

Pemrenne npoctelmmx TpUrOHOMETPUYECKUX HEPABEHCTB B TOM YHUCIIE C 3

MCTOJIb30BAHUEM CBOMCTB (DYHKIIMIA
Tema 5.9. Conep:xanue yueOHOT0 MaTepHaJia, B TOM 4ucjie NpogecCHOHAIBLHO — ] OYHBII
Pemenune OPMEHTHPOBAHHOE
3amay B ToM unciie npakTUYeCKUX 3aHATHI
TPUTOHOMETPHU | TpUrOHOMETPUUECKHE BBIPAKEHUS, YPABHEHHS U HEPABEHCTBA. Pemenue 3amay 7
U

Kontponbnas padota 4 1
IIpome:kyTouHasi arTecTanusi B popmMe KOHTPOJbHON padoThI 2

_ 2 ceMecTp
Pasznea 6. [IpouzBoaHasi QyHKIUM, ee MPUMEHEHHUE 34 JIP
O 1-4, 6-8§ I1P

Tema 6.1. Conep:xkaHue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — 4 OYHBIN
MOHOTOHHOCT | OPMEHTHPOBAHHOE

ITpoMexyTkr MOHOTOHHOCTH QYHKIIMH. MaKCUMyMbl U MUHUMYMBI ()YHKITHH.
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b (YHKLUH.

B Tom umncie MPAKTUYCCKHUX 3aHATHIA

Dkcrpemymbl | Hanbosbinee n HanmeHblIee 3HadeHUE QYHKIUU HA IPOMEKYTKE
byHKIHn.
Touku
IKCTpEMyMa
Tema 6.2. | Conep:kanue yued0HOro MaTepuasa, B TOM 4ucje NpodeccHoOHATbHO — OYHBII
IMoustre OpPHEHTHPOBaHHOE
0 HenpepbiBHBIE YHKITHH.
HENPEPHIBHOCT B ToM unciie npakTUYeCKUX 3aHATHI
1 QyHKIMN MeTtoa MHTEpBAJIOB ISl pEIICHNs HEPABEHCTB
Tema 6.3. Conep:kaHue y4eOHOro MaTepuaia, B TOM Yuciie poecCHOHAIBHO — OYHBIH
[IpousBosHas | OPMEHTHPOBAHHOE
yHKIHH [TpousBonnas ¢pynkiuu. [IponsBoaHble 37eMeHTApHBIX QYHKIHNH. DOpMYIIbI
HaXO0XJACHUS TPOU3BOIHON CYMMBI, IPOU3BEIECHUS U YaCTHOTO
B ToM umc/ie NPaAKTHYECKUX 3aHITHI
ITpumepbl Hax0XKeHNs MPOU3BOJIHON CYMMBI, IPOU3BEAECHUS U YaCTHOTO
Tema 6.4. Copnepixanue y4eGHOr0 MaTepHajia, B TOM 4ucJie poecCHOHAIBHO — OYHBIif
FGOMGTPI/I‘-IGCK OPUCHTHPOBAHHOC
Wil CMBICT I'eomeTpuyeckuii CMbICT MPOU3BOAHON (YHKIINH — YTIIIOBOM KO3 ULireHT
NPOM3BOIHOI KacaTelnbHOU K rpaduky (YHKIIUU B TOUKE. Y paBHEHUE KacaTeIbHOU K TpaduKy
byHKIIH
B ToM yncie mnpakTHYeCKHX 3aHATHIA
Pemenne ypaBHeHUH
Tema 6.5. Conep:kaHue y4e0HOro MaTepuaia, B TOM Yuciie poecCHOHAIBHO — OYHBIH
dusnueckuii OpPHEHTHPOBAHHOE
CMBICT Ouznyeckuil (MexaHUUECKU) CMBICH TPOU3BOAHOM. [IpuMeHeHne mpon3BoIHOM
npousBosHoil | V1A ONPE/IEIICHUS CKOPOCTH MPOLIECca, 33/IaHHOTO dbopmynoit unu rpadukom
B B ToM umc/Ie NPAKTHYECKUX 3aHITHI
MPO(ECCHOHAN | OrpesiesteHNst CKOPOCTH MPOLECCa, 3a1aHHOTO (OpMYJION Wi rpaduKom
BHBIX 3aJ]a4ax
Tema 6.6. Conep:kaHue y4e0HOro MaTepuaa, B TOM Yuciie poecCHOHAIBHO — OYHBIH
HpI/IMeHeHI/Ie OPHUEHTHPOBAHHOE
pou3BOAHOM | BO3pacTaHue u yObIBaHUE (PYHKIIMH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS

(YHKIMU 3HAKY TPOU3BOIHOM.
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K B ToM uHc/Ie IPAKTHYECKHUX 3aHATHH
HCCIIEIOBAHUIO
yHkumni [IpumeHeHue MpoU3BOIHON K HCCIeT0BaHUIO (DYHKIIMN HA MOHOTOHHOCTD U
Ha 3KCTPEMYMBI
MOHOTOHHOCTb
Y DKCTPEMYMBI
Tema 6.7. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPo¢ecCHOHATBHO — OYHBIH
Hccnenosanne | OPMEHTHPOBAHHOE
yHKIHiT Anroput™m uccienoBaHusS GYHKIMA U MOCTPOCHHS €€ Tpaduka ¢ TOMOIIIBIO
1 TIOCTPOEHHE MPOU3BOAHOMN. McTOpHs pa3BUTHSI MAaTEMATHYECKOTO aHAIN3a
rpadHKoB B ToM uHc/Ie IPAKTHYECKHUX 3aHATHIH
[Toctpoenue rpad kOB MHOTOWICHOB C UCITOJIb30BAHHUEM armapara
MAaTEMaTUYECKOT0 aHAJIN3A.
Tema 6.8. Conep:xkaHue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — OYHBIH
HawubGonpinee 1 | OpPHEHTHPOBAHHOE
HauMeEHbIIIee Haxoxaenne HanbosbI1ero 1 HauMeHbIIEero 3HaUYeHs] YHKIIMH Ha OTPE3Ke.
SHAYCHHUS B ToM uHc/Ie IPAKTHYECKHUX 3aHATHIH
(dyHKLHM Ha [IpumeneHne npou3BOIHOM ISl HAXO0XKACHUS HAWTYUIIETO PELIEHUS B IIPAKIIa/IHBIX
oTpeske 3aJ1a4ax, AJs ONpeAeTIeHUs] CKOPOCTHU IMpoLecca, 3a[aHHOTO (OPMYJION UITH
rpaduKoM
Tema 6.9. Conep:xanue y4eGHOT0 MaTepHuajia, B TOM YucJie NPodecCHOHAIBLHO — OYHBIH
Haxoxaenue OpHEHTHPOBAHHOE
ONTUMabHOTO | B TOM 4Hc/ie NPaKTHYeCKUX 3aHATHIi
pesyJbrara ¢
IIOMOLIBIO
npoussoanoi | IIpuxianHble 3a1a4n, B TOM YUCIIE COLMANIBLHO-DKOHOMUUYECKOTO M (PU3UYECKOTO
B xapakrepa, Pelienre npukiiaiHpIX 3a1a4 CpeICcTBaMU MAaTEMAaTUYECKOTO aHATIU3a
MPAKTUYECKHUX
3a7a4ya
Tema 6.10. Coaepxxanne y4eO0HOro MaTepHuaJia, B TOM 4Hcie NpogecCHOHAIBHO — OYHBIN
Pemienue OpHEHTHPOBAHHOE

B Tom umncie MPAKTHY€CCKHUX 3aHATHI
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3ajay. Huddepenunposanue pynknuii. Hanbombiiee u HauMeHblee 3HaYeHUS PYHKIIUU
[poussognas | Mccnenopanue QyHKIMI ¢ HOMOIIBIO IIPOU3BOHON 5
$ynkuum,
cc Konrponsnas padora 5 1
IIPUMEHEHNE
Pa3znen 7. MHOTOrpaHHUKHM M TeJ1a BpallleHUs 36 JIP
11O 1-4, 6-8 TTIP
Tema 7.1. Coaeprxanue yueOHOr0 MaTepHuaJia, B TOM 4ucie npogeccHoHaJIbLHO — ) OYHBIN
hdHQFQFPaHHH OPHUEHTHPOBAHHOE
KU [loHsiTHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHHUKA, BBIITYKJIbIE U 1
HEBBINYKJIbIE MHOTOTPAaHHHUKH;, pa3BEPTKA MHOTOTPAHHUKA
B ToM ymcie npakTHYeCKHX 3aHATHIA
[TocTpoeHne pa3BepTKU MHOTOIPaHHHKA 1
Tema 7.2. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPOo¢ecCHOHATBHO — ) OYHBIH
[Mpusma. OpPHEHTHPOBAHHOE
Ipsimast [Ipusma: n-yronapHas npu3ma; rpaHd U OCHOBAHUS IIPU3MBI; IPSAMasi U HAKJIIOHHAsS
W npaBuibHas | MPH3MBL 00KOBas U MOJTHAS TOBEPXHOCTh MPU3MBI. DJIEMEHTHI TPU3MBI. 1
MPH3MBI IIpaBunbHas npusma
B ToM ymcie npakKTHYeCKHX 3aHATHIA
ITocTpoeHne pa3BepTKU MPU3MBI 1
Tema 7.3. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPOo(ecCHOHATBHO — ) OYHBIH
[Tapannenenumn | OPMEHTHPOBAHHOE
en, ky6 B ToM umc/Ie MPAKTHYECKUX 3aHATHI
[MTapannenenunen, npsMOYroJbHBIN MapajieNenuIe]] 1 ero ceoicraa. Kyo. )
Ceuenue ky6a, napayenenunesa. IlloctpoeHne ceuenus Kyda U napajuiesenureia
Tema 7.4. Coaeprxanue yueOHOro MaTepHuaJia, B TOM 4ncie npogeccHoHaJIbLHO — ) OYHBIN
[upamupa. OpHEHTHPOBAHHOE
IpaBHIbHAS [Mupamuna: n-yroyipHas nupamuaa, TpaHu 1 OCHOBaHHE MTUPAMUIBL; OOKOBas U
nupamuza. MOJIHAS! TOBEPXHOCTh MUPAMU/IbL; IPABUJIbHAS U yCEUEHHAS MTUpaMuaa. DJIeMEeHThl | 1
Yceuennas [THPaMUIBI.
rmupaMia B ToM umc/Ie MPAaKTHYECKUX 3aHATHI _
Brruncnenne 371eMeHTOB MHOTOTPAaHHUKOB: p&0pa, TMaroHau, YIiibl 1
Tema 7.5. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPo(ecCHOHATBHO — ) OYHBIH

OPUCHTHPOBAHHOC
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bokoBas u B ToM uHc/Ie IPAKTHYECKHUX 3aHATHH
TTOJTHAS [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMOM MIPU3MBI,
IOBEPXHOCTh TJI0IAIb OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MIPSAMOi npu3Msl. [1momans
TIPH3MEIL, OOKOBOIT TOBEPXHOCTH U MOBEPXHOCTU MPABMILHOMN MUPaMUIBI, TEOPEMA O
MpaMHBI ionaau 60KOBOM MOBEPXHOCTH YCEUEHHON MUpaMUbl. BeranciaeHue Iiomam
OOKOBOI1 TOBEPXHOCTH ¥ MOBEPXHOCTU MPABMIILHOMN MUPAMUIBI
Tema 7.6. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPOo(ecCHOHATBHO — OYHBIH
JIBUKEHHE B OpHEHTHPOBAHHOE
IPOCTPAHCTBE. JIBrxeHue B ipocTpancTBe. CUMMETPHS B IPOCTPAHCTBE: CUMMETPHUSI
CummMerpus g | OTHOCHTEIIBHO TOUKH, NPAMOH, IIIOCKOCTH.
NPOCTpaHCTBE B ToM uHc/Ie IPAKTHYECKHUX 3aHATHIH
DJIeMEHThl CUMMETPHH B TUpaMuaax, napajuieiaenumneaax
Tema 7.7. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPogecCHOHATBHO — OYHBIH
HpaBI/IJ'IBHBIC OPMEHTHPOBAHHOE
MHOTOIPaHHHUK [ToHsiTHE TPAaBUIIBHOTO MHOTOTPAaHHUKA; IIPABUJIbHAS IPU3Ma U IPaBUJIbHAS
u, MUpaMuia; TpaBUiIbHAs TPEYToJibHAs MUPaMKIa U MPaBUIBHBINA TETPadap; KyO.
[IpencraBnenue 0 npaBUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ip, JOJAEKadAp U UKOCASP.
JIBrKeHne B MPOCTPAHCTBE. DJIEMEHTHl CHMMETPUHN B MPABUIIBHBIX
MHOTOI'pAaHHUKaX
B ToM uHc/Ie IPAKTHYECKHUX 3aHATHH
PacueTsl >IeMEHTOB IPaBHIbHBIX MHOTOTPAaHHUKOB
Tema 7.8. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPogecCHOHATBHO — OYHBIH
Cummetrpusi B | OPHEHTHPOBAHHOE
npoQeccum. CuMmMeTpusi B IPUPOJIE, ApXUTEKTYpE, TEXHUKE, B OBITY, B Ipodeccuu.
Ceuenus Hcnonp3oBaHue ABMKEHUN B TPOCTPAHCTBE MPH PEIICHUN MPOodhecCHnoHaTbHBIX
MHOTOTPaHHUK 3aga4. Ceuenust MMPU3MbI U TUPAMUIBI.
OB B B ToM uHc/Ie IPAKTHYECKHUX 3aHATHH
npodeccuonan | [locTpoenne ceuennii MHOrOrpaHHMKOB, HCIIONL3Ys METOJ CIIEN0B. Brinonnenue
BHBIX 337]a4ax | BBIHOCHBIX IJIOCKHMX YEPTEKEU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PHUTYD (BUA
CBEpXY, COOKY,CHHU3Y)
Tema 7.9. Conep:xanue yueOHOr0 MaTepHaJia, B TOM 4ucjie NpogecCHOHAIBHO — OYHBII
]—[HHHHHP, ero OPUCHTHPOBAHHOC
B ToM uHc/Ie IPAKTHYECKHUX 3aHATHH
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cocrapysitony | L{lumuHapudeckas OBEpXHOCTh, 00pa3yIoNie MUIUHAPUIECKON MTOBEPXHOCTH, OCh
e. Ceuenue HWIMHAPUYECKON moBepxHocTH. Llumuuap: ocHoBaHUS U OOKOBasi HOBEPXHOCTH,
LHTHHIPA o0pa3yrolas 1 och; IJI0MAaAh OOKOBOI U TIOJHOM MOoBepxHOCTU. M300pakeHue
UWIMHJpPA Ha TIocKocT. Pa3Béprka nunuuapa. CeueHus UWiInHAPa (II0CKOCTHIO,
IapajuIesIbHOM WU NEPIEHANKYISIPHON OCH UJIMH]PA)
Tema 7.10. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPo(ecCHOHATBHO — OYHBIH
Konyc, ero OpPHEHTHPOBaHHOE
cocTapjIstomy | B TOM YHC/Ie NPAKTHYECKUX 3aAHATHI
e. CeueHHE Konunyeckas noBepxHOCTh, 00pa3yroliie KOHUYECKO! MOBEPXHOCTH, OCh U
Komyca BEpIIIMHA KOHUYECKOW MoBepXHOCTU. KOHYC: OCHOBaHUE U BEepIIIMHA, 00pa3yrolas
1 OCh; TUIOMIAF OOKOBOM 1 MTOJTHOW MTOBEPXHOCTH BhruwciieHus miommaan 00KOBOH 1
IIOJIHOW ITOBEPXHOCTH
Tema 7.11. Coaep:kanune y4eGHOr0 MaTepHalia, B TOM YHcJIe POGecCHOHATIBHO — OYHBII
VceueHHbIit OpPHEHTHPOBAHHOE
KOHYC. B ToM umc/ie NPaAKTHYECKUX 3aHITHI
Ceyenme VY ceu€HHBIM KOHYC: 00pa3yrolire U BbICOTa; OCHOBaHMS U OOKOBAasi IOBEPXHOCTb.
YCEUEHHOTO N300paxeHne KoHyca Ha IUIOCKOCTH. Pa3Béprra konyca CeueHust Kkonyca
KOHyCa (TITOCKOCTHI0, MapalljIeNIbHON OCHOBaHHIO, U MJIOCKOCTHIO, MPOXOIIEH yepes
BEPILUHY)
Tema 7.12. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPo¢ecCHOHATBHO — OYHBIH
[Tap u cepa, | OPHEHTHPOBAHHOE
UX CECYCHUS B ToM umcie npakKTHYeCKUX 3aHATHIA
Cdepa u map: ueHTp, paanyc, IuaMerp; IUIOMIalb MOBEpXHOCTH cdepbl. B3aumHoe
pacnosoxeHue cepsl U IIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe.
N3o6paxenue cdepsl, mapa Ha mnockoctu. CedeHus mapa
Tema 7.13. Conep:kanne y4eOHOr0 MaTepHaJia, B TOM YHCJI€e MPogecCHOHATBHO — OYHBIH

ITonsiTre 00
00BeMe Tea.
O0BEMEI
MHOTOTPaHHHK
OB U T€ll
BpaICHUS

OpHEHTHPOBAHHOE

B ToM uncie mpakKTHYeCKHX 3aHATHIA

[TonsiTre 06 06bEMe. OcHOBHEIE CBOWCTBA 00BEMOB Tel. O0BEM MUpaMUIbI,
MPU3MBI TWIMHAPA, KoHyca. O0BEM 1mapa u miomaab chepbl. Beruncienune 06beMoB
TEOMETPUIECKUX (PUTYP
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Tema 7.14. Conep:xaHue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — ) OYHBIN
O0BeMEBI U OPHEHTHPOBAHHOE
TUTOIIA M B ToM ymcie npakTHYeCKHX 3aHATHIA
MOBEPXHOCTCH | [TomoOHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEKTY MIOMAAAMY TOBEPXHOCTEH )
NOJOOHBIX TEN | M 0ObEMaMu MOTOOHBIX Tel. Pemenue 3a1au
Tema 7.15. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPogecCHOHATBHO — ) OYHBIH
KomOunamun OPHEHTHPOBAHHOE
MHOTOrPaHHHK MHororpaHHHK, onucaHHbIi okolio ceprl. Cepa, BircaHHAss B MHOTOTPaHHHUK 1
OB U T WJIM B TEJO BpanieHusl. MHOrorpaHHHK, BOMCAHHBIN B TEJIO BPAIICHUS
B ToM umcie npakKTHYeCKUX 3aHATHIA
Pemenne 3agau 1
Tema 7.16. Conep:xkaHue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — ) OYHBIH
KOM6I/IH3HHI/I OPUCHTHPOBAHHOC
reomMerpuyeck | B TOM YHC/Ie NPAKTHYECKHX 3AHATHI
HX TCH HA Hcnonp30BaHre KOMOMHAIIMA MHOTOTPAHHUKOB M TEJI BPAIICHHS HA TTPAKTHKE 2
IIPAKTHKC Penienue nmpakTMKOOPUEHTUPOBAHHBIX 3a7a4
Tema 7.17. Conep:xaHue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — OYHBIN
Pemerme OpHEHTHPOBAHHOE 4
3a1ad4. —
MHoTOrpaHHT B ToM uYHcIIe IPAKTHYECKHX 3aHATHI
. Brruncnenue Benu4uH (JUIMHA, YroJl, 00beM, TUTOIIalb TOBEPXHOCTH ) 3
reoMeTpUUYECKUX QUTYp, UCIIOIB3YS H3YUYeHHBIE (HOPMYIIBI U METOIbI
BpallicuA KontponbHas pabota 6 1
Pa3nea 8. IlepBooOpasHasi pyHKuIMH, ee IPUMEHEHHE 18 JIP
11O 1-4, 6-8 ITP
Tema 8.1. Conep:xkaHue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — 4 OYHBIN
Hep3006pa3Ha OPHEHTHPOBAHHOE
1 yHKIHHA IlepBoobpaznas. Tabauia nepBooOpa3HbIX 1
B ToM uHc/Ie IPAKTHYECKHUX 3aHATHIH
OnpenesieHue NepBoOOPa3HBIX 3
Tema 8.2. Conep:xaHue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — 4 OYHBIH
[nomams OpHEHTHPOBAaHHOE
KPUBOJIMHEHHO WHTerpas, ero reoMeTpuyecKuii 1 PU3NIECKUI CMBICT. 1

B Tom umnciie MPAKTHY€C€CKHUX 3aHATHI

32




1 Tpamneuum.

®opmyna Brruucnenue unrterpana no ¢popmyne Hetotona-JIeitOnura 3
HproTona —
JletiOuuIa
Tema 8.3. Coaep:kanune y4eGHOr0 MaTepHalia, B TOM YHcJIe POdecCHOHATBHO — OYHBII
OHpCI[eHeHHbI OPUCHTHPOBAHHOC 4
1 MHTETpal
B [Ipumenenne nnaTerpana Juist BolYuciaeHus: GU3NYECKUX BEIMYUH 1
npodeccronan B ToM umc/Ie MPAaKTHYECKUX 3aHATHI
BHOU
ACATCIBHOCTH | PerreHue 3a/1a4 HAa MPUMEHEHUE MHTETpasia Ul BBIYUCICHUS (PU3NUECKUX BETHUUH 3
U KU3HA U IUTOIIagen
Tema 8.4. Conep:kanune y4eGHOr0 MaTepHalia, B TOM YHcJIe POgecCHOHATBHO — 6 OYHBII
Perrenne OpPHEHTHPOBAHHOE
3a/a9 Ha B ToM unc/1e MPAaKTHYECKUX 3aHATHI
HAXOXKICHHE Pemenue 3amau Ha HaXOXKIEHUE TIEPBOOOPA3HOM U €€ MPUMEHEHUE 5
epBOOOPa3HO
iuee KonTponsHas pabora 7 1
MpUMEHEHUE
Paznen 9. Teopusi BeposATHOCTEH M CTATUCTUKA 38 JIP
IO 1-4, 6-8 TIP
Tema 9.1. Coaep:kanue y4eGHOr0 MaTepHalia, B TOM YHCJIe POGecCHOHATBHO — 4 OYHBIIt
HpeIICTaBJ'IeHI/I OPUCHTHPOBAHHOC
e TaHHbIX [IpencraBieHne qJaHHBIX C TOMOLIBIO TadbIUI U nuarpamm. CpenHee
- apudmernyeckoe, MeraHa, HaMOOJbIIIEEe U HANMEHbIIIee 3HAYCHHUSI, pa3Max, 1
ommcaTensHas | AACTIEPCHS, CTAHIAPTHOE OTKIOHCHHE YHCIIOBBIX HabOpOB
CTATHCTHKA B ToM umcie mpakKTHYeCKHX 3aHATHIA
Borunciienust MeIMaHa, HanOOoJIbIlIee M HAUMEHBIIIee 3HAUCHUS, pa3Max, 3
Tema 9.2. Conep:kanune y4eGHOr0 MaTepHalia, B TOM YHcJIe POGecCHOHATBHO — 4 OYHBII
CocraBiieHne OPUEHTUPOBAHHOE
TaOITHI [TepBruunas 00pabOTKa CTATUCTUYECKUX AaHHBIX. ['paduueckoe ux mpencraBieHue.

HaxoxaeHne cpeiHIX XapaKTePUCTHK, HAOJII0JaeMbIX JaHHBIX.

B ToM ymcie npakTHYeCKHX 3aHATHIA
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Y rarpaMm Ha

IIPAKTUKE [IprMeHeHne CTaTUCTUYECKUX METOOB JUIsl pelleHus: MpodecCHOHABHBIX 3aau
Tema 9.3. Conep:xanue yueOHOr0 MaTepHaJia, B TOM 4ucjie NpogecCHOHATBLHO — OYHBII
OHepauHH Hag | OPUEHTHMPOBAHHOE
COOBITHAMH, CnyyaitHble S5KCIIEPUMEHTHI (OTIBITHI) U CITydyaliHbIe COOBITHSI. DIIeMEHTapHbIE
Hal coObITHs (MCXObI). BeposSTHOCTE CIIy4aliHOTO COOBITHS. BIM30CTh YaCTOTHI U
BEPOATHOCTAM BEPOATHOCTH COOBITHI. CnyqaﬁHH? OIIBITBHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
e — coOBITUSIMH. BEpOSITHOCTH COOBITHII B OMBITAX C PABHOBO3MOKHBIMH
3JIeMEHTapHBIMU cOOBITUAMU. Oniepalnu HajJ COOBITUSIMU: TIEpEceueHue,
BEPOATHOCTD 00beIMHEHNE, IPOTUBOIIOJNIOKHBIE COOBITH. Inarpammsl Ditnepa. @opmyna
CJIO’KEHUSI BEPOATHOCTEM. Y CJIOBHASI BEPOSITHOCT.. [[epeBo cinydaitHOTO
skcriepuMenTa. Gopmyna moaHou BeposTHOCTH. HezaBucuMbie cOOBITHS
B ToM ymcie npakKTHYeCKHX 3aHATHIA
YMHOKEHUE BEPOSATHOCTEMN
Tema 9.4. Conep:xaHue yueOHOro MaTepHaJia, B TOM YHcJ/ie MPogecCHOHATBHO — OYHBIN
JIeMEHTBL OPUCHTHPOBAHHOC
KOMOHMHATOPUK Komb6unartopnoe npasuino ymHoxeHnus. [lepectanoBku u paxropuan. Yucno
- coyeranuii. Tpeyronsauk Ilackans. @opmyna 6mHoma HeroToHa
B ToM uHc/Ie IPAKTHYECKHUX 3aHATHH
Beruncnenue mo Gopmyiie Onnoma HeroToHa
Tema 9.5. Conep:xanue y4eGHOT0 MaTepHuajia, B TOM YucJie NPodecCHOHAIBLHO — OYHBIif
BepositTHOCTB OPUEHTHPOBAHHOE
B Brruncnenne BeposiTHOCTEH ¢ HCIONb30BaHUEeM (hopMyn kKoMOuHaTOpuKU. O1IeHKa
npodeccronan | BEPOATHOCTH cOOBITHS B TPOPECCHOHATBHON JEATEITHHOCTH.
BHBIX 3271249aX B ToM ymcie mpakKTHYeCKHX 3aHATHIA
Pemenne npodeccrnoHabHBIX 33124 Ha BEPOSITHOCTH COOBITHS
Tema 9.6. Conep:xanue y4eGHOT0 MaTepHuajia, B TOM Yuciie NPo¢decCHOHAIBLHO — OYHBIif
Cepun OPUEHTHPOBAHHOE
nocienopare; | DHHAPHBIN CIIy4aiiHbIi ONBIT (MCIBITAHKE), YCIIeX U Heynada. HesaBucumsbie
BHBIX ncnbeiTanus. Ceprs HE3aBUCHMBIX MCIIBITAHUN IO IEPBOTO yCIexa.
HMCIILITAHMIA B ToM ymcie mpakKTHYeCKHX 3aHATHIA
Cepust He3aBUCUMBIX MCTIBITaHUM bepHymiu
Tema 9.7. Conep:xanue yueOHOr0 MaTepHaJia, B TOM 4ucjie NpogecCHOHAIBHO — OYHBII

OpHEHTHPOBAHHOE
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Crny4aiinbie

Cnyuaiinas BennuuHa. Pacripenenenue BeposiTHocTel. Jluarpamma pacrpeneneHus.

BEJINYUHBI [Ipumeps! pacnpeneneHuit, B TOM 4uciie, TeOMETPUUYECKOe U OMHOMUANIBHOE.
151 UucnoBble XapaKTEPUCTUKU CIIyYailHBIX BEJIMYUH: MAaTEMaTUYECKOE OKHUIaHUE,
pacrpenesieHd | JUCIepCus U CTaHAapTHOE OTKJIOHeHMe. [IpuMeprl mpruMeHeHns: MaTeMaTu4eckoro | 1
s OKMJIaHHs, B TOM YHUCJIE B 337ja4ax U3 [IOBCEIHEBHOM KU3HU. MaTeMaTu4ecKoe
Maremaruueck | OXHUAaHue OMHAPHOM CIydailHOW BeaHurHbl. MaTeMaTuyecKoe 0KH1aHue CyMMBbI
0€ O’KMJaHue | CIAy4YalHbBIX BEIMYUH.
CIydaiiHOU B ToM unciie npakTUYeCKUX 3aHATHI
BeJIMYMHBI Matemaruueckoe 0KHIaHNUEe U AUCTIEPCHSI TEOMETPUUECKOr0 U OMHOMHAIIBHOTO 3
pacrpenesIeHun
Tema 9.8. Conep:kanne y4e0HOr0 MaTepnaJia, B TOM YHCJI€e MPOogecCHOHATBHO — 4 OYHBIH
3aKoH OpPHEHTHPOBAHHOE
GONBIIINX 3aKoH OOJBLIMX YHCEN U €r0 POojb B HAyKe, IpUpoie U obuecTe. BeiOopouHbIii
qEcel METO/JI ucclieIoBaHni. DyHKIIMS TIOTHOCTH pactipeaeseHus. PaBHomepHoe 1
Henpepsisupie | PACTIPEACIICHHC U €TI0 CBOHCTEA. HO“HHTI/IC 0 HOPMaJIbHOM pacIlpeAcIICHUN
cotyuaitabe B ToM unciIe MPaKTHYECKUX 3aHATHI
BEITUYUHBI
(pacnpenenen
us). IIpuMeps! HeNPEPBIBHBIX CIIyYalHbIX BEJIMYNH 3
Hopmansnoe
pacrpeneieHu
e
Tema 9.9. Copaepxanne y4eOHOro MaTepHuaJia, B TOM 4ucie NpogecCHOHAIBHO — 6 OYHBIN
Pemienue OPHEHTHPOBAHHOE
3a1a4 B ToM ymcie npakKTHYeCKUX 3aHATHIA
KOMBHHATOPHK DNeMEHTHI KOM6PIH8.TOpHI§PI. CoOpbiTHe, BeposATHOCTH COObITHS. CloXKeHHE U 5
H, CTATHOTHKH YMHO>KEHHE BEPOATHOCTEN
1 TCOpHH _ | KonrponbHnas padora 8 1
BEPOSITHOCTEMN
Paznen 10. MaTemaTu4ecKuii NPAKTHKYM )8 JIP
11O 1-4, 6-8 TTIP
Tema 10.1. Conep:kanne y4e0HOr0 MaTepHaJia, B TOM YHCJI€e MPogecCHOHATBHO — 4 OYHBIH

OpHEHTHPOBAHHOE
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Matpuis! u CriocoObl pereHust CUCTeM JIMHEHHBIX ypaBHeHU. [lonsTus: matpuna 2x2 u 3x3,
ONpeieNIuTeNN | ONPEAENUTENb MaTpullbl. Meton 'aycca perienus CuCTEM JTMHEHHBIX YPABHEHHI. .
ITpumeHeHne maTpull B ”HGOpMATHKE
B ToM ymcie npakTHYeCKHX 3aHATHIA
Pemrenne npukia HeIxX 3a1a4y
Tema 10.2. Coaep:kanue y4eGHOr0 MaTepHalia, B TOM YHCJIe POGecCHOHATBHO — OYHBII
JIeMEHTBL OPUCHTHPOBAHHOC
BEKTOPHOI Kommtanapueie BekTopsl. Pa3noxkenue BeKTopa o TpeM HEKOMILTAHAPHBIM
are6psI BEKTOpaM. Y paBHEHHE IJIOCKOCTH. [ €OMETpUUECKHI CMBICIT ONIpeAeanTes 2X2.
B ToM unci1e MPaKTHYECKUX 3aHATHI
Pemrenne npukia HeIx 3a1a4y
Tema 10.3. Coaep:xkanune y4eGHOr0 MaTepHalia, B TOM YHcJIe POGecCHOHATBHO — OYHBII
KomriekcHple | OPHEHTHPOBAHHOE
qreia [TonsiTne kommiekcHOro uyncia. ConpskeHHbIE KOMIUIEKCHBIE YMCIa, MOAYJIb U
apryMeHT KOMIIJIEKCHOro uucia. dopma 3anmucu KOMIUIEKCHOTO YHCIIa
(reomeTpuydecKas, TPUrOHOMETpHUIECKasi, ajiredpandeckast).
B ToM ymcie npakKTHYeCKUX 3aHATHIA
Apudmernueckre AeHCTBHUS ¢ KOMIUICKCHBIMU YHCIIAMHU
Tema 10.4. Coaep:kanune y4eGHOr0 MaTepHalia, B TOM YHcJIe POdecCHOHATBHO — OYHBIi
I'pader OPHMEHTHPOBAHHOE
[Tonsitue rpada. CBs3HbIM rpad, AepeBo, UK rpad Ha mockocTu. [IpumeHnenune
rpacda B uH(pOpMaTHKE
B ToM ymcie npakKTHYeCKHX 3aHATHIA
Pemrenne npukiiagHpIX 3a1a4.
Tema 10.5. Conep:kanune y4eGHOr0 MaTepHalia, B TOM YHcJIe POGecCHOHATBHO — OYHBIi
3amaun OPMEHTHPOBAHHOE
MaTeMaTHdeck | B TOM YHc/Ie IPAKTHYECKHUX 3aHATHH
oii cTatucTuky | BapHAIMOHHBIHA psij. Tlonuron yactor u ructorpaMma CTaTHCTUYECKHIE
XapaKTEPUCTHKH psijia HAOII01aeMbIX JTaHHbBIX
Tema 10.6. Conep:kanne y4eOHOr0 MaTepHaJia, B TOM YHCJI€e MPo¢ecCHOHATBHO — OYHBIH
Jlornueckue OpPHEHTHPOBAHHOE
oneparmn B ToM umc/Ie MPAaKTHYECKUX 3aHATHI
¢ Jlornueckue onepauuu. Ilpumenenue nuarpamm Oiinepa—BeHHa aiis pelenue
MHOKECTBAMHU | TEOPETUKO-MHOKECTBEHHBIX 3a/1a4 NpodeCCHOHaIbHONM HAPaBIEHHOCTH, 3a]1a4
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MH(POPMATUKU U IPYTUX YUEOHBIX TUCIUIUIMH U JUIS OTIMCAHUS pPeabHBIX
MPOLIECCOB U SBJICHUI. Penenne TeopeTHKO-MHOKECTBEHHBIX 33134
npodeccuoHaTbHON HANPaBIEHHOCTH, 331a4 HHPOPMATUKU U IPYTUX YUEOHBIX
JMCIUILIMH M JUIS ONMCAHHS PEATbHBIX IPOLIECCOB U SIBICHUN

Tema 10.7. Coep:kanne y4eGHOro MaTepuaa, B TOM YHcJIe MPOGecCHOHATIBHO — 4 OYHBIH
Pemenue OpHEHTHPOBAHHOE

3amay B ToM 4yMc/Ie IPAKTHYECKHX 3aHATHIH

MaTCMaTHICCK | [TpymeHeHNE N3yYEHHBIX MATEMATHIECKHX (DAKTOB K PELICHHIO 33124 U3

oro pasIMYHBIX 001acTEl HAYKH U PeaTbHOM KU3HU 4

HpaKkTHKyMa

IIpomesxkyToUHasi aTTecTallsl B POpMe K3ameHa 14

O0bem o0pa3oBaTeIbHON NPOrPaMMBbI 304
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4. YCJIOBUS PEAJIM3AIINA PABOYEN ITIPOT'PAMMBI YUEBHOI'O IIPEJMETA

4.1. Ins peaym3anuu MporpaMMbl yd4eOHOTO TpeAMETa MPETYCMOTPEHBI CIEAYIOIINE
CIICIUAaJIbHBIC ITIOMCIICHUA

Kabunetr MaTeMaTUKu, OCHAIIEHHBIH
- 000py/I0BaHUEM: KOMIUIEKT YEPTEKHOTO 000PYJ0BaHUS U MPUCIIOCOOIECHUHN NSt
HIKOJIbHOW JOCKU (TPEyTrOJabHUK, TPAHCIIOPTHUD, LIUPKYJIb, TUHEHKA);
- MOJENH MJii M3yYeHHUs TeOMEeTpUYecKHX ¢uryp (YacTd LEJIoro Ha Kpyre,
TPUTOHOMETPUUYECKUN KPYT, CTEPEOMETPUUYECKUN HAOOP, HAOOPHI TEOMETPUUECKUX
Mojienel U GUryp ¢ pa3BepTKON);

4.2. udopmanrionHoe obecreyeHne peann3aiiy NporpaMmMbl

Jnsa peanuzanyy TporpaMMbl  OMOnMoTeuHblt (QoHI 00pa3oBaTeabHOU
OpraHM3aIiy MPeayCcMaTPUBAET MIeUYaTHbIC W/WIH IJIEKTPOHHBIE 00pa3oBaTeIbHbIC
U HUHQOPMALMOHHBIE PECYPChl, PEKOMEHAYEMBbIX JJisi HCIOJb30BaHUS B
o0pa3oBaresbHOM IpoLecce.

4.2.1. OCHOBHBIE HCTOYHUKHU

4.2.1.1. OcHOBHBIE ITIEUYATHRIE U3IAHUS
1. Maremaruka: yueOHuk/ bammvakoB M.U.- 2-e u3z., crep. - M: KHOPYC, 2021.
(Cpennee npodeccroHaibHOE 00pa30BaHUE)
2. Maremaruka: anreOpa W Hayajga MaTeMaTHYECKOrO aHajlu3a, I'€OMETpHS.
Anre6pa um Havanma maremarudyeckoro anammsa. 10-11 kmace. Anmumo ILIA.,
Konsrun FO.M., TkaueBa M.B. u npyrue. - M: IIpocsewenne, 2022.
3. Maremaruka: anrebpa M Hauajga MAaT€MaTHYECKOTO aHajin3a, TE€OMETPUS.
['eometpus. 10-11 knacc. Atanacsan JI.C., bByry3zos B.®., Kanomues C.b. u npyrue.
- M: TIpocsemenue, 2022.

4.2.1.2. OCHOBHBIE JEKTPOHHbBIE U3/IAHUS
1. Becepoccuiickue natepHeT-omumnuansl. - URL: https://online-olympiad.ru / (nata
obpamenus: 12.04.2025). - TeKCT: 2JI€KTPOHHBIM.

2. Enunas  xomekuus 1u@poBeIX  oOpa3zoBaTenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata obpamenus: 08.04.2025). - Tekcr:
AJIEKTPOHHBIN.

3. Undpopmanmonnas cucrtema «EgmHoe OKHO 1ocTynma K 00pa3oBaTelibHbIM
pecypcam». - URL: http://window.edu.ru/ (naTta obpamenus: 02.04.2025). - Tekcr:
AIEKTPOHHBIN.

4. Hayunas snexktponnas 6uoimoteka (HOB). - URL: http://www.elibrary.ru (mara
obpamenus: 12.04.2025). - TekcT: 31€KTPOHHBIH.

5. OtkpeiThid  kKoutemk. Marematuka. - URL: https://mathematics.ru / (marta
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOT'O ITPEJIMETA

Peszyrvmamut 00yuenusn

Kpumepuu oyenku

Memoowl ouenku

Hepeqeﬂb JUYHOCMHbIX
pes3yibmamos, oceausaemsblx 6
pamkax npeomema

TOTOBHOCTb K TPY/y, OCO3HAHUE
[EHHOCTH MacTepCTBa,
TPYIOJTIOOHE;

- FOTOBHOCTh K AaKTHMBHOM
JEeSITEIIbHOCTH
TEXHOJOTHYECKON 51
COLIMANILHOM  HANpaBJIEHHOCTH,
CHOCOOHOCTh ~ MHHULIMUPOBATb,
IUTAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHSATH TaKyIo
JeSITeNIbHOCTD;

- UHTEpPEC K Pa3IUnIHBIM
chepam npodecCuoHaTbHOM
NESITEIIbHOCTH,

OI.[CHKa JIMYHOCTHBIX PE3YJIbTATOB,

oOyJaronxcs OCYIIECTBIISIETCS
uyepes OIICHKY JIOCTHKEHHS
TUTAHUPYEMBIX pe3yabTaToOB
OCBOCHHUS OCHOBHOM
00pazoBaTeILHOM MIPOTPAMMBI,
KOTOpBIE YCTaHaBIUBAIOTCS
tpedoBanusimu GI'OC COO.

Hoctmxenne JUYHOCTHBIX
pe3ynpTaTOB  HE BBIHOCHTCA HA
UTOTOBYIO OIICHKY OOyYaroIuxcs, a
ABNISIETCS. ~ TPEIMETOM  OIEHKH
3 dexTuBHOCTH BOCITUTATEIHHO-
00pa3oBaTeNbHOM JIESATSIIEHOCTH

00pa3oBaTeIbHON OpraHu3alvud |
00pa3oBaTEeNbHBIX CHUCTEM Pa3HOTO
YPOBHSL.

Bo BHyTpeHHEM
MOHHUTOPHHTE BO3MOXKHA
OIICHKA
c(hOpMUPOBAHHOCTHU
OTJIENBHBIX JIMYHOCTHBIX
pe3yIbTATOB,
MIPOSIBIISTIONIMXCS B
Y4acTUU O00Y4YaIOLINXCS B
0O0IIIECTBEHHO 3HAYUMBIX
MEPOTIPHUSITUAX
(denepanbHOTO,
PETHOHAIBHOTO,
MYHUIIHIIATBHOTO,
LIKOJIBHOTO YPOBHEH; B
COOJIIOZICHUU HOPM U
MPaBWI, yCTAHOBJICHHBIX B
001eobpazoBaTeIbHOM
OpTraHH3aIlNY; B
IEHHOCTHO-CMBICIIOBBIX
yCTaHOBKax
o0yJaronmxcs,
(bopMHpYyEMBIX
cpencTBaMH YIeOHBIX
MPEIMETOB; B
OTBETCTBEHHOCTH 32
pe3yabTaThl O0YICHMS;
CIIOCOOHOCTH JeNaTh
OCO3HAaHHBIN BBIOOD CBOECH
o0Opa3oBaTeIbHOI
TPAEKTOPUH, B TOM YHCIIC
BBIOOD TTpodheccum.

Ilepeuenv yenesvix opuenmupos
(pe3yn1bmamos 0ceoeHUs.
npocpammbl 60CNUMAHUS),
0ceausaemvlx 8 pamkax npeomema
Lo I-1]O 8§

IAHATU3 COCTOSIHUSI BOCIIUTATENbHON
JEeSITEIbHOCTH  MPOBOJUTCA  TIO
CIIEYIOIINM TTIO3UIIHSIM:

- IPOBOJMMEIE B 00pa3oBaTeIbHON
OpraHuzald  MEpONpusATHS U
pean30BaHHBIE TPOCKTHI; CTEICHb
BOBJICUEHHOCTH OOy4aromuxcs B
OPOCKTHl W MEpPONpHSTHS  Ha
MYHUIIMIIATEHOM, PETHOHAIBHOM H
(dhenepaabHOM YPOBHSX;

- BKIIIOYEHHOCTh ~ OOydaromuxcs |
npernojaBareneid B JICSTENBHOCTh
Pa3INYHBIX 00BETNHCHNUH;

ydacTre 00yJaroluxcs B KOHKypcax
(B TOM uymMcie B  KOHKypcax
podeCcCHOHATLHOTO MacTEpCTBA);

- CHIDKCHHE HETaTUBHBIX
(hakTOpOB B cpene 00yqaroIHuXCs
(YMCHBIIICHHE YHCITa 00YJaronIuXcs,
COCTOSIIIIMX HA Pa3IMYHBIX BHIAX
npOoQHIAKTHYECKOTO

OCHOBHBIMH ~ CIIOCOOAMHM
OIICHKH SIBJISTFOTCS
MeJaroru4ecKoe
HaOJIIOIEHHE,

aHKETHpOBaHUE Oeceapl ¢
OoOydJaromMucs ©  HX
pomuTeNssMu  (3aKOHHBIMH
TIPEACTABUTEIISIMH),
MeIarorndecKuMu
paboTHUKaMH,
MPEJCTaBUTENSIMA  COBETA
00yJaromuxcss M0 TaKuM

BOMpoOcaM, Kak: KakKue
MpOOJIEMBI, 3aTPYAHCHHS B
pohecCHOHATBLHOM
pasBUTHH  OOYYAIOIIUXCS
yAaioch  peHuTh 32
TIPOTIIE TITHA Y4IeOHBIH
roa?
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YyUETa/KOHTPOJIS, CHIDKECHHE YNCIIa
COBEPIIICHHBIX MTPABOHAPYIIICHHIA;
OTCYTCTBHE CYHUIIU/IOB CPEIH
oOyJarommxcs).

Kakue MPOOIIEMBI,
3aTpyIHEHHS PEIINTh He
yAaI0Ch U oyemy?

KaK#e HOBBIC TIPOOJIEMBI,
TPYIHOCTH TOSIBHIIACH?
HaJT 9eM TIPEICTOUT
paborath
MEeAarornIeckoMy
KOJUICKTUBY? | TIp.

Iepeuenv memanpeomemuuix
Pe3VIbmamos, 0Cceausaemblx 8
pamkax npeomema

CaMOCTOSITEIILHO
dbopmynupoBaTh u
aKTyaJu3upoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh
CYLIECTBCHHBIM IpU3HAK WU
OCHOBaHUSl JJIi  CpaBHEHUS,
KJIacCU(pUKALUU U 000OIICHNUS,
- OTIpeessATh Leu
NesITebHOCTH, 3aJaBaTh
napaMeTpbl W KPUTEPUHU HUX
JOCTHKEHUS;

- BBISIBJISTD
3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B

paccMaTpUBaEMBbIX SIBICHUIX;
- BHOCUTHh KOPPEKTHBBHI B
NeSITeTIbHOCTD, OLICHUBATb
COOTBETCTBHE pe3yIbpTaToOB
HensM,  OLEHMBATh  PUCKU
HOCJICICTBUH AEATEILHOCTH;

- pa3BuUBaTh KpEaTHBHOE
MBIIIJICHHE  TPU  PELICHUH
XKHU3HEHHBIX Tpo0IeM

OreHka METanpeAMETHBIX
pe3ynbTaTOB MPEACTaBISET COOOM
OIIEHKY IIOCTIXEHHS TUTAHUPYEMBIX
pe3ynbraToB ocBoeHus OOII COO,
KOTOpBIE OTPa)XaroT COBOKYIMHOCTH
MO3HABATEIHHBIX,
KOMMYHUKATUBHBIX U PETYJIITUBHBIX
VHHUBEPCATBHBIX YUESOHBIX JICHCTBUN.
OCHOBHBIM 00BEKTOM OIIEHKH
MeTanpeaMETHBIX pe3yIbTaToOB
SIBJISICTCS:

OCBOCHWIC 00yJaroIMMUCs
YHUBEPCAIBHBIX YICOHBIX TCHCTBHMA
(perynsaTHBHBIX, TIO3HABATEIBHBIX,
KOMMYHUKATHUBHBIX);

CIIOCOOHOCTH WCTIOJB30BaHUSA
YHHUBEPCAITBHBIX YYCOHBIX JCHCTBUN
B TI03HABATEILHOM U COIMAIBHOU
MIPaKTHKE, TOTOBHOCTh K
CaMOCTOSITETFHOMY  TUIAHUPOBAHHUIO
u OCYIIECTBIICHUIO yueOHOM
JIeSTeIbHOCTH, OpTraHM3alNn
yaeOHOTO COTPYAHHYCCTBA c
MearoOTUIeCKUMUA  PaOOTHUKAMU U
CBEPCTHMKAMH, K  Yy4YacTHIO B
MOCTPOECHUHU VHAWBHUTYaTbHON
00pa3oBaTenbHON TPACKTOPHH;
OBJIaJICHNEC  HAaBhIKAMH  y4eOHO-
HCCIIE/IOBATENIbCKOM, TPOEKTHON U
COIMAJIFHON IE€ATEIHHOCTH.

Hns MIPOBEPKHU
c(hOpMUPOBAHHOCTHU
PETYIATUBHBIX,
KOMMYHHKAaTHBHBIX u
MMO3HABATEILHBIX
YHUBEPCAIBHBIX yUEOHBIX
JEUCTBUA — DBKCIepTHas
OIlCHKa  Tmpolecca |
PE3yNETAaTOB BEHITIOTHECHUS
TPYNIOBBIX W (WJIH)
VHAWBHTY aTbHBIX
Y4eOHBIX HCCIICIOBAaHUN H
MIPOEKTOB.

OrneHKa TOCTHKEHHS
METaNnpeIMETHBIX
PE3yIIETAaTOB
OCYIIIECTBISETCS
aIMUHUCTpaLuen
o0pa3oBaTeIbHOMN
OpraHM3alNHU B XO/Ie
BHYTPEHHETO
MOHHTOPUHTA.
ConeprxkaHue u
MIEPUOANIHOCTD
BHYTPEHHETO
MOHHUTOpPHHTA
YCTaHaBIUBAETCS
penieHreM
Mearornieckoro CoBeTa
obpazoBaTeabHON
OpraHH3aIINY.
WucTpymenTapuii MoxxeT
CTPOUTHCA Ha
MEXIPEIMETHON OCHOBE U
BKITIOYATh
JTUATHOCTUYCCKHUC
MaTepHaibl 10 OIIEHKE
YHUTATEIHLCKOM,
€CTECTBEHHO-HAyYHOH,
MaTeMaTHIECKOM,
nudposoit, pruHAHCOBOM
IPaMOTHOCTH,
c(hOpMUPOBAHHOCTHU
PETYIATUBHBIX,
KOMMYHUKATHBHBIX U
MMO3HABATEILHBIX
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YHHUBEPCATbHBIX YICOHBIX
JEUCTBHI

Ilepeuenv npeomemmbix
Dpe3yIbmamos, 0C8ausaemblx 8
PAMKax npeomema u np.

YMETB OIIEPUPOBATH ITIOHATUSIMU;

CTENeHb  4ucia, Jiorapudm
qucia, YMCHUC BBITIOJIHATH
BBIUUCIICHHE  3HAYCHUH U

npeoOpa3oBaHus BIPaXKEHUH CO
CTENEHSAMU U Jorapupmami,
npeoOpa3oBaHus IpoOHO-
palMOHAIBHBIX BBIPAXKECHUH;

- YMETh OIIEPUPOBATH
HOHATHAMMU: palroHasbHbIE,
UppanrvoHaibHbIE,
HIOKa3aTesbHBbIE,
JorapupmMuyIecKue,
TPUTOHOMETPHUECKHUE
ypaBHEHHsS M HEpPABEHCTBA, UX
CUCTEMBI;

- yMETh
HOHATHAMMU:
HeTpepbIBHAS
IpOM3BOJIHAs, IepBooOpa3Has,
OIIPEIEIICHHBIN UHTETrpa;
YMEHHUE HaXOJUTh IPOU3BOIHbIE
AJIEMEHTAPHbBIX byHKIHH,
UCTIONb3Ys CIpaBOYHbBIE
MaTepHalbl; HCCIEIOBaTh B
HOPOCTEHIINX CilydasX (YHKLIHUU
Ha MOHOTOHHOCTb, HAaXOIHUTh
HauOoOJbIINE U HAUMEHBIINE
3HaYeHus (YHKUUH; CTPOUTH
rpaduku MHOTOYJICHOB c
UCTIOJIb30BaHUEM amrmapara
MaTEeMaTH4eCKOro aHaIu3a;
OPUMEHSTHh TMPOU3BOAHYIO TpPHU
pelleHNH 3a/ad Ha JBUXKEHHUE;
pemaThb MIPAaKTUKO-
OPHEHTHPOBAaHHbIE 3aJaud Ha
HauOoONbIINE W HAUMEHBIINE
3HAYEHUs, HAa HaX0XKJCHHE ITyTH,
CKOpPOCTH M YCKOPEHHUS;

- YMETh OIlepUPOBATh
HOHSATHSMH: panroHaIbHas
byHKIIHS, MoKa3aTebHas
¢GyHKIUsA, cTerneHHast (YHKLuS,
norapupmuueckas  QyHKIHS,
TPUTOHOMETPHUYECKUE (PYHKIIUH,
obpatHbie (GYHKIHUH, YMCHHE

CTEICHHBIE,

OIepupOBaThH

byHKIIHS,
byHKIHS,

Ilonnora
MPOJIEMOHCTPUPOBAHHBIX 3HAHUM
Y YMEHUI IPUMEHSEMBIX MPU
BBITIOJTHCHUH TMPAKTHIECKUX
pabot

TectupoBanue
VYcTHblil onpoc
Maremarnueckuit
JTUKTaHT
IIpencrasnenue
pE3YJIbTAaTOB
MPAaKTUYECKUX paboT
KonrponsHas padora

Brimonnenue 3amaHum
MPOMEKYTOYHOMN
aTTecTalluu

41




CTpPOUTh TpaduKu H3YyYECHHBIX
byHKUIHH, UCIIOJIb30BATh
rpaduku npu W3YYCHUHU
IIPOLIECCOB U 3aBUCUMOCTEH, IIPU
pelieHuyd 3amad U3 JIPYrux
y4eOHBIX MPEAMETOB M 33134 U3
pEaTIbHOM  KU3HHW; BBIPAXKATH

dbopmynamu 3aBUCUMOCTH
MEXIy BEIMIHHAMHU;
- yMETh peniarh

TEKCTOBbIE  3aJa4d  Pa3HbIX
TANOB (B TOM 4HKCIEe Ha
IPOLIEHTHI, JOJIM W 4YacTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTb
TOBApOB W  YCIYI, HaJorHy,
3a1aud U3 00JacTH yIpaBICHUS

JTUYHBIMA " CeMeIHBIMU
duHaHCAMM); COCTaBIIAITh
BBIPa)KEHHUS, ypaBHEHHS,

HEPAaBEHCTBA U UX CHCTEMBI IO
YCIIOBUIO 3aJ]a4d, HCCIEIOBATh
MOJTy4YE€HHOE pelieHue u
OIICHUBATh MPABJONOJA00HOCTh
pe3yNbTaToB;

- yMETh OTIepUPOBATH
TIOHSI TUSIMH cpenHee
apudmernueckoe, MeJlMaHa,

HauOoIblIee M HaWMEHbIIEE
3HAUEHUS, pa3Max, IUCIEPCHUS,
CTaHIapTHOE OTKJIOHEHHE
YHUCIIOBOTO  Habopa; yMeHHe
U3BJIEKATh, WHTEPIPETUPOBATH
UH(OPMAIIHIO, TIPE/ICTABICHHYIO
B TabiuIax, Ha JaMarpammax,

rpadukax, OTPaKAIOLLYIO
CBOWCTBA PEaJbHBIX IMPOIECCOB
U SBJICHWIA,  MPEACTaBIATh
uHQOpMaAIMIO €  TIOMOIIBIO
Ta0IUIL] u rarpamm;

UCCJIEIOBaTh  CTAaTUCTUYECKHE
JTaHHBIE, B TOM YHCIE C
MPUMEHEHUEM rpaduyeckux
METOJIOB U DIIEKTPOHHBIX
CPEJICTB;

- YMETh OTepUpoOBaTh
MOHATUAMU: CITyYalHBIN ONBIT U
ciyyaiiHOe coObITHE,
BEPOSATHOCTh CIIy4aitHOTO

COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTH C UCIIOJIBb30BaHUEM
rpau4ecKux METOJIOB,;
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MPUMEHSTH (POPMYJIBI CIIOKEHUS
U YMHOXCHHUS BEpOSTHOCTEM,
KOMOWHATOpHBIE  (akThl |
(dopMyIBI MIPH pelIeHUH 3ajad;

OLICHUBATh BEPOATHOCTH
peanbHbIX COOBITHIA;
3HAKOMCTBO CO CIly4alHBIMU
BEJIMYHUHAMU; YMEHHE
MPUBOJIUTH MIPUMEPBI

MPOSIBIICHUS 3aKOHA OOJBIINUX
yhcel B NPUPOJIHBIX U
OOIIECTBEHHBIX SIBIICHUSX;

- YMETb OIepupoOBaTh
HNOHATUAMM: TO4YKa, IpsMad,
IJIOCKOCT, MIPOCTPAHCTBO,
JIBYTpaHHBIN yroi,
CKpEIIMBaOIINEcs MpsIMbIE,
NapajuIeIbHOCTD "
NEPNEHIUKYIIPHOCTD PSIMBIX U
IJIOCKOCTEM,  yroa  MEexXAy

IPSIMBIMHU, YIOJl MEXIY NPIMOI
U IUIOCKOCTBIO, YIOJI MEXIY

MJIOCKOCTSIMH, paccrosiHue
OTTOYKHU 10 IJIOCKOCTH,
paccTrosiHue MeXxAy MpsSMbIMU,
paccTosiHue MEXIy
MJIOCKOCTSIMU; yMEHUE

UCTIONIB30BAaTh MPU  PELICHUH
3aJa4  M3y4eHHbIe (AKTBl |
TEOpEMBI INITAHUMETPHUN; YMEHUE
OLICHUBATh pPa3Mepbl OOBEKTOB
OKPYXXaIOIIEeT0 MHPAa;

- yMETh OIIepUpPOBATH
MTOHSATHSIMH: MHOTOTPaHHHK,
CEUYCHHE MHOTOTpaHHUKA, KYO,
napajuIeIeUIe I, pu3Ma,
MUpaMHJIa, durypa u
MTOBEPXHOCTh BpaIllCHUs,

MWIMHIP, KOHYyC, mmap, cdepa,
ceyeHns (UTYpHl BpalieHus,
IUIOCKOCTB, Kacaromascs cepsl,
WIMHIpPA, KOHYyCa, IUIONIAb
MOBEPXHOCTHU MHpaMHU/IbI,
NpU3MBI, KOHyca, IMJIMHIPA,
wiomaabs chepsl, o0beM Kyoda,
IPSIMOYTOJIBHOTO

napajuielienuneaa, MUpaMUIb,
NpU3MBI, IWIMHIpPA, KOHYCA,
mapa, yMEHHE H300paxarb
MHOTOTPaHHHUKH ¥ TIOBEPXHOCTH
BpAILCHUS, UX CEYCHUS OT PYKH,
C MIOMOIIBIO YePTEKHBIX
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UHCTPYMEHTOB U 3JEKTPOHHBIX
CPEJICTB; YMEHHME paclO3HaBaTh
CUMMETpPUI0O B TPOCTPAHCTBE;
yYMEHHE pacrno3HaBaTh
MPaBUJIbHBIE MHOTOTPaHHUKH;

YMETb ONIEPUPOBATH MOHATUSIMU:
JIBUKEHHE B  IMPOCTPAHCTBE,

oJ00HbBIE burypst B
MPOCTPAHCTBE;  MCIOJb30BATh
OTHOIIICHHUE (1 ENEY

MOBEPXHOCTEH U 0O0BEMOB
NOJOOHBIX (UTYp MPH PELICHUU
3a1a4;

- yMETh BBIYUCIIATH
TreOMETPHUYCCKUE BEJIMYMHBI
(mMHA, Yroil, TUIOMIAlh, 00BEM,
[UIOIAAb MTOBEPXHOCTH),
UCTIONB3YS W3YYCHHBIE
(bOpMYITBI U METO/IBI;

- YMETh OIIepUPOBATH
MOHSATUSIMH: MPSIMOYTOJIbHAS
cucreMa KOOPJIMHAT,
KOOpAMHATHl TOYKH, BEKTOP,
KOOPIMHATHI BEKTOPA,

CKaJISIPHOE NPOU3BEICHUE, Yroj
MEXIYy  BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BE/ICHNE
BEKTOpa Ha YMCJIO; HAXOIUTh C
MOMOIIBI0 HM3YYEHHBIX (OpMyII
KOOPJIMHATBI CEPEeIUHBI OTPE3Ka,
paccrosiHuE ~ MEXAY  JBYMs
TOYKaMU;

- yYMETh BHIOMPATh
MOJXOISIINI U3YYEHHBIA METOT
JUISL pEeLIeHUs 3a7a4H,
pacrno3HaBaTh MaTeMAaTUYECKUE
(bakThl 1 MaTeMaTHYECKUE
MOJIEJIU B IPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B
UCKYCCTBE; YMEHHE IPUBOIUTh
pUMEPbI MATEMATHYECKUX
OTKPBITUI POCCUIMCKON U
MHUPOBOM MaTEMaTU4ECKOMI
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