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1. TACITIOPT PABOYEM ITPOT'PAMMBI YYEFEHOI'O ITPEJIMETA
OVYII.03 MATEMATHKA

1.1. O61acTh NPUMEHEHUSI IPOTPAMMBI

[Iporpamma  oOmieoOpazoBatensHoro  yueOnoro  mpeamera  OVYILO3
Maremartuka npeaHazHayeHa s usydenuss Marematuku B YHOY I10 «Hanoroserit
KOJUIEIDK», peaM3yIomuX o00pa30oBaTelIbHYI0 MpOTrpaMMy CpPEIHEro OOIIero
oOpa3oBaHUs B Ipe/ieiax OCBOCHUS OCHOBHOM MpodeccroHanbHoi 00pa3oBaTeabHOM
nporpammbel  CIIO Ha 6a3e ocHOBHOro oOmmIero o0pa3oBaHHsS MNpPHU MOATOTOBKE
crueruaiuctoB [IIICC3 no cnenmansHocTH 38.02.07 baHKOBCKOE 1€I10.

1.2. Mecto Yy4eOHOro mpeaMera B CTPYKType o00pa3oBaTebHOM
NpOrpaMMBbl

VYuebnnii npeamer OVYIL.03 Marematnka sBiseTCS y4eOHBIM IPEAMETOM
oOsi3aTenpHOM TpenmeTHo obmactu «Matematuka u  uHopmatukay OI'OC
cpenHero o0miero oopa3oBaHusl.

B ctpykrype oOpazoBarenbHoi mnporpammbl [IIICC3 mpeamer BXOAWT B
0011e00pa30BaTeIbHbINA IUKJI, SBISIETCA 003aTEIbHBIM YU€OHBIM MPEAMETOM.

1.3. Heau m 3agaum y4yeOHOro mpeamMera — TpeOGOBaHHA K pe3yJbTaTaM
ocBoeHMsi mpeamera’

[lenm ygeGHOTO MpeaMeTa:

- (hopMupoBaHUE EHTPATLHBIX MATEMATHUECKUX TMOHSATHI (YUCIIO, BEITUYHHA,
reomeTpudeckas ¢urypa, rnepeMeHHas, BEpOSTHOCTb, (PYHKIIHsI), 0OECIIeUNBAIOIINX
IPEeMCTBEHHOCTh M TEPCHEKTUBHOCTh ~ MaTeMaTHYeCKOro  OOpa30BaHUSA
00yJaroIIMXCs;

- TMOABEACHUE OOYYArOIIMXCS Ha JOCTYIHOM /I HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBS3M MaTE€MaTHKUd M OKpPY)KAIOIIEr0o MHUpPA, MOHUMAaHUE MaTEeMaTHKU Kak
4acTH 00IIeH KyIbTyphl UeJIOBEYECTBA;

- pa3BUTHE MHTEJUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH O0y4arouimxcs,
MO3HABATENIbHON  aKTUBHOCTH,  MCCIEAOBATEIbCKUX  YMEHHHM, KPUTHUYHOCTH
MBIIUICHUS, UHTEpeca K U3YYCHUIO MATEMaTUKU;

- ¢opmupoBaHue (PYHKIIMOHATIBHOW MAaTeMaTH4YECKOW TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMaTHUYECKHUE aCIEKThl B PEANbHBIX JKU3HEHHBIX CUTYalUsAX U MPH
U3YYCHUU APYTUX IUCUUIUINH, TMPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIupoBaTh WX Ha S3BIKE MAaTEMATHKH M CO3[aBaTh MAaTEeMATHYECKUE MOJIEIH,
NPUMEHATh OCBOCHHBIM MAaTeMaTHYEeCKH ammapar Jyuisi PeleHHs MPaKTHKO-
OpPHUEHTHUPOBAHHBIX 3ajad, 3a1a4 npohecCHOHATTLHOM NESITEIIbHOCTH,
WHTEPIIPETUPOBATH U OIICHUBATH IMOJTYYCHHBIE PE3yJIbTATHI.

AKTyaJIbHOCTh Y4€OHOTO MpeMeTa:
npouiabHas COCTABISAIONMIAS MOXET ObITh HCIOJNB30BaHA B JOMOJIHUTEIHLHOM
npoecCHOHaNBbHOM 00pa30BaHMU M U1l YCTAaHOBIICHUS MEXKIPEIMETHBIX CBSI3EH,
T.K. IpoUIbHASI HAIIPABICHHOCTh 00ECTIEYNBACTCS TEMATUKON 3aHATUH.
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OcBoenue coaepxkanus ydeOHoro mpeamera OVYIIL.03  Maremaruka
o0OecreunBaeT  JOCTHKEHUE  OOydarouuxcst  CleAyloUuX  pe3yJbTaTOB H
YHUBEPCAJIbHBIX YU4eOHbIX I€MCTBHIA:

- mnuHOCTHBIX (JIP):

- TOTOBHOCTH K TPy, OCO3HaHUE IIEHHOCTA MacTEePCTBA, TPYA0I00He;

- TOTOBHOCTb K AaKTHUBHOW JEATEIBHOCTA TEXHOJOTHYECKOW W COLUAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIMUPOBATh, IIAHUPOBATH M CAMOCTOSTEIHLHO
BBINOJIHATH TAKYIO IE€SATEIBHOCTD;

- UIHTEpEC K Pa3IMYHbIM cepam npodeccuoHanbHOU JesTeIbHOCTH/

- TOTOBHOCTh U CIIOCOOHOCTD K 00pa3oBaHUIO
U caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU

- chOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOLIECTBEHHOM MPAaKTHKW, OCHOBAHHOIO Ha JHAJIOre
KYJbTYp, CHIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

- c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHHUS;

- CIOCOOHOCTh OIICHWBATh CUTYallMI0 W TPHHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

- OCO3HAHME JTUYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYHMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMUTENSIM U (UJIU) IPYTUM UYJI€HAM CEMBbH,
CO3JJaHHUI0 CEMBH HAa OCHOBE OCO3HAHHOTO NPHUHATHS LIEHHOCTEN CEMENHOM KU3HU
B COOTBETCTBUH C TpaAULUSIMU Hapo10B Poccnu;

LHEHHOCTH HAY4YHOTO ITO3HAHUS: OCO3HAHWE IIEHHOCTM HAYYHOW [IE€ATENbHOCTH,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYKD M HCCIENOBATENbCKYI JEATEIbHOCTD
WHJVMBUAYAJILHO U B IPYIIE

- DACTETHUYECKOE OTHOILIEHHWE K MHpPY, BKIIOUAsl ACTETUKY ObITa, HAYy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX OTHOILICHUN;

- CIOCOOHOCTh BOCHPUHUMATh PA3JIMYHbIE BHUABl HCKYCCTBA, TPaJUIUU U
TBOPYECTBO CBOETO
Y IPYyTUX HAPOJAOB, OLIYIIATh SMOLMOHAIBHOE BO3/ICVICTBUE UCKYCCTBA;

- yOEXIEHHOCTh B 3HAYUMOCTH TU1SL JIMYHOCTH
1 00IIeCTBa OTEYECTBEHHOTO M MHPOBOTO HMCKYCCTBA, dTHUYECKUX KYJIbTYPHBIX
TpaJnuLun

Y HapOJIHOTO TBOPYECTBA

- TPaXJaHCKOTO BOCIUTAHUA: MNPUHATHE TPAAULNUOHHBIX HAIMOHAJIbHBIX,
00111eYeI0BEYECKHUX I'YMaHUCTHYECKUX
U JEMOKPATUYECKUX LIEHHOCTEM;

-IaTPUOTHUYECKOTO BOCITUTAHUSA:

LIIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U
OPUPOJHOMY  HACIENHIO, MaMSATHUKaM, TpaguuusM  HapoioB  Poccum,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIOPTE, TEXHOJIOTUAX U TPYJIE;

- AKTUBHOE HEMPUATHE NEUCTBUI, TPUHOCALLIUX BPEJ OKPYKAIOLIEH CPELE;

- yYMEHHE TMPOTHO3UPOBATH HEOJATOMPUATHBIC HKOJOTHYECKUE TOCIICICTBUS
MPEANPUHUMAEMBIX JEUCTBUN, PEIOTBPALIATD HX;
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- pacinpCHUC OIbITa ACATCIbHOCTU AKOJIOTUYECKOM HaIIpaBJICHHOCTH,

- nenieBbix opueHTupos (LO):
O 1 I'paxxnanckoe BoCIUTAHUE
O 1.1 OCO3HaHHO  BBIpAXAIOWIUA  CBOIO  POCCHUHCKYI0  TIPaXKIaHCKYIO
NPUHAIIIEAKHOCTh (MACHTUYHOCTh) B TMOJMKYJIbTYPHOM, MHOTOHAIMOHAJIBHOM H
MHOTOKOH()ECCHOHaTbHOM POCCUHUCKOM 00I1I€CTBE, B MUPOBOM COOOIIIECTBE.
IO 1.2 Co3Harouuii CBO€ €IMHCTBO € HapoaoM Poccuun kak MCTOYHUKOM BJIACTH
U CYOBEKTOM THICSUENIETHEH POCCHUMCKONW TrocymapcTBEHHOCTH, ¢ Poccuiickum
roCyAapCTBOM, OTBETCTBEHHOCTb 3a €ro pa3BUTHUE B HACTOSIIEM M OyaylleM Ha
OCHOBE UCTOPHUYECKOTO MPOCBEIIEHUS, POCCUICKOTO HAIMOHATBHOTO HCTOPUUYECKOTO
CO3HAHMUSI.
[HO 1.3 [IposBisttomui rpak1aHCKO-NATPUOTUYECKYIO MTO3ULUIO0, TOTOBHOCTD K
3amuTe POAUHBI, CMOCOOHBI apryMEHTUPOBAHHO OTCTaUBaTh CYBEPEHUTET U
NOCTOMHCTBO Hapoxa Poccum u Poccniickoro rocynapcTBa, COXpaHAaTh U 3alUINATH
HUCTOPUYECKYIO MPABY.
O 1.4 OpHEHTHUPOBAHHBI HAa AKTHMBHOE T'Pa)KIAHCKOE Y4YacTHUE B COLMAJIBHO-
MOJUTUYECKUX MPOIlecCaX HAa OCHOBE YBAXKEHMSI 3aKOHA W MPABOMOPAJNIKA, MPaB U
CBO0OO/] COrpak/iaH.
IO 1.5 OCO3HaHHO ®W  JICSITENBHO  BBIPAKAIOIIUMKA  HENPUATHE  JIFOOOM
JUCKPUMUHALIMM [0 COLMAIbHBIM, HAIlMOHAIBHBIM, PAaCOBBIM, PEIUTHO3HBIM
MIpU3HAaKaM, IIPOSIBJICHUI DKCTPEMU3MA, TEppOpU3Ma, KOppYMIIUH,
AHTUTOCYJTAPCTBEHHOM JESTEIbHOCTH.
HO 1.6 O0mamarommii OIBITOM rpak JaHCKOM COILIMAJILHO 3HAYNMOU
NEeATEIbHOCTH (B CTYJCHUYECKOM CaMOYIPABIICHUU, JTOOPOBOJIBUECKOM JBUKEHUH,
NpEANPUHUMATEIILCKON JEATEIBHOCTH, 3KOJOTMYECKUX, BOCHHO-MATPUOTUUECKUX U
Jp. 00bEIMHEHUSX, aKIHUSIX, TPOrpaMmax
O 2 ITaTpuoTHYeckoe BOCIMTAHUE

IO 2.1 Oco3Harlmuii CBOI0 HAaUMOHAIBbHYI, 3THUYECKYI) NPHHAJIEKHOCTD,
JEMOHCTPUPYIONTUN TPUBEPKEHHOCTh K POTHON KYyJIbType, JIFOOOBH K CBOEMY
Hapoay.

1O 2.2 Co3Haromii  OpUYacCTHOCTh K MHOTOHAIMOHAJIBHOMY  Hapoay
Poccuiickoit @enepanuu, OTeuecTBy, 00IMIEPOCCUNCKYIO HICHTUYHOCTb.

O 2.3 [IposiBIArOIIMI ESITENBHOE HEHHOCTHOE OTHOLIEHHE K UCTOPUYECKOMY
U KyJbTYPHOMY HACIJIEIHIO CBOEr0 M JPYrux HapoaoB Poccuum, ux Tpaauuusm,
Mpa3IHUKaM.

O 2.4 [IposiBiArOIMI yBaXXE€HHE K COOTEYECTBEHHUKAM, MPOKUBAIOLIMM 3a

pyOexoM, MOANEPKUBAIOIIMN HX IpaBa, 3allUTy HMX HHTEPECOB B COXPAHEHUU
00IIIEePOCCUIICKON UIEHTUYHOCTH.

O 3 lyxoBHO-HpPaBCTBEHHOE BOCIIMTAHUE

O 3.1 [IposBistromui IIPUBEPIKEHHOCTD TPagULIIOHHBIM JyXOBHO-
HPAaBCTBEHHBIM  ILIEHHOCTAM,  KyJnbType  HapoaoB  Poccum ¢ yuérom
MUPOBO33PEHYECKOT0, HAITMOHALHOTO, KOH()ECCHOHAIBHOTO CAMOOTIPEACTICHUSI.



O 3.2 [IposBrsromuii yBa)X€HUE K )KU3HU U JOCTOMHCTBY Ka)KJOT'O YEJIOBEKA,
cB00OJIE MHMPOBO33PEHUYECKOr0 BBHIOOpPA M CAMOOMPEACNICHUS, K MPEICTaBUTENSIM
Pa3IMYHBIX ATHUYECKUX TPYNN, TPAAULHOHHBIX pEIUruil HaponoB Poccum, ux
HAllMOHAJIBHOMY JOCTOMHCTBY M PEJMTMO3HBIM YYBCTBAM C Y4€TOM COOJIIOICHUS
KOHCTUTYIIMOHHBIX MPaB U CBOOOJ BCEX I'PaXK/aH.

11O 3.3 [ToHuMaromuii W JAEATENBHO BBIPAXKAKOIIMN ITOHUMAHUE LIEHHOCTHU
MEXHAIMOHAIBHOTO, MEXPEJIUTHO3HOTO COrjacusi, CHOCOOHBIA BECTH JUAJOr C
JIOJBMU PA3HBIX HAIMOHAIBHOCTEH M BEPOMCIOBEAAHMI, HAXOIUTh OOIIUE MEeIu U
COTPYJIHUYATH JIJISI UX JOCTHIKEHUS.

[HO 3.4 OpueHTUpPOBAaHHBIM HA CO3/IaHHE YCTOMYMBOM CEMbUM Ha OCHOBE
POCCHICKUX TPAAULIHOHHBIX CEMEWHBIX HEHHOCTEN, POKICHUE U BOCIIUTAHUE JETEU
U TIPUHATHE POAUTEIHLCKON OTBETCTBEHHOCTH.

1O 3.5 Oo6nanaromuii  cOPMUPOBAHHBIMH TIPEICTABICHUSIMH O IICHHOCTH H
3HAYEHUU B OTEYECTBEHHOM M MHUPOBOM KYJIbTYpPE SI3bIKOB M JIMTEPATYPbl HAPOJOB
Poccun.

IO 4 DcreTnyeckoe BOCIIUTAHNUE

[HO 4.1 Bripaxaronmii moHMMaHUE IIEHHOCTH OTEYECTBEHHOTO W MHUPOBOIO
HCKYCCTBAa, POCCUMCKOTO U MUPOBOI'O XY/I0)KECTBEHHOTO HACJIEIU.
[HO 4.2 [IposiBasitoluii  BOCIPUUMYUBOCT K  pa3HbIM BUJAM HCKYCCTBa,

MOHMMAHUE AMOLMOHAIBLHOTO BO3JEHCTBHUS MCKYCCTBA, €r0 BIUSHHS Ha OYIIEBHOE
COCTOSIHHE U MTOBEJEHUE JIIOACH, YMEIOINA KPUTHYECKH OLIEHUBATH 3TO BIHSIHUE.

1O 4.3 [IposBisitomni NOHMMAHHUE XYJAO0KECTBEHHOW KYJIbTYpPbI KaK CPEACTBa
KOMMYHHUKAIlUM ¥ CAMOBBIPDAKEHUS B COBPEMEHHOM OOIIECTBE, 3HAUYCHUE
HPABCTBEHHBIX HOPM, IECHHOCTEM, TPAIULIMM B UCKYCCTBE.

HO 4.4 OpHEHTHUPOBAaHHBI HA OCO3HAHHOE TBOPYECKOE CaMOBBIPAKEHHUE,
pealin3alyi0  TBOPUYECKUX  CIIOCOOHOCTEW, Ha JICTETHUYECKOe O0YCTpPONCTBO
CcOOCTBEHHOT0 ObITa, TPOGHECCUOHAIBHOU CPEIbI.

HO 6 IIpodeccuoHATIBLHO-TPYA0BOE BOCIIUTAHHUE

1O 6.1 [Tonumatomuii mpodeccuoHaabHbIE Healbl U IIEHHOCTH, yBaXKarOIIUl
TPy, PE3YAbTATHl TPYJa, TPYJIOBbIE JOCTHKEHUS POCCUMCKOTO HApO1a, TPYIOBbIE U
npodeccuoHaNbHbIE JTOCTUXKEHUS CBOMX 3€MJISIKOB, MX BKJIaJl B Pa3BUTHE CBOETO
MOCEJIEHUs, Kpasi, CTPAHBI.

1O 6.2 VYyacTByrIui B COIMAIHO 3HAYUMOM TPYAOBOM U MpodeccuoHaIbHOM
NEATETLHOCTH Pa3HOTO BHUIA B CEMbE, OOpa30BATEIBHOW OpraHM3aIuu, Ha Oa3ax
MPOU3BOJACTBEHHON NPAKTUKH, B CBOEH MECTHOCTH.

1O 6.3 Belpaxaromuii ~ OCO3HaHHYK0  TOTOBHOCTb K  HENPEPHIBHOMY
o0pa3oBaHMI0O U caMOOOpa30BaHHMIO B BBIOpaHHON cdepe npodecCHoHaTLHON
NESATEIbHOCTH.

IO 6.4 [Nonumarommii cnenpuKy npopeccHOoHaATbHO-TPYA0BOM EATEIbHOCTH,
pPEryJIMpOBaHUSl TPYAOBBIX OTHOUIEHWW, TOTOBBIMA YUYHUTbCA M TPYIAUTHCS B
COBPEMEHHOM BBICOKOTEXHOJIOTUYHOM MUpE Ha 0J1aro rocyapctsa u oOIIecTBa.

IO 6.5 OpueHTUpPOBaHHBIM Ha OCO3HAHHOE OCBOCHHME BBIOPAHHOW cCdepsl
npo(ecCHOHaNbHON  ACSTENbHOCTH C YYETOM JIMYHBIX JKU3HEHHBIX IUJIAHOB,
nOTpeOHOCTEN CBOEH ceMbH, rOCyJapcTBa U OOIIECTRA.
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1O 6.6 Oo6manaromuii  chOpMUPOBAHHBIMHU TIPEACTABICHUSIMU O 3HAYEHUU U
LIEHHOCTH BbIOpaHHOM npodeccun, MposSBISIOMIUNA yBaXKeHUE K cBOoel mpodeccun u
CBOEMY IPO(PECCUOHATILHOMY COOOUIECTBY, MOIIEPKUBAIOLIUHN TO3UTUBHBIN 00pa3 u
MPECTHXK CBOEH npodeccuu B 00IIIECTBE.

IO 7 Dkoornyeckoe BOCIIMTAHUE

IO 7.1 JleMoHCTpUpYIOUTUNA B TOBEEHUH CHOPMUPOBAHHOCTH SKOJOTHUECKON
KyJbTYpbl HA OCHOBE NMOHUMAHMS BIMSAHUS COLMAIBHO-D)KOHOMHUYECKUX MPOLIECCOB
Ha MPUPOAY, B TOM YHCJIE HA TJI00AIbHOM YpOBHE, OTBETCTBEHHOCTh 3a JICHCTBUS B
IIPUPOJIHOU CpeJe.

O 7.2 Beipaxaronmii AeATEIbHOE HENPUATHE ACHUCTBUW, NPUHOCIIIUX BpPEL
MPUPOAE, COACUCTBYIOIINN COXPAHECHUIO U 3AIUTE OKPYKAKOIIEH CPEJIBI.
1O 7.3 [Tpumensrommii 3HAHUS u3 o011e00pa3oBaTeIbHBIX U

po(heCCHOHANTBHBIX JTUCHUIUINH IS PAa3yMHOTO, OEpEeXIMBOTO TPOU3BOJCTBA H
MIPUPOJIOTIOIB30BaHUS, pecypcocOepekeHus B ObITY, B MpodeCCHOHAIBHOU cpejie,
0OIIIECTBEHHOM MPOCTPAHCTBE.

1O 7.4 Nmerommin W pa3BUBAIOIIMM  ONBIT 3KOJIOTHUYECKH HAIMPABICHHOW,
MIPUPOJIOOXPAHHOM, pecypcocOeperaroIieii AesTeIbHOCTH, B TOM YHCIIE B paMKax
BBIOpaHHOM CIENUAIBHOCTH, CIIOCOOCTBYIONINM €ro MPUOOPETEHUIO [T JTIOIbMHU.

O 8 LleHHOCTH HAYYHOI'0 TO3HAHUS

1O 8.1 JleaTelbHO  BBIp@KAIOIIMI  TO3HABATEIbHBIE HWHTEPECHl B  Pa3HBIX
MPEAMETHBIX 00JIACTSIX C YYETOM CBOMX HMHTEPECOB, CIIOCOOHOCTEH, MOCTHXKCHHM,
BBIOpAHHOTO HaIpaBJIeHUs TPO(HECCHOHATEHOTO 00pa30BaHUs U TIOTOTOBKHU.

IO 8.2 OOnagaromuii TPEACTABICHUEM O COBPEMEHHOW HAay4YHOW KapTHUHE
MUpa, JOCTIKEHUSX HAyKH MW TEXHUKH, AapTyMEHTHPOBAHHO BBIPAKAIOIIHIA
MOHUMAaHUE 3HAYEHUS HAYKH W TEXHOJOTUU JJIS PA3BUTHSI POCCHUICKOTO OOIECTBA U
obecreueHus ero 0€30MacHOCTH.

1O 8.3 JleMOHCTpUPYIONTUNA HABBIKM KPUTHYECKOTO MBIIIJICHUS, OMPEACICHUS
JIOCTOBEPHOCTH Hay4dHOM uHdOpManuu, B TOM 4ucjie B cepe mpodeccruoHaTbHON
JEATEIIbHOCTH.

1O 8.4 YwMeromuid BeIOMpaTh CHOCOOBI peIlIeHHs 3a1ad npodeccroHaaIbHON
JNEATEIIBHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.
O 8.5 Hcnonp3yromuii  COBPEMEHHBIE  CPEACTBA TOMCKA, AaHaIU3a U

UHTEpHpeTanu MHbopMali, HWHOOPMAIMOHHbIE TEXHOJOTHMHU JUIsl BBIIOJHEHUS
3a/1a4 mpo(ecCHOHATLHON eI TeTbHOCTH.

1O 8.6 Pa3BuBatonuii 1 MpUMEHSIONTUN HAaBBIKA HAONIOJCHUS, HAKOTUICHUS U
cucteMatu3anu  (aKTOB, OCMBICJIICHHSI OIBITA B €CTECTBCHHOHAYYHOU W
TYMaHUTapHON O0OJAcTsIX TMO3HAHUSA, HCCIEAO0BATENbCKOM M MpOodhecCHOHATBHOM
JEeATETLHOCTH

- metanpeametHbix (MP):
OBnajieHre YHUBEPCATbHBIMU YY€OHBIMU MTO3HABATEILHBIMU JEHCTBUSIMHU:
a) 0a30BbIC JJOTUIECKUE JCHCTBUSA:
-CaMOCTOSATEIHLHO (POPMYIUPOBATH M aKTYaJTU3UPOBATH MPOOJIEMY, paCCMaTPUBATh
€€ BCECTOPOHHE;



- yCTaHaBIMBATh CYIIECTBEHHBIH MPU3HAK WJIA OCHOBAHWS I CpPAaBHCHWSI,
KJaccudpuKanuu
1 000011IeHNS;
- OmpenensaTh Ieu JeATeIbHOCTH, 3aJaBaTh IlapaMeTpbl W KPUTCPUH HX
JTOCTHIKCHHS,
-BBISIBJISTH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B PACCMaTPHUBAEMBIX SBIICHUSIX
- BHOCHUTb KOPPEKTHBBI B JICATECIILHOCTh, OICHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TTOCIICICTBUN JEATEIHLHOCTH,
-pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUN KU3HEHHBIX TIPOOJIeM
0) 6a30BbIC UCCICAOBATEILCKUE ACHCTBHS:
- BJAQJETh HABBIKAMU YYEOHO-MCCIEAOBATEIHLCKOW M TPOSKTHOU EATEeIHLHOCTH,
HaBBIKAMH Pa3pEIICHHs TPOOIEM; CaMOCTOSITEIPHOMY IMMOMCKY METOJIOB PEIICHHUS
MPAKTUYECKUX 3aJ1a4, MPUMEHECHHIO PA3JIMYHBIX METOOB TIO3HAHUS;
- BBIABJIATH IPUYMHHO-CJICJICTBCHHBIC CBSI3M W aKTyaJU3WpOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHHS, HAaXOIUTh apryMEHTBI I JOKa3aTelhCTBa
CBOHMX YTBEP)KICHHM, 3a/1aBaTh TapaMETPhl M KPUTCPUH PEIICHHUS;
- aHAJM3UPOBATH TOJYUYCHHBIC B XOJ€ PEIICHUS 3a/Jaudl PE3yJIbTaThl, KPUTHUCCKU
OIICHMBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh K3MECHECHHUE B HOBBIX YCIIOBHSX;
pa3pabaThiBaTh IUIAaH PEIICHHS MPOOJIEMBI C YYETOM aHalM3a HMMEIOIUXCS
MaTepHaTbHBIX
1 HEMaTePHATBHBIX PECYPCOB;
- yMeTh TIEPEHOCHTHh 3HAHUS B IIO3HABATCIbHYI0O M TMPAKTUYECKYIO 001acTH
KU3HEACATEITLHOCTH;
- YMETh UHTETPHUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;
- BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXO/IbI U PEIICHNUS;
- CTaBUTh MPOOJIEMBI W 3aJla4M, JOMYCKAIOIINE CIOCOOHOCTh MX HCIIOIh30BAHUS
B IT0O3HABATEJIBHON U COIMAJIbHON TIPAKTHKE.
OBnazieHne YHUBEPCATbHBIMU PeryIsTUBHBIMU JEeHCTBUSIMH: a)
caMOOpraHu3alus: AeliaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 3a PEIIICHUE
B) paboTta ¢ uH(popmaIuei:
- BIIaJIETh HABBIKAMH IIOJYYEHHUsS WH(OpPMAIMU W3 WCTOYHHKOB pPAa3HBIX THIIOB,
CaMOCTOSATEIIbHO  OCYIICCTBJISITH  TIOWCK,  aHaJW3, CHCTEMATH3allii0 W
MHTEPIPETANIO HHPOPMAIIMK PA3IMIHBIX BUOB U ()OPM MPEACTABICHHUS;
- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4eTOM Ha3HauYeHUS WHPOpMAIUU U
[IEJICBOM  ayJUTOpUU, BHIOWpAs ONTUMAJIbHYIO (OpMY TPEACTABICHHUS W
BHU3YyaJTU3aIINH;
- OIICHWBATh JOCTOBEPHOCTh, JIETUTUMHOCTHh HMH(OpPMAIUU, €€ COOTBETCTBUE
MIPaBOBBIM
1 MOPAJTLHO-3THYECKUM HOpPMaM;
- UCTOJIb30BaTh CPEJICTBA HMHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHMA
B perieHun KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
U OpPraHU3AIMOHHBIX 3a7a4 C COOJIFOJICHHEM TPeOOBAaHWUK SPTOHOMHUKH, TEXHUKH



0€30MacHOCTH, THUTHEHBI, PECYpCOCOEPEIKEHHUs, MPABOBBIX M 3TUYECKHX HOPM,
HOPM HMH(OPMAIIMOHHOM 0€3011aCHOCTH;
- BJIaJIETh HABBIKAMH PACMO3HABAHMS W 3aIIUTHl WHGOpPMAIK, WHPOPMAITMOHHOM
0e30MacHOCTH TUYHOCTHU
a) caMOOpraHu3aIus:
- CaMOCTOSITEJIbHO OCYIIECTBIISITh IO3HABATENbHYIO JE€ATE€IbHOCTh, BbBISBIATD
npo0eMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJja4l B 00Pa30BaTEIbHON
JESATEIbHOCTH M SKM3HEHHBIX CHUTYallUsSX; CaMOCTOSITEIbHO COCTaBJIATH IUIAH
pemieHuss TOpoOseMbl € y4eTOM  HUMEIOIIUXCA  PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHUH; JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIoco0CTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO IIIMPOKOMN IPYAUIIMHU B PA3HBIX
00JIaCTsAX 3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIN
YPOBEHB;
0) CaMOKOHTPOJIb:
HCIIOJTH30BATh MIPUEMBI Pe(hICKCHH JIJIS1 OIICHKU CUTYAIINH, BHIOOpa BEPHOTO
pelieHus;
- YMETh OLICHUBAaTh PUCKU U CBOEBPEMEHHO MMPUHUMATh PEIICHUS 110 UX
CHUKEHHUIO;
B) OMOLIMOHAJILHBIN UHTEIJIEKT, IPEANoaralomuii copMupoBaHHOCTD:
BHYTPEHHEN MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHUE K IOCTHKEHUIO LETH U
ycnexy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JI€MCTBOBATh, UCXO/ISl U3 CBOUX
BO3MOKHOCTEM;
- OMIIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €T0 MPU OCYIIECTBICHUU KOMMYHUKAIIMH, CIIOCOOHOCTD K
COUYBCTBHIO U COIEPEKUBAHUIO;
- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BHICTPAauBaTh OTHOILIEHUS C
JIPYTUMU JIIOABMU, 3200 TUTHCS, MPOSIBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI;
0) coBMecTHas 1eATeIbHOCTb:
- NOHMMAaThb M MCIHOJb30BaTh NPEUMYIIECTBA KOMAaHAHOW W WHIWBHIYaTbHOU
paboTHI;
- NOpUHUMATh LEJIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHUCTBUS IO €€ JOCTHMIKCHHUIO: COCTABJATH IUIAH JICHUCTBUU,
pacnpenensiaTb poJid C y4eTOM MHEHHHA YYaCTHHUKOB OOCYXIAaTh Pe3yJbTaThI
COBMECTHOM paboTHI;
- KOOPAMHUPOBATH M BBIMOIHATH PabOTy B YCIOBHUSX PEATLHOTO, BUPTYaILHOTO
1 KOMOMHUPOBAHHOTO B3aWMOICHCTBHS;
- OCYHIECTBIIATh MO3UTUBHOE CTPATETUUYECKOE MOBEICHUE B PA3JIUYHBIX CUTyalUsIX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATHBHBIM
a) oOLIeHHE: - OCYLIECTBIATh KOMMYHHKAIIMH BO BCEX cepax KU3HU;
- pacro3HaBaThb HeBepOadbHbIE CpeACTBAa OOLICHUs, TOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKA KOH(DIUKTHBIX CUTyallMiid H
CMSATYaTh KOH(JIUKTHI;
- pPa3BEpHYTO U JIOTUYHO WM3JIaraTh CBOK TOYKY 3pEHUS C HCIOJb30BAHUEM

A3BIKOBBIX CPE/ICTB
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- pEryNISATUBHBIEC YHUBEpCAIbHbIE YUEOHbIE 1eHCTBUS
T) IPUHITHE CE0sl ¥ JPYTUX JIIOICH:
- NPUHUMATh MOTHBBI U ApPryMEHThl IPYIHMX JIIOJEHd NpPH aHaJu3€ PE3yJIbTaTOB
NEeSATENbHOCTH;
- MPYU3HaBaTh CBOE MPABO U MPABO APYTHUX JIIOJEH HA OIIHOKY;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YEIOBEKa;
B) OMOLIMOHAJILHBIN UHTEIJIEKT, IPeAnoIaralomuin copMupoBaHHOCTD:
--CaMOCO3HaHMS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHHE, BUJETh HAIIPABIICHUS Pa3BUTHS COOCTBEHHOMN SMOIMOHAIBHON CQephl,
OBITh YBEpEHHBIM B C€0€;
- CaMOpEryJIMpOBaHMUs, BKJIOYAIOIIETO CAaMOKOHTPOJb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJEHUE, CIHOCOOHOCTh aJalTHPOBATHCSI K
HMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
- BHYTPEHHEW MOTHBAIMM, BKIIOYAIONIEH CTpeMJIeHWE K JOCTHUKEHUIO LU U
ycrnexy, ONTUMHU3M, MHHUIIMATUBHOCTh, YMEHHE JEMCTBOBATh, MCXOJS W3 CBOHUX
BO3MOKHOCTEM;
- OMIIATUH, BKJIOYAIOLIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE
IPYTUX, YYUTHIBaATh €ro MNpPHU OCYIIECTBICHMHM KOMMYHHUKAIMH, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;
- COIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOLIMX CIOCOOHOCTh BBICTPAMBATh OTHOLICHHS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TPOSIBISITH HHTEPEC U pa3periaTb KOHQIUKTHI
OBnazieHue YHUBEPCATbHBIMU PETYJISITUBHBIMU I€UCTBUSIMU:
0) CaMOKOHTPOJIb:
- JlaBaTb OLEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEJIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM

- IO3HABATEJIbHBIE YHUBEPCATbHbBIE YICOHbIE IEHCTBUS
OBnazeHne YHUBEPCATIbHBIMU yY€OHBIMU MIO3HABATEIbHBIMU JI€UCTBUSIMU:
0a30BbI€ HCCIIE0BATEIbCKUE ACHUCTBUS:
- pa3pabaTbiBaTh IUIaH PEUICHUS NPOOJEMBbI C YYETOM aHajiu3a HMEIOLIUXCS
MaTepuanbHbIX
Y HEMaTepHaJIbHBIX PECYPCOB;
- OCYIIECTBJSTH IEJICHANPABICHHBIN TOUCK TepeHoca CPEACTB U CHOCOOOB
JIEHUCTBUA
B IPO(PECCUOHATIBHYIO CPEAY;
- yMETh NEPEHOCHUTh 3HAHUS B I[IO3HABATENIbHYI0O M MPAKTUYECKYI0 001acTu
KU3ZHENIEITEeIIbHOCTH;

- KOMMYHHUKAaTHBHBIC YHUBCPCAJIbHEBIC y‘{e6HBIC HeﬁCTBHH
OBJI&I[@HI/IG YHUBCPCAIbHBIMHU KOMMYHHUKATUBHBIMHA ﬂCﬁCTBHHMH:
COBMECCTHAA ACATCIBbHOCTD:
- npeajgaratb HOBBIC IIPOCKTbI, OHLOCHUBATL MHACU C TIO3MIOWHM HOBH3HBI,
OPUT'MHAJIbHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,
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- npeameTHbIX (I1P)
[1P 1. Bnanenue meTogamMu J1I0Ka3aTelbCTB, AITOPUTMAMU PEIICHUS 3a]1a4; YMEHHE
dbopMynIupoOBaTh OMpeeNiCHUs], AKCHOMBI U TEOPEMbI, MPUMEHATh UX, MPOBOJIUTH
JIOKa3aTeJIbHbBIE PACCYKICHUS B XO/I€ PEIICHMS 3a/1a4;
[P 2. Ymenue omnepupoBaTh MOHATUSMHU: CTENEHb YKCIA, JIOTapudM YHCIA;
YMEHUE BBINOJHATh BBIYMCIICHHE 3HAYEHUW U MPeoOpa3oBaHUs BBIPAXKEHUH CO
CTeneHssMHU W Jorapudmamu, npeoOpa3oBaHUs  JAPOOHO-PAMOHAIBHBIX
BBIPAKCHUU;
[IP 3. YMeHue onepupoBaTh MMOHATUIMU: PALUOHAIBHBIE, HPPALMOHAIBHBIC,
MOKa3aTelIbHbIE, CTETIEHHbIE, JIOTApU(DMHUUECKUE, TPUTOHOMETPUUECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;
[P 4. Ymenue omepupoBaTh MOHATHUSAMU: (DPYHKLHSA, HENpepbIBHAS (QYHKINA,
NPOM3BOJHAS, NEPBOOOpa3HasA, OMpPENEICHHbI WHTErpaig, yMEHHE HaXOAWUThb
IPOU3BOJHBIC BJIEMEHTApPHBIX (YHKIMI, HCIONb3Yys CIPABOYHBIE MaTepUalbl;
UCCIIEI0BATh
B MPOCTEHMIINX CiydasX (YHKIMH HAa MOHOTOHHOCTb, HAXOAWTHh HAuOONIbIINE U
HauMEHbIIME 3HaYeHUs QYHKIOUH; CTPOUTh TrpauKd  MHOTOYJICHOB C
WCIIOJIBb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro0 aHalau3a; IPUMEHATh POU3BOIHYIO
IIpU PELICHUM 33Ja4 HA JBH)KEHUE; pPellaTh NPAKTUKO-OPUEHTUPOBAHHBIE 3aJaud
Ha HAWOOJNbUIME M HAUMEHBIIME 3HAYEHUS, HA HAXOXIACHUE IYTH, CKOPOCTH U

YCKOpEHUs
[1P 5. YMeHnue onepupoBaTh NOHATUSMU: pallMOHAIbHAS (PYHKIIHS, TIOKa3aTeIbHAS
byHKIMA, CTETeHHAas byHKIMA, norapudmuyeckas byHKIMA,

TpUTOHOMETpUUeCckre (YHKIHUH, OOpaTHble (DYHKIIMU; YMEHUE CTPOUTH TpaduKu
U3YYEHHBIX (YHKIUH, HCIONb30BaTh TpaQUKd MpU H3YUYEHUU TPOIECCOB
U 3aBUCHUMOCTEH, MPU PEUICHUH 3a]a4 U3 JPYrHX Y4eOHBIX MPEIMETOB U 3a7a4 U3
peasibHOM KU3HU; BBIPAXKaTh (OPMyJIaMU 3aBUCUMOCTH MEKIYy BEJIMUYUHAMU;

[IP 6. YMmenue pemaTh TEKCTOBbIE 3aJaud pPa3HbIX TUMOB (B TOM YHCIE Ha
NOPOLEHTHI, JOJIU U YacTH, Ha JBUKEHHE, paboTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 33/a4dl U3 O00JIaCTH YNpaBICHHS JIMYHBIMU U CEMEUHBIMH (PUHAHCAMH);
COCTaBJIATh BBIPAXKEHUS, YPABHEHMUS, HEPABEHCTBA M UX CUCTEMBI IO YCJIOBHIO
3a/1aud, HCCIE0BaTh IMOJIYYEHHOE pEIIeHHEe M OIEHUBATh MPaBAONOA00HOCTD
pe3yJIbTaToB;

[IP 7. YMmenue omepupoBaTh IMOHATHSAMU: CpeaHee apudMeTHYecKoe, MeIuaHa,
HaumOoJIbllIeE M HAuUMEHbLIEe 3HAYeHHs, pa3Max, JIUCIEpCHusi, CTaHJApPTHOE
OTKJIOHEHHME YMCIIOBOTO HaloOpa; yMEHHE U3BJIEKaThb, WHTEPIPETHUPOBATH
uH(poOpMaIMIO, TPEJICTAaBIEHHYI0 B TaliuIax, Ha JauarpaMmmax, Trpadukax,
OTPAKAIOLLYIO CBOMCTBA peaNbHBIX IIPOLIECCOB
U SIBJICHWI; MPEACTaBIATh HHPOPMAIMIO C TOMOINBIO TaOIWIl U JHarpaMM;
UCCIIEIOBATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIIE C MPUMEHEHHEM IpaduuecKux
METOOB Y IEKTPOHHBIX CPEJICTB;

I1P 8. YMenue OIIEPUPOBATH MIOHATUSAMMU: CIIy4alHbIN OIIBIT
U CIy4yailHO€ COOBITHE, BEPOSITHOCTh CIY4YailHOTO COOBITHS; YMEHHE BBIYUCIATH
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BEPOATHOCTh C HCIIOJIb30BAHUEMIPAPUUECKUX METO/I0B; MPUMEHATh (POPMYIIbI
CJIOKEHMSI U YMHOXEHHS BEPOSITHOCTEH, KOMOMHATOpHBIE (DAaKThl U (POPMYIIBI IIpU
pELIeHNN 3a/ay; OLICHMBAThb BEPOSTHOCTU PEAIbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4allHbIMH BEJIWYMHAMU; YMEHUE IPUBOAUTH IPHUMEPHI IIPOSIBICHMS 3aKOHA
0O0JIBIINX YKCEN B IPUPOJHBIX

U OOIIIECTBEHHBIX SIBJICHUSX;

I[IP 9. VYmenue omnepupoBaTb MNOHATUSAMH: TOUYKA, IHpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIM YrOJI, CKPELIMBAIOIIUECA NPSAMBIE, NaPAILIEIBbHOCTD U
NEPHEHANKYJIIPHOCTh MPSAMBIX U IUIOCKOCTEN, YTOJ MEXAY MPAMBIMU, YTOJ MEKIY
IPSAMOM M IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSAMH, PACCTOSHHME OT TOYKH M0
IJIOCKOCTH, PACCTOSIHUE MEXAY IPSMBIMH, DPACCTOSTHHE MEXIY IUIOCKOCTIMU;
YMEHHE HCIONb30BaTh IMPU PEIICHWH 3a]ad H3ydyeHHble (AKTBl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBAThH pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MHUPA;

I[P 10. VYmenue omnepupoBarb IOHATHAMH: MHOTOI'PDAHHUK, CEUCHHE
MHOIOTpaHHMKa, Ky0, mapajulejenunesn, MOpu3Ma, nOupamuna, ¢urypa u
NOBEPXHOCTh BpAILEHUs, LWIMHIAP, KOHYC, Map, cdepa, cedeHus (Urypsl
BpallleHus, IUIOCKOCTb, Kacaromasics cdeppl, LWIMHApA, KOHYyca, IUIOUIa/ib
NOBEPXHOCTU MUPaMUIbl, IPU3MBI, KOHYCA, IMJIMHAPA, [T IUIOIAAs cepbl, 00beM
Ky0a, MpsIMOYTOJIBHOIO Mapajulejienunena, HTUPaMUIbl, HPU3MBL, LWIMHIPA,
KOHYyca, 1l1apa; yMEHHUE N300pakaTh MHOIOI'PAHHUKH U TOBEPXHOCTH BpAIlECHUs, UX
CE€YeHHs OT pPYKHM, C IIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX
CPEACTB; YMEHHME pacClO3HaBaTb CHMMETPUIO B IPOCTPAHCTBE; YMEHHE
pacIio3HaBaTh MPABUIbHBIE MHOTOTPAHHUKH;

[P 11 Ymenue onepupoBaTh MOHATUSMU: JIBXKEHUE B MPOCTPAHCTBE, MOJOOHBIE
¢Gurypsl B MpOCTPAHCTBE; MCIOJb30BaTh OTHOIICHHUE IUIOMIAJIEH MOBEPXHOCTEH U
00BEMOB MOAOOHBIX (PUTYp MIPH PEIICHUH 3a/1a4;

ITP 12. YMeHue BBIUUCIATh T€OMETPUUYECKUE BEJIUYMHBI (IJMHA, YroJ, IUIOUaib,
00BeM, MJI0IAb IOBEPXHOCTH), UCIIOJIb3Ys U3yUEHHBIE (POPMYIIBI U METOBL;

[P 13. YMeHnue onepupoBaTh MOHATHUAMM: HPSIMOYIOJbHAs CUCTEMa KOOPIMHAT,
KOOpJMHATBl TOYKH, BEKTOpP, KOOPAMHATBI BEKTOPA, CKAIAPHOE IPOU3BEICHHUE,
yrol MEXJy BEKTOpAaMH, CyMMa BEKTOPOB, NPOM3BENCHHME BEKTOpa Ha YUCIO;
HaxXOAMTh C IIOMOIIbIO HM3YYEHHBIX (OpPMYJ KOOpAMHATHl CEPENMHBI OTPE3KA,
PacCTOsIHUE MEXIY ABYMsI TOUKAMU;

I1P 14. YMenue BBIOMpAThH IO XOIALIHAN W3YYEHHBIN METOJ
TUTS peleHus 3a7a4H, pacro3HaBarth MaTeMaTUYECKHE (bakThI
U MaTeMaTH4YeCKHe MOJEIN B TMPUPOIHBIX U OOIIECTBEHHBIX SBICHUSAX, B
HCKYCCTBE; YMEHHUE IIPUBOJAUTH IPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUMCKON
Y MAUPOBOM MATEMaTUYECKOU HAYKH.

1.4 Kosu4ecTBO 4acoB Ha OCBOEHHME NMPOrPaMMbl Yy4eOHOr0 MpeaMeTa
OVII.03 MaremaTuka:

o0beM yueOHOM Harpy3ku oOyuaromerocs — 304 yaca, B TOM 4HcCIIe:

00s3aTeIbHOM ayAUTOPHOM y4yeOHOM Harpy3ku oOydaromerocss — 290
4acoB,
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u3 HUX: Teopus - 60  yacos,

OPOMEXKYTOYHAs aTTecTalus MO MpEeAMETY MpoBoautcs B ¢Gopme &

IK3AMEHA

opme

2. TEMATHYECKHWH ITAH YYEBHOTI'O IIPEJIMETA OVYIL03 MaremaTuka

KosmmuecTBo
Hacop Ha IIpakTH4eckne
HauMeHoBaHHUe pa3/1esioB H TeM ocBOEHME Teopus
- 3aHATHS
Marepuajia
Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKHU 20 20
OCHOBHOM IIKOJIBI
Tema 1.1 Llens 1 3a1a4n MaTeMaTUKU IIPU OCBOCHUU ) 5
CIIENMAJIbHOCTH..MHOK€ECTBA U JIOTHKA
Tewma 1.2 YUncna v BEIYUCTICHUS 2 2
Tema 1.3 ToxkaecTBa U TOXKIECTBEHHLIE
npeoOpa3oBaHusl YpaBHEHHUs, HEPABEHCTBA U UX 4 4
CHUCTEMBI
Tema 1.4. IIponieHTHBIE BBIYMCIICHUS 4 4
B MMPOECCHOHANTBHBIX 3a/1adax
Tema 1.5 ITocienoBaTeabHOCTH U IPOTPECCUH 2 2
Tema 1.6. dyHkiuu u rpaduku 4 4
Tema 1.7. BXogHO! KOHTPOJIB 2 2
Pa3nen 2. Crenenn u kopuu. CreneHHas, 3 3 24
MoKa3areJibHasi M Jorapupmudeckas QyHkums
Tema 2.1 ApudmMeTHuecKkuii KOpeHb N—0ii CTETIeH! 2 1 1
Tema 2.2 Crenenu. CtannapTtHas hopma 3anucu 5 | |
JENCTBUTEIBHOTO YHCIIA
Tewma 2.3 Crenennast GyHKIUS 2 1 1
Tema 2.4. UpparmoHanbHble YpaBHEHUS 5 | |
Y HEpPaBEHCTBA
Tema 2.5. IlpuMeHeHHE CBOWMCTB CTENEHHOU 5 )
byHKITUN
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 norapupMoB 2 1 1
Tema 2.11. Jlorapudpmuueckas ¢GyHKIUA, €€ 2 1 1
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CBOMICTBA

Tema 2.12. Jlorapupmuueckue ypaBHEHUS U

2 1
HEpaBEHCTBA
Tema 2.13. Jlorapudmbl B IpUPOAE U TEXHUKE 2 2
Tema 2.14. IlpumeHeHnue J0rapu)mMoB K PEIICHHIO 4 4
3aja4
KonTtponsHas pabora 1 2 2
Pa3nesa 3 Ilpsimble M VIOCKOCTH B MPOCTPAHCTBE 26 20
Tema 3.1. IloBropenue mnanumeTpuu. OCHOBHBIE 4 3
HIOHSTHUS CTEPEOMETPHUHU
Tema 3.2. IIpsamble U mIockocTu
B IpocTpaHcTBe. [lapanienbHOCTh NPSIMBIX, TIPAMOU 4 3
U IJIOCKOCTH, INIOCKOCTEM
Tema 3.3. [lepneHIUKYIAPHOCTD MPAMBIX 4 3
Y TUIOCKOCTEN
Tema 3.4. Vsl MEXIY MIPSAMBIMU 4 3
U IJIOCKOCTSIMH
Tema 3.5. IIpsamble u mockocTu 4 3
B IIPAKTUYECKHX 3a/a4ax
Tema 3.6. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI 4 3
U UX B3aUMOPACIIOJIOKEHHE
KontponsHas padora 2 2 2
Paznen 4. KoopaumHatbl #M  BeKTOpbl B 18 10
NMPOCTPAHCTBE
Tema 4.1. Bekropsl B npoctpaHcTBe. [lelicTBus ¢ 4 )
BEKTOpaMH
Tema 4.2. KoopauHaTel B IPOCTPAHCTBE. 4 )
IIpocreiimye 3a7a4u B KOOpAMHATAX
Tema 4.3. IlpakTUKO-OpHEHTUPOBAaHHBIE 3aJauM Ha 4 )
KOOPJAMHATHOH MJIOCKOCTH
Tema 4.4. Pemenue 3amad  Ha KOOpPJAUHATHI 4 )
U BEKTOPbI
Konrponbnas pabdora 3 2 2
Pa3znen 5. OcHoBBI TPUTOHOMETPHH. 40 3
Tpuronomerpunyeckne QyHKIumn
Tema 5.1. OCHOBBI TPUTOHOMETPUN 4 3
Tema 5.2  OcHOBHbIE  TPUTOHOMETPHUUECKHUE 4 3
TOKAECTBA
Tema 5.3. [lepuoanueckue GbyHKIIUY. 4 3
Tpuronomerpuueckue GyHKIUU
Tema 54. [IpeobpazoBanue rpaduKoB 4 3
TPUTOHOMETPUUYECKUX (QYHKLUHN
Tema 5.5. Onucanue Npou3BOACTBEHHBIX IPOLIECCOB 4 3
C TOMOIIBIO TpaUKOB HYHKITUN
Tema 5.6. OOpaTHbIE TPUTOHOMETPHUYECKUE (DYHKITUH 4 3
Tema 5.7. TpuronomeTpudeckue ypaBHEHHU 4 3
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Tema 5.8. TpuronomeTprueckue HEPaBEHCTBA 4 3
Tema 5.9. Pemenue 3a1a4 TpUroHOMETPHUH 6 6
KonTtponsHas pabdora 4 2 2
Pazgen 6. IlpomsBomnass  ¢yHkuuu, ee 14 26
NpHMeHeHHe

Tema 6.1. MOHOTOHHOCTh (QYHKIHU. DKCTPEMYMBbI 4 3
dbyakun. TOYKH SKCTpEMyMa

Tema 6.2. IloHsiTHE O HETIPEPBIBHOCTU (HYHKLINU 2 1
Tema 6.3. IlpousBoanas GyHKIIUA 2 1
Tema 6.4. 'eoMeTpHUECKHUI1 CMBICT MIPOU3BOIHOM 2 1
Tema 6.5. ®uszuyeckuif CMBICT MPOU3BOJIHOMN ) |
B IMPOECCHOHANTBHBIX 33/1adax

Tema 6.6. [Ipumenenue MPOU3BOJHOMN

K UCCIICIOBAaHHIO byHKITI 4 3
Ha MOHOTOHHOCTb U 9KCTPEMYMBI

Tema 6.7. Uccnenosanue byHKIMH 4 3
Y TIOCTPOEHHUE TPaPUKOB

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

Tema 6.9. HaxoxneHre onTUMaIbHOTO pe3ybTaTa ¢ 4 4
MOMOINIbIO TPOU3BOJHON B MPAKTHUECKUX 3aJjauax

Tema 6.10. Pemenune 3amau. [IpousBognas GpyHkumm, 4 4
ee MpUMEHEHUe

KonTtponsHnas padora 5 2 2
Pa3znen 7. MHOrOrpaHHUKHM M Tejla BpallleHUs 36 29
Tema 7.1.MHOTOrpaHHUKH 2 1
Tema 7.2. ITpusma. [Ipsimast u mpaBUsibHasE IPU3MBI 2 1
Tewma 7.3. Ilapamnenenunen, kyo 2 2
Tema 7.4. Ilupamupa. IlpaBunbHas nupamuza. ) 1
YcedeHHas nupamMua

Tema 7.5. bokoBas ¥ NOJIHASL TIOBEPXHOCTD IIPU3MBI, 5 )
MUPAMHU/IBI

Tema 7.6. JIBukenue B npoctpancTBe. CUMMETpUS B 5 |
IIPOCTPAHCTBE

Tema 7.7. IlpaBunbHblE MHOTOTPAHHUKH, HX 5 |
CBOMCTBa

Tema 7.8. Cummerpuss B mpodeccun. CedeHus

MHOI'OIpaHHHUKOB 2 1
B MPOECCHOHANTBHBIX 33/1a4ax

Tema 7.9. Hununnp, ero cocrasistomue. CeueHue ) 5
IWIMHIpa

Tema 7.10. Konyc, ero cocrasustoue. CedeHue ) )
KOHyca

Tema 7.11. Yceuennsiit konyc. CeueHuEe yCE4eHHOTO 5 )
KOHYca

Tema 7.12. lllap u cdepa, ux ceyeHus 2 2
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Tema 7.13. Ilomarue 00 o0wbeme Tena. OOBEMEBI

2 2
MHOTOIPAHHUKOB U TE€J BPAILICHUS
Tema 7.14. OObeMbl ¥ TUIOMIATX TOBEPXHOCTEH 5 )
MOTOOHBIX TEJ
Tema 7.15. KomOuHarmm MHOTOTPaHHHUKOB W TeEJ 5 |
BpaleHUs
Tema 7.16. KomOuHAImMm reoMeTpuuecKuX T Ha 5 )
MpaKTHUKE
Tema 7.17. Pemienue 3amady. MHOTOrpaHHUKH U TeJla ) )
BpaleHUs
KoHnTtposnbnas pabora 6 2 2
Pazgen 8. IlepBooOpasnas  ¢yHKkuum, ee 18 15
NpUMEeHeHHne
Tewma 8.1. IlepBooOpa3znas pyHKIIUN 4 3
Tema 8.2. Ilmomans KpUBOJMHEWMHOW Tpamnenuw. 4 3
®opmyna HetoTona — JleitbHuna
Tema 8.3. OnpeneneHHblid HUHTETpall B 4 3
po(heCcCHOHALHON IESATEIILHOCTH M KU3HU
Tema 8.4. Pemrenne 3amay  Ha  HaxO0XKICHHUE 5 5
epBOOOPA3HOI U ee MPUMEHEHHE
KonTtposnbnas padora 7 1 1
Pa3znen 9. Teopusi BepoATHOCTEH M CTATUCTUKA 38 30
Tema 9.1. [IpeacraBieHue NaHHBIX W OMHCATENIbHAS 4 3
CTaTUCTUKA
Tema 9.2. CocraBrneHue TaOIWIl W OUAarpaMM Ha 4 3
IIPaKTHUKE
Tema 9.3. Oneparuu HaJ COOBITHAMH, 4 3
HaJ| BEPOSITHOCTAMH. Y CJIOBHAsI BEPOSITHOCTh
Tema 9.4. DnemMeHTH KOMOMHATOPUKH 4 3
Tema 9.5. BepositHOCTh B Mpo(hecCHOHAIBHBIX 4 3
3a/ayax
Tema 9.6. Cepun nocieoBaTeIbHbIX UCIIBITAHUI 4 3
Tema 9.7. Crnyualinble BEJINYUHBI
U pacrpeaeicHus. 4 3
MaremMaTnuecKoe 0KHIAHUE CIYYaHON BEJIMYUHBI
Tema 9.8. 3akon Oompmmx uncen HenpepbiBHBIE
ClIy4alHbIE BEJINYUHBI (pacnpenenenus). 4 3
HopwmanbHOE pacnpeneneHue
Tema 9.9. Pemenne 3amau  KOMOMHATOPUKH, 4 4
CTAaTUCTUKH U TEOPUU BEPOSITHOCTEN
KonTtponsHnas pabora 8 2 2
Pa3znen 10. MartemaTudecknii IPAKTHKYM 28 24
Tema 10.1. MaTpuusl 1 onpeaeauTenn 4 3
Tema 10.2. DeMeHTHI BEKTOPHOMN anreOpsl 4 3
Tema 10.3. KommiekcHbie yncia 4 3
Tema 10.4. I'padst 4 3
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Tema 10.5. 3agaun MaTeMaTHYECKOM CTAaTUCTUKHU 4 4
Tema 10.6. Jlornueckue ornepanuu 4 4
C MHOXECTBAMU

Tema 10.7. Pemenue 3amad MaremMaTH4eCKOTO 4 4
MPAKTUKYMa

dopMa NPOMEKYTOYHOM aTTecTAMM- IK3aMeH 14

O0beM 00pa3oBaTeIbHOI MPOrpaMMbl 304 60 230
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3. COJEP)KAHUE YYEBHOI'O NIPEAMETA OVYII.03 MaremaTuka

Koanl
KOMIIeTeHH i
Oo0mbem, ak. u / IUHH,
JIMYHOCTHBIX
B TOM 4HCJIE B
HanMeHoBaHMe Conepsxanue yueOHOro MaTepuaJia (OCHOBHOe U NpodeccHOHATBHO- bopme ®opmar pe3yabTartos, I10,
OPHEHTHPOBAHHOE), IA00PATOPHBIE U MPAKTHYECKHe 3aAHATHS, IPUKJIATHOH MOAYJIb p . | IpoBeneHHdA (opmupoBanuio
Pa3/iesioB U TeM NPaKTHYeCKOii 3
(npu nanuuuu) 3aHATHSA KOTOPbIX
NOATr0TOBKH,
2 CIocoocTByeT
aK. 4
3J1eMeHT
NPOrpaMMbl
1 2 3 4
_1_ cemectp
Pa3znea 1. . [loBTOpeHHe Kypca MAaTeMATHKH OCHOBHOM IIKOJIbI 20 JIP
O 1-4, 6-8 ITP
Tema 1. Copep:xkanue yueGHOro MaTepuajia, B TOM 4HcJie Npo¢ecCHOHAIBHO — 5 OYHBIH
Ilenb ¥ 33124y | OpMEHTHPOBaHHOE!
MAaTEMATUKU B TOM unciie NpakTHYeCKUX 3aHATHH 2
npu ocBoenun | Llenb v 3a1aun MareMaTHKA IPU OCBOCHUM CHELUAIbHOCTH. ba3oBble 3HaHHS U
CIEIMATILHOCT | YMEHHSI 110 MaTeMaTuKe B NMPO(eCCHOHATBLHON M B MOBCETHEBHOM JEATEIBHOCTH.
H. MHoXxecTBO, oOmnepauuud HaJ MHOXECTBaMH, Juarpammbl  Dilnepa-Benna.
MuoxectBa u | VICIIONIb30BaHHE TEOPETUKO-MHOKECTBEHHOI'O amnmapara JJis OMMCAaHUS pealbHbIX
JIOTHKA MIPOIIECCOB U SIBJICHUN B MPOQPECCHOHATBHON JeATSILHOCTH, IPH PEUICHUH 33134 U3
JPYTux OTUCIUIIIAH
Tema 1.2. Conep:kaHne y41eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 5 OYHBIN
Yucna u OpPHEHTHPOBAHHOE’
BEIUHCIICHHS B ToM yuHc/Ie NpaKTHYeCKUX 3aHATHIA 2

Harypanbhble n nensle uncna. [Ipu3Haku genumMocTs nensix yncell. ParmonanbsHble
yrcia. OOBIKHOBEHHBIE U IECATHYHBIC IPOOH, MIPOIICHTHI, 0ECKOHEUHBIE
neproandeckue 1poou. ApupMeTHIECKHe ONEpaIiy C PalMOHAIEHBIMH YHCIIAMH,
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npeoOpa3oBaHus YUCIOBBIX BhIpakeHUi. JleificTBUTenbHBIC Yrciia. PanmoHanbpHbIe
U UppaloHajIbHble yuciaa. ApupMeTHIecKre Onepaluu ¢ 1eHCTBUTEIbHBIMU
yucinaMu. [IpubnmkEHHbIC BEIUMCICHHUS, IPABUIIA OKPYTIICHUS, IPUKHIKA U OIICHKA
pe3yJabpTaTa BEIYMCICHUN

Tema 1.3. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM Yuc/Ie mMPogecCHOHAIBHO — OYHBII
ToxmecTsa u OpHEHTHPOBaHHOe®
TOKIECTBEHHBI B ToM 4nciie NpaAKTHYECKUX 3aHATHI
e ToxmecTBa v TOXIECTBEHHBIC MPEe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YPAaBHCHHS.
Npeo6pasoBan HepaseHnctBo, pemenne HepaBeHCl;Ba. Merton natepBanoB. Pemenue uenbni 51
ust VpasHeH#s, JIpOOHO-pallMOHATILHBIX YpaBHEHUHN 1 HEpaBeHCTB. [[pumMenenre ypaBHeHUH 1 }
HEPABEHCTB K PEIICHUIO MAaTEeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3InIHbIX 00IacTei
HepapeHeTsa i HayKH ¥ peaibHOM KU3HU. CUCTEMBI U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUUN 1
HX CHCTCMBI HepaBeHCTB. CUCTEMbI TMHEUHBIX YpaBHEHUN. Pellienne npukiaaHbIx 3a/1ay C
MTOMOIIIBIO CUCTEMBI JINHEWHBIX YPAaBHEHUN
Tema 1.4. Conep:xkaHue y4eGHOro MaTepualia, B TOM 4Hcjie Npo¢ecCHOHATBLHO — OYHBIN
IIpoleHTHBIC | OPHEHTHPOBaHHOE
BBIUMCIICHIS B ToM 4mciIe NpaKTHYECKUX 3aHATHI
B [Ipumenenue apoOeii U IPOIEHTOB s PEeIISHUS TPUKIIATHBIX 33/1a4 U3 Pa3IuIHBIX
npodeccuonan | OTPACICH SHAHUHA U peaNbHOU KHUSHH. [TpubmmxEénHbIC BBIMHCICHA, [IpaBHIIa
bHBIX 3amauax | CKXPYTVICHHA, PUKHMIKA M OLECHKA PE3YIIbTATa BEITHCIICHHH. Pasubie ciocoOs!
BBIYHCJICHHSI IPOIICHTOB. [IpOIICHTHEIE BRIYUCIIEHUS B IPO(ECCHOHATBLHBIX
3agadax. [[pumeHeHne ypaBHEHU 1 HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAYKHU U peaIbHOM KU3HH
Tema 1.5. Conep:xanue yueGHOro MaTepualia, B TOM YHcJie NPo¢ecCHOHATBHO — OYHBIH
HOCHCHOB&TCH OpI/IGEHT](IpOBa]{HO(E8
BbHOCTH B ToM 4uc/ie NpaKTHYeCKUX 3aHATHIA

U TIPOTPECCUU

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHMSI TOCIIEIOBATENbHOCTEH. MOHOTOHHEBIE
noceA0BaTelbHOCTU. ApudMeTndeckas 1 reOMeTprUIecKast IPOrpeccuu.
BeckoneuHo yObIBaromias reomerpudeckas nporpeccus. Cymma 6€CKOHEYHO
yOBIBaroIeil reoMeTpruaeckoit mporpeccun. opmyrsa CI0KHBIX MPOIICHTOB.
Hcnonp30Banye Nporpeccuu Uis peleHus pealbHbIX 3a/1a4 NPUKIAJHOTO
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Xapakrepa

Tema 1.6. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHcJIe MPo(ecCHOHATHHO — 4 OYHBIN
CDYHKI_[I/II/I u Opl/lel{Tlfl[)OBil]-ll-lOC9
rpaduKu B TOM unciie NPaKTHYECKUX 3AHATHH 4

OyuK1Ms, criocoosl 3ananus GyHkun. ['padux GpyHkiun. Bzanmuo oopaTHble

dbyakun. O06JIacTh OMPECICHHUS U MHOXKECTBO 3HaUeHUH GpyHKInu. Hynn

¢ynkuuu. [IpoMexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIE (DYHKIIUU
Tema 1.7. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — P OYHBIN
BxoHoi opueHTHpPOBaHHoe'’
KOHTPOJIb B ToM 4mc/Ie IPAKTHYECKUX 3aHATHI 2

Brruncnenus u npeobpaszoBanus. YpaBHeHUs U HepaBeHCTBaA. [Iporpeccun.

DYHKIIUA U TPAaPUKH
Pazgen 2. Crenenu u kopHu. CTeneHHasi, oKa3aTeJbHAsA U Jorapupmudeckas GyHKIus 32 JIP

11O 1-4, 6-8 TIP

Tema 2.1. Conep:kaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — P OYHBIN
App[(bMeTquc OPHEHTHPOBAHHOE
KU KOPEHb N— ApudmMeTHdecKknii KOpeHb HATYPAIbHOW CTENEHHU. 1
Oii cTeneHn B ToM unciie IPpaKTHYECKUX 3aHATHI

JleiicTBus ¢ apuMeTHIeCKUMHU KOPHSIMH N—Oi CTeTeHN 1
Tema 2.2. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 5 OYHBIN
Cremnenu. OpHEHTHPOBAaHHOE
Cranmapraas | Crenens ¢ nenbim nokasarenem. Ctanuaptaas Gopma 3amicu I€HCTBUTETLHOTO
dopma 3anumcu | YMcIa. Fcrosnb30BaHKe NOAXOAAIECH HOPMBI 3aNUCH EHCTBUTENbHBIX YUCEN [UTs
JeHCTBUTEIbH | PEIICHUS IPAKTHYECKUX 3aJ1a4 U IPEJICTaBICHUS JaHHBIX. CTEneHs ¢ 1
Oro 4mciia panroHaIbHbBIM MoKa3aresieM. CBOMCTBA CTEIICHHU.

B ToM unciie IPaKTHYECKUX 3aHATHI

[IpeoOpa3zoBanue BeIpaKEHUH, J

COJIEpKalIMX CTENEHH C PallMOHAIBHBIM OKAa3aTeNeM
Tema 2.3. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — P OYHBIN
Crenennag OPHEHTHPOBAHHOE

CrenenHasi QyHKITUS C HATypaJIbHBIM U IIENBIM MOoKazarenem. E€ cBoiicTBa u 1

9 Ipogpeccuonansro-opuenmuposannoe codepaicanue Modlicem Guims pacnpedeieno no pazoenam (memam) ui cKoHyeHmpuposano & pazoeine Ipukiadnoii Mooyib

10 Mpogheccuonanvro-opuenmuposannoe codepacanue modxcem Gvlms pacnpedereno no pazoeiam (memam) ui cKonyenmpuposao 6 pazoene Ipukiaonoii Mooyis

21




byHKIUS

rpaduk.

B ToM ynciie NpaKTHYECKUX 3aHATHI

CgoiicTBa 1 rpaduK KOPHs N-0i CTETICHU

Tema 2.4. Conep:xaHue y4eOHOro MaTepuaJia, B TOM 4Hc/ie NpodecCHOHATBHO — OYHBIN
Hppanuonan, | OpHEHTHPOBaHHOE
HBIE HppanyoHanbHblEe ypaBHEHHS M HEPABEHCTBA
YpaBHCHUA B ToM 4mnciIe NPAKTHYECKUX 3aHATHIA
Y HEepaBeHCTBA | Pemenue uppalvoOHaabHbIX YPABHEHUN U HEPABEHCTB
Tema 2.5. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — OYHBIN
[Ipumenenue OPHEHTHPOBAHHOE
CBOICTB B TOM unciie npakTHYeCKUX 3aHATHH
CTENIEHHOM’ CBolicTBa CTeTIEHHON (YHKIUH MPU PEIICHUH YPaBHEHUN U HEPABEHCTB
byHKIHH Hcnonb30BaHue cBOMCTB CTENEHHON (DYHKIIMU NPU PELIEHUU YPaBHEHUH U
HEPaBEHCTB
Tema 2.6. Conep:xkaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — OYHBIN
Iloka3arenpHa | OPHEHTHPOBAHHOE
i ¢byuknus, | B ToM yncsie npakTHYECKHX 3aHATHI
ee CBOICTBa IMokazarenpHas ¢yHKIus, €€ cBoiicTBa U rpaduk. [Toctpoenue rpaduxos
MoKa3aTeIbHOU (DYHKITIHN
Tema 2.7. Conep:xaHue y4eOHOro MaTepuaJia, B TOM 4Hc/ie NpodecCHOHATBHO — OYHBIH
IToka3zarenpHbl | OPUEHTHPOBAHHOE
¢ ypaBHEHUS B ToM uMc/Ie IPaKTHYECKHX 3aHATHI
v HepaBeHcTBa | [lokazaTenbHble ypaBHEeHUs. PelieHne noka3aTeabHbIX YpaBHEHHI
Tema 2.8. Conep:xaHne y4eOHOro MaTepuaJia, B TOM YHc/ie NpodecCHOHATBHO — OYHBIH
HpI/IMeHeHI/Ie OPMCHTHUPOBAHHOE
CBOICTB B ToM unc/Ie IPaKTHYECKHX 3aHATHI
[10Ka3aTeJIbHO
i QyHKIUHN IToka3arenbHble HEpaBEHCTBA. PenieHne noka3aTebHbIX HEPaBEHCTB
Tema 2.9. Conep:xaHue y4eOHOro MaTepuaJia, B TOM 4Hc/ie NpodecCHOHATBHO — OYHBIH
Jlorapudm OPHEHTHPOBAHHOE
YHUCTIA. Jlorapudm uncna. JlecaTuuHbIN 1 HATYpaTBHBIN JIOTapU(MBI
Jecarnunsiit B ToM yHciIe IPAKTHYECKUX 3aHATHIA
u Onpenenenue norapudmon
HaTypaJbHbIN
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JorapupmMbl

Tema 2.10. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHcJIe MPo(ecCHOHATHHO — Py OYHBIN
CaoiicTBa OpHEHTHPOBAaHHOE
norapudmMoB [IpeobpazoBanue BEIpaXEHUH, CoepKaIUX JTorapu(mbl
B ToM umciie IPpaKTHYECKUX 3aHATHI
Pemennie npumepoB ¢ jorapu(MUUECKUMH BbIPAKEHUSIMU 1
Tema 2.11. Conep:xkaHue y4eGHOro MaTepualia, B TOM 4Hcjie Npo¢ecCHOHATBLHO — 5 OYHBIH
Jlorapugmuue | OPMEHTHPOBaHHOE
ckas Qynknus, | Jlorapupmudeckas Qpyukims, e€ cBoUcTBA U rpaduk 1
€e CBOMCTRBA B TOM unciie NpakTHYeCKUX 3aHATHH
[Toctpoenue rpadukoB gorapudmuieckux QyHKIUN 1
Tema 2.12. Conep:xkanue y4eGHOro MaTepualia, B TOM 4Hcie Npo¢ecCHOHATBLHO — OYHBIH
Jlorapudmuue | OPHEHTHPOBAaHHOE 2
CKHE
ypaBHEHHST 1 Jlorapudmuueckre ypaBHEeHUs] U HEPABEHCTBA 1
HEpaBeHCTBA B ToM unciie IPpaKTHYECKUX 3aHATHI
Pemenus norapudmMudecknx ypaBHEHHH U HEpAaBEHCTB 1
Tema 2.13. Conep:xkaHune y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATBHO — OYHBIN
.HOFapI/I(I)MBI B | OPUCHTUPOBAHHOC 2
pupoJie u
TeXHHUKE B ToM unciie IPpaKTHYECKUX 3aHATHI
[Ipumenenue norapudma. cropust pa3Butus MaremMatuku. Jlorapupmudeckas
cnupainb B pupoze. Ee marematnueckue cBoiicta Mcnonb3oBanue rpadukon P
GbyHKIM 1715 McclieJ0BaHUS MTPOLIECCOB U 3aBUCUMOCTEHN, KOTOPbIE BO3HUKAIOT IIPH
pEIICHUH 3a]1a4 U3 PA3IUYHBIX 00JIaCTel HAYKU U pealIbHOM KU3HH
Tema 2.14. Conep:kaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — OYHBIN
[IpumeHenue OPHEHTHPOBAHHOE 6
norapuMoB K
PpeIIeHHIO B ToM unciie IPpaKTHYECKUX 3aHATHI
3aj1ay Pemenne norapuMudecknx ypaBHEHUN 1 HEPAaBEHCTB 5
KoHnTtponbnas padoTa 1 1
Pa3nea 3 Ilpsimble ¥ NJIOCKOCTH B IPOCTPAHCTBE 26 JIP
11O 1-4, 6-8 TP
Tema 3.1. Conep:kaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 4 OYHBIN

OpHEHTHPOBAHHOE
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IToBTOpEeHUHE OcHoBHBbIE GUTYPHI, (AKTHI U TEOPEMBbI TUITAHUMETPUH. OCHOBHBIE TTOHATHS
IUTAHUMETPUH. | cTepeoMeTpuu. Touka, mpsiMasi, IIIOCKOCTh, MpocTpaHcTBo. [lonsarue 00
OcHoBHbIE AKCHOMAaTH4YECKOM IIOCTPOCHUH CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUH U
MTOHATHUA CJICICTBMS U3 HUX
crepeoMeTpur | B ToM uncsie npakTHYeCKHX 3aHATHIA
IToctpoeH e crepeomerpun
Tema 3.2. Conep:xanue yueGHOro MaTepualia, B TOM 4HcJie NPo¢hecCHOHATBHO — OYHBIH
[Ipsambie ¥ | OpHEHTHPOBAHHOE
IIJIOCKOCTH B3anMHOe pacnosiokeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAOIINECH,
B napajieibHble U CKpeluBaronecs npsamele. [lapamnensHOCTh NPSAMBIX U
IIPOCTPAHCTBE. IJIOCKOCTEN B IIPOCTPAHCTBE: MapaJUIEIbHBIC NIPSAMBIE B IPOCTPAHCTBE,
IMapatenshoc | MAPAVIEIBHOCTD TPEX MPSAMBIX, MAPAIIETbHOCTh IPSIMOU U IJIOCKOCTH. YTJIBI €
Th TIPSMBIX, COHAMIPABIICHHBIMA CTOPOHAMH, YOIl MEXKIY NPAMBIMH B IIPOCTPAHCTBE.
pAMOH H Hapannenbjiocn, IJIOCKOCTEN: NapajulesIbHbIE INIOCKOCTH, CBOWCTBA MTAapaJIIEIbHbIX
IIJIOCKOCTEM.
IIJIOCKOCTH, -
. B ToM unciie IPaKTHYECKUX 3AHATHI
IIJIOCKOCTEN "
[TpocTeiimne mpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadip, KyoO,
napajuleenune], IOCTPOCHUE CEUCHUN
Tema 3.3. Conep:xkanue yueGHOro MaTepualia, B TOM YHcJie NPo¢ecCHOHATBHO — OYHBIH
HepHeHIII/IKy.H OPHCHTUPOBAHHOC
APHOCTD [IepnieHAUKYISIPHOCTD NPSAMOU U IJIOCKOCTH: IIEPIICHIUKYIISIPHBIE IIPSIMBIE B
IPAMBIX IIPOCTPAHCTBE, NPSMBIC IIapaJUICIbHBIE U MIEPIEHAUKYIISAPHBIE K INIOCKOCTH,
M IJIOCKOCTEN | IPU3HAK MEPICHIUKYISIPHOCTH IPSIMOU U IIJIOCKOCTH,
B ToM umnciie NpaKTHYECKUX 3aHATHI
Teopema 0 npsIMOi EPIIEHIUKYIIAPHON INIOCKOCTH
Tema 3.4. CoaepixaHue yueOHOro MaTepHaia, B TOM 4Yuciie NpogeccHOHATBLHO — OYHBIH
Vsl MEXIY OPHCHTUPOBAHHOC
IPSIMBIMH VYrbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA yTOJ1,
" JIMHEHHBIN YroJl ABYTPAHHOTIO yria. lIeprnenaukyisp 1 HaKJIIOHHBIE: paCCTOSTHUE OT
mockocramy | TOUKH JI0 TIOCKOCTH, PAaCCTOSHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs PUTYphI Ha

IJIOCKOCTb. [IeprIeH IUKYIIPHOCTD INIOCKOCTEN: IPU3HAK NEPIEHAUKYIIPHOCTH
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JIBYX IIJIOCKOCTEH.

B ToM ynciie NpaKTHYECKUX 3aHATHI

Teopema o Tp€x nepneHAMKyIIsgpax. Penenne npakTHKO-OpUEeHTUPOBAHHBIX 3a1ad | 3
Tema 3.5. Conep:xaHue y4eOHOro MaTepuaJia, B TOM 4Hc/ie NpodecCHOHATBHO — 4 OYHBIN
[Ipsmble ¥ | OpHEHTHPOBAHHOE
IIOCKOCTH Pacrnonokenne npsiMbIX U TUIOCKOCTEH B OKpY»KaroleM MUpe (Ipupoje, UCKYCCTBE, |
B APXUTEKTYpE, TEXHUKE).
npakTudeckux | B TOM YHC/Ie NPAKTHYECKUX 3aHATHI
3azaqax PelieHne nNpakTMKO-OPpUEHTUPOBAHHBIX 3314 3
Tema 3.6. Conep:xaHue y4eOHOro MaTepuaJia, B TOM 4Hc/ie NpodecCHOHATBHO — 6 OYHBIN
OCHOBHBIE OPHEHTHPOBAHHOE
IpOCTpaHCTBe | B3aMMHOE PACIONIOKECHUC MPSMBIX U IIIOCKOCTEH B IPOCTPAHCTBE. 1
HHBIE GUrypsl | B TOM Ync/ie npakTHYeCKUX 3aHATHH
" UX [Toctpoenue ceuenui 4
B3alMOpPAaCIIOi
OKeHUe KonTponbHas pabota 2 !
Pa3nea 4. KoopanHaThl H BEKTOPBI B IPOCTPAHCTBE 18 JIP
11O 1-4, 6-8 TP
Tema 4.1. Conep:xkaHune y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATBHO — 4 OYHBIN
Bexrtopsl B | OPHEHTHUPOBAHHOE
MPOCTpaHCTBE. | BEKTOP Ha MIIOCKOCTH U B IPOCTpAHCTBE. CIIOKEHNUE M BEIYUTAHUE BEKTOPOB.
JleficTBus ¢ | YMHOXXCHHE BEKTOpa Ha YHUCII0. Pas3iiokeHne BeKTopa o TpéM HEKOMILIAaHAPHBIM 2
BEKTOPAMH BekTopaM. [IpaBuiio napamenenumena.
B ToM unc/Ie IPaKTHYECKHX 3aHATHI
Pemienue 3aiad, CBI3aHHBIX C IPUMEHEHUEM MPABWII ICHUCTBUI C BEKTOPAMH 2
Tema 4.2. Conep:kaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 4 OYHBIN
KOOp,Z[I/IHaTBI B | OPUCHTHPOBAHHOC
npocTpancTse. | [IpSMOyronmbHas cuctema KoopauHaT B IpocTpancTse. KoopanHaTs! BeKTopa.
I[Ipocrelimue [IpocTeitmune 3agaun B KoopArMHATaX. YToJ MexAy BekTopamu. CKaasipHOE 2
3a1a4u IIPOU3BE/ICHNE BEKTOPOB. BhIUNCIIEHHE YIIIOB MEK1y IPSIMBIMU U MIJIOCKOCTSIMU.
B KOOpAWHaTax | B TOM 4MciIe NpaKTHYeCKHX 3aHATHIA
Koop1MHaTHO-BEKTOPHBII METOJT TPU PEIICHUH F€OMETPUYECKHX 3a/1a4 2
Tema 4.3. Conep:xaHue y4eOHOro MaTepuaJia, B TOM YHcjie NpodecCHOHATBHO — 4 OYHBIN

OpHEHTHPOBAHHOE
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[IpakTuko- KoopaunaTtHas mockocts. Beruucienue paccTosiHuii U mjiomaaei Ha )
OpPUEHTHUPOBAH | KOOPAMHATHOM INIOCKOCTHU.
HBIC 3aJ1a4¥ Ha | B TOM 4Hc/Ie NPAKTHYECKUX 3aAHATHI
KOOpAMHATHOH | KomryecTBEHHBIE PACUETHI 2
IUIOCKOCTHU
Tema 4.4. Conep:kaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 6 OYHBIN
Perrenne OPHEHTHPOBAHHOE
3amaq na | KoopanHaTHO-BEKTOPHBIN METO/I NIPU PEIICHUH T€OMETPUYECKHX 3a/1au. 1
KOOPAUHATHI B ToM uMc/Ie IPaKTHYECKHX 3aHATHI
1 BEKTOPBI Pemenne 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM ITPABUJI ACUCTBUM C BEKTOPaMHU. 4
3ajaun IIaHUMETPUHU U CTEPEOMETPUH M METOJIbI MX PEIICHUS
KoHnTtposbnas padora 3 1
Pa3neua 5. OcHoBbI TpuroHoMerpun. Tpuronomerpuyeckue GyHKIuH 40 JIP
11O 1-4, 6-8 ITP
Tema 5.1. Conep:xaHue y4eOHOro MaTepuajia, B TOM 4Hc/ie NpodecCHOHATBHO — 4 OYHBIN
OCHOBBI OPHEHTHPOBAHHOE
tpuronomerpu | CHHYC, KOCHHYC U TAHT€HC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, 1
u APKTAHT'€HC YUCJIOBOTO aprymMeHTa. TpUroHoMeTpuyeckass OKpy>KHOCTb,
B ToM ymnciie TpaKTHYECKUX 3aHATHI
Omnpenenenne TPUroHOMETPUUYECKUX (QYHKIIMI YUCIOBOT0O apryMeHTa 3
Tema 5.2. Conep:xaHue y4eOHOro MaTepuaJia, B TOM YHcjie NpodecCHOHATBHO — 4 OYHBIN
OCHOBHBIE OPHEHTHPOBAHHOE
tpuronomerpy | OCHOBHBIE TPHTOHOMETPHYECKUE GOPMYIIBI 1
YEeCKHUE B ToM unc/Ie IPaKTHYECKHX 3aHATHI
TOXKJIECTBA [TpeobpazoBaHne TPUTOHOMETPUUECKUX BBIPAKECHUN 3
Tema 5.3. Conep:kaHue y4ed0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATBHO — 4 OYHBIN
[leproguueck | OPHEHTHPOBAHHOE
e (QyHKIUH. Oynknus. [Tepuonuueckue Gynkuun. Tpuronomerpudeckue GyHKIHH, UX |
Tpuronomerpu | CBOUCTBA U rpaguKu
YecKHe B TOM unciie NpakTHYEeCKUX 3aHATHH
GbyHKIIUHU I'paduku TPUTOHOMETPHUUECKUX (DYHKITUHA 3
Tema 5.4. Conep:kaHune y41e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 4 OYHBIN
[Ipeobpa3oBan | OPUEHTHPOBAHHOE

Cxatue U pacTshkeHHe rpaKoB TPUTOHOMETPUYECKUX (DYHKIIUH.
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ue rpaduxos

TpUTOHOMETPH | B ToM 4ymc/ie npakTHYeCKUX 3aHATHIA
YECKUX [IpeoOpazoBanue rpaduKOB TPUTOHOMETPUUIECKUX () YHKITHHA
byHKIHHA
Tema 5.5. Conep:xkaHue y4eGHOr0 MaTepualia, B TOM 4ncjie Npo¢ecCHOHATBLHO — OYHBII
Omnucanue OPHEHTHPOBAHHOE
IPOM3BOJICTBE Hcnonp30BaHne CBOWCTB TPUTOHOMETPUYECKUX (DYHKIIMHA B TIPO(hEeCCHOHATBHBIX
HHBIX 3anavax. Mcnonp3oBanue rpadukoB GyHKITUHN IJIs1 HCCIIEA0OBAHUS MTPOLIECCOB U
IpOIECCOB ¢ | 3aBUCHMOCTEH, KOTOPbIC BOSHUKAIOT IIPU PEIICHAN 33184 U3 APYTHX YIEOHBIX
TTOMOTITHIO JUCLHIUINH U PEATIbHOU JKU3HU
rpadukoB B ToM ynciie TpaKTHYECKUX 3aHATHI
byHKIUH
I'paduxn pyaxuuii. CuryanmoHHBIE 381241
Tema 5.6. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM Yuc/Ie mMPogecCHOHAIBHO — OYHBIN
OO6parnbie OPHEHTHPOBAHHOE
tpuronomerpu | OOpaTHbie QpyHKIHH. OOpaTHbIE TPUTOHOMETPpHYECKHE QyHKIMH. VX CBOUCTBA U
YECKUE rpauku
byHKIIUU B ToM ynciie NpaKTHYECKUX 3aHATHI
I'paduku 0O6paTHBIX TPUTOHOMETPHUYECKUX QYHKIHIA
Tema 5.7. Conep:xkanue yueGHOro MaTepualia, B TOM YHcJie NPo¢ecCHOHATBHO — OYHBIH
TpI/IFOHOMeTpI/I OPHCHTUPOBAHHOC
YeCKHUe TpUroHOMETPUUECKHE YPABHEHUS
ypaBHEHUS B ToM unciie NpaKTHYECKUX 3aHATHI
Pelnienne TpUroHOMETPUYECKUX YpaBHEHUIN
Tema 5.8. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM Yuc/Ie mMPogecCHOHAIBHO — OYHBIN
Tpuronomerpu | OPHEHTHPOBAHHOE
YeCKHUe [TprmMepbl TPUTOHOMETPUYECKHE HEPABEHCTBA.
HEPABEHCTBA B ToM 4mnciIe NPAKTHYECKUX 3aHATHIA
Pemenue npocTelnx TpUroHOMETPUYECKUX HEPABEHCTB B TOM YHUCJIE C
WCITOJIb30BAHUEM CBOMCTB (DYHKITHIA
Tema 5.9. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM YucjIe mMPogecCHOHAIBHO — OYHBIN
Pemmenne OpMEeHTHPOBAHHOE

B Tom uncie MPAKTHYCCKUX 3aHATHI
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3aga4

TPUTOHOMETPHU | TpUTrOHOMETPUYECKUE BBIPAKECHUSI, YPABHEHUS U HEPABEHCTBA. Penenne 3a1aq 7
"

KoHnTtposbnas padora 4 1
ITpome:kyTOUHasi aTTecTAlUsA B popMe KOHTPOJILHOI PadoThI 2

_ 2 cemecTp
Pa3nea 6. Ilpon3BogHas pyHKIMH, ee IPUMEHECHHE 34 JIP
O 1-4, 6-8 TIP

Tema 6.1. Conep:kaHne y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 4 OYHBIN
MOHOTOHHOCT | OpHeHTHpOBaHHoe''
b QyHKINH. [TpoMexxyTKr MOHOTOHHOCTH (DYHKITMU. MaKCUMyMbl 1 MUHUMYMBI ()YHKITUH. 1
DKCTPEMYMBI B TOM unciie npakTHYeCKUX 3aHATHH
yHKIMN. Haubonsiee 1 HaumMeHbIlee 3HaueHne (PYHKIIMHA HA TIPOMEXKYTKE
Touku 3
JKCTpEMyMa
Tema 6.2. | Conep:xanue yueGHOro MaTepuajia, B TOM Yuciie NpogecCHOHATBHO — ) OYHBII
TToasaTue OPHEHTHPOBAHHOE
0 HenpepsiBHBIC (QYyHKIHH. 1
HerpephIBHOCT | B TOM YHCiIe NPAKTHYECKUX 3aHATHI
1 QyHKIUN Meton HHTEpBATIOB U1l pELIEHUSI HEPABEHCTB 1
Tema 6.3. Conep:kaHune y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — ) OYHBIN
[IpousBoaHas | OPHEHTHPOBAHHOE
dyHKIHHK [IpousBoanas ¢pynkuuu. [IponsBoaHbIe 31eMEeHTapHBIX QYHKIHI. DOpMYIIBI |

HAaXO0’KJICHUs MPOU3BOJHON CYMMBI, IPOU3BEJCHUS U YACTHOTO

B ToM unciie IPpaKTHYECKUX 3aHATHI

[TpuMepsl HaX 0k ICHHS TPOU3BOIHON CYyMMBbI, TPOU3BEICHUS U YACTHOTO 1
Tema 6.4. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — ) OYHBIN
I'eomeTpuueck | OPHEHTHPOBAHHOE
Ml CMEICTT I'eomerprueckuii cMbICT MPOU3BOJHON (PYHKIIUHU — YTTIOBOM KO3 HUITUEHT
MPOM3BO/IHOI KacaTeJlbHOU K rpaduKy GYHKIMH B TOUKE. Y paBHEHHE KacaTeIbHOU K TpaduKy 1

byHKITUN

B ToM ymnciie TpaKTHYECKUX 3aHATHI

1 TIpodeccnonanbHO-OpHEHTHPOBAHHOE COMEPKAHIE MOXKET OBITH PACIPEIEIEHO MO pas3/esaM (TeMaM) MIN CKOHIIEHTPUPOBAHO B paszene [TpHKIagHOH MOIYTh
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Pemenue ypaBHeHuUi

Tema 6.5. Conep:xaHue y4eGHOr0 MaTepHaia, B TOM YucJie NpogecCHOHATBHO — OYHBII
dusnueckut OPHEHTHPOBAHHOE
CMBICT Ouznyeckuil (MeXxaHMUECKUi) CMBICI MPOU3BOAHOM. [IpuMeHeHe nponu3BoIHOM
npoussoaHoil | A4 ONPENENEHNs CKOPOCTH NPOLEcca, 33/IaHHOro ¢dbopmynoit uinu rpadukom
B B ToM ynciie TpaKTHYECKUX 3aHATHI
npocgeccroHan OmnpenencHus CKOPOCTH TPoIIecca, 3aJaHHOTO (GOPMYITOi Wi rpaduKOM
BHBIX 3a/1a4ax
Tema 6.6. Conep:xaHue y4eGHOr0 MaTepHaia, B TOM YucJie NpogecCHOHATBHO — OYHBII
HpI/IMeHeHI/IC OPHEHTHPOBAHHOE
TIPOHM3BO/IHOIM Boszpacranue u yObiBaHHe (YHKIIMH, COOTBETCTBUE BO3pACTaHUS U YOBbIBaHUS
K (GYHKIMHU 3HAKY TPOU3BOIHOM.
FICCIIEIOBAHIIO B ToM ynciie TpaKTHYECKUX 3aHATHI
byHKIUH
Ha [TpumeneHne MPON3BOIHON K UCCIIEAOBAHHIO (PYHKIMI HA MOHOTOHHOCTb U
MOHOTOHHOCTb | 3kcTpeMyMBbl
U DKCTPEMYMBI
Tema 6.7. Conep:xkanue yueGHOro MaTepualia, B TOM YHcJie NPO(ecCHOHATBHO — OYHBIH
Hccnenosanue | OpMEHTHPOBAHHOE
yHKImiA AnropuT™m nccienoBaHus QYHKIUN U TOCTPOSHHUS ee rpaduKa ¢ IMOMOIIbIO
1 IOCTPOEHHUE MPOU3BOAHON. McTOpHs pa3BUTHSI MAaTEMATHYECKOTO aHAIN3a
rpaduKoB B ToM unciie TpaKTHYECKUX 3aHATHI
[Toctpoenue rpad)kOB MHOTOUJICHOB C MCIIOJIb30BaHUEM ammapara
MaTE€MaTU4YeCKOro aHan3a.
Tema 6.8. Conep:kaHne y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — OYHBIN
Haubosblee 1 | OPMEHTHPOBAHHOE
HaMeEHBbIIIee Haxoxxaenre HanOoJbIIero 1 HaMMEHbIIEro 3HaueHUs (PYHKITMH Ha OTPEe3Ke.
3HAYCHUS B ToM ynciie NpaKTHYECKUX 3aHATHI
dyHKIHM Ha [IpumeHeHne MPOU3BOHOM 1711 HAXOKACHUS HAUTYy4YLIEro PEIICHHS B IPHKJIA THEIX
oTpesKke 3aaydax, AJIs ONpeIesIeHHs] CKOPOCTH Ipoliecca, 3a1aHHOro (hOpMYIION Ml
rpaduKoM
Tema 6.9. Conep:xkaHue y4eGHOro MaTepHaia, B TOM YucJie NpogecCHOHATBHO — OYHBII

OpHEHTHPOBAHHOE
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Haxoxnenue

B Tom uncie NMPAKTHYCCKUX 3aHATHI

ONTUMAJIBHOTO
pe3yJbrara ¢
IIOMOIIBIO
MPOU3BOAHOMN 4
B
MPAKTUYCCKUX | [[pukadHble 3a7a4d, B TOM YHCIIE COLUATBHO-OKOHOMUYECKOTO U (PU3HUECKOTO
3aJ1a4da Xapakrepa, Permenne npukiagHbIX 3a1a4 CPEACTBAMU MAaTEMAaTHYECKOTO aHaJn3a
Tema 6.10. Conep:xanue yueOHOro MaTepuaJia, B TOM 4ucjie nNpogecCHOHAIBHO — 6 OYHBII
Perenue OpHEHTHPOBAHHOE
3a7ad. B ToM unc/Ie IPaKTHYECKHX 3aHATHI
Tpoussonas HMuddeperuuponane (pvyHKLu/Iﬁ. Haubonsmiee u HaUMEHbIUIEE SHAYCHH byHKIIIHT
bymKmH, Hccnenoannie pyHKIMIA ¢ TOMOIIBIO TPOU3BOAHOMN 5
ce KoHnTtponbnas padota 5
MIPUMEHEHNE 1
Pazgen 7. MHOTOrpaHHMKHU M TeJia BpalleHusI 36 JIP
11O 1-4, 6-8 TP
Tema 7.1. Conep:xanue yueGHOro MaTepualia, B TOM YHcJie NPo¢ecCHOHATBLHO — 5 OYHBIH
MHOFOFpaHHI/I OPHCHTUPOBAHHOC
KH [TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA, BBIITYKJIBIE U |
HEBBIIYKJIbIE MHOTOIPaHHUKH; pa3BEPTKAa MHOIOTPAHHHUKA
B ToM unc/Ie IPaKTHYECKHX 3aHATHI
[TocTpoeHne pa3BepTKH MHOTOIPaHHHKA 1
Tema 7.2. Conep:xaHne y4edOHOro MaTepuaJia, B TOM 4Hc/ie NpodecCHOHATBHO — 5 OYHBIN
[Ipusma. OpHEHTHPOBAaHHOE
Tpsimast [Ipu3ma: n-yronbHas npu3Ma; rpaHd U OCHOBAHHUS IPU3MBI; IpAMasi 1 HAKJIOHHAs
W npaBwibHas | NPH3MBL OOKOBas U TIOJTHAS TIOBEPXHOCTH MPU3MBI. DIIEMEHTBI IPU3MEI. 1
NPH3MBI IIpaBriibHas npuzMa
B ToM unc/Ie IPaKTHYECKHX 3aHATHI
ITocTpoeHne pa3BepTKU MPU3MBI 1
Tema 7.3. Conep:xkaHue y4eGHOr0 MaTepHaia, B TOM YucJie MPogecCHOHATBHO — 5 OYHBIN
Hapaﬂneﬂenﬂn OPHEHTHPOBAHHOE

B ToM unciie TpaKTHYECKUX 3aHATHI
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en, Kyo [Mapannenenunen, npsMOYroJbHBINA apaieNenune 1 ero coicTaa. Kyo.
Ceuenue ky0a, napamnenenumnena. [loctpoenne cedenust Kyda u napaienenumnesa
Tema 7.4. Conep:xaHue y4edOHOro MaTepuaJia, B TOM 4YHcjie NpodecCHOHATBHO — OYHBIN
HI/IpaMI/II[a. OPHEHTHPOBAHHOE
IIpaBHIbHAS [Tupamuna: n-yroyipHas nupamuia, TpaHd 1 OCHOBAHHE MUPAMUIbI; OOKOBas U
nMpamua. MOJIHAS] TOBEPXHOCTh MUPAMHU/IbI; TPABUIIbHAS U YCEUEHHAS MTUPAMUJIA. DIIEMEHTHI
VYceuennas MTMPaMHUABL.
nHpaMHa B ToM ynciie TpaKTHYECKUX 3aHATHI
Brrurcnienue 31eMeHTOB MHOTOTPAaHHUKOB: pé0pa, AMArOHAIH, YTIIbI
Tema 7.5. Conep:xanue y4eGHOro MaTepualia, B TOM YHcie NPo¢ecCHOHATBHO — OYHBIH
BoxkoBas u OPHEHTHPOBAHHOE
OJHAas B ToM ynciie TpaKTHYECKUX 3aHATHI
IOBEPXHOCTD [Tnomans OOKOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOM MTPHU3MBI,
NPH3MB, oA b OCHOBaHMi, TeopeMa 0 OOKOBOH TIOBEPXHOCTH npsimoit mpuamsl. [Lnomans
TP AMITEI 0OOKOBOI TIOBEPXHOCTH 1 OBEPXHOCTH NPaBUIHON MTMPAMH/IBI, TEOPEMa O
ioniaau GOKOBOM MOBEPXHOCTH YCEUEHHOM MUpaMubl. Beraucierune III0IIa 1
OOKOBOI TOBEPXHOCTH ¥ MOBEPXHOCTU MPABMILHOMN MUPAMUIBI
Tema 7.6. Conep:xanue yueGHOro MaTepualia, B TOM 4YHcjie NPo¢eCcCHOHATBHO — OYHBIH
JBmxeHue B OPHEHTHPOBAHHOE
IPOCTPAHCTBE. JBuxenue B npoctpancTBe. CUMMETPUS B IPOCTPAHCTBE: CUMMETPHS
Cummerpusi | QTHOCHTEIBHO TOUKH, NPAMOH, TIOCKOCTH.
IPOCTPAHCTBE B ToM ymnciie TpaKTHYECKUX 3aHATHI
DJIEMEHTHI CAMMETPHUH B TUpaMuaax, napauiejaenuneaax
Tema 7.7. Conep:xanue yueGHOro MaTepualia, B TOM YHcJie NPo¢ecCHOHATBHO — OYHBIH
IIpaBnnbﬁbﬁj OPHEHTHPOBAHHOE
MHOTOTPaHHHK [TonsiTEe MpaBUIIBLHOTO MHOTOTPAHHUKA; TPAaBUJIbHAS NIPU3Ma U NTPaBUJIbHAS
u, NUpaMKJIa; IpaBUIIbHAS TPEYroJibHAs MUpaMKJia U MPaBUIBHBIA TETpasaAp; KyO.
[IpencraBnenue 0 NpaBUIBHBIX MHOTOIPAaHHUKAX: OKTA3Ip, JOJECKA3AP U UKOCADIP.
JIBrKeHHEe B MPOCTPAHCTBE. DIEMEHTHl CHMMETPHUH B MPABUIBHBIX
MHOTOTPaHHUKaX
B ToM unc/Ie IPaKTHYECKHX 3aHATHI
PacueTsl 371eMEeHTOB MPaBIIBHBIX MHOTOTPAaHHUKOB
Tema 7.8. | Conepxanue yaeOHOT0 MAaTEpHAJIAa, B TOM YHCje MPO(eCCHOHAIBHO — OYHBIN

OpHEHTHPOBAHHOE
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Cummerpus B

CummeTpus B IpUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY, B TPO(ECCHH.

npodeccun. Hcnonp3oBaHne ABMXKEHUN B IPOCTPAHCTBE MPU PEIICHUHU PO(deCcCHOHATBHBIX
Ceuenus 3ana4. CeueHus: NpU3Mbl U TUPAMUBL.
MHOTOTPaHHUK | B ToM 4nc/Ie IPAKTHYECKUX 3aAHATHIH
OB
B [TocTpoenue ceueHnii MHOTOTPAaHHUKOB, UCITOJIb3YS METOJI CJIEI0B. BrinosiHeHUE
NPO(ECCUOHAI | BEIHOCHBIX TIOCKUX YepTExkeil U3 PHCYHKOB HPOCTHIX 00BEMHBIX GUTYD (BHI
BHBIX 33/1a49aX | cBepXy, COOKY,CHH3Y)
Tema 7.9. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — OYHBIN
IIHHHHHP’QFO OPHEHTHPOBAHHOE
cocTapisfony | B TOM YnciIe NPAKTHYECKUX 3aHATHI
e. Ceyenne Hunuuapudeckas HOBEPXHOCTh, 00pa3yIOIINe IUIHHIPUYECKON TTOBEPXHOCTH, OCh
LHIHHpA WIMHIpUYecKoi moBepxHocTH. Lumuuap: ocHoBaHus 1 OOKOBasi MIOBEPXHOCTD,
o0pa3yroIias U 0Ch; IIIONAAb OOKOBOI U MOJHOM MOBepXHOCTU. M300paxeHne
WIMH]Ipa Ha TIocKocTH. Pa3BépTka nununapa. CedeHus HMIHHIPA (TIOCKOCTBIO,
napajuIeJIbHOM WM NEPIEHANKYIISIPHON OCH IIMJIMHIPA)
Tema 7.10. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — OYHBIN
Konyc, ero OPMEHTHPOBAHHOE
cocTapysfony | B TOM YMciIe NPAKTHYECKUX 3aHATHI
e. Ceuenne KoHunueckas moBepxXHOCTh, 00pa3yrolue KOHHYECKON MMOBEPXHOCTH, OCh H
KOHYyCa BEpIIMHA KOHMYECKOM moBepxHocTU. KoHyc: ocHOBaHME U BepIIMHA, 00Opa3yromias
Y OCh; TUIOIAh OOKOBOW M TIOJTHOM MTOBEPXHOCTH Bbrurciienus rromaan O0KOBOM 1
MIOJTHOM TOBEPXHOCTHU
Tema 7.11. Conep:xkaHue y4eGHOro MaTepHaia, B TOM YucJie NpogecCHOHATBHO — OYHBIH
VY ceueHHblit OpPHEHTHPOBAHHOE
KOHYC. B ToM ymnciie TpaKTHYECKUX 3aHATHI
Ceyennie VY ceu€HHBIN KOHYC: 00pa3yrolre U BbICOTa; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.
YCeUeHHOTo N3ob6pakenue koHyca Ha IUIOCKOCTH. Pa3Béprka konyca Ceuenus koHyca
KOHYCa (TIIOCKOCTBI0, MapayIeIbHON OCHOBAaHUIO, U MJIOCKOCTHIO, MTPOXOJSIICH Yepes
BEPILUHY)
Tema 7.12. Conep:kaHue y41eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — OYHBIN

OPHCHTUPOBAHHOC
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Hlap u chepa, | B Tom ynciae NPAKTHYECKUX 3AHATHI

UX CEYCHHS Cdepa u map: ueHTp, paauyc, AMaMeTp; IIOMAAb MOBEPXHOCTU cdeprl. BzanmHoe
pacnosoxxeHue cepbl U MII0CKOCTH; KacaTellbHas IIOCKOCTh K cdepe. 2
N3o06paxkenue cdepsl, mapa Ha mockoctu. CeueHus mapa
Tema 7.13. Conep:kaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — ) OYHBIN
[HousTHe 06 OpPHEHTHPOBAHHOE
o6BeMe Tena. | B TOM 4uc/ie MPAKTHYECKUX 3aHATHI
Oonembr IMousiTue 06 00BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. OOBEM MUpPaMUIBL,
MHOTOTPAHHHIK NpU3MBI HWIMH]IPA, KoHyca. OO0bEM I1apa U miomaas chepbl. Boruncnenne oobeMoB | 2
OB W TCJI reoMeTpudeckux Guryp
BpallleHUs
Tema 7.14. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 5 OYHBIN
OOBEMBI U OpPHEHTHPOBAHHOE
IOMA M B ToM 4nc/ie MIPaKTHYECKUX 3aHATHI

IIOBEPXHOCTEH | [Tomo6HbIe Tena B npocTpancTBe. COOTHOMIEHUS MEKY ILIOMAAAMH MOBEPXHOCTEl )
MONOOHBIX TN | 1 0ObEMaMU MOJO0OHBIX Tell. Pemenue 3amau

Tema 7.15. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM YucjIe mMpPogecCHOHAIBHO — OYHBIH
KomOunamuun OPHEHTHPOBaHHOE

MHOrorpanuuk | MHOTOTPaHHUK, OMMCAHHEIH 0k0110 chepbl. Cdepa, BrUCaHHAS B MHOTOrPaHHHK
WIN B TEJIO BpallleHHs. MHOTOrpaHHUK, BOMCAHHBIN B TE€JI0 BPALICHUS

OBUT
B ToM umciie IPpaKTHYECKUX 3aHATHI
Pemenue 3agau 1
Tema 7.16. Conep:kaHne y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATBHO — ) OYHBIN

KomOunammu OpPHEHTHUPOBAHHOE

reoMeTpuyecK B ToM ynciie TpaKTHYECKUX 3aHATHI

UX TCJT Ha Hcnonp30BaHne KOMOWHALIMI MHOTOTPAHHHUKOB U TEJT BPAILlIEHHS HA IPAKTUKE 2
IPAKTHUKE Pemenne mpakTHKOOPHEHTHPOBAHHBIX 3314
Tema 7.17. Conepsxanue y4eO0HOro MaTepuaJia, B TOM 4Hcie MPogeCCHOHAIBHO — OYHBIN
Pemenue OpHEHTHPOBAHHOE 4
3a7ad4. "
B ToM uHcIIe IPaKTHYECKHX 3aHATHI
MHororpanau
U 1 Tena Brruucnenne BenmuuuH (JIMHA, YTOJ, 00BEM, TUIOIIAAh TTOBEPXHOCTH ) 3

reOMETPUYECKUX (pUryp, NConb3ys N3ydeHHbIE (POPMYIIBI U METOIBI
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BpameHus Kontponsnas pabota 6 1
Pa3nea 8. IlepBooOpa3Hasi pyHKuMHU, ee NPUMEHEHUE 18 JIP
11O 1-4, 6-8 TIP
Tema 8.1. Conep:xkaHue y4eGHOr0 MaTepHaia, B TOM YucJie MPogecCHOHATBHO — 4 OYHBII
HepB006pa3Ha OPHMEHTHPOBAHHOE
st QyHKLHH IlepBooOpasnas. Tabmuia nepBooOpa3HbIX 1
B ToM unciie IPpaKTHYECKUX 3aHATHI
OmnpenesieHue MepBo0OPa3HBIX 3
Tema 8.2. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHcJIe MPO(ecCHOHATHHO — 4 OYHBIN
[Lromans OpHEHTHPOBAHHOE
KPHBOJMHEIHO WHuTerpan, ero reoMmeTpudeckuii 1 GU3NIECKUl CMBICI. 1
i Tparnewmy. B ToM umciie IPaKTHYECKUX 3aHATHI
dopmyna
Hetorona — Brruncnenne naterpana mo Gpopmyse Herorona-Jleiibuuma 3
Jleitbuuna
Tema 8.3. Conep:kaHue y4eGHOr0 MaTepHaia, B TOM YucJie MPogecCHOHATBHO — OYHBII
OHpeHeHCHHBI OPHEHTUPOBAHHOC 4
W UHTETpal
B [TprmeHeHne nunTerpana s BIYUCICHUS GU3NYECKUX BETUUHH 1
npodeccronan B ToM unciie IPpaKTHYECKUX 3aHATHI
BHOM
ACATCIBHOCTH | PemieHue 3a7a4 Ha MPUMEHEHUE HHTETpaja JJIsl BRIYUCICHUS (PU3MUECKUX BEIMYUH 3
U KU3HA U IUIOIIaaen
Tewma 8.4. Conep:xkaHue y4eGHOr0 MaTepHaia, B TOM YucJie MpogecCHOHATBHO — 6 OYHBII
Pemenue OpHEHTHPOBAaHHOE
3a/1a4 Ha B Tom umnciie NMPAKTUYCCKUX 3AHATUU _
HAXOXKICHHE Pemenue 3aa4 Ha HaXOX/I€HNE IEPBOOOPA3HOI U ee MPUMEHEHNE 5
nepBooOpazHo
inuee KoHTponbHas padoTa 7 1
MIPUMEHEHHE
Paznen 9. Teopusi BepoATHOCTEH M CTATUCTUKA 38 JIP
11O 1-4, 6-8 TIP
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Tema 9.1. Conep:xaHue y4eGHOr0 MaTepHaia, B TOM YucJie MPogecCHOHATBHO — OYHBIN
Hpe,[[CTaBHCHI/I OPHEHTHPOBAHHOE
¢ JIaHHBIX [IpencraBieHue JaHHBIX ¢ TOMOLIBIO TabMUI U tuarpamm. CpenHee
- apudmeTnueckoe, MearaHa, HauOOJbIIIEe U HANMEHbIIIee 3HAYCHHUSI, pa3Max,
omucaTenpaas | AMCTEPCHS, CTAHIAPTHOE OTKIOHCHHE YNCIIOBBIX HaboOpOB
CTATHCTHKA B ToM unciie IpaKTHYECKUX 3aHATHI
Beruncrienust MeiaHa, HanOoJIbIlIee M HAMMEHBIIIEe 3HAYCHUs, pa3Max,
Tema 9.2. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — OYHBIN
CocraBiecHue OPHMEHTHPOBAHHOE
TabIHIl [TepBuunas 06pabOTKa CTATUCTHUECKUX JAaHHBIX. ['padudeckoe ux mpeacTaBiIcHHE.
¥ quarpamMm Ha | HaXOK/IEHHE CPEIHUX XapAKTEPUCTUK, HAOIIOIAEMbIX [AHHBIX.
MPaKTHUKE B ToM ynciie TpaKTHYECKUX 3aHATHI
[TpumeHeHne CTaTUCTHYECKUX METOOB JUISI pElIeHUs] MPO(eCCHOHANBHBIX 33124
Tema 9.3. Conep:kaHne y4eO0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — OYHBIN
Onepaupm HaJ | OPUCHTUPOBAHHOE
COOBITHSAMH, Cryyaiinple SKCTIEpUMEHTHI (OIIBITHI) U CIydaiiHble COOBITUS. DIIEMEHTapHbIC
Hal coObITHs (MCX01bI). BeposATHOCTH Cily4aitHOTO COOBITHS. BIM30CTh YacTOTHI 1
BEPOSTHOCTSM BEPOSTHOCTH COOBITHIA. CnyqaﬁHmeu ONBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMHU
B N —— coObITUsIMU. BepoSTHOCTH COOBITHII B ONBITAX C PABHOBO3MOXKHBIMU
DJIEMEHTapHBIMU cOOBITUAMU. OTiepaniuu HaJl COOBITUSIMHU: TTIEPECEUCHUE,
BEPOATHOCTD o0beAMHEeHNE, IPOTUBOIIONOXKHBIE COOBITUS. J{narpamMmmel Ditnepa. @opmyina
CJI0’KEHUS BEPOSTHOCTEH. Y CIIOBHAsI BEPOSATHOCTS.. JlepeBO Ci1y4allHOTO
skcniepuMenTa. Dopmyna mosHoi BeposiTHoCTH. He3aBucumbie COOBITHS
B ToM ynciie TpaKTHYECKUX 3aHATHI
YMHOXEHUE BEPOSITHOCTEN
Tema 9.4. Conep:kaHune y41e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — OYHBIN
JIeMEeHTBI OPHEHTHPOBAHHOE
KOMOUHATOPHK Kom6unaTtopHoe npasuiio ymHokeHUs. [lepectanoBku u pakTopuan. Yucio
- coueranuii. Tpeyronbauk [lackans. ®opmyna 6mHOoOMa HproToHa
B ToM ynciie TpaKTHYECKUX 3aHATHI
Beruncienne no gopmyie 6manoma Herotona
Tema 9.5. Conep:xaHue y4eGHOr0 MaTepHaia, B TOM YucJie NPogecCHOHATBHO — OYHBIN
BeposTHOCTL | OPHEHTHPOBAHHOE

Brruucienne BepoATHOCTEH ¢ UCTIONIb30BaHuEeM (popmysr komOuHaTopuku. OleHKa
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B BEPOSITHOCTH COOBITUS B TPO(PECCHOHATBHOM NEeSITETHbHOCTH.
HpO(l)eCCI/IOHaH B Tom umnciie NMPAKTHYCCKHUX 3aHATHI
bHBIX 33/1a4ax | Pemenue npodeccruoHaabHbIX 3a7a4 Ha BEPOSITHOCTh COOBITHS
Tema 9.6. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM Yucjie mMpogecCHOHAIBHO — OYHBIN
Cepuu OpHEHTHPOBAaHHOE
nocienopaten | DMHAPHBIN CIIyYailHbIi ONBIT (MCIIBITAHKE), YCIIEX U Heyaaua. He3aBucumebie
BHBIX ucnblTadus. Ceprisi HE3aBUCUMBIX MCIIBITAHUM 1O IEPBOrO yCIeXa.
MCTIBITAHMI B ToM umciie IPaKTHYECKUX 3aHATHI
Cepust HE3aBUCUMBIX UCIIBITAaHUN bepHyiun
Tema 9.7. Conep:xkaHune y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATBHO — OYHBIN
Crnyuaiinbie OpHEHTHPOBAaHHOE
BEIMYHHBL Cnyuaitnas BennunHa. Pacnpenenenue BepostHocTel. [luarpamma pacrpeeneHus.
" [Tpumeps! pacnpesesneHuii, B TOM YHCiIe, FEOMETpHUUECKOe 1 ONHOMHUAIIBHOE.
pacnpesiesien | 1MCIOBbIEC XapaKTEPUCTUKHU CIIYYailHbIX BEIMYHUH: MATEMATHYECKOE OXKHUIAHNUE,
o. JCIIEPCUS U CTaHAAPTHOE OTKJIOHEHHeE. [IprMeprl mpruMEeHEHUsT MaTEMaTUYECKOTO
Martemarnueck | OKHJIaHUs, B TOM YHCIIE B 3a7ja4ax U3 IIOBCEJHEBHOM KU3HU. MaTemarnyeckoe
oe oxkugaHHe | OKHIaHUEe OMHAPHOH Cily4aiiHOW BETNYUHBI. MaTeMaTHIeCcKoe 0KUIaHUE CYMMBL
cr1yvaitHoit CIIy4alHbIX BEJIMYHUH.
BETHUHHEL B ToM unciie TpaKTHYECKUX 3aHATHI
Matemarnueckoe 0XKHIaHHUE U AUCTIEPCHSI TEOMETPHUUECKOr0 U OMHOMHAIBHOTO
pacnpeneseHuin
Tema 9.8. Conep:kaHne y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — OYHBIN
3aKoH OpHEHTHPOBAaHHOE
GOJIBIIIX 3aKoH OOJBIIMX YHCEII U €r0 POlb B HayKe, IpUpoJie U obuiecTBe. BeiOopouHslii
qucen METO/ ucciieoBaHuil. OyHKIMS TJIOTHOCTH pacnpeaeneHus. PaBHoMepHoe
Henpeprisupie | PACTIPEACIICHHC U €0 CBOACTEA. HOE{HTI/IG 0 HOpPMaJIbHOM paclpeaesIeHuI
CHy‘IaﬁHBIC B Tom uncie NMPAKTUYCCKUX 3AHATUU
BEJINYUHBI
(pactipenernex
). IIpuMepsl HENPEPBIBHBIX CIy4alHbIX BEJIMYUH
Hopmanbnoe
pacnpenesnesu
e
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Tema 9.9. Conep:xaHue y4eGHOr0 MaTepHaia, B TOM YucJie MPogecCHOHATBHO — 6 OYHBIH
Permenne OpHEHTHPOBAHHOE
zagau B ToM ymnciie TpaKTHYECKUX 3aHATHI
KOMGHHATOPHK DIIeMEHTHI K0M6I/IHaTopm§H. CoOriTHE, BEpOsSTHOCTH COOBITHS. CIIOKEHHUE U 5
4, cTatrcTaKy | MHOKCHHE BEPOITHOCTEH
U TEOpUH 1
BeposiTHOCTEH | KoHTposbHast paboTa 8
Paszpnen 10. MareMaTH4eCKMH NPAKTHKYM 28 JIP
11O 1-4, 6-8 TIP
Tema 10.1. Conep:xaHue y4eGHOr0 MaTepHaia, B TOM YucJie MPogecCHOHATBHO — 4 OYHBIH
ManI/II_IBI u OPHEHTHPOBAHHOE
OTIPEEITHTENH CrniocoOsl penieHus: CUucTeM JUHEHHbIX ypaBHeHuH. [lonsTus: matpuna 2x2 u 3x3,
onpenenurens matpunsl. Meron I'aycca pemeHus CucTeM JIMHENHBIX YPaBHEHUN. . 1
[Tpumenenue matpuil B uHGOpPMATHKE
B ToM ynciie TpaKTHYECKUX 3aHATHI
Pemienne npukiaaHbIx 3aaa4 3
Tema 10.2. Conep:kaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 4 OYHBIN
JIeMEeHTBI OPHEHTHPOBAHHOE
BEKTOPHOI Kommianapueie BekTopsl. PaznoxeHnne BeKTopa Mo TpeM HEKOMILIAHAPHBIM |
are6pbI BEKTOpaM. Y paBHEHUE MIIOCKOCTH. | €OMETpUUECKUI CMBICI ONIPEIETUTEN 2X2.
B ToM ymnciie TpaKTHYECKUX 3aHATHI
Pemienne npukiagHpIxX 3a1a4 3
Tema 10.3. Conep:kaHne y41e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 4 OYHBIN
KomMmIiekcHple | OPUEHTHPOBaHHOE
pcIa [Tonsatue kommiekcHOTO unciia. ConpsiKEeHHbIE KOMIUIEKCHBIE YHCTIA, MOJYJb U
apryMeHT KOMILUIEKCHOro ynciaa. @opma 3arnucu KOMIUIEKCHOTO YHCIia 1
(reomeTpuyecKasi, TPUrOHOMETPHUECKast, anredpandeckas).
B ToM umciie IPaKTHYECKUX 3aHATHI
ApudmeTndeckne IeHCTBUS C KOMIUIEKCHBIMH YUCIAMU 3
Tema 10.4. Conep:kaHue y4ed0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATBHO — 4 OYHBIN
I'pads OpHEHTHPOBAaHHOE

[onsarue rpada. Csa3ublii rpad, nepeBo, MUK rpad Ha mwiockoctu. [Ipumenenue
rpada B nH(DOpMaTHKE

B Tom uncie NMPAKTHYCCKUX 3aHATHI
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Pemenue npuknaaHeix 3aaad. 3
Tema 10.5. Conep:xanue yueGHOro MaTepuasia, B TOM 4Hcjie NPo¢decCHOHATBLHO — 4 OYHBIH
3anaun OPHEHTHPOBAHHOE
MaTeMaTuueck | B TOM Ymciie NPaKTHYeCKHX 3aHsATHI
ol cratucruky | BapHanuoHHbii psa. Ilonmuron yacrtor u ructorpaMma CTaTHCTUYECKUE 4
XapaKTEPUCTHUKU psijia HAOII0JaeMbIX JTaHHBIX
Tema 10.6. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM YucjIe mMpPogecCHOHAIBHO — 4 OYHBII
Jlornueckue OpHEHTHPOBAHHOE
oneparum B ToM ynciie NpaKTHYECKUX 3aHATHI
c Jlornueckue onepanuu. [I[pumenenue nuarpamMm Dinepa—BeHHa 1u1s pemenue
MHOKecTBamu | TCOPETHKO-MHOXKECTBEHHBIX 33134 npodeccnoHabHOM HAPaBICHHOCTH, 3a/1a4
MHGOPMATUKU U APYTUX YUEOHBIX AUCLMIUIUH U JUIS ONIMCAHUS peabHbIX 4
MIPOLIECCOB U SIBJIEHUM. PereHne TeopeTuko-MHOKECTBEHHBIX 3a1a4
npodecCHOHAIbHOW HAINIPaBICHHOCTH, 3a7a4 HH(POPMATUKH U IPYTUX YICOHBIX
JUCLIUIUIMH U JJIs1 ONMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHUI
Tema 10.7. Conep:xanue yueGHOro MaTepualia, B TOM 4YHcie NPOoecCHOHATBHO — 4 OYHBIH
Permenue OPHEHTHPOBAHHOE
3aa4 B ToM unc/Ie IPaKTHYECKHX 3aHATHI
MATeMaTHICCK | TTnyvenenne N3ydeHHBIX MATEMATHUECKHX (AKTOB K PENICHHUIO 3a1a4 13
. pa3IMYHBIX 00JACTeil HAYKH M PEATbHOM KUZHH 4
MpaKTUKyMa
IIpomexyTouHasi arrecTanusi B popme sxzamena 14
O01beM 00pa3oBaTeIbLHOM MPOrPaMMBbI 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

KabOunetr MmaTeMaTHKH, OCHAIIIEHHBIN
- 000pyI0BaHUEM: KOMIUICKT YEPTEKHOTO 000PYI0BAHUS M MPUCIIOCOOTECHUN ISt
IIKOJIBHOU JTOCKH (TPEYTOJIBHUK, TPAHCTIOPTHUD, IIUPKYJIh, THHEHKA);
- MOJAENU A HU3Y4YeHHUs reoMerpuueckux Guryp (YacTu UelIoro Ha Kpyre,
TPUTOHOMETPUUECKHUI KPYT, CTEPEOMETPUUYECKHUI HAOOP, HAOOPHI FT€OMETPUUECKUX
Mojenel u GUryp ¢ pasBepTkoi);

4.2. adopmanmioHHoe 00ecTieueHIe peann3aiiy MporpaMMbl

Jns  peanuzanuu  mporpaMmbl  OMOMMOTEYHBINM (OHI 00pa3oBaTeIbHOU
OpraHU3aIWH MPEIyCMATPUBACT MEUATHBIC W/WIN JJIEKTPOHHBIE 00pa30BaTEIbHBIC
U HUHQOPMAIMOHHBIE PECYPChl, PEKOMEHAYEMBIX I WCIOJb30BaHUS B
o0pa3oBaTeIbHOM MpOIIECCe.

4.2.1. OCHOBHbIE UCTOYHUKHI
4.2.1.1. OCHOBHBbIE NI€YATHBIE U3JTAHUS

1. Marematuka: yueOuuk/ bammakoB M.U.- 2-e u3n., crep. - M: KHOPVYC,
2021. (Cpennee mpodeccuoHalibHOE 00pa30BaHKE)

2. Maremaruka: anrebpa M Hauyaja MaT€MaTUYECKOrO aHallM3a, TeOMETpHsl.
AnreOpa 1 Havasia MmaTeMatudeckoro ananuza. 10-11 kmacc. Anumos 11.A.,
Kossirun FO.M.., TkaueBa M.B. u apyrue. - M: IIpocsenienue, 2022.

3. Maremaruka: anreOpa M Hayajga MaTEMaTHYECKOTO aHalu3a, FEOMETPHUS.
I'eomerpus. 10-11 knmacc. Atanacsn JI.C., byry3oB B.®., Kagomies C.b. u
npyrue. - M: [Ipocsemenue, 2022.
4.2.1.2. OCHOBHBIE JIEKTPOHHbBIE U3/IAHUS

1. Bcepoccuiickue untepHeT-onummnuansl. - URL: https://online-olympiad.ru /

(mata obpamenust: 12.04.2025). - TekcT: 3MeKTPOHHBIN.

2. Egunas xomnexuuss uudpoBbeix oOpazoBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara obpamenus: 08.04.2025). - Tekcr:
AIIEKTPOHHBIN.

3. Undopmanuonnas cucrtema «EnumHoe OKHO jaocTyna K oOpa3oBaTelbHBIM
pecypcam». - URL: http://window.edu.ru / (nata obpamenus: 02.04.2025). -
TeKCT: 3IEeKTPOHHBIN.

4. Hayunas snexktponnas oubsmoreka (HOB). - URL: http:/www.elibrary.ru
(mata obpamenus: 12.04.2025). - TekcT: 27M€KTPOHHBIN.

5. OtkpoiTeii KOIEMK. Matemaruka. - URL: https://mathematics.ru / (mata
oOpatenusi: 08.04.2025). - TekcT: 3MeKTPOHHBIH.

6. IloBTropum marematuky. - URL: http://www.mathteachers.narod.ru / (mata
obpamenus: 12.04.2025). - TekcT: 31€KTPOHHBIH.




7. CnpaBOYHHK MO

MaT€MaTuKe pInIb |

https://www.resolventa.ru/demo/demomath.htm /

12.04.2025). - TekcT: 37eKTPOHHBIH ...

IIKOJIbBHUKOB. -

URL:

(mata  oOpareHus:

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

Pezynvmamul o6yuenus'’”

Kpumepuu OUEHKU

Memoosl oyenku

Hepeueﬂb JUYHOCIMHbIX
pesyibmanos, oceausaemsblx 6
paAMKax npeomema

TOTOBHOCTB K TPYAY, OCO3HAHHE
LICHHOCTH MacTepCTBa,
Tpynomooue;

- TOTOBHOCTh K aKTHBHOM
JIEeITEIBHOCTH
TEXHOJIOTHYECKOM u
COIIMAJIbHOW  HaNpaBJIEHHOCTH,
CIOCOOHOCTh ~ MHULMUPOBATD,
MJIAHUPOBATh M CAMOCTOSITEIILHO
BBIIIOJIHSATh TaKyko
JIeITEIILHOCTD;

- UHTEpPEC K pPa3Iu4yHbIM
chepam npo¢eCcCuOHAITBHOM
JIeSITEIILHOCTH,

OrneHka JTUYHOCTHBIX PE3yJIbTATOB,

o0yJaroIuxcs OCYIIIECTBIISIETCS
qepe3 OIICHKY JIOCTHIKEHUS
TUTAHUPYEMBIX pe3yIbTaToB
OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbHOMN MPOTPaMMBI,
KOTOpPBIC YCTaHABIUBAIOTCS
tpedoanusmu OI'OC COO.

JocTmxkenne JUYHOCTHBIX
pEe3yNbTaTOB HE BBIHOCHTCA HA
WUTOTOBYIO OIIEHKY OOydaromuxcs, a
SBISICTCS.  TPEJMETOM  OIICHKH
3¢ heKTUBHOCTH BOCITUTATENbHO-
o0Opa3oBaTeIbHOMN JIESATSIILHOCTH

00pa3oBaTeiIbHOW OpraHu3alud |
00pa3oBaTeIbHBIX CHUCTEM PAa3HOTO
YPOBHSL.

Bo BHyTpeHHEM
MOHHUTOPHHTE BO3MOKHA
OIICHKA
c(hopMUPOBaHHOCTH
OTJENBHBIX JIMIHOCTHBIX
pe3yIbTaToB,
TIPOSBIISIOIINXCS B
y9acTHH 00YyJaIoNuXcs B
00IIIeCTBEHHO 3HAYUMBIX
MEPOTPUATUIX
(henepanpHOTO,
PETHOHANILHOTO,
MYHHUIIUTIATBHOTO,
IIKOJILHOTO YPOBHEH; B
COOJTIOICHUN HOPM U
NPaBWII, YCTAHOBIICHHBIX B
00111e00pa30BaTEEHOM
OpraHu3allvy; B
[EHHOCTHO-CMBICIIOBBIX
YCTaHOBKAax
oOyJaromuxcs,
(hopMHUPYEMBIX
CpencTBaMH YUEOHBIX
MPEIMETOB; B
OTBETCTBEHHOCTH 32
pe3ynbTaThl O0YUICHIS;
CIOCOOHOCTH JIeNIaTh
OCO3HAHHBIN BBIOOD CBOEH
00pazoBaTeILHOM
TPACKTOPHH, B TOM YHCJIC
BEIOOD Mpodheccui.

Ilepeuenwv yenesvix opueHmupos
(pe3y1bmamos 0ceoeHus.
NPOSPAMMbL 60CNUMAHUS),
oceausaemvlx 8 pamKkax npeomema
Ho1-jo s

IAHAIIN3 COCTOSIHHMS BOCITHTATEIBLHOM
NEATEIPHOCTH  TPOBOAWUTCSA  TI0
CJEAYIOIIUM MO3UIUSM:

- MPOBOJMIMBIE B  0Opa30BATEILHOM
OpraHu3anun MEPOTIPUATHS u
peaInu30BaHHbBIC MPOCKTHI; CTENCHb
BOBJICUEHHOCTH OOYyYaromuxcs B
MPOCKTHI W MEPONPHUATHS  Ha
MYHHUITUTIQTHPHOM, PETHOHAIHHOM H
(denepaabHOM yPOBHSIX;

- BKITFOUEHHOCTh ~ OOyJarommxcs |
TpernoaBareyieci B JEATEIHHOCTD
Pa3IUYHBIX 00bETUHCHHIA;

y4acTue o6yqa}01unxcx B KOHKYypCax

OCHOBHBIMH ~ CIIOCOOAMM
OIIEHKH SIBIISIFOTCST
IeIarorMuIecKoe
HaOII0ICHME,

aHKeTHpOBaHUE Oecenpl ¢
oOydaromuMHucs W X
ponuTeNnsMu  (3aKOHHBIMH
MIPEACTABUTEIISIMH),
NeIarornaecKuMu
paboTHHKamU,
NPE/ICTABUTEISIMA  COBETA
00yJaronmmxcsi 1Mo TaKUM
BONpOCaM, KakK: Kakue
POOJIEMBI, 3aTPYyTHCHYSI B
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(B ToM uymcime B KOHKypcax
npodeccCHOHAIBHOTO MAacTEPCTBA);

- CHIDKCHHE HETaTUBHBIX
(akTOpOB B cpeie 00ydaIOmUXCs
(YMEeHbBIIIEHHE YMCIIa 00YIArOTITIXCS,
COCTOSIIIIMX Ha PA3IMYHBIX BUAX
NPOPUIAKTHYECKOTO
Y4eTa/KOHTPOJIS, CHIDKEHHE YHCIIa
COBEPIICHHBIX PaBOHAPYILICHNUII;
OTCYTCTBHE CYULIUOB CpEaAN

poheCCUOHATBHOM
PasBUTHH  O0YJAIONTUXCS
yoalnoch ~ pemuTh 32
MIPOIIE NN yueOHBIN
ron?

KaKHue POOJIEMBI,

3aTpyAHEHHS PEIIUTb HE
YAaJI0Ch U MOYEMY?

KaKre HOBBIC MTPOOIIEMBI,
TPYZHOCTH MOSIBUIINCH?

00yJaroumxcsi). HaJl 4eM MPEeICTOUT
pabortathb
NeIarornaeckomMy
KOJUIGKTUBY? U TIp.
Hna IIPOBEPKU
c(hopMupOBaHHOCTH
PETYIATHBHBIX,
KOMMYHHKATHBHBIX "
MO3HABATEILHBIX
Ornenka METANpPEIMETHBIX | YHUBEPCANBHBIX YYeOHBIX
Ilepeuens memanpeomemnwix pe3yibTaTOB IPEACTaBIsIeT CcOOOM | melcTBUH — SKCmepTHAs
Pe3YIbmamos, 0C8au8aeMulx 8 OLIEHKY JOCTW)KEHUS IUIAHHUPYEMBIX | OIlEHKAa  IpoIliecca  H
pamkax npeomema pesynbTatoB ocsoeHuss POII COO, | pe3ynbTaToB BBINOTHEHUS
CaMOCTOSITENIbHO KOTOpbIE OTpPaXkatOT COBOKYNHOCTb | TPYMIIOBBIX W (WJIH)
(bopMynupoBath Y | TO3HABaTEIbHBIX, HUHINBUTYTBHBIX
aKTyalH3HpOBaTh npobnemy, | KOMMYHHKATHBHBIX U | y4eOHBIX HCCIIeJOBAHUN U
pACCMATpPHBATE ee BCECTOPOHHE; | PETYATHBHBIX YHUBEPCANBHBIX | MPOCKTOB.
B yCTAHABIMBATE Y4eOHBIX JICHCTBHH. OrneHKa JOCTHKCHUS
CYIIECCTROHHBIH TPH3HAK WM (OCHOBHBIM 00BEKTOM OLIEHKU | MeTarpeJIMETHBIX
METaIpeIMETHBIX PE3YNbTATOB | pe3yabTaTOB
OCHOBAHHS IS  CpaBHEHWUS, .
SIBIISICTCS: OCYILECTBIISIETCS
KnaccuuKalmu 1 0000meHns; OCBOCHHE o0yyaromuMucs | aIMAHACTPAIHEH
- ONpPEACIIATD HCH | yhppepcanbHbIX yueOHBIX IEHCTBHI | 06pa3oBaTEnbHOM
ACATCIIBHOCTH, 3a1aBaThb | (perynATHBHBIX, MO3HABATEIBHBIX, | OPraHU3AINH B XO/IE
nmapamMeTpbl M KPUTCPHUH HUX | KOMMYHHKATHBHBIX); BHYTPEHHETO
JIOCTHKEHHUS, CIIOCOOHOCTD WCIONB30BaHMS | MOHHTOPHHTA.
- BBISIBIISTH YHHMBEpCaJbHbIX yueOHBIX aeicTBuil | ComepikaHue u
3aKOHOMEPHOCTH ¥ | B TIO3HABaTENBbHOM M COLUAIBHOW | MEPHOAMYHOCTH
POTHBOpEUHs g | IPaKTHKE, TOTOBHOCTh K | BHYTpEHHETO
PACCMATPHBACMBIX SIBICHHSX; CaMOCTOSTENLHOMY  IIAHHPOBAHUIO | MOHHTOPHHTA
) BHOCHTb KODDCKTHBBI B 17§ OCYIIIECTBIICHUIO yueOHOM | ycTaHaBIHBaETCS
JesITeNbHOCTH, OpraHu3allyu | perieHueM
IESITENBHOCTD, OLICHUBATH
y4eOHOro COTPYZIHUYECTBA C | MmeJarorm4eckoro coBeTa
COOTBETCTBHC PE3YABTATOB | 1o rarormueckiuMn  paGOTHHKAME o0Opa3oBaTenbHOH
OC/BIM,  OHNCHUBATL  PUCKH | cpepcTHukamMm, K y4acTHIO B | OpraHHM3allM.
HOCTIEACTBUH JAEATENLHOCTH, MIOCTPOEHUU WHAMBHUIYaIbHON | IHCTpyMeHTapuil MOYKET
- pa3BuBaTh  KPEATUBHOEC | 0Opa3oBaTEILHON TPACKTOPHH; CTPOUTHCS HA
MBILJICHUE  INIPU  PELICHUM OBIAJACHHE  HaBBIKAMH  y4eOHO- | MEXKIIPEAMETHOW OCHOBE U

KM3HEHHBIX MPo0IeM

HCCIEAOBATENBCKON, MPOEKTHOU U
COIIMAJILHON JeATEIHHOCTH.

BKITIOYATh
JMAarHOCTHYCCKHE
MaTepHaJbl 10 OILICHKE
YUTATSIbCKOM,
€CTECTBEHHO-HAy4YHOH,
MaTeMaTHYECKOM,
QpoBoii, HUHAHCOBOI
TPaMOTHOCTH,

41




c(hopMUPOBaHHOCTH
PETYJISATHBHBIX,
KOMMYHHKATHBHBIX U
MO3HABATEIBHBIX
YHUBEPCATbHBIX YICOHBIX
JIEHCTBUI

Iepeuenv npeomemuuix
DPE3VILMAmMO8, 0C8AUBAEMbIX 8
paAMKax npeomema u np.

YMETH OIEpUPOBATH
IIOHATUAMU, CTCIICHb quciia,
morapudM  UYucCIa;  yMEHHE
BBITIOJIHATH BBIYUCJIICHUC

3HAYCHHH © TpeoOpa3oBaHMs
BBIPDAXKCHUM CO CTEHNEHAMHU U
norapudmamu, Ipeodpa3oBaHMs
JIpOOHO-paliOHAIEHBIX

BBIPAYKEHUI;

- yMETh OIIepUPOBATH
HOHATHAMHU: panroHaIbHEIE,
uppalroHalIbHbIE,
MOKa3aTeNbHbIE, CTETICHHBIE,
JorapupMHUECcKue,
TPUTOHOMETPHYECKHE

yYpaBHEHHsI ¥ HEPAaBEHCTBA, UX
CHCTEMBI;

- YMETh
HNOHATUSMMU:
HeTpepbIBHAS
IIPOM3BO/IHAs, IEepBOOOpa3Has,
OIIPEIETICHHBII UHTErpa;
YMEHHUE HaXOJUThb POU3BOAHBIE
3JIEMEHTapHBIX byHKIHH,
UCTONb3YS CIPaBOYHBIE
MaTepualbl;  MCCIENOBAaTh B
IPOCTEHIIMX CilydasX (YHKIHUU
Ha MOHOTOHHOCTb, HAaXOJHTb
HauOoJIbIIME W HaUMEHBIINE
3HA4YeHUs1 (QYHKIUH; CTPOUTH
rpaduku MHOT'OYJICHOB c
UCTIOJIb30BAHUEM amnmapara
MaTeMaTH4eCKOro aHalu3a;
IPUMEHATh TPOU3BOJHYIO MpPHU
pelIeHNH 3a/a4 Ha JBU)KEHHUE;
pemaThb MPaKTHUKO-
OpPHEHTUPOBAHHbIE 3aJjaud Ha
HauOoJIbIINE W HAUMEHBIIIHE
3HA4YEeHUs, Ha  HaXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHHUS;

OIIePUPOBATH
byHKIHS,
GbyHKIMS,

- YMETb OTIepUpOBATH
TTOHSI THSIMH paroHaIbHas
byHKIHS, MoKasareabHast

IlonHoTa
MIPOJIEMOHCTPUPOBAHHBIX 3HAHUM
Y YMEHUHN MPUMEHSEMbIX MPU
BBITIOJTHCHUH TIPAKTHICCKUX
pabot

TectupoBanue
YcTHBIN onpoc
Maremaruueckui
JTUKTaHT
IIpencraBieHue
pe3yabTaToOB
MPaKTUYECKUX PadoT
KoHnTtposbHas padota

Brinonnenue 3amanuii
MIPOMEKYTOUHOM
aTTeCcTalun
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dbyHKUMS, cTeneHHas (yHKIWSA,
norapupmuueckas  QyHKIu,
TPUTOHOMETPHUYECKUE (PYHKITUH,
oOpaTHble (YHKUUH; YMEHHE
CTpOUTH TpapUKH H3YyYCHHBIX
byHKUIUH, HCII0JIb30BATh
rpaduku npu W3YYCHUHT
MPOLECCOB W 3aBUCUMOCTEM,
NPU pENICHUM 3a1ad U3 APYTHX
yueOHBIX MPEAMETOB U 3a7a4 U3
peambHOM  JKWU3HHW;  BBIPAXKaTh

dbopmynamu 3aBUCUMOCTHU
MEXy BETHIYNHAMU;
- YMETh perarhb

TEKCTOBbIE  3a7laud  Pa3HBIX
TANoB (B TOM 4HCIE Ha
MPOLEHTHI, JOJM W 4YacTd, Ha
IBIDKEHHE, paboTy, CTOMMOCTb
TOBAapOB W  YCIYI, HaJorH,
3aau U3 00JacTU yIpaBiICHUS

JIMYHBIMH u ceMelHbIMHA
(dbuHaHCAMM), COCTaBJISITh
BBIPAKEHUS, YpaBHEHUS,

HEPABCHCTBA U MX CHUCTEMBI I10
YCIIOBHMIO 3aJ[aud, HCCICI0BATh
MOJYYEHHOE peleHne u
OILICHUBATh TMPaBAONOI00HOCTh
pE3yIbTaTOB;

- yMETh OIIepUPOBATH
HOHATHAMHU: cpenHee
apupMeTHIECKOE, MeaHaHa,

HauOoJblllee M HaWMEHbIIee
3HA4YeHHUs, pa3Max, AUCIEepCHs,
CTaHJapTHOE OTKJIOHEHUE
YHCIIOBOTO  Habopa; yMeHHE
U3BIICKaTh, WHTEPIPETHPOBATH
uH(OpMaIIHIO,

NPEJCTaBICHHYI0 B TaOJHIaX,
HAa Juarpammax, rpadukax,

OTPAXKAIOLIYIO CBOIICTBa
peabHBIX MPOIIECCOB U
SIBJIICHUI; IPEJICTaBIISTh
uHPOpMAIIMIO C  MOMOIIBIO
TalJIHIL u JTUarpaMM;

HUCCICA0BATH CTaTUCTHUYCCKHUEC
JaHHBIC, B TOM YHUCJIC C

IIPUMEHEHHEM rpapuuecKux
METOI0OB M 3JIEKTPOHHBIX
CPEICTB;

- yMETb OIIepUpPOBAThH

MIOHATUSMMU: CIy4alHBIN ONBIT U
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cly4daiHOe cobbITHE,
BEPOSATHOCTH CIIy4aliHOTO
COOBITHS; YMEHHE BBIUYUCIATH
BEPOATHOCTH C UCIIOJIb30BAHUEM
rpaguIecKux METOJIOB;

IPUMEHATH (POPMYIIBI CIOKESHUS
U YMHOXXEHHUS BEpPOSTHOCTEM,
KOMOUWHATOpHbIE  (aKThl U
(dbopMyIbl MIPU pelIeHUH 3a]1aY;

OLICHUBATh BEPOSATHOCTH
peaabHBIX COOBITHI;
3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMUUHAMU; yMEHHE
IIPUBOJIUTH IIPUMEPBI

IPOSIBIIEHUS] 3aKOHA OOJbIINX
yucel B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

- yMEThb OIIEpPUPOBATH
MOHATUSAMM: TOYKa, IpsAMasd,
IJIOCKOCTB, IIPOCTPAHCTBO,
JIBYIpaHHBIN yroi,
CKPEIIMBAIOIINECS IpsIMBIE,
[apajuIeIbHOCTh u

NEPIEHIUKYIAPHOCT  MPSMBIX
U IUIOCKOCTEH, Yrosl MeEexIy
IPSIMBIMH, YTOJl MEXIY IPAMON
U IUIOCKOCTBIO, YIOJI MEXKIY

IJIOCKOCTSIMH, paccTosiHue
OTTOYKH bi (4] IIJIOCKOCTH,
paccTosiHue MEXIy MpPSMBIMU,
paccrosiHue MEXIY
MJIOCKOCTSIMU; yYMEHHE

UCIOJIb30BaTh IIPU  PELIECHUU
3aJa4  u3ydyeHHble (aKTbl U
TEOPEMBI TUTAHUMETPHH;
YMEHHE OICHUBATh pa3Mephbl
00BEKTOB OKPYXKAIOIIET0 MUPA;

- YMETh OIIepPHPOBATH
IIOHATUAMMU: MHOT'OrpaHHUK,
CeUeHHEe MHOTOTPAaHHUKA, KYO,
napaienenumen, IpU3Ma,
MpaMu/a, ¢burypa u
IIOBEPXHOCTH BpalLCHUS,

IUIUHIP, KOHYC, Imap, cdepa,
ceueHHs (UTYphl BpALICHHUSA,

TUIOCKOCTb, Kacaromasics
cheppl, UMIMHIpA, KOHYCA,
TUTOIA/Th HOBEPXHOCTHU

NUPaMUbI, TPHU3MBL, KOHYCa,
IUIMHIPA, IUTOmans  cdepsl,
o0beM Ky0a, MPsIMOYTOJIBHOTO

44




napaiesienunena, THPaMUIBI,
NpU3MBl, LUIWHIpPA, KOHYCA,
mapa;, yMeHHE H300pakaTh
MHOT'OTpaHHUKH U TOBCPXHOCTU
BPAILICHHS, UX CEUCHHUS OT PYKH,
C MIOMOILBIO YEePTEHKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX
CpEeICTB; YMEHHE pPAacCIO3HaBaTh
CHMMETPUI0O B TIPOCTPAHCTBE;

yYMEHHUE pacro3HaBaTh
NpaBUWIEHBIC MHOTOTPAHHUKH;

YMETh OTIepHPOBATH
HOHATHAMHU: JBIDKCHHE B
IIPOCTPAHCTBE, o 100HbIE
burypel B TPOCTPAHCTBE;
UCTIOJIb30BATh OTHOIIICHHE

IJIoON[aZe  MOBEPXHOCTEH U
00bEMOB MOJOOHBIX (GUTYp TpU
pEIICHUH 3a]1aY;

- yMETh BBIYHCIIATH
reOMETPHUYECKUE BEJIMYNHBI
(mmuHAa, yrou, MJIOMab, 00beM,
IIomanb MMOBEPXHOCTH),
WCIIOB3YS H3y4YeHHBIE
(hOpMyIbI U METOIBI;

- yMETh OTIEpUPOBATH
MTOHSTUSMM: MPSIMOYT OJIbHAS
cucrema KOOpAHHAT,
KOOpJMHATBl TOYKH, BEKTOP,
KOOPJAMHATHI BEKTOpA,

CKaJISIPHOE NPOU3BEICHUE, YO
MEXIy  BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YMCJIO; HAXOIUTh C
MIOMOIIIBI0 HM3YYEHHBIX (POopMyI
KOOPJAMHATBI CepeUHBI
OTpE3Ka, pacCTOSHUE MEXIY
IBYMS TOUKaMH;

- yYMETh BBIOMPATh
MOJIXOSIIINN U3YUYEHHBIM METOT
IUISL pELIeHUs 3a/1auH,
pacro3HaBaTh MaTeMaTHYECKUE
(akThl U MaTeMaTUYECKHE
MOJIEJIU B IPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B
HCKYCCTBE; YMEHHE IPUBOAUTH
PUMEpPbl MaTEMaTUYECKIX
OTKPBITUHA POCCUUCKOHN U
MHPOBOM MaTe€MaTU4ECKOMN
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