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1. O0mas xapakTepucTUKa padoueil mporpaMmMsbl 00111€00pa3oBaTeJIbHOMN
TUCHMILTHHBI «MaTeMaTuka»

1.1. Mecto JaUCHMIUVIMHBI B  CTPYKType  mnpodeccuoHaJbHOI
o0pa3oBarteabHoi mporpammbl CIIO:
OOweoOpazoBaTenpHas AUCHMIIIMHA «MaTeMaTHKay SBISIETCS 00s3aTENIbHOM

4acThio  001Ie00pa30BaTENILHOTO I[HMKJIA OO0pa3oBaTeNbHOM MPOrpaMMbl B
cootBercTBHH ¢ PI'OC mo comenmanbHoctH 38.02.01 DxoHOMHKA H
Oyxrajrepckuii yuer (1o OTPacjsim)

1.2. He.]'ll/l ! IVIAHUPYEMBIC PE3YJIbTAaThl OCBOCHUA NUCIHTUIIJINHBI:

1.2.1. Heab AuCUMIIAHBI

Conepxanue IPOTPAMMBI 00111e00pa30BaTEIbHOM JACIUTUTAHBI
«MareMaTuka» HampaBJIE€HO Ha JIOCTHXKEHHE pE3yJbTaTOB €€ H3Yy4YEHUs B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HarnpasieaHocTr ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHHA 001Ieo0pa3oBaTeIbHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AUCUMILUIMHA uMeeT npu popmupoBanuu U pazsutun OK



O01mue KOMIeTeHIINHU

IInanupyemMsble pe3yJbTaThl 00y4eHHUS

Oo6mue JAucuMniimHapHble
OK Ol BeiOupare cnocoObl| - TOTOBHOCTH K TpyAy, OCO3HAaHME LEHHOCTH | -BJAJETh METOJAMHU J0KA3aTEJbCTB, aJrOPUTMAMHU PELICHHS 3a/ady;
peleHus . 3a/1a4 | MacTepcTBa, TPYAOTIO0HE; . yMeHHEe (OpMYJIHUpPOBATH OIPCACICHUS, AaKCHOMbI U TEOPEMEI,
po¢eCCHOHAITBHON - TOTOBHOCTD K aKTUBHOU JIeSITeJIbHOCTH | IPUMEHATh HX, HPOBOJAWUTH AOKAa3aTelIbHBIC PACCYXKICHUS B XOJIE
JICITEILHOCTH TEXHOJOTMYECKOM U COUMAIBHOM HAIPaBICHHOCTH, | PELIEHUA 3a1aY;
MIPUMEHUTEIBHO CIIOCOOHOCTH WHULIMUPOBATh, IJIAHUPOBATh U | - YMETh OIEPUPOBATh MOHATUSIMU: CTEICHb YKCIIa, JIorapudM 4KCIIa;

K pa3JIMYHbIM KOHTCKCTaM

CaMOCTOSITEIILHO BBITIOIHATH TAKyIO JAEATEIBHOCTD;

- UHTEpeC K pa3iuyHbIM chepaM npodeccHoHanbHOM
JeSITeIbHOCTH,

Osnanenue YHMBEPCATbHBIMH
MO03HABATEIbHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITETIbHO (POPMYIIUPOBATH U AKTYAIN3UPOBATH
pobIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

y4eOHBIMU

- YCTaHaBJIMBAaThb CymeCTBCHHLIﬁ IIPU3HAK NN
OCHOBaHUSI I CpaBHEHUs, KiacCUDUKALMKA U
00001IEHHS;

- OmpemensaTh  LEIM  JEITEIbHOCTH,  3aJaBaTh

IapaMeTpbl U KPUTEPUU UX JOCTHKCHUS,
- BBIABJIATH 3aKOHOMEPHOCTH U HPOTHBOPEUHS B
paccMaTpPUBAEMbIX SIBICHUSX,

- BHOCHUTh KOPPEKTHBBI B JICITCIHHOCTH, OICHMBATH
COOTBETCTBUE PE3YJIbTATOB IICJISAM, OICHHBATH PHUCKU
IOCJICICTBUM NCATCIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIJICHUE MPH pPElICHUU
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBEBIE HCCIIEN0BATEILCKHUE JEHCTBUS:

- BJAACTh HAaBBIKAMH Y4eOHO-HCCIIEIOBATCILCKOM H
MIPOEKTHOM JIeATEILHOCTH, HAaBBIKAMH pa3pelieHHs
npooIIeM;

- BBIBIATH IPUYUHHO-CICIACTBEHHBIC CBSI3U H
aKTyaJu3upoBaTh 3aJady, BEIJBUTaTh THUIIOTE3Y €€
pelleHns, HaXOAUTh apryMeHThI IS J0Ka3aTeabCTBa
CBOUX YTBEP)KICHUM, 3aJ]aBaTh MapaMeTPhbl U KPUTECPUH

peIeHUS;
- QaHAITM3UPOBATH IIOJYUCHHBIC B XOJ¢ PCIICHUS 3aJa9u
pe3yabTaThl, KPUTUYECKHU OILICHUBATH ux

JIOCTOBEPHOCTh, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

-- YMETb IIEPEHOCUTH 3HAHUSA B II03HABATCIBHYIO U
IIPAKTUYCCKYIO o0JacTu KHU3HCACATCIIBHOCTH,
- YMETH HHTETPpUPOBATH 3HaHUA nu3
MPEIMETHBIX 00JIaCTeH;

- BbIJIBUT'aThb HOBBIC HMJACH, IIpcJjiaratb OpUIrMHAJIbHBIC
MOoAXOJAbl U PCHICHUSA,;

U CIIOCOOHOCTH MX MCIIOJIb30BaHMs B TO3HABATEIBHOM U
COLIMAJIBHOM ITPAKTHUKE

pa3HBIX

YMCHHC BBIIIOJHATh BBIYUCICHHE 3HAYCHUH H IIPeoOpa3oBaHMS
BBID@KEHHMI €O CTENEHSMH U JjorapudmMamu, IIpeoOpa3oBaHUs
JIPOOHO-PAIMOHAIILHBIX BEIPAXKCHUIA,
- YMETh OIEPUPOBAThH IMOHATHSIMHM: PAlMOHAIBHEIC, HPPALIMOHAIBHEIC,
[OKa3aTeNbHEIC, CTCIICHHBIE, Jorapu(MHIECKUe,
TPUTOHOMETPUUYCCKHE YPABHEHHS U HEPABEHCTBA, NX CUCTEMBI;
- YMETh OIICPHPOBATh MOHATHAMU: (DYHKIUSA, HEIPEPhIBHAS (DYHKIIHS,
MIPOU3BOAHAs, IIEPBOOOpa3Has, OIPEAEICHHBI WHTErpaia; YMETh
HAXOAUTh IPOU3BOAHBLIE JJIEMEHTAPHBIX  (DYHKIUH, HUCIOJIL3YS
CIIPAaBOYHBIC MAaTEpHAllbl, HCCIIEJIOBaTh B IPOCTECHUINIHMX CIydasx
(DYHKIIMM Ha MOHOTOHHOCTH, HAXOJUTh HAUOOJIBIINE M HAMMEHBIIINE
3HaueHUs ~ (QYHKIMH;  CTPOMThL  TI'pa@UKM  MHOTOYWIECHOB  C
HCIOJIB30BAHUEM aIlllapaTa MaTeMaTUYSCKOIo aHajau3a; IMPUMCEHSTh
MIPOU3BOAHYIO IIPU PEIICHUN 3a7a4 Ha JBHKCHHUE, PElIaTh MPAKTHKO-
OPHMEHTHPOBAHHBIE 3314 Ha HAHOOJIBIINE U HAMMEHBIIINE 3HAYCHUS,
Ha HaXOXKJCHHE IyTH, CKOPOCTH U YCKOPCHUS,
- YMEThb OICPUPOBATh IMOHATHSMH: palHOHANbHAS  (DYHKIIHS,
IoKasarenbHas (YHKIMS, CcTeneHHas (YyHKIMS, JorapudMudecKas
(YHKIIUS, TPUTOHOMETPHUUYECKHE (YHKIUU, OOpaTHbie (YHKIUH,
YMEHHE CTPOUTHh TIpaUKd HU3YYEHHBIX (YHKIUHA, HCII0Ib30BaTh
rpadUKy MPU U3YYEHHH IPOIECCOB M 3aBHCHUMOCTEH, MPH PEIICHUH
3a7a4 U3 JPYTHX Y4eOHBIX MPEIMETOB M 3aJa4 U3 pPeajlbHOU JKU3HH,
BBIPAXKATh (BODMYJ‘IaMI/I 3aBHCHUMOCTHU MEXK/Iy BEJIUUYNHAMU;
- YMETh pEIIaTh TEKCTOBBIE 3aJa4d Pa3HBIX THIOB (B TOM YHCIIE HA
MPOLEHTHI, JOJIM U YacTH, Ha JBMIKECHHE, pabOTy, CTOUMOCTh TOBAapOB
A YCIOyr, HaJOTd, 3aJayd U3 OO0JaCTH YIIPaBJIE€HUS JUYHBIMH M
CeMEWHBIMU (UHAHCAMHU);, COCTABISATH BBIPAXKCHUS, YypaBHEHHS,
HEpaBCHCTBA W HMX CHCTEMbI II0 YCJIOBUIO 3aJadyH, HCCIEI0BaTh
MMOJYyYEHHOE PEIIEHHE U OI[CHUBATH IIPABIOIIO00HOCTh PE3YILTATOB;
- yMETh OIIEpUPOBATh IOHATHSMH: CpeaHee apu(METHUYECKOE,
MeJIHraHa, HauOOoJIbIlIee 1 HAaUMEHbBIIICe 3HAUCHHMS, pa3Max, JUCIIEPCHS,
CTAaHJAapTHOE OTKJIOHEHHE YHCIIOBOrO Ha0Opa; YMETh H3BJIEKATh,
HHTEPIPETUPOBATL MH(GOPMAIIAIO, IIPEACTABIEHHYI0 B TaOnMIax, Ha
auarpaMMax, rpaukax, OTpaKalollyl0 CBOHCTBAa  peaJbHBIX
MPOIIECCOB U SIBJIEHWI; NPEACTABIATh HMH(GOPMAIMIO C ITOMOIIBIO
TaOJIUIl ¥ JMarpaMM; HCCIENO0BATh CTATUCTHYECKHE JAHHBIE, B TOM
Yyucjae ¢ MPUMEHEHHEM TIpadHUUeCKUX METOJ0B M JJIEKTPOHHBIX
CPEJCTB;
- YMETb OINEPHPOBATL IOHATHUSIMH: CIIyJaWHBIN ONBIT M CIIydaiiHOe
COOBITHE, BEPOSATHOCTh CIYyYaHMHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTDL C HCIIOJIL30BAaHUEM IpaUUYECKHX METOJOB; MPUMEHSITH
$ODMYJ'IBI CIIO0KEHUS W YMHOXEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE
aKThl M (HOpMYyJIbl IPH PEIICHUU 3a7ad; OICHHMBATHb BEPOSITHOCTHU




PEAILHBIX COOBITHI, 3HAKOMCTBO CO CIYYaWHBIMH BEJIMUMHAMU,
YMEHHE IIPUBOIUTH IIPUMEPEI MPOIBICHUA 3aKOHA OOJIBIINX YHCEI B
NPUPOJHLIX U OOIIECTBEHHBIX SIBJICHUAX;

- YMEThb OIEpUPOBATh MOHATHUAMH: TOYKa, MpsAMas, IIIOCKOCTb,
OPOCTPAHCTBO, ABYTPAHHBIA  YIOJ, CKPELIMBAIOLIMECS HPSAMBIE,
napauiebHOCTh U MEPIEHINKYIIPHOCTD NMPSIMBIX U INIOCKOCTEH, YIoJI
MEXIY MPAMBIMH, YIOJd MEXIY NPSIMOHM M INIOCKOCTBIO, YIOJ MEKIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHM JO INIOCKOCTH, PAaCCTOSHUC
MEXIYy HPAMBIMH, PACCTOSHHE MEXKOY IUIOCKOCTSIMH; YMEHHUE
HCIIOIB30BaTh IMPH PEUICHUH 3aJa4 H3YYeHHBIE (PaKThl U TEOPEMBI
IJIAHKMETPHUHU;, YMEHHE OLIEHUBATh pa3Mephbl 00BEKTOB OKPYKAIOIIEro
MHDa;

- YMeThb OIIEpUPOBATh IOHATHSIMM. MHOIOI'PDAHHHMK, CEUYECHHE
MHOTOI'paHHUKa, Ky0, apajulelIeuie, Ipu3Ma, upaMuaa, Gurypa u
IIOBEPXHOCTh BpallleHUs, LUIMHApP, KOHYyC, IIap, cdepa, CeYeHUS
(urypel BpalleHMs, INIOCKOCTb, Kacaromascs cdepbl, LHIHHIPA,
KOHyCa, IIJIOIaAb IIOBEPXHOCTH IIMPAMUJBI, IHPHU3MEI, KOHYCA,
LUIMHApa, IIomans cdepel, 00beM Ky0a, IIPAMOYTOJBHOIO
napajuleNenunesa, TUpaMuabl, OPU3MBI, LUIMHIOpPA, KOHyca, IIapa;
yMEHHE H300pa)kaTh MHOIOT'PAHHHUKH M IIOBEPXHOCTH BpAIEHUS, UX
CEUEeHHs OT PYKH, C IIOMOIIBIO YEPTEIKHBIX MHCTPYMEHTOB U
DJIEKTPOHHBLIX CPEIACTB; YMEHHE paclo3HaBaTb CHMMETPHIO B
MIPOCTPAHCTBE; YMCHHE PACIIO3HABATh IIPAaBUILHBIC MHOTOTPAHHHKH;

- yYMEThb OIEPUPOBATh IOHATUAMU: JIBM)KEHHE B IIPOCTPAHCTBE,
nmoao0OHele GUTYyphl B IIPOCTPAHCTBE, HCIIOJb30BAaTh OTHOIIEHUE
IIoIIaeH MOBEPXHOCTEN U 00BEMOB MOJO0HBIX (DUTYDP IIPU PELICHUH
3a1a4;

- YMETb BBLIYHUCIATH TE€OMETPUUECKHE BEIWYMHBI (MJIMHA, YTOJI,
IUIOIIAaAh, OOBEM, ILIOIIA[Ab MOBEPXHOCTH), HCIOJB3YSI U3yUYCHHBIC
(hopMyIIBI M1 METOIBI;

- YMETh OIIEPUPOBATL TNOHATHSAMH: TIPIMOYTOJbHAs CHCTEMa
KOOPJMHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPJAHMHATHEI BEKTOpPA,
CKaJIIpPHOE NPOM3BEJACHHUE, YTOJl MEXKAY BEKTOpaMH, CYMMa BEKTOPOB,
MPOM3BEJCHUE BEKTOPA HA YMCIIO; HAXOAUTh C MOMOIILI0 M3YUYCHHBIX
(hopMynn KOOpPAWHATEI CEpPEeIUHBI OTPE3Ka, PACCTOSHHUE MEKIY JABYMS
TOYKAMHU;

- YMeTb BBIOMpATh IMOAXOAAIIMI H3YUYEHHBIH METON I PEIISHHS
3aJla4n, paclo3HaBaTh MaTeMaTHYecKHe (aKThl U MaTeMaTHUYSCKHUE
MOJENH B MNPUPOIHBIX M OOIIECTBEHHBIX SBICHHUAX, B HCKYCCTBE;
YMEHHE  NPUBOIWTL  IIPUMEPHI  MaTeMaTHYeCKUX  OTKPBITHI
POCCHUMCKON 1 MHUPOBOM MaTeMaTHYECKON HAYKH.

- YMETh OIIEPHUPOBATh MOHATHSAMU: ONpPEJCIICHHE, aKCHOMa, TeopeMa,
CICICTBHE, CBOMCTBO, MpPH3HAK, J0KA3aTCIbCTBO, PAaBHOCHUIIBHEIC
(hopMyIHPOBKH; yYMEHHE (bopMyIHpoOBaThH oOparHoe u
NPOTHUBOIIOJIOKHOE  yTBEPIKJEHHE,  NPUBOAWTL  NIPUMEPHl |
KOHTPIIPUMEDPHBI, MCIIONB30BaTh METOJ MAaTEeMaTHYECKOM HWHIYKIIWH;
MPOBOAUTE JIOKa3aTelbHEIE PACCY)KACHHMS IIpU PEIICHUU 3a1ad,
OLIEHHMBATH JIOTHYECKYIO NMTPaBUIBLHOCTH PACCYKICHUM;

- YMETh OIIEpUPOBaTh MOHATHSIMH: MHOKECTBO, HOIMHOKECTBO,
olepalii HaJ, MHOXXECTBAMH; YMEHHE HCIOJIbH30BAaTh TEOPETHKO-
MHOJKECTBEHHBIM ammapar JJjs OIIMCAaHMUS pPeajlbHBIX IIPOILIECCOB H
SIBJICHUM TP PEIICHUH 3aJad, B TOM YHCIIE U3 JPYTHX Yy4eOHBIX
MPEeIMETOB;

- YMETh OIIEPUPOBATH IOHATUIMHU: Ipad, CBIA3HBIM Ipad, IEPEBO,
HUKJI, rpad Ha IUIOCKOCTH, YMEHHE 3aJaBaTh M ONHCHIBATH I'padbl




Pa3NMYIHBIMHU CITOCOOAMU; UCII0JIH30BaTh I'padbl IPH PEIICHUH 3a/1a4;

- yMeThb CBOOOJHO  OIIEpHPOBATh  IOHATHSIMHU: COYCTAHME,
IepeCTaHOBKA, YHCIO COYETAaHHWH, YHCIO TEPECTaHOBOK; OHHOM
HpioroHa; yMeHHME MPHUMCHAThP KOMOMHATOpPHBIC  (akTBl |
pacCyKJICHHUS JIUIs PEIICHMS 3a/a4,

-yMETh OIIEPHPOBATh IMOHATUSMH: HATYpPaJbHOE YHCIIO, LIEJIOe YHCIIO,
OCTaTOK IO MOAYIII0, PAIHOHAILHOE YHCIIO0, HPPALHOHAILHOE YHUCIIO,
MHOJKECTBA HATYPaJbHBIX, ILIEJBIX, PAlMOHAIbHBIX, ACHCTBHUTEIbLHBIX
Yyycell; YMEHHE HCIOIb30BaTh NPH3HAKUA ICIIMMOCTH, HAMMEHBIIHH
o0IMi IennuTellh 1 HauMEHbIIee o0Iee KpaTHoe, alroputM EBknnaa
IIpA PEUICHUM 3a7ad; 3HAKOMCTBO C Pa3IMYHBIMHM ITO3UIMOHHBIMH
CHCTeMaMU CUHCIICHHS;

- yMeTh CBOOOJHO OIIEpPUPOBATH IOHATHAMHU: CTEICHb C IEIBIM
IoKa3aTejeM, KOPEHb  HaTypalbHOH  CTCIEHHM, CTENEeHb C
pallMOHANBHBIM  IIOKa3aTeJIeM, CTEIeHb C  JACHCTBHTCIHHBIM
(BelleCTBEHHBIM) ITOKa3aTelieM, JorapudM 4Yucia, CHHYC, KOCHHYC U
TAaHICHC IIPOU3BOJIBHOTO YHKCIIa;

- YMEThb OIEPUPOBATH MOHATUSIMHU: TOXICCTBO, TOXICCTBEHHOC
mnpeoOpa3oBaHue, YpaBHCHHE, HEPABEHCTBO, CHUCTEMa ypaBHEHUH H
HEPABEHCTB, PAaBHOCUJILHOCTh YpPaBHEHHM, HEPABEHCTB U CHCTEM,
pallMOHAIBHBIC, HWPPAlMOHAIBHEIC, II0KAa3aTelIbHbIE, CTEICHHEIC,
JorapuMHYECKHE, TPUTOHOMETPUUCCKUE YPaBHEHUsI, HEPAaBEHCTBA U
CHUCTEMbBI, YMEHHE pElIaTh ypPaBHEHMS, HEPABEHCTBA M CHCTEMBI C
IMOMOIIBIO PA3JIMYHBIX IIPUEMOB; pellaTh ypPaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI C IapamMeTpoOM; IIPUMEHSTh YPAaBHCHUS, HEPABEHCTBA, HX
CHCTEMBI JIJIs PEIICHUsT MaTEMATUUYECKUX 3a/1a4 U 3aJa4 U3 Pa3JIndHbIX
obacTel HayKu U pealbHOM KU3HMU;

-yMETh CBOOOJHO OIIEPUPOBATH NOHATHUAMU: TpadHK QYHKIHH,
oOpatHast (PYHKIMS, KOMIIO3HUIIHUS ngKHI/If/'I, JUHENHAS (PYHKIIMS,
KBaJpaTU4YHAas (YHKIUS, CTEIICHHAs (DYHKIHMS C IEJIBIM ITOKa3aTeleM,
TPUTOHOMETPUYCSCKUE (PYHKIHMH, OOpPATHBIE TPUTOHOMETPHUUCCKHEC
(yHKIIMKM, TOKa3aTeabHas U Jiorapupmuyeckas (QYHKIHH, yMEHHE
CTpouTh rpadMKu (PYHKIMH, BEIIOIHATH MpeoOpa3oBaHus rpapukoB
byHKUMiA;

YMEHHE MCIO0JIH30BaTh rpaduKy (GYHKIUN IS U3YUEHHS MIPOIECCOB U
3aBHCUMOCTEH IIPH PEIICHHMH 3a7ad U3 JIPYyTruX y4eOHBIX IMPEIMETOB U
W3 peallbHOM JKM3HU, BBIpAaXKaTh (OpMyJaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMU,

YMEHHE CBOOOJHO OIIEPUPOBATH IMOHATHSMM: YETHOCTh (DYHKIUU,
IIEPUONYHOCTE (DYHKIIUU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
byHxun, -SKcTpeMyM (YHKIOMH, HauOOJbIIee U HaUMCHBIICE
3HAYeHUS  (PYHKIMHM HA  HOPOMEXKYTKE, YMEHHE IIPOBOJIHTH
HCcclIefoBaHue (DYHKIINH,

YMEHHE HCIT0Ib30BaTh CBOMCTBA U I'paduKH (YHKIUH Ui PEIICHUS
ypaBHEHHUI, HEPABEHCTB M 3aJa4 C IlapaMeTpaMH; H300pa)kaTh Ha
KOOPJIUHATHOM IIJIOCKOCTH  MHOXKECTBA  PEIICHUN  YpaBHEHUM,
HEPABEHCTB M UX CUCTEM;

- YMETh CBOOOJHO OINEPUPOBATH MOHSATUSIMH: IOCICAOBATEILHOCTD,
apudmeTHyeckass — MPOrpPecCUs, TIeOMETpHUUecKas  IIPOrpeccHus,
OeCKOHEUHO YOBIBaIoIas TIeOMETPHYECKas IIPOTrPecchs; yMEHHE
3a7aBaTh IOCJICAOBATEILHOCTH, B TOM UYKCIE C IIOMOIILIO
PEKYPPEHTHBIX (HOPMYI;

- yYMETh ONEPHUPOBATHL MOHATHUSIMHU: HENPEPBIBHOCTL (PYHKIINH,
acUMNOTOTHI rpaduka QGyHKIUU, IIepBas W BTOpas NPOHU3BOJIHAS
(OYHKIIMM, TeOMETPUYECKHA M (DM3MYSCKUH CMBICI IMPOU3BOIHOM,




nepBooOpa3Has, ONpeIcIeHHLIA HWHTETrpajl; yMEHHE HaXOIUTh
aCHUMITOTHI Tpaduka (€YHKI_II/II/I; YMEHHUE BBIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUS, YaCTHOIO M KOMITO3UIIMY (PYHKIIUH, HAXOINUTh
ypaBHEHHE KacaTeJILHON K rpaduKy OYHKIIHAH;

YMEHHME HCII0JIb30BaTh IMPOU3BOAHYIO Ui KCCIIEIOBaHUS (DYyHKIIUIL,
IUIA HaXOXKIEHHS HAMIYYIIEro pellieHys B MPUKIAIHLIX, B TOM YHCJIE
COLMAJILHO-DKOHOMHYECKUX M (U3HYECKHMX  3ajadax, Ui
OIIpENENIEHUS CKOPOCTH M YCKOPEHMS, HAXOOUTh IUIOMIAAN U 00BEMBI

buryp C TIOMOIIBI  HMHTErpaia, MPUBOJUTh  IPHUMEPHI
MaTeMaTUYECKOTO MOJCIMPOBAHUS C MOMOIIBIO AuddepeHInaTIbHBIX
YpaBHCHUH;

- yMeThb ONEPUPOBATh  IIOHATUSAMHU: KOMIUIEKCHOE  YHCJIO,
CONPSDKEHHBIE ~ KOMIUIGKCHBIE  YHClIa, MOAYJAb W apryMEHT
KOMIUICKCHOTO  4Hcia, (opMa 3aluCd  KOMIUIEKCHBIX  YHCEN
(reomeTpHuUecKas, TPUTOHOMETPHUUCCKAs M aireOpamdveckas), yMETbh
MIPOU3BOIUTH apH(METHIYCCKHUE ACHCTBUSA ¢ KOMIUICKCHBIMH YHCIIAMH,
MIPUBOIUTH IIPUMEPHI HCIIOJIb30BaHUI KOMIUICKCHBIX YHCE]L,

- YyMeThb  CBOOOJHO  OIEPUPOBATH  IOHATHSIMH: cpeaHee
apudmeTHYecKoe, MearaHa, HanOOJbIllIee U HaUMEHbBIICC 3HAYCHUS,
pa3Mmax, JOHCIEpPCHS, CTaHAAPTHOE OTKJIOHEHHE i1 OIHCAHHSA
YHCIIOBBIX JAHHBIX; YMCHHE HMCCJIEA0BATh CTAaTUCTUYECKHUE HAHHbBIC, B
TOM YHCIIE€ C NPUMEHCHHEM I'padHUUeCKUX METOJOB M 3JICKTPOHHBIX
cpencTB; TpadUUecKd HCCIACAOBaTh COBMECTHBIC HAONIOACHHUS C
IMOMOIIBIO JUarpaMM pacCCUBaHMS 1 JTUHECHHOM PETPECCHUH;

- yMEThb HaxXOOUThb BEPOSATHOCTH COOBITHH C HCIIOJIb30BaHUEM
rpauMUeCKUX METOJ0B; IPUMEHSTH IS PEIIeHHs 3a1ad (POopMyJIbl
CIOKECHUS M YMHOXCHHUS BEPOSTHOCTEH, (GopMylly  ITOJIHOM
BeposATHOCTH, (opMmyay bepHymim, xomMOMHATOpHBIE (AKThl U
(hOopMyJIBI; OIICHHUBATh BEPOSATHOCTH pPEaIbHBIX COOBITHH; yMEHHE
OIIEPUPOBATh IIOHATHAMH: CiIy4dailiHasd BEIWYMHA, paclIpeaeiieHue
BEpPOATHOCTEM,  MaTreMaTU4eCcKoe  OXHAaHue, JUCIepCHs |
CTaHJAAPTHOE  OTKJIOHCHHWE  CIy4allHOW  BEIWYUHBI, (DYHKIUHU
pacmpenciaceHuss M IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTeIbHOIO U
HOPMAJILHOTO paclnpeielieHHui; yMEHHE HCIO0Ib30BaTh CBOMCTBA
H3YYCHHBIX pacHpeAelICHUM I PEIICHHsS 3ajad; 3HAaKOMCTBO C
MOHATUSAMHM: 3aKOH OOJBIIMX  YHCEI, METOJAbl BBIOOPOUHBIX
HCCIIENOBAHUM; yMEHHE MPHUBOAUTH HPUMEPHI MHPOSBICHHS 3aKOHA
OOJIBIINX YKCEN B IPUPOIHBIX M OOIIECTBEHHBIX SBICHUX;

- YMETh CBOOOJHO OIEPUPOBATH IOHATHSAMH. TOYKA, IIpsMasi,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Iy, IIIOCKHUM Yrojl, ABYyTPaHHBIN
Yroj, TpeXIpaHHbIM yTOJ, I[epeceKarolecs, MapalieibHbIe U
CKpeIMBAIOIINECS IIPIMBIE, ITapalIeIbHOCTh U NEePHESHAUKYIIPHOCTh
MPSAMBIX U IJIOCKOCTEM, YTOJI MEXKAY IPSIMBIMHU, YTOJI MEXAY IPSIMOit
H INIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSAMHU; YMEHHE UCITOJIB30BaTh IIPH
PEIICHUH 3a/1a4 M3YUYCHHBIC (DAKTBI M TSOPEMBI IIJIAHUMETPHH; YMEHHE
OIICHMBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpE, YMEHHE
OIIEPHUPOBATh MOHATHSIMM. MHOTOTPAHHHK, CEUCHHE MHOIOIDAaHHUKA,
MpaBUIbHEIH ~MHOTOI'PDaHHUK, IMpU3Ma, nIupamMuaa, Qurypa u
IMOBEPXHOCTh BpallleHHs, IWJIWHIAP, KOHYC, Imap, cdepa, pa3BepTka
MOBEPXHOCTH, CCUCHUS KOHyCa M ITWIMHJIpA, MapajjeiibHbIe OCH HIIN
OCHOBaHMIO, CEUCHHE Iapa, INIOCKOCTh, Kacamomascsa chepsl,
LUIWHApPAa, KOHYyCa; YMEHHE CTpPOUTh CEUYEHHE MHOIOTpPaHHHUKA,
H300pakaTh MHOTOTPAHHUKU, PUTYPHI M ITOBEPXHOCTH BPaIlICHHUS, HX
CEYCHMSI, B TOM YHCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE
MPUMEHSATHh CBOMCTBA TIeOMETPUYECKUX (UTYP, CAMOCTOSTEIHLHO




dbopMyaupoBaTh OINpEACACHHUS H3Yy4aeMbIX (UTYp, BBIABUTATh
THUIIOTE€3bl O CBOMCTBAaX M MPH3HAKAX TE€OMETPHYECKHX (HUryp,
00OCHOBBIBATh WJIM  ONpPOBEpraTh HX; yMEHHE  IIPOBOJUTH
Kknaccudukanmuioo GUTYp 1O Pa3IUYHBIM IIPU3HAKaM, BBINOJIHSITH
HEOOXOIMMBIC JIOMOJHUTEIBHBIE IIOCTPOCHHMS;

- yMeThb CBOOOJHO OINEPHPOBATh MOHATHUSIMH: IUIOMIAAb (DUTYPHI,
00beM (UTYpBI, BEJIUYMHA yTJIa, PACCTOSHHUE OT TOYKH JI0 TUIOCKOCTH,
PACCTOSIHUE MEXKIY HIPSIMBIMH, PACCTOSHHE MEXKIY ILJIOCKOCTSIMHU,
mIomanas cdeppl, IUIOMAAb IOBEPXHOCTH IHUPAMHUJBI, IIPU3MEI,
KOHYycCa, MIIMHAPA, 00beM Ky0a, IpsSIMOYTOJBHOr0 HapalieeIHIeaa,
MUPaMHUbI, TPU3MBI, IUIKMHIApPA, KOHyCa, IIapa; yMCHHE HaXOIHUTh
OTHOIIIEHHE 00BEMOB MMOJOOHBIX (PUTYD;

- yMeThb CBOOOJHO  OIIEpHPOBATh  IOHATHSAMH.  IBIDKCHHC,
rapajjieiabHbIN IEPEHOC, CHMMETPHS Ha INIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, IIpeoOpa3oBaHHEe IT0J00MS, MOMOOHBIE (HUI'YPHI, YMEHHE
pacIo3HaBaTh PaBHBIC M MTOJ00HBIC (GUTYPBI, B TOM YHUCJIC B IPHPOJIEL,
HCKYCCTBE, apXMTEKType, YMCHUE UCIIOJIb30BaTh I'€OMETPUYECKHE
OTHOIIICHUS, HAXOAUTh T'€OMETPHYECCKHE BCIMYMHBLI (IJIMHA, Yo,
mIomanas, o0beM) NPH pElIeHHH 3afa4 W3 JIPyTHX Yy4eOHBIX
MPEIMETOB M U3 PeaIbHOM JKU3HU,

- YMETh CBOOOJIHO OIEPUPOBATH MOHATHIMU: MPSIMOYTOIbHAs CHCTEMA
KOOpJIUHAT, BEKTOP, KOOPAWHATBHI TOYKH, KOOPIHMHATHI BEKTOPA,
CyMMa BEKTOPOB, IIPOM3BEICHHE BEKTOpAa HaA YHCIIO, Pa3JI0KEHHE
BCKTOpa IO 6a3ncy, CKaJIIPHOE  IPOU3BEJCHHE, BEKTOPHOC
MPOU3BEJCHUE, YIrOJl MEXKAY BEKTOpaMH, YMEHHE HCIOJIb30BaTh
BEKTOPHBINA U KOOPJAMHATHBIM METOJ IS PEIICHHS IeOMETPUUYECKUX
3a/1ad M 3a/Jad  JIPYrUX  YYEOHBIX IPEIMETOB; OIEPUPOBATh
HOHATHUSIMM: MaTpula 2X2 U 3X3, OIpemeauTelb MAaTPHIBL,
FeOMETPUYECKHUI CMBICI OIIPEACITUTEIIS;

- YMETh MOJICIUPOBATH peallbHbIe CHTYalliUd Ha S3bIKE MAaTEMATHKH,
COCTaBIIATh BBIPAKECHHS, YPAaBHEHHUS, HEPABCHCTBA U UX CHCTEMEI IO

YCIIOBHIO 3aaa4u, HCCICI0BATh IOCTPOCHHBIC MOACIN C
HUCIIOJIB30BAHHECM allllaparta anre6pLI, HHTCPIPETUPOBATH ITOJTYUYCHHBIN
pPE3YIIbTAaT,; CTpOUTDH MATEMAaTHYCCKHUC MOACIIN C IMOMOIIBIO

TCOMETPUUYCCKUX IMOHATHM W BEIMYUH, pPElIaTh CBS3aHHBIC C HUMH
MPakKTUYECKHUE 3aJadyd; COCTaBIATh BEPOSATHOCTHYIO MOJEIb H
HHTEPIPETUPOBATh MOIYYEHHBIM pe3yabTaT; peliaTh NPHUKJIaIHbIS
3aJladd  CpeJICTBAaMHM MAaTEeMaTHYeCKOro aHajau3a, B TOM YHCTe
COIMAIIEHO-3KOHOMHYECKOT0 U (PU3NUYECKOT0 XapaKTepa,

- yMEcHHE BBIOMpATh NOAXOMAIIMM METOA IJIsS PELICHHS 3aJ1auH,
MOHMMAaHNE 3HAYMMOCTH MATEMAaTHKH B H3YUCHHMU MPHPOIHBIX H
OOIIIECTBEHHBIX IIPOILIECCOB M SBJICHUN, YMEHHE pacliO3HaBaTh
MPOSIBJICHHE 3aKOHOB MaTE€MAaTHMKH B HMCKYCCTBE, YMEHHUE IPUBOIUTH
NPUMEPEl  MaTEMaTHYCCKHX OTKPBITHH POCCHUCKON W MHPOBOM
MaTeMaTUUEeCKOM HaYKHU

OK 02 Hcnonp3oBare | B obnactu neHHOCTH HayYHOTO NTO3HAHUS: - YMETb ONEpUPOBaTh MOHATHSAMM: palUOHAIbHASA (DYyHKLUS,
COBpPEMEHHBIE cpeacTBa | -cOPMHPOBAHHOCTH MHPOBO33PEHHUA, | MOKa3aTeiabHas (QYHKIMS, cTeneHHas (QyHKuus, jorapudmuyeckas
ITOUCKA, aHanM3a ¥ | COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA | (yHKUMSA, TPUTOHOMETpUYECKHE (GyHKIMM, OOpaTHble (yHKIMY,
UHTEPIIPETALIMH HAayKM U OOIIECTBEHHOHM MPAaKTHKH, OCHOBAaHHOTO Ha | YMEHHE CTPOUTh TIpaduKu HU3yYeHHBIX (YHKIMHA, HCIOJIB30BaTh
I/IH%OpMaHI/II/I, ¥ | IMajore KylbTyp, CIIOCOOCTBYIOHIETO OCO3HAHUIO | Ipa(uKy NpHM M3yYEHHH MPOLECCOB U 3aBMCHMMOCTEH, IIPU PEIICHUH
MH(OPMaLIMOHHbIE CBOETO MECTa B IOJMKYJIbTYPHOM MHPE; _ | 3ama4 u3 Apyrux y4eOHBIX IPEAMETOB M 33/1a4 U3 PEANbHOU JKU3HU,
TEXHOJIOTUU IS | - COBEPIIECHCTBOBAHUE SA3LIKOBOM H_ UMTATENbLCKOM | BBIPaXKaTh (JOPMyTIaMH 3aBUCUMOCTU MEXIY BEIUUYNHAMM,

BBITIOJTHEHUSI 3aJa4 | KyJbTypbl Kak CpeICTBa B3aUMOJCHCTBHS MEXIY | - YMEThb OIEpUPOBATH IOHSATUSMHU: TOXKJECTBO, TOXJIECTBEHHOE
npo¢eCCHOHATILHON JIOABMHU U TIO3HAHUS MUPA; . npeoOpa3oBaHKue, yPaBHEHHME, HEPABEHCTBO, CHCTEMA YPaBHEHUH U
JESITEIbHOCTH - OCO3HAHME IICHHOCTH HAy4YHOH JeSATEIbHOCTH, | HEPAaBEHCTB, PAaBHOCWJIBLHOCTh YPAaBHEHUMN, HEPABEHCTB U CUCTEM,




TOTOBHOCTh OCYLIECTBIISATh MIPOEKTHYIO u
HCCIIEA0BATENIbCKYIO JIEATEIbHOCTh HHAUBUAYAIBHO U
B IpyMIIe.

OBnanenue YHUBEpCaIbHBIMU y4eOHBIMH

MO03HABATEIbHBIMH JCHCTBUSMHU:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HABBIKAMH TIOJIyYeHHs HH(pOpManuu wu3
UCTOYHHUKOB  pa3HbBIX  THUIIOB,  CAMOCTOSITEIHHO
OCYIIECTBIISITh TMOWCK, aHAJIM3, CHUCTEMAaTU3aIMI0 M
WHTEPIPETAIMI0 WH(POPMAIUK pPa3IUYHBIX BUIOB U
¢bopMm npencraBieHus;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ yueTom
Ha3HAYCHUS WHPOPMALMU W IIEJICBOW ayAUTOPHH,
BbIOMpas ONTUMANbHYIO (OPMY NpEACTABICHUS U
BU3YyaIIM3aliH,

- OICHHMBAaTh  JOCTOBEPHOCTb,
uHpOpMalUK, €€ COOTBETCTBHE
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIONB30BAaTh CPEJACTBa MHOOPMAILMOHHBIX U
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTHMH B  PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHu3aIMOHHBIX 3aja4 c COOJTIOJIEHUEM
TpeOOBaHUN HSPrOHOMHKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI,  pecypcocOepexeHHs,  HpaBOBBIX U
ITHYECKUX HOPM, HOPM UHPOPMAIIMOHHOMN
0e30I1acHOCTH;

- BIIQJICTh HABBIKAMU DPACIO3HABAHUS W 3alUTHI
nHpopmanuu, HWHPOPMANMOHHONW  0€30MacHOCTH
JUYHOCTH

JJETUTUMHOCTbD
IIpaBOBbLIM u

palroOHaNbHbIE, HWPpPALMOHAIbHBIE, IIOKa3aTelIbHbIEC, CTEIECHHBIE,
JorapupMUUECKue, TPUTOHOMETPUUYECKHE YpaBHEHHs, HEPABEHCTBA
U CHCTEMBI; YMETh PEIIaTh YPABHEHUs, HEPABEHCTBA U CHUCTEMBI C
ITOMOIIBIO PA3JINYHBIX PUEMOB; PEIIaTh YPABHEHUS, HEPAaBEHCTBA U
CUCTEMBI C IIapaMETPOM; NPUMEHATh YpaBHEHHUs, HEPABEHCTBA, UX
CUCTEMBbI JJIsl PELICHHS MaTeMaTH4YeCKUX 3aJad M 3a7ad4 U3
pa3IMYHbIX 00JaCTel HAyKU U peaIbHOM JKU3HH;

- yMeTb CBOOOJHO ~ ONEPUPOBATH IOHATUAMHU: JBUKEHHUE,
MapajuleJbHbIl  [EPEeHOC, CUMMETpUsT Ha IUIOCKOCTM U B
IIPOCTPAHCTBE, TOBOPOT, IMpeoO0pa3oBaHHe TMOJA00US, MOAOOHBIE

(Gurypbl; yMeTh pacro3HaBaTh paBHbIC U MOJI0O0HBIE (UTYPBI, B TOM
quCciie B NPUPOJE, MCKYCCTBE, apXUTEKType; YMETh HCIIOJIb30BATh
T€OMETPUYECKUE OTHOIICHHS, HAXOIUTh TeOMETPUYECKIE BEIININHBI
(nmHa, yroin, muomaab, oObeM) IpM pEelIeHHMH 3aJad M3 JPyrHX
y4eOHBIX IPEJMETOB U U3 PEaIbHOM KU3HU

OK 03 [IInanupoBath u
peaT30BHIBATh
COOCTBEHHOE
po¢eCCHOHAIBLHOE u
JMYHOCTHOE pa3BUTHE,
MPEIIPUHIMATENbCKYIO
JESITeThHOCTD B
npodeccuoHanbHON cdepe,
WCTOJB30BAaTh 3HAHHUA 110
(uHaHCOBOW IPaMOTHOCTH B
Pa3IUYHbIX KU3HEHHBIX
CUTYyaIHsIx

B o0nactu 1yxoBHO-HPAaBCTBEHHOT'O BOCTIMTAHMS:

--  c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUA,
ATUYECKOTO MTOBEJCHUS;

- CHOCOOHOCTh OIIEHWBATh CHUTYallMI0 U MPUHUMATH
OCO3HAHHbIE PEIICHUS, OPUEHTUPYACh Ha MOPAIBHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH;

- OCO3HAaHHWE JIMYHOTO BKJaJa B
YCTOHYHUBOTO OYyTIyIIEro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJMUTEISAM U
(nM) IpYruM 4I€HaM CEMbH, CO3JAaHMIO CEMBH Ha
OCHOBE OCO3HAHHOTO MPHUHATUSA LIEHHOCTEH CeMENHOM
KU3HH B COOTBETCTBUU C TPAAHUIUSMU HApPOJIOB
Poccuu;
OBnaneHue
JEWCTBUSAMMU:
a) caMOOpraHu3aIys:

- CaMOCTOSITEJIbHO OCYLIECTBJISATh IO3HABATEIbHYIO

HOCTPOCHHUE

YHHUBCPCAJIbHBIMHA PEryJIATUBHBIMHA

JEATENIbHOCTb, BBIABIATH NIPOOJEMBI, CTaBUTh H
(hopMyIUPOBATEH COOCTBEHHBIE 3a71a49u B
o0pa30oBaTeNbHON  JOEITEABHOCTH M JKHU3HEHHBIX
CUTYyalHsX;

- CaMOCTOSITEIBHO  COCTaBJISAITh  IIJIAH  PEIIEHUs
mpooJIeMbl € y4ETOM  HMCIOIIMXCS  PECYpPCOB,

COOCTBEHHBIX BO3MOXKHOCTEH M MPEAITOYTSHUM;
- 1aBaTh OLIEHKY HOBBIM CHUTYAIIUsIM;

CIIoco0CTBOBAaTh  (DOPMUPOBAHUIO M IMPOSBICHHUIO

- YMETb ONEPUPOBATh MOHITUIMU: pallMOHAIbHbIE, UPPALIMOHAJIbHBIE,
[IOKa3aTeJbHbIE, CTETICHHBIE, JorapupmMuyIecKue,
TPUTOHOMETPUUECKHE YPAaBHEHUSI U HEPABEHCTBA, UX CHCTEMBI;

- yMeThb OIEpUpOBaTh MOHATUSAMHU: MHOTOTPAHHMUK, CEUCHHE
MHOTOTpaHHHKa, Ky0, napaiesnenunes, npu3ma, nupaMmuaa, Gpurypa u
MIOBEPXHOCTh BpAILEHUS, LUWIMHJIpP, KOHYC, IIap, cdepa, CEeUEHHs
¢burypsl BpalleHHs, IUIOCKOCTb, Kacarouiascs cdepbl, LUIMHIpA,
KOHyCa, IUIONIaJb IOBEPXHOCTM NUPaMUIbl, TPU3MBI, KOHYCa,
UWIMHIpa, IUIOIIa/b cg)epbl, o0beM Ky0a, MNpsSMOYIroJIbHOTO
napajulefienunesaa, nupamMuabl, NpU3Mbl, IWIMHIpPA, KOHYyca, IIapa;
yMEHHE HM300pakaTh MHOTOTPAHHUKU M TOBEPXHOCTH BpALLCHMS, MX
CEUeHUs OT pPYKHU, C IMOMOUIbI0 YEPTEKHBIX HHCTPYMEHTOB H
ANEKTPOHHBIX  CPEICTB; yMETh paclo3HaBaTh CUMMETPUIO B
IIPOCTPAHCTBE; YMETh PaclO3HAaBaTh PABUIIbHBIE MHOTOTPAHHUKH;

- YMETb ONEPHUPOBATH TMOHATHUSAMHU: HPSIMOYIOJbHAs CHCTEMA
KOOpJMHAT, KOOPAMHATBI TOYKH, BEKTOpP, KOOPAHMHATHI BEKTOpA,
CKAJLIPHOE IIPOU3BEIACHUE, Yrol MeEXAy BEKTOpaMH, CyMMma

BEKTOPOB, IPOU3BEJICHNE BEKTOPA HA YMCIIO; HAXOJIUTh C ITOMOIIBIO
M3Y4YEHHBIX (HOPMYJT KOOpIAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXIY IBYMs TOYKaMHU




IMPOKOW HJPYJULMM B Pa3HbIX 00JacTAX 3HAHHM,
MOCTOSIHHO _ MOBBIIIATH CBOW 0Opa3oBaTEeNbHBIA U
KYJIbTYPHBIH YPOBEHB;

6¥CaMOKOHTDOJ'IBZ

HCIIOJIb30BaTh  IPUEMBbI  PehICKCHH IS
CUTYaIlH, BLIOOPA BEPHOTO PEIICHHS;

- YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh
PEIICHHS 110 UX CHUIKEHHUIO;

B) DMOLIMOHAIBHBI ~ MHTCIUICKT,
c(hOPMHPOBAHHOCTb:
BHYTPEHHEH MOTHMBAIIUM, BKIIIOYAIOMIEH CTPEMIICHHE K
JOCTHIKEHHIO (S 078 u yCIexy, OIITUMU3M,
WHULHMATHBHOCTh, YMEHHE JCHCTBOBAaTh, HCXOIS U3
CBOHMX BO3MO>XHOCTECH;

- OMIATUH, BKJIIOYAIOIICH CIOCOOHOCTh ITOHHUMATH
SMOIIMOHAILHOE COCTOSIHUE JPYTHX, YYUTHIBaTh €ro
P OCYIICCTBIICHUHM KOMMYHHKAIIMHM, CIIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh

OLCHKHU

MpeamnoararIui

BBICTpPAUBaTh OTHOILEHUS C JPYIMMH JIHOAbMH,
3a00TUTBCS, TMPOSABIATH MHTEPEC U  pa3peuarb
KOH(DJINKTEI
OK 04 O(PQEKTUBHO | TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH H | - YMETh OIEPUPOBATH INOHATUSAMH: CIy4aWHBIM ONBIT U CIy4aluHOE
B3aMMOJICHICTBOBATh U | caMOONPEIEICHUIO; COOBITHE, BEPOSITHOCTh CIYy4YallHOTO COOBITHUS; YMETb BBIUUCIISTH

pa6OTaTB B KOJMIJICKTHUBE U
KOMaHI€C

-OBJIaJIcHHE HaBBIKAMU Y4eOHO-HCCIIEN0BATEIbCKOM,
IIPOCKTHOM 1 COIMAILHON IEATEILHOCTH,

OBnajeHNe YHUBEPCAJIBHBIMH KOMMYHHKATHBHBIMU
geﬁCTBI/MMH:

) COBMeCTHAas AeITEIbHOCTD:

-  TOHHMMAaTh M  HCIOJb30BaTh
KOMaHJHO! U MHIUBUIAYaIbHON paOOTEHI;
-  IOpUHMMATH I€Id COBMECTHOH  JCATENHHOCTH,
OPraHU30BBLIBATh M KOOPJAMHUPOBATL JICHCTBHUSA IO €€
JOCTHKEHHIO: COCTaBIIATh ILTaH JIeHCTBHH,
pacupelelaTh POJIM C YY4E€TOM MHEHHH YYaCTHHKOB
00CYKJIaTh PE3YJIbTaTEl COBMECTHOM Pa0dOTEI;

- KOOPJIWHHMPOBATh M BBINOJHATL PabOTy B YCIOBHIX

IIPEUMYIIEeCTBA

pE€ILHOr0, BHPTYAJIBHOIO M  KOMOWHHPOBAHHOTO
B3aHMOJCHCTBUS;
- OCYILIECTBIATH MMO3UTHBHOE CTpPaTErun4ecKoe

MOBEJIEHHE B PA3JIMYHBIX _CHUTYyaIUsAX, MPOSBISITH
TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIMATHBHBIM.
OsgiageHue YHHUBEPCAITLHBIMHA PETYJIATUBHBIMH
IeHCTBUSIMU

T') IPUHATHE Ce0s M OPYTHUX JIFOJCH:

- IPUHUMAaTh MOTHBEI M apT'YMEHTHI IPYTHX JIOJEH MpH
aHaJIM3€e PEe3YJIbTAaTOB JEATEIFHOCTH;

- IIPU3HABATh CBOE IIPABO W MPaBO APYTHX JIONEH Ha
OIIIMOKH,

- pa3BUBaTh CHOCOOHOCTh TOHMMATh MHP C TO3HITUH
JPYTOTo YeoBeKa

BEPOATHOCTh C UCIOJB30BAaHUEM IpaQUUeCKUX METOAOB; MPUMEHSIThH
OpPMYJIbI CIIO)KEHUSI U YMHOXKEHHUS BEPOSITHOCTEH, KOMOWHATOpPHBIE
aKTel U (OPMyJIBl IIPU PELICHMH 3a]ad; OLEHUBATH BEPOATHOCTH

peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMH BeIMYHWHAMU;

YMEHHE MPUBOAUTH MIPUMEPHI IPOSBICHUS 3aKOHA OOJIBLIMX YHUCEI B

MIPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTh CBOOOJHO OMNEpUPOBaTh IMOHATUSMHU: CTENEHb C LEJIbIM

IIOKa3aTejieM, KOpPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb C
allMOHaJIbHBIM IIOKa3aTcJIEM, CTCIICHb C JCUCTBHUTCIIBHBIM
BCH_ICCTBGHHBIM) IIOKa3aTcjicMm, J'IOl"apI/Iq)M qucia, CHHYC, KOCUHYC U

TaHI€HC ITPOU3BOJIBHOTO YHCIIA;

- _YMeTb CBOOOIHO OIEPUPOBATH HOHATHAMH: TIpaduK (YHKIUH,
oOpatHast (QyHKLUS, KOMIO3MLHUSA %yHKuHﬁ, JUHENHast (QYHKIMS,
KBajpaTHyHas QyHKIUS, cTeeHHas (YHKIM C IeJIbIM [T0Ka3aTeseM,
TPUTOHOMETPUUECKHE (YHKLMHU, OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIMH, TOKa3aTelnbHas M Jorapupmuyueckas (QyHKIUH;, YMETb
CTpOUTh Trpapuku (yHKIUH, BBIIOJHATH MpeoOpa3oBaHus rpadrKoB
bynxuwmii;

- YMEThb MCNOJIb30BaTh rpauky QyHKIMH 1)1 U3ydEeHHs TIPOLIECCOB U
3aBUCHUMOCTEHN MPH PELIeHUH 33a]a4 U3 JIpYTruX Y4eOHbIX MPEIMETOB U
U3 peaJbHOM >KU3HM; BbIpaxaTb (OPMYyJaMU 3aBUCUMOCTH MEXIY
BEJIMYNHAMU;

- CBOOOJAHO OMEpPUPOBaTH MOHATUSAMHU: UYETHOCTh  (QYHKIHUH,
IEPUOJUYHOCTD (QYHKIUH, OTPAHUYEHHOCTh (PYHKIIMHA, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (YHKUMHM, HauOosbllee W HauMEHbIlee
3HaueHus QYHKIUU Ha IPOMEXYTKE; YMETh IMPOBOJAUTDH UCCIIEI0BAaHUE
bynxumm;

- YMETh UCHOJIL30BaTh CBOMCTBA M rpadMku QYHKLMN 1/ pELICHUS
YPaBHEHMH, HEPABEHCTB M 33Ja4 C IapamMeTpamu; HM300pakaTh Ha
KOOpJIMHATHOM  IJIOCKOCTH MHOXKECTBAa  PpELIeHWH  ypaBHEHUH,
HEPABEHCTB U UX CUCTEM




OK 05 OcymectBiate | B obsactu 53cT€THYECKOTO BOCIIUTAHUSA: - YMEThb ONEpPUPOBATH IMOHATHUSAMH: CpeAHEee apUu(PMETHUYECKOE,
YCTHYIO n NMHUCBbMCHHYIO - OCTCTUYCCKOC OTHOMICHUC K MHUPY, BKJIKOYaAd | MCAUAHA, HaH60anee U HAUMCHBIICC 3HAYCHUS, pasMax, JUCIICPCUs,
KOMMYHHKAIUIO Ha | 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOI'O TBOPUECTBA, | CTAHJAPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHuE H3BIIEKATb,
rOCyapCTBEHHOM A3BIKE | CIIOPTa, TPYAa U OOLIECTBEHHBIX OTHOLICHHI; WHTEPIPETUPOBATh MHPOPMAIINIO, MPEACTaBICHHYIO B TaOiauIax, Ha

Poccuiickon ®Penepanuu ¢
Y4ETOM 0COOEHHOCTEN
COIIMAIBHOTO ¥ KYJBTYPHOTO
KOHTEKCTA

- cIOCOOHOCTh BOCHPUHMMATH pa3IMYHbIE BHJIbI
UCKYCCTBA, TPAJULUKM M TBOPYECTBO CBOETO M APYIHX
Hapo/OB, OILIyLIaThb 3MOLMOHAIBHOE BO3ACHCTBUE
UCKYCCTBA;

- yOeXIEHHOCTb B 3HAYUMOCTU JJIsI JIMYHOCTU M
O0HIeCTBA OTEYECTBEHHOTO M MHMPOBOTO MCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TpaJULUH W HApOAHOIO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPDAKECHMIO B Pa3HbIX BHUIAX
UCKYCCTBa, ~ CTPEMIICHME  INPOSBIATH  Ka4decTBa
TBOPYECKOH JINYHOCTH;

OBnajgeHne YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU

aparpaMmax, —rpaukax, —OTPaKalollyl0 — CBOMCTBA  pealbHBIX
MPOLIECCOB U SIBJICHUH; MPEICTaBIsATh HMHGOPMAIUIO C MOMOIIBIO
TaOIUIl U JAUarpaMM; HCCIEA0BaTh CTaTUCTUYECKHE JAHHBIC, B TOM
qHuciae ¢ NPUMEHEHHEM TIpadUuecKuX METOJOB M 3JIEKTPOHHBIX
CPEJICTB;

- YMEThb ONEPHUPOBATh MOHATHSAMHU: TOYKA, MpsAMas, IUIOCKOCTH,
OPOCTPAHCTBO, JBYTPAHHBIA  YroJl, CKPEHIMBAIOLIMECS IPAMBIE,
MapajuieIbHOCTh U NEPHEHIUKYIIIPHOCTh IPSIMBIX U IIIOCKOCTEU, YO
MEXIY NPSIMBIMH, YTOJI MEXAY MPAMOW M IIOCKOCTBIO, YIOJ MEXKIY
IJIOCKOCTSIMH, PAcCTOSHUE OT TOYKHM JO0 IUIOCKOCTH, PAacCTOSHUE
MEXIy NPSAMBIMU, PACCTOSHHUE MEXK]Y IIOCKOCTAMM;

- yMeThb HUCIOJIb30BaTh MPHU PEHICHUH 3aJad U3y4eHHble (aKTbl U

EHCTBASMU: TEOpEMBbl TUIAHUMETPUHU; YMEHHE OIICHUBAaTh pa3Mepbl OOBEKTOB

a) oOIeHue: OKPYKAaroIIero Mupa

- OCYILECTBIAT, KOMMYHHMKAIIMM BO Bcex cdepax

JKM3HH,

- pacmo3HaBaTh HEBEpOaJbHBIE CPENCTBA OOIIEHUS,

IMIOHUMAThH 3HAUYECHUE COLIMAIBHBIX 3HAKOB,

pacmo3HaBaTh MPENNOCHUIKM KOH(IMKTHBIX CHUTYaILUi

M CMATYaTh KOH(JIMKTEL,

- Pa3BEPHYTO U JOTUYHO M3J1araTh CBOIO TOUKY 3pEHUS

C HCIOJIL30BAHUEM SI3BIKOBBIX CPEICTB
OK 06 IIposiBisATS | - 0CO3HAaHHUE 00y4arOITUMUCS POCCHUUCKOH | - yMETh OIEPUPOBATh MHMOHATHSIMH: MNPSIMOYTOJIbHAs CHCTEMa
IPaX<IaHCKO- IPaXKTaHCKOW UJACHTUYHOCTH; KOODJWHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPIMHATHEI BEKTOPA,
MATPUOTHYCCKYIO0  IO3UIHIO, | - IIEJICHANPABICHHOS PAa3BUTHE BHYTPEHHEHW IMO3UIIMU | CKAISIPHOE MTPOU3BEICHUE, YTOI MEXKIYy BEKTOPAMH, CyMMa BEKTOPOB,
JIEMOHCTPHPOBATH JUYHOCTH  HA  OCHOBE  JYXOBHO-HPABCTBCHHBIX | IPOU3BEICHHUE BEKTOPA HA YHCIIO; HAXOIUTH C TIOMOIIBI0 M3YYSHHBIX
OCO3HAaHHOE TIIOBEJICHME Ha | LEHHOCcTeW  HapomoB  Poccmiickoit — ®enepanmy, | GOpMysn KOOPAMHATHI CEPEAMHBI OTPE3KA, PACCTOSHHUE MEXKIY IBYMS
OCHOBE TPAJUIIHOHHBIX | HCTOPUYECKUX U HAIMOHATHHO-KYJIBTYPHBIX TPATUIUH, | TOUKAMH,
00II[eUETIOBEYECKUX (GOpMHUPOBaHHE CHCTEMBl 3HAYUMBIX IIEHHOCTHO- | -yMETh BBIOMpaTh MOIXOAIIMA W3yUYEHHBIA METOH IS PEIIeHUs
LIEHHOCTEH, B TOM YHCJIE C| CMBICIOBBIX YCTaHOBOK, AHTUKOPPYILIMOHHOTO | 33aJa4i, pacrlo3HaBaTh MaTeMaTrhdyeckue (akThl U MaTeMaTHYeCKHe
Y4EeTOM TapMOHM3AIUY | MEPOBO33PEHUS,  MMPABOCO3HAHMS,  OKOJOTHYECKOM | MOACIH B MPUPOIHBIX W OOIIECTBEHHBIX SBJICHHUSX, B HCKYCCTBE;
MEXHAIIMOHAIBHBIX U | KyIbTypbl, CIOCOOHOCTH CTaBUTh LEIM M CTPOMTH | YMEHME  IIPUBOJUTH —~ IIPUMEPHI  MAaTEMaTUYECKHX  OTKPBITHH
MEXKPETUTHO3HBIX ’KM3HEHHBIE IUIaHEL; POCCHICKOM ¥ MEPOBOI MaTeMaTUYECKON HAYKH., .
OTHOILIEHUH, MIPUMEHATH | B 4acTw rpaykaaHCKOTo BOCITUTAHUS: - YMETh OICPHPOBATh MOHATUSAMHU: CIIYYAWHBIH ONBIT U CITy9allHOE
CTaHIapPTHI - OCO3HAHHME CBOHMX KOHCTHTYIIMOHHBIX TIpaB ¥ | COOBITHE, BEPOSTHOCTh CIYYAHHOTO COOBITHS; YMETh BBIYHCIIATH
AHTHKOPPYIIIUOHHOTO 00s13aHHOCTEH, YBa)KEHHE 3aKOHA 1 TIPABOIIOPSIKA; BEPOSTHOCTh C UCIOIB30BAaHUEM TpaQUUeCKUX METOAOB; MPUMEHSIThH
[MOBEICHUS - IPUHSITHE TPaIUIIHOHHBIX HAITMOHAIBHBIX, | (GOPMYJIIBI CIOXKEHUS U YMHOXCHHS BEPOSTHOCTEH, KOMOWMHATOPHBIE

00IIeYETOBEYECKUX I'yMaHHCTUYECKHX v | QakTel u (GOpPMYJIBI TIPH PEIICHUW 33]a4; OICHUBATH BEPOSTHOCTH

JEMOKPATUYECKUX [IEHHOCTEM;
- TOTOBHOCTH NMPOTHUBOCTOSTH HUJCOJIOTHH YKCTPEMHU3MA,
HallMOHAJIN3Ma, KCceHo(hoOUH, ITUCKPUMHHALIUK IO
COLIMAJIbHBIM, PETUTHO3HBIM, PACOBBIM, HAlIUOHAJIBLHBIM
MIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JCSTEIHHOCTh B
MHTEpecax TpakJaHCKOTO OOIIEeCTBa, y4acTBOBaTh B
CaMOYTIpaBJICHUN B 0011e006pa3oBaTeIHHOM
OPraHM3alluy ¥ AE€TCKO-FOHOUIECKHX OPraHM3alusiX;

- yYMEHUE B3aUMOJECHCTBOBATb C COLMUAIbHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C HUX (DYHKIUSIMH |
Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHMTApHOM M BOJOHTEPCKOH

peabHBIX COOBITHH; 3HAKOMCTBO CO CIy4yailHBIMH BeJIMYHMHAMU;
yMEHHE TPUBOIUTH MPUMEPHI MPOSBIECHUS 3aKOHA OOJIBIIUX YKCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX




NEeATEIbHOCTH;

NATPUOTHYECKOrO BOCIIUTAHUS: .
- c(hopMHpPOBAaHHOCTh  POCCHMCKOW  TpakIaHCKOMH
UJICHTUYHOCTH, M[ATPUOTU3MA, YBAXKEHHS K CBOEMY
HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepen Poaunoi,
TOPAOCTH 3a CBOW Kpail, cBor0 PoauHy, CBOM S3BIK U

KyJbTYpY, poIIoe U HacTosIee
MHOTI'OHAIIMOHAJILHOI O Hapoja Poccuu;
- LEHHOCTHOE OTHOIIEHHE K TIOCYJapCTBEHHbIM

CHMBOJIaM, UCTOPUYECKOMY W MIPUPOJTHOMY HACJIEIUIO,
MaMSITHUKAM, TpaAULIUAM HapoJI0B Poccun,
noctuxkeHusiM Poccum B Hayke, HMCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPY/IE;

- ujeiHas yOeXIEHHOCTh, TOTOBHOCTh K CITY’)KCHHUIO U
3amuTe OTeUecTBa, OTBETCTBEHHOCTD 32 €T0 CYIh0Y;
OCBOCHHBIC O0YYAIOIIUMHUCS MEKIIPEIMETHBIC MTOHITHS
U YHHUBEpCAJIbHbIE YYeOHbIEC EUCTBUS (PETyJISTUBHBIC,
[MO3HAaBaTeIbHbIE, KOMMYHUKATHBHBIE);

- CIIOCOOHOCTh MX MCIOJIL30BAaHMS B ITO3HABATEIBHON U
COLMAILHOM IIPAKTHKE, TOTOBHOCTb K
CaMOCTOSITEILHOMY IIJJAHUPOBAHHUIO M OCYILECTBICHHIO
y4yeOHOH  NesATEIbHOCTH, OpraHM3alud  y4eOHOro
COTPYIHHMYECTBA C I€IarOrH4eCKMMU PAOOTHHKAMHM H
CBEpPCTHHKAMH, K YYaCTHIO B IMOCTPOCHUHU
HHIMBHUIYaJIbHON 00pa3oBaTeIbHON TPAEKTOPHH;

- OBJIaJICHUE HaBBIKAMM YUCOHO-HCCIICA0BATCILCKOM,
IIPOSKTHOM 1 COIMAIILHON JESITCIILHOCTH

OK 07 CoaencTBoBath | - HE MNPUHUMATh JIEUCTBUS, HIPUHOCSILIME BpEI | - yMETh ONEPUPOBATH MOHATUAMM: (DYHKIMS, HEOPEpbIBHAS (QYHKIIMS,
COXPAaHEHUIO  OKPYJKAaIOILIEH | OKpYKaroLIeH cpele; MIPOU3BOJIHAS, IIepBOOOpa3Hasi, OIpPEAEICHHBIH HWHTErpall; YyMETh
Cpelbl, pecypcocOepexeHuto, | - YMETb IIPOrHO3UPOBATh HEOJIaroNpUATHBIE | HAXOAUTh  NPOU3BOAHBIE  DJIEMEHTAPHBIX  (YHKIMH, HCHONb3Ys
IIPUMEHSTH 3HAHUS 00 | 9KOJIOTUUECKHE  TMOCIEACTBHS  MPEANPUHUMAEMBIX | CIPABOYHbIE MAaTEpHallbl; MCCIEIOBAaTh B MPOCTEMIIHUX CIIydasx
W3MEHEHUU KJIUMaTa, | JeHCTBUIl, Mpe1oTBpallaTh UX; (yHKIMHM Ha MOHOTOHHOCTb, HAXOJWUTh HAWOOJBIINE U HaUMEHBIIINE
MIPUHIIMIIBI OepeXIJIMBOTO | - PACIIUPUTH OMBIT JEATEIBHOCTH SKOJIOIMYECKOM | 3HaueHHus  (QyHKUMH;  CTpOUTh  Ipa@UKHM  MHOTOWIEHOB  C
IIPOU3BOJICTBA, 3<£(beKTHBHo HaIlpaBJIEHHOCTH; WCIIONBb30BAHUEM allllapaTa MaTeMaTH4YeCKOTO aHallu3a; MPUMEHSTh
JIeiCTBOBAThH B| - pa3pabarbiBaTh IUIaH pEUICHHs MPOOJIEMBbl C YYETOM | IPOM3BOJHYIO MPHU PEIICHUH 3ajjad Ha JBUYKEHUE; pellaTh MPaKTHKO-
Ype3BbIYAIHBIX CUTYAIUIX aHaJn3a UMEIOLINXCS MaTepuaibHbIX U | OPUEHTHPOBAHHbBIE 3a/1a4i HA HauOOJbIINE U HAUMEHBIINE 3HAUCHHUS,

HEMaTepUaIbHBIX PECYPCOB; .

- OCYLIECTBIATH LIEJICHANIPABICHHBIN IOUCK INEpPEHOCa
CPEICTB U CHOCOOOB JEHCTBUSA B MpPO(ECCHOHATBHYIO
cpeny;

- YMCTb INEPCHOCUTHL 3HAHHA B II03HABATCIBHYIO H
IMPAKTUYCCKYIO o0JacTu KHU3HEACATCIIbHOCTH,

- mpeparaTb HOBBIE IIPOEKTHI, OLEHUBATL HAEU C
MMO3UIIMKM HOBU3HBI, OPUTMHAJIBHOCTH, ITPAKTHUYCCKOU
3HAYUMOCTH;

- JaBaTb OLEHKY HOBBIM CHUTyalUsM, BHOCUThb
KOPPEKTHUBLI B ACATCIIBHOCTE, OUCHUBATH COOTBETCTBUEC
PE3YIbTATOB LIEISIM

Ha HaXxO0XJIeHUE MyTH, CKOPOCTH U YCKOPEHUS;

- yMETh OIIEpUPOBaTH IOHATHAMHU: JBIDKEHHE B TIPOCTPAHCTBE,
nojl00HBIe (UTYpbl B TIPOCTPAHCTBE; WCIIOJNB30BaTh OTHOLICHUE
IUI0INAeH MOBEPXHOCTENH U 00BEMOB NMOTOOHBIX (GUTYp MPH PELICHUN
3a1ad;

- yYMETh BBIYMCIATH TEOMETPHUUECKHE BEIUYMHBI (IJIMHA, YTOIL,
WI0Iaab, 00bEM, IUIOUIA]b MOBEPXHOCTH), HCHOJb3Ys H3yueHHBIE
(hOpMyIIBI U METOJIBI




2. CTpyKTypa H coaepxkaHue o0ueodpa3oBaTeIbHOM IUCIUILIMHBI

2.1. O0beM JUCHUIIMHBI K BBl Y4eOHOH padoThI

Bup yyeOHo# padoThI Oovem 6
yacax

O0bem 00pa3oBaTeIbHOM NPOrPaAaMMBbI AMCHHUILIMHBI 214
B T.4Y.
OcHoOBHOe coJiep:KaHue 196
BT. U..
TEOpETUUECKOe 00yUeHUe 102
MPAKTHUECKUE 3aHATUSA 68
IIpodeccuoHaANTBHO-OPUEHTHPOBAHHOE COJACPIKAHME

26
MPAKTUYECKUE 3aHATUS
NuauBuayaIbHbBI NPOEKT (da/Hem) Hert
CamocrosiTesibHasi padoTa 6
KoncyabTanun 6
IIpome:kyTouHasi aTTecTanus (3K3aMeH) 6




2.2. TeMaTH4YeCKHUil IVIAH U COJIEPKAHNE JUCHUILTHHBI

dopmupyem
HaumeHoBaHue Conep:kanue y4eOHOro Marepuajia (0CHOBHOe U mMpodeccHOHAIbHO-OPHMEHTHPOBaHHoe), | O0beM Lie
pa3iaesioB U TeM JlabopaTopHbIe U MPaKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4acoB
KOMIIETCHIIUH
1 2 3 4
OcHoBHOe coep:kaHue
Paznen 1.
IloBTOpEeHne  kypca
MATeMaTHKHU
OCHOBHOM IIKOJIBI
Tema 1.1 Coaep:xanue yueOHOro MaTepuaJia
Lens u 3ajaud | ba3oBble 3HAaHUS W YMEHHS II0 MaTeMaThKe B MPO(ECCHOHATLHOW MW B MOBCEIHEBHOMH
MaTEMaTHKU IIPH | 1eATEIbHOCTH.
OCBOEHUU 2
CHELMAIBHOCTH
Tema 1.2 Coaep:xaHue y4eOHOro MaTepuaJia
Uucna v BbluMciaeHus. | JledCTBUS HaA TMOJOXKHUTEIbHBIMU W OTPUIATENBHBIMH YHUCJIaMH, OOBIKHOBEHHBIMH H
Boipakenus U | TeCATHYHBIMU IPpOo0siMu.JIeHCTBHS CO cTENeHSIMHU, GOPMYIIBI COKPALICHHOTO YMHOXKCHHSI.
npeoOpa3oBaHus IIpakTHyeckoe 3aHATHE 2
Tema 1.3. TIpogecCHONATLHO-OPHEHTHPOBAHHOE COlePKanue (Coaep/KaHue MPHKIATHOTO MOLYJIs) OK-01, OK-
I'eomerpus Ha | Bugel mnockux ¢uryp um ux muomans. IIpakTHko-OpHeHTHpOBaHHBIE 3aJaud B Kypce 02, OK-03,
IJIOCKOCTH Tre€OMETPHUH Ha INIOCKOCTH OK-04, OK-
2 05, OK-06,
IIpakTHYecKoe 3aHATHE OK-07
Tema 1.4 Conep:xaHue y4eOHOro MaTepuaJia '
IIpouenTHBIE [IpocThie MPOLIEHTHL, pa3Hble cI0cOOb! MX BbluKciaeHHsl. ClI0KHbIE IPOLIEHTHI
BBIYHMCIICHHS IIpakTnyeckoe 3aHATHE 2
Tema 1.5 Coaep:xxanue y4eOHOro MaTepuaJia
YpaBHeHUs u | JIuneliHple, KBaJipaTHbIE, TPOOHO-TMHEHHbIE YPAaBHEHHS U HEPABEHCTBA
HEpaBEeHCTBA IIpakTHYeckoe 3aHATHE 2
Tema 1.6 Conep:kanue y4eOHOIr0o MaTepuaJia
Cucremsl ypaBHeHH U | CIOCOOBI  PELICHUST CUCTEM JIMHCWHBIX ypaBHeHuid. [loHatus: matpuna 2x2 u  3x3,
HEPABEHCTB onpeaenutenb Matpunbl. Meron I'aycca. Cucrtembl HeNMHEHHBIX YypaBHeHHI. CHCTEMBbI
HEPABEHCTB 2
Tema 1.7 Coaeprxanue y4eOHOro MaTepuaJa
BxonHoi1 KOHTPOJIB Brruucnenus u npeodpa3oBanusi. YpaBHEHUsI M HEPaBEHCTBA. [ 'eoMeTpHsl Ha MIIOCKOCTH




IIpakTHYecKoe 3aHATHE

Paznen 2 Ilpsimble u

IJIOCKOCTH B
MPOCTPAHCTBE

Tema 2.1. Coaeprxanue yueOHOro MaTepuaJa

OcnoBupie  monsaTus | [Ipeamer crepeomerpuu. OCHOBHBIE MOHATHUS (TOYKA, MpsSMasi, INIOCKOCTh, MPOCTPAHCTBO).
CTEPEOMETPUHU. OcHoBHBIE akcHOMBI cTepeomeTpu. llepecekaromuecs, napaelbHble U CKPEIIUBAIOLINECs
Pacnonoxenue npsiMble. [IpuzHak ¥ CBONCTBO CKpelMBarOIUXCs NpsAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE

IPSAAMBIX U IJIOCKOCTEMN

burypsi.

Tema 2.2. Conep:kanue y4eOHOT0 MaTepHuaJia
[TapannenbHOCTb [lapannensHpie mnpsmMas u  miockoct.  Ompenenenue. Ilpusznak. CpoiictBa  (c
OpsMBIX, NPAMOM M | nokas3arenbcTBoM). IlapamnensHble minockoctu. Ompenenenue. Ilpusnak. CpoiictBa (¢
IJIOCKOCTH, Joka3aTesnbeTBoM). Terpasap u ero anemeHtsl. [lapannenenunen u ero anemeHTsl. CBONCTBa
IJIOCKOCTEMN MIPOTUBOIOJIOKHBIX I'paHel U AuaroHanei napamienenunena. [loctpoenue ceuenuii. Pemenue
3aja4.
IlpakTH4YecKoe 3aHsATHE
Tema 2.3. | Conep:kanue y4eOHOr0 MaTepuajia
Ilepnenaukynsapuocts | [lepnenauxynsipasie npsimpie. [lapannenbHble OpsMble, MEPIEHIUKYISIPHBIE K IUIOCKOCTH.
OpsMBIX, HOpsAMOKM U | [Ipu3HAK NEPIEHIUKYJISIPHOCTH MPSMOM M TUIOCKOCTH. JlokaszarenscTBo. [lepneHmuKkymsap u
IJIOCKOCTH, HakJoHHadA. llepneHaukyisapHble IUIOCKOCTH. IIpH3HaK NEpNEHAMKYISIPHOCTH IUIOCKOCTEH.
IJTOCKOCTEM Joka3zarenbcTBO.PaccTossHUS B IPOCTPAHCTBE
Tema 2.4. Coaep:xanue yueOHOro MaTepuaJia
Teopema 0 Tpex >
MepICHIAKYIAPaX Teopema o Tpex nepneHauKymsapax. /okazarenbcTBo. Yrosl MexIy NpsSMOM M IJIOCKOCTBIO.
VYron Mexay mIoCKOCTIMHU
Tema 2.5. IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHMe (Colep:KaHNe MPHUKJIAHOT0 MOAYJIsH)
[TapatensHsle, Axcuomsl crepeoMeTpuu. [lepreHIuKyIspHOCT MPSMOM U TUNIOCKOCTH, MAapauIeIbHOCTh JABYX
MepIEeHIUKYIISIPHBIE, IPSIMBIX, IEPIEHAUKYIISIPHBIX IJIOCKOCTH, IEPIEHAUKYIISIPHOCTD IIJIOCKOCTEN
CKPEIMBAIOIINECS IIpakTnyeckoe 3ansTHE
PsIMbIE
Tema 2.6. Coaep:xaHue y4eOHOro MaTepuaJia
Pemenue 3ama4. | PacrionokeHnne mpsAMBIX M IUIOCKOCTEH B IpocTpaHcTBe. llepneHaukynspHocTs U

[IpssMble M TUIOCKOCTH
B IIPOCTPAHCTBE

MapaJUIETIbHOCTh NPSIMBIX U IUIOCKOCTEN. CKpeImBaromuecs mpsiMple

OK-01,
03,
OK-07

OK-
OK-04,




Paznen 3
Koopaunartsi ) |
BEKTOPBI

Tema 3.1

JlekapTOBBI
KOOPJIMHATHI B
MIPOCTPAHCTBE.
Paccrosnaue
TBYMSI
Koopaunatsi
CEpeJIMHbI OTPE3Ka

MEXTY
TOYKaAMH.

Conep:kaHue y4eOHOTr0 MaTepuaJia

JlexapToBBl KOOpAMHATHI B IpocTpaHcTBe. [IpocTenmme 3anaun B koopauHarax. PaccrosHue
MEXy IBYMs TOUKAMH, KOOPJUHATBI CEPEIUHBI OTPE3KA

Tema 3.2

Coaep:xanue yueOHOro MaTepuaJia

Bexkrops! B | BexTops! B npoctpaHcTBe. Cll0)KEHHE U BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YUCIIO.
IIPOCTPAHCTBE. Komnanapusie BekTopsl. CkallsipHOE POU3BEIeHHE BEKTOPOB. Pa3noxkeHne BeKTopa o TpeM
VYron MEXKy | HEKOMIUIAHAPHBIM BEKTOpaM. KoopAauHaThl BEKTOpA, CKAISIPHOE IMPOU3BEIICHUE BEKTOPOB B OK-02, OK-
BeKkTopamu. CKallIpHOE | KOOpAMHATAX, YrOJI MEXIy BEKTOPAMH, YrOJI MEXAy MPSIMON W IUIOCKOCTBIO, YTOJI MEXIy 03, OK-04,
IIPOU3BEJICHUE MIJIOCKOCTSIMU. Y paBHEHHUE TNIOCKOCTU. [ €OMETpUYECKUI CMBICH ONIpeAeIuTeNs 2X2 OK-07
BEKTOPOB
Tema 3.3 IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHue NPHUKJIATHOT0 MOAYJIsI)
[TpakTuko- KoopaunatHass 1uiockocTb. BpluncieHue paccTOSHMM M IUIOIIAJEH Ha  IJIOCKOCTH.
OpUEHTHUPOBAHHbBIE KosnuecTBeHHBIE pacueTsl
3afaqn Ha | [IpakTHYecKoe 3aHATHE
KOOpJIUHATHON
IIJIOCKOCTH
Tema 3.4 Coaepxanue y4eOHOIro MaTepuaJa
Pemenue 3a1a4. | /lekapToBbI KOOpAMHATHI B ITpocTpaHcTBe. BekTophl B mpocTpancTBe. Clo’KeHNE U BIYMTAHUE
Koopaunats! U | BEKTOPOB. YMHOXE€HHE BekTopa Ha u4ucino. KommuiaHapasle BekTopbl. CkanspHoe
BEKTOPBI MIPOM3BEICHNE BEKTOPOB. Pa3iokeHne BeKkTOpa MO TPEeM HEKOMIUIAHAPHBIM BEKTOpPaM.

IIpocreimue 3agaun B KoopAauHaTax. KoopauHATBI BEKTOpA, pPAacCTOSHHE MEXKIY TOUYKaMH,

KOOpJUHATBl CEPEeUHBbI OTPE3Ka, CKAISIPHOE MPOU3BEICHHE BEKTOPOB B KOOpAWHATAaX, yroil

MEXJ1y BEKTOPaMH, YIOJl MEKY NPSIMOM U MJIIOCKOCTBIO, YTOJI MEXY MIIOCKOCTIMU
Pazgen 4. OcHOBBI OK-01, OK-
TPUTOHOMETPHH. 02, OK-03,
Tpuronomerpnyeckn OK-04, OK-
e GpyHKIUN 05, OK-06,
Tema 4.1 Coaeprxanue yueOHOro MaTepuaJia OK-07




Tpuronomerpuueckue
byHKIIH

IIPOU3BOJIBHOIO  YIUIA,
gyucina. PaguanHas u
rpajaycHas Mepa yria

Pagunannas mepa yrna. IIoBopoT Touku BOKpYr Hauyana koopauHat. OpeneincHUe CUHYyca,
KOCHHYCa, TaHI€HCa M KOTaHIreHca. 3HAaKM CHHYyCa, KOCHHYCa, TaHI'€HCAa M KOTaHIeHca II0
4EeTBEPTAM. 3aBUCHMOCTbh MEKIY CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJHOI0 U
TOTO e yria

HpaKaneCKoe 3aHATHE

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXK/IECTBA.

dopMybl TPUBEICHUS

Conep:kaHue y4eOHOT0 MaTepuaJia

Tpuronomerpuyeckue toxaectBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YIJIOB O U - O.
®opMmyJibl IPUBEICHUS

Tema 4.3

Cunyc, KOCHHYC,
TaHI€HC CYMMbl H
Pa3HOCTH JIByX yTJIOB
CuHyC U KOCHHYC
JIBOMHOT'O yria.
DopMyisl

ITOJIOBHUHHOI'O yTIJId

Coaep:xaHue y4eOHOro MaTepuaJia

CymMma u pa3HOoCTh cuHycoB. CyMMa M pa3sHOCTb KOCHUHYCOB. CMHYC M KOCHMHYC IBOHHOTO
yria. @opmyIisl MOJIOBUHHOTO yrita. [IpeoOpa3oBaHusi CyMMbI TPUTOHOMETPUIECCKUX (DYHKIIHI
B NPOMU3BEJCHHE U MPOU3BEACHUA B CyMMYy. BbIpakeHHe TPUTOHOMETPHUECKUX (DYyHKUIUN
Yyepe3 TaHTeHC MOJOBUHHOTO apryMenTa. [IpeoOpa3oBanus mpoCTEUIIUX TPUTOHOMETPUUECKHIX
BBIPAYKCHU I

Tema 4.4

DyHKIUY, ux
CBOIiCTBa. CrrocoObl
3ajaHus QyHKIMN

Coaep:xaHue y4eOHOro MaTepuaJia

OO6nacTh ompefeNneHuss U MHOXKECTBO 3HaueHUW (QyHkuuid. YETHOCTh, HEUYETHOCTH,
nepuoandHOCTh GyHKIMA. CriocoOb! 3a1anusi GyHKIUN

Tema 4.5
Tpuronomerpuueckue
(GbyHKIMHU, UX CBOMCTBa
u rpaduKu

Coaep:xxanue y4eOHOro MaTepuaJia

OO6nacTh omnpeneneHus 1 MHOKECTBO 3HAUEHUH TpUTrOHOMeTpuueckux ¢GyHkuuil. YETHOCTS,
HEYETHOCTh, NEPUOANYHOCTb TPUTOHOMETpUYecKUX QpyHKIuI. CBoiicTBa U rpaduku QyHKIHHA

Tema 4.6 Coaep:xxanue yueOHOro MaTepuaJia

[TpeobpazoBanue Cxarue u pacTsbkeHue rpadukoB TpuroHomerpuyeckux ¢yukauii. [IpeodbpazoBanue
rpauKoB rpadMKOB TPUTOHOMETPHUYECKUX (YHKIMH

TPUTOHOMETpHYECKHUX | [IpakTHYecKoe 3aHsATHE

byHKIMI

Tema 4.7 ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE CoJlepKkaHue (CoAep:KaHue NPUKJIATHOTO MOIYJIs)
Onucanue Vcnonp30BaHue CBOMCTB TPUTOHOMETPHUYECKUX (DYHKIMH B MpoecCHOHANBHBIX 33a4ax
MIPOU3BOJICTBEHHBIX IIpakTHYeckoe 3aHATHE

IPOLECCOB C MTIOMOLIBIO
rpadukoB GyHKUIUN

Tema 4.8

Coaep:xanue yueOHOro MaTepuaJia

[K-2.1,
2.4

IIK




OO6parHble OO6parHble TpuroHoMmerpuyeckue GyHkuu. X cBoicTBa U TpaduKku
TPUTOHOMETPUYECKHE
byHKIIUN
Tema 4.9 | Conep:xanue yueOHOIro MmaTepuaja
Tpuronomerpuyeckue | YpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemecnue
YPaBHEHHUS U | TPUTOHOMETPUYECKUX YPABHEHHM OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUYECKUE
HEpaBEHCTBA YpaBHEHHUs, CBOJALIMECS K KBaJpaTHBbIM, pEIIAEMbIE pa3jI0KEHUEM Ha MHOXKUTEIH,
OJITHOPOJIHBIE.
[Ipocreiine TPUroHOMETPUYECKHUE HEPABEHCTBA
Tema 4.10 Coaepxanue yueOHOro MaTepuaJia
Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN
TPUTOHOMETPUYCCKUX | [IpakTH4YecKoe 3aHsATHE
ypaBHEHUN
Tema 4.11 Coaep:xxanue yueOHOro MaTepuaJia
Pemenne 3aj1a4. | [I[peoOpazoBaHre TPUTOHOMETPHUECKUX BBIpAXCHUH. PemeHne TpPUTOHOMETPHYECKHX
OCHOBBI YpaBHEHM U HEPABEHCTB B TOM YHCJIE C UCIOJIb30BAHUEM CBOMCTB (DYHKIIMH.
TPUTOHOMETPHH.
Tpuronomerpuueckue
GyHKIHIH
Paspeua S. OK-01, OK-02,
KommiekcHbIe Yynciia OK-03, OK-04,
Tema 5.1 Copep:xanue yueOHOro MaTepuaa OK-05, OK-06,
KomrmiekcHeie uncna [Tonsite komiuiekcHoro yucna. ConpsKeHHbIE KOMIUIEKCHBIE UYMCIA, MOJYJIb U apryMEHT OK-07
KOMIUIEKCHOro  yucina. Popma  3amucu  KOMIUIEKCHOTO — 4ucia  (reoMeTpudeckas,
TPUTOHOMETpHUECKasl, anredpanyeckas). Apumernueckue JEHCTBUS C KOMIUIEKCHBIMU
4JHCIaMU
Tema 5.2 Coaepxanue y4eOHOIro MaTepuaJa
[IpumeHenne BrimonHenne pacdyeToB € IMOMONIBIO KOMIUIEKCHBIX 4YHcen. lIpumepsl Hcnonap30BaHUsS
KOMIUIEKCHBIX YHCEIN KOMIUIEKCHBIX YHCEIN
IIpakTHYecKoe 3aHATHE
Paznen 6. OK-01, OK-
IIpousBoanasn 02, OK-03,
¢pyHkumn, ee OK-04, OK-
NpUMeHeHHue 05, OK-06,
Tema 6.1 Coaep:xaHue y4eOHOro MaTepuaJia OK-07
IlonsiTue OmnpeneneHyue YUCIOBON MOCIEIOBATENILHOCTH U CcrOcO0bl ee 3aaaHusi. CBOHCTBA YHMCIIOBBIX




IIPOU3BOIHOM. nocienoBarenbHocTel. OnpeaeneHue npejesa Mnocie10BaTeIbHOCTH. Boluncienre npenenon

dopMynsl U TmpaBwia | mocaeaoBarenbHocTed. [lpenen ¢ynkmum Ha Oeckoneunoctu. I[lpexgen ¢yHKIEM B TOYKe.

muddepennmpoBanus | [Ipupamenue aprymenta. [lpupamenwe ¢yHkuuu. 3agadd, TOPUBOASINAE K TOHSTHIO
Npou3BoAHON. OnpeaeneHne Npou3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOAHOM

Tema 6.2 Conep:kanue y4e0HOTr0 MaTepuaJia

[Ipou3BogHBIE CyMMBI,
pasHOCTH

@opmyusel guddepenmmposanus. [Ipasuna nuddepeHupoBaHus

IIPOU3BEACHNUS,
4aCTHOTO

Tema 6.3 Coaeprxanue yueOHOro MaTepuaJia

IIpousBonHbIe Onpenenenue  cnoxHol  gynkuuu. IlpousBoaHas  TPUTOHOMETPUYECKHX  (DYHKIMH.
Tpuronomerpuyeckux | [IpousBogHas CioxHOW HYHKIMH

byHKIUi. IIpakTH4yeckoe 3aHsATHE

IIpousBoaHas

CJIOKHOHM (YHKIIMH

Tema 6.4

Conep:xanue yueOHOro MaTepuaJia

llonaTHe © | Monsitie HenpepbBHOK  (yHKImu. CBoiicTBa HempepblBHOW (QyHKIMH. CBs3b MEXIY
HCMPCPHIBHOCTH HENpPepbIBHOCTEI0 M JU(P(EepeHIUPYEMOCTbIO (YHKIMU B TOYKE. AJITOPUTM pPELICHUS
ymimH. Meron HEPAaBEHCTB METO/I0M UHTEPBAJIOB

MHTEPBAJIOB

Tema 6.5 Coaepxanue y4eOHOIro MaTepuaJa

I'eomerpruecknii u | ['eomeTpruueckuil cMbICI TPOU3BOAHONM (YHKIMH — YIIOBOM KO3()(PUIMEHT KacaTeabHOM K
¢usndeckuii  cMmbIch | rpaduKy (GYHKIMH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky (QYHKIHH. AJTOPHTM
IIPOU3BOTHOM COCTaBJICHHs YpaBHEHHUsI KacaTeJbHOM K rpaduky @yHkumnu y=f(x)

Tema 6.6 Conep:xaHue yueOHOro MaTepuaJia

Qusnueckuii  cMbICH | DU3MUEeCKUN (MEXaHMYECKHI) CMBICT MPOM3BOJHOW — MIHOBEHHas CKOPOCTb B MOMEHT
MIPOU3BO/THOM B | BpemeHH t: v = S’ (t)

npo¢eCcCHOHATBHBIX IIpakTnyeckoe 3ansTHE

3ajavax

Tema 6.7 Coaepxanue y4eOHOro MaTepuaJa

MOHOTOHHOCTB BospacTtanue u yobiBanue (yHKLIHH, COOTBETCTBUE BO3pACTaHMs U yObIBaHUS (YHKIIMH 3HAKY
GbyHKIMH. Touku | nmpousBogHoil. [loHsATHE NPOM3BOIHONW BBICIIETO MOPSJIKA, COOTBETCTBHE 3HAKa BTOPOH
JKCTpEMyMa MIPOM3BOJIHOM BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3aJayd Ha MaKCUMyM U

MUHUMYM. [loHSATHE acHUMNTOTHI, CIOCOOBI MX OIpeleNeHus. ANTOpPUTM HCCIeIOBaHUS
(YHKIMH U IOCTpOEHHMs ee rpadrKa ¢ TOMOIIbIO TPOU3BOJHON. JIpoOHO-TMHEeHAasT PYHKITHS




Tema 6.8
Uccnenosanue
byHKIMHA u
MOCTPOCHHE TpaUKOB

Conep:kanue y4eOHOIro MaTepuaJia

HccnenoBanue pyHKIMM HA MOHOTOHHOCTH U ITOCTPOCHHE I'PaUKOB.

Tema 6.9 HaubGonbiiee
u HavMEHbIIIee
3Ha4YeHUs1 QYHKIUU

Coaep:xanue yueOHOro MaTepuaJia

Haxoxxnenne HauOOJNbIIEro M HAMMEHBIIETO 3HA4YeHUM (QyHKIMH, mocTpoeHue rpaduxos
MHOTOWICHOB C HCIOJIb30BaHHUEM allapara MaTeMaTHYECKOTO aHAIN3a

HpaKaneCKoe 3aHATHE

Tema 6.10
Haxoxnenne
OIITHMAaJIBLHOI'O
pe3yJibTaTta c
ITOMOIIBIO
MIPOU3BOAHOMN B
MPAKTUYECKUX 3a]a4ax

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/lepKaHue (CoAep:KaHue PUKJIATHOTO MOYJIs)

Haumensbiiee u Hanbosbiee 3Ha4eHne QyHKIUU

IIpakTH4yeckoe 3aHsATHE

Tema 6.11

Coaep:xaHue y4eOHOro MaTepHaJia

Perienue 3agad. | opmynel u mpaBwia guddepeHiupoBanus. MccinenoBanue (QyHKIUE ¢ TOMOIIBIO
[IpousBoaHas npon3BoiHOM. Hanbosbiiee n HanMeHbIee 3HaYeHUsT (QYHKITUU

byHKIIUY, ee

MIPUMCHCHUE

Paznean 7.

Mﬂororpa}mmm n
TEJIa BpallCcHUus

Tema 7.1
Bepuunsl, pebpa,
IpaHy MHOTOTPaHHHUKA

ConepxaHue y4eGHOro MaTepuajia

ITonatue MHororpaHHuka. Ero siaeMeHTh: BepIIMHBI, pedpa, rpaHu. uaronans. CeueHue.
BpInyKJIbie ¥ HEBBIITYKJIbIE MHOTOTPaHHUKH

Tema 7.2

[Ipusma, ee
COCTAaBJISIOLINE,
ceuenue. llpsamas wu
[IpaBUJIbHAS IPU3MBI

Coaep:xanue yueOHOro MaTepuaJia

[Tonsitue npusmel. Ee ocHoBaHus u OokoBble rpaHu. Beicota mpusmsl. [Ipsimas u HakioHHas
npusma. [IpasuibHas npusma. Ee ceuenue

Tema 7.3
[Tapannenenunen, kyo6.

ConepxaHue y4eGHOro MaTepuaJjia

Hapaﬂﬂenennnezl, CBOMCTBaA IpsAMOYT'OJIbHOTO IapaJuICIICIIUIIC/A, Ky'6 CeucHue I(Y6a,

Ceuenue KyOa, | mapaienenumneaa
napajuieNienunena IIpakTHyeckoe 3aHsITHE
Tema 7.4 Coaep:xaHue y4eOHOro MaTepuaJia

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07




IIupamuna, ee | [lupamuna u ee onementsl. Ceuenue nupamunbl. llpaBunpHas nupamuzaa. YcedeHHas
COCTaBJIAIOIINE, nupamMuaa

ceyenue. lIpaBunbHas

nupaMuza. Y cedeHHas

nupamuaa

Tema 7.5 Conep:kanue y4eOHOT0 MaTepHuaJia

bokoBags wu monHas
MOBEPXHOCTh TIPU3MBI,

[Inouranb 6OKOBOM M MOJHON NOBEPXHOCTHU IPU3MBI, TUPAMUIbI

IIpakTHyeckoe 3aHsATHE

MUPaAMU/IBI
Tema 7.6 Conep:kaHue y4eOHOTr0 MaTepuaJia

Cummerpuss B KyOe, | CHMMETpUST ~ OTHOCHUTEIBHO  TOYKHM, MpsIMOM, IuIockoctd. Cummerpusi B KyOe,
napasuiesienumnese, napajuiesienunesie, npusMe, mupamuie

IIpU3Me, IIpaMue

Tema 7.7
[Tpumepsl cummeTpHit
B Ipodeccuu

HpO(l)eCCI/IOHaJ'[bHO-OpI/IeHTI/IPOBaHHOC COICPKaAHUEC (couepmalme MPURJIAAHOTO MOI[y.]'IH)

CumMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

HpaKTI/I‘{eCKOC 3aHATHE

Tema 7.8 Coaep:xaHue y4eOHOro MaTepuaJia

[IpaBuiibHbBIE [TonsiTre npaBuIbHOTO MHOTOrpaHHuKa. CBOMCTBA MPABHJIBHBIX MHOTOTPAaHHUKOB
MHOTOTpaHHUKH,  UX | [IpakTH4YecKoe 3aHATHE

CBOMCTBa

Tema 7.9 Conep:xaHue y4eOHOro MaTepuaJia

Hunuamp, ero | llunmunap u ero snementsl. CedueHne nuauHApa (apaiienbHoe OCHOBaHUIO U ocH). Pa3BepTka
COCTaBJISIOLIHE. HUAJTUHIPA

CeueHune uuIuHIpPA

Tema 7.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CoJlepkaHue (CoAep:KaHue NPUKJIATHOIO MOAYJIs)
Konyc, ero | Konyc u ero anementsl. CeueHrne KOHyca (MapayjieIbHOE OCHOBAHHMIO U MPOXOJsIee uepes
COCTaBJISIOLIHE. BEpIINHY), KOHMUECKHE ceueHus. PazBepTka koHyca

Ceuenue kKoHyca IIpakTHYeckoe 3aHATHE

Tema 7.11 Coaep:xxanue yueOHOro MaTepuaJia

VY ceueHHbIi KoHyC. | YceueHHbll KoHYC. Ero o6pasyromas u BeicoTa. CeueHne yceueHHOTo KOHyca

CeueHne yCe4eHHOIO

KOHYca

Tema 7.12 Coaep:xanue yueOHOro MaTepuaJia

Map wu cdepa, wux | lllap u chepa. Bzaumuoe pacrnonoxenue chepsl u mwiockoctu. CeueHne mapa, chepsl

CEUYCHUS

Tema 7.13 Coaep:xaHue y4eOHOro MaTepuaJia

I[Tosatue 00 oOBEME

[Tonsatue 06 o6beme Tena. O6beM Kyba U IpsIMOYToJIbHOT0 napayienenuneaa. OobemM npu3mMsl




Tena. OtHomenue | ¥ nuiMHApa. OTHOIIEHHE 00bEMOB OJOOHBIX TeJ. [ 'eoMeTpudeckuii CMBICI ONpeaeIuTeNs 3-
00BEMOB MOAOOHBIX | TO TIOPSIKA

Tel

Tema 7.14 Conep:kanue y4eOHOTro MaTepuasa

O0beMBl M IUIOLIAIHA
MOBEPXHOCTEH Tell

O06bembl upaMu bl 1 KOHyca. O0bem mrapa. [Tnomaau noBepXHOCTEH T

IIpakTHyeckoe 3aHsATHE

Tema 7.15 Coaeprxanue yueOHOro MaTepuaJia
KomOunanuu KoM0OuHamu reoMeTpruuecKux Tes
MHOT'OIPaHHHUKOB M T€ | [IpakTHYecKoe 3aHsATHE
BpaLLCHUS
Tema 7.16 Coaepxanue yueOHOro MaTepuaJia
I'eomerpuueckue Hcnonp3oBaHne KOMOMHALMKA  MHOTOTPAHHHKOB M Tel  BpallleHUS B  MPAKTHUKO-
KOMOWHAIMH Ha | OpUEHTUPOBAHHBIX 3a7auax
IIPAKTUKE IIpakTHyeckoe 3aHATHE
Tema 7.17 Coaep:xaHue y4eOHOro MaTepHaJia
Pemenue 3a1a4. | O0bEeMbI U IJIOIIAIU TOBEPXHOCTH MHOTOIPAHHUKOB M TEJI BPALLICHUS
MHororpanHuku u
TeJa BpalleHus
Pazpgea 8.
IlepBooGpa3nasn
pyHkuum, ee
NpUMEHEeHue OK-01, OK-
02 OK-03,

Tema 8.1 Coaep:xanue yueOHOro MaTepuaJia OIZ- 04.  OK-
[TepBooOpaznas 3aaua O BOCCTAaHOBJICHMM 3aKOHA JIBIDKCHHMsI TI0 W3BECTHOM ckopocTu. I[loHsiThe 05 ’ OK-06
GbyHKIUH. ITpaBuna | uaTerpupoBanusi. O3HaKOMJIEHHE C TOHATHEM MHTErpaja U MepBOOOpazHOW A (PyHKIUM 012_07 ’
HaxO0KJCHUs y=f(x). Pemenue 3amau Ha cCBS3p NEepBOOOpa3HOM U €€ MPOU3BOJHON, BBIYUCIECHUE
NepBOOOPA3HBIX nepBooOpazHoil ans gaHHOM QyHkuuu. Tabnuna dopMysa AMsS HAXOXKICHUS MEPBOOOpa3HBIX.

W3yyeHue npaBuiia BEIUKCICHUSI IEPBOOOPA3HON

IIpakTHYecKoe 3aHATHE
Tema 8.2 Conep:kaHue y4eOHOIro MaTepuaJa
[Tnomane 3azauy, NPUBOASAIIME K IOHATHUIO OIPEAEIECHHOIO MHTErpajga — O BBIYMCIEHUM IUIOLIAIN
KPUBOJIMHENHOM KPUBOJIMHEWHOM Tpamnenuu, O NepeMelleHnn Touku. lloHATne ompenenéHHOro MHTErpasa.
tpanenun.  Dopmyna | ['eomerpuueckuil 1 Qu3MUecKuil cMbICH ompezaeneHHoro uHterpaiga. @opmyna HeroToHa—

Herorona — JleitOauna

JletiOuua

IIpakTHYeckoe 3aHATHE

Tema 8.3

Conep:xanue yueOHOro MaTepuaJia




Heonpenenennslii  u
ONPEACIICHHBIN
HHTETPabl

IIoHsiTHE HEONIPENEIEHHOTO UHTErpajla

Tema 8.4

Ilonsarue 00
onpeIeICHHOM
HWHTEeTrpaje KakK
IUIOILA TN
KPHUBOJIMHEHHON
Tpanenuu

Conep:kanue y4eOHOTro MaTepuaJa

FGOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O HHTETpajia

Tema 8.5
OnpeneneHHblIi
HWHTETpaJl B )KU3HH

IpodeccuoHaTbHO-OPHEHTHPOBAHHOE ColepKaHue (Colep:KaHHe MPUKJIATHOTO MOTYJIs)

I'eomeTpuueckuii cmbica onpeneneHnoro uaterpana. ®opmyna Hetotona - Jleitbnuna.
Pemenne 3amady Ha TOpUMEHEHUWE HHTErpaja Jjs BBIYUCIEHUS (GU3MYECKUX BEIUYMH U
JIomaaei

HpaKTI/I‘{eCKOC 3aHATHE

Tema 8.6
Pemenue 3a1a4.
ITepBooOpaznas

byHKIUY, ee

IMPUMCHCHUC

Coaep:xanue yueOHOro MaTepuaJia

[TepBoobOpasnas pynkuuu. [IpaBuna nHaxoxxaeHus nepsooopasubix. Ee npuMenenue

Pazgen 9.
CrenmeHH W KOpPHH.
Crenennasi pyHKUIMA

Tema 9.1
CrenenHass  QyHKIus,
ee CBOMCTBA

Conep:xanue yueOHOro MaTepuaJia

T[ToHATHE KOPHS N-0if CTENeHN n3 JeiicTBuTeNbHOro uncaa. dynknun y = VX ux cpoiicTBa u
rpaduxu. CBOICTBa KOPHS N-0i CTENIEHU

Tema 9.2
[Ipeobpa3zoBanue
BBIPAKEHHI C KOPHSAMHU
N-0#1 CTETIICHU

Conep:kaHue y4eOHOIro MaTepuaJa

[IpeobOpazoBanme upparmoOHATHHBIX BIPAKEHUN

IIpakTHYeckoe 3aHATHE

Tema 9.3
CBOWCTBa CTEIEHH C

Conep:xanue yueOHOro MaTepuaJia

[ToHsiTHE CTENEHU C JIFOOBIM pallMOHAJIbHBIM ITOKAa3aTCIICM. CrencHHbBIC (I)YHKI_II/II/I, HX CBOICTBa

OK-01,

OK-

02, OK-03,

OK-04,
05, OK-07

OK-




panroHaIbHBIM U | U rpaduKu

JeWCTBUTENEHBIM IIpakTHyeckoe 3aHsATHE

MOKa3aTesIMH

Tema 9.4 Conep:kanue y4eOHOTro MaTepuaJa

Pemenue PaBHOCUIIBHOCTH UppallMOHANBHBIX YPaBHEHHUM U HepaBeHCTB. MeToibl X peuieHus. Pemienue
UppalMOHATEHBIX UPpalMOHATILHBIX YPAaBHEHUI U HEPABEHCTB

YpaBHEHUI u

HEPaBEHCTB

Tema 9.5 Coaeprxanue yueOHOro MaTepuasa

CreneHu U KOpHH.
CrenenHas pyHKUIUSA

Omnpenenenue creneHHON ¢GyHKuuU. Vcronp30BaHue €€ CBOMCTB MPU PELICHUH YPAaBHEHUH U
HEPABEHCTB

HpaKTI/I‘{eCKOC 3aHATHE

Paznen 10.

IHoka3areabHast

pyHKIun

Tema 10.1 Conep:xxanue yueOHOro MaTepuaJia

[TokazarenpHas Crenenb C MPOU3BOJIBHBIM JEHCTBUTEIBHBIM TOKa3zaTeseM. OrmpeseseHue MoKa3aTeabHON

¢byHKIHsA, ee CBOWCTBA

¢byHKIMH, ee cBoiicTBa W rpaduk. 3HAKOMCTBO C MPUMEHEHHEM MOKa3aTelIbHON (yHKIIHU.
Pemenue nokasarenbHbIX YypaBHEHUH (PYHKIIMOHAIBHO-TpAhUIECKUM METOI0M

IIpakTHYeckoe 3aHATHE

Tema 10.2 Conep:xanue yueOHOro MaTepuaJia

Pemenue Pemenne mnoka3aTeNbHBIX YPAaBHEHMM METOAOM YpPAaBHMBAHMS IOKa3aTeleld, METOI0M
[I0Ka3aTeJIbHBIX BBEJICHUS HOBOW NEPEMEHHOH, (QYHKIMOHAJIbHO-TpaQUUYECKUM METOAOM. PermieHue
ypaBHEHM U | IOKa3aTeNbHbIX HEPABEHCTB

HEPABEHCTB IIpakTnyeckoe 3ansTHE

Tema 10.3 Coaeprxanue yueOHOro MaTepuasa

Cucremsl Pemenue cucrem nokasaTelbHbIX YpaBHEHUN

II0KAa3aTeIbHBIX

ypaBHEHUH

Tema 10.4 Coaep:xaHue yueOHOro MaTepuaJia

Pemenne 3a1a4. | PemeHne mNoOKa3aTeNbHBIX ypAaBHEHUM METOJOM YPAaBHUBAHMS II0KA3aTENE W  METOJIOM
[TokazarenbHas BBE/ICHUS HOBOW IIEPEMEHHOM. Pelienne nokasareibHbIX HEPaBEHCTB

byHKIUSA

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-07




Paznen 11.
Jlorapugmel.
Jlorapudgmunueckas
GyHkIun

Tema 11.1

Jlorapudpm qucoa.
JecsaTranbiit u
HaTypaJIbHbIN
JorapumMbl, YUCIIO €

Conep:kanue y4eOHOIro MaTepuaJia

Jlorapudm yucna. JlecATUYHBIN 1 HATYpAIbHBIN JOrapu(PMBbI, YUCIIO €

Tema 11.2

Conep:xanue yueOHOro MaTepuaJia

CoiicTBa CgoiicTBa sorapudmos. Oneparius 1orapupMupoBaHusl.
norapu@moB. IIpakTHyeckoe 3aHsTHE

Oneparus

norapuMUpPOBaHUS

Tema 11.3 Coaep:xanue yueOHOro MaTepuaJia
Jlorapudmmueckas Jlorapudmuueckast pyHKIUS 1 €€ CBOMCTBA

¢byHKIHsA, ee CBOWCTBA

Tema 114

Coaep:xxanue yueOHOro MaTepuaJia

Pemenue [TonsaTue morapupmudeckoro ypaBHeHus. Onepaius moTeHIMpoBaHus. Tpyu OCHOBHBIX METO/A
norapupMHICCKHIX pemieHust  JorapuMHUUECKUX  ypaBHEHMH:  (YHKIMOHAJIbHO-TpapUUecKud,  METO[
YpaBHEHHUH 1 | moTeHIMpoBaHUs, METO BBEJICHHSI HOBOM TiepeMeHHOM. JlorapudmMuyeckre HepaBeHCTBA
HEPaBEHCTB

Tema 11.5 Coaep:xanue yueOHOro MaTepuaJia

Cucremsr ANTOpUTM pelIeHHs] CUCTEMbI yYpaBHEeHUI. PaBHOCUIBHOCTD Jorapu(MUUECKUX ypaBHEHHH U
JorapupMUUECKUX HEpPaBEHCTB

ypaBHEHUIA IMpakTHyeckoe 3aHsITHE

Tema 11.6 IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/lepkaHue (CoAepKaHue NMPUKJIATHOTO MOIYJIs)
Jlorapudmsl B | [I[pumenenne norapudma. Jlorapupmuyeckas cnupanb B mnpupone. Ee maremaruueckue

MIPUPOJIE U TEXHUKE

CBOWCTBA

IIpakTHYeckoe 3aHATHE

Tema 11.7
Pemenue 3a7ad4.
Jlorapu@msi.

Conep:xanue yueOHOro MaTepuaJia

Jlorapudmuueckas GpyHkius. Pemenne npocteiimmx gorapupMUIecKiux ypaBHEHUH

OK-01, OK-
02,
OK-03, OK-
04,
OK-05, OK-07




Jlorapugmuueckas

byHKIUSA
Paznen 12. OK-01, OK-
MHoskecTBAa. 02,
JJleMeHTBI  TeOpUuM OK-03, OK-
rpacdos 04,
Tema 12.1 Coaeprxanue yueOHOro MaTepuasa OK-05, OK-07
MHoxecTBa [Tonstue MuoxectBa. IlonMHOkecTBO. Oniepaiii ¢ MHOKECTBaMU
Tema 12.2 IIpodeccnonabHO-OPUEHTHPOBAHHOE Co/lepKaHue (CoAepKaHue NPUKJIATHOTO MOIYJIs)
Onepanuu ¢ | Onepanuu ¢ MHOXecTBaMH. PelieHre npukiiaaHbIX 3a1a4
MHO>KECTBaMHU IIpakTHyeckoe 3aHATHE
Tema 12.3 Coaep:xanue yueOHOro MaTepuaJia
I'padms [Tonsatue rpada. Cs3HbIA rpad, qepeBo, HUKI rpad HA IUIOCKOCTH
IIpakTHyeckas padora
Tema 12.4 Coaep:xxanue yueOHOro MaTepuaJia
Pemenue 3amad. | Onepauuu ¢ MHokecTBaMu. OmNMCaHHE pPEATbHBIX CHUTyallud C IIOMOIIBIO MHOXECTB.
MmuoxectBa, I'padsl u | [Ipumenenune rpad)oB K pEHICHUIO 33139
UX IPUMEHEHHE IIpakTnyeckoe 3ansTHE
Pasnea 13. DuiemeHTBI
KOMOHWHATOPHKH,
CTATHCTHKHU M TEOPHH
BEpPOsATHOCTEM
Tema 13.1 Coaep:xaHue yueOHOro MaTepuaJia OK-01, OK-
OcHoBHble  nOHATHSA | [IepecTaHOBKH, pa3MEIIEHHUs, COUCTAHHUS. 02,
KOMOHHATOPHKH IpakTHYecKkoe 3aHATHE OK-03,  OK-
Tema 13.2 Conep:kaHue y4eOHOIro MaTepuaJa 04,
OK-05, OK-07

CoObbITHE, BEPOSTHOCTD
coObiTus. CroxxeHue u

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH CYMMBI COOBITHH. Y ClIOBHAs
BEPOATHOCTh. 3aBUCUMBIE U HE3aBHCHUMBbIE COOBITUSA. TeopemMbl 0 BEpOSITHOCTH IPOU3BEICHUS

YMHOKEHHUE COOBITHH.
BEPOATHOCTEMN
Tema 13.3 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (Coiep:KaHNe MPUKJIAHOTO MOAYJIsT)




BepositHocTh B | OTHOCHTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUMBOCTH. CTaTUCTUYECKOE ONPE/IEIICHNE
npodeccCHoHATBEHBIX BepoATHOCTH. OlleHKa BEPOSITHOCTH COOBITHUS

3aja4ax IIpakTHYeckoe 3aHATHE

Tema 13.4 Conep:kaHue y4eOHOIro MaTepuaJa

JuckpeTHas Bunel cnyyaiineix BenuuuH. OrnpeneneHre AUCKPETHOW CiydyalHOM BEJIWYUHBI. 3aKOH

cnyqaﬁHaﬂ BCJIMYHMHA,

pacrpeiesieHns: AUCKPETHOM CIIy4yallHOW BENMYHMHBL. E€ ynciioBble XapaKTEepUCTUKHU

3aKOH ee

pacnpeneneHus

Tema 13.5 Coaeprxanue yueOHOro MaTepuasa

3agaun Bapuanmonnsrii psza. [lonmuron gactor u ructorpamma. CTaTUCTHYECKHE XapaKTEPUCTUKH psijia
MaTeMaTu4ecKou HaOJII0JTaeMBIX JTAHHBIX

CTaTHCTHKH IIpakTHyeckoe 3aHsITHE

Tema 13.6 IIpodeccoHaILHO-OPHEHTHPOBAHHOE CO/lepaKaHue (Codep:KaHue MPUKJIATHOTO MOY.JI51)

Cocrasienue TadIuIl 1
;[HarpaMM Ha HpaKTI/IKC

[lepBuunas o00pabOTKa CTATUCTHYECKHX JaHHBIX. [paduueckoe WX TPEICTaBICHHC.
HaxoxieHne cpeqHuX XapaKTepUCTHK, HAOTIOAaeMbIX JTaHHBIX

IIpakTH4Yeckoe 3aHsATHE

Tema 13.7

Pemenue 3aj7ad4.
DJIEeMEHTBI
KOMOUHATOPUKH,
CTaTUCTUKH WU TEOpUU

Coaep:xanue yueOHOro MaTepuaJia

OnemeHThl KOoMOMHATOpUKH. COOBITHE, BEPOATHOCTH COOBITHS. COXEHHE U YMHOXKEHHUE
BEPOSATHOCTEMN

BEPOATHOCTEMN

Paznen 14. OK-01, OK-
YpaBHeHust " 02, OK-03,
HEpPaBeHCTBA OK-04, OK-
Tema 14.1 Coaep:xanue yueOHOro MaTepuasa 05, OK-06,
PaBHOCHIIBHOCTD PaBHOCHIBHOCTh  ypaBHeHMH W  HepaBeHCTB. Ompenenenus. OCHOBHBIE — TEOpPEMbI OK-07
ypaBHEHUH U | paBHOCWJIBHBIX TI€peXoJaXx B YpaBHEHUSAX M HepaBeHcTBax. OOmMe MeToJbl pelieHus

HepaBeHCTB.  OOmiue
MCTOJBI pCHICHUSA

YpaBHEHMI: IEpexoj] OT paBEHCTBAa (YHKIMI K paBEHCTBY apryMEHTOB [ MOHOTOHHBIX
GyHKIUH, METOA pasjoXKeHUs Ha MHOXHUTEIH, METOJ BBEIEHHS HOBOW IEpPEeMEHHOM,
(GyHKIIMOHATBHO-TpadUUeCKuil METO

Tema 14.2

Conep:xanue yueOHOro MaTepuaJia




I'padpuueckuii  merox

peluieHusl  ypaBHEHUH,

OOme MeToAbl pEIICHHsT HEepaBEHCTB: IEPEeX0J]] OT CpaBHEHMS 3HAUYEHUH (QYHKUUH K

CpPAaBHCHHMIO 3HAUEHWH apryMeHTOB [UIi MOHOTOHHBIX (YHKUHMIH, METOJ] HHTEPBAJIOB,

HEPABEHCTB ¢byHKUIMOHATBHO-Tpaguueckuii meron. I'paduueckuwii MeTon pelIeHHs ypaBHEHMHA U
HEPaBCHCTB 2
IIpakTHyeckoe 3aHsATHE
Tema 14.3 VYpaBuenus | Conep:kaHue y4eOHOT0 MaTepuaJa
u  HepaBeHcTBAa ¢ | Onpenenenue monyisa. Packpeitue monyns mo omnpeaeneHuto. Ilpocreiliine ypaBHeHHsS U
MOJlyJIEM HEpaBeHCTBAa C MojayJsieM. [IpuMeHeHHe PaBHOCWIIBHBIX IEPEXOJ0B B OIPENEICHHBIX THIAX
YpaBHEHUI U HEPABEHCTB C MOJYJIEM
2
Tema 14.4 Coaep:xxanue yueOHOro MaTepuaJia
VYpaBHeHus 1 | 3HaKoMCTBO ¢ napametrpom. [Ipocreiine ypaBHeHHs U HEPABEHCTBA C TAPAMETPOM
HEpaBEHCTBA ¢ | [IpakTHYeckoe 3aHATHE 2
napaMerpamu
Tema 14.5 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJlepKaHue (CoAepKaHUe MPUKJIATHOTO MOIYJIs)
CocraBiieHnue u | Perenne TeKCTOBBIX 3a7a4 MPOo(GeCCHOHATBLHOTO COIEPIKAHUS
peuieHue IIpakTnyeckue 3aHATHSA 2
npodeccuoHambHBIX
3aJa4  C  IIOMOIIBIO
ypaBHEHUN
Tema 14.6 Coaep:xanue yueOHOro MaTepuaJia
Pemenne 3ama4. | O0mMe MeToAbl pEelIeHUsT ypaBHEHHWH. YpaBHEHHS M HEpaBEHCTBA C MOJYyJeM U C
VpaBHenus U | mapameTpamMmu 2
HEpaBEHCTBA IIpakTHYeckoe 3aHATHE
CamocrositeibHas padora 6
Kouncyabranuu 6
IIpomexyTounasi arrecTanus (JK3aMeH) 6
Bcero 214




3. YciaoBus peaju3anuu NporpaMMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1. Jlns peanu3anuu NporpaMMbl JUCHUIIMHBI TO/LKHBI OBITH MPELyCMOTPEHbI
cleaylolUe creluaabHble MOMeIeHus :

Peanmzamust mporpaMMbl TUCHUIUIMHBI TpeOyeT Hamuuyusi ydeOHOro KaOuHeTa
MaTeMaTHKH.

O06opynoBanue yueOHOTO KaOMHeTa:

- TOCAI0YHBIC MECTa IO KOJIMYECTBY O0YUarOIIIXCS;

- pabouee MecTO MpenoaBaTes;

- KOMIUTICKT Y4eOHO-HATJISTHBIX TOCOOMIA,

- KOMIUIEKT 3JIEKTPOHHBIX BUJEOMATEPUATIOB;

- 3aJIaHUs A1 KOHTPOJIBHBIX paboT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 33 1aHUS;

- MaTepuasbl SK3aMeHa.

TexHuueckue cpeacTsa 00yueHUs:

- IEPCOHATBHBIN KOMITBIOTED C JTUIICH3UOHHBIM MMPOTPAMMHBIM 00€CIICUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopMmanmonHoe obecnevyenue o0yueHust

1. OcHOBHBIE TEYATHBIE U3TaAHUA

1. MaremaTtuka: anreOpa M Havalla MaTEMaTHYECKOTO aHallu3a, T'C€OMETPHA.
AnreOpa u Havasna matematudeckoro ananuza. 10-11 kmacc. Amumon IIILA.,
Konarun F0.M., TkaueBa M.B. u npyrue. - M: [Ipocsewenune, 2022.

2. Maremaruka: anreOpa W Hadala MaTEeMaTHYECKOTO aHalln3a, TEeOMETpHS.
I'eomerpus. 10-11 xmacc. Artanacsu JI.C., byry3oB B.®., Kagomuer C.b. u
npyrue. - M: [Ipocseienune, 2022.

3. MaremaTnka: anrebpa W Hayaja MaTEeMaTHYECKOTO aHaINW3a, TeOMETpPHS.
AnreOpa u Havasia mMatemMatudyeckoro a”anmmsa. 10 kmacc. Bunenkun H.A.,
HBames-Mycatos O.C., lIBapudypa C.H1. "MOLl MHEMO3HMHA".

4. MaremaTtuka: anreObpa W HayajJla MaTeMaTHYECKOrO aHaiu3a, TeOMETpHs.

AnreOpa u Havasia mMaTeMatuyeckoro aHanmsa. 11 kmacc. Bunenkun H.A.,
Heames-Mycatos O.C., llIsapuoOypn C.1. "MOL MHEMO3HNHA

2. DJIeKTPOHHBIE U3TaAHUSA

1. Bcepoccuiickue uaTepHeT-onmmMiuaznsl. - URL: https://online-olympiad.ru /
(mata obpamenus: 12.07.2022). - TekcT: 27E€KTPOHHBIH.

2. Ennnas xomnexumst 1mdpoBbix oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru (mara oopamenus: 08.07.2022). - TeKCT: 3ACKTPOHHBIA.



3. HWudopmanmonnas cuctema «ExnmHoe OkHO moCTyma K oOpa3oBaTelbHBIM
pecypcam». - URL: http://window.edu.ru/ (mata obpamenus: 02.07.2022). - TekcrT:
AIEKTPOHHBIN.

4.  Hayunas snexrponHas 6ubmuoreka (HOB). - URL: http://www.elibrary.ru
(mata obpamenus: 12.07.2022). - TekcT: 37eKTPOHHBIN.

S. OTtkpeIThii KOIIIEMK. MaTtemaTtuka. - URL: https://mathematics.ru / (nata
obpamenus: 08.06.2022). - TekcT: 2JIeKTPOHHBIMN.
6. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru / (nara

obpamenust: 12.07.2022). - Tekct: 3IeKTpOHHBIH.

1. CopaBoyHMK 1O  MaremMaTuke il mkojdbHUKOB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2022). -
TeKCT: 3JIEKTPOHHBIM.

8. Cpennsis MaTeMaTU4ecKast WHTEPHET 1IKOJIa. - URL:
http://www.bymath.net/ (nara o6pamenus: 12.07.2022). - TeKcT: 3JIeKTPOHHBIH.
Q. Oenepanpubii  moptan  «Poccuiickoe  oOpazoBanume». -  URL:

http://www.edu.ru/ (mata obpamenust: 02.07.2022). - TeKCT: 2JI€KTPOHHBIM.



4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOCHMS 00111€00pa30BaTeILHOM
AUCUMILTHHBI

KoHTpo/1bH 0OlleHKA pe3yIbTaTOB OCBOSHUS 00Ie00pa30BaTeILHON JUCITUTITHHBI
PacKpBIBAIOTCSI  4Yepe3  JUCIUTUTHHAPHBIC
dbopMupoBaHre 0OmMUX M TPO(HECCHOHATHHBIX KOMIIETEHIIMA TIO pasfenaM |

PE3YJIbTAaThbl, HAIIPABJICHHBLIC Ha

TCMaM COACPIKAHUA y‘{€6HOFO MaTtcpualia.

Oo6masi/npodeccuoHanbHast

Pa3zgen/Tema

Tun oneHoYHbIX

KOMIIeTEeHIIHS MepONnpHsITHSI

OK 01. Beibupars cmoco6wr | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanmue
perieHus 3amau | 1.6 YcTHBIN onpoc
npohecCHOHATBLHOM P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTuuecKuit
NEATEILHOCTH o/c, 2.6 TUKTAHT
MIPUMEHUTEIBHO P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
K pa3JIMYHbIM KOHTEKCTaM P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTOosITeNbLHAA

4.7I1-0/c, 4.8, 4.9, 4.10, 4.11 pabora

P5, Temrr 5.1,5.2 [IpencraBnenue

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yJIbTaToB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7,Temn 7.1,7.2,7.3,74,7.5,7.6,

NpPaKTHYECKUX padoT
3amuTra TBOPUYECKHUX

7.7 1I-0/c,7.8,7.9, 7.10 Il-o/c, 7.11, | paGot

7.12,7.13,7.14,7.15, 7.16, 7.17 3ammuTa

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WMHJMBU1yaIbHBIX

P9, Temn1 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB

P 10, Temsr 10.1,10.2, 10.3,10.4 KonTponbhas

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, | pabora

11.4,11.5,11.6 IT-o/c, 11.7 Brimonnenue

P12, Temsr 12.1,12.2,12.3,12.4 AK3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, | 3aganuit

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 02. Ucnonws3zoBats | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIEC cpeactea | 1.6 YcTHBIN onpoc
MIOMCKa, aHaiau3a u | P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 1I- | MaremaTudeckuit
WHTEPIPETALINU o/c, 2.6 JTUKTAHT
uH(popMaIuy, u | P3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyansHas
uH(pOpMaIMOHHBIE P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | caMoCTOSATEIbLHAS
TexHoJsiornu s BeimonHeHus | 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabota
3a/1a4 npodeccuonansuont | P 5, Temsr 5.1, 5.2 [Ipencrasnenue
JIeSITeIIbHOCTHU P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbTaToB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temm 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 1I-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

MPAKTUYECKUX paboT
3ammra TBOPYECKHX
pabot

3amura

WH/IMBUTY aTbHBIX
MIPOEKTOB
KoHTtposbHast




P 11, Temsr 11.1, 11.2, 11.3 II-o/c, | pabora

11.4,11.5,11.6 IT-o/c, 11.7 Brmonnenune

P12, Temn 12.1,12.2,12.3,12.4 3K3aMEHAIlMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, | 3agmanuit

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 03. IInmanwmpoBarp wu |P 1, Tema 1.1, 1.2, 1.3 II-0/c, 1.4, 1.5, | TectupoBanue
peanu3oBbIBaTh coOcTBeHHOE | 1.6 VYcTHbIl onpoc
npodecCuoHaIbHOE u | P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 1I- | MaremaTndeckuii
JIMYHOCTHOE pasButue, | o/c, 2.6 JHUKTAHT
MPEAIPUHUMATEIBCKYIO P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyansHas
JIeITeILHOCTD B | P4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosITeNbHAs
npodeccuonanibHori  cepe, | 4.7 [1-o/c, 4.8, 4.9, 4.10, 4.11 pabora
ucnonp3oBath 3HaHus 1o | PS5, Temsr 5.1,5.2 IIpencraBnenue
¢bunancoBori rpamotHoctd B | P 6, Temsnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yIbTaToB
Pa3ITUYHBIX *)m3HeHuslx | 6.7 I1-o0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 MPAKTUIECKUX PadoT
CUTyalusx P 7, Temn 7.1,7.2,7.3,7.4,7.5, 7.6, | 3amura TBOPUYECKHUX

7.7 11-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | pabot

7.12,7.13,7.14,7.15,7.16, 7.17 3amura

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHJIMBUTy ATbHBIX

P9, Temr1 9.1,9.2,9.3,9.4,9.5 MPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponbhas

P 11, Temsr 11.1, 11.2, 11.3 IT-o/c, | pabota

11.4,11.5,11.6 IT-o/c, 11.7 Brimonnenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIlMOHHBIX

P 13, Temm 13.1, 13.2, 13.3, 13.4, | 3aganuii

13.5 IT-o/c, 13.6

P 14, Temm 14.1, 14.2, 14.3, 144,

14.5 T1-o/c, 14.6
OK 04. O¢dextusno | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
B3aHMMOJICHCTBOBATH u |16 YcTHBIi onpoc
paborarb B komektuBe u | P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 TI- | MaremaTudeckuit
KOMaH/1e o/c, 2.6 JUKTaHT

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanpHas

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | caMOCTOSTEIbHAS

4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 pabora

P5, Temrr 5.1, 5.2 [IpencraBnenue

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yJIbTaToB

6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temer 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 1I-0/c,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5I1-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4,

MPAaKTUYECKUX paboT
3amuTra TBOPUYECKHUX
pabot

3amura
WHINBUIYIbHBIX
MIPOEKTOB
KonTponbHas
pabora
Brinosnnenue
HK3aMEHAIIMOHHBIX
3a7aHui




14.5 IT-o/c, 14.6

OK 05. Ocy1ecTBIsTh
YCTHYIO U TUCHBMEHHYIO
KOMMYHHUKAITUIO Ha
roCcyJJapCTBEHHOM SI3BIKE
Poccuiickoit  ®Denepanun ¢
y4eToM ocoOeHHOCTeH
COITMAIBHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5,

1.6
P 2, Tems! 2.1, 2.2, 2.3, 2.4, 2.5 1I-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 45, 4.6,
4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,

TectupoBanue
YeTHBIN onpoc
Maremarnueckuit
JUKTAHT
NuauBuayanbHas
CaMOCTOATENbHAS
pabora
IIpencraBnenue
pe3yJIbTaToOB

1.6 MPAaKTUYECKUX paboT

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II- | 3amuTa TBOPYECKUX

o/c, 2.6 pabot

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 3ammuTa

P 4, Temnt 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | UHAUBUAYATbHBIX

4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 MIPOEKTOB

PS5, Temnr 5.1,5.2 KonTponbnas

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pabota

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 Brimmonnenue

P7, Temm 7.1,7.2,7.3,7.4,7.5, 7.6, | sK3aMEHAIlMOHHBIX

7.7 II-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | 3amanwuii

7.12,7.13,7.14,7.15,7.16, 7.17

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 Il-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 144,

14.5 II-o/c, 14.6P 9, Temnr 9.1, 9.2,

9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 144,

14.5 T1-o/c, 14.6
OK 06. [TposiBnsite | P 1, Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, | TectupoBanue
IpaXKaaHCKO- 1.6 YcTHBIN onpoc
naTpuoTuueckyro mnosunuto, | P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Maremaruueckuit
JIEMOHCTPHUPOBATH 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JUKTaHT
oco3HaHHoe moBenenue Ha | P 7, Temw 7.1,7.2,7.3,7.4,7.5,7.6, | UnnuBuayanpHas
OCHOBE tpaguimonneix | 7.7 Il-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | camocTosiTenbHAs
00IIIeYETOBEYECKUX 7.12,7.13, 7.14, 7.15, 7.16, 7.17 pabota
neHHocreii, B Tom umcie ¢ | P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [TpencrasicHue
YYETOM rapmonmzanuu | P 14, Tems 14.1, 14.2, 14.3, 14.4, | pe3ynbTaroB
MEKHAI[MOHAJIbHBIX u | 14.5II-o/c, 14.6 MPaKTUYECKUX padboT
MEKPEITUTHO3HBIX 3amuTa TBOPYECKHX




OTHOIIICHUH, MPUMECHSITh pabot
CTaH1apThI 3amura
AHTUKOPPYIIIUOHHOTO WHIABUTYTBHBIX
ITOBEICHUS MIPOEKTOB
KoHntposbHas
pabora
Brinmonnenue
9K3aMCHAIIMOHHBIX
3aJlaHui
OK 07. CopetictBoBare | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
COXpaHEHHMIO  OKpy»Karomei | 1.6 YceTHBII onpoc
cpenbl, pecypcocoepexxenuto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [I- | Maremaruueckuit
IPUMEHSITh 3HAHUA 00 | o/c, 2.6 JUKTaHT
H3MEHEHHH kimumara, | P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyansHas
TIPUHIUIIBI oepexxnmuBoro | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosATeIbHAs
npou3BoacTBa, »ddextuBno | 4.7 [1-o/c, 4.8, 4.9, 4.10, 4.11 pabora
JIEHiCTBOBATh B | PS5 Temr 5.1,5.2 [IpencraBnenue
Ype3BBIYANHBIX CUTYyAIHIX P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbraTtoB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7,Temm 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 1I-0/c,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P 11, Temsr 11.1, 11.2, 11.3 Il-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 144,
14.5 T1-o/c, 14.6

IIPAKTUYECKHUX paboT
3ammuTa TBOPYECKHUX
pabot

3amura
WHIMBUTYTBHBIX
MIPOEKTOB
Kontponbnas
pabora
Brinosninenue
HK3aMEHAIIMOHHBIX
3a1aHu I
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