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Padouas nporpamma 0611e06pazoBaTenrHOrO n/peﬂMeTa paspaboraHa Ha
OcHOBe DenepanbHOro rocynapcTBEHHOTO 00pa30BaTeNbHOrO CTaHAAPTa CPENHErO
001Iero  00pa3’oBaHMsl, YTBEPIKAEHHOIO [lpukazom MunobpHayku Poccun ot
17.05.2012 Ne 413 (pen. ot 12.08.2022), pekomeHnnauuii no peanu3alun cpeaHero
00LICro 00pa3oBaHMs B npesesax 0CBOCHHS 00pa30BaTENLHOMN NPOrPaMMBI CPEHETO
PO(ECCHOHANBHOrO 00pa3oBanHus oT | mMapta 2023 r. No 05-392, npumepHoii
MPOTPaMMBbl,  pEKOMCH/I0BaHHON MDenepanbHbIM TOCYAaPCTBEHHBIM  GIOIKETHBIM
00pa3oBaTe/LHBIM y4pexaeHueM JOTIOJIHUTENEHOTO NPO(eCcCHOHANLHOrO
obpasoBanus «MHCTUTYT pa3BuTHs NPO(EeCCHOHATEHOTO 06pa30BaAHMSY (OI'bBOY
MO «MPIIO) nast peanusauuu ocHOBHOI Npo(heCcCHOHAIBHON 00pa3oBaTeLHOI
nporpammbl CITO Ha 6a3e 0CHOBHOTO 0611ero 00pa3oBaHHs C MONyYeHHEM CPeIHEero
odulero  o0pa3oBaHWs Mo  creuuanbHoCTH  40.02.02 «IIpaBooxpaHuTenbHas
JIeSATeIBHOCTh

Pabouast nporpamma pa3paboTaHa B COOTBETCTBMH Pa3bIACHEHUSIMU 110
DOPMHPOBAHHIO MPUMEPHBIX 06Pa30BATENbHbIX NpOrpaMMm y4eOHbIX JUCLIMUIIUH
Ha4a1bHOrO NMPO(pECCHOHANBHOrO U CPeaHero NMPO(eCCHOHATBLHOr0 00pa30BaHusl Ha
OcHOBe DesiepalbHbIX FOCYNapPCTBEHHBIX 00pa3oBaTe/IbHBIX CTAHAAPTOB HAYANbHOIO
MpoMeccHOHaIBLHOro u CpelnHero Npo(ecCHOHAIBHOrO 00pa3zoBaHus,
yTBepAIeHHbIMH M .M.Pemopenko, AUPEKTOpOM [lemapTameHnTa rocymapcTBeHHOI
HOIMTHRH - H  HOPMaTHBHO-NIPABOBOTO  PErYNMPOBaHUS B chepe obpaszosaHus
MiinrcTepeTBa 00pa3oBaHus U Hayku Poccuiickoit ®enepanuu ot 27 aBrycra 2009r.
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1. [TACIIOPT IIPOI'PAMMGBI YUEEHOU JIUCLATIIVHBI
MATEMATUKA

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

Pabouass mporpamma ydeOHOM AUCHMILIMHBI MareMaTuka NpeaHa3HadeHa I M3y4eHUs
MaTeMaTUKH B YUPESKIEHUSX CpeAHEero mpodecCHOHaIbHOrO 00pa3oBaHus, pPEaTU3YIOMINX
0o0pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero (TOJHOro) o0IIero oOpa3oBaHUs, IPH TOJITOTOBKE
cnenuanucToB cpeanero 3BeHa. OOywaronmuecs B yupexaenun CIIO nmo nanHomy mnpoduiro
U3y4aloT MareMaTuky B oObeme 222 wyacoB. PabGouas mporpamMma y4eOHOW IMCHUIUIMHBI
pa3paboTaHa Ha OCHOBE NMPUMEPHON OCHOBHON 00Opa30BaTENbHON MPOrpPaMMBbI CPEHEro OO0Iero
oOpa3oBaHus, OJ00peHa pemeHueM QGeaepaTbHOr0 y4eOHO-METOIUYECKOT0 OOBECTUHEHHS I10
obmiemy obpazoBanuto (mpotokoi ot 28 uroHs 2016 1. Ne 2/16-3) nns cnenumansuocta  40.02.02.
«IIpaBooxpaHuTenabHas 1€ATENbHOCTE» B cooTBeTCTBUHU ¢ TpeboBanusimu ®PI'OC CIIO.

1.2. Mecto aucuHumIMHbl MaTemaTuka B CTPYKType OCHOBHOW MpodecCHOHaTbHOU
oOpa3oBaTenbHO mporpammbl:  O61Ie00pa3oBaTENbHbIN LIUKII, 6a30Basi TUCIUILIMHA.

1.3. Hesn n 3apaun y4yeOHOH JMCHUILIMHBI — TPEOOBAHUS K PE3yJbTaTaM OCBOCHMS
mucuuruael: CosiepKaHue MporpamMmbl 0011e00pa3oBaTebHON AUCIUILIMHBL «MaTeMaTHKa
HaIpaBJIEHO Ha JOCTIKEHHUE PE3yIbTaTOB €€ U3Y4YEeHHs B COOTBETCTBUU C TpeboBanusmu OI'OC
COO c¢ yuerom npodeccronanpoi HanpasierHocTrn @I'OC CIIO.

1.2.2. Tlnanupyemble pe3yabTaThl OCBOCHHS 001€00pa30oBaTeNbHON  TUCIUIUIMHBI B
cootBercTBUU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHHe NUCHUILUTMHA UMeeT npu GpopmupoBannu u pazsutuu OK u [1K
1.3.2 Hean u 3agayM JUCHUILIMHBI — TPeO0OBaHMS K Ppe3y/ibTaTaM OCBOCHHS
AUCHUTLINHBI:

OcBoeHue cojepkaHusi ydeOHOW AUCHUIUIMHBI «MareMaTtukm»  oOecreuynBaeT

JOCTUKEHHUE CTY/IEHTAaMU CIIEAYIOIIUX PE3YyIbTaTOB:

® JIUUYHOCMHbIX:
Ji1 - FOTOBHOCTB K TPYyAy, OCO3HAHNEC ICHHOCTU MAaCTCPCTBA, prz[OJIIO6I/Ie;
- TOTOBHOCTh K AaKTUBHOH JEITEIPHOCTH TEXHOJOTMYECKOM M  COIHAIbHOHN

HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHLHO BBITIONHATH
TaKyIo JIeSITeIILHOCTD;

- HUHTEpEeC K pa3Iu4HbIM cepam npodhecCHOHATBHOMN e TEIbHOCTH,

OgajieHne YHUBEPCATBHBIMHU YICOHBIMY TO3HABATEIILHBIMH JCHCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENEHO (OPMYTUPOBATH U aKTyalHM3UpOBaTh MPOOIEMyY, paccMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHaBNWBaTh CYIIECTBEHHBI TMpPH3HAK WIM OCHOBAHHS Ui CpPaBHEHUS,
Kiaccudukanuu u 0600IICHHS;

- OIIPEJIENISATh eI ISATEIIFHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUH MX JOCTHKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B pACCMATPUBAEMBIX SBJICHUSX;

- BHOCUTb KOPPEKTUBHI B JIEATEIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIECIISM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

- pa3BHUBATh KPEaTUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TIPOoOieM

0) 6a30BBIC UCCIIEIOBATEILCKUE JCHCTBHS:



- BJaJeThb HaBBIKAMU Yy4eOHO-MCCIICAOBATENBCKOM U TMPOEKTHOW JIEATENIbHOCTH,
HaBBIKAMU pa3perieHust mpoodiiem;

- BBIABIIATH IIPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyalM3UpOBATh 3aJadyy, BbIABUIATH
TUIIOTE3y €€ PEIICHMs, HaXOOUTb apryMEHThl U1 JI0KAa3aTelIbCTBA CBOUX YTBEP)KICHHM,
3aJ]aBaTh IIapaMeTPbl U KPUTEPUH PEILICHNUS;

- QHAJIM3UPOBATh IOJIYYCHHBIE B XOJE€ pPEIICHHs 3aJaud pPE3yabTaThbl, KPUTHUYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

-- yMeTb II€PEHOCUTh 3HAHHUA B [I03HABATEIbHYHD M MPAKTUYECKYI0 O00JIaCTH
KU3HEJCATECIIBHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

- BBIJIBUI'aTb HOBBIE UJIEH, IIPEUIaraTh OPUTrMHAIbHBIC IOJX0/bl U PELICHUS;

U CIIOCOOHOCTb UX UCIOJIb30BAHUS B IIO3HABATEILHON M COLIMATIBbHOM MTPAKTUKE

JI2.B o0nacTu IEHHOCTH HAYYHOTO TIO3HAHUSA:

-c(hopMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd M OOLICCTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTE KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAaHHME SI3IKOBOM M YWTATEIbCKOW KYJIBTYphl Kak CpEICTBa
B3aUMO/ICHCTBHS MEXTy JTIFOJIbMU M MTO3HAHUS MHPA;

- OCO3HaHUE IEHHOCTH HAYYHOU JeSITEIBHOCTH, TOTOBHOCTH OCYIIECTBIISITH IIPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHMBHIYaIbHO U B TPYIIIIE.

OgnazieHre yHUBEPCATBHBIMH Y4€OHBIMU TTO3HABATEIbHBIMA JACHCTBUSMHU:

B) paboTa ¢ uHpopmaImei:

- BIIQJIETh HaBBIKAMU IMOJy4YeHHUs MH(OpPMAIMM M3 MCTOUYHUKOB PpA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBIISATh  MOMCK, aHalU3, CUCTEMAaTH3alMI0 W HMHTEPIpETaLUIo
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

- CO03/1aBaTh TEKCTbl B Pa3IMYHbIX (opMaTax C y4yeTOM Ha3HAYeHHUs HHPOpPMALUU U
IIEJIEBOM ayTUTOPUH, BBIOMPAsi ONTHMAIBHYIO (OPMY TPEICTABICHUS M BU3YAJIN3allNH;

- OIICHUBATH JOCTOBEPHOCTD, JIETUTUMHOCTh HHPOPMAIINH, €€ COOTBETCTBUE TIPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

- WCTOJB30BATh CpEACTBA HMH(OPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTUH B
pEIICHHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPTaHM3AalMOHHBIX 3a/a4 C COOJIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30M1aCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;

- BIIaJeTh HaBBIKAMHM pACMO3HAaBaHUS W 3alIUThl HWHMOpManuu, HWHGOPMALMOHHON
0€30I1aCHOCTH JIMYHOCTH

JI3. B o6nactu JyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUS:

-- ¢()OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

- CIMOCOOHOCTh OIICHWBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHHE JJUYHOTO BKJIAJa B TOCTPOECHUE YCTOWYHUBOTO OyTYIIIETO;

- OTBETCTBEHHOE OTHOIICHHWE K CBOUM POJMUTENAM W (WIM) APYTHMM 4YJICHAM CEMbH,
CO3/IaHUI0 CEMbUM HA OCHOBE OCO3HAHHOIO MPHUHATHS LIEHHOCTEM CEMEWHOW JKU3HU B
COOTBETCTBUU C TpaauLUsIMU HapoaoB Poccnu;



OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JEHCTBUSMHU:

a) CaMOOpraHu3aIus:

- CAMOCTOSITENIbHO OCYIIECTBIISTH TIO3HABATENIbHYIO JEATEIbHOCTD, BEISIBIIATE MIPOOJIEMBI,
CTaBUTh U (OPMYIHMPOBATH COOCTBEHHBIC 33Ja4l B 00pa30BATENBbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLHSIX;

- CaMOCTOSITEIbHO COCTAaBJATh IUIaH pEIIeHUs MPOOJEeMbl C YYE€TOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPeOUTEeHU;

- 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;

croco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO IIUPOKOM

KOOPAMHUPOBATH JICUCTBUA II0 €€ JOCTHIKEHUIO: COCTaBIATh IUIAH JEHCTBUH,
pacrpeneniarte poild € Y4eTOM MHEHHMH YYaCTHHUKOB OOCYXJaTh pe3yiabTaTbl COBMECTHOU
paboThI;

- KOOPJIMHHUPOBATHh U BBINOJHATH pabOTy B YCIOBUSX PEaIbHOrO, BUPTYIbHOIO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYUIECTBJISTh IO3UTUBHOE CTPATErMUYECKOE NOBEACHUE B PAa3IMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

OBnazieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSMMU:

I') IPUHATHE Ce0sl U IPYTUX JIFOAEH:

- I[pUHUMAaTb MOTHBBlI W apryMEHThl JPYIMX JIIOJAE€H IpU aHalIM3€ pe3ysIbTaToB
JIeSATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHX JIIOAEH HA OUINOKH;

- pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIIUU JPYTOro YeIOBEKa

JI4. TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOATENILHOCTH U CaMOOIPEAEIICHHIO;

-OBJIaJICHNE HaBBIKAMU Y4YEOHO-MCCIEAOBATEIILCKON, TPOCKTHOM M  COIHATBHOM
NesTeTbHOCTH;

OBnazieHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMHU:

0) COBMECTHasl IeATEIIbHOCTh:

- IOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHAHON U MHIMBUIYaTbHOU PabOTHI;

- TIPUHUMATH LIETTH COBMECTHON IEATENbHOCTH, OPTaHW30BHIBATH U KOOPJIUHUPOBATH
JIEHMCTBUSI IO €€ JIOCTHKEHUIO: COCTABIISATH IJIaH JEHCTBUM, pACIpENeNsiTh PO C y4ETOM
MHEHUH Y4aCTHHUKOB 00CYKJIaTh pe3ybTaThl COBMECTHOM paboTHI;

- KOOPJIMHHUPOBATh W BHIMONHITH PabOTy B YCIOBUSAX peaJbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYHICCTBJIATh TO3UTUBHOE CTPATETMYECKOE TIOBEJACHHE B PA3IUYHBIX CHUTYaIHsX,
MIPOSIBIISTH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

OBnazieHue YHUBEPCATbHBIMU PETYISTUBHBIMU JCHCTBUSIMHU:

T) IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:

- NpPUHUMAaTb MOTHBBI M AapPryMEHTHl JAPYIMX JIOJEH IpU aHAIM3€ pPE3YJIbTATOB
JeATEIbHOCTH;
- IPU3HABATh CBOE MPABO U MPaBO JPYTUX JIIOAEH HA OUINOKH;

- pa3BUBAaThb CIIOCOOHOCTH ITOHUMATh MHp C IO3UIUU APYTOr'0 YCJIOBCKA

JI5. B o0iacTit 3CTETUYECKOTO BOCIIUTAHUS:



- 3CTETHYECKOE OTHOIICHUE K MHUPY, BKIIIOUAst 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA,

- CIOCOOHOCTh BOCHPHHHMATh Pa3JIMYHbIE BHJBl MCKYCCTBA, TPAIUIIMA M TBOPYECTBO
CBOErO U JPYrUX HAPOJOB, OIIYIIATh YMOIIMOHAIEHOE BO3/IEUCTBHE UCKYCCTBA;

- YOSXKJIEHHOCTh B 3HAYMMOCTH ISl TMYHOCTH M OOIIECTBA OTE€UECTBEHHOTO U MHUPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIIMN U HAPOAHOTO TBOPUYECTBA;

- TOTOBHOCTh K CAaMOBBIPQXEHHUIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIJICHHE TPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

OBnajzieHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU:

a) obmieHue:

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX Cepax KU3HH,

- pacmo3HaBaTh HeBepOaJIbHBIC CPEACTBA OOIICHHS, MMOHUMATh 3HAYCHHUE COIMAIBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHIIKYA KOHMIMKTHBIX CUTYAIlMH U CMATYATh KOH(QIHKTHL;

- pa3BepHYTO M JIOTUYHO HU3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpenCTB

JI6.- oco3HaHue 00y4arOIUMHUCI POCCUNCKON TPaskJaHCKOM UIEHTUYHOCTH;

- LIeJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHEH MO3HUIIMU JIMYHOCTH HAa OCHOBE JYXOBHO-
HPaBCTBEHHBIX IICHHOCTEW HaponoB Poccuiickoii deaepannu, HCTOPUUSCKUX W HAIMOHAIBHO-
KYJIbTYPHBIX  Tpaaulvii, (OPMHPOBAHME CHUCTEMBI 3HAUYMMBIX IIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYIIIHOHHOTO MUPOBO33PEHHUS, TIPABOCO3HAHUS, IKOJIOTHUECKON KYIbTYpPHI,
CITOCOOHOCTH CTaBUTH LIETU U CTPOUTH KU3HCHHBIC TIJIaHbI,

B yactu rpak1aHCKOTO BOCITUTAHHMS:

- OCO3HAaHHME CBOMX KOHCTHUTYLHOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHHE 3aKOHA U
MIPaBOMOPSIJIKA;

- TMPUHITHE TPATUIMOHHBIX HAIMOHAIBHBIX, OOIIEYETIOBEUECKHX T'yMAHUCTHYECKUX H
JEMOKPATUYECKUX LIEHHOCTEH;

- TOTOBHOCTb TMPOTHBOCTOATH HJICOJIOTHH JKCTpPEeMH3Ma, HaIlMOHAJIM3Ma, KCceHOPoOuH,
JUCKPUMMHAIIMH TI0 COLMATbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX IpakJIaHCKOTO 00IIecTBa,
y4acTBOBaTh B CaMOYIIPABJIEHWH B 0011€00pa30BaTeNbHON OpraHu3aluy U AeTCKO-FOHOIIECKUX
OpraHu3aIusIX;

- YMEHHUE B3aUMOJEHCTBOBATH C COLMAIBHBIMU HHCTUTYTAaMHU B COOTBETCTBHHM C MX
GYHKIUSIMHE ¥ HA3HAYEHUEM;

- TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOM IE€ATEbHOCTH;

MaTPUOTHYECKOTO BOCTIUTAHUS:

- chopMHpPOBAaHHOCTH POCCHUUCKON TPakIaHCKOH HACHTUYHOCTH, MaTPHUOTHU3MA,
YBaXEHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHOHN, ropaocTu 3a cBOU
Kpaid, cBoro PonuHy, CBOM $3bIK U KYJIbTYPY, MPOLUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOIO
Hapoxa Poccuu;

- 1IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY U
MPUPOTHOMY HACTEAMIO, TAaMATHHKAM, TPaaulusM HapoaoB Poccum, moctmkenusim Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

- uneWHas yOEXIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CYyAb0Y;

OCBOCHHBIC OOYYAIOIIMMHUCS MEKIPEIMETHBIC TOHSATHS W YHHUBEpCAIbHBIC Y4YeOHBIC
JeicTBUS (pEryIsiTUBHBIE, TO3HABATEIbHBIE, KOMMYHUKATUBHbIE);

- CIOCOOHOCTh WX WCIOJIb30BAaHUS B IIO3HABATEIILHOW W COIMAJIBHOW TIPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOU IESITEIbHOCTH,
OpraHu3aIy y4eOHOTO COTPYIHHYECTBA C MEAarorHueCKUMU pabOTHUKAMU U CBEPCTHHKAMH, K
YYaCTHUIO B TOCTPOCHUH WHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPHUH;



- OBJIAJICHHNEC HaBBIKAMH Yy4e€OHO-HCCIICIOBATEIBCKOM, IPOCKTHON W  COIMAIBHOMN
JeATETbHOCTH

JI7. He mpuHUMATh ACHCTBUS, TPUHOCAIIKE BPE OKPYKAIOIIEH cpee;

- yMeTh  MPOTHO3UPOBATH  HEONATONMPHUSTHBIE  JKOJOTHYECKHE  IOCIEIACTBHS
peIpUHUMAEMbIX IEHCTBUI, IPEIOTBPAIATh UX;

PaCIIUPUTDH OIBIT ACATCIIBHOCTU 9KOJIOTMYCCKOM HaITPaBJICHHOCTH ;-

- paspabarhiBaTh IUIaH pEHICHUS MPOOJEMbl C YYETOM aHalu3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;

- OCYLIECTBJIATH II€JICHANPABICHHBIN MOUCK MEPEHOCa CPEACTB M CIOCOOOB JCHCTBHS B
npodeccuoHaNbHYIO Cpeay;

- yMeTh [IEPEHOCUTh 3HaHUS B T[I03HABATEIbHYIO M HPAKTHYECKYIO 00J1acTU
JKU3ZHEACITEIbHOCTH;

- IpeaJiaratb HOBbIE IPOEKTHI, OLIEHUBATh UJEH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

- J1aBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIAM

Memanpedmemubtx:

MI1-BrnasieTh METOJAMH JIOKa3aTEJIbCTB, AJITOPUTMAaMHU pPCIICHHs 3a7a4; YMCHHUE
(bopMyITHPOBATh OINPEICIICHUS, aKCUOMBI H TEOPEMBI, TPUMEHSTh HX, IPOBOJIUTH JI0OKa3aTeIIbHbIC
paccyXIeHHs B XOJIe PeLICHUS 3a]1ay;

- YMCETh ONICPHUPOBATH MOHATHAMU: CTCIICHL YHMCJIa, norapmbM qucia; yMCHUC BBITIOJIHATH
BBIUMCJICHHE 3HAUYEHUH W MpeoOpa3oBaHMsI BBIPAKEHHUH CO CTENEHSIMH M Jiorapupmamu,
npeoOpa3oBaHusl IPOOHO-PAIIMOHATIBHBIX BRIPAKEHUH;

- YMCTHb OINICPHUPOBATH MOHATUAMU: PAUOHAIBHBIC, UPPAUOHAIBHEBIC, IMOKAa3aTCIbHBIC,
CTEeTeHHbIE, ToTapu(PMUUECKHe, TPUTOHOMETPUUYECKHE YPaBHEHUS M HEPABEHCTBA, UX CHCTEMBI;

- yMeThb OMNEpUpOBaATh MOHATUAMHU: (YHKIIHS, HEmpepbiBHAS (DYHKIHS, MPOU3BOAHASA,
nepBooOpa3Has, ONpeAeNeHHBId HWHTEerpall; yMeThb HaXOJIUTh MPOU3BOAHBIE DIEMEHTAPHBIX
GyHKIMHI, UCTIONB3YS CIPAaBOYHBIE MaTepUAIbl; UCCIEAOBATh B MPOCTEHIINX CIydasx (PyHKIIHH
Ha MOHOTOHHOCTH, HaXOIHUTh HaWOOJBIINE W HAWUMEHBIINE 3HAUYCHUS q)YHKHHﬁ, CTPOUTH
rpa(bmq/l MHOI'O4JICHOB € HCIIOJB30BAHUCM alllapara MaT€éMaTH4YC€CKOTO aHaJin3a, NPUMCHATH
IMPOU3BOJAHYIO IMPU PCUHICHUU 3a1a4 Ha ABMXKCHHUEC, PCIIATh NPAKTUKO-OPUCHTHPOBAHHEBIC 3a]a4n
Ha HanOOJIBIIINE U HAUMEHBIIINE 3HAYCHUS, HAa HAXOXKICHHUE ITYTH, CKOPOCTU U YCKOPCHU A,

- YMETh OMEpUPOBATH MOHITHSIMH: palliOHANbHAs (YHKIHS, MOKa3aTelbHas (QyHKIHUS,
creneHHass QyHKIMs, Jorapudmudeckas QyHKIUS, TPUTOHOMETpHUecKue (yHKIMH, 0OpaTHbBIE
GyHKIIMHM; YMEHHE CTPOUTh TpaduKH HU3YYEHHBIX (YHKIUH, HCIONB30BaTh TpaduKu MpH
W3YYEeHUHU TIPOLIECCOB U 3aBUCHUMOCTEH, MPU PELICHUH 3a7a4 U3 JPYTUX y4eOHBIX MPEAMETOB U
3a]a4 U3 pealbHOM KU3HM; BbIpakaTh (OpMyJIaMU 3aBUCUMOCTH MEXy BETMUYUHAMU;

- YMCTh pC€HIaTh TCKCTOBBIC 3aJa4Md Pa3HBIX THUIIOB (B TOM YHCJIC Ha IPOLCHTHI, 10JU U
YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTh TOBapOB M YCJIYT, HAJOTH, 3aJa4yd M3 00JacTh
yIOpaBiIeHUS JHUYHBIMM M CEMEWHBIMH (DMHAHCAMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMS,
HCpPAaBCHCTBA M HUX CHCTCMBI II0 YCJIOBHUIO 3aldda4d, HUCCICAOBATHL IMIOJTYUYCHHOC PCHICHUC U
OLCHHUBATH HpaBI[OHOIIOGHOCTB PC3YJIbTATOB,

- YMCTh OIICPUPOBATH MOHATHUAMU: CPCAHCC apI/Iq)MeTI/I‘-IeCKOC, MEOUaHa, HaI/IGOHBI_Hee u
HAaUMEHbIIIee 3HAYCHHS, pa3Max, AUCIEPCHs, CTaHIAPTHOE OTKJIOHEHUE YHUCIIOBOTO HaOopa;
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yMETh W3BJIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYI0O B TalbiuIax, Ha
auarpamMmax, rpaukax, OTPaXalollyl0 CBOWHCTBA pPEAIbHBIX MPOIECCOB U  SBJICHUN;
NPEACTaBIATh WHPOPMAIMIO ¢ TIOMOIIBIO TaONUIl M TUArpaMM; UCCIIEAOBaTh CTaTHCTUYECKHE
JTAaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaMueCcKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

- YMETb OII€pPUPOBAThH MOHATHAMMU: CIIy4alHBbIN OIBIT U CIy4allHOE COOBITHE, BEPOSTHOCTD
CJIy4alfHOrO COOBITHS; YMEHHME BBIYMCIATH BEPOSTHOCTh C MCIOJIB30BAaHHEM TIpaduyeckux
METO/IOB; INPUMEHATh (OPMYINbI CIIOKEHUS M YMHOXCHMS BEpPOATHOCTEH, KOMOMHATOpPHBIE
GdakTel M (OpMyNbl IpU PELIEHUWH 3a/ay; OLICHWBAaThb BEPOATHOCTU pEallbHBIX COOBITUH;
3HAKOMCTBO CO CJIy4allHBIMM BEIMYHMHAMHU; YMEHHUE IPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YKCEIN B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSIX;

- yYMETb OIIEpUpOBaTh IMOHATHSAMHU: TOYKA, IIpsiMas, IUIOCKOCTb, IIPOCTPAHCTBO,
JBYI'PAHHBIA YTOJI, CKPELIMBAIOIIMECS MpsAMbIC, NApAJUICIBHOCTh W IEPIEHIUKYISIPHOCTD
IPSAMBIX U IUIOCKOCTEH, yroJl MEXAy INPSAMBIMU, YIroJI MEXKAYy INPsSMONH U IUIOCKOCTBIO, YIOJ
MEXNy IUIOCKOCTSIMHM, PAacCTOSHHME OT TOYKHM JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY IpPSIMBIMHU,
paccTosiHue MEXKIy IUIOCKOCTSIMHM; YMEHHE HCIIOJIB30BaTh IIPU DPELLIECHUU 3a1ad HU3y4YCHHbBIE
(bakThl 1 TEOpEMBI INIAHUMETPUN; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

- yYMETh OIEpUPOBaTh MOHATUSAMU: MHOIOIPaHHUK, CEYEHHE MHOIOIpaHHMKa, KYO,
napaieNienuIe ], mpu3Ma, TupaMmuia, Gurypa u moBepXHOCTh BPALCHHS, IIHJIUH/IP, KOHYC, 1Iap,
cdepa, ceyeHus (UTYpHl BpaIICHUs, IUIOCKOCTh, Kacaromascs cdepbl, TWIMHApPA, KOHYCa,
IUIOIAAbh TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCa, HWIMHIPA, IUIOMAAbL chephl, 00beM Kyoa,
IIPSAMOYTOJIBHOTO Napajllelenunea, TupaMusl, MPU3Mbl, [UWIMHAPA, KOHYCa, IIapa; yMEHUE
n300pakaTh MHOTOI'PDAaHHMKH U IOBEPXHOCTU BpAIllEHHUs, UX CEYEHHUS OT PYKH, C TOMOUIbIO
YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB; YMEHHE pACIIO3HABaTh CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABATH IIPABUIIBHBIE MHOTOIPAHHUKY;

- YMeTh ONEpUpOBaTh MOHATHAMM: JBWKEHHE B MPOCTPAHCTBE, MOJOOHBIE (QUIYpHI B
IPOCTPAHCTBE; HCIOJb30BaTh OTHOILIEHUE IUIOMIAZAEH MOBEPXHOCTEH M OOBEMOB MOJOOHBIX
buryp npu penieHuy 3aaay;

- YMEThb BBIUUCISATH TE€OMETPUYECKHE BEIWYMHBI (JJIUHA, YToJ, IUIOLadb, OOBEM,
IJIOLIA/1b TOBEPXHOCTH ), UCIIOJIb3YSl U3YYEHHbIE (OPMYJIIBI U METO/IBI;

- YyMETh OIIEPUPOBATH IMOHATHUAMM: INPSMOYIOJIbHAs CHCTEMa KOOPIHMHAT, KOOPIMHATHI
TOYKHU, BEKTOP, KOOPAMHATBI BEKTOpa, CKAJSPHOE IIPOU3BEIEHUE, YrOJl MEXIY BEKTOPaMH,
CyMMa BEKTOpOB, MPOU3BE/ICHHE BEKTOPA HA YMCIIO; HAXOAUTh C MOMOIIBIO U3YYeHHBIX (HOopMyI
KOOPJMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEKIY IBYMs TOUKAMH;

- YMeTh BBIOMPATh MOAXOAMINNA U3YUEHHBIH METO JUIsl PELIeHUs 3a/1a4M, paclo3HaBaTh
MaTeMaTuyeckrue QakThl 1 MaTeMaTUYECKHUEe MOJAEIN B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX,
B HCKYCCTBE; YMEHHE IIPUBOJIUTH PUMEPBI MATEMATHIECKUX OTKPBITHA POCCUNCKON U MUPOBOM
MaTeMaTUYECKON HAyKH.

M2- yMmeTb omnepupoBaTh MOHATUSMH: palUOHANbHAs (QYHKIMS, TOKa3aTelbHas
byHKIMs, creneHHas QYHKIMs, jJorapudmuueckas GyHKIUS, TPUTOHOMETpHUUECKHe (QYyHKIUH,
oOpaTHble (QYHKUUHU; YMEHHE CTPOUTHh I'padMKu M3y4yeHHBIX (QYHKUIUN, UCIOIB30BaTh rpaduku
IIPY U3YYEHUH IIPOLIECCOB U 3aBUCUMOCTEH, IPU PELIEHNH 33134 U3 IPYTUX YYeOHBIX IPEIMETOB
Y 33/1a4 U3 peabHOM JKU3HU; BBIPAXKaTh (YOPMyJIaMH 3aBUCUMOCTH MEX1y BEJIMUYNHAMM;

- yYMeTb ONEpUpPOBaTh MOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHuE,
YpaBHEHUE, HEPABEHCTBO, CUCTEMa YpPAaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTb YPaBHEHHUH,
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HCPAaBCHCTB MW CHUCTCM, palUOHAIBHBIC, HWPPANUOHAIBHLIC, II0KA3aTCIIbHBIC, CTCIICHHLIC,
JIOI‘apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCTPUUCCKHUEC YPABHCHUSA, HCPABCHCTBA U CUCTCMbI; YMCTh PCIIATh
YpaBHCHHA, HCPABCHCTBA W CUCTCMbI C MOMOMIBIO PA3JIMYHBIX HNPUCMOB; PCUIATL YpaBHCHMA,
HCPABCHCTBA U CUCTEMBI C MApaMCTPOM; IIPUMCHATL YPaBHCHUA, HCPABCHCTBA, UX CUCTCMbI JJI
PEHICHUA MaTEMAaTHYCCKUX 3aaa4 U 3aJa4 U3 pas3JIMYHbIX obnacrei HAaYKHU U peanLHoﬁ KHU3HU,

- yMeTh CBOOOJHO ONEPUPOBATH MOHATUSMHU: JIBUKECHHE, MapauIeIbHBIH MEepeHoc,
CHMMETpPHsI Ha IJIOCKOCTH M B MPOCTPAaHCTBE, OBOPOT, IpeoOpa3oBaHue 1Moa00us, mogo0HbIe
¢Guryper; ymeTb pacno3HaBaTh paBHbIE W NOJOOHBIE (UTYphl, B TOM 4YHCIE B TPHUPOJE,
UCKYCCTBE, AapXHUTEKTYpe; YMETh HCIIOJIB30BaTh T'€OMETPUYECKHUE OTHOIICHUS, HaXOAUTh
reOMETPUYECKUE BEUYMHBI (JJIMHA, YTrOJI, IUIOAAb, 00BbEM) MPHU pEIICHUH 3a1ad U3 JPYTrux
y4eOHBIX IPEAMETOB U U3 PeasbHOM KU3HU

M3

- YMETb ONEpHpPOBATh MOHATUSMHU: PAallMOHAIBHBIC, UPPALMOHAIBHBIE, ITOKA3aTeIbHBIC,

CTETIEHHBIE, JToTapu(PMUIECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- yMETb OIEpUpPOBaTh IOHATUSIMU: MHOTOTPAHHUK, CEUYEHHUE MHOIOIpaHHUKA, KYO,
napaieNienuIe ], mpu3Ma, TupaMmuia, Gurypa u moBepXHOCTh BPALICHHS, IIHJIMH/IP, KOHYC, 1Iap,
chepa, ceueHuss GUrypbl BpallleHUs, IUIOCKOCTb, Kacaromiascs c@epbl, HUIWHApPA, KOHYCA,
IUIONIA/Ib TOBEPXHOCTH MUPAMMUIBI, TIPU3MBI, KOHYCa, IMIUHAPA, IJI01aas chepsl, 00beM Kyda,
NPsIMOYTOJIBHOTO Tapajlienenuneaa, nupamMuibl, MPU3Mbl, [UWIMHAPA, KOHYCA, LIapa; yMEHUE
n300paxkaTb MHOTOTPAaHHUKU M TMOBEPXHOCTH BpAIICHMS, UX CEUYEHHUS OT PYKH, C MOMOIIbIO
YEPTEXKHBIX MHCTPYMEHTOB M DJEKTPOHHBIX CPEACTB; yMETh paclo3HaBaTb CHUMMETPUIO B
IIPOCTPAHCTBE; YMETh PaclO3HaBaTh IPaBUJIbHbIE MHOI'OIPaHHUKH;

- YMEThb ONEpPUPOBaTh MOHATHAMH: IPSIMOYTOJIbHAs CHUCTEMa KOOPAMHAT, KOOPAWHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKaJSPHOE IMPOU3BEACHHME, YroJl MEXIY BEKTOPaMU,
CyMMa BEKTOpOB, MPOU3BE/IEHHE BEKTOPA Ha YMCIIO0; HAXOAUTh C MOMOIIBIO U3YyYEHHBIX (hopMyi
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMS TOUKAMHU

M4
- YMETh OIEPUPOBATH MOHATUSAMU: CIIyYalHbII ONBIT U ClIydailHOE COOBITHE, BEPOSITHOCTh

CIIy4alfHOTO COOBITHS; YMETb BBIYHCIATH BEPOSTHOCTh C WCIOJNB30BaHUEM TIpadUUecKux
METO/IOB; MPHUMEHATh (OPMYNbI CIOKEHUS M YMHOXEHMsS BEpOATHOCTEH, KOMOMHATOpPHBIE
dakTel ¥ (opMynbl TpU PpEHIEHWH 3a/ad; OLIEHWBAaTh BEPOATHOCTH pealbHBIX COOBITUH;
3HAKOMCTBO CO CIy4YalHBIMU BEJIMYMHAMH; YMEHUE NMPUBOJUTH NMPUMEpPHI MPOSBICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOAHBIX M OOLIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJIHO ONEpUpPOBATh MOHATHUAMHU: CTENEHb C LIEIBIM IOKa3aTeseM, KOPEHb
HATypaJIbHOH CTENEHH, CTEIEeHb C PAIMOHAIBHBIM ITOKAa3aTeNIeM, CTETICHb C JCHCTBUTEIHHBIM
(BemecTBEHHBIM) TTOKa3aTelieM, JIoTapu(M Yncia, CHHYC, KOCHHYC W TaHTCHC TPOU3BOJIHLHOTO
qHCIa;

- yMeThb CBOOOJIHO OIEpHpOBaTh MOHATUSAMU: Tpaduk QyHKUMU, oOpaTHas (QyHKUHSA,
KOMIO3UIUS (YHKUMH, NTUHEHHas (QyHKIUsSA, KBaapaTUyHas (YHKLUS, CTeTeHHass (YHKUUS C
[EeNbIM  [OKa3aTeleM, TPUTOHOMETpUyYeckre (yHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHUE
¢byHKIMY, MOKa3aTenbHas U Jorapudmuyeckas (QyHKIHUU; YMETh CTPOUTH rpaduku (yHKUIUH,
BBINOJIHATH MPeoOpazoBaHus rpaduKoB PyHKITHIH;

- YMETb UCIOJIb30BaTh rpaduku QyHKIMH 1)1 NU3yUSHHs IPOLIECCOB U 3aBUCUMOCTEH MpH
pELICHUH 33734 U3 APYruX Y4eOHBIX IPEIMETOB U U3 PEaIbHOW >KHU3HHU; BBIpaXKaTh (GopMyIaMu
3aBUCUMOCTH MEXly BEJTMUYNHAMY;
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- CBOOOZHO OINEPHPOBATH MOHATUSAMH: YETHOCTh (PYHKLMH, MEPHUOIUYHOCTH (YHKIIUH,
OTrPaHUYEHHOCTh (DYHKIMHM, MOHOTOHHOCTH (DYHKLMH, 3KCTpeMyM (YHKUMH, HauOojbllee M
HaMMEHbIIIEe 3HAYCHUS! (PYHKIIUN HAa IPOMEKYTKE; YMETh POBOJUTH UCCIICAOBAHHE (DYHKIIHH;

- yMETb HCIOJb30BaTh CBOMCTBA U Tpabuku GYHKIUN Ui pElIeHUS YpaBHEHU,
HEpaBEHCTB M 3a/1a4 C IapamMeTpaMu; M300pa)kaTh HAa KOOPAWHATHON IUIOCKOCTH MHOXKECTBA
pelleHuit ypaBHEHH, HEPAaBEHCTB U UX CUCTEM

MS
- YMCTb OIICPUPOBATH IMOHATHAMU: CPEAHEC apI/I(i)MCTI/I‘{eCKOG, MEaHuaHa, HauOoJIbIIEE U

HalMEHbIIIEEe 3HAYeHMs], pa3Max, AUCIEpCHsl, CTaHAAPTHOE OTKJIOHEHHE 4YMCIOBOro Halbopa;
YMEHHUE U3BJIEKaTh, HMHTEPIPETUPOBATh HH(OpMAIMIO, TPEACTABICHHYI0O B TalnMIax, Ha
auarpamMmax, rpaduKax, OTPaXalollyl0o CBOWCTBAa pPEAIBHBIX IPOIECCOB W  SBICHHIA;
NPEACTaBIIATh WHPOPMAIMIO C TIOMOIIBIO TAONUI] M TUarpaMM; HCCIENOBaTh CTATHCTHYECKUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpapUueCcKuX METOA0B U 3JIEKTPOHHBIX CPEJICTB;

- yMETb OIIEpUpPOBATh IMOHATHAMHU: TOYKA, MpsAMas, IUIOCKOCTb, IIPOCTPAHCTBO,
JBYTpaHHBIA Yroj, CKpEIIMBAIOIIMECS NpsMble, NapaJICIbBHOCTh W IEPIEHIUKYJIIPHOCTD
IOPSIMBIX U IUIOCKOCTEM, Yrojl MEXKIYy NpPSIMBIMH, YIOJ MEXAY NPsSAMON M IUIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSMM, PAaCCTOSIHUE OT TOYKU [0 IIJIOCKOCTH, PAaCCTOSHUE MEXKIY IPSAMBIMU,
paccTosiHuEe MEXAY IIJIOCKOCTIMU;

- YMETb UCIOJIb30BaTh IIPH pEIEHHUH 3a/ida4 U3Yy4YE€EHHbIE (baKI‘bI " T€eOpEMBI IIJIaHUMETPHUH,
YMEHHE OLI€EHNBATb pa3MeEpPbI 00'bEKTOB OKpyXarouiero Mrupa

M6
-YMETb pCIIaTh TCKCTOBLIC 3a/la4M PA3HbIX THUIIOB (B TOM YHCJIC HA IMPOLCHTHI, 1OJIKX U 4YaCTH, HA
JBUXKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYI, HaJOrH, 3aJauyd U3 OOJacTH YIpaBlIEHUs
JIMYHBIMH U CEMEWHBIMU q)HHaHCaMI/I); COCTAaBJISITh BBIPAKCHUA, YPABHCHHA, HCPABCHCTBA U UX
CUCTCMBbI 10 YCIOBUIO 3aJa4u, HUCCJICa0BaATh IMMOJIYYCHHOC PCUHICHUC 158 OLICHUBATH
HpaB,Z[OHO,I[O6HOCTB PE3YIbTATOB,
- *yMeTh ONEepUpOBaTh MOHSATHUSMU: OMPENEICHUE, aKCHOMa, TEOpeMa, CIIEICTBHE, CBOMCTBO,
IMMPU3HAK, JOKa3aTCIIbCTBO, PABHOCUJIBHLIC (1)0pMy.TII/IpOBKI/I; YMCThH q)OpMYJ'II/IpOBaTB O6paTHOC )51
MIPOTUBOIIOJIOKHOE YTBEPXKIACHUE, IPUBOAUTE IPUMEPLI U KOHTPIIPUMEPHI, HCII0Ib30BaTh METO/
MaTeMaTUYeCKON WHAYKIOWUH; IIPOBOJAUTHL JOKA3aTCJIBHLBIC PACCYXKACHHUA IIPpU PCHICHUU 3ala4,
OLICHUBATH JIOTUYECKYIO NMPABUIIBHOCTD PACCYXKICHUM;
- *YMCTL CBOGOI{HO OIICpHUPOBATH HOHATUAMU: MOCJICIOBATCILHOCTD, apI/I(bMCTI/IquKaH
MpOrpeccHusi, TEOMETPUYECKas IMPOrpeccusi, OECKOHEYHO YyOBIBAMOIIas TreoMeTpUYecKas
nporpeccud; yMCEThb 3a/laBaThb IMOCJICAOBATCIILHOCTHU, B TOM YHUCIIC C IMMOMOMIBIO PCKYPPCHTHLBIX
dopmyu;

- *ymeTh BRIOMpATh MOAXOMSIIAN METO JUIsl pEIIeHUs 3a/1a4i; TOHUMaHNEe 3HAYMMOCTH

MaTeMaTUKd B M3YYEHUU TPUPOAHBIX U OOLIECTBEHHBIX IPOLIECCOB U SBJIEHUH; YMETb
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMETb IIPUBOAUTH IIPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MATEMATUYECKOU HAYKHU

M7- ymeTh onepupoBaTh NOHATHUAMM: (DYHKIMS, HENpepbIBHAs (DYHKIMS, TPOU3BOIHAS,
nepBooOpasHasi, OMpEACTCHHbIM HWHTErpai; yMeTh HaXOIUTh MPOU3BOJIHBIE 3JIEMEHTapHBIX
(GyHKIMH, UCIIONIb3YSl CIIPABOYHBIE MaTepUallbl; UCCIEA0BATh B MPOCTEUIINX ClaydasX (QyHKUIUU
Ha MOHOTOHHOCTb, HAaXOJIWTh HAuOOJIbIIME M HAMMEHbIIME 3HaueHHs (YHKLUMHA; CTPOUTh
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM alllapaTa MaTeéMaTHYeCKOro aHajiu3a; MPUMEHSTh
IIPOU3BOJHYIO IIPU PEIICHUU 3a/1a4 Ha [BIKCHHE; PEIIaTh IPAKTUKO-OPUEHTUPOBAHHBIC 3a1a4U
Ha HauOOJIbIINE U HAMMEHbIINE 3HAUCHHSI, HA HaX0XKJICHHE MTyTH, CKOPOCTH U YCKOPEHHUS;
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- YMETh ONEpUPOBATh MOHATHAMM: JBWKCHHE B MPOCTPAHCTBE, MOJOOHBIE (QUTYpHI B
IPOCTPAHCTBE; HCIIOJF30BaTh OTHOIICHHE IUIOMIA/ICH TMOBEPXHOCTEH M O0BEMOB IOJOOHBIX
¢buryp npu pemieHun 3aaad;

- yYMeTh BBIYHCIATH TEOMETPHYECKHE BEIMYMHBI (JJIMHA, Yroji, IUIONIagb, OOBEM,
IUIOINAb MOBEPXHOCTH ), UCIIOJB3Ys U3yUEHHBIE (POPMYIIBI U METOBI

® npeoMemHmubix:

Hl) BJIaAAICHUC MCTOAAaMHU JO0Ka3aTCJIbCTB, aJrOpuTMaMu pCIICHUA 3aaad; YMCHHC
q)OpMy.]II/IpOBaTL OIpCACIICHUA, AKCUOMBI U TCOPCMBI, IPUMCHATL UX, IIPOBOJAUTL JOKA3aTCIbHBIC
pacCyKaAC€HUA B XO0A€ pCHICHUSA 3a/1a4,

I12) ymenume omnepupoBaTh NOHATUSMHU: CTENEHb 4YHCIA, JIorapudM 4YHUCIIA; YMEHUE
BBIMIOJHATh BBIUMCICHHE 3HAUYEHUW U MpeoOpa3oBaHMsl BBIPAKEHUM CO CTEHEHSIMU U
norapudmamu, Tpeodpa3oBaHus JPOOHO-PANMOHAIBLHBIX BBIPAKCHHIA,

H3) YMCHUEC OIICPHUPOBATH NOHATUAMU: pPALITUOHAIIbBHBIC, UPPALINOHAJIBHBIC, IIOKA3aTCIbHBIC,
CTCIICHHBIC, J'IOFapI/I(i)MI/I‘leCKI/IC, TPUTOHOMCTPHUYCCKUC YPABHCHUS U HCPABCHCTBA, UX CUCTEMBI,

I14) ymenue onepupoBaTh MOHATUSMH: (QYHKINS, HENpPEpbIBHAs (YHKIHS, MPOU3BOIHASI,
nepBooOpasHasi, ONpEAETICHHbIM HHTErpai; yMEHUE HaXOJUTh IPOU3BOJHBIE 3JIEMEHTapHBIX
(GyHKIMHI, UCIIOJIb3YSl CIPABOYHBIE MaTEpUalbl; UCCIEA0BATh B MPOCTEHIINX ClIydasix (YHKIUU
Ha MOHOTOHHOCTb, HAaXOJUTh HAuOOJbIIME M HAUMEHbLIME 3HauyeHUs (YHKIMHA; CTPOUTH
rpaduKd MHOTOWICHOB C KCIIOJIb30BAaHHEM alllapaTa MaTeMaTHYECKOTO aHaiu3a; MPUMEHSTb
IIPOU3BOJHYIO IIPU PELICHUH 3a[a4 Ha JABUXKCHHUE; pellaTh IPAKTUKO-OPUEHTUPOBAHHBIC 3a1a4U
Ha HauOOJIbILINE U HaUMEHBIIINE 3HAUEHUs], Ha HaX0X/IEHUE TyTH, CKOPOCTH U YCKOPEHUS;

I15) ymenue onepupoBaTh MOHATUAMU: pallMOHANbHAs (DYHKIMS, TOKa3aTeabHas QyHKIMS,
cTenieHHast (QyHKIus, Jorapugmuueckas QyHKIUS, TPUTOHOMETpHUeckue (QyHKIMH, oOpaTHbIE
(GyHKLIMU; YMEHHME CTPOUTh TIpadUKM H3YyYEHHBIX (QYHKLUH, HCMONb30BaTh TrpaduKud MpU
M3YYEHUHU IMPOLECCOB U 3aBUCUMOCTEN, IPU PEIIEHUH 3a7ad U3 JIPYruX y4yeOHbIX MPEIMETOB U
3aJa4 U3 peanbHOM KU3HH; BbIpaXaTh (JOpMYIaMH 3aBUCUMOCTH MEX/y BEJTMUNHAMM;

I16) ymenue pemats TEKCTOBBIE 3a/1a4H Pa3HbIX TUIIOB (B TOM YHUCJIE€ HA MIPOLIEHTHI, JOJIU 1
4yacTH, Ha JBW)KEHHUE, paboTy, CTOMMOCTb TOBapOB M YCIyT, HAJOTH, 33Jadyd M3 olnactu
yIpaBJIeHUs] JIMYHBIMM M CEeMEMHbIMM (PUHAHCAMH); COCTABIATH BBIPAKEHMS, YpPaBHEHMS,
HEPaBEHCTBA M HMX CHCTEMBI 110 YCJIOBHMIO 3aJadd, HCCIEAOBATh IIOJYYEHHOE pEIICHUE U
OLIEHUBATh MPABJIONOA00HOCT PE3YJIbTATOB;

I17) ymenue onepupoBaTh MOHATHSAMU: CpeHEee aprupMeTHUECKOe, MeIuaHa, HauooJbIlee
U HauMeHbIllee 3HAYEHUs, pa3Max, JAUCIEepPCHs, CTaHIAapTHOE OTKJIOHEHHE YMCIOBOro Habopa;
YMEHHME W3BIEKaTh, WHTEPIPETUPOBATh HH(OpMALMIO, NPEJCTABIEHHYI0 B TaOiuIax, Ha
auarpaMmax, rpadukax, OTpaXalollyl0 CBOWHCTBA pEAIbHBIX MPOLECCOB U  SBICHHIA;
MPEJCTaBIATh UHPOPMALIMIO C MOMOIIBIO TAONUIl U AMArpaMM; HUCCIEN0BaTh CTATHUCTUYECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHNEM IpadMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

I18) ymenue omnepupoBaTh MOHATUSMHU: CIy4allHbI ONBIT M ciay4yallHOe CcOOBITHE,
BEPOATHOCTh CIy4allHOTO COOBITUSI; YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJB30BaHUEM
rpadu4ecKux METO/OB; NPUMEHATh (QOPMYJBl CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (QakThl U (HOPMYJIbl IPH PELICHUU 3a]la4; OLEHUBATh BEPOATHOCTH PEalbHbBIX
COOBITHI1; 3HAKOMCTBO CO CIy4ailHBIMH BETMUMHAMH; YMEHHE IPUBOJUTH IPUMEPHI POSIBICHUS
3aKOHa OOJIBIIMX YKMCET B IPUPOTHBIX U OOIECTBEHHBIX SIBICHUSAX;

I19) ymenue omnepupoBaTh NOHSTUAMM: TOYKa, IpsAMas, IJOCKOCTh, IPOCTPAHCTBO,
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JIBYTPaHHBIA Yroj, CKpeIIMBAIOIIMecs NpsMble, MapajljIeIbHOCTh U HEPIEeHIUKYISIPHOCTh
OPSIMBIX U IUIOCKOCTEM, Yrojl MEXIy HpPSIMBIMH, YrOJd MEXAY HpSAMON M IJIOCKOCTBIO, YIOJ
MEXy IUIOCKOCTSIMH, PAacCTOSHME OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE MEXAY HpPSIMBbIMHU,
paccTosiHuE MEXIy IUIOCKOCTSIMH; YMEHHUE HCIIONIb30BaTh IIPU PEIIEHUU 337ad H3y4EHHbIE
(bakThl U TeOpeMBbI IJITAHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

I110) ymeHue omepupoBaTh MOHATHSAMHU: MHOTOTPAaHHMK, CEUEHUE MHOTOTpPaHHMKA, KYO,
napajieNienune 1, pu3mMa, nupaMmuia, Gurypa v moBepXHOCTh BpAIEHUs, IMIMHAP, KOHYC, Iap,
cdepa, ceyeHus (UIypbl BpalleHUs, IUIOCKOCTb, Kacaromasics cdepbl, LUWIMHApPA, KOHYca,
IUIOINAAb TOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, IMIIMHAPA, TUIOIMAAb cepsl, 00beM Kyoa,
IOPSAMOYTOJIBHOTO Mapaljiefenunena, NupaMuisl, IpU3Mbl, [MUWIMHIPA, KOHYca, IIapa; YMEHHE
n300pakaTh MHOTOTPAaHHMKH ¥ IMOBEPXHOCTU BpAIEHUS, UX CEYCHHUS OT PYKH, C TOMOIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHME paclo3HaBaTb CHUMMETPUIO B
IPOCTPAHCTBE; yMEHHUE PACIIO3HABATH MPABUIIHHBIE MHOTOTPAaHHUKH;

I111) ymenue onepupoBaTh MOHATUSAMU: IBUKEHHE B MPOCTPAHCTBE, MOJI00HBIE (PUTYPHI B
MPOCTPAHCTBE; HWCIOJIB30BaTh OTHOIICHUE IUIOMAACH IMOBEPXHOCTEH M OOBEMOB TMOJOOHBIX
buryp npu penieHuu 3aaad;

I112) ymeHue BBIYUCIATH T€OMETPUYECKHE BEIWYHMHBI (JIMHA, YroJi, IUIOAIb, O00BEM,
TUIONIA/Ib TTIOBEPXHOCTH ), UCIIOJIB3Ysl U3YYCHHBIE JOPMYIIBI U METO/IBI;

I113) ymenuwe omepupoBaTh TMOHATUSAMU: NPSIMOYroiibHAs CHCTeMa KOOpAHMHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPJAMHATBI BEKTOPA, CKAJISPHOE IPOU3BENEHUE, Yrojl MEXIy
BEKTOPAMH, CyYMMa BEKTOPOB, MPOM3BEJEHUE BEKTOpa Ha YHCIO; HAXOIUTH C IOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPAUHATHI CEPEUHBI OTPE3Ka, PACCTOSTHUE MEKIY JBYMsI TOUKaMHU;

I114) ymenue BbIOMpPATh MOAXOAIIMN HM3YyYEHHBIM METOJ Ul pelleHus 3aaayd,
pacno3HaBaThb MaTeMaTHueckue (akThl M MaTeMaTH4YeCKHMEe MOJeNM B MPUPOIHBIX U
OOIIIECTBEHHBIX SBJIEHUSX, B MCKYCCTBE; YMEHHE MNPHUBOJUTH INPUMEPHl MaTeMaTHYECKHX
OTKPBITHIA POCCUMCKON U MUPOBOW MaT€MaTHYECKOW HAYKH.

Oco0oe 3HAYEHHE THCHMILINHA nMeeT npu dopmupoBanuu u pazsuruu OK:

OK 3. OpFaHI/ISOBLIBaTB CO6CTB€HHYIO ACATCIIBHOCTD, BBI6I/IpaTB THUIIOBBIC MCTOJAbBI H
CIIOCOOBI BBIMIOJIHECHUS HpO(beCCI/IOHaJ'ILHLIX 3aJa4, OIICHUBATb UX B(b(beKTI/IBHOCTB 1 Ka4CCTBO.

OK 4. IIpuHuMath pemieHus B CTaHJIAPTHBIX M HECTAHAAPTHBIX CUTYallUiX, B TOM YHCIE
CUTyalUsX PUCKA, U HECTH 3a HUX OTBETCTBEHHOCTD.

OK 6. OcymiecTBisSTh MOUCK W UCHOIb30BaHUE HHPOPMAILMU, HEOOXOAUMOM s
3(PEKTUBHOTO BHIMOTHEHUS MPOGECCHOHANBHBIX 3a7a4, MPO(hEeCCHOHATBFHOTO U JTUYHOCTHOTO
pa3BUTHSL.

OK 7. MHcnonb3oBarb  HMH(OPMAIMOHHO-KOMMYHHMKAI[MOHHBIE  TEXHOJOTUU B
npodheccuoHaTbHON NeSTENbHOCTH.

JIMYHOCTHBIE Pe3YJILTATHI _PeaJu3alii NPOrpaMMbl BOCITUTAHUS:

JIP 3. IIposBistomnii aKTUBHYIO TPa’KIaHCKYIO MTO3UIMIO HA OCHOBE YBa)KECHHS 3aKOHA U
NPaBOMOpSIJIKA, MpaB M CBOOOJA COrpaxJaH, YBOKEHUS K HCTOPUYECKOMY H KYJIbTYPHOMY
Hacinenuio Poccun. OCO3HAHHO M JIE€ATENBHO BBIPAXKAIOIIWK HENPUSATHE IUCKPUMUHAUUU B
o0IIecTBE IO COLMAIBHBIM, HAlMOHAJIBHBIM, pEIMTHO3HBIM MpPU3HAKAM; H3KCTPEMH3MA,
TEPpPOpPU3Ma, KOPPYIIIMH, AaHTHUTOCYIapCTBEHHON nesTenbHOCTH. OOnmagaronuii  OmbITOM
IPaXXAAHCKOW COLMAJIBHO 3HAYUMOM JEATENbHOCTH (B CTYIEHYECKOM CaMOYIIPaBJICHUU,
JT0OpPOBOJIBUECTBE, HKOJIOTMUECKUX, MPUPOIOOXPAHHBIX, BOEHHO-MATPUOTHYECKUX U Jp.
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00BEIMHEHUSX, aKIusAX, nporpammax). [IpuHMMaromuii posb wW30UpaTens W ydacTHHUKA
OOIIECTBEHHBIX OTHOIIEHHH, CBSI3aHHBIX C B3aMMOJICHCTBHEM C HAPOIHBIMU U30pAaHHUKAMH

JIP 4. ITposiBnsironuii ¥ AEMOHCTPUPYIOIIMI YBAXKEHUE K TPYY YEJIOBEKA, OCO3HAIOIIUNA
[IEHHOCTh COOCTBEHHOTO TpyJda H TpyAa JAPYyruxX JroAedH. OKOHOMHUYECKH aKTHBHBIH,
OpPUEHTUPOBAHHBIN HAa OCO3HAHHBINA BHIOOP cdepbl MpodecCHOHATBHON AEATEILHOCTH C YYETOM
JUYHBIX JKU3HEHHBIX IUIAHOB, NOTPEOHOCTEH CBOEH CEeMbH, POCCHHCKOTO OOIIECTBA.
Bripaxaronuii 0CO3HaHHYI0 TOTOBHOCTh K MOJYYEHHUIO MPOPECCHOHATBHOIO O0pa3oBaHUS, K
HENPEPHIBHOMY 00pa30BaHHUIO B TEUCHHE KU3HU J[eMOHCTPUPYIONIUI TTO3UTUBHOE OTHOIIICHUE
K PperyJupoBaHUIO TPYAOBBIX OTHOIIEHHH. OpHEHTHpOBaHHBI Ha camMooOpa3oBaHUE U
npodecCHOHaNbHYI0 TEPENOATrOTOBKY B YCJIOBHSIX CMEHBl TEXHOJOTMYECKOro yKiIaaa u
COITYTCTBYIOIIMX COLMANBHBIX mepeMeH. Ctpemsimiics K (OPMHUPOBAHHIO B CETEBOM cperne
JUYHOCTHO U MPOECCHOHATBHOTO KOHCTPYKTUBHOTO «IIM(POBOIO CIIEIa»

JIP 6. OpreHTUPOBaHHEIH Ha  npodecCHOHATbHBIE  JOCTHIKCHHS, JIEATEIILHO
BBIpAXXAIOIHMI MO3HABATENbHBIE HHTEPECHI C YIETOM CBOMX CIIOCOOHOCTEH, 00pa30BaTEILHOTO U
po¢eCCHOHATHFHOTO MapIIPyTa, BEIOPAHHONM KBATU(UKALIHH.

JIP9. CoszHarmomuii IEHHOCTh XHW3HH, 3JI0pOBbs M Oe3omacHocTd. CoOnmromaroniuii 1
IpONaraHAupPYIOIUKA 3I0POBBI 00pa3 KHU3HH (3I0pOBOE MHTAaHUE, COOJIOJACHWE TUTHEHBI,
PeKUM 3aHATHH W OTHAbIXa, (pU3MYecKas aKTUBHOCTH), JEMOHCTPHUPYIOIIMA CTpEeMJIEHHE K
¢du3nUIecKOMy COBEpIIEHCTBOBAaHUIO. [IposBiIsONNii cCo3HaTENFHOE 1 000CHOBAHHOE HETIPHUSITHE
BPEIHBIX MPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, yIoTpedieHne alkorosi, HAPKOTHKOB,
MICUXO0AKTUBHBIX BEIIECTB, a3apTHBIX WIp, JIOOBIX (OPM 3aBHCHUMOCTEH), IECTPYKTUBHOTO
MOBE/ICHUS B OOIIECTBE, B TOM UUCIIE B IU(POBOH cpefe.

TPEBOBAHUA K PE3YJIbTATAM OBYYUYEHU A

1.4. PexomeHayeMoe KOJMYECTBO YacOB Ha OCBOCHHE Y4YEOHOW JAMCLMILIMHBL:
00s13aTeIbHON ayIUTOPHOM ydeOHOUM Harpy3ku oOydaromierocsi 220 4acoB; CaMOCTOSITEIbHOM
paboTsl oOyuatomierocs 4 yaca.
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2. CTPYKTYPA U COJAEP)KAHUE YUEFHOW JUCIUILIUHBI

2.1. O0beM yueOHOI JMCHHMIJIMHBI M BUABI Y4eOHOI padoThI

Bunx yuebnol paboThl KonuyectBo
4acoB
OO0si3aTenbHas ayJuTOpHAs yueOHasi Harpy3Ka 220
B ToM uncne
TEOpPETUYECKOe 00yUeHnE 160
MPAKTUYECKHUE 3aHATUS 60
[TpodeccnoHaIbHO OPUEHTHPOBAHHOE COJICPKAHUE 88
B Tom uncie
Teoperndeckoe oOydeHue 54
[IpakTueckue 3aHATHS 34
WuauBuyanbHBIA TPOEKT (na/Her)™** HET
caMoCTOsITeNIbHAsl paboTa CTYIEHTOB 4

[IpomexyTouHas aTTectanus (dK3aMeH) - ; And.3auer
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2.2. TemaTu4eckuil m1aH U coiep KaHue y4eOHON AUCIMILIMHBI «<MATEMaTUKA!

Conepxanue yyeOHOro MaTepraia (OCHOBHOE U IIPo(eccCHOHaIbHO-

HaumenoBanue pa3znenon . O06bem YpoBeHb
4 Tent OpPUEHTUPOBAHHOE), JIA0OPATOPHBIC U MPAKTUYCCKUE 3aHATHUS, IPUKIIATHON MOIYITh 4acOB e —
(npu HAJIMYMM)
1 2 3 4
OcHoBHOE coJiep>KaHue
1.Paznen IloBTOpeHMe Kypca MaTeMaTHKU OCHOBHOM IIKOJIbI 16
Tema 1.1 Coneprxkanue yaeOHOro MaTepuana
[enb u 3anauu | Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue nPUKiIaOH0zo
MaTEeMaTHUKHU IIpHU | MOOy5)
OCBOEHMH CHEUaIbHOCTH | 1 ba3oBbie 3HaHUA U yMEHUS 110 MaTeMaTHKE B MPOGeCCHOHATBHOM U B 2 1
MOBCEIHEBHOM /1€ATEIHHOCTH.
Tema 1.2 Coneprxkanue yaeOHOro MaTepuana
Uucna wu  BeraucieHus. | Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue nPUKiIaoHozo
Beipaxenus U | MoOyns)
npeoOpazoBaHus 2 | He#ictBusT Hag  TOJNOXHUTENBHBIMM M OTPUIATENBHBIMH  YHCIIAMH, 2 1
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.
JeiicTBus co cTeneHsaMu, (OpMYIIbl COKPAIIEHHOTO YMHOXKeHUs. JleiicTBus
CO cTeneHsIMU, POpPMYJIIbI COKPAIIEHHOTO YMHOXKEHHUS.
Tema 1.3. Coneprkanne ydeOHOT0o MaTepuana
I'eomerpus Ha uiockoctd | Ilpogpeccuonanvno-opuenmupogannoe cooeprcanue (cooepicanue nPUKIAOHO20
MO00yns)
3 Bunsr mnockux ¢uryp u ux miomaab. [IpakTHKo-OpueHTHPOBAHHBIE 33]]a4H B 2 1
Kypce reOMEeTpHUH Ha MIOCKOCTH
IpakTuyeckoe 3ansaTe Ne 1. [IpakTHKO-OpMEHTHpOBaHHBIE 3aJaul B Kypce 2 2

TCOMETPHUH HaA IMIIOCKOCTU

Tema 1.4
[IpoueHTHBIE BHIYUCICHUS

Coneprkanne yaeOHOT0 MaTepuana
Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue nPpuUKIaoHo20
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Mooyns)

IIpakTnyeckoe 3ansitue Ne 2 [IpocTble NPOLEHTH, pa3HbIE CIOCOOBI HX 2
BbIYMCIICHUS. CIOKHBIE IPOLEHTHI.
Tema 1.5 ConepxaHue yaeOHOT0O MaTepuaa
VYpaBHeHus u HepaBeHCTBa | Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepiricanue nPpuKiaoHozo
MO00ys)
IIpakTuyeckoe 3ansaTme Ne 3. JluHeliHble, KBaJpaTHbIC, IPOOHO-JIMHECHHBIC 2
YpaBHEHHUS U HEPABEHCTBA.
Tema 1.6 Coneprxkanue yaeOHOro MaTepuana
Bxo1HOI KOHTPOJIb IIpakTuyeckoe 3ansaTue Ne 4. Broruncnenuss u npeoOpa3oBaHus. YpaBHEHUS U
HepaBeHCTBA. ['eomeTpus Ha MIIOCKOCTH 2
Koumponvnasa paboma .
Pa3nes 2 Ilpsimble M JIOCKOCTH B MPOCTPAHCTBE 12
Tema 2.1. Copneprxanue yueOHOro MaTepuaia
OcHoBHbIE MOHATHUSA
CTEPEOMETPHH.
Pacnonoxxenune npsmeix u | 4 [Ipenmer crepeomerpun. OCHOBHBIE MOHSATHUS (TOYKa, MpsAMas, IUIOCKOCTb, 2
IJIOCKOCTEH npoctpancTtBo). OCHOBHbIE aKCHMOMBI cTepeomeTpun. Ilepecekaromuecs,
NapajuleJbHble W  CKpeluBaromuecs npsMsele. [IpusHak u  CBOWCTBO
CKpeluBaroImuxcs npsiMbix. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBI.
Tema 2.2. Coneprxanue yueOHOro MaTepuaa
[TapamnensHOCTh TpsIMBIX, | IIpogheccuonanvno-opuenmuposannoe cooepicanue (cooepricanue nPpUKIAOHO20
OpsIMOM W IUIOCKOCTH, | M0OOY/51)
IIJIOCKOCTEMN
2
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5 | [TapannenbHble mpsiMas U 1uiockocTb. Omnpenenenue. Ilpusnak. CpolicTBa
[Tapamnensubie  miockoctu. Omnpenenenne. I[lpusnak. CaoiictBa  (C
JIoKa3aTeslbcTBOM). Terpasap u  ero anemeHtol. [lapamnenenunen
[Tapamnensubie mwiockoctu. Omnpenenenue. Ilpusnak. Terpasap u  ero
aneMeHThl. [lapamnenenunen u ero snemMenThl. CBONCTBA MPOTHBOIIOIOKHBIX
rpaHed U auaroHanen napaienenunena. Iloctpoenue ceuenuii. Pemienue
3ajad.

Tema 2.3.
IlepneHquKyIsIpHOCTH
IPSAMBIX, IPSIMOHN U
IIOCKOCTH, TNIOCKOCTEH

Coneprxanue yueOHOTO MaTeprasa
Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0
Mo0yns)

6 IlepnenaukynspHsle npsMele. [lapaensHbie npsMble, IEPIEHINKYIISAPHBIE K
I0CKOCTH. IIpu3HaK NEpHEHIUKYISAPHOCTH NPSAIMOM U IUIOCKOCTH.
HoxaszarenbctBo. Ilepnennukynsasp u  HakinoHHas. IlepnenpukynsapHsie
I0CKOCTH. [IpHU3HaK nepneHguKyJIsApHOCTH IIJIOCKOCTEN. [JoKa3aTesbCeTBo.
PaccrosiHus B IpOCTPAaHCTBE

Tema 2.4. Coneprkanue y4eOHOro MaTepuana
T M Tpex v

copema 0 pex 7 Teopema 0 Tpex mepneHAUKYIsApax. YTodl MEXAy MNPSMOM U IJIOCKOCTHIO.
TICPHCHINKYIApax VYron Mexay niIoCKOCTSIMU
Tema 2.5. Cogepxanue yaeOHOTro MaTepuana
[TapannensHele, Ilpogheccuonanvno-opuenmuposannoe cooepryicanue (cooeprcanue nPUKIaOHo20
MEePICHINKYJISIPHBIE, Mooyns)

CKPCIIUBAIOIIHUECS IPAMBIC

IIpakTuyeckoe 3ansitue Ne 5. AKCHOMBI cTepeoMeTpuu. [lepneHauKyIIpHOCTh
NpAMOM M IUIOCKOCTH, MAapaJJIEIbHOCTh JIBYX MPSAMBIX, MNEPHEHIUKYIIPHBIX
IJIOCKOCTH, NEPIEHAUKYISPHOCTD INIOCKOCTEN

Tema 2.6.

CogepxaHue yaeOHOTO MaTepHuala
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Pewenne 3anau. [Ipssmblie u

IIpakTnyeckas padora Ne6. PacnonoxeHue mpsMBIX U IUIOCKOCTEH B

TUIOCKOCTH B | mpocTpaHcTBe. llepneHIuKyaIpHOCTh U NapaJlIebHOCTh MPSMBIX M IJIOCKOCTEH.

IIPOCTPAHCTBE CkpemuBaroiuecs npsmelie. Konmpoavnaa paboma 2

Pa3nen 3. KoopauHaTsl 4 BEKTOPBI 10

Tema 3.1 ConepxaHue yaeOHOT0O MaTepuaa

JlexapToBbl KOOPIMHATHI B

npoctpancTBe. PaccrosiHue

MEXIy JByMS TOYKamu. | 8 JlekapToBBl KOOpIWMHATBI B mpocTtpaHcTBe. [Ipocreiimme 3amaun B 2

Koopaunatel  cepenuHsl KoopauHaTax. PaccTosiHue Mexay IByMs TOYKaMH, KOOPIWHATHI CEpPEIUHBI

oTpe3Ka OTpe3Ka .

Tema 3.2 Copneprxkanue yaeOHOro MaTepuana

Bekrops! B mpocTpaHCTBE. 9 | Bekrops! B mpocTpancTBe. ClI0XKEHHE U BEIUUTAHUE BEKTOPOB. Y MHOXKEHUE 2

Vron MeXIy BEKTOPaMH. BekTOpa Ha yncio. Komruranapueie BekTopel. CKaIsipHOE TPOU3BEACHNE

CKa/IsipHOe TPOM3BEIEHHE BEKTOPOB. PaznoskeHne BeKTOpa Mo TpeM HEeKOMIUIAaHAPHBIM BEKTOPaM.

BEKTOPOB 10 | KoopauHathl BEKTOpa, CKalIpHOE MPOM3BEICHHE BEKTOPOB B KOOpAMHATAX, 2
YroJl MEXIYy BEKTOpaMH, yroj MEXIy HPSIMOH U IIOCKOCTBIO, YTOJI MEXIY
TUTOCKOCTSIMU. Y paBHEHHUE IJIOCKOCTH.

Tewma 3.3 Coneprkanue yaeOHOro MaTepuana

[IpakTuxo- Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20

OPUEHTUPOBAaHHBIE 3a/adyd | M00Y/1s)

Ha koopauHatHoH | [IpakTtudeckoe 3anaTue Ne7.  KoopauHatHas — MIOCKOCTh.  Brrumcnenue 2

IUIOCKOCTH paccTosSHUH U IUIOMAAeH Ha TUIOCKOCTH. KomruecTBeHHBIE pacueThl.

Tema 3.4 Coneprkanne yaeOHOT0 MaTepuana

Pemenue 3agad. | [IpakTudeckoe 3ansitme Ne 8.J[ekapToBbI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI 2

KOOp,Z[I/IHaTLI H BCKTOPLI

B IIPOCTPAHCTBC. CrnoxxeHre W BBEIYHUTAHHE BCKTOPOB. YMHOXEHHE BCKTOpa Ha
quCIo0. KOMHJlaHapHLIC BCKTODPHI. CKaJ'I}IpHOe IMPONU3BCACHUC BCKTOPOB.
Paznoxenue BCKTOpA 110 TPEM HCKOMIUIAHAPHBIM BEKTOpPAM. HpOCTGﬁH.IHC 3aJa4u B
KoopJuHarax. KOOp}II/IHaTI)I BCKTOpaA, PAaCCTOAHUC MCKIAY TOUYKaMH, KOOPJAWHATHI
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CCPCANHBI OTPC3Ka, CKAIAPHOC HNPOU3ZBCACHHUC BCKTOPOB B KOOpAHMHATAX, YIroJ

MEXly BEKTOpaMH, YIOJl MEKIY IPSIMON U IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMHU.

Konumponvnas paboma
Pa3zgea 4. OcHoBbI TpUTrOHOMeTpHHU. TpUroHoMeTpryeckne QyHKIUN 26
Tema 4.1 Conepkanue ydeOHOro MaTepuasa
Tpuronomerpuyeckue 11 | Paguannas wmepa yria. [loBOpoT TOYKM BOKpYr Hayajga KOOpIHMHAT.
(GyHKIUU TPOU3BOIHHOTO OnpeneneHyue cuHyca, KOCHHYCA, TaHI€HCAa W KOTaHI€HCa. 3HAaKU CHHYyca, 2
yria, yncna. Panuannas u KOCHMHYCa, TaHI€HCa M KOTaHTE€HCa I10 YETBEPTSAM. 3aBUCUMOCTb MEXIY
rpajgycHas Mepa yria CHUHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTaHT'€HCOM OJIHOT'O U TOI'O K€ yrJja.
Tema 4.2 Cogepxanue yueOHOro MaTrepuana
OcHoBHbIE 12 | Tpuronomerpuyeckue ToxaecTBa. CHHYC, KOCHHYC, TAaHT€HC U KOTaHTEHC
TPUTOHOMETPHYECKHE yIJ0B o U - o. Dopmysbl mpUBeICHUS. 2
TOX]IECTBA.
DopMyIIsI IPUBEICHUS
Tema 4.3 Coneprkanne ydeOHOT0o MaTepuana
Cunyc, xocunyc, taHrerc | 13 | Cymma u pasHocth cuHycoB. CymMMa W pa3HOCTh KocuHycoB. CHHYC H 2
CyMMBl M Pa3HOCTH JIBYX KOCHHYC JBOMHOro yrna. ®opmynsl mojoBuHHoro yria. IIpeoOpasoBanus
YTJIOB CYMMBI TPUTOHOMETPUUECKUX (YHKLUUN B MPOU3BEICHHE U NMPOU3BEIEHUS B
Cunyc u KOCUHYC CyMMY.
nBoiHOro yria. ®opmyinsl | 14 | BelpakeHHe TPUTOHOMETPHYECKUX (YHKIHUI 4Yepe3 TaHI'CHC IMOJOBHHHOTO
MOJIOBUHHOTO yTiia apryMeHra. [Ipeo6pazoBanust MPOCTEHIINX TPUTOHOMETPUUECKUX 2

BBIPAKCHU.

Tema 4.4 Coneprkanne yaeOHOT0 MaTepuana
Oynkuuu, HX cBoucTBa. | 15 | OOnmacte ompeneneHuss W MHOXKECTBO 3HadyeHWH (yHkmumit. YETHOCTS, 2

Crnioco0sl 3a/1aHKs HEYETHOCTb, IEPUOIUYHOCTh PYHKIMNA. CriocoObI 3a1aHus HyHKIUH.
byHKIMMA
Tema 4.5 Coneprxanue yueOHOro MaTepuaa
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Tpuronomerpudeckue
¢yHKIMM, MX CBOWCTBA U
rpaduku

16 | OGnactp onpeneneHUss W MHOXECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX
¢bynkunii. YETHOCTh, HEYETHOCTH, MEPUOJUYHOCTH TPUTOHOMETPUUYECKHUX
¢ynkuunii. CoiicTBa U rpaduku GYHKIUMH y =COS X, Yy =Sin X, y =tg X, y =

ctg x.
Tema 4.6 Coneprxkanue yueOHOro MaTepuana
IIpeoOpazoBanue IIpakTuyeckoe 3ansaTme Ne9, Ckatme ®  pacTshkeHHE — TpadUKOB
rpadukoB TPUTOHOMETPUUECKUX (PYHKIIHA.
TPUTOHOMETPHUYECKHUX [Tpeobpa3zoBanue rpadKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
byHKIMi
Tema 4.7 Coneprkanue yaeOHOro MaTepuana
Ornucanue Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHOZ0
IIPOU3BOJCTBEHHBIX Mooynn)
mporeccoB ¢ nomouwsio | 17 | Mcronp3oBaHue CBOWCTB TPUTOHOMETPHUECKUX byHKIMI B

rpaduxoB QyHKINN

Hpoq)eCCHOHaHLHBIX 3aJgadyax

IIpakTnyeckoe 3ansitue Ne 10. Mcnonb3oBaHHE CBOMCTB TPUTOHOMETPHUYECKUX
¢byHKLMH B TpoecCHOHABHBIX 3a/1a4ax

Tema 4.8 Coneprkanue ydeOHOT0 MaTepuana

OO6patHbIe 18 | O6patHbie TpuroHomMeTprueckue Gpyakiun. Mx cBoiicTBa 1 rpaduKu
TPUTOHOMETPHUYECKHE

byHKIIUHN

Tema 4.9 Copneprxanue yueOHOro MaTepuaa

Tpuronomerpudeckue

YpaBHCHUA U HCPABCHCTBA

19 | VpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
Pemenne TpUrOHOMETPUYECKUX YPaBHEHUN OCHOBHBIX THIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKHE YPAaBHEHHS, CBOIAIIMECS K KBAaJIPATHBIM, peEIIacMble
pa3IokKEHUEM Ha MHOKUTEIH, OJITHOPOJIHBIE. IIpocreitmne
TPUTOHOMETPUUECKHUE HEPABEHCTBA

Tema 4.10

Coneprkanne yaeOHOT0 MaTepuana
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Cucremsl 20 | CucreMbl IPOCTEHIIMX TPUTOHOMETPHUECKUX YPaBHEHUN 2

TPUTOHOMETPHUYECKHIX

ypaBHEHUI

Tema 4.11 Cogneprkanue ydeOHOro MaTepuasa

Pemenne 3amad. ocHoOBHI | [IpakTuyeckoe 3ansitue Ne 11. IIpeoOpazoBaHuWe TPUTOHOMETPUUYCCKUX

TPUTOHOMETPHH. BbIpaXeHUI. PellleHMe TPUTOHOMETPUYECKUX YpaBHEHHUUW W HEPABEHCTB B TOM 2

Tpuronomerpuyeckue YHCJIe C CITIOJIb30BAaHHEM CBOWCTB (DYHKIIUH.

byHKUIUM

Pa3nean 5. [IpousBoanas pyHkium, ee npuMeHeHne 22

Tema 5.1 Coneprxkanue yaeOHOro MaTepuana

Iloustue MPOU3BOAHOM. | 21 OrmpezenieHne YHUCIOBOM TOCIIEIOBATEIBHOCTH W CHOCOOBI €€ 3aJlaHusl.

@opmynasl U IpaBuiIa CpoiicTBa 4HMCIOBBIX MoOcienoBaTeslbHOCTEN. OmnpeneneHue mnpexaena

G depeHIMPOBAHS MOCJICIOBATEILHOCTH.  BBIUKCIIEHHE TMPENesoB  MOCIEN0BATEILHOCTEH. 2
IIpenen ¢ynkuuu Ha OeckoHeuHocTH. Ilpenen ¢yHKUMHM B TOYKe.
[Ipupamenne aprymenta. [lpupamenue QyHkuuu. 3amadu, TPUBOASIINE K
MOHATHIO  Npou3BoAHOW.  OmnpeneneHne  MPOU3BOJHOW.  ANTOPUTM
OTBICKaHUS TPOU3BOTHOM.

Tema 5.2 Coneprkanue yaeOHOro MaTepuana

[IpousBonHbIe CYMMBI, | 22 ®opmynsl audpdepenunponanus. [Ipasuna quddepeHunpoBanms 2

Pa3HOCTH  IPOU3BENEHUS,

4aCTHOTO

Tema 5.3 Coneprxanue yueOHOro MaTepuasa

[IpousBonHbIe 23 Omnpenenenue cnoxHoM ¢(yHkuu. I[IpousBojHas TPUTOHOMETPUUECKUX

TPUTOHOMETPUYECKUX ¢bynkuii. [IpousBoaHas cinoxHON GyHKIUU 2

¢byukuuii.  IIpousBoanas
CIIOKHON (QYHKIIUU

Tema 5.4

Coneprkanne yaeOHOT0 MaTepuana
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[Tonsatue 0
HETPEPHIBHOCTH (PYHKITHH.
Meron uHTEpBAJIOB

24 [lonsatue wnenpepbiBHOW (yHKIMH. CBoicTBa HENMPEpBHIBHOW (YHKINU.
CBs3bp M@Ky HENpEpbIBHOCTHIO M AM(PepeHInpyeMOCTbI0 (YHKIUU B
TOYKE. AJITOPUTM pEIICHHs] HEPABEHCTB METO/IOM HHTEPBAJIOB

Tema 5.5 ConepxaHue yaeOHOT0O MaTepuaa
['eomeTpuyeckuit u > = =
N 25 I'eomeTpruecKuii CMBICT MPOU3BOAHON (PYHKIIMH — YIIIOBOH KO3(P(UIIHEHT
buznyeckuit CMBICTT . .
. KacarenpbHOW K Tpaduky (YHKIMHM B TOYKE. YPaBHEHHE KacaTelbHOU K
IIPOU3BOTHON .
rpaduky (YHKIHAWA. AJITOPUTM COCTABJICHHS YpPaBHEHHS KacaTelIbHOM K
rpaduky ¢byHkuun y=f(x)
Tema 5.6 Copneprxkanue yaeOHOro MaTepuana
dusznyeckuit cMmbicl | [IpakTuyeckoe 3anatue Ne 12, ®Dusuueckuit (MEXaHUYECKHUU) CMBICI
MIPOU3BOTHOM B | IPOM3BOJIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
PO eCCHOHAIBHBIX
3aJavax
Tema 5.7 Cogepxanue yaeOHOTo MaTepuana

MOHOTOHHOCTD  (DYHKITHH.
Touku sxkcTpemyma

26 Bospacranne u yObiBaHME (YHKIMH, COOTBETCTBME BO3pacTaHUS U
yObIBaHUS (YHKIMHU 3HAKy NMPOU3BOAHOM. [IoHSATHE MPONU3BOIHON BHICIIETO
MOPSIAKA, COOTBETCTBHME 3HAKA BTOPOM TNPOU3BOJHOM  BBIITYKJIOCTH
(BorHyTOCTH) (PYHKIIMM Ha OTpe3Ke. 3aJaud Ha MAKCUMyM W MUHHMYM.
[ToHsiTHE acCUMOTOTHI, CIIOCOOBI UX OMpENENIeHUs. AJITOPUTM HUCCIIEI0BAaHUS
(GYHKIMU M MOCTPOEHMsI ee rpaduka ¢ MOMOIIBI0 MPOU3BOAHON. J[poOHO-
TUHEWHas QYHKIUSA

Tema 5.8
UccnenoBanune QpyHKIuUi 1
ocTpoeHue rpaduKkoB

CogepxaHue yaeOHOTO MaTepuana

27 HccnenoBanmne GpyHKIMHM HA MOHOTOHHOCTH M ITOCTPOCHHE TPaUKOB.

Tema 5.9 HawuGombluee u
HauMeEHbIIIEe 3HAYECHUS

byHKIIIN

CogepxaHue yaeOHOTO MaTepuana

28 Haxoxaenne HamOOJNBIIEr0 W  HAWMEHBIIETO0 3HAYeHWH  (QYHKIHH,

MOCTPOCHUC Fpa(l)I/IKOB MHOT'OWICHOB C  HCIIOJIb3OBAHUCM  aIlllapaTa
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MaAaTeMaTH4YCCKOIro aHajin3a

Tema 5.10
Haxoxnenue
ONTUMAIBHOTO pe3yjbTaTa

Copnepxanue yueOHOro Marepuasa
Ilpogpeccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue NPUKIAOHO20
Mooyns)

¢ noMoueo npoussoanoi | Ipakruyeckoe 3ansitue Ne 13. Hanmensiiee u HanOospIee 3HaueHUE (PyHKITHH 2
B IIPAaKTUYECKUX 3a/1a4ax
Tema 5.11 Cogepxanue yueOHOro MaTrepuana
Penrenune 3a1a4. | [IpakTuyeckoe 3ansatue Ne 14. @opmynsl u mnpaBuna AuddepeHInpOBaHMUS.
[IpousBonnas Gpynkuuu, ee | Mccnenosanre GyHKIUI ¢ MOMOIIBIO MPOU3BOAHON. Hanbobiee 1 HanMEHbIIIEe 2
IIPUMEHEHHE 3HavyeHus: Gpynkuuu. Konmponsnasn pavoma.
Paznen 6. 34
MHororpaHHHKHM ¥ TeJia BpalleHust
Tema 6.1 Cogepxanue yueOHOro MaTrepuana
Bepumnsl, pebpa, rpanu | IIpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprycanue nRPUKiIAOH020
MHOTOTpaHHHKA M00yns)

29 [Tonstue w™HoOrorpanHuka. Ero »simeMeHTH: BepmMHBI, pelOpa, TpaHH. 2

Huaronans. Cedenue. BeITyKiibie 1 HEBBITYKIJIbIE MHOTOTPaHHUKH

Tema 6.2 Coneprkanne ydeOHOT0o MaTepuana
[Tpusma, ee | 30 [Tonstue mpusmel. Ee ocHoBaHuss W OOKOBBIE TpaHHU. BricoTa mNpU3MBL 2
COCTABIISIIONIME, CEUCHHE. [Ipsmas u HakioHHas npusMma. [IpaBunbHas npusma. Ee ceuenue
[Ipsimasi w  mpaBUJIbHAA
MIPU3MBI
Tema 6.3 Coneprxanue yueOHOro MaTepuasa
[Tapannenenunen, ky0. | 31 [Mapannenenunen, CcBOHCTBa NPSIMOYTOJIBHOTO Iapajulesenumena, Kyo.
CeuenHue KyOa, Ceuenue ky0a, mapajienenumneaa
napajuiesenuneaa 2
Tema 6.4 Copneprxanue yueOHOro MaTepuaa
[Tupamuna, ee | Ilpogpeccuonanvno-opuenmupogannoe cooeprcanue (cooepicanue RPUKIAOHO20
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COCTAaBIISIONINAE, CCUCHHE.
[IpaBunpHas nupaMuaa.

VYceuenHnas nupamuaa

Mooyns)

32 [Mupamuna u ee anemenTsl. Ceuenue nupamuisl. [IpaBuiibHas nupamuza.
VYceuennas nupamuaa

Tema 6.5 CopepxaHue yaeOHOTro MaTepuaa

BokoBas " nosiHas | 33 [Tnomank 6OKOBOM M MOTHON MOBEPXHOCTH MPU3MBI, ITUPAMHUIBI
IMOBCPXHOCTH IIPpU3MEI,

ImUupamMuabl

Tema 6.6 Cogepxanue yueOHOro MaTrepuana

Cummerpuss B KyOe,

napajuienenumnese,
IIpU3Me, IUpaMuIe

34 CumMMeTpHsi OTHOCUTENBFHO TOYKH, IPAMOH, TuiockocTi. CUMMeETpus B Ky0e,
napajuiefienunesie, npusme, nupamuie

Tema 6.7

[Ipumepel cumMmeTpuii B

Coneprxkanue yaeOHOro Matepuana
Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0

npodeccuun M00yns)
IIpakTyeckoe 3ansatue Ne 15. Cummerpust B IpUpoae, apXUTEKType, TEXHUKE, B
ObITY

Tema 6.8 Coneprkanue yaeOHOro MaTepuana

[IpaBunbHBIE IIpakTuueckoe 3ansaTue Ne 16. [Tonsitue npaBuinbHOro MHOrorpanHuka. CBoicTBa

MHOTOTpaHHUKH, UX | IpaBUIBHBIX MHOTOTPAHHUKOB

CBOMCTBA

Tema 6.9 Coneprxanue yueOHOro MaTepuasa

Humunaap, ero | Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue nPpuKiIaOHo2o

coctaBistone. Cedenue

MOo0yns)

HWIMH]Ipa 35 | Humuamp u ero snemenTsl. CedeHne muumHApa (TTapajuieIbHOe OCHOBAHUIO H
ocu). Pa3zBepTka nummHapa

Tema 6.10 Coneprxanue yueOHOro MaTepuaa

Konyc, ero | Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOH020
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cocrapistoue. CeueHue | mModynsn)
KOHYCa
36 | Konyc u ero smementhl. CeueHue KoHyca (MapauielbHOE OCHOBAHHMIO M 2
NPOXOJAIIee Yepe3 BepIINHY), KOHMYeCKHe ceueHus. Pa3BepTka KoHyca.
Tema 6.11 Cogneprkanue ydeOHOro MaTepuasa
VYceueHHbI xKoHyc. | 37 | Yceuennslii konyc. Ero oOpasyromas u Beicota. CeueHue yCeueHHOTO KOHYyca
CeueHnue YCEUYEHHOTO 2
KOHYCa
Tema 6.12 Coneprxkanue yaeOHOro MaTepuana
Hlap u cdepa, ux ceuenuss | 38 | llap u chepa. B3aumHoe pacmonokenue chepsl U miockoctu. CedeHue
mapa, chepsl. 2
Tema 6.13 Cogepxanue yueOHOro MaTepuana
ITonsitue 06 ooveme Tena. | 39 | [lonstue 006 oO6beme Tema. OO6beM Kyba ©  IPAMOYTOJBHOTO
napaenenunena. O0beM NPU3MbI U HUIHHIPA. 2
Tema 6.14 Copneprxanue yueOHOro MaTepuaia
Obbembl W IUIOWANH [ 40 | O6BeMsI nupamMuibl 1 KoHyca. O0bem mapa. [lnomaam noBepxHocTeit Ten 2
MIOBEPXHOCTEH Te
Tema 6.15 Copneprxanue yueOHOro MaTepuaa
Pemmenue 3agad. | Ilpogheccuonanvno-opuenmupogannoe cooepicanue (cooepicanue RPUKIAOHO20
MHOrorpaHHUKH W Tena | Modyis)
BpAILCHUS IIpakTuueckoe 3ansitue Nel7. OObemMbl ¥ IUIOMAAM  TOBEPXHOCTH 2
MHOTOTPaHHHKOB U TEJl BpaIICHUS
Konmponvnasa paooma.
Pazngen 7. 16
ITepBooOpa3Has pyHKINH, e IPUMEHEHUE
Tema 7.1 ‘ Copneprxanue yueOHOro MaTepuaa 2
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[lepBooOpa3nas QyHKIUH.

41

33,[[3.‘13 0 BOCCTaHOBIICHMH 3aKOHA JIBMXKCHHUS II0 H3BECTHOM CKOpPOCTH.

[TpaBua HAXO0XICHUS [TonsTne wunTerpupoBanus. O3HAKOMJIGHHE C TMOHATHEM WHTETpaia |

EePBOOOPA3HBIX nepBooOpaznoit s dyakinuu  y=f(x). Pemenwe 3amau Ha CBA3b
MepBOOOpa3HON W €€ MPOU3BOJHOW, BBIYHCICHUE NEPBOOOpA3HON st
naHHoi ¢yHkiuu. Tabmuna dopMmya s HaXOXKICHUS NEPBOOOPa3HBIX.
W3yuenne nmpaBuiia BEIYACICHUS TIEPBOOOPA3HOM

Tema 7.2 Cogneprkanue ydeOHOro MaTepuaia

Inomane KpUBOIMHEWHOU
Tpaneuuu. dopmyna
Herotona — JleitOnuna

42

3ajauM, NOPUBOJAIIME K TIOHATUIO OIPEAEJIEHHOr0 UHTerpaja — O
BBIYMCIICHUH TIOLIAAN KPUBOJIMHEMHON Tpaneuu, 0 NepeMEIIeHUH TOUKHU.
[lonatne ompenenéHHOro MHTErpana. [ eoMeTpudeckuid U (QU3NIECKUI
CMBICIT onpenienienHoro uurerpana. ®opmyna Herorona— Jleitbauia

Tema 7.3
Heonpenenennsiit u
OIPEIEICHHBIN UHTETPAIbI

Cogepxanue yueOHOro MaTrepuana

43

IlonsTue HCOIIPCACIICHHOIO MHTCTpajia

Tema 7.4

[TonsiTue 00
OIPEIEICHHOM HHTErpasie
KaK IIJIOIAN
KPUBOJIMHENHOM Tpanenuu

Cogepxanue yaeOHOT0O MaTepuana

44

FCOMeTpI/I‘{eCKI/Iﬁ CMBICIJI OIIPEACIICHHOI'O NHTETpajla

Tema 7.5
OmnpeneneHHblil  UHTErpa
B J)KU3HU

IIpogheccuonanvro-opuenmupogannoe cooepxcanue (cooepicanue NPUKIAOHO20
MOOY5)

45

['eomerpuyeckuii cMbIcn ompeneneHHoro uHrerpaina. ®opmyna HeioroHa -
Jletibnuna. Pemenne 3amady Ha NMPUMEHEHHWE WHTErpaja JJisi BBIYUCICHUS
(UBUYECKUX BEITHMYNH

46

Pemenue 3ama4d Ha MPUMCHCHUC UHTCIrpajia AJId BBIYUCICHUA il (ONENGEY

IIpakTnueckoe 3ansaTHe Ne 18.PemeHne 3amau Ha MPUMEHEHHE MHTErpaina A
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BBIYHUCJICHUS IJIOIAAEH

Tema 7.6
Pemenue 3a71ad4.

Conepxanue yueOHOTO MaTepuaia

IIpakTuyeckoe 3ansaTue Ne 19. [lepooOpasnas ¢pynkiuu. [IpaBuna HaXO0XKACHUSI

[TepBooOpasHas (yHkuuMM, | mepBoobpa3HbiX. Ee mpumeHenue 2
ee NpUMEHEHHe Konmponsnaa paboma
Pasznea 8. 16
Crenenu u kopHH. CTeneHHasi pyHKIUSA
Tema 8.1 Coneprkanue yaeOHOro MaTepuana
Crenennas  ¢ynkuus, ee | 47 | [Toustue KOpHS N-OW CTENEHU U3 ACHUCTBUTEIBHOrO yncia. OyHKIUU y = Vx 2
CBOMCTBA WX CBOMCTBA U TpaduKHy.

48 | CoiicTBa KOpHS N-0ii CTETIEHU 2
Tema 8.2 Copneprxkanue yaeOHOro MaTepuana
[IpeobpaszoBanue 49 | IlpeoOpazoBaHue HPPAIIMOHAIBLHBIX BBIPAKCHUN 2
BBIpOKEHUN ¢ KOpHAMH n- | 50 | [IpeoOpa3oBaHue HPPAIMOHATBHBIX BBIPAKEHUIL. 2
Ol CTeTICHU
Tema 8.3 Copneprxanue yueOHOro MaTepuaia
Cpoiictea  crenenn ¢ | 51 | [loHaTHe cTemeHH c JIOOBIM palMOHANBHBIM TIOKa3zaTenaeM. CTereHHbIe 2
palLvoOHaIbHBIM 51 (GyHKIIMH, UX CBOWCTBA U rpapuKu
JIEACTBUTEIbHBIM
MOKa3aTeNsIMU
Tewma 8.4 Coneprkanue y4eOHOro MaTepuana
Pemenne 52 | PaBHOCHJIBHOCTh HppalMOHAIBHBIX YpaBHEHHUH W HEpaBEHCTB. MeTonbl UX 2
UppaMOHAIBHBIX PCLICHHS.
YPaBHEHHH 1 HEPABEHCTB 53 | Pemenue uppanyoHaabHbIX ypaBHEHUI U HEPABEHCTB. 2
Tema 8.5 Coneprkanne yaeOHOT0 MaTepuana
Crenenu u kopHU. | [IpakTuyeckoe 3ansaTue  Ne2(0. OrmpezgeneHne  CTENEHHOW  (YHKIUU.
CrenenHast GyHKIHUS Hcrnonbs3oBaHue €€ CBOMCTB MPU PEIICHUH YPABHEHUN U HEPABEHCTB 2

Konmponvnas paboma .
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Pa3nen 9. [lokasarenbHast pyHKIMA

16

Tema 9.1
[TokazaTenpHast QyHKIUS,

Conepxanue yueOHOro MaTepraia

ee CBOWCTBA 54 CreneHb C IPOM3BOJIBHBIM JI€HCTBUTENBHBIM IOKa3areneM. OmnpeneneHue
NoKa3aTeJbHOM (yHKIMHM, ee cBoicTBa M TIpapuk. 3HAKOMCTBO C 2
IIPUMEHEHHEM II0Ka3aTelbHON QYHKIUH.
55 Pemenne mokazaTenbHBIX — ypaBHEHUH  (DYHKIHMOHAIBHO-TpaUIeCKUM 2
METOJIOM
56 Pemienne mokazaTenbHBIX  ypaBHEHUH  (YHKIIMOHAIBHO-TPaUIECKUM 2
METOJIOM
Tema 9.2 Copneprxanue yueOHOro MaTepuaia
Pemenne noxasarenbHbBIX
YPaBHEHUU U HEPABEHCTB S7 Pemrenne noka3arenpHbIX YpaBHEHUN METOJOM YpPaBHHBAHUS ITOKA3aTEJIEH. 2
Pemrenne moka3aTenpHBIX ~ YpaBHEHHMHM  METOJOM  BBEIEHHsS  HOBOW
MEPEMEHHOM, GyHKIIMOHATBEHO-TPAhUUECKUM METOJIOM. Pemenue
MIOKa3aTeIbHbIX HEPABEHCTB
IIpakTnueckoe 3ansiTue Ne 21. Pentenre nokasarenbHbIX ypaBHEHUH pa3IMuHbIMU 2
MeToJaMu. Pellenne nokasaTeabHbIX HEPABEHCTB
Tema 9.3 Copneprxanue yueOHOro MaTepuaa
Pemenue 3ana4. | [IpakTtuyeckoe 3ansitue Ne 22. PenieHue Moka3aTelbHBIX YpaBHEHUU METOJIOM
ITokasarenpHas GyHKIUS | ypaBHMBaHHs TOKa3aTeJeld M METOJOM BBEICHHUS HOBOW MepeMeHHOH. Pernenue
NI0Ka3aTeIbHbIX HEPAaBEHCTB. Konmponvhas paboma 2
Paznesn 10. Jlorapugmsi. JJorapupmuyeckast pyHkuus 24
Tema 10.1 Coneprxanue yueOHOro MaTepuasa
Jlorapupm qucia.
JlecsiTHaHbIH u | 58 Jlorapudm gmca. 2
HaTypalbHbIA Jorapudmel, | 59 JlecsITUUHBIN U HATypaJIbHBIHN JIOTapu(pMBbI, YHCIIO € 2
YHCIIO €
Tema 10.2 Copneprxanue yueOHOro MaTepuaa
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CpoiictBa  morapu(MoB.

Onepanus 60 CaoticTBa orapudmMoB. 2
norapuGMupoBaHus 61 Oneparust JorapuMUpPOBaAHUS. 2
Tema 10.3 Copneprkanue ydeOHOro MaTepuasa
Jlorapudpmuueckas 62 Jlorapudmudeckas GyHKIHS U €€ CBOKWCTBA 2
GyHKIIHSI, €€ CBOHCTBA
Tema 10.4 Coneprxkanue yueOHOro MaTepuana
Pemenne 63 [lonsTue norapupmuyeckoro ypaBHeHus. Onepanus HOTCHIUPOBAHUS.
JIOrapH(pMIICCKUX Tpu OCHOBHBIX METOJA pEHICHUS JOrapupMHUUECKUX ypPaBHEHHI:
YPaBHEHMH U HEPABEHCTB (GyHKIIMOHAIbHO-TpadUUECKUM, METO/ MOTEHIIMPOBAHMSI, METOJl BBEICHUS 2
HOBOI MTEPEMEHHOM.
64 MeTon NOTEHIIMPOBAaHUS, METOJ BBEIEHUS HOBOW TNEPEMEHHOW IMpH 2
pelieHnu JorapupMUIecKux ypaBHEHUH.
Tewma 10.5 Coneprxkanue yaeOHOro Matepuana
Jlorapudmsl B npupone u | Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooepicanue nPUKIAOH020
TEXHHKE Mooynn)
IIpakTuueckoe 3ansaTue Ne 23. Ilpumenenue norapudma. Jlorapubmudeckas 2
cniupais B npupoje. Ee matemarnueckue cBOWCTBa
Tema 10.6 Coneprkanue ydeOHOro MaTepuana
Pemenne 3agad. | [IpakTuueckoe 3ansaTue Ne 24, Jlorapupmuueckas ¢QyHkuus. Pemienue
Jlorapudmsr. MPOCTEHIINX JIoTapupMUUECKUX ypaBHEHUN. Konmponvnas padoma. 2
Jlorapudpmuueckas
byHKIISA
Paznen 11. 12
MHuoxkecTBa. JaeMeHThI Teopuu rpagos
Tema 11.1 Coneprkanne yaeOHOT0 MaTepuana
MHoxkecTBa Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooepricanue nPUKIAOHOZ0

Mo0yns)
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65 | [Tonstue mHOXecTBa. [TogmHO)ecTBO. Oniepaniuu ¢ MHOKECTBAMU

Tema 11.2 Cogneprkanue ydeOHOro MaTepuasa
Onepanuu ¢ MHOXecTBaMu | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepiricanue npuKiaoHozo
MO0ys)
66 | Onepanuu ¢ MHOKECTBAMH. 2
67 | Pemenne npukiIaaHbIX 3a/1a4
IIpakTuyeckoe 3anaTue Ne 25 . Penienue npukiaiHbIX 3a1a4
Pa3znen 12. DineMeHTHI KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BePOATHOCTEH 28
Tema 12.1 Cogepxanue yueOHOro MaTrepuana
OcHOBHbIE nouAtus | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIaoHo20
KOMOHHATOPUKH Mooyns)
68 | IlepecraHOBKH, pa3MeICHUS, COUCTAHUS. 2
Tema 12.2 Coneprkanue y4eOHOT0 MaTepuana
CoOniTHE, BEpOATHOCTS | IIpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOHO20
coObiTust. CroxeHue | | M00y/is)
YMHOKEHUE BEposATHOCTEN | 69 | CoBMECTHBIE U HECOBMECTHBIE COOBITHSL. 2
TeopeMbl O BEpOATHOCTH CYMMBI COOBITHH. VYCIIOBHasi BEpOSTHOCTD. 2
70 | 3aBUCHMBIC U HE3aBUCHMBIC COOBITHSI.
71 | Teopembl O BEpOSTHOCTH MTPOU3BEJCHUS COOBITHIA. 2
Tema 12.3 Copneprxanue yueOHOro MaTepuaa
BepositHoCTh B | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKiIaAOH020
npodecCHOHATBHBIX Mo0yns)
3a7a4ax 72 | OTHOCHTENBHAS YaCTOTa COOBITHS, CBOHCTBO €€ YCTOMYHNBOCTH. 2
73 | Cratuctudeckoe omnpezeneHne BeposTHOCTH. O1eHKa BEPOSTHOCTH COOBITHS 2
IIpakTuueckoe 3ansaTHe Ne 26. OTHOCHUTENbHAS YAacCTOTa COOBITHUS, CBOICTBO €€ 2

yCTONYMBOCTH. CTaTUCTUYECKOE OMPENEIEHNE BEPOSITHOCTH.
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Tema 12.4 Ilpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepiicanue NPUKIAOHO20
JluckpetHast  ciy4aiHas | M00yis)
BEJIMYMHA, 3aKOH ee | 74 | Bunpl canywaiiHbIX BenauuuH. OrmnpeneneHue  JUCKPETHOM  ciydalHOM
pacrpeneneHust BEJIMYMHBI. 3aKOH pACIPEIECICHUs JIUCKPETHOM ClydyalHOW BeNW4YMHBI. Ee 2
YHCIIOBBIE XapaKTEPUCTHUKHU.
Tema 12.5 Cogneprkanue ydeOHOro MaTepuasa
3amaun  maremarudeckoil | Ilpogheccuonansvno-opuenmuposantoe cooepircanue (cooepicanue nPUKIAOHO20
CTaTUCTHKH M00yns))
Bapuanuonnsiii pan. Ilomuron wactor u rucrorpamma. CraTUCTHUECKHE
75 | XapaKTepUCTUKH psiJia HAOIIOAACMbIX JaHHBIX. 2
IIpakTuueckoe 3ansaTue Ne27 . [Tonuron yactot u rucrorpamma. CTaTHCTUYECKUE 2
XapaKTePUCTHUKU psAZia HAOIIOAaeMbIX JTaHHBIX.
Tema 12.6 Coneprxkanue yaeOHOro MaTepuana
CocraBnenue Tabnuu " | Ilpogheccuonansvno-opuenmuposannoe cooepicanue (cooepicanue nPUKIAOH020
JIMarpaMM Ha IIPaKkTHKE Mo0yns)
76 | IlepBuunas 00paboTKa CTATUCTUYECKMX JaHHBIX. ['paduueckoe ux 2
IIPEJICTaBICHUE.
77 | HaxoxneHue cpeTHUX XapaKTepUCTUK, HAOI01aeMbIX JTaHHBIX 2
IIpakTuyeckoe 3ansaTue Ne 28. [lepBuunas o0paboTka CTATUCTUYECKUX JTAHHBIX. 2
I'padmueckoe ux npeacraBiacHUeE.
Tema 12.7 Coneprkanue ydeOHOr0o MaTepuana
Pemenue 3agad. | Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooepricanue nPUKIAOHO20
DJIEMEHTHI M00yns)
KOMOMHATOPHKH, IIpakTuyeckoe 3anaTue Ne 29. DnemeHTsl KomOuHaTtopuku. CoObiTHE, 2
CTaTUCTUKKM U TEOPHMH | BEPOSATHOCTH cOObITHA. CI0KEHNE U YMHOKEHUE BEPOSTHOCTEH.
BEPOSITHOCTEMN Konumponvnas paboma
Pa3nen 14. YpaBHeHHs U HepaBeHCTBA 18

Tema 13.1

CogepxaHue yaeOHOTO MaTepuana
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PaBHOCHIIBHOCTB 78 | PaBHOCWIBHOCTh YypaBHeHHM u HepaBeHCTB. Ompenencaus. OCHOBHBIC
YpaBHEHHMI M HEPaBEHCTB. TEOpEeMbl PaBHOCUJIBHBIX MEPEX0Aax B ypaBHEHUSAX M HepaBeHCTBax. OOmime
OO011re METOBI pelIeHus METO/BI pEeIICHHUs] YPaBHEHUIl: Mepexo]] OT paBeHCTBA (PYHKIUN K PABEHCTBY 2 1
apryMEHTOB JUIsI MOHOTOHHBIX (DYHKIUH, METO PAa3OKEHHUsI HA MHOXHUTEIH,
METO/I BBEJICHHS HOBOI MepeMeHHOM!, GyHKIIMOHAIbHO-TpauuecKuit MeTo]
Tema 13.2 Coneprkanue ydeOHOro MaTepuasa
['papuueckuit meron | 79 | OOmue MeTonbl pelIeHUs] HEPaBEHCTB: IEPEXOJl OT CPaBHEHUS 3HAYCHHUN
pelieHus YpaBHEHUH, (GYHKIMH K CPaBHEHHWIO 3HAUYCHHWH apTyMEHTOB JUIsI MOHOTOHHBIX ()YHKIIWH,
HEPABCHCTB METOJ MHTEPBAJOB, (YHKIHMOHATBHO-Tpaduueckuii meron. ['paduueckwmii
METO/I PeLICHHS] YPaBHEHHUI U HEPABEHCTB 2 1
Tema 13.3 Ilpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O0
CocraBieHue u peuieHue | Mooyis)
Npo)eCCHOHAIBHBIX 3a1ad | 80 ‘ Pemenne TekcTOBBIX 3a71a4 MPOGECCHOHATBHOTO COJICPIKaAHUS 2 1
C HOMOIIBIO YPaBHEHUH IIpakTuueckue 3ansaTus Ne 30. Pemenne TeKCTOBBIX 3a71a4 2 2
Bcero: 224
[TpomesxyTounas arrecrauus (1updepeHInpoBaHHbIN 3a4eT) 2
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3. YcaoBusi peaju3anuu NporpaMMbl 001e00pa3oBaTe/bHOI AU CHUTNITHHBI

3.1. Hna peanu3anuyd NOPOTpaMMbl TUCHMIUIMHBI JIOJUKHBI OBITH TPEAYCMOTPEHBI
CJICAYIOIINE CIeUaTbHbIe TOMEIICHUS:

Peanuzanuss mporpaMMbel  JUCHMIUIMHBI  TpeOyeT Haiauuusi ydeOHOro KaOHHeETa
MaTEeMaTHKH.

O6opynoBanue y4eOHOT0 KaOMHeTa:

- I0Ca/I0YHBIE MECTA 110 KOJIWYECTBY 00yJaIOIUXCs;

- pabodee MECTO MPeroIaBaTes;

- KOMIUIEKT y4eOHO-HATIISIHBIX TOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHATIOB;

- 3aJJaHMs JUI KOHTPOJIBHBIX PadoT;

- Ipo¢heCCHOHATILHO OPUEHTUPOBAHHBIE 3a/1aHUS,;

- MaTepHUalIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAIILHBIM KOMITBIOTEP C JIMIIEH3MOHHBIM IPOrPaAaMMHBIM 00€CTIeYeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanmronHoe obecrieueHre 00y4eHus

1. nsa peamusanuy mporpammbl OMOIHOTEYHBIA (OHI 00pa30BaTEIILHON OpraHu3aluu
JIOJDKEH UMETh TeYaTHBIE U/WUITU JIEKTPOHHBIE 00pa3oBaTeIbHbIe U HHPOPMAIIUOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE JJISl UCIIOJIb30BAaHUS B 00pa30BaTEIbHOM IIPOLIECCEe, HE CTaplle MATH JIET ¢
MOMEHTA U3/IaHHUS.

2. PexoMenayeMble TeYaTHbIE W3JaHUA M0 pealu3aluud o0IIe00pa3oBaTeIbHON
JTUCITUTIMHBI IPEICTABICHBI B METOJUYECKIX PEKOMEHIAIUAX 110 OPTaHU3aluK 00yUeHUsI.

Nudopmannonnoe odecriedeHrue o0ydeHus

OCHOBHBIE UCTOYHUKH JJI1 00y4JaIOUXCSI:

1. Huxonbckuit, C. M. Matematuka: anreOpa U Hadaja MaTeMaTUYECKOTO aHau3a.
10 kmacc (6a3oBbid 1 yriyoneHHsiid ypoan) / Hukonbckuit C.M., [TotanoB M.K., Pemernukos
H.H., - 10-e u3n. - Mocksa: [IpocBemenue, 2022. - 432 c.

2. Huxkonbsckuit, C. M. MaTtematuka: anredpa v Hayajla MaTeMaTUYECKOTIO aHaJIN3a,
reoMeTrpus. Anredpa 1 Hadaja MareMatudyeckoro aHanusa. 11 kiacc. ba3oBblil u yrinyOonéHHbIN
ypoBuu / C. M. Huxonbsckuii, M. K. Iloranos, H. H. PemernukoB. - 9-e u3n. - Mocksa:
ITpoceemenue, 2022. - 464 c.

3. Komsirun, FO. M. MaremaTuka: anreOpa u Hadajga MaTeMaTUYECKOTO aHAIIN3a,
reoMerpus. Anredpa u Hadajga MareMatudeckoro aHanuza 10 kmacc (6a30BbIi M yriyOJIeHHBIN
ypoBub) / FO. M. Komsarun, M. B. TkaueBa, H. E. ®demopoBa. - 10-e u3n. - Mocksa:
IIpoceemenue, 2022. - 384 c.

4. Komsirun, FO. M. MaremaTuka: anreOpa u Hadajga MaTeMaTUYECKOTO aHAIM3a,
reomeTpus. Anrebpa W Hadaa MareMarudeckoro aHanm3a 11 kiacc (6a30BbIi M yrITyOICHHBIN
ypoBub) / FO. M. Konsarun, M. ®. TkaueBa, H. E. ®enopoBa. - 10-e u3a. - Mocksa:
IIpocsemenue, 2022. - 384 c.
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o. Bepuep, A. JI. Marematnka: AnreOpa ¥ Hadajga MaTEeMaTHYECKOTO aHaJM3a,
reometpus 11 kimacc (6a3oBbiit ypoens) / A. JI. Bepuep, A. Il. Kapm. - 4-e u3n. - Mocksa:
[Tpocsemienue, 2022. - 240 c.

6. Bepuep, A. JI. Marematuka: AnreOpa W Hauvajga MaTeMaTHYECKOTO aHaW3a,
reomerpusi 10 xmacc (6a3oBbiii ypoBens) / A. JI. Bepuep, A. Il. Kapm. - 4-e uza. - Mocksa:
[Ipocsemenue, 2022. - 368 c.

JlonosHUTENbHAS TUTEpATYypa:

1. Maremaruka: anrebpa W Havajla MaTEeMAaTHYECKOTO aHaiM3a, reoMmerpusi. Anrebpa u
Hayayia MmaTemMaTudeckoro anaiausa 10-11 kmaccer (6a30BbIi M yri1yOJICHHBIH YPOBHH): YU€OHUK /
. A. Amumos, FO. M. Konsrun, M. B. TkauéBa [u ap.]. — 1l-e usn., crep. — Mockaa:
[Tpoceemenue, 2023. — 463, [1] c.: mr. - ISBN 978-5-09-107210-5. - TekcT: 3J€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/2089825

2. Maremaruka: anredpa U Hayanaa MaTeMaTUYeCKOro aHanusa, reomerpus. ['eomerpus. 10-
11 xmacc. bazoBeiii u yrimy6nennsiii ypoBuu: yueOnuk / JI. C. AranacsH, B. @. byrysos, C. b.
Kanomues [u ap.]. — 11-e u3x., crep. — Mocksa: Ilpocsemenne, 2023. — 287, [1] c.: mn. —
MI'Y — mxome). - ISBN 978-5-09-103606-0. - Tekcr: omekrponnbii. - URL:
https://znanium.com/catalog/product/2089980

.MHTEPHET-PECYPCHI

www.fcior.edu.ru(MupopmannoHHsie, TPEHHUPOBOYHBIC u KOHTPOJIbHbBIC
MaTepHalbl).

www.school-collection.edu.ru(Enunast  komiekiiuu 1H(GPOBBIX 00pa3oBaTENbHBIX
pecypcoB).
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Pe3yabTaThl 00yueHHus O0mue JInyHOCTHBIE @opMbI M METO/bI
(IMYHOCTHBIE, TPeIMeTHBIE, MeTaNpeIMeTHbIE) KOMIIeTeHIIUH pe3yJIbTaThl KOHTPOJISI U
NPOrpaMmbl OLIEHKHU
BOCITUTAHUS pe3yJIbTaTOB
o0yueHust
JIMYHOCTHBIE

JI1 - roToBHOCTb K TpyAY, OCO3HaHHE LEHHOCTU MacTepCTBa, JIP4, JIP6 JIP3, | VYcTHbI# ompoc,
TPYIOIIO0HE; OK6,0K4,0K3, JIP9 TectupoBaHue,

- TOTOBHOCTh K AaKTHBHOW JAEATENLHOCTH TEXHOJIOTMUECKOH M coumanbHOM | OK7 MaTeMaTHIecKumii
HAlpaBJICHHOCTH, CIOCOOHOCTh HMHHUIMHMPOBATh, IUIAHUPOBATh M CaMOCTOSTEIBHO JIUKTAHT
BBITIOJIHATH TaKyIO I€ATEIbHOCTB; VHauBHyaTbHas

- HHTEPEC K Pa3InYHbIM chepaM npodecCHOHATHHOMN e TeIbHOCTH, CAMOCTOSTENbHAS

OgnajeHre yHUBEPCATbHBIMH YUE€OHBIMH ITO3HABATEIBHBIMH JICHCTBUSMHU: pabota

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS: IpescrabieHue

- CaMOCTOATENBHO  (OPMYNHMPOBAaTH M  aKTyaJM3UpOBaTh  MPoOIIEeMYy, PE3yNBTATOB
paccMaTpuBaTh €€ BCECTOPOHHE; MPaKTHYECKHX

- yCTaHaBJIMBaTh CYILECTBEHHbIM MNpPHU3HAK WM OCHOBAHMS [Vl CpaBHEHMS, pabot
KJaccuukanuu 1 0000IIeHuS; 3ammTa

- ONpeneNnsaTh LENU JAeATeNIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUH UX TBOPYECKHUX paboT
TOCTHKEHUS; 3amura

- BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHSI B PACCMATPUBAEMBIX SBIICHHSX; WHTBHTy B HBIX

- BHOCUTh KOPPEKTUBHI B JESITEIHLHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB NPOEKTOB
EJISIM, OIIEHUBATh PUCKHU TIOCIIEICTBUN AEATEITHHOCTH; KoHTposbHas

- pa3BUBaTh KPEAaTUBHOE MBIIIUIEHHUE MTPH PELLICHUN )KU3HEHHBIX MTPO0JIeM pabota

0) 6a30BbIe HCCIEeNOBATEIbCKUE JCWCTBUS: - BIAJETh HaBBIKAMU Y4eOHO- BhIHOMHEHHE
HCCIIEI0BATENIBCKON U MPOEKTHOM JIesITeIbHOCTH, HABBIKAMH pa3pelieHns mpooiem; HK3aMEHAIIMOHHBIX

- BBUIBIATH NPUYMHHO-CIECJICTBEHHbIE CBS3M U aKTyaJM3UpOBaTh 3ajady, 3aJJaHAN
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BBIJIBUTaTh TUIIOTE3Y €€ PEIUCHMs, HAXOAUTh apryMEHTHI Ul JOKa3aTelbCTBA CBOMX
YTBEPKICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

-  AQHAJIM3UPOBATh IIOJIyYCHHBICE B XOJE PCEIICHHs 3aJadd pPe3yJbTarhl,
KPUTHYECKH OLICHMBAThb HUX JOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSIX;

-- YMeTh NEPEHOCUTh 3HAaHUS B I103HABATEJIbHYI0 U IPAKTHYECKYIO 00JacTu
KU3ZHEEATEIIBHOCTH;

- YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 001acTei;

- BBIIBUI'aTb HOBBIC UJICH, IIPEUIaraTb OPUTMHAIBHBIC IIOAXOAbI U PELICHUS;

M CIIOCOOHOCTh UX HCHOJIb30BAHMS B II03HABATSILHON 1 COIIPIaJIBHOfI ITPAKTHUKC

JI2.B o6nacTv IEeHHOCTH HAyYHOTO MMO3HAHUS:
-c)OpMHUPOBAHHOCTH
YPOBHIO pa3BUTHs HAayKd MU OOIIECTBEHHOH MpPaKTUKW, OCHOBAHHOIO Ha JMAaJOre

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
KYJBTYP, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

- COBEpPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJIBTYpPHl KaK CpEICTBa
B3aWMOJICHCTBHS MEXTy JTFOJIBMHU ¥ ITO3HAHUS MHUPA;

- OCO3HaHWE IIEHHOCTH HAYYHOW [ESATETHbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO IEATENIbHOCTh HHIUBUIYaJIBHO U B TPYIITIE.

OBnajieHne yHUBEpCAIbHBIMU y4€OHBIMU TO3HABATEIbHBIMU ACHCTBUSAMU:

B) paboTta ¢ uHpopmaruei:

- BJIaJICTh HaBbIKAMM MOJIY4€HUS WH(POpPMAIMU U3 MCTOUYHUKOB PAa3HbBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh MOMCK, aHAIM3, CUCTEMaTH3ALMI0 U HHTEPIPETALUIO
nH(OpMAaILIUY Pa3IMYHBIX BUJOB U (OPM IpeJICTABICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3INYHBIX (hopMaTax ¢ y4eTOM HazHA4YeHUs HH(OpMaIHH
W TENEeBOW ayAWTOPHH, BHIOWpas ONTHMAaJbHYIO (OpMy TpENCTaBICHUS U
BU3yaJIU3aIiH;

- OOCHUBATH AOOCTOBCPHOCTH, JICTUTHUMHOCTDH I/IH(i)OpMaHI/II/I, €€ COOTBCTCTBHUC

OK7,0K1,0K2,0K3

JIP4, JIP6 JIP3,
JIP9

Y CTHBIU Ompoc,
Tectuposanue,
Maremaruueckuit
JUKTaHT
NunnBunyansHas
CaMOCTOSATENbHAS
pabota
IIpencraBnenue
pe3yabTaTOB
MPaKTUYECKUX
pabot

3amura
TBOPUYECKUX paboT
3amuTa
WHIUBUTYTbHBIX
MIPOEKTOB
KoHntponbHas
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IIpaBOBBIM U MOPAJIBHO-OTUYCCKHUM HOpMaMm;,

- HCIOJIb30BaThb  CpEACTBa HMH(OPMAIMOHHBIX U

TEXHOJIOTHH B PCIICHUHU KOHUTHBHBIX, KOMMYHUKATUBHLIX U OpTaHU3allMOHHBIX 3a4a4

KOMMYHUKAIIUOHHBIX

Cc coOmomeHueM TpeOOBaHUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHCHBI,

pecypcocOepexeHusi, MPABOBBIX U ITUYECKUX HOPM, HOpM HHOOPMAIUOHHON
0e301aCHOCTH;
- BIQJCTh  HABBIKAMU  pAClO3HABaHUS W  3aIIUTBl  WH(OpPMAIUH,

nH(OPMALIMOHHON 6E€30MaCHOCTH JTMYHOCTH

pabora
Brimonnenne
SK3aMCHAIIMOHHEIX
3aJaHuN

JI3. B o0nactu JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:

-- cOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO TOBECHHUS;

- CIIOCOOHOCTH OIIEHHMBATh CUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUCHTHPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

- OCO3HAHME JJMYHOTO BKJI/Ia B TIOCTPOCHHUE YCTONYHUBOTO OYAYyIIETO;

- OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENSIM M (WJIM) JIPYTHUM 4jeHam
CEMbH, CO3/IaHUI0 CEMbM HA OCHOBE OCO3HAHHOIO MPHUHSATHS LEHHOCTEW CEMEWHOUN
YKA3HU B COOTBETCTBUHM C TPAIULUAMU HapooB Poccuum;

OBnajieHue yHUBEPCAIbHBIMU PETYJISTUBHBIMU JE€HCTBUSMU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITENIBHO OCYLIECTBIISITh IO3HABATEIBHYIO IEATEIIBHOCTD, BBISABIATH
nmpoOJeMbl, CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJladyd B 0Opa30BaTEIILHOU
ACATCIIBHOCTH W ) KU3HCHHBIX CUTYallUAX;

- CAaMOCTOSATEIILHO COCTABIISATh TUIAH PEIICHUS MPOOJIEMBI C Y4ETOM UMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U TIPEIMTOYTCHHIA;

- 1aBaTb OLICHKY HOBBIM CUTYallUAM;

Croco6cTBOBaTH (HOPMUPOBAHHIO ¥ MPOSIBICHUIO ITUPOKOI

KOOPAMHUPOBATH JIEWCTBUS IO €€ JOCTHXKEHUIO: COCTABJIATH IUIAH JEHUCTBUH,

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

YceTHBII onpoc,
TectupoBanue,
MareMaTH4eCKUi
JUKTaHT
NunuBunyansHas
CaMOCTOSITEIIbHAS
pabota
IIpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKHUX
pabot

3ammuTa
TBOPUYECKUX paboT
3amura
WHJMBUIyaJIbHBIX
MPOEKTOB
KoHntponbHas
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pacrpeneNsaTh poJid C y4eTOM MHCHHUH YYaCTHUKOB 0OCYKIaTh Pe3y/IbTaThl COBMECTHOU
paboTsI;

- KOOPJMHHUPOBATH U BHIMOTHITH PA0OTY B YCIOBUSX PEATBHOTO, BUPTYaIbLHOTO
1 KOMOMHHPOBAHHOTO B3aUMOICHCTBHSI,

- OCYIIECTBJIATH IO3UTHBHOE CTPATEIMYECKOE TIOBEJCHHWE B PA3JIMYHBIX
CHUTYAIUSX, IPOSBIISATH TBOPUYECTBO U BOOOPaKEHHUE, OBITh MHUIIMATHBHBIM.

OBRajicHre YHUBEPCATBHBIMH PETYJISITHBHBIMH JICHCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- TIPUHUMATh MOTHBBI U apryMEHTHI JIPYTUX JIFOJICH MPHU aHaIM3e Pe3yJIbTaTOB
NS TEIIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOICH Ha OIIUOKH,

- pa3BUBaTh CIOCOOHOCTH TIOHUMATh MUP C TO3UIHH APYrOro YeJI0BEKa

pabora
Brimonnenne
SK3aMCHAIIMOHHEIX
3aJaHuN

JI4.  TOTOBHOCTH K  CaMOpa3BUTHIO,  CAMOCTOSTEIBHOCTH |
CaMOOTIPE/ICIICHHTO;

-OBJIaJICHHE HABBIKAMU Y4Y€OHO-HCCIIEIOBATEIbCKON, TPOSKTHON M COIUAILHOM
NS TEITbHOCTH;

OgajicHHe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JICHCTBUSMMU:

0) cCOBMECTHAs JICSITEIIbHOCTD:

- TIOHUMATh M KCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M HHIABUAyaTIbHOU
paboTHI;

- [pPUHHMATh LEJIH COBMECTHOM

JACATCIIbHOCTH, OpTraHHU30BLIBATH u

KOOPAMHUPOBATH JIEUCTBUS 10 €€ JOCTHMIXKEHHIO: COCTaBIISITh IUIaH JICMCTBUI,
pacrnpeienaTh poJid ¢ y9eTOM MHEHUN Y9aCTHHKOB 00CYXIaTh pe3yabTaThl COBMECTHOU
paboThI;

- KOOPAWHHUPOBATH U BBIIIOJIHATDH pa60Ty B YCIIOBUAX pC€aJIbHOI'O, BUPTYAJIbHOI'O

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

YcTHBIi ompoc,
TectupoBanue,
Maremarnueckuit
JUKTaHT
NunuBunyanbHas
CaMOCTOATEIIbHAS
pabota
IIpeacrasnenue
pe3ynabTaToB
MIPAKTUYECKHUX
pabot

3amura
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¥ KOMOWHHPOBAHHOTO B3aUMOJICHCTBHS;

- OCYHIECTBJIATH IO3UTHBHOE CTPATErMYECKOE TIOBEJICHHE B Pa3IMYHBIX
CUTYalLUsX, IPOSBIISATH TBOPUECTBO U BOOOpaskeHHNE, OBITh MHUIIMATHBHBIM.

OgnajieHne yHUBEPCATBHBIMH PETYISTUBHBIMU JCHCTBUSMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHUBBI U apryMEHTHI JIPYTUX JIIOJCH NpH aHaIM3€ pe3yIbTaToB
IEATeNbHOCTH;

- IpU3HABATh CBOE MIPABO U MPABO JIPYTHX JIIOJCH HAa OUIMOKH;

- pa3BUBaTh CIOCOOHOCTH IOHUMATh MHUP C MO3UIMH APYTOro YeJIOBEKa

TBOPUYECKUX paboT
3amura
WHIABUTYyaIbHBIX
IIPOCKTOB
KoHntposbHas
pabora

Brinoinenue
SK3aMEHAIlMOHHBIX
3aJaHul

JIS. B 001acTv 3CTETHYECKOTO BOCITUTAHUS:

- ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUYAs ICTETHUKY ObITa, HAYYHOTO H
TEXHUYECKOT'O TBOPUYECTBA, CIIOPTA, TPY/A U OOIIECTBCHHBIX OTHOIICHHIA;

- CIOCOOHOCTh BOCIIPUHHMMATH Pa3lIMYHbIC BUBI HCKYCCTBA, TPATUIHMH U
TBOPUECTBO CBOETO M JAPYTUX HAPOAOB, OMIYIIATh 3MOIMOHATIHLHOE BO3JEHUCTBUE
HCKYCCTBA,;

- yOeXIEHHOCTh B 3HAYMMOCTH JUISI TMYHOCTH M OOIIECTBA OTCUYESCTBEHHOTO U
MHUPOBOT'O UCKYCCTBA, STHUUECKUX KYJIbTYPHBIX TPAIUIIAN ¥ HAPOJIHOTO TBOPUECTRA,;

- TOTOBHOCTh K CaMOBBIPDQKEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh Ka4eCTBA TBOPUECKOW JIMYHOCTH,

OgajicHre YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JICHCTBHUSIMU:

a) oO1eHue:

- OCYILIECTBJIATH KOMMYHHKAIIMU BO BCeX chepax KU3HHU;

- pacmo3HaBaThb HEBepOaJbHBIE CpEACTBA OOIICHUS, IOHUMATh 3HAYCHHE
COITHAITLHBIX 3HAKOB, PACIIO3HABATD MPEANOCHIIKNA KOH(DIUKTHBIX CUTYAI[Mi U CMSATYATh
KOH(JIMKTHI,

- pa3BepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOIH30BAHHEM

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

Y CTHBIU Ompoc,
TectupoBanue,
MareMaTH4eCKUi
JIMKTAHT
NunuBunyanbHas
CaMOCTOSITEIIbHAS
pabota
IIpencrasnenue
pe3yabTaTOB
MPaKTUYECKHUX
pabot

3ammuTa
TBOPUYECKUX paboT
3ammuTa
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MIPOEKTOB
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SA3BIKOBBIX CPCACTB

KonTponbhas
pabora

Brinonnenue
SK3aMEHAIIMOHHBIX
3aJaHuN

JI6.- oco3HaHue 00YJAOIUMUCS POCCUICKOM IPaKIaHCKOM UICHTHYHOCTY;

- [IEJICHAIIPABJICHHOE PA3BUTHUE BHYTPEHHEH MO3MIMU JUYHOCTM HA OCHOBE
JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoJoB Poccuiickoit deneparuu, KCTOPUUECKUX
(GbOopMHpPOBaHME CHUCTEMBl 3HAYHUMBIX

U HalWMOHAIBHO-KYJIBTYPHBIX  TpPaIULUH,

OCHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYIILIMOHHOT'O MHUPOBO33PCHUS,
IIpaBOCO3HAHHA, 9KOJIOTHYECKON KYJIbTYPHI, CIIOCOOHOCTH CTaBUTh oejinu U CTPOUTH
JKN3HCHHBIC ITJIaHBI,

B yvactu IpaXaaHCKOI'O BOCIIUTAHHA:

- OCO3HAHUC CBOMX KOHCTUTYLHHMOHHBIX IIPpaB U O6H3aHHOCTCI\/JI, YBAXXCHHUC 3aKOHA
" IpaBoIIopsAaKa,

- IIPHUHATHC TpaaAuIMOHHBIX HallMOHAJIbHBIX, 06H1€‘I€J'IOBG‘~I€CKI/IX
TYMaHHUCTUYCCKUX U JEMOKPATHICCKUX HGHHOCTGfI;

- TOTOBHOCTb HPOTUBOCTOATH HACOJIOTMHU ISKCTPpEMU3MA,

AUCKpUMHHAIIUN 1o

HaIlMOHATN3Ma,
KceHopoouu,
HAI[MOHAJILHBIM TIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIESTEILHOCTh B HHTEpPECaxX TIpa)KIaHCKOTO
o0IIIecTBa, y4acTBOBaTh B CaMOYIIPABJICHUU B 00Ie00Pa30BaTEIbHONW OpraHU3alud |

CoraJIbHbIM, PCIIUTUO3HBIM, pacCoOBbIM,

JNETCKO-FOHOUIECKHUX OpraHU3alMIX;

- YMEHHE B3aUMOJICVCTBOBATh C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHHM C
uX QYHKIMSIMH U Ha3HAaYCHHUEM;

- TOTOBHOCTh K TYMaHUTapHOU 1 BOJIOHTEPCKOU I€ATEIbHOCTH;

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

YcrHblii onpoc,
Tectuposanue,
Maremaruueckuit
JIUKTaHT
NunnBunyansHas
CaMOCTOATENbHAS
pabora
IIpencraBnenue
pe3yabTaTOB
MPaKTUYECKUX
pabot
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MaTPUOTHYECKOTO BOCIIUTAHUS:

- cOPMHUPOBAHHOCTHh POCCUUCKON TPAKTAHCKOW UICHTHYHOCTH, MAaTPHOTU3MA,
YBaXXEHHUs K CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH Inepen PoauHoi, roproctu 3a
CBOM Kpail, cBOow PoauHy, CBOM S3BIK M KYJIbTYpy, MpPOLLIOE M HACTOSIIEE
MHOTI'OHAIIMOHAJILHOT O Hapoaa Poccuu;

- IIEHHOCTHO€ OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, UCTOPUYECKOMY H
MIPUPOJHOMY HACJIEINI0, MaMATHUKaM, TpaguuusM HaponoB Poccuu, noctmxeHusM
Poccuu B Hayke, uCKycCTBe, CIIOPTE, TEXHOJIOTUSX U TPYIIE;

- ujeiHas yOeXJIeHHOCTb, TOTOBHOCTh K CIy)KeHHIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €ro Cynb0Y;

OCBOEHHBIE O00YYalOIIMMUCA MEXIPEIMETHbIE IOHATUS U YHHMBEpPCaJIbHbIC
yaeOHbIC JCHCTBYS (PETYJIATUBHBIC, IIO3HABATEIHHBIC, KOMMYHHUKATHBHEIC),

- CIIOCOOHOCTH MX WCIOJIB30BaHHUS B MO3HABATENILHOM U COLIMATBLHON MPAKTHKE,
TFOTOBHOCTh K CaMOCTOSITEIbHOMY IIJJAHUPOBAHUIO U  OCYILECTBICHUIO Yy4eOHOMN
NeSTeNbHOCTH, OpraHM3ali  y4eOHOro COTPYJHHMYECTBA C MEAarorn4ecKuMu
pabOTHUKaMU M CBEPCTHUKAMM, K YYacTHIO B TIOCTPOEHUU HHJMBUIYaJIbHOU
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIQJICHHE HABBIKAMU YUEOHO-HCCIIE0BATEIHCKOM, MPOSKTHON M COIUATBHOM
JIeITeIbHOCTHU

JI7. He mpuHUMAaTH NEUCTBUS, MPUHOCSIIKE Bpeln okpyxaromel cpene; JI6.-
0CO3HaHME 00YYarOIMMUCS POCCUICKON IpakJaHCKON HJIEHTUYHOCTH;
- LEJICHANIPaBJIICHHOE pa3BUTHE BHYTPEHHEH IO3MLIMH JIMYHOCTH Ha OCHOBE

JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon denepanuu, KCTOPUUECKUX
W HalMOHATBHO-KYJIBTYPHBIX  Tpamuiiuid, (GOPMHPOBAHHE CHUCTEMBl 3HAYUMBIX
IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, AHTHUKOPPYIMIIMOHHOTO MHPOBO33PEHHUS,
MPaBOCO3HAHUS, JKOJIOTHUYECKOW KYJIBTYPBI, CIIOCOOHOCTH CTaBUTh IIEIM W CTPOUTH
JKU3HEHHBIE TUIAHbI;

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

YceTHBIN onpoc,
TectupoBanue,
MaremaTuueckui
JUKTAHT
NunuBuayanbHas
CaMOCTOSATEIIbHAS
pabora
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B yacTu rpaxxaaHcKoro BOCIUTaHUS:

- OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX MIPaB M 00S[3aHHOCTEH, yBaKECHHE 3aKOHA
U IIPaBOIOPSJIKA;

- IIPUHATHE TPaJAULIMOHHBIX HallMOHAJIbHBIX, 00111€4eI0BEYECKUX
T'YMAHUCTUYECKUX U IEMOKPATUYECKHUX LIEHHOCTEM;

- TOTOBHOCTb IIPOTUBOCTOATH HJECOJOTHUH SKCTPEMHU3MA, HAIMOHAIU3MA,
KceHopoOMM,  JMCKPUMMHALMM 10  COLMAIbHBIM,  PEJIUTMO3HBIM,  PAacOBBIM,
HAlMOHAJILHBIM ITPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO IEATEIbHOCTb B HMHTEPECAaX TIPakIaHCKOIO
o0111ecTBa, y4acTBOBaTh B CaMOYIPABJICHUU B 00I€00pa30BaTeIbHONW OpraHu3aluu U
JETCKO-IOHOUIECKUX OpraHU3aLMsIX;

- YMEHHE B3aUMOJCHCTBOBATh C COLMAIBHBIMUA MHCTUTYTAMU B COOTBETCTBUHM C
uX QYHKIMSIMA U Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOU E€ATEIbHOCTH;

NaTPUOTUYECKOIO BOCIIUTAHHUSA:

- ¢(hOpMUPOBAHHOCTh POCCUHCKON I'pa)IaHCKOW MACHTUYHOCTH, MaTPUOTU3MA,
YBaXXEHUS K CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iepes PonuHOMN, ropaoctu 3a
CBOM Kpail, cBOO PoauHy, CBOW s3BIK M KYJIBTYpY, IpPOILIIOE U HACTOALIEE
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuwy;

- IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HUCTOPHUYECKOMY H
IIPUPOJHOMY HACJIEIHI0, NMaMATHUKaM, TpagulusM HapofoB Poccuu, nOCTHX)EHUAM
Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

- ujaeiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIy)XEHHIO M 3amuTte OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro Cyb0Y;

OCBOCHHbIE OOYYaIOIIMMHUCSH MEXIPEAMETHbIE TIOHATHS W yHUBEpPCAIbHbIC
y4ueOHbIe AelcTBUS (peryIsTUBHBIE, TO3HABATEIbHbIE, KOMMYHHUKATHBHBIC);

- CITIOCOOHOCTH MX MCIOJB30BaHUS B MO3HABATENLHON U COIMATBLHON MPAKTHKE,
TOTOBHOCTh K CaMOCTOATEIbHOMY TUIAHHPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU

[IpencraBnenue
pe3yabTaToOB
MPAKTUIECKUX
pabot

3amuTa
TBOPYECKUX PabOT
3amura
WHIUBUAYAIbHBIX
MIPOCKTOB
KonTponbhas
pabora

Brinonnenue
SK3aMeHAaIlMOHHEBIX
3aJaHuN
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JCATENILHOCTH, OpraHW3alluk  y4eOHOTO COTPYJHHMYECTBA C  IEJarorHYeCKUMHU
pa0OTHUKAMU M CBEPCTHHKAMH, K YYacTHIO B IIOCTPOCHHH HHAWBHIYaIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIaICHUC HAaBbIKaMH y‘Ie6HO'I/ICCHeI[0BaTeJ'IBCKOI\/’I, HpOGKTHOfI u COHI/IaJ'IBHOI\/'I
JACATCIIBHOCTHU

- YMEThb NPOTHO3WPOBATH HEOJATONPHUATHBIC SKOJOTHMUECKHE TOCISICTBUS
MPEANPUHUMAEMBIX AEHCTBUM, TPEAOTBPALIATh UX;

paCIIupPHUTD OIIBIT ACATCIBHOCTH 9KOJIOTHUECKOM HaIpaBJICHHOCTH ;-

- pa3pabarhiBaTh IUIAaH PEHICHHS MPOOJIEMBI C YYETOM aHAIM3a WMCHOIIUXCS
MaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

- OCYIIECTBIISITh IIEJICHANPABICHHBI MOMCK IEepeHOca CPEICTB U CIIOCOOOB
JeHCTBUS B MPOPECCUOHAIBHYIO CPENy;

- YMETh TMEPEHOCUTh 3HAHUS B TO3HABATEIIBHYIO U TPAKTHYECKYIO OO0JIacTH
KU3HEIEATEIbHOCTH;

- nOpémjiaraTb HOBLBIC IIPOCKTbI, OLOCHUBATH HJACH C TIO3WIIMKM HOBU3HBI,
OpPUI'MHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

- JAaBaTb OLCHKY HOBBIM CHTYyallHAM, BHOCHTb KOPPCKTUBLBI B ACATCIBHOCTD,
OLCHUBATBL COOTBCTCTBUC PE3YJILTATOB LICIISIM

mem anpeomemublx:

M1-BnageTs METOAAMHU J0KA3aTEIbCTB, AITOPUTMAMHU PELICHHS 3a7ay;
ymMeHue (HopMyIupoBaTh ONpPENENeHUs, aKCHOMBI W TEOPEeMbI, NPHUMEHSITh WX,

OK6,0K4,0K3,

JIP4, JIP6 JIP3,

YcrHblii onpoc,
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IPOBOANTH TOKA3aTeNIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

- YMETh OINEPHUPOBATH MOHATHAMH: CTEIEHb YMCHA, JIOTapudm dmcia; yMeHHe
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHH CO CTETECHSMH U
norapudmamu, Tpeodpa3oBaHus JPOOHO-PANMOHAIBHBIX BEIPAXKCHUI;

- YMeThb ONEpUPOBaTh MOHATHUSAMH: pPALMOHAIbHBIE, HPPALUOHAIBHBIE,
MOKa3aTeNbHbIe, CTEIECHHBIC, JOrapu(pMUYECKUE, TPUTOHOMETPUYECKUE yPaBHEHUS MU
HEpPaBEHCTBA, NX CUCTEMBI;

- yMeTb ONEpPHPOBaTh MOHATHAMHU: (YHKIHS, HENpepbIBHAS (QYHKIHS,
NpPOM3BOAHAS, TEPBOOOpa3Has, ONpEACICHHBI  WHTErpajl; yMeTb  HaXOIHUTh
NPOM3BOAHBIC DJEMEHTAPHBIX (YHKIHHA, HCHOJB3Yys CIPABOYHBIC MaTepHAaIbl;
UCCIIEIOBAaTh B MPOCTEWIIMX ciydasx (YHKOUM Ha MOHOTOHHOCTh, HaXOIUTh
HanOoJNbIINE U HaWMEHBINWE 3HAYEHUS (QYHKIUI; CTPOUTH TpaUKH MHOTOUYJICHOB C
WCIIOJIB30BAHUEM alllapaTa MaTeMaTHYECKOTO aHAIN3a; MPUMEHSATh MMPOU3BOIHYIO MIPH
pelieHnH 3a/Ja4 Ha JIBIKCHHE; pellaTh NPAaKTUKO-OPUEHTHPOBAHHBIC 3aJa4yd Ha
HauOOJIbIINE ¥ HANMEHBIIINE 3HAUCHHS, Ha HAXOXKJICHUE ITyTH, CKOPOCTH U YCKOPEHWUS,;

- YMeTh ONEpPHPOBATh MOHATHAMM: palMOHANbHAs (DYHKIMS, NOKa3aTelbHas
¢byHKuus, creneHHas (QyHKUUs, Jorapupmuyeckas (QYHKLHsS, TPUTOHOMETPHUECKHUE
¢byHkuuu, oOpaTHble (QYHKIUH; YMEHUE CTPOMTh TpapuKM H3yYEHHBIX (QYHKLUI,
WCTIOJB30BaTh TPApUKU TPU H3YyYCHHH MPOIECCOB M 3aBUCHMOCTEH, TMPH pPEHICHUH
3aad U3 JPYruxX YYeOHBIX MPEIMETOB W 33Jad W3 pPEANTbHOW JKU3HHW; BBIPAXKATh
(dbopMynaMu 3aBUCIMOCTH MKy BETHUYNHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/1a4H Pa3HBIX THUIOB (B TOM YHCIIE HA MPOICHTHI,
JI0JIM ¥ 4acTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBAapOB U YCIYT, HAJIOTH, 33Jjauil U3
00JIacTH yTpaBJIeHUs] JUYHBIMH U CEMEHHBIMU (PUHAHCAMM); COCTABJIATH BBIPAXKEHHUS,
ypaBHEHHMS, HEPABEHCTBA U UX CUCTEMBI T10 YCIOBHIO 3a/1a4, UCCIIEI0BATh MOJyYeHHOE
pelleHre U OLEHUBATh PaBAONOJ00HOCTh PE3YIbTATOB;

- yYMeTh OIIEPHPOBATH TMOHATHUSAMHU: CpeaHee aphuPMeTHdecKoe, MeauaHa,

OK7

JIP9

TectupoBanue,
MaremaTnueckui
JTUKTAHT
WNunuBunyansHas
CaMOCTOSITENIbHAS
pabora
[IpencraBnenue
pEe3yNnbTaToOB
MPAKTUYECKUX
pabor

3amura
TBOPUYECKUX paboT
3amura
WHIMBUTYTbHBIX
MIPOEKTOB
KonTponbHas
pabota

Brinosnenue
3K3aMEHAIIMOHHBIX
3aJaHui
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HauOoJblllee U HAaUMEHbIlIee 3HAaYCHHUsI, pa3Max, JUCIEPCUs, CTAaHAAPTHOE OTKJIOHEHUE
YUCIOBOrO  Habopa; yMeTb  W3BIEKaTb, MHTEPIPETUPOBATH  HH(POPMALHIO,
NpPEJCTAaBICHHYI0 B Ta0NMIaX, Ha JuarpaMMax, rpadukax, OTPaKalollyl0 CBOWCTBa
peabHBIX MPOLECCOB U SBICHHIA; MPEICTABIAT, HHPOPMALIMIO C MTOMOIIBIO TaOIUI U
auarpamM; HUCCJIE0OBaTb CTaTUCTUYECKUE [aHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpadUyecKuX METOA0B U 3JIEKTPOHHBIX CPEJICTB;

- yMEThb OIEPUPOBATh MOHATUSMU: CIy4allHBIA OMBIT U Cly4yailHOoe cOoOBITHE,
BEPOATHOCTh  CIY4YallHOTO  COOBITHSA; yMEHHE  BBIYUCIATH  BEPOSATHOCTH  C
UCIONIb30BaHWEM TpaHUuecKuX METOAOB; NPUMEHATH (OPMYIbl CIOXKEHHUS U
YMHOXEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE (aKThl U (POPMYIIBI MIPH PEIICHUH 3a/1aY;
OLICHMBATh BEPOATHOCTH pEAJbHBIX COOBITHI; 3HAKOMCTBO CO  ClIy4alHBIMU
BEJIMYMHAMU; YMEHME IPHUBOJIUTH IPHUMEPHI MPOSBICHUS 3aKOHAa OOJBIIMX YHUCET B
IIPUPOHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMETb ONEpUpOBaTh MOHATUSAMU: TOYKA, MpsMasi, IUNIOCKOCTb, IIPOCTPAHCTBO,
JBYTPaHHbBIN yTroJl, CKpEIIMBAOIINECS npsiMbIE, napayienbHOCTb u
NEPIEHIUKYIAPHOCTh NPSIMBIX M IUIOCKOCTEHM, Yrojl MEXIy NPSMBIMH, Yrojl MEXIY
IPSIMOM M IIJIOCKOCTBIO, YIOJ MEXAY IIOCKOCTSMH, PAacCTOSHHE OT TOYKH J0
IJIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMHU, PACCTOSTHUE MEXAY IJIOCKOCTSMHU; YMEHUE
WCIOJIb30BaTh MpPU PELIEHUH 33aJa4 H3yuyeHHble (aKThl U TEOpeMbl IIaHUMETPUHU;
YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

- YMETh ONEpUpOBaTh IMOHATUSMHU: MHOTOTPAHHUK, CEYEHME MHOIOIPaHHUKA,
KyO, mapajuienenumnes, Opu3Ma, NOupamuia, (urypa M IMOBEPXHOCTb BpALICHMUS,
WINHAP, KOHYC, map, cdepa, ceueHust GUrypbl BpalleHUs], MIOCKOCTh, Kacarouasics
cdeprl, LWIMHApPA, KOHYyCa, IUIOMIAJh MOBEPXHOCTH MNUPAMUJbI, NPHU3MBI, KOHYCa,
WIMHApA, IUIomaab cdepsl, 00beM Kyba, MPsAMOYroJbHOIO Mapajulesenunena,
MUPAMHUJIBI, TIPU3MBI, IIMIIMHIPA, KOHYCA, [Iapa; YMEHUE N300pakaTh MHOTOTPAHHUKH U
MOBEPXHOCTU BPALIEHUS, UX CEUEHUSI OT PYKH, C IOMOIIBIO0 YEPTEKHBIX MHCTPYMEHTOB
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U DJIEKTPOHHBIX CPEICTB; YMEHHUE PACIIO3HABATH CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh PAaBUIbHBIC MHOTOIPAHHUKY;

- YMEThb OIEpPUPOBATH MOHATUSAMHU: JBI)KEHHE B MPOCTPAHCTBE, IMOIOOHBIC
¢urypsl B MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHHE IUIOMACH IMOBEPXHOCTEH W
00BbEMOB MOAOOHBIX (UTYpP TPHU PEIICHUH 3a/1a4;

- YMETb BBIUUCIIATH FEOMETPUUECKNE BEJIMYMHBI (JUIMHA, YTOJl, IUIOIaab, 00BEM,
IUIOIIA/b TOBEPXHOCTH), UCHIOJIb3Ys U3yUYEHHbIE (POPMYIIBI U METOIBI;

- YMETb ONIEpUPOBATH IOHATUSAMU: MPSAMOYTOJIbHAs CHCTEMa KOOPIMHAT,
KOOpJAMHATBl TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA, CKAISIPHOE INPOU3BEACHUE, YIOJ
MEXJy BEKTOPAMH, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpAa HAa YHUCIIO; HAXOIUTH C
MOMOIIBI0 M3YYEHHBIX (OPMYJI KOOPAMHATBHI CEPEIMHBI OTPE3Ka, PACCTOSHHE MEXKIY
JBYMsI TOUKaMH;

- yMeTh BBIOMpATh MOAXOJSAIIMN HM3YYEHHBId METOJA MJISi pEIICHUs 3a/1adH,
pacrno3HaBaTb MaTeMaTHueckue (akTbl U MaTEeMAaTHMUECKUE MOJENU B IPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUAX, B UCKYCCTBE; YMEHHME IPUBOINUTH IPUMEPBI MATEMAaTHUECKUX
OTKPBITUNA POCCUMCKON U MUPOBON MaTEMaTUYECKON HAYKHU.

- YMETh CBOOOJIHO ONIEPUPOBATH MOHSATHSIMH: CTETIEHb

M2- ymeTh onepupoBaTh MOHATHSAMHE: pallMoOHaIbHas (DYHKIHS, MTOKa3aTeIbHAas
¢byHKkuus, creneHHas (QyHKUUs, Jorapupmuueckas (QyHKIUS, TPUTOHOMETPUYECKHE
¢byHkuuu, oOpaTHble (QYHKIUH; YMEHUE CTPOMTh TpapUuKM H3y4EHHBIX (QYHKLUH,
UCMOJb30BaTh TpapUKU NPU H3YyYEHHWH MPOIECCOB M 3aBUCUMOCTEH, NPU pPELICHUU
3ajjad U3 JPYruX Y4eOHbIX MpPEIMETOB M 337ad M3 pPEalbHOM JKU3HU; BBIpAXKaTb
(dbopMynaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

- yMeThb  ONEpPHPOBaTh  TMOHITHUSAMHU:  TOXAECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHHWH H HEPaBEHCTB,
PaBHOCHIIBHOCTh YPaBHEHHIA, HEPABEHCTB M CHCTEM, pallMOHAIBHEIE, HPPAIlHOHAILHBIE,
MoKa3aTelbHbIe, CTETEeHHBIC, JIorapu(@MUYecKne, TPUTOHOMETPHUYECKHE YpaBHEHUS,

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

YceTHBIN onpoc,
TectupoBanue,
MaremaTuueckui
JIUKTaHT
NunuBunyansHas
CaMOCTOsITEJIbHAs
pabora
[IpeacraBnenue
pe3yJIbTaToOB
MPAKTUYECKUX
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HEpaBEHCTBA M CHCTEMbl; YMETh pellaTh YPaBHECHWsS, HEPABEHCTBA M CHUCTEMBI C
MOMOIIBIO0 Pa3IMYHBIX TPHUEMOB; peIlaTh ypaBHEHUs, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; MPUMEHSATh ypaBHEHUS, HEPABEHCTBA, WX CHCTEMBI ISl PEHICHHS
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3 Pa3IMUHBIX 00JIacTel HAYKHU U PEaTbHOM KU3HU;

- YMETh CBOOOJHO OIEPHPOBATH TIOHATUSMH: JBIDKCHHE, MapalIeIbHbINA
MEepeHOC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
nmoao0us, 1mogoOHbIe (UTYPBI; YMETh paclo3HaBaTh paBHBbIC U MOJ00HBIE (DUTYDHI, B
TOM YHCJIE B IIPUPOJIE, UICKYCCTBE, APXUTEKTYPE; YMETh HCIIOJIb30BATh TEOMETPUUICCKUE
OTHOIIICHHS, HaXOIUTh T€OMETPUYCCKUE BEIMYMHBI (IUIMHA, Yroj, IUIOIIA/Ib, 00BEM)
MIPY PEIICHUY 3319 U3 IPYTHX y4eOHBIX MPEAMETOB U U3 peaTbHON KU3HU

pabor

3amura
TBOPYECKUX paboT
3amura
WHINBUTYyaIbHBIX
MIPOEKTOB
KonTponbhas
pabora

Brinoinenue
SK3aMEHAIlMOHHBIX
3aJaHul

M3

- YMETb
NoKa3aTeabHble, CTENEHHbIE, Jorapu(pMUUECKUE, TPUTOHOMETPUUYECKHE YpPaBHEHHS U

OICprupoOBaTh IIOHATUAMU: pallnOHAJIBHBIC, HpparuOHAIbHEIC,
HEPAaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHSATUSMHU: MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapaijienenumnes, NOpu3Ma, OHpaMuaa, (urypa U TMOBEPXHOCTh BpAIICHHUS,
WIMHIP, KOHYC, TIap, cdepa, cedeHus: GUTYphl BpaIleHUs, IIOCKOCTh, Kacaromasics
C(bepbl, OUIMHApA, KOHYCa, IIOMAaAb ITOBEPXHOCTU IMHUpaMUAbI, IMPU3MbI, KOHYCA,
UUATUHApPA, TUIomans cdepsl, o0beM Kyoa,

MUpPaMM/JIbl, TPU3MBI, IIMINH/PA, KOHYCA, 11apa; YMEHUE N300pakaTb MHOTOTPAHHUKH U

IPSAMOYTOJIBHOTO ~ IapajuiesIenuIea,

MMOBEPXHOCTU BpalllCHUA, UX CCUYCHHUA OT PYKH, C MIOMOIIBIO YCPTCIKHBIX NHCTPYMCHTOB
N 3JICKTPOHHBIX CPCACTB; YMCTb PACIIO3HABATH CHUMMCTPUIO B IPOCTPAHCTBE; YMCTH
pacno3HaBaThb MPaBHUJILHBIC MHOTOTPAaHHUKU

- yYMeThb ONEpUpOBATh MOHATUSAMHU: MPSAMOYTOJbHAas CHCTEMa KOOpPJMHAT,
KOOpJAMHATBl TOYKH, BEKTOp, KOOPIMHATBl BEKTOPA, CKAISIPHOE INPOU3BEACHUE, YIOJ
MEX/y BEKTOpaMH, CyMMa BEKTOPOB, NMPOMU3BEJCHHE BEKTOpa HAa YUCIIO; HAXOIUTh C
MOMOIIBI0 M3YYEHHBIX (OPMYNI KOOPIAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE MEXIY

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

Y CTHBIU Ompoc,
TectupoBanue,
MareMaTH4eCKUi
JAKTAHT
NunuBunyanbHas
CaMOCTOSITEIIbHAS
pabota
IIpencrasnenue
pe3yabTaTOB
MPaKTUYECKHUX
pabot

3ammuTa
TBOPUYECKUX paboT
3ammuTa
WHJMBUIyaJIbHBIX
MIPOEKTOB
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ABYMA TOYKaMHU

KonTponbhas
pabora

Brinonnenue
SK3aMEHAIIMOHHBIX
3aJaHuN

M4
- YMETb ONIEPUPOBATH MOHATUSAMU: CIIy4alHBIM OMBIT U CllydyaliHOE COOBITHE,

BEPOSITHOCTH CIYYalHOTO COOBITHS; YMETh BBIYHCIIATH BEPOSTHOCTH C UCIIOJIb30BaHUEM
rpaduUecKuX METOJI0B; MPUMEHATH (POPMYJIIBI CIIOKEHUSI 1 YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOpHbIE (haKThl U (HOPMYIIBI IPH PEILICHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peanbHbIX COOBITUH; 3HAKOMCTBO CO CJIy4alfHbIMHU BEJIMUMHAMM; YMEHUE IPUBOIUTD
IIPUMEPBI POSBICHUS 3aKOHA OOJIBIINX YMCET B IPUPOJHBIX U OOIECTBEHHBIX
SBJICHUSIX;

- yMETh CBOOOJIHO OIIEPUPOBATH MOHATHIMU: CTETIEHb C IEJIBIM MTOKa3aTelIeM,
KOpEHb HaTypaJIbHOW CTETIEHH, CTETICHb C PAIlMOHAILHBIM TIOKa3aTeIeM, CTEIIEHb C
JIEHCTBUTENHHBIM (BEIIECTBEHHBIM) IMOKa3aTeseM, JIorapudm urcia, CHHYC, KOCUHYC U
TaHTEHC MPOU3BOJIBHOTO YUCIIA;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUAMU: TpapuK QYHKIUHU, 0OpaTHaAs
GbyHKIMSA, KOMITO3UIMS QYHKIMN, TMHEHHas QyHKINS, KBaJpaTU4Has QyHKIU,
cTeneHHast QyHKIMS ¢ 1eNbIM TIoKa3aTeieM, TPUTOHOMETpUYecKre GyHKIMU, 0OpaTHbIE
TpUTrOHOMETpHUUECKUe (PYHKIMH, TIOKa3aTeNbHas U Jorapupmuueckas GyHKIUU; yMETh
CTpOUTH TpaduKH (PyHKIHIA, BBITOTHATH IpeoOpa3oBaHus rpaguKoB QyHKIMA;

- YMETh MCII0JIb30BaTh rpaduku (YHKIHUN JJIs1 H3Y9YEeHUS TPOIIECCOB U
3aBHCUMOCTEH MPH PEIICHUHN 3a7a4 U3 IPYTUX YICOHBIX IPEIMETOB U U3 PEATBHOM
KU3HH; BEIpaXKaTh (POPMYIIAMU 3aBUCUIMOCTH MEX]Ty BETHIYNHAMU;

- cBOOOJTHO OTIEPHPOBATH OHATHSIMHE: YETHOCTh (DYHKIIUH, IEPHOAUIHOCTD

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

YceTHBII onpoc,
TectupoBanue,
MaremaTnueckui
JUKTaHT
NunuBunyansHas
CaMOCTOATEIIbHAS
pabora
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKHUX
pabot

3amura
TBOPUYECKUX paboT
3amura
WHJIUBUTyaJIbHBIX
MIPOEKTOB
KonTposbhas
pabora

Brinonnenue
SK3aMEHAIlMOHHEIX
3aJIaHUN
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(bYHKIIMH, OTPaHUYEHHOCTD (DYHKIINH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEeMyM (QyHKINH,
HanOoIbIIIee M HAMMEHbIIIee 3HaYeHUs (PYHKIIMU HA IPOMEKYTKE; YMETh MPOBOAHUTH
uccleoBaHne (QyHKIINH;

- YMETh UCIIOJIb30BAaTh CBOMCTBA U rpaduKu GYHKIUI JIJIs pelIeHHs] YpaBHEHUH,
HEPaBEHCTB U 3aJa4 ¢ MapaMeTpaMH; U300paxkaTh Ha KOOPAUHATHOH MJIOCKOCTH
MHO’KECTBA PELICHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

MS5- yMmMeTh omepupoBaTh IMOHATUSMH: CpelHee apu(pMEeTHYecKoe, MeIHaHa,
HanOoJpIIIee M HAUMEHbIIIEe 3HAYCHHS, Pa3Max, TUCIIEPCHs, CTAaHIAPTHOE OTKIIOHEHUE
YK CIIOBOTO U3BJIEKATb,

Habopa; uHpopmaruro,

MMpEACTABJICHHYIO B Ta6J'II/II_IaX, Ha JuarpaMmax, l"pa(i)I/IKaX, OTpaXXaroUlyro CBOMCTBA

yMEHHE UHTEPIPETUPOBATD
pEaNbHBIX MPOIIECCOB U SIBICHUMN; MPEACTABIATh, HHOOPMALIUIO C TTOMOIIbIO TaOIUIl U
ayarpamMM; HUCCJIENOBaTh CTAaTHCTUYECKHWE [aHHBbIE, B TOM 4YHUCIE C HPUMEHEHUEM
rpaU4YecKuX METOJIOB U DJIEKTPOHHBIX CPEJICTB;

- YMEThb ONEPUPOBATH MOHATUIMU: TOUKA, MPsAMasi, TNIOCKOCTh, TPOCTPAHCTBO,
yrou, CKpEeIIMBaOIINecs
MEePIEHIUKYIISIPHOCTh TIPSMBIX U TIJIOCKOCTEH, YroJl MEXAY TPSIMBIMH, YTOJl MEXIY

JBYTPaHHBIN IIPsIMBIE, IapajuIeIbHOCTh U
NpsAMOM M IUIOCKOCTBIO, YrOJI MEXAY IIJIOCKOCTSMHU, PACCTOSHHUE OT TOYKU JO
IIJIOCKOCTH, PACCTOSTHUE MEXKAY IIPSAMBIMU, PACCTOSHUE MEXKY INIOCKOCTSMH;

- YMeTb WCIOJ/Ib30BaThb NpPH peLIeHWH 33Jiad U3y4deHHble (aKTbl U TeOpeMbI
IJIaHMMETPUY; YMEHUE OLIeHUBAThb pa3Mepbl 00bEKTOB OKPYKAIOLIEro Mupa

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

Y CTHBIN Ompoc,
Tectuposanue,
MaremaTnueckui
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAs
pabota
IIpencrasnenue
pe3yabTaTOB
MPaKTUYECKUX
pabot

3ammTa
TBOPUYECKUX paboT
3amuTa
WHIUBUTYTbHBIX
MIPOEKTOB
KonTponbHas
pabota
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Brinoinenue

HK3aMEHAIIMOHHBIX
3alaHuI
Mo 0OK6,0K4,0K3, JIP4, JIP6 JIP3,
-yMeTh pelaTh TEKCTOBBIE 33Ja4d Pa3HBIX TUIIOB (B TOM 4YHCIE Ha MpoueHThl, qoau u | OK7 JIP9 YcTHbIi onpoc,
YacTH, Ha IBUXKEHUE, pPadOTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJIOTH, 33a4l U3 001acTH TecTupoBaHue,
yIOpaBieHUS JUYHBIMU M CEeMEHHBIMU (UHAHCAMM); COCTaBJISATh BBIPAKEHUS, MaTeMaTHIecKii
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33J1a4M, UCCIIEI0BATh OJIYyYEHHOE
pellleHre U OLIEHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB; AMITART
- *yMeTb oOmepupoBaTh TMOHSATHAMHU: OIPENEICHHE, aKCHOMa, TeopeMa, CIEe/ICTBUE, MunusunyansHas
CBOWCTBO, TIPU3HAK, JOKa3aTeJIbCTBO, PABHOCHIbHBIC (OPMYJIUPOBKH, YMETh CaMOCTOATC/IbHAA
(dbopMyIMpoBaTh 0OpPaTHOE W TIPOTHBOIIOIOKHOE YTBEPKICHUE, TPUBOIUTH TPHUMEPHI U pabora
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ MAaTeMaTH4YeCKOW HWHIYKIHWH, IPOBOJIUTH [Ipencrasienne
JIOKa3aTeJIbHbIE PAcCCYXKIEHMsI TpU PpEUIeHUM 3a/ady, OLCHUBAThb JIOTUYECKYIO Pe3yIBTATOB
MPaBIJIBHOCTH PACCYKICHHUIA; [IPAKTHUECKHX
- *yMeTh CBOOOTHO ONEPHPOBATH MOHATHUSAMH: MOCIEIOBATEIBHOCTD, apu(MeTHIECKas
nporpeccusi, reoMeTpudeckas nporpeccusi, 0ECKOHEYHO yObIBaroIasi reoMeTpuyeckast pagor
nporpeccusi; yMeTh 3aJaBaTh MOCIEIOBATENLHOCTH, B TOM 4YHCIE C MOMOIIBIO 3amwmra
PEKYPPEHTHBIX (HOpMYT; TBOPYECKHX PabOT
- *yMeTb BBIOMpaTh MOAXOJAIIMN METOX Ui PEUIeHUs 3aJaud; MOHUMaHHe 3amura
3HAYUMOCTH MAaT€MaTUKU B W3YYEHHUU NPUPOJHBIX U OOILIECTBEHHBIX IPOLECCOB M WHUBUTYJIbHBIX
SIBJICHUH; YMETh paclo3HaBaTh IPOSBIECHUE 3aKOHOB MaTeMaTUKH B UCKYCCTBE, YMETh MIPOEKTOB
MIPUBOAUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUA POCCHUHCKOM M  MHUPOBOU KoHntponbHas
MaTeMaTHU4eCcKOl HayKu pabota
Brimosninenue
9K3aMEHALIMOHHBIX
3aJaHui
M7- ymerb omepupoBaTh MNOHATUAMHU: (yHKIMS, HenpepbiBHas (ynkus, | OK6,0K4,0K3,
OK7 YcTHbI# ompoc,

IMpOU3BOJHA, HepB006pa3Ha;1, OHpC,Z[CJ'ICHHBIfI HHTCrpa; YMCTb HaxoauThb
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MPOM3BOJHBIC  DJIEMEHTAPHBIX  (DYHKIMH, WCIONB3ysS CIpPAaBOYHBIE MaTepHUabl; JIP4, JIP6 JIP3, | TectupoBanue,

UCCIIEIOBAaTh B TNPOCTEHIIMX cCiiydasx (YHKIMA HAa MOHOTOHHOCTb, HAaXOJUTh JIP9 Maremaruueckuit

HauOOJbIINEe U HAUMEHBIINE 3HAUYCHUS (DYHKIUH; CTPOUTH TPadUKH MHOTOWICHOB C JIUKTaHT

WCIIOJIb30BaHUEM allllapaTa MaTeMaTUYeCKOro aHajin3a; IPUMEHSITh TPOU3BOAHYIO MPHU NunuBunyansHas

pelieHuu 3a7ad Ha JIBIDKCHHWE; peliaTh MPAaKTUKO-OPUEHTHPOBAHHBIE 3a/lauyd  Ha CaMOCTOSITENIbHAS

HauOOJIbIINE U HAMMEHbIIINE 3HAYCHUSI, HA HAXOXKJIEHUE ITYTH, CKOPOCTU U YCKOPEHUS; pabota

- yMEThb OIEpPUPOBATh MOHSATHUSMHU: JB)KEHHE B IMPOCTPAHCTBE, MOJOOHbBIE [IpencraBnenue
¢burypsl B MPOCTPAHCTBE, HCIOJIB30BATh OTHOILIEHUE IUIOMIAZCH MOBEPXHOCTEH U pEe3yNnbTaToOB
00BEMOB MOAOOHBIX (PUTYp MIPH PEIICHUU 334, MPAKTUYECKUX
- YMETb BBIUUCISATH T€OMETPUUECKUE BETUYUHBI (JIJIMHA, YTOJI, IJI0Ma/lb, 00bEM, pabot

IJIOLIA/Ib TIOBEPXHOCTH ), UCTIONb3Ys U3YUEHHbBIE (POPMYIIBI U METO/IbI 3ammra
TBOPUYECKUX paboT
3ammra
WHUBUTYJIbHBIX
MIPOEKTOB
KonTponbHas
pabota
Brimosninenue
9K3aMEHalMOHHBIX
3a1aHUI

Ilpeomemmnoix:
YcTHBIN onpoc,

GopwymiposaTs orpotenens, akorowt 1 Teopewts, mpuennTs 1. mposonits | oy O | P4 JRE IS, | Teenmposane,

;[ofarsZTeJIl)LHHe paccl}omcneﬂnﬁ B,XO,Z[C peuieHus 3a)1£{; P P O P Marematieckuit
JTUKTAHT

0K6,0K4,0K3, NunuBunyansHas
I12) ymenue onepupoBaTh NOHATUSAMHU: CTEIIEHb YUCIIA, JOTapu(M Yucia; yMEHUE | QK7
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BBITIOJTHATh BBIYHMCIICHUE 3HAYCHWH M NPEOOpa3OBaHUSI BBIPAKEHUH CO CTCTIICHSIMH U
norapudmamu, mpeodpa3oBaHus JPOOHO-PALIMOHAIBHBIX BBIPAXKEHHUII;

I13) ymenue omnepupoBaTh NOHATHAMHU: pPAlMOHAIBHBIC, HpPpPALUOHAIbHbIE,
MoKa3aTeJbHble, CTEINEeHHbIC, Jorapu(MUIECKUe, TPUTOHOMETPUUYECKHE ypaBHEHHUS U
HEPaBEHCTBA, UX CUCTEMBI;

OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

I14) ymenue omepupoBaTh MOHATHUSAMHU: (QYHKIMS, HENpepbiBHAS (YyHKUHUSA,
IIPOM3BOJIHAs, I[E€pBOOOpa3Has, OINpEeAEJCHHBbIH HMHTErpaj; YMEHUE HaxoJuTh
MPOM3BOJIHBIE  JJEMEHTAPHBIX (DYHKUMN, UCHONB3YyS CIOpaBOYHBIE MaTepHallbl;
UCCIIEIOBAaTh B MPOCTEHIIMX ciydasX (YHKOUM Ha MOHOTOHHOCTb, HAaXOJWUTh
HauOOJbIINEe U HAUMEHBIINE 3HaueHUs (DYHKIUN; CTPOUTH TpaduKU MHOTOUICHOB C
HCIOJIb30BAaHUEM amiapaTa MaTeMaTUYeCKOro aHajan3a; NPUMEHSTh [IPOU3BOJHYIO NPU
peuieHuu 3a7ad Ha JIBDKEHHME; penlaTh I[PAKTUKO-OPUEHTHPOBAHHBIE 3a/ayd  Ha
HanOOJIbIIIME M HANMEHBIINE 3HAYCHNS, HAa HAXOXKJICHUE MTyTH, CKOPOCTH U YCKOPEHHS,;

0OK6,0K4,0K3,
OK7

I15) ymenue onepupoBaTh MOHATHUSMU: pallOHalIbHAsl (QYHKIUS, [TOKa3aTelbHAs
¢byHKkuus, creneHHas (QyHKUUs, Jorapupmuueckas (QyHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMM, oOpaTHbIE (QYHKIMH; yYMEHHUE CTPOMUTHh TIpadUKU H3YYEHHBIX (QYHKIHH,
UCMOJb30BaTh TpapUKU NPU H3YyYEHHUH MPOIECCOB M 3aBUCHUMOCTEH, MPHU pELICHUU
3aad M3 JPYTUX Yy4yeOHBIX NPEIMETOB M 33Jad U3 pealbHOM >KU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX]y BeTMUYNHAMU;

OK6,0K4,0K3,
OK7

I16) ymeHue pemarb TEKCTOBbIE 3aJayd pa3HbIX TUIOB (B TOM 4YHUCIE Ha
MPOLICHTHI, IOJU U YacTH, Ha JABWKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH,
3alaud U3 O00JIaCTH YIPABJIEHUS JIMYHBIMM U CEeMEWHBIMU (UHAHCAMMU); COCTABIATh
BBIPAKCHMS, YPABHEHM ], HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEI0OBATh
IOJyYEHHOE PELICHHE U OLIEHUBATh IIPABJON0J00HOCTh PE3yJIbTaTOB,;

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

CaMOoCTOSITeNIbHAs
pabora
IIpencraBnenue
pe3yIbTaToB
MPAKTUIECKUX
pabor

3amura
TBOPUYECKUX paboT
3amura
WHIUBUAYAIbHBIX
MIPOCKTOB
Kontponbnas
pabora

Brinonnenune
JK3aMEHAIMOHHBIX
3aIaHUN
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I17) ymeHue omepupoBaTh MOHATHSIMH: CpeAHee apupMeTHUecKoe, MeauaHa,
HauOOJbIIee U HAMMCHbBINIEE 3HAYCHHUSI, pa3Max, ITUCIEPCHS, CTAaHAAPTHOE OTKIOHEHUE
gyucioBoro  HaOopa; yMEHHE  M3BIEKaTh, HWHTEPIPETUPOBATh  HH(POPMAIHIO,
MPEJICTABICHHYI0 B Ta0JNHIAX, Ha Juarpammax, rpadukax, OTpakarollyl0 CBOMCTBa
peaNIbHBIX MPOIIECCOB U SIBICHUMN; MPEACTABIATh, HHOOPMALIUIO C TTOMOIIbIO TaOIUIl U
JUarpaMM; HCCIEAOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHKCIIE C MPUMEHEHHUEM
rpadUYecKuX METO0B U 3JIEKTPOHHBIX CPEJICTB;

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

I18) ymeHne oneprupoBaTh MOHATUSAMU: CITy4allHBIN OMBIT U CIy4aifHOE COOBITHE,
BEPOSITHOCTh ~ CIIyYAaifHOrO  COOBITHSI;  YMEHHE  BBIUUCISATH  BEPOSTHOCTH  C
UCIIOJIb30BAHUEM TpaMUeCKHX METOJOB; MPUMEHATh (OPMYJBl CIOXKEHHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKThl U (HOPMYIIBI IPU PELICHUH 3a]1a4;
OLICHMBAaTh BEPOSATHOCTH pPEAITbHBIX COOBITHI; 3HAKOMCTBO CO CIy4allHBIMH
BEJIMYMHAMHU; yMEHHE IMPHUBOIUTH HPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCET B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

I19) ymenuwe omnepupoBaTh MOHATHSIMH: TOYKa, MpsMasi, TUIOCKOCTb,
MPOCTPAHCTBO, ABYIPAHHBIA YIroJI, CKPEIIMBAIOUIMECA MpPsAMbIC, MapalIeIbHOCTh U
MEPIICHAUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, YrOJI MEXAY INPSIMBIMHU, YIOJI MEXKIY
NpSAMOM M TUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSIMU, PAacCTOSSHUE OT TOYKH [I0
IJIOCKOCTH, PACCTOSHUE MEXKAY MPSIMBIMU, PACCTOSSTHUE MEXKIY IUIOCKOCTSAMH; YMEHHUE
WCIIONIB30BaTh MPHU PEIICHUH 3a/7ad U3Y4YeHHBIE (DAKThl M TEOPEMbl IJIAHUMETPHUH;
YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAOIIIET0 MUPA;

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9

I110) ymenue  omnepupoBaTh  IOHATHSMHU:  MHOIOTPaHHHMK,  CEUEHUE
MHOTOTpaHHHKa, KyO, Mapaijenenumes,, Ipusma, nupamuia, Gurypa U MOBEpXHOCTh

0OK6,0K4,0K3,
OK7

JIP4, JIP6 JIP3,
JIP9
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BpallleHHs, IHIUHAP, KOHYC, Iap, cdepa, cedyeHus (Urypbl BpamieHHs, IUIOCKOCTb,
Kacarommasicsi cepbl, UIHHAPA, KOHYCA, IUIOMAAb TTOBEPXHOCTH MUPAMUIbI, TPU3MBL,
KOHYcCa, IMJINHJPA, TUIOIaAb cGeprl, 00beM KyOa, MPsSMOYTroJIbHOTO MapajuieIenunena,
OUPaMUJIBL, TIPU3MBI, IWIMHIPA, KOHYCA, [1apa; YMEHHE H300paaTh MHOTOTPAaHHUKH U
MMOBCPXHOCTU BpalllCHUA, UX CCUHCHUA OT PYKH, C IOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB
U JJICKTPOHHBIX CPEJICTB; YMEHHE PAcliO3HABaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
PpacCiio3HaBaThb MPaBHUJILHBIC MHOTOI'PAHHUKH

IT11) ymeHue onepupoBarh MOHATHAMHM: JIBHXKCHHE B MPOCTPAHCTBE, MOOOHBIC | OK6,0K4,0K3, JIP4, JIP6 JIP3,
¢urypsl B IPOCTPAHCTBE; MCHOJIB30BaTh OTHOIICHHE IUIOMIA/EH MOBEpPXHOCTEH M | QK7 JIP9
00BEMOB MOAOOHBIX (PUTYp MIPH PEIICHUU 334,

0OK6,0K4,0K3,
I112) ymeHue BBIYUCIATH T€OMETPUUECKUE BEJIIMYMHBI (JUIMHA, YrOJl, IIOWalb, | QK7 JIP4, JIP6 JIP3,
00BEM, IJIOMIAb IOBEPXHOCTH ), UCTIONB3YS U3yICHHBIC ()OPMYJIIBI U METO/IBI; JIP9
0OK6,0K4,0K3,

I113) ymeHue onepupoBaTh MOHATHAMU: IPSIMOYIOJIbHAs CHCTEMa KOOPIAUHAT, | QK7 JIP4, JIP6 JIP3,
KOOPJMHATHl TOYKH, BEKTOpP, KOOPAUHATHI BEKTOpa, CKAISIPHOE MPOU3BEICHUE, Yol JIP9
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOMU3BEJICHHUE BEKTOPA HAa YMCIIO; HAXOJUTh C
MOMOIIbIO0 U3YyYEHHBIX (OPMYT KOOPJHUHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE MEXKITY
JIBYMsI TOUKaMU;

0OK6,0K4,0K3, JIP4, JIP6 JIP3,
I114) ymenue BbIOMpaTh NOAXOAALIMNA U3YYEHHBIM METOA A pEelIeHUs 3ahadud, | QK7 JIP9

pacrio3HaBaTh MareMaTHuyeckue (akThl M MaTeMaTHYeCKHE MOJENHU B MPHUPOJIHBIX U
OOIIECTBEHHBIX ABJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOJIUTH MPUMEPHI MAaTEMATUYECKUX
OTKPBITUNA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH.
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