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Pabouast mporpamma obuieoOpaszosarenbHOro npejaMera paspafoTaHa Ha
ocHose dejiepalibHOrO rocy/IapeTBEHHOI0 00pa30BaTeILHOr0 CTAHAAPTA CPEIHEero
obwero obpasosanus, yrepaientoro [lpnkazom MuHoOpHaykn Poccun  oT
17.05.2012 Ne 413 (pen. or 12.08.2022), pexoveniatuit no peanusaiy CpeaHero
00L1ero 0dpasoBaHms B NPe/lesiax 0CBOeHHs 00pa30BaTeLHON NPOrpaMMbl CpellHero

npogeccuoHanbHoro obpasosarus o1 | mapra 2023 r. No 05-592. MIPUMEPHOH
MPOrpamMMbl,  PEKOMEH/I0OBaHHONH  MejiepaibHbIM  FOCYIaPCTBEHHBIM OO IKETHBIM
oOpa3oBare/ibHbIM YUPECIKACHHEM JIOMOJIHUTE/ILHOTO Mpo(ecCHOHaTLHOTO

oOpasosanust «MHCTUTYT pasBuTHS NPO(ECCHOHANBEHOIO 0BPA30BAHMS (PI'BOY
HAIO «MPIIO) nns peanusaunn ocHOBHOH npodeccHoHANTbHOM 00pa3zoBaTeNbHO
nporpammbl CI1O Ha 6ase ocHoBHOro 06uiero 06pa3oBaHus ¢ MONyYeHHEM CpEeIHEero
obuero obpasoBanus 110 criennanbHocti 44.02.01 « J{otikonpHoe o0OpaszoBaHue.
Padouas mporpamma paspaborana B COOTBETCTBHM C Pa3bICHEHUSIMH [0
(hOpPMHUPOBAHHIO TMPUMEPHBIX 00PA30BaTE/bHLIX MPOrpaMM YYeGHBIX AHCIUILIHH
HAYabHOTO MPO(pECCHONANTLHOTO U Cpe/lHero MpoeccHoHalbHOr0 00pa3oBaHus Ha
ocHoBe delepanbHbIX IOCYAAPCTBEHHBIX 00PA30BATE/bHBIX CTAHIAPTOB HAYANEHOTO
NMpo(eccuoHanLHOTo H cpe/Hero MpodeccHoHanTbHOro o0pa3oBaHus,
yrBeprKAeHHbIMU FL.M.Pemopeniko, Junpekropom JlenapravenTa rocynapcTBeHHOI
MOJIMTHKM W HOPMATHBHO-IIPABOBOIO  peryIHpoBaHust B cdepe 00pa3zoBaHums
Munncrepersa oOpasosanus 1 naykn Poccuiickoit denepauuu ot 27 aBrycra 2009r.
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1. TACIIOPT ITPOT'PAMMBI YUYEBHOM JUCIHHUIIJIINHBI
«MATEMATUKA)»

1.1. ObsacTh NPpUMeEHEHHUs TPOrPAMMBI

PaGouast nporpamMma y4eOHOW JAUCHUILTUHBI MaTemMaTuka mnpeHa3HaYeHa JUIsl U3Y4eHUs
MaTeMaTHKHd B YUPESKICHUAX CPEIHETr0 MPO(EeCcCHOHATBLHOIO O0pa30BaHMs, pPEaTH3YIOLINX
00pa3oBaTeNbHYI0 TMPOrpPaMMy cpenHero (IMOJHOT0) oO0mero oO0pa3oBaHUS, MPH TOIATOTOBKE
CHEeLHATUCTOB cpeanero 3BeHa. OOyuarommecs B yupexzaeHun CIIO mo nanHoMy mpoduiio
U3y4aloT MaTeMaTuky B oObeme 246 wuacoB. PabGouass mporpamma y4ueOHOH AMCHUIUIMHBI
pa3paboTaHa Ha OCHOBE IPUMEPHOH OCHOBHOM 00pa3oBaTeIbHON MPOTrPaMMBbI CPEIHETO O0IIEeTo
oOpa3oBaHusi, of00peHa pemieHUEM (eneparTbHOr0 Y4eOHO-METOAMYECKOTO OO0BEIUHEHHUS TIO0
obmemMy o6OpazoBaHuto (TpoTokod oT 28 wuwHA 2016 1. No 2/16-3) nmns cneruanbHOCTH
44.02.01.lomkonsHOE 0Opa30OBaHUE.

1.2. Mecto aUCHUILVIMHBI B CTPYKTYpe OCHOBHOW mnpodeccuoHaJIbHOMN
0o0pa3oBaTeJbHOI NPOrPAMMBI:
JlucuuiuimHa BXOIUT B 0011e00pa30BaTeIbHbBIN IUKII.

1.3. Hean u 3aga4u y4eOHOM JMCUMILIUHBI

Copepxanue mporpammbl  001e00pa30BaTEIbHON  TUCHUILTUHBL  «MaTtemaTtuka
HaIpaBJIECHO Ha JOCTWKEHHUE PE3yJIbTAaTOB €€ U3y4YeHHs B COOTBETCTBUU C TpeboBanusmu OI'OC
COO c¢ yuerom npodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.3.2 Henu um 3axaum AUCHUIIMHBI — TpPe0OBaHUS K pe3yJbTAaTaM OCBOCHHS
AUCHUIJIMHBI:

OcBoenue coaepkaHusi ydeOHOM  aucuumiauHbl «MaTematuku»  oOecredrnBaeT
JOCTH)KCHHE CTYACHTAMU CIIEAYIOIIUX PE3YJIbTaTOB:

JIMYHOCTHBIX:

J1 - TOTOBHOCTb K TPY/y, OCO3HAHNE LIEHHOCTU MacTepCTBa, TPY10Jt00ue;

- TOTOBHOCTb K AaKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW M  COLHUAIbHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSITEIILHO BBIMOJIHATH
TaKylo J1eITeJIbHOCTb;

- UHTEpEeC K pa3Iu4HbIM cepaM npodhecCHOHATIBHON e TEIbHOCTH,

OBnazneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH ITO3HABATEIHHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSATENbHO (OPMYIUPOBATH U AKTyaIH3UPOBaTh MpoOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIM TMpU3HAK WJIM OCHOBaHUS i1 CpaBHEHUS,
Kiaccuukanuu u 0600IIeHHS;

- OIIPEACIIATH LIeJI JeATEIbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUHU UX JTOCTHIKECHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHNS B PACCMATPUBAEMBIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OIICHUBATh PUCKH MOCIIECICTBHUI IS TEILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PEUICHUH KU3HEHHBIX TPOoOIieM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIAJCTh HaBBIKAMU Yy4eOHO-UCCIEOBATENLCKOH M MPOEKTHOW JAESITeNbHOCTH,
HaBBIKAMH Pa3pelIeHus mpooeM;

- BBUBIIATh MPUYMHHO-CIEACTBEHHBIE CBSI3M W aKTyalu3UpPOBATH 3aJlayy, BbIIBUTATh
TUTIOTE3y €€ pEeIICHMs,, HaXOIUTh apryMEHTHl IS JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

- aHaTM3UPOBATHh TMOJYYEHHBIE B XOJ€ PEHICHUS 3a7addl pe3yibTaThl, KPUTUUYECKH
OIICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;



-- yMeTb MEPEHOCUTh 3HAHHUA B [I03HABATEIbHYHD M MPAKTUYECKYI0 O0JIACTH
KHU3HEIEATEIHOCTH;

- YMETh MHTErPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX o01acTeil;

- BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIIBHBIC ITOIXO0/IbI M PEILICHHS;

U CIIOCOOHOCTb UX UCIOJIb30BAHUS B II03HABATEIILHON U COLIMATIBHOMN MPaKTHKE

JI2.B o6nacTv IEHHOCTH HAYYHOTO MIO3HAHUS:

-c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd ¢ OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

- COBEpLUICHCTBOBAaHME SI3IKOBOM M  UYWTATEIbCKOW KYJNbTyphl Kak CpeJCcTBa
B3aUMOJICHCTBUS MEXTY JIFOIbMU M MTO3HAHUS MHPA;

- OCO3HaHUE LIEHHOCTH HAyYHOU JESTeIbHOCTH, TOTOBHOCTh OCYILECTBIIATh IPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHANBHIYaIbHO U B TPYIIIIE.

OBnazieHne yHUBEPCAIbHBIMU y4E€OHBIMU IO3HABATEIbHBIMU ACHCTBUSIMMU:

B) paboTta ¢ nHpOpManuei:

- BJQJETh HAaBbIKAMU I[IOJy4YeHHMs HH(OpPMAUM M3 MCTOUYHUKOB PpA3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISITh  MOWCK, aHAIU3, CHUCTEMAaTH3alMI0 W HHTEPIPETAILUIO
UHGOPMAaLIUU Pa3IMYHbIX BUJOB U (JOPM MPECTABICHMUS;

- CO03/1aBaTh TEKCTHl B PAa3IMYHBIX (OpMaATax C y4ETOM Ha3HAYeHHS WHPOpPMALUU U
LIEJIEBOM ayTUTOPUH, BBIOMPAsi ONTUMAIbHYIO (JOPMY MPEACTABICHUS U BU3YaJIN3aLlUY;

- OIICHUBATH JOCTOBEPHOCTD, JIETHTUMHOCTh HHPOPMAIIUH, €€ COOTBETCTBUE IMPABOBBIM H
MOpaJIbHO-ITUYECKUM HOpMaM;

- HWCHOJB30BaTh CpEACTBA HMH(OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3allMOHHBIX 3a/Jady C COOJIO/IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

- BIQJICTh HABBIKAMHU pACIIO3HABAaHUS M 3aIIUTHl HH(POpPMAaIUH, WHPOPMAIUOHHON
0€30M1aCHOCTH JTUYHOCTH

JI3. B o0nactu 1yXOBHO-HPABCTBEHHOI'O BOCIIMTAHHUS:

-- C()OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOT0 MIOBEACHUS;

- CIIOCOOHOCTh OIEHWBATh CHUTYAllMIO ¥ TPUHUMATh OCO3HAHHBIE PpEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHME JJMYHOTO BKJIa/Ia B IIOCTPOCHUE YCTOHYHMBOTO OYy/IyIIIero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSIM M (MIM) JPYTUM Yi€HaM CEMBH,
CO3JJaHMI0O CEMBH Ha OCHOBE OCO3HAHHOIO IPUHATHS LEHHOCTEH CEMEWHOW KU3HH B
COOTBETCTBUM € TpaAULUAMHU HapoJoB Poccuu;

OgnazieHne YHUBEPCATBHBIMH PETYISITHBHBIMH JICHCTBUSMU:

a) caMOOpraHu3aIus:

- CAMOCTOSITENTFHO OCYIIECTBIISITh TIO3HABATENFHYIO JIEATEIbHOCTD, BBISIBIISITH IPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4l B 0Opa30BATENbHOW JESATEIBHOCTH U
’KM3HEHHBIX CUTYaIUX;

- CaMOCTOSITEIbHO COCTABJIATh IUIAH pELICHUS NPOOJIEeMbl C Y4YeTOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTECHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

croco6cTBOBaTH (POPMUPOBAHUIO U MTPOSIBIIEHUIO ITUPOKOI

KOOP/JAMHUPOBATh JEHCTBUS IO €€ JOCTH)KEHHUIO: COCTaBIIATh IUIAaH JIeHCTBHUH,
pacrpenieNiiTh PO C Y4eTOM MHEHHH YYaCTHHUKOB OOCYXIaTh pe3yabTaTbl COBMECTHOU
paboThI;

- KOOpDAMHUPOBATh W BBINOJHATH pabOTy B YCIOBHSX PEaTbHOTO, BHPTYAIBHOTO W
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

- OCYIIECTBJIATH TO3UTHBHOE CTPATETUYECKOE ITOBEICHUE B PA3IMYHBIX CHUTYAIHSX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.



OBnazieHue yHUBEPCAIBHBIMU PETYISTUBHBIMU JEHCTBUSMMU:

T) IpUHATHE Ce€0s U JPYTUX JIIOJICH:

- NpPUHUMAaTb MOTHBBI M APryMEHTHl JAPYIMX JIOJE€H MpU aHAIM3€ pPE3YJIbTATOB
JIeSATEeIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO JPYTUX JIIOAEH HA OUINOKH;

- pa3BHUBATh CIIOCOOHOCTh MMOHMUMATh MUP C MO3UIUH IPYTOro YeIOBEKa

JI4. TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIEICHHUIO;

-OBJIaJICHNE HAaBBIKAMU y4eOHO-HCCIIEZIOBATENIbCKOM, MPOEKTHOH M COIMAIbHOM
JIeSATEeIbHOCTH;

OBnazeHue yHUBEpCAIbHBIMA KOMMYHUKAaTUBHBIMU JE€HCTBUSMM:

0) COBMECTHasl IeITCIIbHOCTD:

- IOHUMATh U KUCIOJIb30BaTh MPEUMYILECTBA KOMAaHAHON U MH/IMBUYaIbHOU pabOThI;

- MPUHUMATH IIEJIM COBMECTHOM JEATEIbHOCTH, OPraHMU30BBIBATH UM KOOPIUHUPOBATH
JEHCTBUS IO €€ JIOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, paclpeleisTh pPOJIM C Y4ETOM
MHEHUH Y9aCTHUKOB 00CYKJIaTh PE3yIbTaThl COBMECTHON pabOTHI;

- KOOPJIMHUPOBATh W BBINOJHITH PabOTy B YCIOBUSAX PEaIbHOrO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJISTh IO3UTHBHOE CTPATErMUYECKOE IMOBEACHHE B PA3JIMYHBIX CUTYaLHX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATUBHBIM.

OBnazieHue yHUBEPCATIbHBIMU PETYJISTUBHBIMU JEHCTBUSMMU:

I') IPUHATHE Ce0sl U IPYTUX JIFOAEH:

- NpPUHMMATb MOTHBBl M APryMEHTHl JAPYIMX JIIOJIEd MpU aHAIM3€ PE3YJIbTATOB
JesATeIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHX JIIOAEH HA OUINOKH;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUHU APYTOro YeIOBEeKa

JI5. B o0nacTu 3CTETUUECKOTrO BOCTIMTAHUSA:

- 3CTETHYECKOE OTHOIICHUE K MUPY, BKIIFOUast 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA;

- CIMOCOOHOCTh BOCHPHHHUMATh PA3JIMUHBIE BUJBI HCKYCCTBA, TPATUIIMA M TBOPYECTBO
CBOEr0 U APYrMX HAPOJAOB, OIIYIIAaTh SMOILIMOHAILHOE BO3/IEHCTBHE UCKYCCTBA;

- YOSXJIEHHOCTh B 3HAYMMOCTHU ISl TUYHOCTH M OOIIIECTBA OTE€UECTBEHHOTO U MHUPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIULIMN U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CAaMOBBIPQXEHHUIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMJICHUE MPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

OBnazieHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMHU:

a) obieHue:

- OCYIIECTBJISITH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU;

- pacro3HaBaTh HeBepOaNbHBIE CPEICTBA OOIICHUS, MOHUMATh 3HAYEHUE COIMATBHBIX
3HAKOB, PacMoO3HABATh MPEANOCHUTKA KOH(PIUKTHBIX CUTYAIM U CMSTYaTh KOH(JIUKTHI,

- Pa3BEpPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIIOJIb30BAHHUEM S3BIKOBBIX
CpENCTB

JI6.- oco3HaHMe 00YYAOIIMMHCS POCCUHCKON TPaskIaHCKON UIEHTHYHOCTH;

- IIeJICHANPaBJICHHOE PAa3BUTHE BHYTPEHHEH MO3MIIMU JIMYHOCTH HAa OCHOBE JTYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEeW HaponoB Poccuiickoit denepannu, UCTOPUUECKUX U HAMOHAJIBHO-
KYJIbTYPHBIX  Tpaauluidi, (GOPMHPOBAHME CHUCTEMBI 3HAYUMBIX IIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYHIIMOHHOTO MHPOBO33PEHHUSI, IPABOCO3HAHUS, IKOJIOTUYECKON KYJIbTYPHI,
CITOCOOHOCTH CTaBUTH LIETU U CTPOUTH KU3HCHHBIC TIIAHBI,

B yacTtu rpaka1aHCKOro BOCIIUTAHMUS:

- OCO3HAaHHME CBOWX KOHCTHUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBAKEHHE 3aKOHA M
MPaBONOPSJIKA;

- TPUHSITHE TPATUIIMOHHBIX HAIMOHAIBHBIX, OOIICYETOBEYECKUX T'YMAaHHCTHUYECKUX H
JIEMOKPATUYECKUX [IEHHOCTEH;



- TOTOBHOCTb NPOTHUBOCTOSITh HAEOJIOTMH SKCTpPEMHU3Ma, HallMOHAIU3Ma, KceHodoouwu,
JUCKPUMMHALIMY 110 COLMAIbHBIM, PEITUTHO3HBIM, PACOBBIM, HALIMOHAJILHBIM IIPU3HAKaM;

- TOTOBHOCTh BECTHU COBMECTHYIO JIEATEILHOCTh B MHTEpPECAX I'PakJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00IIe00pa30BaTEIbHON OpraHU3alyy U JIE€TCKO-IOHOIIECKUX
OpraHu3alusix;

- yMEHHE B3aUMOJECHCTBOBATH C COLMAIBHBIMU HMHCTUTYTaMH B COOTBETCTBHU C HUX
(GYHKLIUAMU U Ha3HAYEHUEM;

- TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOM NEATEIbHOCTH;

MIaTPUOTHYECKOI0 BOCIIUTAHUS:

- c(hOPMHUPOBAHHOCTb POCCUMCKON TIpa)<IaHCKOM HAEHTUYHOCTH, IATPUOTU3MA,
YBaXX€HUs K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Inepen PoauHON, ropaoctu 3a CBOM
Kpa#i, cBoro PonuHy, CBOM A3BIK M KyJbTYpY, NPOLLIOE M HACTOSALIEE MHOTOHALMOHAJIBHOIO
Hapoza Poccuu;

- LEHHOCTHOE OTHOLIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, MCTOPHYECKOMY U
IIPUPOJHOMY HACIEAMIO, NaMATHHKAM, TpaauuusaM HapoaoB Poccum, noctmxenusM Poccuum B
HayKe, NCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- wuaeiHas yOeXIEeHHOCTb, TOTOBHOCTh K CiHyXeHHro U 3aummre OTteudecTsa,
OTBETCTBEHHOCTbH 32 €r0 Cy/1b0Y;

OCBOEHHBIE O0YYalOIIMMMCS MEXIIPEJAMETHbIE IOHATHS M YHUBEpCAJIbHbIE Yy4eOHbIE
neicTBus (peryasTUBHbBIE, T03HABATEIbHbIC, KOMMYHUKATHBHBIC);

- CIIOCOOHOCTh MX UCIOJb30BaHUS B II03HABATEIbHOW M COLMAJIbHON IpaKTUKE,
TFOTOBHOCTh K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILECTBIICHUIO Y4€OHOH JesTeIbHOCTH,
OpraHu3aly yueOHOro COTPYAHUUECTBA C NEAArorH4eCKUMH padOTHUKAMHU U CBEPCTHUKAMU, K
Y4YacCTHIO B TOCTPOSHUM MHAMBUYAIbHOM 00pa30BaTeIbHOM TPAEKTOPUHY;

- OBJIQJICHUE HaBBbIKAMU Y4€OHO-HCCIIEIOBATEIbCKOW, IPOEKTHOM U COLMaIbHOU
JEATEIIBHOCTH

JI7. He npuHUMATh NENCTBUS, IPUHOCSIIKE BPEIl OKPYKAIOIIEH CPEAE;

- yMeTb  IpPOTHO3UPOBaTh  HEOJArompHsATHbIE  SKOJOrMYECKHE  IOCIEICTBHS
MPEANPUHUMAEMBIX JAEHCTBHH, IPEAOTBPAIIATh UX;

pacIIMPUTh OIBIT AESITEIBHOCTH SKOJIOITMUECKON HAIIPaBIEHHOCTH;-

- paspalarbiBaTh IJJaH pEHIEHUS MPOOJEMbl C YYETOM aHaliu3a HMMEIOIINUXCS
MaTepUaIbHBIX 1 HEMAaTEPHUAIIBHBIX PECYPCOB;

- OCYILECTBJIATH LIEJIEHANPaBICHHbIN MMOUCK MEpPEeHOoca CPEJICTB U CIOCcO0OB JEHCTBUS B
npoecCHOHANBEHYIO CPEey;

- yMeThb T[IEPEHOCHUTh 3HAHUS B T[I03HABATEIbHYIO M MPAKTHUYECKYIO 00J1IacTU
KU3HEJEATEIIBHOCTH;

- IpeIaratb HOBBIE ITPOEKTHI, OLIEHUBATh UJIEH C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JACSATEIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIAM

MeranpeaMeTHbIX:

MIl-Bnamerp MeTOAAMU JI0KA3aTENIbCTB, aJTOPUTMAMU pEIICHHUS 3aJad; yMEHHUE
(bopMyIHpOBaTh OIPEEIICHUS, aKCHOMBI U TEOPEMBI, TPUMEHSTh UX, IPOBOJIUTH JI0OKa3aTeIIbHbIE
pacCyXIeHHs B XOJI¢ PEUICHMS 3a/1a4;

- YMETb ONEepUpPOBaTh MOHATUAMU: CTETIEHb YHUCIA, JOrapu(M YUCIIa; yMEHUE BBITOTHATD
BbIUMCJIEHHE 3HAUYEHUH W MpeoOpa3oBaHMsI BBIPAKEHUH CO CTENEHSIMH M Jiorapupmamu,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAXKEHU;

- YMCThb OIICPHUPOBATH MOHATUAMU: PAIMOHAIIBHBIC, UPPALUOHAIBHBIC, MOKA3aTCIbHBIC,
CTETIEHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMeTb ONEepUpOBaTh MNOHATUAMU: (YHKIHS, HENpepbiBHAsS (DYHKIHS, MPOU3BOAHAS,
nepBooOpasHasi, OMpEAETCHHbI HHTErpaj; yMeTb HaXOJUTh IPOU3BOJHBIE 3IIEMEHTAPHBIX
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(GYHKIMHA, NCHIOTB3YS CHPAaBOYHBIE MaTE€PHAIIBI; UCCIEIOBATh B MPOCTEHIINX CITydasx QYHKIHH
Ha MOHOTOHHOCTb, HAXOJIWTh HAWMOOJIBIIME M HAMMEHbIIME 3HAueHHUs (YHKIHUNA; CTPOUTH
rpa¢Ki MHOTOYJICHOB C HMCHOJH30BAaHMEM almapaTa MaTEeMaTHYECKOTO aHAJIM3a; MPUMEHSTh
NPOM3BOJIHYIO TIPU PEIICHUH 33/1a4 Ha JBM)KEHUE; PElIaTh MPAKTHKO-OPUEHTHPOBAHHBIC 3a/1a41
Ha HanOOJIbIIME M HAaUMEHbBIIINE 3HAUCHHS, Ha HAX0XKICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEpHpPOBATh MOHATUSMH: palMoOHaTbHAs (PYHKIMS, MMOKa3zaTenbHas (yHKIUS,
creneHHas QyHKOus, Jorapudmudeckas QyHKIUs, TPUTOHOMETpUUECKUE (PYHKIMU, OOpaTHbBIC
(GyHKIMU; yMEHHE CTPOUTh TIpadUKU H3YyYCHHBIX (QYHKUUH, HCMONb30BaTh TrpaduKd TNpU
U3YYEHHH IMPOIIECCOB M 3aBHCUMOCTEH, MPH PEIICHUU 3a7ad U3 JAPYIHX YYeOHBIX MMPEIMETOB U
3a/1a4 U3 PeAIbHOM JKU3HM; BBIPAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEKIY BETHYHMHAMH;

- YMETb pelaTh TEKCTOBBIE 33/1a4HM PA3HBIX THUIIOB (B TOM YHCIE HA MPOLEHTHI, TOIU H
YacTH, Ha JBW)KEHHE, pabOTy, CTOMMOCTh TOBAapOB M YCIYr, HAJOTH, 3aJadyd U3 00JacTH
yIpaBJICHUS JIMYHBIMH M CEMEHHBIMH (DHMHAHCAMM); COCTABIIATH BBIPAKEHUS, YpaBHEHUS,
HEpPaBEHCTBA M HMX CHCTEMBI IO YCJIOBHIO 3a/1aud, HMCCIIEAOBATh MOJIYYEHHOE pPEIICHHE H
OLIGHUBATh MPABJIONIOT0OHOCTD PE3YIIbTATOB;

- YMETh ONEPUPOBATH MOHIATUSMH: CpeAHee apu(MeTHyecKoe, MelMana, HanooJbIIee 1
HaVMEHbIIIEEe 3HAUCHUS, pa3Max, JWCIEpPCHs, CTaHIApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yYMETh H3BIICKaTh, WHTEPIPETHPOBATh HMH(GOPMAIMIO, MPEACTaBICHHYIO B TaOmWIax, Ha
auarpamMmax, rpaduKax, OTPaXalollyl0 CBOWCTBA pEAIBHBIX MPOIECCOB U  SBJICHUU;
IpPE/ICTaBIATh MHPOPMAIMIO C MOMOILIBIO TAOIMIl M JUarpaMM; HCCIEI0BaTh CTATUCTUYECKUE
JAaHHBIE, B TOM YHUCJIE C IPUMEHEHNEM IpaMueCcKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

- YMETh ONEePUPOBATh MOHATHUAMU: CITyYaiHBIN OIBIT U CIy4aiiHOE COOBITHE, BEPOSITHOCTD
CIIy4alfHOTO COOBITHS; YMEHHE BBIYHCISTH BEPOSTHOCTh C HCIOJIB30BAHUEM TpaPUUECKUX
METOJIOB; IMPUMEHATh (OPMYJBI CIOKEHHS W YMHOXKEHHS BEPOSTHOCTEH, KOMOMHATOpHBIC
dakTel ¥ (GopMynBl TpPU PEHICHWH 3a/a4y; OICHWBATh BEPOATHOCTH pEabHBIX COOBITHH;
3HAKOMCTBO CO CIIy4allHBIMHU BEIWYMHAMH; YMEHUE MPUBOIUTH MPHUMEPHI NPOSBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX;

- yYMeTb OIEpUpOBaTh MOHATUSAMH: TOYKa, MpsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
JBYIPaHHBIA YTOJI, CKPEIIMBAIONIMECS TMpsAMble, NapaIeNIbHOCTh W TEPHEHIUKYISIPHOCTD
OPSAMBIX M IUIOCKOCTEH, Yrol MEXIy MNPSAMBIMH, YroJl MEXAY MPsIMOH M IUIOCKOCTBIO, YTOJl
MEXYy TUIOCKOCTSIMH, PAcCCTOSHHE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMHU,
paccTossHHe MeXJy IUIOCKOCTSAMH; YMEHHE HCIIOJb30BaTh NPU pEIIEHUHM 3a7ad H3Y4YEeHHBIE
(baxThl 1 TEOPEMBI TNITAHUMETPUHN; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPY)KAIOIIETO MUPA;

- yMEThb OIEpUpOBaTh MOHATHUAMHU: MHOTOTPaHHUK, CEYEHHE MHOIOIpaHHMKa, KYO,
napaieNienuIe, Mpu3Ma, TupaMuia, Gurypa u moBepXHOCTh BPALICHHS, IIHJIMH/IP, KOHYC, IIap,
cdepa, ceueHus (UTypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYcCa,
IUIOIA/1b TOBEPXHOCTH MUPaMU/IbI, IPU3MBI, KOHYCA, [WJINHAPA, II0MWaab chepbl, 00beM Ky0a,
OpSMOYTOJIBHOTO TapalljieNienunesa, NupaMusl, IpU3Mbl, HWIMHIpPA, KOHYCa, 11apa; yMEHUe
n300pakaTh MHOTOTPAaHHHKH M TOBEPXHOCTH BpAIEHHS, UX CEYCHHS OT PYKH, C TIOMOIIHIO
YEePTEeKHBIX MHCTPYMEHTOB W JJIEKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaTh CHUMMETPHUIO B
NPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIHHBIE MHOTOTPaHHUKH;

- YMETh ONEpUpPOBaTh MOHATHAMM: JBWKEHHE B MPOCTPAHCTBE, MONOOHBIE (PUTYpHI B
NPOCTPAHCTBE; WCIIOJIF30BaTh OTHOIICHHWE TUIOMAICH IOBEPXHOCTEH M OOBEMOB IOJOOHBIX
buryp npu pemeHuu 3aay;

- yYMETh BBIYUCIISITH TEOMETPUYECKHE BEIWYHHBI (IUIMHA, YroJ, IUIONIaab, OO0BeM,
IUIOIAb TOBEPXHOCTH ), UCIIOJIB3Ys U3yUEHHBbIE (POPMYIIBI U METOMBI;

- YMETh OIEPHPOBATH IMOHATHUSMH: NPSIMOYTOJIbHAS CHUCTEMa KOOPAHMHAT, KOOPIWHATHI
TOYKH, BEKTOpP, KOOPJHMHATHl BEKTOPA, CKAJISPHOE MNPOM3BEACHUE, Yrojd MEXIy BEKTOpaMH,
CyMMa BEKTOPOB, TIPOHM3BE/ICHIE BEKTOPA HA YMCIIO; HAXOAUTH C MOMOIIBIO0 H3YYeHHBIX (HOpMyIT
KOOPJIMHATHI CEPeIMHBI OTPE3Ka, PACCTOSHUE MEXAY JIBYyMs TOUKaMHU;

- YMETh BBIOMPAThH MOAXOSAIINN U3YIeHHBIH METOJI U PEUICHUS 3a/1a4H, PAacliO3HABaTh
MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
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B UCKYCCTBE; YMEHHUE MPUBOJAUTH MPUMEPHI MATEMATUUYECKHUX OTKPBITUN POCCUIICKOM M MUPOBOM
MaTeMaTUYECKON HAYKH.

- yMEeThb OIEpUPOBaTh IOHATUSAMH: OINpEAEICHHE, aKCHOMa, Teopema, CIEICTBHUE,
CBOWCTBO, MPHU3HAK, O0KA3aTEIbCTBO, PABHOCWIBHBIE (DOPMYIUPOBKU; YMEHUE (HOPMYIHPOBATH
o0paTHOE W NPOTUBOIOJIOKHOE YTBEP)KACHUE, NPUBOIUTH IPUMEPbl U KOHTPIPUMEPHI,
UCITOJIB30BAaTh METOJI MAaTeMaTHYeCKOW WHAYKIMHU; MPOBOAMUTH JOKA3aTEIbHBIE PaCCYKICHHS
IPY PELICHUH 3a/1a4, OLIEHUBATh JIOTHUECKYIO IPABUILHOCTD PacCyKICHUM;

- yMeThb ONEpPUPOBATh MOHATUSMH: MHOXECTBO, IOJMHOXECTBO, OIEpallUU HaJ
MHOXECTBaMH; yMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ammapar Jjsl ONUCAHUSA
peasbHbIX IPOLECCOB M SBJICHUN MpPHU peIIeHUM 3ajJad, B TOM 4YHCIE U3 APYruX Yy4eOHbIX
PEIMETOB;

- YMeTb OIlEpUpOBaTh HOHATUAMM: Tpad, CBA3HBIA TIpad, nepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHHE 33/JaBaTh M ONMCHIBATH Tpadbl Pa3IUUHBIMU CIIOCOOAMHU; HCIOJIb30BATh
rpadsbl IpU PEeLIeHUH 3a1a4;

- yMeTb CBOOOJHO ONEPHPOBATH TOHATHAMHU: COYETAHHE, IEPECTAaHOBKA, YHUCIIO
COYETaHUll, YUCIO MEepecTaHoBOK; OMHOM HbIOTOHA; yMeHHE NPUMEHATh KOMOMHATOpHBIE
(axThl U pacCyKISHHS IS PEUICHUS 3a/1a4;

-yMETb OIEpPUPOBATH MOHATUAMU: HATYpaJbHOE YHUCIIO, LEJI0€ YUCIO, OCTATOK IO
MOJYJII0, PAllMOHAIFHOE YHCIIO0, MPPAMOHAIBHOE YHCIO, MHOXKECTBA HATYpPAJIbHBIX, LENbIX,
paLlMOHATIBHBIX, JACUCTBUTEIBHBIX 4YHCEN, YMEHHME WCIOIb30BaTh NPU3HAKU JEITMMOCTH,
HAaUMEHbIIUKA OOIIMH JenuTenb M HauMeHbllee oOlliee KpaTHoe, anropuT™ EBkiauaa npu
pELIeHUH 3aJ1ay; 3HAKOMCTBO € Pa3JIMYHBIMU NO3ULIMOHHBIMUA CUCTEMAMH CUUCIICHUS;

- yMeTb CBOOOJHO ONEpUPOBATH MOHATHUAMHU: CTEIEHb C LEIBIM IOKa3aTesieM, KOPEHb
HaTypaJbHOH CTENEHH, CTENEHb C PALMOHAIBHBIM IOKa3aTeJeM, CTENEHb C ACHCTBUTEIbHBIM
(BemiecTBEHHBIM) ITOKa3aTeNieM, JIoTapu(M 4ncia, CHHYC, KOCHHYC UM TaHTEHC HPOH3BOJIHHOTO
YHCIa;

- yYMeTb ONEpUPOBATh MOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPaBHEHHUN W HEPaBEHCTB, PaBHOCHIIBHOCTb YpPaBHEHMIA,
HEpaBEHCTB M CHCTEM, palHOHAJIbHBIE, HPpPAMOHANBHBIC, TOKa3aTelIbHBIE, CTETICHHBIC,
JorapupmMuUecKue, TPUrOHOMETPUUYECKIE YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI; YMEHHUE PEIIaTh
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3IMYHBIX MPHEMOB; PEIIaTh YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMBI C TapaMEeTPOM; MPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs
pelIeHus MaTeMaTHYeCKHX 3a/1a4 U 3a7ad U3 pa3IMyHbIX 00JacTell HayKu U peaIbHOH KU3HU;

-yMeTb CBOOOJHO OIEPUPOBATH MOHATUAMHU: rpaduk (yHKIMH, oOpaTHas QyHKIuS,
KOMIO3UIMSA (QYHKIUH, NUHEWHas (QyHKUMS, KBaApaTU4HAs (YHKIMs, CTENEHHas (QYHKUUS C
LEeNbIM [OKa3aTeleM, TPUIOHOMETpUYeckre (yHKIMH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, TTOKa3aTeapHas U Jiorapupmudeckas GyHKIIMH; YMEHUE CTPOUTh rpapuku QyHKIUH,
BBINOJIHATH NPeoOpazoBaHus rpaduKoB PyHKIIHIA;

YMEHHUE HCIIONIb30BaTh rpaduku (GYHKIMN IS H3y4YEeHHUS TPOIIECCOB U 3aBUCUMOCTEH TIpH
peLIeHUH 33134 U3 APYruX Y4eOHBIX MPEIMETOB U M3 PeabHOM >KU3HU; BBIpAaXXaTh (GopMyIaMu
3aBHCUMOCTH MEXTy BeITHUYNHAMH,

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHAMM: YETHOCTh (YHKLUUHU, MEPHOJUYHOCTH
(GyHKIIMM, OTpaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTb (YHKIHMH, SKCTpeMyM (QYHKIUH,
HauOoJplllee M HaWMeEHblee 3HaYeHHs (YHKIMM Ha TNPOMEXKYTKE; YMEHHE IPOBOJIUTH
uccienoBanue GyHKINM;

YMEHHUE MHCIIONb30BaTh CBOMcTBa M rpaduku (yHKUMHA Ui pELIeHUs YypaBHEHUH,
HEpaBEHCTB W 3a/1a4 C TapamMeTpaMu; H300pakaTh Ha KOOPAWHATHOH IUIOCKOCTH MHOKECTBA
peleHi ypaBHEHUH, HEPABEHCTB U UX CHUCTEM;

- yMeTb CBOOOJHO ONEpUPOBATh IMOHITHUSMH: TOCIEIOBATEIILHOCTh, apupMeTHIecKas
nporpeccusi, TE€OMETpHuYecKass Iporpeccus, OECKOHEYHO yObIBalolas TIeoMeTpHuYecKas
IpoTpeccus; yMEHUE 3a/1aBaTh TOCIE0BATEIIEHOCTH, B TOM YHCIE C TIOMOIIBI0 PEKYPPEHTHBIX

bopmyu;



- YMETb ONEpPHPOBATh HOHATUSMH: HENPEPBIBHOCTh (YHKLUH, ACUMIOTOTHI Tpaduka
¢yHkuuu, mepBas U BTOpas MPOU3BOAHAS (PYHKIUH, TEOMETPUUYECKUNA U (DU3MYECKHI CMBICIT
IPOM3BOJIHON, INepBOOOpa3Hasi, ONPEAEICHHbIM WHTErpajg; YMEHHE HaXOIUTb ACUMITOTHI
rpadpuka (QyHKIUH; YMEHUE BBIUMCIATH MPOU3BOIAHBIE CYMMBI, MPOU3BEICHHS, YAaCTHOTO U
KOMIIO3ULIUH (DYHKIMI, HAXOUTh YpaBHEHHE KacaTeJIbHOU K rpapuKy QyHKIMHU;

YMEHHUE HCIOJIb30BaTh MPOM3BOIHYIO JJISI MCCIENOBAaHUS (DYHKIUH, IS HAXOXKIACHUSI
HAWIYYIlero pelieHus B IPUKIAJHbIX, B TOM YHCJE COLUATbHO-3KOHOMUYECKUX U (PU3NUECKUX
3ajadax, Ui ONpPENEICHUsI CKOPOCTH M YCKOPEHUS; HaXOOUTh IUIOMIATN U 00BeMBI (GUTYp C
MOMOIIBI0 MHTErpaia; MPUBOIUTH MPUMEPbl MAaTEeMaTHYECKOTO MOJICIMPOBAHUS C TOMOIIBIO
nuddepeHIaIbHBIX YPaBHCHUH;

- YMETh OINEPUPOBATh MOHATHUSAMH: KOMIUJIEKCHOE YHCIIO, COMPSDKEHHBIE KOMILJICKCHBIE
yuciaa, MOIYJIb M apryMEHT KOMIUIEKCHOro 4Mcia, (¢opMma 3alucu KOMIUIEKCHBIX 4HCell
(reomeTpuyeckas, TPUTOHOMETpUYECKas H  anreOpamyeckas); yMeTb  IPOU3BOAUTH
apudMeTHUecKue ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BaHMS
KOMIIJIEKCHBIX YHCET;

- yMeTb CBOOOJHO OIEpUPOBaTh HOHATHSAMM: CpeiHee apudMeTHuecKoe, MeIHaHa,
HanOoJpIllee W HAWMEHbIIEEe 3HAYCHHS, pa3Max, AUCIEPCHUs, CTaHJAPTHOE OTKIOHEHHWE s
ONKCAHMs YHMCIIOBBIX JAaHHBIX; YMEHUE HMCCIEN0BATh CTATUCTMYECKUE JaHHbIE, B TOM YHUCIIE C
NpUMEHEHHEM TpapUUYeCcKuX METOJOB M SJCKTPOHHBIX CPEACTB; TrpadUvecKd HCCIEI0BaTh
COBMECTHBIE HAa0JIIOJICHHS C IIOMOLIbIO IUarpaMM paccerBaHUs U JIMHEHHOM perpeccuy;

- YMETh HAaXOIUTh BEPOSITHOCTH COOBITHH C WCIOJB30BAaHWEM TpadUUEecKUX METOJIOB;
OPUMEHSATh Ul PelIeHus 3a7ad (pOpMyJibl CIOXKEHHUS M YMHOXKEHHs BeposTHocTel, hopMmyiy
NOJTHOM BeposiTHOCTH, (hopmyny bepHymmu, komOuHaTopHBIe (DaKThl U (HOPMYIBI; OICHUBATH
BEPOSITHOCTH pEalIbHbIX COOBITHI; yMEHHE ONEepUpOBATH MOHATUSAMM: ClydaiHas BeIWYHMHA,
pacmpeneneHne BEpOATHOCTEH, MaTeMaTH4eCKoe OXKUIAaHWEe, TUCIIEPCHS U CTaHAapTHOE
OTKJIOHEHUE CIy4aliHO! BeNUYMHBIL, (YHKIMM paclpelesieHUus] M IUIOTHOCTH PAaBHOMEPHOIO,
M0Ka3aTeIbHOr0 M HOPMAIBHOTO PaclpeieieHUd; YMEHUE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX
pacripesiesIeHuil Il pelieHus 3a/1a4; 3HaKOMCTBO C MOHSTHUSAMU: 3aKOH OOJIBIINX YUCEN, METOIbI
BBIOOPOYHBIX HCCIIEOBAaHUH; YMEHHE IPUBOIUTE TIPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOHBIX M OOLIIECTBEHHBIX SIBJICHUSIX;

- YMEeTh CBOOO/IHO OTIEPUPOBATH MOHATHAMH: TOYKA, MPsSMasi, IUIOCKOCTh, MTPOCTPAHCTBO,
OTpE30K, Jy4Y, IUIOCKMHM yroj, JBYTpaHHBIM yrojl, TpPEeXIpaHHbBI yroi, IepeceKarolmecs,
napajieNlbHbIe U CKPEIIUBAIOUINECS MPSMbIE, TAPAITICTFHOCTD U MEPIEHANKYIIPHOCTD TIPSIMBIX
U IUIOCKOCTEH, yroim MeXIy MpsIMBIMH, YTOJ MEXIY MNpsIMOH M IUIOCKOCTBIO, YroJ MEXAY
IUTOCKOCTSIMH; YMEHHE HCIIONb30BaTh NpPU PEHICHWH 3a/1a4 U3ydeHHbIE (DaKThl U TEOPEMBI
IUIAHUMETPUM; YMEHHE OLEHHBAaTh pa3Mepbl OOBEKTOB B OKpPYKAIOUIEM MHUPE; YMEHUe
ONEpPHPOBATH  TIOHATHSIMU:  MHOTOTPAaHHHWK, CEYEHHE  MHOTOTPAaHHUKA,  IPAaBIIbHBIN
MHOT'OTpaHHMK, MTpU3Ma, IHUpaMuia, GUrypa U NOBEPXHOCTh BpalleHUs, [IUIUHJP, KOHYC, 1Iap,
cdepa, pa3BepTKa TOBEPXHOCTH, CEYEHHUS KOHyCa M IWIMHAPA, MapajuielbHbIE OCH WU
OCHOBAaHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacamomascs chepbl, HUIMHIpA, KOHYCa; yMEHHE
CTPOHUTh CEYCHHWE MHOTOTpaHHHKA, HW300pa)kaTbh MHOTOTPAHHUKH, (UTYpHI M TIOBEPXHOCTH
BpAIlIEHNs, UX CEYCHMs, B TOM UYHUCIIE C MOMOIIBIO JEKTPOHHBIX CPEICTB; YMEHHE NMPHUMEHSTh
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSTENLHO (POPMYITUPOBATh ONPEACTICHUS N3YIaeMBIX
¢buryp, BIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUUYECKUX (PUTYp, OOOCHOBHIBATD
WINA OTNPOBEPrarh WX, yMEHHE MPOBOJUTH KIACCU(PHUKAIMIO GUTYp MO Pa3IMYHBIM MPH3HAKAM,
BBINOJIHATH HEOOXOMMBbIE JOTIOTHUTEIbHbBIE TOCTPOCHHUS;

- yMeTb CBOOOJHO OMNEPUPOBATh MOHATHAMH: IUIOWAAb (UTYpBl, 00beM (QUTYpHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSHUE MEXKY NMPSIMBIMHU, PACCTOSTHUE
MEXIY TUIOCKOCTSIMH, TUIOIAAb c(epbl, TUIOMaAh MOBEPXHOCTH TMHPAMHUIIBI, TIPU3MBI, KOHYCA,
WIMHAPa, 00beM Ky0a, IpSMOYTOJILHOTO Mapajuiesienunea, TUpaMuabl, TPU3Mbl, [UIUHIPA,
KOHYCa, Iapa; yMEeHUE HaXOUTh OTHOIIIEHHE 00beMOB MOA00HBIX (PUTYyp;
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- yMEThb CBOOOJHO ONEPUPOBATh IMOHITUSAMHU: JIBUKEHHE, MNapauIeIbHBI HepeHoc,
CUMMETpPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, NMPeodpa3oBaHue 1M0a00us, Mo100HbIe
Gurypel; yMeHue paclo3HaBaTb paBHbIE U MOAOOHbIE (UIYpb, B TOM YHCIE B INPHUPOJE,
UCKYCCTBE, apXUTEKType; YMEHHUE MHCIIOIb30BaTh TI'E€OMETPUYECKHE OTHOIICHMS, HaXOAWUTh
reOMEeTpUYECKUe BEIUYMHBI (AJIMHA, YroJ, IUIOIaab, 00bEM) MU PEIICHUH 3ajlad U3 APYrux
y4€OHBIX IPEIMETOB U U3 PEATILHOM KU3HU;

- YMeTb CBOOOJHO OIEPUPOBATH IOHATUAMM: IPSMOYrojbHAs CHUCTEMa KOOPIMHAT,
BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEACHNUE BEKTOpA Ha
YHCII0, PA3NIOKEHHE BEKTOpa Mo 0a3ucy, CKalspHOE MPOM3BEIECHHE, BEKTOPHOE MPOU3BENICHHE,
yrojl MEXAY BEKTOpPAMH; YMEHHE HCIOJIb30BATh BEKTOPHBIM M KOOPIMHATHBIM MeETOA IJis
pelIeHusT TEOMETPUYECKHX 3afad M 3aJad JPYruxX YYeOHBIX MPEeIMETOB; OINEpPHUpPOBAThH
NOHATUSAMU: MaTpuna 2x2 u 3x3, onpeneiauTelb MAaTpUIlbl, TE€OMETPUYECKHI CMBICI
OIpEeAEIUTENS;

- YMETb MOJEIUpPOBaTh pealbHble CUTYallMM Ha S3bIKE MAaTE€MaTUKH; COCTaBIAThH
BBIPQKCHUS, YpAaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl 110 YCIIOBUIO 3aJaul, MCCIIEI0BATh
IIOCTPOCHHbIE MOJIENIM C MCIIOJIb30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOITY4YEHHBIN
pe3ysbTar; CTPOUTh MaTEeMaTHMYECKUE MOJEIU C IOMOUIbI0 TI'€OMETPUYECKUX IOHATUH U
BEJIMYMH, pellaTh CBA3aHHBIE C HMMU MPAKTUYECKHE 3aJjaud; COCTABJIATH BEPOSTHOCTHYIO
MO/JIeIb M MHTEPIIPETUPOBATH MTOJIYYEHHBIN pe3ysbTat; peliaTh NPUKIAIHbIE 3a/1a4 CPEACTBAMU
MaTeMaTHYeCKOro aHaju3a, B TOM YHCJIE COLUAIBbHO-3KOHOMHUYECKOT0 M (DU3MUYECKOIrO
XapakTepa;

- yMeHHe BbIOUpATh MOIXOASIINI METOA AJIs peLeHUs 33/1a4K; IOHUMaHUEe 3HAYUMOCTH
MaTeMaTHKHd B HM3yYCHHH TPUPOJHBIX M OOIIECTBEHHBIX IPOIECCOB M SBICHUH; yMEHHUE
pacrio3HaBaTh INPOSBICHUE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE, YMEHHE NPUBOIUTH MPUMEPHI
MaTEMaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOH MAaT€MAaTHYECKOW HAyKH

M2- ymerb onepupoBaTb IOHATHAMM: palUOHaNbHas (QYHKIUS, IOKa3aTelbHas
GyHKIuMs, cTenieHHas QyHKUuUs, Jorapupmudeckas (GpyHKIus, TPUTOHOMETpUYecKre (yHKINH,
oOparHble (QYHKIMM; YMEHHE CTPOUTh Ipa(UKH M3Y4YEHHBIX (DYHKIMH, UCIIONB30BaTh IpapuKu
[P U3YYEHHUHU MPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 33/1a4 U3 APYTUX yUYEOHBIX PEAMETOB
U 33/1a4 U3 peajbHOM JKU3HU; BBIpaXKaTh (hOpMyJIaMH 3aBUCUMOCTH MEX/1y BeJTMUNHAMM;

- YMEeThb ONEpUpOBATh TMOHATHUSMHU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUeE,
YPaBHEHHE, HEPABEHCTBO, CUCTEMAa YpPAaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTb YPaBHEHHH,
HEPAaBEHCTB M CHCTEM, palMOHAJbHbIE, HWpPpPALMOHANIbHBIC, II0Ka3aTejbHble, CTEIICHHBIE,
JorapupmMHUEcKue, TPUrOHOMETPUUECKUE YPaBHEHUS, HEPABEHCTBA M CUCTEMbI; YMETh pellaTh
YpaBHEHHUS, HEPaBEHCTBA U CUCTEMBI C IOMOIIBIO Pa3IMYHBIX MPUEMOB; pEIlaTh YpaBHEHUS,
HEpaBEHCTBA M CHUCTEMBI C TapaMETPOM; MPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs
pelIeHns MaTeMaTHYeCKHX 3a/1ad U 3a]ja4 U3 pa3IMuHbIX o0JacTel HayKu U pealibHOM JKU3HH;

- yMeTh CBOOOJHO ONEpUPOBaTh MMOHATUSAMH: JBHKEHUE, MapalIeNbHBIH MepeHoc,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOdpa3oBaHue Moa00us, MOA00HbIE
¢Gurypel; ymeTb pacmo3HaBaThb paBHbIE U NOJOOHBIE (UTYpbl, B TOM 4YHCIE B IPHUPOJE,
UCKYCCTBE, apXUTEKType; YyMETh HCIOJb30BaTh TE€OMETPUUYECKHE OTHOILIEHHUS, HaXOIUTh
reoMeTpUYeCcKre BENMYMHBI (JJIMHA, YroJ, IUIOoIaab, 00beM) MpPU PEUIeHUH 334ad U3 JIPYrux
y4eOHBIX PEIMETOB U U3 PEATILHOM KU3HU

M3 - ymerp onepupoBaTb INOHATHSMM:  PAallMOHAIbHBIE, HPpPALUOHAIIBHBIE,
MOKa3aTelbHble, CTENEHHbIe, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- yMeTh OIEpPUpPOBaTh IOHATUSMU: MHOTOTPAaHHHUK, CEYEHHE MHOTIOIpaHHUKA, KYO,
napaueNnenurnes, npu3smMa, nupamuaa, Gurypa 1 moBepxXHOCTb BpallleHUs, LIUJIUH/IP, KOHYC, 11ap,
cdepa, cedeHus: GUIypbl BpallleHUs, IUIOCKOCTb, Kacaromiasicss c@epbl, HUIMHApPA, KOHYCA,
IUIOINAAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, HIWIMHJPA, IUIOMAbL chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Tapalljiesienumnea, MupaMubl, TpU3Mbl, HUIUHApPA, KOHYyca, LIapa; YMEHHE
n300pakaTb MHOTOTPAaHHMKH U IOBEPXHOCTU BpAIllEHHUsS, UX CEYEHHUS OT PYKH, C TOMOUIbIO

11



YEpTEKHBIX HHCTPYMEHTOB M DSJEKTPOHHBIX CPEACTB; yMETh paclo3HaBaTh CHUMMETPHUIO B
IPOCTPAHCTBE; YMETh PacIO3HABATh MPABHILHBIC MHOTOT PAHHUKH;

- YMEThb OINEPUPOBATh MOHITHIMH: MPSIMOYroJibHAsg CHCTEMa KOOPAWHAT, KOOPJIUHATHI
TOYKH, BEKTOpP, KOOPIMHATHI BEKTOPA, CKAJSPHOE NPOHM3BEACHUE, Yrold MEXIY BEKTOPaMH,
CyMMa BEKTOPOB, ITPOU3BEACHNUE BEKTOpA HA YUCIIO; HAXOAUTH C MIOMOIIBIO U3YUYEHHBIX (OpMYI
KOOPJMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXKITY IBYMS TOUKaMHU

M4 - ymeTh oOmepupoBaTh IMOHATHUSIMH: CIYYalHBIA ONBIT M CIyd4alHOE COOBITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHS; YMETh BBIUUCIATH BEPOSTHOCTh C HCIIOJIB30BaHUEM
rpadU4ecKux METOJOB; HPUMEHSTh (QOPMYJBI CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOHMHATOpHbIE (HaKThl U QOPMYJIBI MPU PEIICHUU 33/1a4; OLEHUBATh BEPOATHOCTH PEAJIbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMH BETMYMHAMH;, YMEHHE IPUBOJUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIINUX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATHUAMHU: CTENEHb C LIEIBIM IOKa3aTeseM, KOPEHb
HATYpaJIbHOM CTENeHH, CTENEeHb C PAalMOHAIBHBIM MOKa3aTelleM, CTENEeHb C JIEHCTBUTEIbHBIM
(BemiecTBEHHBIM) ITOKa3aTeNieM, JIoTapu(M Yncia, CHHYC, KOCHHYC W TaHT€HC IPOHU3BOJIHHOTO
qHCIa;

- yMeTh CBOOOJHO OIEPHPOBATH MOHATHIMH: Tpapuk (QyHKIUH, oOpaTHas (QyHKIUS,
KOMIO3UIM (QYHKIUH, NUHEeWHas (QyHKUMSA, KBaApaTU4HAs (YHKIHs, CTETIEHHas (QYHKLIHS C
[EeNBIM  [TOKa3aTeleM, TPUTrOHOMeTpudYeckne (yHKIHH, OOpaTHBIE TPUTOHOMETPHUYECKHE
byHKIIMY, MOKa3aTtenbHas U jJorapudmuueckas QyHKIUU; yMETh CTPOUTH rpaduku (yHKIUH,
BBINOJIHATH MPE00pazoBaHus rpaduKoB PyHKITHIA,

- YMETh HCTIOIb30BaTh rpa@uKku GYyHKIUH 1715 U3y4eHUs MPOIIECCOB U 3aBUCUMOCTEH MpHu
pelIeHnn 3a7a4d U3 JPyrux y4eOHBIX MPEIMETOB M U3 PEATbHOM KU3HM; BRIpAXKaTh (hOpMyTIaMu
3aBHCHUMOCTH MEXIY BEIUUYUHAMU;

- CBOOOJHO OIEPHUPOBATH MOHATUSMH: YETHOCTh (DYHKIWH, MEPHUOAMIHOCTH (PYHKIIUH,
OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (PYHKIIMH, SKCTPEMYM (YHKIIMH, HauOoIbliee U
HaMMEHbIIIEe 3HAYCHUST PYHKIUU HA TPOMEKYTKE; YMETh IIPOBOJUTDH UCCIIETOBAaHHE ()YHKIIUH;

- yMeThb UCIOJb30BaTh CBOWCTBA U Tpaduku GYHKIUH Ui pelieHHs YpaBHEHUH,
HEpaBEHCTB M 3a/1a4 C HapamMeTpaMu; H300pa)kaTh HAa KOOPAWHATHOH IUIOCKOCTH MHOXKECTBA
peleHuii ypaBHEHU, HEPABEHCTB U UX CHUCTEM

MS5 - ymeTh oniepupoBaTh MOHITUSMU: CpeIHee apupMETHIECKOe, MeIana, HanOoJIbIee
U HauMeEHbIllee 3HAUeHUs, pa3Max, JAUCIEepPCHs, CTaHJIApTHOE OTKJIOHEHHE YHCIIOBOrO Habopa;
YMEHUE W3BJEKaTh, HWHTEPIPETUPOBATh HH(POpMAIMIO, TPEACTABICHHYIO B Ta0nMIax, Ha
auarpamMmax, rpaukax, OTpaXKarollyl0 CBOWCTBAa pealbHBIX MPOILECCOB U  SIBICHU;
NPEICTaBIIATh WHPOPMAIMIO C TIOMOIIBIO TAONHUI] M TUarpaMM; HCCIENOBaTh CTATHCTHYECKUE
JTaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpaMueCKUX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- yYMETh OIEpUpOBaTh MOHATHUSMH: TOYKa, TMpsAMas, IUIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIA YTOJ, CKpEHIMBAIONIMECS WpsMble, MapallIeIbHOCTh U TEPIEeHIUKYISIPHOCTH
OPSIMBIX M TUIOCKOCTEH, YroJ MEXIy MPSMBIMH, YTOJl MEXAY MPSIMOH M TUIOCKOCTBIO, Yroj
MEXYy IUIOCKOCTSMH, PAacCTOSHHME OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXAY HPSIMBIMH,
pacCTOSIHAE MEXIY TUIOCKOCTSIMH,

- YMETbh HCTIOB30BaTh TPU PEILeHNH 33/1a4 H3y4eHHbIE (haKThl U TEOPEMBbI INITAHUMETPUH; YMEHHUE
OLIEHMBATh pa3Mepbl 00BEKTOB OKPYKAIOILIETO MUpa

M6 - yMeThb ONEpUPOBaTH MOHATUAMHU: TPSMOYTOJbHAsl CHUCTEMa KOOpJIWHAT,
KOOPJWHATHl TOYKH, BEKTOpP, KOOPIMHATHI BEKTOPA, CKAISAPHOE TPOHM3BEICHHUE, Yrol MEXKIY
BEKTOpaMH, CyMMa BEKTOpPOB, NpPOHM3BEIEHHE BEKTOpa Ha YHUCIIO; HAXOAUTh C TOMOIIbIO
U3y4eHHBIX (DOPMYJT KOOPMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHUE MEXKITY IBYMSI TOUKAMH;

-yMETh BBIOMPATh MOAXOASIINN U3YUYEHHBIM METOM JJIs pelleHHs 3aJauu, paclo3HaBaTh
MaTeMaTHueckue (hakThl 1 MaTeMaTHYECKUE MOJICITH B TIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX,
B UCKYCCTBE; YMEHHUE MPUBOJUTH MPUMEPHI MATEMAaTHUYECKUX OTKPBITHIA POCCHICKON 1 MHUPOBOM
MaTeMaTUYECKON HAYKH.
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- YMETh ONEPUPOBATH MOHATUSMU: CIIy4allHbII OMBIT U CIIy4aiflHOE COOBITHE, BEPOSITHOCTh
CIIy4alfHOTO COOBITHSI; YMETh BBIYHMCIATH BEPOSTHOCTh C MCIOJIB30BAaHHEM TIpadUyecKux
METOJIOB; MPHUMEHITh (OPMYIbI CIOXKEHHUS M YMHOXEHHSI BEpOSTHOCTEH, KOMOMHATOPHbBIE
daktel U QOpMyNBl TpPU PEIICHUU 3a7a4; OICHHUBATH BEPOSITHOCTH PEATHHBIX COOBITHH;
3HAKOMCTBO CO CJIy4YalHbIMU BEIMYMHAMH; YMEHHE NPUBOIUTH IMPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YHCEI B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX

M7- ymeTh onepupoBaTh NOHATUAMU: (PYHKIHS, HEMpepbIBHAS (YHKIUS, TPOU3BOAHAS,
nepBooOpasHasi, OMpPEACICHHbI HWHTErpaj; yMeTb HaXOJWUTh IPOU3BOJAHBIC 3IIEMEHTAPHBIX
(GYHKIHMH, UCIIONIB3Ysl CIIPABOYHBIE MATEPUAIBI; UCCIEAOBATh B MPOCTEHIINX CITydasx (yHKIHH
HA MOHOTOHHOCTb, HAaXOJWUThb HAWOONbIIME M HAUMEHBIIME 3HAYeHUS (YHKIUN; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYeCKOTO aHalu3a; MPUMEHSThH
MIPOU3BOJHYIO MIPU PELICHUH 3a]a4 Ha JIBU)KEHHUE; penlaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4n
Ha HauOOJIbIINE U HAMMEHbBIINE 3HAUCHHSI, HA HAX0XKJICHHE MTyTH, CKOPOCTH U YCKOPEHHUS;

- YyMEThb ONEpUPOBATH MOHATUSMU: ABHKEHHUE B MPOCTPAHCTBE, MOJ00HBIE (GUTYPHI B
IPOCTPAHCTBE; HCIIOJIF30BaTh OTHOIICHHWE IUIOMIA/ICH TOBEPXHOCTEH M 00BEMOB IOJZOOHBIX
buryp npu penieHuu 3aaay;

- YMETb BBIUUCISATH TE€OMETPUYECKHE BEJIWYMHBI (JJIMHA, YTOJ, IUIOLAAb, OOBEM,
IUIONIA/Ib TOBEPXHOCTH ), UCIIOJIb3YSl U3YYEHHBIE (OPMYIIBI U METOIBI

IIpexmeTHBIX:

[11 BnageHue MeToAamMH JIOKa3aTelIbCTB, aJrOPUTMAMM pEIICHUs 3a/1ay; yMEHHE
(bopMyIHMpOBaTh OIPEEIICHUS], aKCHOMbI U TEOPEMBI, IPUMEHSATh UX, IPOBOJUTH J10Ka3aTeIbHbIE
paccyXAeHUsI B X0/1€ PELICHUS 3a/1a4;

[12 ymeHue omepupoBaTh NOHATHSAMM: CTENEHb 4YHCIA, JOrapuMm 4ucia; yMEHUe
BBIMIOJIHATh BBIYMCICHHE 3HAYCHWH W TPeoOpa3oBaHHs BBIPAKCHHHA CO CTENCHAMU U
Jorapudpmamu, npeodpazoBaHusl JPOOHO-pAllMOHATIBHBIX BBIPAXKEHUH;

13 ymeHue  omepupoBaTh  TOHATHSAMH:  palMOHAIbHBIE,  HPpAIOHAJIBHEIE,
HoKa3aTejbHbIe, CTENEHHble, JIorapu(MUYecKue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

I14 ymenue onepupoBaTh MOHATUAMU: (YHKLUS, HENpepbIBHAs (YHKIHUS, TPOU3BOIHAS,
nepBooOpa3Has, OINpeAeTCHHBIH HHTErpaj; YMEHUE HAaXOJIUTh MPOM3BOJIHBIE 3JIEMEHTAapPHBIX
(GyHKLUH, UCIIONB3Ys CIPAaBOYHBIE MaTEePHAJIbl; UCCIEIOBATh B MPOCTEHIINX CIydasx (YHKLIUU
HAa MOHOTOHHOCTb, HAaXOJWThb HAWOOJIbIIME KM HAWMEHBIIME 3HAYEHUs (QYHKLIHN; CTPOUTHh
rpaduKd MHOTOWIEHOB C MCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTb
MIPOM3BOJHYIO IIPU PELLIEHUU 3a/1a4 Ha JIBUYKEHUE; pelllaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3ajaun
Ha HauOOoJbIIMe U HAMMEHbIIINE 3HAUEHHsI, HA HaX0KJIEHHE MTyTH, CKOPOCTH U YCKOPEHMUS;

II5 ymeHnue omnepupoBaTh MOHATHAMH: palMOHANbHAs (QYHKIMS, IOKa3aTelbHas
GyHKLUsA, cTeneHHas (QyHKUus, jJorapupmuueckas (yHKLIUsA, TPUTOHOMETpHUUECKUE (DYHKIIMH,
oOpaTHble (QYHKLIUHU; YMEHHE CTPOUTHh I'paMKU M3y4EHHBIX (DYHKIUH, UCIOIB30BaTh rpapuku
IPY U3YYSHUH MPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 331a4 U3 IPYTUX YUEOHBIX IPEIMETOB
U 3aJ1a4 U3 peasibHOM JKU3HU; BBIpAXKaTh (OpMyJIaMU 3aBUCUMOCTH MEXIY BEIMUYNHAMU;

I16 ymenue pemate TEKCTOBBIE 33JJa4l Pa3HbIX THIIOB (B TOM YHCJe Ha MPOLEHTHI, 10U
U 4YacTH, Ha JBHM)KEHHE, paboTy, CTOMMOCTb TOBAapOB W YCJIYr, HaJOrH, 3aJayd HU3 00JIacTU
yIpaBJIeHUS! JIMYHBIMH M CEeMEHHbIMM (PUHAHCAMM); COCTABISATh BBIPAKEHHS, YpaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3a/layM, MCCIEA0BATh IOJYYEHHOE pELIeHUEe U
OLIEHUBATh MPABJIONIO00HOCT PE3YJIbTATOB;

[17 ymeHue onepupoBaTh MOHATUSAMU: CpellHEE apuUPMETHUECKOe, MelnaHa, HaubobIlee
U HauMeEHbIllee 3HAUEHUs, pa3Max, JAUCIEepPCHs, CTaHIApTHOE OTKJIOHEHHE YMCIOBOTO Habopa;
YMEHHME W3BIEKaTh, WHTEPIPETUPOBATh HH(OpMALMIO, NPEJCTABIEHHYI0 B TaOiuIax, Ha
auarpamMmax, rpadukax, OTpaXamollyl0 CBOHCTBA pEAIbHBIX MPOIECCOB U  SBJICHUH;
MPEJICTaBIATh UH(POPMALMIO C MOMOIIBI0 TaOJIUIl U AMArpaMM; KCCIEI0BaTh CTATUCTUYECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpadMueCcKuX METOJI0B U 3JIEKTPOHHBIX CPE/ICTB;
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[18 ymenue omnepupoBaTh TOHATUSIMH: CIyYalHBIA OIBIT W CIy4alHOE COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIUHCISATH BEPOSTHOCTH C HCIOJIB30BaHHEM
rpagu4ecKux METOI0B; IPUMEHATb (OPMYNIbI CIOKEHHS M YMHOXEHMS BEpOATHOCTEH,
KOMOMHATOpHBIE (akThl U (HOPMYJIBI MPH PELICHUHU 3aJa4; OICHUBATh BEPOSTHOCTH PEAbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4ailHbIMHM BEJIMYMHAMU; YMEHHE IPUBOJUTH IPUMEPHI IPOSIBICHUS
3aKoHa OOJIBIIMX YMCET B IPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSX;

I19 ymeHue omnepupoBaTh MOHATHAMHU: TOYKA, IpsMas, IUIOCKOCTb, IMPOCTPAHCTBO,
JBYTpaHHBIA Yroj, CKpEIMBAIOIIMECS NpsMble, MapaJJIEIIbHOCTh U NEPIEHIUKYISIPHOCTh
OPSIMBIX U IUIOCKOCTEM, Yrojl MEXKIy HpPSIMBIMH, YrOJd MEXAY HpSAMON M IJIOCKOCTBIO, YIOJ
MEXy IUIOCKOCTSIMHM, PAacCTOSHHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY IpPSIMbIMHU,
paccTosiHuE MEXIYy IUIOCKOCTSIMHM; YMEHHE HCIIOJIb30BaTh IPHU PELIEHUU 3a1ad HU3yYCHHbIE
(baxThl U TEOpEMbI INIAHUMETPUN; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPY>KAIOLIET0 MUPA;

I110 ymeHnue onepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, CEYEHHE MHOTOIpaHHHKA, KYO,
napaujelenunes, npusmMa, nupamuia, Gurypa v NoBepxXHOCTb BpALLEHUs, LIUJIMHIP, KOHYC, 11ap,
cdepa, ceueHus (UTYpHI BpaIICHUs, IUIOCKOCTh, Kacaromascs cdepbl, TWIMHApPA, KOHYcCa,
IUIOIAb IOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCA, HWINHAPA, IJI0AAL chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO Tapaljiesienuiea, NupaMubl, TpU3Mbl, HUIUHAPA, KOHYyca, LIapa; yMEHUE
n300pakaTb MHOTOI'DAaHHMKH U IOBEPXHOCTU BpAIllEHHUs, UX CEYEHUS OT PYKH, C IOMOLIbIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE paclO3HaBaTb CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH [TPaBUJIBHBIE MHOTOIPaHHUKH;

[111 ymenue onepupoBaTh MOHATHAMU: JIBHKEHUE B IIPOCTPAHCTBE, MOI00HBIE (PUTYPHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILIEHHE IUIOLIA/IeH IMOBEPXHOCTEH M 00BEMOB IOAOOHBIX
¢buryp npu perieHuu 3aay;

I112 ymeHue BBIYMCIATH F€OMETPUYECKHE BEIMUYUHBI (JIMHA, Yrodj, IUIOLIagb, 00bEM,
IUIOIIAb TOBEPXHOCTH ), UCHIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METOMBI;

I113 ymenue omnepupoBaTh NOHATHUSAMM: MpPSIMOYTrOJbHas CHCTEMa KOOPJHMHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPAUHATBHI BEKTOPA, CKAJISAPHOE MPOU3BEACHUE, Yroll MEXAY
BEKTOPAMH, CyYMMa BEKTOPOB, INPOM3BEJCHHE BEKTOpPAa HA YHUCIO; HAXOJUTh C IIOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPAUHATHI CEPEUHBI OTPE3Ka, PACCTOSTHUE MEKTY JBYMsI TOUKaMHU;

[114 ymenue BbHIOMpATh MNOAXOJAIIMHA M3YYEHHBI METOJ JUIs peLIeHHs 3aJauu,
pacno3HaBaThb MaTemMaTHueckue (akTbl W MaTeMaTH4YEeCKHE MOJEIH B MPUPOJIHBIX U
OOIIECTBEHHBIX SBJIEHUSAX, B MCKYCCTBE; YMEHHME MPHUBOJUTH INPUMEPHl MaTEeMaTUYECKHX
OTKPBITHI POCCUMCKON U MUPOBOW MaT€eMaTHYECKOW HAYKH.

[To yuebnomy mnpenmery "Matemaruka" (Bkiroudas pasfensl "Anrebpa W Hayana
MaTemaruueckoro ananusza", "I'eomerpus", "BepostHocTe u cratuctuka") (yriayOneHHBIN
YPOBEHb) TPeOOBaHUS K MPEIMETHBIM pe3yJIbTaTaM OCBOEHHSI YIITyOJI€HHOT0 Kypca MaTeMaTUKU
JOJKHBI BKJIIOYaTh TpeOOBaHMSI K pe3yjibTaTaM OCBOEHMsI 0a30BOro Kypca U JOMOJIHHUTEIbHO
OTpaxkarth:

[115 ymeHue omnepupoBaTh MOHATHSAMH: ONpPEICICHUE, aKCHOMa, TEOpeMa, CIIEICTBUE,
CBOWCTBO, MPHU3HAK, J0KA3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKU; YMEHUE (HOPMYIUPOBATH
oOpaTHOE€ W MPOTUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOAUTH MPUMEPHl U KOHTPIPUMEDPHI,
MCIIOJIb30BaTh METOJ MAaTEMaTHYECKONM HWHAYKLHHU; MPOBOAUTH J10KA3aTElbHBIE PACCYKIECHUS
IIPU pEIIeHNH 3a/1a4, OLIEHUBATh JJOTMUECKYIO TPABHIIBHOCTD PACCYXKIACHMUIA;

[116 ymeHue omnepupoBaTh MOHATHSAMH: MHOXXECTBO, ITOJMHOXXECTBO, ONEPALUU HaJ
MHOKECTBAaMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisl ONUCAHUS
peabHBIX MPOLIECCOB U SABICHUNA M IMPH pEIIeHUH 33734, B TOM YMCJIE M3 APYIHX Y4eOHBIX
MPEIMETOB;

I117 ymenue onepupoBaTh MOHATHAMHU: Tpad, CBI3HBIA rpad, IepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a7aBaThb U OMHCHIBATh Tpadbl pa3IMYHBIMH CIIOCOOAMU; HCHOJIb30BaTh
rpadsl IpU peLIeHUH 3aa4;

[118 ymeHue cBOOOJHO ONEPUPOBATH MOHATUSMHU: COYETAHUE, MEPECTAHOBKA, YHCIO
COYETaHUll, YMCIO MEepecTaHoBOK; OMHOM HbIOTOHA; yMeHHEe NpPUMEHATh KOMOMHATOpPHBIE

14



(bakThl U paccyKJIeHuUs Jis pelIeHus 3a1ay;

I119 ymenue onepupoBaTh MOHATUSMU: HATYPaIbHOE YUCIO, LIEJIOE YUCIO, OCTATOK I10
MOJIYJIIO, pallOHATbHOE YHCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATYpPaJbHBIX, LIEJBIX,
palOHaIbHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHE UCIOJIb30BaTh IPU3HAKU JEIUMOCTH,
HAaUMEHBIINNA OOIIMH JenuTeNnb M HauMeHbllee oOlllee KpaTHoe, anropuT™m EBkiauaa mpu
pELIEHUN 3a]a4; 3HAKOMCTBO C pa3jIM4HbIMH MO3ULIIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

[120 ymenue cBOOOJHO ONEpUPOBATH TMOHATUSAMHU: CTEMEHb C LEJIbIM I[OKa3aTeseM,
KOpPEHb HaTypaJlbHOM CTENEHH, CTENEHb C palUOHAJIbHBIM II0Ka3aTeleM, CTENEHb C
JIeMCTBUTENFHBIM (BELIECTBEHHBIM) MTOKa3aTeNeM, JIOTapu(M 4ucia, CHHYC, KOCHHYC U TaHTE€HC
MIPOU3BOJIBLHOTO YUCIIA;

[121 ymeHue omepupoBaTh MOHATHUAMHU: TOXKAECTBO, TOXIECTBEHHOE MPEOOpazoOBaHHE,
ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpAaBHEHUN U HEPABEHCTB, PABHOCUJIBHOCTH YpPaBHEHHUH,
HEPAaBEHCTB M CHCTEM, palMOHAJbHbIE, HPPALMOHAIIBHBIE, I10Ka3aTelIbHbIE, CTECICHHBIE,
jorapuMuyueckre, TPUrOHOMETPUYECKUE YPAaBHEHUS, HEPABEHCTBA U CHUCTEMbI; YMEHHE pellaTh
YpaBHEHHUS, HEPaBEHCTBA M CUCTEMBI C IOMOILIBIO PA3IMYHBIX MPUEMOB; pEIaTh YPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C MapaMeTPOM; IPUMEHSATh ypaBHEHUS, HEPABEHCTBA, X CHUCTEMBI IS
pelIeHrs MaTeMaTUYeCKHX 3ajiad U 3ajad U3 pa3jIMuHbIX o0acTell HayKu U pealbHOM JKU3HH;

[122 ymenue cBoOOIHO ONEepUpPOBaTh MOHIATUAMHU: TpaduK QyHKIMU, oOOpaTHAs QPYHKIIUA,
KOMIO3UIUS (QyHKIWN, JTUHEHHAas (QYHKIUSA, KBaapaTHyHas (YHKIUS, CTETeHHas (YHKIUS C
LEeNbIM  TOKa3aTeleM, TpUTOHOMeTpuueckue (QyHKIUHU, OoOpaTHbBIE TPUTOHOMETPUUYECKUE
¢GyHKIMY, TTOKa3aTesbHas U JorapupmMudeckas GyHKINU; YMEHHE CTPOUTh rpaduku (QyHKINH,
BBITMOJHATH MpeoOpa3oBaHus rpa@uKoB (PYHKIIHIA,

YMEHHUE HCII0NIb30BaTh rpaduku (GyHKIHN JJIs1 H3y4YEeHHUS IPOIIECCOB U 3aBUCUMOCTEN IIpH
pelIeHnu 3a7a4 U3 JIPYruxX y4yeOHBIX MPEeIMETOB U U3 peajbHOU JKU3HH; BhIpaXaTh (GopMyliaMu
3aBUCHUMOCTH MEXK]y BETMUMHAMY;

yMEHHE CBOOOJHO OMNEPUPOBATH TMOHATHUSAMHU: UYETHOCTh (YHKIUH, MEPUOAUYHOCTH
(GyHKINU, OrpaHUYEHHOCTh (YHKIWH, MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (YyHKIUH,
HauOoJplllee M HauMeHblee 3HaueHHs (QYHKIMM Ha TNPOMEXKYTKE; yMEHHE IPOBOIUTH
ucciea0BaHue QyHKIINN;

YMEHHE MHCIIONb30BaTh CBOMcTBa M rpaduku (yHKUMHA Ui pELIeHHs ypaBHEHUH,
HEPaBEHCTB M 3aJad C IapaMeTpaMM; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pELIEHUI ypaBHEHU, HEPABEHCTB U UX CUCTEM;

123 ymenue  CcBOOOJHO  OMEPUPOBATH  TMOHATUAMH:  TOCJIEIOBATEIBHOCTb,
apupMeTHuecKass TMPOrpeccHsi, TIeOMETpHUecKas Mporpeccus, OecKOHeUYHO YyObIBaromas
reoMeTpHuuecKas Mporpeccusi; yMEHHE 3a/1aBaTh MOCIEI0BAaTEIILHOCTH, B TOM YHCJIE C TOMOIIbIO
PEKYPPEHTHBIX (HOpMYIT;

[124 ymenue onepupoBaTh NOHSITUSIMU: HEMPEPHIBHOCTh (DYHKIMHU, ACUMIITOTHI Tpaduka
(byHKLIMU, TiepBas U BTOpas MPOMU3BOJAHAS (PYHKIUHU, T€OMETPUUYECKUNA U (DU3MYECKHI CMBICIT
IIPOU3BOJHON, MEpBOOOpa3Has, OMNPENCIIEHHbIM MHTErpajg; yMEHHE HaXOIUTh AaCUMIITOTHI
rpa¢puka (QyHKIUH; YMEHUE BBIUUCIATH NPOU3BOAHBIE CYMMBI, NPOU3BEIEHHS, YACTHOTO H
KOMIO3UIMHN (QYHKINNA, HAXOAUTh YpaBHEHUE KacaTellbHOH K TpaduKy QpyHKIHH;

YMEHHUE HCIOJIb30BaTh MPOU3BOIHYIO ISl UCCIENOBAaHUS (DYHKIUM, I HaXOXKICHUS
HAWIYYILIEero perieHysi B MPUKIAIHbIX, B TOM YHCJIE COI[MATIbHO-DKOHOMUYECKUX U (PU3NUECKUX
3ajauax, /Ui ONpPENETeHUs] CKOPOCTU U YCKOPEHUs; HaXOOUTh IJIOMIAAM U 00BeMBbl QUTyp C
MOMOUIbI0 MHTErpajia; MPUBOAMTH MPUMEPhl MAaTEMaTHMUECKOTO MOJEIHUPOBAHMS C MOMOIIbIO
mudhepeHIMaTbHBIX YPaBHEHHUI,

[125 ymenue onepupoBaTh TMOHATUAMH: KOMIUIEKCHOE YHUCIO, COMPSIKCHHBIC
KOMILJIEKCHBIE YMCJIa, MOAYJIb U apryMEHT KOMIUIEKCHOT'O YMCIa, opMa 3aluch KOMIUIEKCHBIX
yucen (reoMerpuyeckas, TPUTOHOMETpHYecKas M anredpaumyeckas); yMeTb IPOU3BOAUTH
apupMeTHUecKue ACUCTBUS C KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

[126 ymenue cBOOOJHO OMEpPUPOBATh MOHATUAMU: CpelHee apu]MeTHuecKoe, MeInaHa,
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HauOoJIplllee M HAuMMEHbLIEEe 3HAYCHMs, pa3Max, AMCIEPCUs, CTAHJAPTHOE OTKJIOHEHHWE s
ONMCAHUS YMCIOBBIX JIaHHBIX; YMEHUE HCCIIEOBAaTh CTaTUCTMUYECKHUE JAHHBIE, B TOM YHUCIE C
IpPUMEHEHHEM TIpaUuecKuX METOJOB M D3JIEKTPOHHBIX CPEACTB; IpadUyecKu MCCIeJ0BATh
COBMECTHBIE HA0IIIOJICHHS C TIOMOLIBIO THarpaMM PacCEHMBAHUA U IMHEHHOM perpeccuy;

[127 ymeHue HaXOAUTh BEPOATHOCTU COOBITMH C HCHOJIB30BAaHHEM TIpadUUecKuX
METO/IOB; MPUMEHSTh JJIsl pelieHus 3a1a4 (HOpMyJbl CIOKEHHS U YMHOXEHHS BEPOSTHOCTEH,
dbopmyny monHON BeposTHocTH, (Gopmyny bepHymin, komOuHatopHBIE (GakThl U (HOPMYIIBI;
OLICHMBAaTh BEPOSITHOCTH PEANbHBIX COOBITMI; yMEHUE OIEpUPOBATh INMOHATUSIMM: ClydailHas
BEJIMYMHA, pACHpPEICICHUE BEPOATHOCTEHW, MaTeMAaTUYECKOEe OKHMJAHUE, JUCHepcus U
CTaHJApTHOE OTKJIOHEHHE CIydyalHOH BeIMuYuHBI, (DYHKIUM pacHpeleseHus] U IUIOTHOCTH
pPaBHOMEPHOI'0, IIOKA3aTEJIbHOIO M HOPMAJIBHOIO PpACHpEEICHUN; YMEHHME HCII0JIb30BaTh
CBOWCTBA M3YYEHHBIX PacCHpeAei]eHUH IJI pEelIeHus 3a7ay; 3HAKOMCTBO C IOHATHAMMU: 3aKOH
OONBIIMX 4YHCEN, METOJbl BHIOOPOYHBIX HCCIEIOBAHUN; YMEHHUE TNPUBOJIUTH IMPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBLINX YHCEIl B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX;

[128 ymeHnue CBOOOTHO ONEPUPOBATH TMOHATHAMH: TOYKA, TMpsAMas, IJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKMM yroj, JBYIpaHHBIA Yroyl, TpeXIpaHHBIA Yroi,
nepeceKamoIyecs, MapauielbHble M CKpEUIMBAIOUIMECs IMpsMble, NapalieIbHOCTh U
HEPHEHIUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi MEXAY MPsIMBIMH, YIOJ MEXAY MpsIMON U
IUIOCKOCTBIO, YIOJ MEXKY MJIOCKOCTSMHU; YMEHHUE UCII0JIb30BaTh IPU PEIIEHUH 33]a4 U3Y4YCHHbIE
(bakThl U TEOPEMBI IUTAHUMETPUH; YMEHHE OLIEHUBATH Pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHUPE;
YMEHHME ONEpUPOBATH MOHSITUSIMM: MHOTOIPDAHHUK, CEUYEHHE MHOIOIPDAaHHUKA, MPaBUIIbHBIN
MHOT'OT'paHHMK, MIpU3Ma, TUpaMuaa, GUrypa U NOBEPXHOCTh BpallEeHUs, LIHJIMHAP, KOHYC, 11ap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHMsS] KOHyca M LWJIMHJApA, MapajljiesIbHble OCU WU
OCHOBAaHMIO, CEUEHHE lIapa, IUIOCKOCTb, Kacaromascs chepbl, LUIMHIPA, KOHYCA; yMEHHE
CTPOHUTH CEYEHHWE MHOTOTPaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYpBl M TIOBEPXHOCTH
BpALLEHUS, UX CEYCHMs, B TOM UYHUCIIE C MOMOILIBIO JIEKTPOHHBIX CPEICTB; YMEHUE MPUMEHSThH
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSTENEHO (POPMYITUPOBATh ONPEACTICHUS U3YIaeMbIX
¢buryp, BeIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUUYECKUX (UTYp, OOOCHOBHIBATD
WIM ONpPOBEpraTrh MX; yMEHUE MPOBOJUTH KIACCU(PUKALUIO (UTYp MO Pa3IUYHBIM MpPU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JOMOTHUTEIbHbBIE TOCTPOCHHUS;

[129 ymenune cBOOOIHO ONEpPUPOBATH MOHATUSIMM: IUIOMIAAL (UTYpBI, 00BEM (UTYPHI,
BEJIMYMHA yTJIa, PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE MEXKY NPSMBIMH, PACCTOSTHUE
MEXy IJIOCKOCTSMH, IUIOMIAAb c(epbl, IIIOMAAb MOBEPXHOCTH MUPAMMJIbI, IPU3MBI, KOHYCA,
WINHAPa, 00beM Ky0a, IpSMOYTOJILHOTO Mapajuiesienunea, TUpaMuabl, TPU3Mbl, [UIUHIPA,
KOHYca, 1l1apa; yMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOJAO0HBIX PUTYD;

I130 ymeHnue cBOOOAHO ONEpUpPOBaTh MOHATHSAMM: ABMXKEHHE, MapaljiebHbId MepeHoc,
CUMMETpHUS Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOdpa3oBaHue Moa00us, MoA00HbIE
Gurypel; yMmMeHue pacro3HaBaTb paBHbIE U MOAOOHbIE (UIYpBI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; YMEHHE MHCIOIb30BaTh T'€OMETPUYECKHE OTHOIIEHUS, HaXOIUTh
reOMEeTpUYECKUe BENUYMHBI (JJIMHA, YroJ, IUIOIaAb, 00beM) MpHU peIIeHUH 3ajad U3 APYrux
y4eOHBIX MPEIMETOB U U3 PEATIbHOM KU3HU;

I131 ymenue cBoOOHO OnEepupoOBaTh MOHATUAMU: MPSIMOYTOJIbHAS CHCTEMa KOOP/MHAT,
BEKTOP, KOOPAWHATHI TOUKH, KOOPAUHATHI BEKTOPa, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpA Ha
YHCII0, PAa3NIOKEHHE BEKTOpa Mo 0a3ucy, CKalspHOE MPOM3BE/IeHHE, BEKTOPHOE MPOU3BE/ICHHE,
yroJl MeXAy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METON IS
pelIeHusT TEeOMeTPUYEeCKMX 3afad M 3a7ad JAPYruX Y4YeOHbIX IMPEeIMETOB; OIEepUpPOBAThH
MOHATUSAMM: MaTpuma 2 X 2 U 3 X 3, onpeaenuTenb MaTpHUIbl, T€OMETPUYECKHN CMBICI
OIIpEACIUTES;

[132 ymeHue MoJenupoBaTh peajibHbIE CUTYallMd Ha SI3bIKE MAaT€MaTUKH; COCTaBISAThH
BBIPQKECHMS, YPaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHUIO 33Jaud, HCCIEIOBATh
MIOCTPOEHHBIE MOJIENIM C UCIOJB30BaHUEM ammapaTa ajareOpbl, HHTEPIPETUPOBATh MOTYyUEHHBIN
pe3ysbTaT; CTPOUTh MATEMATHYECKHE MOJEIN C IIOMOLIbK0 T'€OMETPUUYECKHUX IIOHATHN U
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BEIMYMH, DEIIaTh CBSA3aHHBIC C HHMMM IPAKTUYECKUE 337a4d; COCTABIATH BEPOSTHOCTHYIO
MOJIEJIb U UHTEPIIPETUPOBATh IIOJIY4CHHBIA pe3ysbTaT; pellaTh IPUKIAJIHbIE 3a/1a4U CPEACTBAMU
MaTeMaTHYeCKOro aHaju3a, B TOM 4YHCJIE COLUAIBbHO-3KOHOMHUYECKOT0 M (DU3MUYECKOIrO
Xapakrepa;

I133 ymenue BBIOMpaTh MNOAXOJAIIMH METOJ JUISL pELICHMs 3ajaud; [OHMMAaHue
3HAYMMOCTH MAaTE€MAaTHKU B W3YyYCHHH IMPHPOTHBIX M OOIIECTBEHHBIX IMPOLECCOB U SBICHMIA;
YMEHHME PAaCIO3HABaTh IPOSBICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, YMEHHE IIPUBOJIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUIM POCCUMCKON U MUPOBOM MAaTEMaTU4YECKOW HAYKH.

Oco0oe 3HaYeHne TUCUUIJIMHA UMeeT npu dopmupoBanum u passutun OK:

OK 01. BeiOupath cmocoObl pemeHus 3anad4 MNpo(hecCHOHAIBHOW esTeIbHOCTH
HNPUMEHUTEIBHO K PA3IUYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpPEICTBA IOMCKA, aHAIW3a M UHTEPIPETALUU
uHpopManuu U MHGOPMAIMOHHBIE TEXHOJIOTHUH JJISl BBITOJHEHUS 3aad MpOoQecCHOHATBHOM
NeSITeTbHOCTH;

OK 03. [TmanupoBaTh M peaqn30BbIBATH COOCTBEHHOE NMPOPECCHOHAIBHOE M IMYHOCTHOE
pa3BUTHE, MPEIIPUHUMATEIBCKYIO JEATEIBHOCTh B MPO(ECCHOHANBLHON cdepe, MCIOIb30BaTh
3HAHMS 110 IPABOBOM M (PMHAHCOBOM I'PAMOTHOCTH B PA3IMYHBIX )KU3HEHHBIX CUTYaLUsX;

OK 04. D¢ddexTrBHO B3anMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE  KOMAH/IE;

OK 05. OcyiecTBiATh YCTHYIO M MHCbMEHHYI0 KOMMYHHUKAILMIO HAa TOCYAapCTBEHHOM
a3bike Poccuiickoit ®epepanuu ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA;

OK 06. IlposBiasATh TrpakJaHCKO-MATPUOTUYECKYIO MO3ULUIO, JIEMOHCTPUPOBATH
OCO3HAaHHOE IIOBEJCHWE HA OCHOBE TPAJAWLIUOHHBIX POCCHUICKHX JTyXOBHO-HPABCTBEHHBIX
[IEHHOCTEW, B TOM YHCJIE C YYETOM TapMOHHM3AIMHA MEKHAIMOHAIBHBIX U MEXPEIUTHO3HBIX
OTHOUICHUH, TPUMEHSTh CTaHAaPThl aHTUKOPPYIIIUOHHOTO ITOBE/ICHUS;

OK 07. CogeiicTBOBaTh COXPAHEHUIO OKpPYXKAIOIIEH Cpefbl, pecypcocOepeKeHuIo,
OPUMEHATh 3HAHUS 00 M3MEHEHUH KIMMaTa, MNPUHLUIBI OepeXIMBOro IMPOU3BOJICTBA,
P PEKTUBHO ICHCTBOBATH B UPE3BBIYANHBIX CHTYAIUSX.

JInyHOCTHBIE pe3yJIbTaThl peaju3aluy NPOrpaMMbl BOCIIUTAHUS:

JIP 3. IIposBisitonivii akTUBHYIO TPa)kKIaHCKYIO ITO3HUIIMI0 HA OCHOBE YBa)KCHHS 3aKOHA U
IPaBOIOPAJIKA, MpaB M CBOOOJ COrpaKJaH, YBaXEHHMsI K HCTOPHUYECKOMY U KYJIbTYPHOMY
Haciequio Poccun. OCO3HAaHHO M JIEATENBHO BBIPAKAIOIIUN HENPUATHE AUCKPUMHHALUU B
oOliecTBe IO COLHUAIbHBIM, HAlMOHAJIBHBIM, PEJIUTHO3HBIM IpPU3HAKaM; SKCTPEMHU3Ma,
TEppOpHU3Ma, KOPPYMLIMH, AHTUTOCYAAPCTBEHHOW aedrenbHocTH. OOnagaromuii  ONbITOM
TPaXAAHCKOW COLMAIBHO 3HAUYMMOM JIeATENbHOCTH (B CTYJIEHYECKOM CaMOYIIPaBJICHUU,
JOOPOBOJIBUECTBE, IKOJIOTUYECKUX, TPUPOJOOXPAHHBIX, BOECHHO-NIATPUOTUYECKUX U Jp.
0o0BeAMHEHUSAX, aKUusAX, nporpammax). llpuHuMaromuii ponab u30uparenss M y4aCTHHKA
OO0IIeCTBEHHBIX OTHOILICHUH, CBSI3aHHBIX C B3aUMOAECHUCTBUEM C HAPOJHBIMU M30paHHUKAMHU

JIP 4. IIposBIAOIIMI U TEMOHCTPUPYIOIIANA yBaXXEHUE K TPYly YEIOBEKA, OCO3HAFOIINI
LIEHHOCTh COOCTBEHHOTO Tpyaa MW TpyAa JpYyrHX Jofed. OKOHOMMYECKHM aKTUBHBIM,
OpPUEHTUPOBAHHBIM Ha OCO3HAHHBINA BHIOOP cepbl TPOheCCHOHATEHON NESTENbHOCTH C YYETOM
JUYHBIX JKU3HEHHBIX IUIAHOB, NOTPEOHOCTEH CBOEH CeMbH, pPOCCHHCKOTO OOIecTBa.
Bripaxaronuii 0CO3HaHHYI0 TOTOBHOCTbh K IOJYYEHHIO MPO(PECCHOHAIBHOIO OO0pa30BaHUS, K
HENpepbIBHOMY 00pa30BaHUIO B T€UCHUE KU3HU J|eMOHCTPUPYIOMINK TO3UTUBHOE OTHOIIIEHUE K
PETYIMPOBAHHUIO TPYAOBBIX OTHOmEeHWHA. OpUEHTUPOBAHHBIN Ha caMOo0Opa3oBaHHE U
npoeCCHOHATIBHYIO MEPENOArOoTOBKY B YCJIOBHUSAX CMEHBI TEXHOJIOTMYECKOTO YKiana |
COITYTCTBYIOIIMX COLMANbHBIX nepemeH. Crpemsmiuiicss Kk (GOpPMHUPOBAHHIO B CETEBOM cpefe
JMYHOCTHO U NMPO(eCcCHOHAIBHOTO0 KOHCTPYKTUBHOTO «IIM(POBOTO cresa
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JIP 6. OpueHTupOBaHHBII Ha  npodeccHoHaIbHBIE  JTOCTH)KCHHS, JIEATEIIHHO
BBIPQ)KAIOIIHI IMO3HABATEIbHBIC HHTEPECHI C YIETOM CBOMX CIIOCOOHOCTEH, 00pa30BaTeIbHOTO U
npoecCuoHaNBFHOr0 MapIIpyTa, BEIOpAaHHON KBaU(UKALIUH.

JIP9. Co3Haromuii 1IEHHOCTh XU3HH, 30pOBbs M Oe3omacHoctu. CobOmoparouui 1
MpoMNaraHIupyoIuil 310poBeId 00pa3 >KU3HMU (30pPOBOE MHUTAHHME, COOJIOJECHHE TUTHEHBI,
PeKUM 3aHATHH M OT/AbIXa, (U3UYECKass AaKTUBHOCTH), JIEMOHCTPUPYIOIIMNA CTpPEMJICHHE K
buznueckomMy coBepiieHCTBOBaHMIO. [IposBistonuii co3HaTeibHOE 1 000CHOBAaHHOE HEMPUSATHE
BPE/IHBIX MMPUBBIUEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, YIoTpeOieHHe aJIKOroJisi, HAPKOTHKOB,
IICUXOAKTUBHBIX BEUIECTB, Aa3apTHBIX MWIp, JIOOBIX (GOpPM 3aBUCHMOCTEH), JECTPYKTHBHOTO
MOBE/IeHUs B O0IIECTBE, B TOM UUCIie B LU(POBOH cpefe.

1.4. PexomMeHnayemMoe KOJIHMYECTBO YACOB HA OCBOEHHE MPOrPaMMbl U CHUIIIUHBI:

00s13aTeNIbHON ayJIUTOPHOM yueOHOM HAarpy3Kku obydatomierocs 246 yacos;
caMOCTOSTENIbHOU paboThl oOydaromierocs: 10 yacos.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOW JUCIUATLINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHOI padoThl

Buj yueOHoii padoThI

KoaudecTBO 4acoB

OO0s13aTesibHas ayIUTOpHAs yueOHasi Harpy3Ka 246

B ToMm uncne

Teopemuueckoe obyuenue 176
Ilpakmuueckoe obyuenue 70
[TpodeccnoHaIbHO OPUEHTHPOBAHHOE COJICPKAHUE 98

B ToM uucne

Teopemuueckoe 0byueHue 60
Ilpakxmuueckoe obyuenue 38
WHnuBuyanbHbIA NPOEKT (1a/HeT)™ * He NPedyCMompeHo
CamocrosiTenpHas paboTa CTyIEHTOB 10

[TpomexyTouHas aTTectanus B popme 9K3aMeHa
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2.2. TemaTn4yecKMi IJIAH U COJePKaHNe JUCHUILIMHBI «MaTemaTukay

Conep:xanue yueOHOro Marepuaja (0CHOBHOe U POo¢ecCHOHAIBHO-

HaumenoBanue pa3jaesioB . Oo0bem YpoBeHb
U Tem OpPMEeHTHPOBAHHOE), IAG0OPATOPHBIE M MPAKTHYECKHE 3aHITHS, MPUKJIATHOK 4ACOR 0CBOCHHS]
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHoOe coep:kaHne
Pa3znen 1 [loBTopeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1 Copep:xxanue yueOHOI0 MaTepuaJa:
Lens u 3amaun 1 | Ilpogheccuonanvro-opuenmuposanroe cooepaicanue (cooepaicanue
MaTeMaTUKH MpH NPUKTIAOH020 MOOYJIS)
OCBOCHHU CIICIUATBHOCTH bazoBbie 3HaHUS M yMEHUS 110 MaTEMATHUKE B IPOPECCHOHATIBHOMN U B 2 1
MTOBCETHEBHOM NI TEITLHOCTH.
Tema 1.2 Copep:xaHue yueOHOI0 MaTepuaJa:
Uwucna v BEIYUCIICHHUS. 1 | Ilpogheccuonanvro-opuenmuposanroe cooepoicanue (cooepoicanue 1
BeipaxeHus u APUKILAOHO20 MOOY/IS)
npeoOpa3oBaHus JleWicTBUSLT  HAJ  TOJIOKUTEIBHBIMA W OTPHIIATEIBHBIMA  YHUCIIAMH, 2
OOBIKHOBEHHBIMH U JICCATHYHBIMHU JIPOOSMH.
JleiicTBus co cTeneHsaMu, (OpMYIIbl COKPAIIEHHOTO YMHOXKeHUs. [leiicTBus
CO CTeNeHsIMH, (HOPMYJIIBI COKPAIIEHHOTO YMHOKECHHS.
Tema 1.3. Coaepsxkanue yueOHOro MaTepuaJa: 2 1
I'eomeTpus Ha mnockoctd | 1 | [lpogheccuonanvro-opuenmuposantoe cooepoicanue (cooepoicanue
NPUKIAOHO20 MOOYJIS)
Bunpl miockux GuUryp u ux miomiajp. [IpakTHKO-OpHEHTHPOBAHHbIC 3a/1a4H B
Kypce TeOMETPHH Ha IIIOCKOCTH
Ipogpeccuonanvro-opuenmuposannoe codepaicanue (cooepiicanue NPUKIAOHO20 2 2
MOOYIs)
Ipakrnuyeckoe 3ansitue Ne 1. [IpakTHKO-OpUCHTHPOBaHHBIC 3aJa4ll B Kypce
T€OMETPHH Ha TUIOCKOCTH
Tema 1.4 Ilpogheccuonanvro-opuenmuposannoe cooepoicanue (cooepicanue NPUKIAOHO2O 2
[TporieHTHBIC BEIYUCICHUS | MOOY1) 2

IIpakTuyeckoe 3ansaTue Ne 2. [lpocTbie TPOLEHTH, pa3HbIE CHOCOOBI HX
Berunciienusd. CIoKHbIe IMPOLCHTEI.

Tema 1.5

IIpogheccuonanvro-opuenmuposannoe cooepoicanue (cooepicanue NPUKIAOHO2O0
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ypaBHeHI/IH M HEpaBCHCTBA

MOOYJIS)

IIpakTuuyeckoe 3ansaTHe Ne 3. JluHeiiHble, KBaapaTHbIC, JPOOHO-THMHEWHBIE 2
ypaBHEHHUS U HEPABEHCTBA.
Tema 1.6 Conep:kaHue y4eOHOIro MaTepuaJa:
CucreMsl ypaBHEHUN U 1 | CnocoObl pemieHnst CUCTEM JIMHEWHBIX ypaBHeHUH. [ToHstus: MaTtpuna 2x2 u
HEpPaBEHCTB 3x3, ompenenutens Mmarpuilpl. Meton Kpamepa. Cucrembl HEIMHEHHBIX
ypaBHeHUH. CUCTEMBI HEPABEHCTB. 2
Tema 1.7 IIpakTnyeckoe 3ansaTue Ne 4. Boruncnenuss u npeoOpa3oBaHus. YpaBHEHUS U
BxoHO KOHTPOJIb HEpaBeHCTBA. ['eoMeTpHs Ha MIIIOCKOCTH.
Konmponvnas paboma. 2
Pa3nes 2 IlpsiMble M JIOCKOCTH B POCTPAHCTBE 12
Tema 2.1. Copep:xanue y4eOHOro MaTepuaJia;
OCHOBHBIE TTOHATHS 1 | Ilpogheccuonanvro-opuenmuposanroe cooepoicanue (cooepoicanue
CTEPEOMETPHH. NPUKTIAOH020 MOOYJIS) 2
Pacrnionoxenue npsmMeIx 1 IIpenmer crepeomeTpuu. OCHOBHBIE MOHATHS (TOYKA, MpsiMasi, IJIOCKOCT,
IIJIOCKOCTEMN npoctpaHcTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekarouruecs,
napajuleJIbHble M CKpeluBaromuecs npsmsle. IIpusHak u  cBOHCTBO
CKpEIIMBAIOIMUXCS NpAMbIX. OCHOBHbBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
Tema 2.2. Coaepxkanue y4eOHOro MaTepuaJa:
ITapamnensHoCTb NpsIMBIX, | 1 | [Ipogheccuonanvro-opuenmuposanioe cooepoicanue (cooeporcanue
IIPSIMOY U TUIOCKOCTH, NPUKIAOHO20 MOOYs)
IJIOCKOCTEH [TapannensHble npsimMast U miaockocTs. Omnpenenenue. lpusnak. CpoiicTBa (c
nokazarenbcTBoM). [lapamnensHble miockoctd. Ompenenenue. Ilpusnak.
CgoiictBa (c moka3areiabcTBOM). Terpasap u ero snemeHTsl. [lapamienenumnen 2
n ero aneMeHTbl. CBOICTBAa NPOTHBOIOJNOXKHBIX TpaHE M JAuMaroHajieu
napayenenumnena. [locrpoenne ceuenuit. Peenue 3amay.
Tema 2.3. Copaepxxanue y4eOHOro MaTepuaJa;
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[lepneH IUKYISPHOCTD
MPSIMBIX, IIPSIMOM U
IUIOCKOCTH, IIJIOCKOCTEN

1 | Ilpogheccuonanvro-opuenmuposanroe
NPUKTIAOH020 MOOYJIS)

[lepnennukynspusie npsmMele. [lapannenbubie TpsMble, TEPIEHIUKYISIPHbIE K
IJIOCKOCTH.  IIpu3HAaK NEpHEeHIUKYIAPHOCTH IPSIMOM M IUIOCKOCTH.

cooepoicanue (cooepoicanue

JoxkazarenbctBo. Ilepnennukynsap u HakinoHHas. [lepneHaukynspHbie 2
mockocTy. [Ipu3Hak nepneHuKyIsIpHOCTH IJI0CKOCTeN. J[okazaTenbCTBo.
PaccrosiHus B mpocTpaHCcTBE
Tema 2.4. Conep:xaHue y4eOHOro MaTepuaJa:
Teopema o Tpex 1 | Teopema o Tpex mepneHAMKYIspax. YToJd MEXAY MNPSMONH U IIOCKOCTHIO.
NEePIEeHIUKYIIspax Yron Mexay II0CKOCTSIMU 2
Tema 2.5. IIpogpeccuonanvruo-opuenmuposanroe codepaicanue (cooepiicanue NPUKIAOHO20
[TapannensHele, MOOYIs)
MEepIEHIUKYIISIPHBIE, IIpakTHyeckoe 3ansitue Ne 5. Axcuombl crepeomerpud. llepneHANKYISIpHOCTH
CKpEIIMBAIOIINECS IPSIMbIE | IPAMOM M IJIOCKOCTH, MapajUIeIbHOCTh JBYX IMPSMBIX, MEPIEHIUKYJISIPHBIX 2
IIJIOCKOCTH, MEPIEHIUKYISIPHOCTD MIIOCKOCTEN
Tema 2.6. IpakTuyeckass padora Ne6. PacmonoxeHue TPSIMBIX W TUIOCKOCTEH B
Pemenue 3anau. [Ipsmele u | npoctpancTBe. [lepneHANKYISPHOCTh U MApaLIEIbHOCTD MPSIMBIX M IUIOCKOCTEH.
IJIOCKOCTH B CkpeuuBatouiuecs npsimeie. Konmponwvhasa paboma
IIPOCTPAHCTBE 2
Pa3nes 3. KoopanHaTsl B BEKTOPbI 10
Tema 3.1 Coaepxkanue y4eOHOro MaTepuaJa;
JexapToBel KoopauHatel B | 1 | Ilpogeccuonanvro-opuenmuposantoe cooepoicanue (cooeporcanue
npocTpaHcTBe. PaccrosiHue NPUKIAOHO20 MOOYISL) 2
MEXY ABYMs TOYKaMHU. JlexapToBBl KOOpAMHATBl B MmpocTpaHcTBe. [Ipoctedmme 3agaunm B
Koopaunats! cepeanHbl KoopauHaTax. PaccTosHue Mexnay AByMs TOYKaMH, KOOPAHWHATBHI CEPENHHBI
OTpe3Ka otpeska .KoMOuHMpoBaHHOE 3aHATHE
Tema 3.2 Coaep:xanue yueOHOro MaTepuaJa: 4
BeKTOopsI B IPOCTPaHCTBE. 1 | Bekropsl B mpocTpaHcTBe. Ci10KeHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHUE 2
YTo1 MeK/Ty BEKTOPAMH. BeKTOpa Ha yncio. KoMimanapHasie BEKTOpbl. CKAIIpHOE NPOU3BEACHUE
CxansipHoe pou3BeicHHe BEKTOPOB. Pa3jioxkenne BeKTopa 110 TpeM HEKOMILIAHAPHBIM BEKTOPAM.
BEKTOPOB
2 | KoopauHatel BekTOpa, CKaIsIpHOE MPOM3BEICHUE BEKTOPOB B KOOpAMHATAX, 2

yroJl MEXJly BEKTOpaMH, yrojl MEeXIy MpsIMOW M IMJIOCKOCTBIO, YIOJd MEXIY
MIJIOCKOCTSIMU. Y paBHEHUE TIIIOCKOCTH.
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Tema 3.3
IIpakTuxo-
OPUEHTUPOBAHHBIE 33/1a4H

IIpogheccuonanvro-opuenmuposannoe coodepaicanue (cooepaicarue NPUKIAOHO2O
MOOys)
IIpakTuyeckoe 3ansaTue Ne/.  KoopauHaTHas  IJIOCKOCTh.  Berumcienue

Ha KOOPJMHATHOU PacCcTOSIHUM U IUIOIIAAECH Ha INIOCKOCTU. KOIM4ecTBEHHbIE pacyETHhl. 2
IUIOCKOCTH
Tema 3.4 IIpakTnueckoe 3ansitme Ne 8. JlekapToBbl KOOpAMHATBI B IIPOCTPAHCTBE.
Pemenue 3anay. Bektopel B npoctpaHcTBe. CIIO)KEHHE M BBIYUTAHME BEKTOPOB. YMHOMKEHHE
Koopaunats!l 1 BekTOopel | BekTOpa Ha uncio. Komminanapubeie BeKTOpbl. CKalsipHOE MPOU3BEACHUE BEKTOPOB. 2
Pa3nioxeHne BeKTOpa 110 TpEM HEKOMIUIaHAPHBIM BekTOpaMm. [Ipocreiimue 3anaun B
koopauHaTtax. KoopauHaTel BEKTOpa, pacCTOSHUE MEXAY TOYKaMH, KOOpIMHAThI
CepeuHbl OTpe3Ka, CKAIIPHOE IIPOU3BEIECHUE BEKTOPOB B KOOPAMHATAX, YIOJ
MEX/1y BEKTOpaMH, YroJl MEXKY MPSMON U MIIOCKOCTBIO, YIOJ MEKY IIIOCKOCTSMHU.
Koumponvnasa paboma
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUNH 26
Tema 4.1 Copep:xanue yueOHOro MaTepmuaJia;

Tpuronomerpuyeckue 1 | Paguannas wMepa yrna. IloBopoT TOYKM BOKpYr Hayana KOOpPJIMHAT.
(GYHKIMN TPOU3BOIBHOTO Omnpenenenne cuHyca, KOCHHYCa, TaHI'€HCA W KOTaHTE€HCAa. 3HAKU CHHYcCa, 2
yria, yucia. Paguannas u KOCHMHYyCa, TaHI€HCa M KOTaHTeHCa [0 YEeTBEPTSAM. 3aBUCUMOCTb MEXKIY

rpagycHas Mepa yria CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJIHOTO M TOT'O )K€ yIJa.

Tema 4.2 Conep:xaHue y4eOHOro MaTepuaJa:
OcHoBHbIE 1 Tpuronomerpuyeckue toxzaectBa. CHHYC, KOCHHYC, TAaHT€HC U KOTaHI€HC

TPUTOHOMETPHUECKHE yIJ0B o ¥ - 0. DopMyIbl IpUBEIEHUS. 2

TOKJIECTBA.
DopMyIsl IPUBEIEHUS
Tema 4.3 Conep:kaHue y4eOHOIro MaTepuaJia; 4
Cunyc, xocunyc, taurenc | 1 | Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCHUHYCOB. CHHYC H 2
CYMMBI M pa3HOCTH JIBYX KOCHUHYC JBOIfHOro yria. @opmyibl monoBUHHOTO yria. [IpeoGpasoBanus
YTJIOB CYMMBI TPUTOHOMETPHUYECKUX (YHKLUUH B NMPOU3BEJICHHE U MPOU3BEACHUS B
CuHycC 1 KOCUHYC CyMMY.
ABOMHOTO yria. @opmysbl | 2 BolpakeHne TpPUTOHOMETPUYECKHX (YHKIMHA 4epe3 TAaHT€HC MOJOBUHHOIO
MOJIOBUHHOTO YTJIa apryMeHTa. [IpeoOpazoBanms MPOCTEHIIIHNX TPUTOHOMETPHUIECKUX 2
BBIPAKCHU.

Tema 4.4

Conep:kaHue y4eOHOro MaTepuaJa:
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DyYHKIMHU, UX CBOWCTBA.
Crnioco0pl 3a1anus

1 | OGmactp ompeneliieHUss W MHOXKECTBO 3HA4YCHMH (QyHKIuA. YETHOCTH,
HEYETHOCTH, MEPUOANYHOCTD (pyHKIMNA. CriocoObI 3a7aHns (QYHKIUH.

byHKIUH
Tema 4.5 Coaepsxkanue yueOHOro MaTepuaJa:
Tpuronomerpuueckue 1 | OGnactp ompeneneHuss M MHOXECTBO 3HAUYEHUNW TPUTOHOMETPHUECKUX
(YHKIIUH, UX CBOWCTBA U ¢byakui. YETHOCTH, HEYETHOCTH, MEPUOAUYHOCTH TPUTOHOMETPUUCCKUX
rpaduku ¢ynkuuid. CoiicTBa U rpaduku GyHKIUH y = COS X, y =Sin X, y =tg X, y =
ctg X.
Tema 4.6 IIpakTnueckoe 3ansatme Ne9. (Cxatme W pacTsbkeHHe — rpauKoB
[Tpeobpa3oBanue TPUTOHOMETPHUYECKUX (PYHKIINH.
rpadgukoB [Ipeobpa3zoBanue rpaKOB TPUTOHOMETPUUECKUX (PYHKIIMIA
TPUTOHOMETPHUYECKUX
byHKIUH
Tema 4.7 Conep:xaHue y4eOHOro MaTepuaJa:
Onucanue 1 | Ilpogeccuonanvro-opuenmuposantoe codeporcanue (cooeporcanue
MIPOU3BOJICTBEHHBIX NPUKIAOHO20 MOOYIISL)
IIPOLIECCOB € MTOMOUIBIO Hcnonb3oBanue CBOWCTB TPUTOHOMETPUUYECKHX byHKUINH B
rpadukoB QpyHKUINH npoecCHOHAIBHBIX 3aJauax

IIpakTnyeckoe 3ansitue Ne 10. Vcnonp3oBaHuE CBOICTB TPUTOHOMETPHUUECKHUX
(GyHKIMH B IpodeCCHOHANIbHBIX 3a/1a4ax

Tema 4.8 Conep:xaHue yueOHOro MaTepuaJa:

OO6patHsble 1 | Obparnble Tpuronomerpuyeckue GpyHkuuu. Mx cBoiicTBa u rpaguku
TPUTOHOMETPHUYECKHE

byHKIIUHU

Tema 4.9 Conep:xanue y4yeOHOIro MaTepuaJa:
Tpuronomerpuieckue 1 | YpaBHeHue cos X = a. YpaBHEHHUE sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHEHUS U HEPABEHCTBA

Pemrenne TpUrOHOMETPUYECKUX YPABHEHUN OCHOBHBIX THUIIOB: IIPOCTEWIINE
TPUTOHOMETPUYECKUE YPABHEHUs, CBOIAIIMECS K KBaJAPATHBIM, PEIIACMBIC
pasyio)KeHUuEM Ha MHOXUTEIH, OIHOPOJHBIE. [Ipocreiimne
TPUTOHOMETPUYECKUE HEPABEHCTBA

Tema 4.10

Copep:kaHue y4eOHOro MartepuaJa:
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Cucrembl 1 | Cucrembl IPOCTEHUITUX TPUTOHOMETPUUYECKUX YPABHEHHUI 2
TPUTOHOMETPHUYECKUX
ypaBHEHU U
Tema 4.11 IIpaktuueckoe 3anaTe Ne 11. IlpeoOpa3oBanue TPUTOHOMETPUUYECKHX
Pemenue 3a1a4y. OCHOBBI | BbIpaKeHUH. PelleHne TPUTOHOMETPUYECKUX YPABHEHHH U HEPABEHCTB B TOM
TPUTOHOMETPHUH. YHCIIe C UCTIOJIb30BAaHUEM CBOWCTB (DyHKIIUH. 2
Tpuronomerpuyeckue
byHKIIUU
Pasaea 5. Kommiekcupie yuc/ia 4
Tema 5.1 Conep:xaHue yueOHOIro MaTepuaJa:
KomriekcHsie yncna 1 | [Houstue komruiekcHoro uncia. ConpsiKeHHbIe KOMIUJICKCHBIE YUCIa, MOAYIIb
U apryMeHT KOMIUIEKCHOro uucia. dopma 3alucu KOMIUIEKCHOTO 4ucia
(reomerpuyeckas, TPUTOHOMETPHUECKas, anrebpandeckasi). 2
Apudmernaeckue NeiCTBHS ¢ KOMIUIEKCHBIMH YHCIIAMHU.
Tema 5.2 IIpakTnyeckoe 3ansTue Ne 12. BoinonHeHHE pacyeToB ¢ MOMOIIBI0 KOMITJIEKCHBIX
[Tpumenenne yucen. [IpuMepsl HCHOIB30BaHUS KOMIUIEKCHBIX YHCEN
KOMIUIEKCHBIX YUCEI 2
Pa3nea 6. [Ipon3Boanas QyHKIMH, e IPHMEHEHHE 22
Tema 6.1 Conep:xaHue yueOHOro MaTepuaJa:
[TonsiTHe MPON3BOIHOM. 1 | Ompenenenue 4YHCIOBOM IOCIEAOBATEIBHOCTH W CIIOCOOBI €€ 3aJaHus.
®opmyibl U IpaBUia CBoiicTBa 4HCIOBBIX ToOcjienoBaTesnbHOCTel.  Omnpenenenue  mpezaena
T epeHIMpoBaHus [IOCJIE0BATENBHOCTH. BpIuncinenne npenenos nocienoBareasHoctel. [Ipenen 2
byakuun Ha OeckoneuHoctH. lIpenen ¢ynkmum B Touke. I[lpuparnenue
aprymenTta. llpupamenue ¢yHkuud. 3agayd, NOPUBOISAIIME K TOHITHIO
npou3BoAHON.  OmpeneneHre  MPOU3BOAHON.  ANTOPUTM  OTBICKAHUSA
IIPOU3BOJHOM.
Tema 6.2 Conep:kaHue y4eOHOro MaTepuaJa:
[Ipon3BoHBIE CyMMBI, 1 | ®opmynsl nupdepenunpoanus. [Ipasuna quddepenipopanus 2

Pa3HOCTHU MTPOU3BEICHNUS,
YaCTHOTO

Tema 6.3

Conep:kaHue y4eOHOIro MaTepuaJa:
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[IpousBognbie
TPUTOHOMETPUUYECKUX
dbynkuwmii. [IponsBoaHas
CJIOKHOW (DYHKIIMU

1 | Onpenenenne cnoxHod ¢yHkumu. I[Ipow3BogHAs TPUTOHOMETPUUYECKUX
¢ynkuuii. [IponsBoaHas cioxHOU QyHKIUN

Tema 6.4
[Tonsitre o
HENPEPHIBHOCTU (PYHKITHH.
Metox UHTEPBAIOB

Conep:kaHue y4eOHOro MaTepuaJa:

1 | [lonstue HenpepbiBHON QyHKIMU. CBolicTBa HenpepblBHOW (QyHKIMH. CBA3b
MEXIy HENpephIBHOCTbIO U Aup(epeHuupyeMoCTbi0 (DYHKIMM B TOUKE.
ANTOpUTM pellIeHUs] HEPABEHCTB METOJIOM UHTEPBAJIOB

Tema 6.5
I'eomerpuueckuii u
¢bu3nveckuit CMbICI

Copep:xanue y4eOHOro MaTepuaJia;

1 | I'eomeTpuyeckuii CMBICT TPOU3BOMHOW (PYHKIIUH — YIIIOBOW KOA(M(UIHEHT
KacaTeJbHOM K rpaduky (QYHKUMHM B TOYKE. YpaBHEHHME KacaTeJIbHOU K

IIPOU3BOIHOM rpaduKy (QYHKIUH. AJTOPUTM COCTABIICHHS YPaBHEHHUS KacaTeIbHOH K
rpaduky pyaxumn y=f(x)
Tema 6.6 IIpakTnueckoe 3ansaTHe Ne 13. @Ousnyeckuil (MEXaHMYECKHH) CMBICIT

DuznyecKu CMBICT
MPOU3BOIHON B
npodeccnoHambHBIX
3ajjagax

MIPOU3BOIHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHHU t: v =S’ (1)

Tema 6.7
MOHOTOHHOCTH (DYHKIIHH.
Touku 3xcTpEeMyMa

Conep:xaHue yueOHOro MaTepuaJa:

1 | Bo3pacranue u yObiBaHuMEe (YHKIHH, COOTBETCTBHE BO3pPACTaHUS U
yObIBaHUS (YHKIMHU 3HAKy NMPOU3BOAHOM. [IoHSATHE MPOU3BOIHON BHICIIETO
MOpSAJIKA, COOTBETCTBUE 3HAKa BTOPOM TNPOM3BOAHOM  BBIIIYKJIOCTHU
(BorHyTOCTH) (PYHKIIMM Ha OTpe3Ke. 3ajayl Ha MAKCUMYM U MHHHUMYM.
[ToHATHE acCUMMOTOTHI, CIOCOOBI UX ONpeAETCHUs. AJITOPUTM HCCIIEAOBAHUS
(GYHKIIMU U MOCTpOeHMs ee Tpaduka ¢ MOMOIIbIO MPOU3BOAHON. [[pobHO-
JTUHeWHas! PYHKIUS

Tema 6.8
UccnenoBanmne GpyHkumii u
MOCTPOCHUE TPaPUKOB

Conep:kaHue y4eOHOIro MaTepuaJa:

1 HccnegoBanue (byHKI_II/II/I Ha MOHOTOHHOCTB U ITIOCTPOCHHUC Fpa(bI/IKOB.

Tema 6.9
Hauboms1ee n
HAaUMCHBIICC 3HAUYCHU

byHKIMHA

Conep:xanue y4eOHOIro MaTepuaJia:

1 | Ilpogheccuonanvro-opuenmuposarmoe cooepoicanue (cooepoicanue
NPUKTAOHO20 MOOYISL)
Haxoxxnmenne HamOONbIIEr0o W HAWMEHBIIETO 3HAYCHUW  (DYHKIWMA,
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IIOCTPOCHUC Fpa(l)I/IKOB MHOI'O4JICHOB C HCIIOJIB30BAHHUCM  allllapara
MaTCMaTH4YCCKOIro aHajin3a

Tema 6.10 IIpogpeccuonanvro-opuenmuposanroe codepaicanue (cooepicanue NPUKIAOHO20
Haxoxnenue MOOys)
onTuManbHOro pe3yabrara | [lpakTudeckoe 3ansitue Ne 14. Haumensinee u HauOoJblee 3HaueHue QyHKIMH 2
C IIOMOIIBIO IPOU3BOIHOMN
B IIPAKTHUYECKHX 3a]ja4ax
Tema 6.11 IIpakTuuyeckoe 3ansitue Ne 15. @opmynsl W mpaBwia IudepeHIUPOBAHNUS.
Pemenue 3anay. UccnenoBanmne ¢yHKIuUi ¢ mOMOIIbIO Mpou3BoaHOM. Hanbomnpliee 1 HauMeHbIIee
[IpousBoxnas ¢pynkuuu, ee | 3HadeHus GyHkunu. Konmponvnasa paooma. 2
IPUMEHEHUE
Pasnen 7. MHOrOrpaHHHMKHM M TeJla BpallleHUs 34
Tema 7.1 Copep:xanue yueOHOro MaTepuaJa;
Bepmunsl, pedpa, rpanu 1 | llpogheccuonanvro-opuenmuposanuoe cooepoicanue (cooeporcanue
MHOTOI'PaHHHKA NPUKTIAOHO20 MOOYIIAL)
[TonsiTue MmHororpanHuka. Ero nsieMeHTHI: BeplIMHBL, peldpa, TpaHH. 2
Juaronans. Cedenue. BoImyKiple 1 HEBBITYKIJIbIE MHOTOTPaHHUKHI
Tema 7.2 Coaepxkanue y4eOHOro MaTepuaJa;
[Ipusma, ee 1 | Ilonstue npusmbl. Ee ocHOBaHus u OOKOBBIE TpaHU. BbicoTa mpu3MBL
COCTaBIIAIOLINE, CEUCHHUE. [Ipsmas u HakioHHas npusMma. [IpaBunsHas npusma. Ee ceuenue
[Ipsimas u npaBuIbHAS 2
PU3MBI
Tema 7.3 Conep:xaHue yueOHOro MaTepuaJa:
[Mapannenenunen, Kyo. 1 | [Tapamnenenunen, CBOWCTBA MPSIMOYTOJBHOIO Napaijenenunena, Kyo.
Ceuenue ky0a, Ceuenue ky0a, mapajienenumneaa
napaJuieNienumnena 2
Tema 7.4 Conep:kaHue y4eOHOro MaTepuaJa:
[Mupammuna, ee 1 | llpogheccuonanvro-opuenmuposanuoe codeparcanue (cooeporcanue
COCTABJISIIOIINE, CEUCHHE. NPUKTIAOHO20 MOOYIIA)
[IpaBunbHas nupamua. IMupamuna u ee snementsl. Ceuenue nupamuisl. [IpaBuibHas nupamuaa. 2

VYceuenHas nupamuaa

YcedenHast nupamMuia

Tema 7.5

Conep:xaHue y4eOHOIo MaTepuaJia:
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bokoBas u moytHas
IMMOBCPXHOCTH IIPU3MBI,

1 [Tnomaas GOKOBOU M IMOTHOM MOBEPXHOCTH MPU3MBI, TUPAMHUIBI

IUPaMUIbI
Tema 7.6 Coaep:xkanue yueOHOro MaTepuaJa:
Cummerpus B Kyoe, 1 | CummMeTpus OTHOCUTEIBHO TOUKH, MPSIMOM, III0ckocTH. CUMMeTpus B Kyoe,
napajuielienunee, napajuiejienunese, npusMe, nupamuie
IpuU3Me, IMpamMmuie
Tema 7.7 IIpogpeccuonanvro-opuenmuposannoe cooepicanue (cooepircanue NPUKIAOHO20
[Tpumepsl cuMMeTpUii B | M00YIi5)
npodeccun IIpakTnueckoe 3anaTue Ne 16. CummeTpus B IpUpojie, apXUTEKType, TEXHUKE, B
OBITY
Tema 7.8 IIpakTnueckoe 3ansitue Ne 17. [lonstue npaBuiabHOro MHOrorpasHuka. Cpoicrsa
IIpaBunbHBIE [IPABUIIBHBIX MHOTOIPAaHHUKOB
MHOTOTPaHHHUKH, UX
CBOICTBa
Tema 7.9 Coaepxkanue y4eOHOr0o MaTepuaJa:

Hunmuaap, ero
cocrasirone. CeueHue

1 | llpogheccuonanvro-opuenmuposanroe cooeparcanue (cooeporcanue
NPUKIAOHO20 MOOYs)

LHWINHApA Hununaap u ero anemenTtsl. CeueHne MWIMHIPA (MapajijieIbHOE OCHOBAHUIO U
ocn). PazBepTka nuiamMHapa

Tema 7.10 Conep:xaHue yueOHOro MaTepuasa:

Konyc, ero 1 | Ilpogeccuonanvro-opuenmuposantoe cooepoicanue (cooepoicanue

cocTasistrome. Ceyenue npuma()Hoeo Moayﬂg)
KOHYCa Konyc u ero snementsl. CeueHue KoHyca (HapajjielbHOE OCHOBAaHHUIO U

MPOXoJisilliee Yepe3 BEpIINHY), KOHWYecKue ceueHus. Pa3zBepTka KoHyca.

Tema 7.11 Coaepsxkanue y4eOHOro MaTepuaJa:

VY ceueHHBI KOHYC.
CeudeHue yceueHHOTo
KOHYycCa

1 | Yceuennsiit konyc. Ero obpasytomias u Beicota. CedeHne yceueHHOro KOHyca

Tema 7.12
[Tap u cdepa, ux ceueHus

Conep:xanue yueOHOro MaTepuaJia:

1 |ap u cdepa. B3zaumuoe pacnonoxxkenue chepsl W miockoctu. CeueHue
mapa, cepsl.

Tema 7.13

Conep:kanue y4yeOHOIro MaTepuaJa:
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[Nousatue 006 0OBeMe TENA.

1 |Ilonstue o006 obObeme Tema. OObeM Kyba W NPSAMOYTOJIBHOTO

OTtHomIeHue 06beMOB napamnenenunena. O0bem mnpusmbl W mwuHApa. OTHOIIEHHE 00BEMOB 2
MOIOOHBIX Te OIOOHBIX TEIL.
Tema 7.14 Coaep:xkanue yueOHOro MaTepuaJa:
OOBeMBI U TIIOIATN 1 | O6bembl nupaMusl U KoHyca. O6beM mapa. [Inomanay noBepxHocTei Ten 2
IIOBEPXHOCTEH Tel
Tema 7.15 IIpakTnyeckoe 3ansaTue Ne 18. KomOuHaImy reoMmeTpu4eckux TeJl.
KomMOunanmm
MHOTOTPaHHHUKOB U TeJ 2
BpallleHUs
Tema 7.16 IIpakTnueckoe 3ansaTue Ne 19. Mcnons3oBanne koMOMHAIMIT MHOTOTPaHHUKOB U
I'eomeTrpuueckue TEJ BpAIllEHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax
KOMOHMHAIIMY HA TPAKTHUKE 2
Tema 7.17 IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O
Pemenne 3amau. MOOYIs)
Muororpannuku v Tena | [lpakrnueckoe  3anstue Ne2(0. OObeMbl UM IUIOHIAAM  TMOBEPXHOCTH 2
BpallIeHUS MHOTOTPAaHHUKOB U TEJ BpaICHU
Konmponvnas paboma.
Pa3nen 8. IlepBooOpa3nasi pyHkium, ee npuMeHeHue 16
Tema 8.1 Coaepxkanue y4eOHOro MaTepuaJa;
[TepBooOpa3Has pyHkuuu. | 1 | 3agaya O BOCCTAHOBJICHMHM 3aKOHA JBMXKEHHS IO HW3BECTHOHW CKOPOCTH.
[TpaBuiia HaXOXKACHUS [lonsitue wuHTerpupoBanus. O3HAKOMIIEHHE C TIOHSATHEM HWHTErpaja H
epBOOOPaA3HBIX nepBooOpazHoit s pynkumm  y=f(x). Pemenue 3amau Ha CBA3B
NepBOOOPA3HOI U ee MPOU3BOJHOM, BRIYMCICHHUE MTEPBOOOPA3HOM Al JaHHOM
¢byuknun. Tabmuna Qopmyn s HaxokJIeHus nepBooOpasHbix. M3ydeHue 2
MIpaBHJIa BEIUMCIICHHSI TIEPBOOOPA3ZHON
Tema 8.2 Coaepxkanue y4eOHOro MaTepuaJa;
IInomans kpuBonMHEWHOM | 1 | 3ama4m, MPUBOASIINE K MIOHATHIO ONPEACIICHHOTO HHTETPAJIa — O BBIYMCICHUN
Tpaneuuu. Popmyna IJIOIIA M KPUBOJMHEWHOM Tpamenuu, o mnepeMenieHuu Touykd. [loHsatue
Hrrotona — Jleitbauma ONpeAes€HHOTO HMHTErpasa. l'eomerpuueckuid u (u3MUECKUil CMBICI
omnpenenenHoro nHrerpaina. ®opmyna Herorona-JlelioHumna 2

Tema 8.3

Conep:kaHue y4eOHOIro MaTepuaJa:
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Heonpenenennslii u

Ilousarue HCOIIPCACICHHOI'O HHTCTIpajia

OINPEJIETICHHBIN HHTETPaJIbI 2
Tema 8.4 Conep:kaHue y4eOHOro MaTepuaJa:
[onsarue 06 1 | 'eomeTpuueckuii CMBICI ONIPEAEIECHHOIO HHTETpaJla
OTpeIeIECHHOM WHTErpase 2
KaK IUIOIAIN
KPUBOJIMHEWHOW Tparenuu
Tema 8.5 Conep:xanue yueOHOro MaTepuasa: 4
Onpenenenuslit MHTETpaAN [ 1 [ [Tpogheccuonansro-opuenmuposanioe cooepoicanue (cooepoicanue 2
B JKU3HA NPUKIAOHO20 MOOYIIsL)
I'eomeTpuueckuii cMmbicn omnpeaeneHHoro uHterpana. @opmyna Heiotona -
Jleiionnma. Pemenue 3amad Ha NPUMEHEHHE HMHTErpayia Uil BBIYHCICHHS
(bU3MYECKUX BEIUYUH
2 | Ilpogheccuonanvro-opuenmuposanmoe cooeporcanue (cooeporcanue 2
NPUKIAOHO020 MOOYJIS)
Pemenue 3a1ay Ha IpUMEHEHUE UHTETpaja AJisl BBIYUCICHUS TI0Manei
IIpogheccuonanvro-opuenmupogsantoe cooepicanue (cooepicanue NPUKIAOHO2O0 2
Mo0ys)
IIpakTuyeckoe 3anaTue Ne 21. Pemenue 3a7a4 Ha MpUMEHEHUE MHTETpaia s
BBIYMCIICHMS TUIONIA/IeH
Tema 8.6 IIpakTnueckoe 3ansaTue Ne 22. [lepBoobpasnas pynkuuu. [IpaBuna HaxoxaeHus
Pemenue 3anay. nepBooOpa3HbiX. Ee npumenenue.
[TepBooOpaznas ¢hyHkuuu, | Konmpoavnas paboma 2
€€ IPUMEHEHNE
Pa3znen 9. Crenenn u kopuu. CtenenHasi pyHkuus 16
Tema 9.1 Coaepxanue yueOHOIo MaTepHaJia; 4
Crenennas QyHKUMs, €€ 1 | Housrue KOpHSI N-OW CTENEHU U3 ACUCTBUTEIBHOrO uncia. OyHKkuuu y = W 2
CBOMCTBa UX CBOICTBa U rpauKH.
2 | CpoiicTBa KOpHSI N-0H CTENICHN 2
Tema 9.2 Coaepsxkanue y4eOHOro MaTepuaJa: 4
[IpeoOpazoBanue 1 | IIpeoGpa3oBanue UPPAIMOHAIBHBIX BRIPAKECHUN 2
BBIDOKCHHH C KOpHsMU N- | 2 | [IpeoGpa3oBaHKe HPPALMOHATIBHBIX BHIPAKEHHUI. 2
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OU CTEIleHU

Tema 9.3
CBoiicTBa CTENEHU C
palMoOHAIBHBIM U

Conep:xaHue y4eOHOro MaTepuaJa:

1 | Ilonsartue cremeHu c JOOBIM palMOHAIBHBIM MMOKa3aresneM. CTerneHHbIE
(GyHKINHU, UX CBOMCTBA U rpaduku

JEHCTBUTEIbHBIM 2
I10KAa3aTeIsIMU
Tema 9.4 Conep:xanue y4yeOHOIro MaTepuaJa:
Pemerne 1 | PaBHOCHMJIBHOCTD MppPALMOHANBHBIX YpPAaBHEHUH M HepaBEeHCTB. MeTonabl uX 2
HppaLMOHalbHBIX perrens.
YPABHCHHH 1 HCPABCHCTB 2 | Pemenue uppanvoHaIbHbIX YPaBHEHUN U HEPABEHCTB. 2
Tema 9.5 IIpakTnueckoe 3ansaTue Ne23. OmpezgeneHue  cTeneHHOW — QyHKUUU.
CreneHu 1 KOpHHU. Hcnonws3oBanue ee CBOKCTB IPU PEIICHUH YPABHEHUN U HEPABEHCTB
Crenennast GyHKIUS Koumponvnasn paboma . 2
Pa3nea 10. Iloka3zaTenbHas GyHKIUSA 14
Tema 10.1 Coaep:xkanue y4eOHOro MaTepuaJa: 6
[Toka3zarenbHas GyHKIMS, 1 | Crenenp ¢ NPOU3BOJBHBIM JEHCTBUTENBHBIM IMOKa3aTenaeMm. OrmpeneneHue
¢e CBOMCTBA nokasaTteiabHONH (yHKIMHM, ee cBoilctBa M rpaduk. 3HAKOMCTBO C 2
MPUMEHEHUEM MTOKa3aTeNbHON (QYHKIUH.
2 | Pemenme  moka3zaTeNbHBIX ~ YpaBHEHUH  (QYHKIIMOHAIBHO-TpapUUECKIM 2
METOJIOM
3 | Pemenme moKazaTeNpHBIX ~ YpaBHEHHH  (QYHKIMOHAIBHO-TpapUUECKIM 2
METOJIOM
Tema 10.2 Coaep:xanue yueOHOro MaTepuaa
Pemenne nmokasaTenbHbIX 1 | Pemenue noka3aTenbHbIX YPaBHEHUN METOJIOM YpaBHUBAHUS IMOKa3aTeseit
YPaBHEHUI U HEPABEHCTB Pemenne nokasarenpHbIX ypaBHEHUI METOZOM BBE/IEHUSI HOBOW IIEPEMEHHOM, 2
¢byHKIMOHaIbHO-TpaduueckuM  MeronoM.  PemeHne — mokasaTenbHbBIX
HEPABEHCTB.
IIpakTuueckoe 3ansiTue Ne 24, Pemenue nokasareiabHbIX YPaBHEHUH pa3TUYHbIMU 2
MeToJlaMu. PellleHne noka3aTelIbHbIX HEPABEHCTB
Tema 10.3 Coaepxkanue y4eOHOro MaTepuaJa:
Cucremsl nokasatenpHelx | 1 | PemieHne cucteM mokazaTeNbHBIX YpaBHEHHH
yYpaBHEHUH 2
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Tema 10.4 IIpakTHyeckoe 3ansitue Ne 25. PemieHue mokas3aTelbHBIX YPaBHEHUH METOJIOM
Pemenne 3anau. YPaBHUBaHHMs II0KA3aTelIe M METOJOM BBEICHHUS HOBOM IIEpeMEHHOHM. Permienue
[TokazarenbHast QyHKIIMS | MOKa3aTelabHBIX HepaBeHCTB. Konmponvnaa paboma 2 2
Paznea 11. Jlorapudmbl. Jlorapupmuueckas pyHkuus 24
Tema 11.1 Conep:kaHue y4eOHOIro MaTepuaJa: 4
Jlorapudm ymcna. 1 | Jlorapudm yncna. 2 1
JlecATHYHEIN 1 2 | JlecATHYHBIN ¥ HATYPAIBHBINA JTOTAPU(MBI, YUCIIO € 2 1
HATYpaJIbHBIHA JOrapuQMmBbl,
YHCIIO €
Tema 11.2 Cojaep:xkanue yueOHOro MaTepuaJa: 4
CgoiictBa Jiorapudmos. 1 | CroiicTBa norapu¢moBs. 2 1
Onepanus 2 | Oneparust JorapuMUpOBaHHUSL. 2 1
norapuMupoBaHus
Tema 11.3 Conep:xaHue y4eOHOro MaTepuaJa:
Jlorapudmmueckas 1 | Jlorapubmuyeckas GyHKIIHMS U €€ CBOMCTBA 1
¢GbyHKIUS, ee CBOICTBA 2
Tema 11.4 Conep:xaHue yueOHOro MaTepuasa 6
Pemenue 1 | Ilonarue norapudmuueckoro ypaBHeHus. Omepaius MoTeHUHUpoBaHUs. Tpu 1
JorapupMUUECKUX OCHOBHBIX METO/1a peIlIeHus JorapuMUIECKUX YpaBHEHHH: PyHKIIMOHAIbHO-
YpaBHEHMI U HEPABEHCTB rpaduuecKuil, MeTo/] MOTEeHLUPOBAHM, METO BBEJICHHUSI HOBOW IIEPEMEHHOI.
2 | Merox NOTEeHIMPOBAHUs, METO/I BBE/IEHUSI HOBOW NEPEMEHHON NMPH PELIeHUN 2 1
Jorapu(MUUECKIX YpaBHEHUH.
3 | Jlorapudmuyeckre HepaBeHCTBA 2 1
Tema 11.5 Conep:xanue y4yeOHOro MaTepuaJa: 4
Cucrembl 1 | AnropuT™ pemieHus CHCTEMbl YPaBHEHUH. 2 1
JIOrapuH)MHUIECKHX 2 | PaBHOCHIIBHOCTH JIOTApU(PMUIECKIX YPAaBHEHUN 1 HEPABEHCTB 2 1
ypaBHEHHH
Tema 11.6 IIpogheccuonanvro-opuenmuposannoe cooepiicanue (cooepircanue NPUKIAOHO20
Jlorapudmel B ipupojie U | MoOyis) 2
TEXHHUKE IIpakTuuyeckoe 3ansitue Ne 26. Ilpumenenue norapudma. Jlorapupmuueckas
criipaib B npupojie. Ee MaremaTuyeckue CBOMCTBA. 2

32




Tema 11.7 IIpakTnueckoe 3ansatue Ne 27. Jlorapudpmuueckas ¢yukuus. Pemenue
Pemenue 3anay. MPOCTEHUIINX JIorapuMUiecKkux ypaBueHnuit. Konmponvnas paboma.
Jlorapudmer. 2
Jlorapudmmueckas
byHKIIUS
Pa3nes 12. MHo:kecTBa. JJIeMeHThI TeopHHu rpagos 12
Tema 12.1 Conep:kaHue y4eOHOro MaTepuaJa:
MHoxecTBa 1 | Ilpogheccuonanvro-opuenmuposanmoe cooeparcanue (cooeporcanue
NPUKTIAOHO020 MOOYIs) 2
[Tonstue muoxxectBa. [lommHoxkecTBO. Onepanu ¢ MHOKECTBAMHU
Tema 12.2 Copep:xanue y4eOHOro MaTepuaJia; 4
Omnepauuu ¢ MHOKecTBaMU | 1 | IIpogheccuonanvro-opuenmuposarnmoe codepoicanue (cooepoicanue 2
NPUKIAOHO020 MOOYJIS)
Ornepanuu ¢ MHOXKECTBaMHU.
2 | Ilpogeccuonanvro-opuenmupogannoe cooeparcanue (cooeporcanue 2
NPUKIAOH020 MOOYIs)
Penrenue npukiIagHpIX 3a1a4
IIpogpeccuonanvro-opuenmuposanroe codepaicanue (cooepicanue NPUKIAOHO20 2
MOOYIs)
IIpakTnyeckoe 3ausTue Ne 28 . PeneHue npukiIagHbIX 3a71a4
Tema 12.3 IIpogheccuonanvro-opuenmuposannoe cooepicanue (cooepicanue NPUKIAOHO2O
I'pader Mo0ys)
IpakTuyeckasi padora Ne 29 INoustue rpada. Ces3ublit rpad, nepeBo, UK rpad 2
Ha TUIOCKOCTH.
Tema 12.4 Ilpogheccuonanvro-opuenmuposannoe cooepoicanue (cooepicanue NPUKIAOHO2O
Pemrenue 3anau. MOOYIA)
MmuoxectBa, 'padbr n ux | [Ipakruyeckoe 3ansitue Ne 30. Onepanun ¢ MHOKecTBaMU. OnMcaHne peaibHbIX
pUMEHEeHHE CUTYyallUii C TOMOIIIbIO MHOeECTB. [IpruMeHeHue rpadoB K penieHuo 3agay 2
Koumponvnasa paboma .
Pa3nes 13. DiieMeHTbI KOMOMHATOPUKH, CTATHCTHKH U TEOPHH BEPOATHOCTEH 28
Tema 13.1 Conep:kaHue y4eOHOro MaTepuaJa:
OcCHOBHBIE OHSATHS 1 | Ilpogeccuonanvro-opuenmuposanmoe codepaicanue (cooeporcanue
KOMOMHATOPHKH NPUKTIAOHO20 MOOY/IAL) 2
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HepCCTaHOBKI/I, pasMEICHUA, COUCTAaHUA.

Tema 13.2 Conep:kaHue y4eOHOIro MaTepuaJa: 6
CoObITHE, BEpOSATHOCTH 1 | Ilpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepoicanue 2
coObITus. CIio’KeHHE U NPUKIAOHO20 MOOYJIS)

YMHO)XEHUE BEPOATHOCTEH CoBMecTHBIE 1 HECOBMECTHBIE COOBITHSL.
IIpogheccuonanvro-opuenmuposannoe cooepacanue (cooeporcanue 2
2 | npukiaonozo mooyns)
TeopemMbl O BEpPOATHOCTH CYMMBI COOBITUNA. YCIOBHAas BEpPOSTHOCTb.
3aBUCHMBbIE U HE3aBUCUMBbIE COOBITHSI.
3 | llpogeccuonanvro-opuenmuposannoe cooeparcanue (cooeporcanue 2
NPUKTIAOH020 MOOYI)
TeopeMbl 0 BEpOSTHOCTH TPOU3BEJICHUSI COOBITUH.
Tema 13.3 Copepxanue y4eOHOro MaTepuaJia; 4
BepositHocTh B 1 | Ilpogpeccuonanvro-opuenmuposantnoe cooeparcanue (cooeporcanue 2
npo¢ecCHOHATBHBIX NPUKTIAOHO20 MOOYI5)
3aauax OTHOCHUTETBbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOWYHBOCTH.
2 | Ilpogheccuonanvro-opuenmuposantoe cooepoicanue (cooepoicanue 2
NPUKIAOHO020 MOOYJIS)
CraTtucTuyeckoe onpezeneHre BeposiTHOCTH. O1leHKa BEpOSTHOCTH COOBITUS
IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O
Mo0ys) 2
IIpakTnueckoe 3ansaTHe Ne 31. OTHOCUTENbHAS YAacTOTa COOBITHS, CBOMCTBO €€
ycToiunBOCTH. CTaTUCTUYECKOE ONpPEeTICHHE BEPOSITHOCTH.
Tema 13.4 Conep:kaHue y4eOHOro MaTepuaJa:
JluckpeTHas ciyyaiiHast 1 | Ilpogheccuonanvro-opuenmuposanmoe codeporcanue (cooeporcanue
BEJIMYMHA, 3aKOH €€ APUKTIAOHO20 MOOYJIAL)
pacrpeneneHus Buner  ciaywaiiHeix  BennuuH. OlnpeneneHue  JUCKPETHOM  CIlyd4alHOM 2
BEJIMYMHBI. 3aKOH pacCIpenesieHns JUCKPETHOM CIydyalHOM BelIWYMHBL. Ee
YHCIIOBbIE XapaKTEePUCTHKH.
Tema 13.5 Coaepixanue y4eOHOro MaTepuaJa:
3amauyn MaTeMaTUUECKOU
CTaTUCTUKU | Ipopeccuonanvro-opuenmuposannoe cooepaicanue (cooeporcanue
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1 NPUKIAOHO20 MOOYJIS) 2
Bapuanuonnsiii psa. Ilomuron wacror u rucrorpamma. CraTHCTHYECKUE
XapaKTEPUCTUKU Psijia HAOJII0JaeMbIX TaHHBIX.

IIpogheccuonanvro-opuenmuposannoe cooepiicanue (cooepircanue NPUKIAOHO20 2

MOOYIs)

IIpakTnueckoe 3ansaTue Ne32 . [Tonuron yactot u rucrorpamma. CTaTUCTUYECKUE

XapaKTePUCTHUKU psJia HAOII0JaeMbIX TaHHBIX.

Tema 13.6 Conep:xaHue yueOHOro MaTepuasa: 4
Cocrasnenue TabauI u 1 | Ilpogpeccuonanvro-opuenmuposanmoe codepoicanue (cooepoicanue 2
JMarpaMM Ha MPaKTUKE NPUKTIAOHO20 MOOYJIAL)

[lepBuunas o00paboTka CTaTHCTUYECKUX JaHHBIX. [ 'paduueckoe uxX
IIpEJICTaBJICHHE.

2 | Ilpogheccuonanvro-opuenmuposannoe cooeporcanue (cooeporcanue 2
NPUKTIAOHO20 MOOYJIAL)
HaxoxeHue cpeqHuX XapakTepUCTHK, HAOIIOAAeMbIX JTaHHBIX

IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O 2

MOOYIISL)

IpakTuyeckoe 3ansaTue Ne 33. [lepBuunas oOpabOTKa CTATUCTUYECKUX JTAHHBIX.

I'paduueckoe ux MpeacTaBiICHHE.

Tema 13.7 IIpogheccuonanvno-opuenmuposannoe cooepoiicanue (cooepircanue NPUKIAOHO20

Pernrenue 3amau. MOOYIIst)
OneMeHThI IIpakTnueckoe 3ansaTHe Ne 34. DOnemeHTsl koMmOuHaTtopuku. CoObITHE,
KOMOMHaTOPHKH, BEPOATHOCTH COOBITUS. COXKEHNE U YMHOXKEHHE BEPOSITHOCTEH. 2
CTaTUCTHKH U TEOPUU Konmponvnas paboma
BEPOSATHOCTEM
Pa3nes 14. YpaBHeHHs M HEPaBEHCTBA 12

Tema 14.1 Conep:kaHue y4eOHOro MaTepuaJa:

PaBHOCHUIIBHOCTD 1 | PaBHocunbHOCTH YypaBHeHUH U HepaBeHCTB. Ormpenenenusi. OCHOBHbIE
yYpaBHEHHIA U HEPABEHCTB. TEOpPEeMBbI PaBHOCHIIBHBIX IEPEX0JlaX B YPaBHEHUSX M HepaBeHCTBax. OOmue
OO111ie METOABI peleHus METO/bI PEIICHUs] YPaBHEHUH: Mepexo/l OT PaBeHCTBA (PYHKLUN K PABEHCTBY 2

apryMEeHTOB JJIs1 MOHOTOHHBIX (DYHKIIM, METOM pa3IoXKEeHHUsS HAa MHOMKHUTENH,
METOJ BBEJICHHUSI HOBOH MEpeMEHHOMN, (PYHKIIMOHATIBHO-TpapHUECKUil METO

Tema 14.2

Conep:xaHue y4eOHOIo MaTepuaJa:




I'padpuaeckuii meTon

1 | Obmume Meronbl pelleHUs HEPaBEHCTB: MEpexoi] OT CPABHEHMS 3HAYCHHM

pelIeHusl ypaBHEHU, (GYHKUIMH K CpaBHEHMIO 3HAYCHUN apryMEHTOB JUISI MOHOTOHHBIX (DYHKITHIA, 2
HEPaBEHCTB METOJI MHTEPBAIOB, (QyHKIHOHAIbHO-Tpaduueckuii meron. ['paduueckuit
METOJ PeIICHHsI YPAaBHEHHUI U HEPABEHCTB.
Tema 14.3 Conep:kaHue y4eOHOro MaTepuaJa:
VYpaBuenus u Hepasenctsa | 1 | Onpenenenue monyns. Packpeitue moayns mo ompeaenenuto. [Ipocreiimme
C MOJyJIEM ypaBHEHHUS U HepaBeHCTBa ¢ MoxayjdeMm. IIpuMeHeHHe paBHOCHIIBHBIX
NEPEX00B B OMPECIICHHBIX TUIAX YPAaBHEHUH U HEPABEHCTB C MOAYJIEM 2
Tema 14.4 Copep:xanue y4eOHOro MaTepuaJia; 4
CocraBnenue u pelieHue 1 | Ilpogheccuonanvro-opuenmuposanmoe cooeparcanue (cooeporcanue 2
po¢eCCHOHAIBHBIX 3a]1a4 NPUKTIAOH020 MOOYIS)
C TIOMOUIBIO YPaBHEHHI Penrenue TeKCTOBBIX 3371a4 MPO(ECCHOHATBHOTO CONEPIKAHMS
2 | Ilpogheccuonanvro-opuenmuposanroe cooeporcanue (cooeporcanue 2
NPUKIAOHO020 MOOYJIS)
Perennie TeKCTOBBIX 33714 MPO(HECCHOHATBHOTO COICPKAHMS
IIpogpeccuonanvrno-opuenmuposanroe codepaicanue (cooepiicanue NPUKIAOHO20 2
MOOYIs)
IIpakTnuyeckue 3ansaTus Ne 35. PenieHne TeKCTOBBIX 3a/1a4
CamocrosiTejibHas padoTa 10
Bcero: \ 256
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3. YCJIOBUS PEAJIM3ALIAHN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

3.1. lnsa peanu3anuu NporpaMmbl JMCHUILIMHBI JOJKHbI ObITH MPEIyCMOTPEHbI
cIeyIolue crenuaabHble MOMEeIeHHs:

Peanuzanust mnporpamMMmbl JUCHUIUIMHBI TpeOyeT Haluyus ydeOHOro KaOuHETa
MaTEMaTHUKH.

O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJIOYHBIE MECTA 110 KOJIMYECTBY 00yUArOIIUXCS;

- paboyee MecTo MpernoJaBaTes;

- KOMIUIEKT y4eOHO-HarJIsTHBIX TTOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3a/1aHUs U1 KOHTPOJIBHBIX padoT;

- npodeccruoHaIbHO OPUEHTUPOBAHHbIC 3aJaHMUS,;

- MaTepHalbl SK3aMeHa.

TexHuueckue cpeacTBa 0Oy4eHHUS:

- IEPCOHATILHBIN KOMITBIOTEP C JUIIEH3MOHHBIM ITPOrPaMMHBIM 00ecIieueHUEeM;

- IPOEKTOP C SKPAHOM.

3.2. UndopmanuonHoe odecrieyeHne 00ydeHust

1. JIns peanuzanuu nmporpamMmbl OMOIMOTEeUHBIH (HOHT 00pa30BaTeIbHON OpraHu3aluu
JIOJKCH MMETh TIeYaTHBIC W/WIIA 3JICKTPOHHBIC 00pa30BaTeIbHbIC U HHPOPMAIIMOHHBIC PECYPCHI,
PEKOMEHIOBAaHHBIE ISl MCIIOJIb30BaHUSA B 00pa30BaTEILHOM IIpPOLIECCe, HE CTaplle MATU JIET ¢
MOMEHTA U3JIaHUS.

2. PexomeHnyemble T€4aTHbIE H3JaHMS IO pealu3aluud 001eo0pa3oBaTeNbHOMN
JUCITUTUIMHBI IPEICTABIICHBI B METOUICCKIX PEKOMEHIAIUAX 110 OPTaHNU3AIUN 00yIeHUSI.

OchosHble ucmouyHuKu

1. Maremaruka: anre6pa W Hayajga MaTeMaTHYECKOro aHajiu3a, IeOMEeTpHs.
Anrebpa u Hayanma matemarudeckoro aHanuza 10-11 kmaccel (6a30BbIH U yriayOJeHHBIN
ypoBHH): yuebHuk / . A. Anumos, 0. M. Konsarun, M. B. Tkauésa [u ap.]. — 11-e u3sn.,
crep. — Mocksa: IIpocsemenue, 2023. — 463, [1] c.: mr. — ISBN 978-5-09-107210-5. —
Tekcr: anextpounsiii. — URL: https://znanium.com/catalog/product/2089825

2. Maremaruka: anrebpa M Hayajla MaTeMaTH4YeCKOro aHajiu3a, TeoMeTpHus.
I'eometpus. 10-11 knacc. ba3zoBwlif u yriny6nenHsit ypoBuu: yue6Huk / JI. C. ATtanacsH,
B. ®. byry3os, C. b. Kagomues [u ap.]. — 11-e usxa., crep. — Mockgsa: IIpocemenue,
2023. — 287, [1] c.: wn. — (MI'Y — mxkone). — ISBN 978-5-09-103606-0. — Tekcr:
sanextponnsiit. URL: https://znanium.com/catalog/product/2089980

3. Hukonbckuit, C. M. MaTtemartuka: anre0pa 1 Hayajla MaTeMaTHYECKOTO aHaIu3a.
10 xnmacc (6azoBbii u yrayOneHHbld ypoBHH) / Hukonsckuit C.M., IloramoB M.K.,
PemernukoB H.H., - 10-e uza. - Mocksa: IIpocsenienue, 2022. - 432 c. - ISBN 978-5-09-
101573-7. - Texcrt: anekTpounsiit. - URL: https://znanium.com/catalog/product/2090528

4. Huxonsckuit, C. M. MaTemaTuka: anreOpa u Hayajla MaTeMaTUYECKOTO aHaln3a,
reomerpus. Anrebpa W Hadaja MaTeMmMaTuyeckoro anamusa. 11 xmacc. ba3oBbelii u
yriy6néunsii ypoBHu / C. M. Hukonsckuit, M. K. Ilotanos, H. H. Pemernukon. - 9-e
u3a. — Mocksa: [lpocBemenune, 2022. - 464 c. - ISBN 978-5-09-101574-4. — Tekcr:
anextponnsd. —URL: https://znanium.com/catalog/product/2090530

ﬂOl’lOﬂHl/lmeﬂbele UCNMO4YHUKU
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1. bammvakos M. WM. Marematuka. COopHUK 3amad  mpodUIbHOU

HampaBlIeHHOCTHU: y4ye0.nmocobue s cTyA. yupexaeHuit cpen. npod. oOpa3zopanus. — M.,
2018.

2. bammvakoB M. M. Marematuka. 3agadyHuk: ydeb. mocobue 1iasa CTyA.
yupexaeHuit cpen. mpod. odbpazosanusa. — M., 2018.

3. bammMakoB M.M. MartemaTtuka. DIEeKTPOHHBIH y4e0.-METOA. KOMIUIEKC IJIs
CTYI. yUpexjaeHuut cpena. npod. odpazosanus. — M., 2015.

4, bammMakoB M.M. MaremaTuka (6a30Bblit ypoBeHs). 10 kimacc. — M., 2017.

o. bammMakos M.M. Marematuka (6a30Bbiit ypoBeHb). 11 kimace. — M., 2017.

6. bammvakoB M.U. Anrebpa m Havanma aHanusa, reomeTpus. 10 kmacc. — M.,
2018.

7. bammMakoB M. M. Marematuka (6a3oBblii ypoBeHb). 10 xiacc. COOpHUK
3aja4: yueb. nocoodbue. — M., 2018.

8. bammvakoB M. M. Marematuka (6a30Bblii ypoBeHb). 11 kimacc. COOpHUK

3anmay: yueb. mocoodbue. — M., 2017.

Hnmepnem-pecypcui

1. www.fcior.edu.ru(MadopmanroHHbie, TPEHHUPOBOYHBIE M  KOHTPOJBHBIE
MaTepuabl).
2. www.school-collection.edu.ru(E qunas KOJUICKIIU U UG POBBIX

o0pa3oBaTEIbHBIX PECYPCOB).
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Pe3yabTarnl 00yyeHus Oo61mme JInuHOCTHBIE @DopMbI U METOAbI
(IMYHOCTHBIE, IPeAMeTHbIE, MeTaNpeAMeTHbIE) KOMIIETEHIIUN | pe3yJbTaThl KOHTPOJISA
NMPOrpaMMbl OLleHKH
BOCIIUTAHMS pe3yJabTaToB
00y4eHust
JINYHOCTHBIE

J1 - TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPY10t00ue; JIP4, JIP6 JIP3, | YcrHbli ompoc,

- TOTOBHOCTh K AaKTHBHOM JEATEIBHOCTH TEXHOJOTHMYECKONW W  COIMAIbHOM OK2,0K3, JIP9 Tectuposanue,

HaIlpaBJIEHHOCTH, CIIOCOOHOCTh HMHHMIIMUPOBATh, ILIAaHUpPOBaTh M camocrtosaTenabHo | OK4,0K5,0Ke6, MareMaTH4eCKUi

BBIIIOJIHATH TAKYIO JACSATEIBHOCTD; OK7, OK1 JUKTaHT

- HHTEPEC K pa3INuHbIM cdepam npodhecCHOHATBLHOMN IS TEIIBHOCTH, NunuBuayanbHas

OBnajzieHue yHUBEPCAIbHBIMUA YU€OHBIMU MTO3HABATEIILHBIMU JICHCTBUSIMU: CaMOCTOATEIIbHAS

a) 0a30BbIC JJOTUYECKHUE JICHCTBHS: pabora

- CaMOCTOSITENHHO (POPMYIHUPOBATH U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€ [IpencraBnenue

BCECTOPOHHE; pEe3yNbTaTOB

- yCTaHaBJIMBAaTh CYIIECTBEHHBIM TMpPHU3HAK WM OCHOBAaHUSA [JIi CpPaBHEHWS, MPAKTUYECKUX

KJaccuukanuu 1 0000IIeHuS; pabor

- OTIPEACIIATH 1NN JeATETHLHOCTH, 33/1aBaTh TapaMeTPhl M KPUTEPHUH HX JOCTHKECHHUS; 3amura TBOPUYECKUX

- BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B pACCMATPUBAEMBIX SIBJICHUSX; pabot

- BHOCHTH KOPPEKTHUBBI B JICSITEIIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISIM, 3amuTa

OLICHUBATh PUCKHU MOCIEICTBUI 1€ATEIIBHOCTH; WHJUBUTYAJIbHBIX

- pa3BUBATh KPEATHBHOE MBIIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MMPOOIeM MIPOEKTOB

0) 6a3oBBIE  WCCIENOBATEIbCKUE  JIGHCTBUS: - BIQJAE€Th HaBBIKAMH  y4eOHO- KontponbHas

HCCIIEI0BATENIbCKON M MPOEKTHOM JEATEIFHOCTH, HABBIKAMH Pa3pEIICHUs MPooIIeM; paborta

- BBISIBJISITH NPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AKTYyaJlM3UpPOBATH 3a7ady, BbIIBUTAThH Brimonnenue

TUTIOTE3Y €€ PEelIeHUs, HaXOAUTh apryMEHTHI VISl I0Ka3aTeIhCTBA CBOUX YTBEPKIACHUH, 9K3aMEHAIIMOHHBIX

3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS; 3aJaHui

- QHAIM3WUPOBATH TOJYYEHHBIE B XOJE PEIICHUS 3aJa4dl PE3yJbTaTbl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

-- yYMeThb TMEpPeHOCUTh 3HAHMS B T[IO3HABATENbHYI0O M TPAKTHUECKYI0 O0O0JacTH
KU3ZHENIESITECIIbHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00sacTel;
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- BBIAIBUI'aTh HOBBIC UJCHU, IIPCAJIaraTb OPpUTHHAJILHBIC ITOAXO0AbI U PCIICHUSA
M CIIOCOOHOCTh MX MCHOJIb30BAHMS B ITO3HABATEILHON U COHH&HBHOﬁ ITPAKTHUKEC

JI2. B oGmnactu €eHHOCTH HAYYHOI'O [TO3HAHUS: OK2,0K3 YcTHBIN onpoc,
-c()OpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIET0 coBpeMeHHOMY YypoBHIO | OK4,0K5,0K6, TectupoBanue,
pa3BUTHUS HAYKM W OOIIECTBEHHOH NPAKTHKH, OCHOBAHHOTO Ha JHWANIOTe KYJIBTYD, OK7, OK1 JIP4, JIP6 JIP3, | MareMarudecKuii
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE; JIP9 JTUKTaHT

- COBEpILICHCTBOBAHME S3BIKOBOM M UYMTATENbCKOM KYJIBTYphl KaK CpeacTBa NnnusBuayanbHas
B3aMMO/JICHCTBUS MEXKIY JIObMHU U MO3HAHUS MUPA; CaMOCTOSITeNIbHAS
- OCO3HAHME LIEHHOCTU HAYYHOU NI€ATENbHOCTH, TOTOBHOCTh OCYILIECTBIIATH MPOEKTHYIO pabora

U UCCIIEJIOBATEIbCKYIO AEITEIbHOCT HHANBUAYAIBHO U B TPYIIIIE. [IpencraBnenue
OganeHne yHUBEPCAIBHBIMHU YIeOHBIMY ITO3HABATEIILHBIMU JCHCTBUSMU: pe3yIbTaToOB

B) pabora ¢ uH(popMaIuei: MPAKTUYECKHUX

- BIAQJACTh HAaBBIKAMU TOJydeHUs HWHQPOPMAIUM W3 HMCTOYHHKOB pPa3HBIX THIIOB, pabor
CaMOCTOSITENIFHO OCYIIECTBIIATh TMOWCK, aHAIM3, CUCTEMATH3AIUI0 M HHTEPIPETAIHIO 3aiuTa TBOPUYECKUX
nHGOpPMANUY Pa3IMYHBIX BUJOB U (OPM IPEIICTABICHHS, pabor

- co3/aBaTh TEKCThl B Pa3NUYHBIX (hopMaTrax ¢ y4eToM Ha3HaueHUs HHQPOpMAIUU U 3amuTa

LIETIEBOM ayTMTOPUH, BBIOMPAsi ONTUMAIIbHYIO (POPMY MpPECTaBICHUS U BU3yalIU3alliu; WHIMBUTyaJIbHBIX
- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh MH(OPMAIINH, €€ COOTBETCTBHE MPABOBBIM MIPOEKTOB

1 MOPAJIbHO-ITUYECKUM HOPMaM; KontponbHas

- HCTOJB30BaTh CPENCTBA MH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B paboTta

pelIeHUH  KOTHUTHBHBIX, KOMMYHUKATHUBHBIX W  OpPraHU3alMOHHBIX 3aJad  C Brimonnenue
coOmoieHneM  TpeOOBaHUKW  SPrOHOMHKH, TEXHUKA  O€30MacHOCTH, THUTUEHBI, 3K3aMEHAIIMOHHBIX
pecypcocOepekeHrs, TPaBOBBIX W OTUYECKHX HOPM, HOpPM HHGOPMAIMOHHOU 3aIaHU I
0C30IMacHOCTH;

- BIIQJIeTh HABBIKAMHM pPACMO3HABAHWS M 3aIIUTHl HHGOPMAIHMH, WHOOPMAIMOHHOM

0€30MacCHOCTH JTUYHOCTH

JI3. B o6mactu myXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMS: OK2,0K3 JIP4, JIP6 JIP3, | YcTHBbIN ompoc,

-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHUS; OK4,0K5,0K6, JIP9 TectupoBanue,

- CHOCOOHOCTh OIICHMBATh CHUTYallMI0O W TPUHAMATh OCO3HAHHBIE PEIICHUS, OK7, OK1 MaremaTnueckui
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH; JTUKTAHT

- OCO3HaHHE JTUYHOTO BKJIAJa B TIOCTPOECHUE YCTOMYUBOTO OyIyIIIETO; NunuBunyanpHas
- OTBETCTBEHHOE OTHONIIEHHME K CBOUM POAMTENAM M (WJIM) APYTMM YJIEHAM CEMbH, CaMOCTOSITEeJIbHAS
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CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O IIPUHATHS LEHHOCTEH CEMEHWHON KU3HU B
COOTBETCTBHUHM € TpaAULUAMU HapoaoB Poccuy;

OBnazieHne YHUBEPCAIBHBIMU PETYISTUBHBIMU JCHCTBUSMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITETIbHO  OCYILECTBIIATH  ITO3HABATENBHYIO JEATENBbHOCTb, BBISBIISATH
po0aeMbl, CTaBUTh U (HOpPMyIUpOBaTh COOCTBEHHBIE 33Jayd B 0Opa30BaTEIbHOU
NESTeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

- CaMOCTOSITENIbHO COCTABJIATh IUIAH PELICHUs MpOOJIEMBbl C YYETOM MMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEIITOUTSHUIA;

- JaBaTh OLIEHKY HOBBIM CUTYallUsM;

CTIIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOM

KOOpJMHUPOBAaTh JEHUCTBHS IO €€ JOCTH)KEHHIO: COCTaBIATh IIJIaH JIEHCTBHIA,
pacrpeneNaTs pojiy ¢ y9eTOM MHEHHI YYaCTHUKOB O0CYXIaTh PE3yIbTaThl COBMECTHOM
paboTHI;

- KOOPIMHHPOBATH WM BBIIOJHATH PabOTy B YCJIOBUSAX pPEATBHOTO, BHUPTYaIBHOTO M
KOMOMHUPOBAaHHOT'O B3aUMOJICHCTBUS;

- OCYIIECTBISATh TO3UTUBHOE CTPATETHYECKOE IMOBEJICHHE B PA3UYHBIX CHUTYAIHSIX,
HPOSIBJISITH TBOPUYECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBnazieHe YHUBEPCATBHBIMH PETYISITUBHBIMH JCHCTBUSMU:

I') IpuHATHE ce0s U IPYTUX JIIOJEH:

- TPUHUMATh MOTHBBI M apryMEHTHl JPYIHX JIOJIeH TpH aHalIHW3e pe3yJbTaToB
NesTeNbHOCTH;

- IPU3HABATh CBOE IIPABO U NPABO JIPYTUX JIIOJEH Ha ONIMOKHY;

- pa3BUBaTh CIOCOOHOCTh OHUMATh MU C MO3UIIMH JPYroro 4eaoBeKa

paborta
[IpencraBnenue
pe3yabTaToOB
MIPAKTUYECKHUX
pabor

3ammuTa TBOPYECKUX
pabor

3ammra
WHIMBUTyaJIbHBIX
MIPOCKTOB
Kontponbnas
pabora
Bremonuenue
JK3aMEHALIMOHHBIX
3aJaHui
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JI4. TOTOBHOCTB K CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

OK2,0K3

VYeTHbII onpoc,

-OBJIaJICHWE HaBbIKAaMH Yy4eOHO-HMCCIIEIOBATEIbCKONW, TpoeKTHOW u comuainsHo | OK4,0K5,0K6, JIP4, JIP6 JIP3, | TectupoBanue,

JIeSITEIbHOCTH; OK7, OK1 JIP9 MareMaTu4eCKui

OBnajzicHUue YHUBEPCATBHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMHU: JUKTaHT

0) COBMECTHasl IeITCIbHOCTD: NnnuBuayanbHas

- IOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ MHIUBHUIYATIbHOW paOOTHI; CaMOCTOSTEIIbHAS

- NPUHUMATH IIEJI1 COBMECTHOM IESATEIHHOCTH, OPraHW30BBIBATH M KOOPAMHUPOBATH paborta

JNEUCTBUS TI0 €€ JOCTH)KCHHIO: COCTAaBJIATh IUIaH JEWCTBHH, pactpeneisiaTh pOJId C [IpencraBieHue

Y4€TOM MHEHHI YJ4aCTHUKOB 00CYXIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI; pe3yabTaToOB

- KOOPIAMHHPOBATh U BBIMOJHATH PadOTy B YCJIOBHUSX PEANbHOTrO, BHUPTYaJbHOTO U MIPAKTUYECKHUX

KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS; pabor

- OCYIIECTBISITh MO3UTUBHOE CTPATErMUECKOE IMOBEACHHE B PAa3IMYHBIX CHUTYaIHsX, 3ammuTa TBOPUYSCKUX

MIPOSIBIISATH TBOPUYECTBO U BOOOPAKCHHE, OBITH MHUITHATHBHBIM. pabor

OBnazneHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JCHCTBUSIMMU: 3amura

T') IPUHATHE Ce0s U APYTUX JIOJICH: WHIUBUTYAJIbHBIX

- TNPUHUMATh MOTHBBI W AapryMEHTBl JAPYTUX JIIOACH IpU aHalu3€ pPe3yJbTaTOB MIPOEKTOB

JIeITEIIEHOCTH; KontponbHas

- IPU3HABATh CBOE MPABO U MPaBO APYTHX JIIOAEH HA OUINOKH; paboTta

- pa3BUBAThH CIMIOCOOHOCTh MOHUMATh MUP C TIO3UIIUU JPYTOro YeI0BE Brimonnenue
9K3aMCHALIMOHHBIX
3aJaHuN

J5. B 00macTi 5cTETUYECKOr0 BOCHUTAHUSA OK2,0K3 JIP4, JIP6 JIP3, | YcrtHbIl onpoc,

- JCTETHYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OCTeTUKy Obita, HayuHoro u | OK4,0K5,0Ke6, JIP9 Tectuposanue,

TEXHHYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia M OOIIECTBEHHBIX OTHOIICHUI; OK7, OK1 MaremaTuuecKuit

- CIOCOOHOCTh BOCHPHHHMATh Pa3UYHBIC BUJIBI MCKYCCTBA, TPAIUIIMA U TBOPYECTBO JHUKTAHT

CBOETO U APYrHX HApPOJOB, OIIYIIaTh IMOLIMOHAILHOE BO3/IEHCTBHE UCKYCCTBA; NunuBuayanbHas

- yOeXACHHOCTh B 3HAUUMOCTH JIJIsl TUYHOCTH U 00IIIeCTBA OTEUYECTBEHHOTO M MUPOBOTO CaMOCTOATENbLHAS

HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUYECTBA; paborta

- TOTOBHOCTh K CaMOBBIPQKECHHIO B Pa3HBIX BUJIAX MCKYCCTBA, CTPEMJICHHUE TPOSBIIATH [IpencraBnenue

KauecTBa TBOPUYECKOM JIMUHOCTH; pe3yabTaToOB

OBnazieHue YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU: MPAKTHYECKUX

a) obieHue: pabor
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- OCYHICCTBIAATE KOMMYHHUKAIIMHU BO BCCX C(I)ean KHU3HU,

3aiuTa TBOPUYECKUX

- pacmo3HaBaTh HeBepOaJIbHbIE CpPEACTBA OOIIEHUS, TOHUMATh 3HAYEHHE COIMAIbHBIX pabor

3HAKOB, PACIIO3HABATH MPEIMTOCHUTKH KOHPIUKTHBIX CUTYAIH U CMSTYATh KOH(QIUKTHL; 3amura

- Pa3BEpHYTO U JIOTMYHO M3Jararb CBOIO TOYKY 3PEHHUS C MCIOJb30BAHUEM SI3bIKOBBIX WHJUBUTYAJIbHBIX

CpEelCTB MIPOEKTOB
KonTponbHas
paborta
Brinosinenue
9K3aMEHAIIMOHHBIX
3aJIaHUN

JI6.- oco3zHaHue 00y4arOIIMMUCS POCCUUCKON Ipak1aHCKOW UIEHTUYHOCTH; OK2,0K3, JIP4, JIP6 JIP3, | YcrtHbIH ompoc,

- LICJICHANPABICHHOE PAa3BUTHE BHYTPEHHEW IMO3MIMHU JIMYHOCTU Ha OcHOBE aAyxoBHO- | OK4,0K5,0K6, JIP9 Tectuposanue,

HPaBCTBEHHBIX ILI€HHOCTEW HapoaoB Poccuiickoit denepauuu, HCTOPUYECKUX U OK7 MaremaTuueckui

HAI[MOHATILHO-KYJIBTYPHBIX Tpaaullui, popMHpOBaHHE CUCTEMbl 3HAUUMBIX [IEHHOCTHO- JUKTaHT

CMBICIIOBBIX ~ YCTAaHOBOK, AHTHUKOPPYIIIMOHHOTO MHPOBO33pPEHHUS, TMPaBOCO3HAHMS, NunuBuayanbHas

HKOJIOTHYECKOM KYIbTYphI, CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE MIJIaHbL; CaMOCTOSTENIbHAS

B ywactu rpakaHCKOTO BOCTIUTAHHUS: pabora

- OCO3HAHUE CBOMX KOHCTUTYLMOHHBIX TPaB M OOS3aHHOCTEH, yBaXKCHHE 3aKOHa U [IpencraBnenue

MPaBOMOPSJIKA; pe3yIbTaToOB

- TPUHATHE TPATUIUOHHBIX HAIMOHAIBHBIX, OOIEYETIOBEUECKUX T'YMaHUCTUYECKHX U MPaKTUYECKUX

JIEMOKPATUYECKUX IIEHHOCTEH; pabor

- TOTOBHOCTH MPOTHBOCTOSITH HJICOJIOTMU SKCTPEeMH3Ma, HAllMOHAINW3Ma, KCeHohoouu, 3amura TBOPYECKUX

TUCKPUMMHAIIMK  TI0  COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAalMOHATHHBIM pabort

MIPU3HAKAM; 3amura

- TOTOBHOCTh BECTH COBMECTHYIO JICATEILHOCTh B MHTEpECaX IPaKIaHCKOTO OOIIeCTBa, WHIMBUIYaTHHBIX

y4acTBOBaTh B CaMOYIPABJICHUU B 00II€00pa30BaTENbHON OpraHu3alud M JETCKO- MIPOEKTOB

FOHOIIIECKUX OPTaHU3aIusIX; KontponbHas

- YMEHHME B3aMMOJIEUCTBOBATh C COLMAIBHBIMA MHCTUTYTaMHU B COOTBETCTBHHM C MX paborta

(GYyHKIHMSIMU ¥ Ha3HAYEHUEM; Brimonnenue

- TOTOBHOCTb K TYMaHUTApPHOM ¥ BOJIOHTEPCKOM I€ATEIbHOCTH; 9K3aMEHAIIMOHHBIX

MaTPUOTHYECKOTO BOCTIMTAHHUS: 3aTaHU I

- c(OPMUPOBAHHOCTh POCCHMCKONW TPAKIAHCKOW HIEHTUYHOCTH, TMaTPHOTU3MA,
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YBa)XXEHMsI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH nepel PoauHoli, ropapoctu 3a
CBOM Kpa#, cBow PoauHy, CBOMl $3BIK W KYJIbTYpy, HpPOILIOE U HACTOAIIEE
MHOTI'OHAIIMOHAJILHOT O Hapoaa Poccuu;

- 1IEHHOCTHOE OTHOLIEHHE K TIOCYyJapCTBEHHbBIM CHMBOJIaM, MCTOPUYECKOMY U
IIPUPOJHOMY HACJIEUIO, MaMsITHHKaM, TpaJulusM HapoaoB Poccuu, HOCTHKEHUAM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIIE;

- uaeiiHas yOEXICHHOCTb, TOTOBHOCTH K CIY)KCHHIO H
OTBETCTBEHHOCTb 32 €ro Cy0Yy;

OCBOEHHBIE OOYYaIOLIUMUCS MEXKIIPEIMETHbIE INOHSTHUS U YHUBEpCaJbHbIE y4yeOHbIE
NelcTBUs (peryasTUBHbIC, T0O3HABATEIbHbIE, KOMMYHHUKAaTUBHBIC);

- CIIOCOOHOCTh WX HCIIOJNB30BAaHHUS B II03HABATEIHHOM M CONHMAIBHONW NPAKTUKE,
TOTOBHOCTb K CAaMOCTOSITEJIbHOMY IUIAHUPOBAaHMIO M  OCYLIECTBICHHMIO Y4E€OHOM
NESTEeNbHOCTH, OpTraHW3allMi Y4eOHOrO COTPYAHMYECTBA C  TEJAarorm4eCKUMHU
paOOTHHKaMU M CBEpCTHUKAaMM, K YYacTHIO B IIOCTPOCHHM HWHAMBHUIYaIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

- OBJQJICHUE HaBbIKAMHU Y4eOHO-HCCIIEOBATENILCKOM, MPOEKTHOM M  COLMAIbHOMN
NeSITEIbHOCTH

3amure  OTeuecTBa,

JI7. He mpuHMMATh ACUCTBHS, IPUHOCSIINE Bpell OKpyxawolen cpene; JI6.- ocozHanue
00y4arolMMUCS POCCUICKON rpaXKAaHCKOW NIAEHTUYHOCTH;

- LICJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHEW IO3UIUHU JIMYHOCTU HAa OCHOBE JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTENM HaponoB Poccuiickonn ®enepanuu, HCTOPUYECKHX H
HaIMOHAJIbHO-KYJIBTYPHBIX TpaauLui, (GOPMUPOBAHUE CUCTEMBbI 3HAUUMBIX [IEHHOCTHO-
CMBICIIOBBIX  YCTaHOBOK, AaHTHKOPPYNIIMOHHOIO MHPOBO33pPEHHUsA, INPAaBOCO3HAHMS,
HKOJIOTUYECKOM KYJIbTYpBI, CIOCOOHOCTH CTaBUTh LEJN U CTPOUTDH KU3HEHHBIE TUIAHBI;

B yacTy rpak1aHCKOro BOCIIUTAHMS:

- OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HHE 3aKOHa U
IIPaBONOPSJIKA;

- NPUHATHE TPAAMLIMOHHBIX HAIIMOHAJIBHBIX, OOIIEYENIOBEUECKUX T'YMAaHUCTUYECKUX H
JEMOKPATHYECKUX [IEHHOCTEW;

- TOTOBHOCTb NPOTHUBOCTOATH HAEOJIOTUH 3KCTPEMHU3Ma, HallMOHAJIM3Ma, KceHopoouwu,
JUCKPUMHMHAIIMM ~ TI0  COLUMAIBHBIM, PEJIWTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
IIPU3HAKAM;

OK2,0K3,
OK4,0K5,0Ké6,
OK7. OKl1

JIP4, JIP6 JIP3,
JIP9

YcerHBIM onpoc,
TectupoBanue,
MaremaTuueckui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITCIbHAS
pabota
[IpencraBnenue
pe3yabTaToOB
MPAKTHYECKUX
pabot

3anmra TBOPYECKHUX
pabot

3amura
WHJUBUTYAJIbHBIX

44




- TOTOBHOCTb BECTH COBMECTHYIO JIETEIbHOCTh B MHTEpECcax IpakAaHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUH B 00Ie00pa30BaTeNbHOW OpraHu3alid M JAETCKO-
IOHOIIECKUX OpraHu3alusX;

- YMEHHE B3aMMOJCHUCTBOBATh C COLUAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C HX
(GyHKIMSAMU ¥ HA3HAYCHUEM;

- TOTOBHOCTb K TYMAHUTApPHO! U BOJIOHTEPCKOM NEATENBHOCTH;

[aTPUOTHYECKOI0 BOCIIUTAHUSA:

- c(hOpMUPOBAHHOCTb POCCUICKONW TIpaXJaHCKOW HWAEHTHYHOCTH, IaTPUOTU3MA,
YBa)XEHMsI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoii, ropaoctu 3a
CBOM Kpal, cBOO PoauHy, CBOM $3bIK M KYJIbTYpYy, MNpOLIIOE M HACTOSILEE
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuwy;

- ILICHHOCTHOE OTHOLICHHE K TIOCYJapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY U
IIPUPOJHOMY HACJIEUIO, MaMsITHUKaM, TpaJulusM HapoaoB Poccuu, HOCTHKEHUAM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- ujaedHas yOeXIEHHOCTb, TOTOBHOCTb K CIy)KeHMIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro Cyb0Y;

OCBOEHHBIE OOYYaIOLIUMUCS MEXKIIPEIMETHbIE MOHSTHS U YHUBEpCaJbHbIE y4yeOHbIE
necTBuUs (peryasTUBHbIE, TO3HABATEIbHbIE, KOMMYHHUKATUBHBIE);

- CrnocoOHOCTh MX HCIIOJIb30BaHMSI B MO3HABATEIIbHOM U COLIMAJIBHOW TPAKTUKE,
TOTOBHOCTb K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYLIECTBICHHMIO Y4eOHOM
NEeSTeIbHOCTH, OpraHu3aldyd  y4eOHOro COTpPYAHMYECTBA C  IEJAaroru4ecKUMHU
paOOTHHKaMU M CBEpCTHUKaMM, K YYacTHIO B IOCTPOCHHM HWHAMBHUIYAIbHOM
o0pa30BaTeabHON TPAaeKTOPUH;

- OBJIaJICHUE HAaBBIKAMHU Y4eOHO-HCCIIEOBATENIbCKOM, TMPOEKTHOW M  COIMAIbHON
NesITeIbHOCTH

- yMeTh  NPOTHO3MPOBATH  HEONArONPHUATHBIE  DKOJOTMYECKHE  IOCIEACTBUS
MpEANPUHUMAEMBIX JEHCTBUN, TPENOTBpAlIaTh UX;

pacIIMPUTh OMBIT AESITEIBHOCTH SKOJIOIMUECKON HAIIPaBIEHHOCTH;-

- pa3pabarbiBaTh IIJIaH pELIEHUS MpoOJeMbl C YYE€TOM aHalu3a HWMEIOIINXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;

- OCYILIECTBJIATH LI€JICHANPABICHHBIN MOUCK MEPEeHOca CPeACTB U CIOCOOOB NEHCTBUS B
po(hecCHOHALHYIO CPEey;

MIPOEKTOB
KonTtponbHas
paborta
Bremonnenue
9K3aMCHAI[MOHHBIX
3aJaHUuN
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- YMETb IIEPEHOCUTH
KU3ZHEEATEIIBHOCTH;

- IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIECH C ITO3ULUU HOBU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- 1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHE PE3YyJIbTATOB LIEISIM

3HaHUS B I[IO3HABATEJIBHYIO M TMPAKTUYECKYIO 00J1acTu

MeTanpeuMeTnble:

M1-BnageTs MeETOAAMH JOKA3aTeNbCTB, AaJTOPUTMAMHM PEIIEHUS 3a7ad;, YMEHHE
(dbopMynupoBaTh ONpPENEICHUs, AKCUOMBbI U TEOPEMBbl, MPUMEHSTh WX, MPOBOJIUTH
JIOKa3aTeNIbHbIEC PACCYXKIEHUS B XO/I€ PEIICHUS 3a/1a4;

- YMeTh ONEpUPOBATh MOHATHUSAMU: CTENEHb YHUCIA, jJorapudm uucia, ymeHue
BBITIOJTHATh BBIYMCIICHUE 3HAYCHUW M MPEOOpPa3OBAHUS BBIPAKCHHH CO CTEICHSAMHU H
norapudmamu, mpeodpa3oBaHus JPOOHO-PALMOHATBHBIX BBIPAXKCHHI;,

- yMEThb OINEpPUPOBATh TMOHATHUAMH: paAlMOHAIbHBIC, HPPAIMOHAIbHBIC,
MOKa3aTebHble, CTENEHHbIE, JIOTapU(MUYECKUE, TPUTOHOMETPUUYECKUE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- yMeTb ONEepupoBaTh TMOHATUAMHU: (YHKIUS, HENpepbiBHas (QyHKIMS,
NPOU3BO/IHAs, TepBOOOpa3Hasi, ONpEIeNeHHbII  MHTErpas; yMeTb  HaxXOJIUTh
MIPOM3BOJIHBIE  DJIEMEHTapHbIX (DYHKUUN, MCIONb3ysd CHPAaBOYHBIE MaTepUabl;
uccleoBaTh B NPOCTEHIIMX CilyyasX (YHKUMM Ha MOHOTOHHOCTb, HAaXOAUTh

HauOOoJbIIMEe U HAaUMEHbIINE 3HaueHus (PyHKUWN; CTPOUTH TpapUKW MHOTOUIEHOB C
HCIIOJIb30BaHUEM allllapara MaTeMaTU4YeCKOro aHalln3a; IPUMEHATh NIPOU3BOJHYIO IIPU
pelleHnr 3ajJad Ha JIBWKEHHUE; pellarh MpaKkTUKO-OPUEHTHPOBAHHBIE 33Jayd Ha
HauOOJIbIINE U HAUMEHbIIINE 3HAaYeHUs], HA HAXOXKICHUE MTYTH, CKOPOCTH M YCKOPEHHUS;

- YMeTh OINEpUPOBaTh MNOHSTHUSAMU: palMOHaJIbHas (QYHKIMS, MOKa3aTelbHas
¢byHkuus, creneHHas GyHKUuUA, Jorapudmuyeckas (QyHKIUS, TPUTOHOMETPHUECKUE
¢byHKIMM, OoOpaTHble (YHKUIWU; yMEHHE CTPOUTh TpadUKU H3YYEHHBIX (QYHKIHH,
MCMOJIb30BaTh Tpa(UKH MPHU N3YUYEHUH MTPOLIECCOB M 3aBUCUMOCTEH, IPU PELIeHNH 3a1a4
U3 JApYyrux yuyeOHBIX MPEIMETOB U 3ajad U3 pealbHOW >KU3HM; BBIpaXkaTh (Gopmynamu
3aBHCHUMOCTH MEKIy BEIUUUHAMU;

- YMETh peuaTh TEKCTOBBIE 33Jjaul Pa3HbIX TUIOB (B TOM YHCII€ HA MPOLEHTHI,
JI0JIM W YacTH, Ha JIBWKEHHUE, paboTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJIOTH, 3aJa4u U3

OK2,0K3
OK4,0K5,0Ké6,
OK7, OK1

JIP4, JIP6 JIP3,
JIP9

YcrHbIi onpoc,
TectupoBanue,
MaremaTtuueckui
JUKTaHT
NunuBunyanbHas
CaMOCTOSTCIbHAS
pabora
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX
pabort

3amura TBOPYECKUX
pabort

3ammra
WHIUBUTYAJIbHBIX
MIPOEKTOB
KontponbHas
pabota
Brmonaenne
9K3aMCHAIMOHHBIX
3aJaHuN
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00JIaCTH YNpaBJICHUS JUYHBIMH U CEMEWHBIMU (DMHAHCAMHU); COCTABISATH BBIPAKCHHUS,
YPaBHEHHs, HEPABEHCTBA U UX CHUCTEMBI 110 YCJIIOBHUIO 337a4i, UCCIIEI0BATh ITOJIyYEHHOE
pEeLlIeHNE U OLIEHUBATh IPaBIONOA00HOCTh PE3YIbTATOB;

- yMEeThb OIIEpUpOBaTh MOHATHUAMU: CpelHee apUPMeTHdYecKoe, MeaUaHa,
HauOoJbIIee U HauMEHbIIee 3HAUCHUsS, pa3Max, TUCIIEPCHs, CTaHAApPTHOE OTKJIOHEHHE
YHUCIOBOTO  Habopa;  yMeTb  M3BJEKAaTh, MHTEPIPETUPOBaTh  HMH(POPMAIHUIO,
NPEJCTaBICHHYI0 B TaOMWIax, Ha JAMarpamMmax, rpadukax, OTpaKarolIlyl0 CBOWCTBa
peasbHBIX IPOLIECCOB M SBICHUN; MPEACTaBIATh UH(OPMAIMIO C MOMOILBIO TaOIUL U
auarpamMmM; HCCJ€I0BaTh CTAaTUCTUYECKHE JaHHbIE, B TOM 4YHCIIE C I[PUMEHEHHEM
rpadMuecKux METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATh IOHATUSMU: CIyYalHBIM OMNBIT U ClydyallHOE COOBITHE,
BEPOSATHOCTb  CIy4alHOTO  COOBITHS;  YMEHHME  BBIYMCIATH  BEPOSATHOCTh €
UCTOJB30BaHUEM TpaUUYECKUX METOJOB, MPHUMEHATh (OPMYIBI CIIOKEHUS W
YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHbIE (akThl U (HOPMYJIbI NIPH PEIICHUU 3ajad;
OLICHUBATh BEPOSATHOCTH pEalbHBIX COOBITHMH; 3HAKOMCTBO CO  CIIy49aifHBIMHU
BEIMYMHAMHU; YMEHHUE NPUBOAUTH NPUMEPHI NPOSBICHHUS 3aKOHA OOJBIIMX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMETb ONEpPUPOBATH IMOHATUAMU: TOUKA, NMpsAMasi, IUNIOCKOCTb, MPOCTPAHCTBO,
JIBYTpaHHbIN yrou, CKpEIlMBaOIINecs MpsIMBIE, NapajuIeIbHOCTh u
NEPIEHIUKYJIAPHOCTD MPSAMBIX W IUIOCKOCTEM, YroJl MEXIy HPSMBIMH, YroJl MEXAY
NpsIMOM M IUIOCKOCTBbIO, YTOJ MEXAY IUIOCKOCTSIMH, PpAacCTOSHHE OT TOYKH [0
IUIOCKOCTH, PacCTOSIHUE MEXKIY IPSIMBIMHU, PACCTOSHHE MEXNY IJIOCKOCTSMHU; YMEHHE
WCIIOJIb30BaTh MpPH PEUIEHUH 3a/ad HM3yuyeHHble (AaKThl U TEOpPEMBbl IJIAHUMETPUU;
YMEHHUE OLICHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

- YMETh ONEpUPOBATh MOHATUSMU: MHOTOIPAHHUK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapamienenunen, Npu3Ma, NOHpamuaa, ¢Gurypa M TMOBEPXHOCTh BpalleHUS,
HWIMHIP, KOHYC, map, chepa, ceueHuss GUrypsl BpalleHHs], MIIOCKOCTb, KAacaromascs
ceppl, IMIMHIPA, KOHYyCa, IJIOUIAJb IOBEPXHOCTH NHPAMHJIbI, MPU3MBI, KOHYCa,
NUAJTUHApPA, TUIOMAab cdepbl, 00beM Kyba, NPSIMOYTOJBHOTO IMapajuieNenuIea,
MUPaMU/IbI, TPU3MBI, IUJIMH]PA, KOHYCA, [1apa; yMEHUE N300pakaTh MHOTOTPAaHHUKHU U
MOBEPXHOCTU BpAILEHUS, UX CEYEHUS OT PYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB
U JIEKTPOHHBIX CPEJCTB; YMEHHME paclo3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE
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pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKHY;

- yMeTb ONEpUPOBaTh IOHATUSAMH: JBUKEHHE B IPOCTPAHCTBE, IOAOOHBIE
¢urypel B TpPOCTPAHCTBE; HCIIOIB30BAaTh OTHOIICHHE IUIOUIA/ICH TMOBEPXHOCTEH U
00beMOB MTOAOOHBIX (PUTYp NP PEIICHUH 3a]1aY;

- YMETh BBIYHCIATh T€OMETPHUUCCKUE BEIMYMHBI (JUTMHA, Yrojl, TIIOMAab, 00beM,
IUIOIIA/b TOBEPXHOCTH), UCHIOJIb3Ys U3yUYEHHbIE (POPMYIIBI U METOBI;

- yYMeTh OINEpPHpPOBATH MOHATHAMHU: TPSMOYrojbHAas CHCTEMa KOOpAMHAT,
KOOP/AMHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAISIPHOE HPOM3BEACHUE, YroJl
MEXIy BEKTOpPaMH, CyMMa BEKTOPOB, MPOW3BEICHHE BEKTOpAa HAa YHCIIO; HAXOAUTH C
MOMOILBI0 M3YYEHHBIX (POPMYJ KOOPAMHATBHI CEpEelMHBbl OTPEe3Ka, PACCTOSHUE MEXIY
JBYMSI TOUKaMH;

- yMeTb BbIOMpATh MOIXOSAIIMI M3YYEHHBIM METOJ sl pelIeHUs 3a7aud,
pacro3HaBaTh MaTeMaTH4eckue (akThl U MaTEMAaTUYECKHE MOJENIN B TPUPOJHBIX H
OOIIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPHl MATEMATUYECKUX
OTKPBITHHA POCCUICKON M MUPOBOM MAaTEMaTUYECKON HAYKHU.

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMU: CTETIEHb

YMETh ONEPUPOBATh MOHATHUSMU: ONpEAETIeHHEe, aKCHOMa, TeopeMa, CIIEACTBHE,
CBOWCTBO, NPU3HAK, [OKa3aTeJIbCTBO, PABHOCWIbHbIE (DOPMYIUPOBKH; yMEHUE
(dbopMyIHpoBaTh 00paTHOE W MPOTHBOIOJIOKHOE YTBEPKICHUE, TPUBOAUTE TIPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BaTh METOJ MaTeMAaTU4YEeCKOH HWHAYKIUH; HPOBOJIUTH
JOKa3aTelNbHbIE pAcCY)KICHHs TPH pEIIeHUH 3a/ad, OIICHWBATh JIOTUYECKYIO
MPAaBUIBHOCTH PaCcCyKICHU;

- YMETh ONEPHPOBATH MOHITHIMHU: MHOKECTBO, IMOJMHOXKECTBO, ONEPALNU HaJ
MHOXXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIH ammapar Jyis
OIIMCaHMS PEATHHBIX MPOIIECCOB U SBJICHUH TP PEIICHUH 3a/1a4, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX TPEMETOB;

- YMETh ONepUpPOBATh MOHATUSIMHE: Tpad), CBI3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3ajJlaBaTb M ONHUCHIBATh Tpadbl pPa3IUYHBIMH  CIIOCOOAMU;
WCTIOJIB30BaTh Tpadbl P PEIICHUH 3a]1a4;

- YMeTh CBOOOJIHO ONEPUPOBATH MOHATHUSMH: COUYETAHHE, IEPECTaHOBKA, YUCIIO
COYETaHMM, YHCIO TepecTaHoBOK; OuHOM HbloTOHA; yMeHHE  NPUMEHATH
KOMOMHATOpHBIE (DaKThl U PACCYXKICHUS JUISl pELICHHS 3aa4;
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-YMETb OIEpUPOBATh MOHATUAMH: HATYPAJIbHOE YHCIIO, LEN0E YUCI0, OCTATOK IO
MOJIYJII0, PAlMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YMCIO, MHOXECTBA HAaTypalbHBbIX,
LENbIX, PALMOHAJIBHBIX, JIEHCTBUTEJIbHBIX YHCE]; YMEHHME HCIOJIb30BaTh IPU3HAKU
JEeTUMOCTH, HAUMEHbIIMK OOIIMI AEIUTENb U HaMMEHbIIee 00Ilee KpaTHOE, allrOPUTM
EBkina npu perieHuy 3ajayd; 3HAKOMCTBO C Pa3jJU4HbIMU IMO3ULIMOHHBIMU CUCTEMaMU
CUHUCIICHUS;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMH: CTEICHb C LEJBIM IOKa3aTelieM,
KOpEHb HaTypalbHOH CTENEHH, CTENEeHb C pPallMOHAJIbHBIM IIOKa3aTeleM, CTENEHb C
JEeWCTBUTENFHBIM (BEIIECTBEHHBIM) MOKa3aTeseM, Jorapudm ducia, CHHYC, KOCUHYC U
TAHT€HC NPOU3BOJIBHOTO YUCIIA;

- YMETh ONEpUPOBAThH MOHITUSIMU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUe,
ypaBHEHHME, HEPaBEHCTBO, CHCT€Ma YPAaBHEHUH M HEPAaBEHCTB, PaBHOCHIIBHOCTh
YpaBHEHUH, HEPABEHCTB M CHCTEM, pallOHaJbHbIE, UPPAIlMOHAIbHBIC, [10KA3aTEIbHbIE,
CTENEHHbIE, JIOrapu(pMHUUECKHe, TPUTOHOMETPUYECKHE YPABHEHHUS, HEPaBEHCTBA U
CUCTEMBbI; YMEHHE pEIIaTh YPABHEHMSI, HEPABEHCTBA U CUCTEMBI C TOMOULIBIO Pa3IMUHbIX
IIPUEMOB; pEIIaTh YPAaBHEHMs, HEPABEHCTBA M CUCTEMBI C IapaMeTpOM; IPUMEHATH
YpaBHEHHUsI, HEPAaBEHCTBA, UX CUCTEMBI JIJIsl PEILIEHUs] MaTeMaTHUECKUX 3a/1ad U 3aja4 U3
pa3NuYHbIX 001acTe HAYKU U peallbHOW KHU3HH;

-yMeThb CBOOOJHO OINEpPUPOBATh MOHATUAMU: Trpaduk (yHKIUU, oOpaTHas
GbyHKIMSA, KOMMO3UIMS (QYHKUMH, JUHeWHas GYHKUMSA, KBaJpaTHuHas (QYHKIUS,
CTerneHHas (YHKIMS C LIEJIbIM IOoKa3aTeseM, TPUMrOHOMeTpUuYecKkue (pyHKINUN, 0OpaTHbIE
TPUTOHOMETpHUECKUE (PYHKIMH, TOKa3aTeabHast U Jorapupmuueckas GyHKIUN; yMEHHUE
CTPOUTH rpa@uKu QYHKIHHI, BHIIOJHATE MpeoOpa3zoBaHus rpaduKoB (yHKIUI;

YMEHHUE HCIONIb30BaTh rpaduku (yHKIMHA I8 U3y4eHHs TMPOLECCOB U
3aBUCHMOCTEH MpH PELIeHUH 3aJad U3 JPYruX Y4eOHbIX MPEIMETOB M U3 peaibHOU
’KM3HH; BBIpAXaTh (POPMYJIaMU 3aBUCUIMOCTH MEX]ly BETMUYNHAMU;

yMEHHE  CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU:  YETHOCTh  (YHKUUH,
NEPUOMYHOCTh (YHKIMH, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTb (DYHKIUH,
AKCTpeMyM (YHKIMHU, HauOoIblllee U HauMeHbIllee 3HaYeHUs] QYHKIIMU Ha MPOMEKYTKE;
yMEHHE MPOBOUTH HCCIeI0BaHNE PYHKIINY;

YMEHHE UCIOJIb30BaTh CBOMCTBA U rpa@uKu PYHKIMHA AJIsl pelIeHns ypaBHEHU,
HEpaBEHCTB W 33J]a4 C TapameTpaMu; H300pakaTb Ha KOOPAMHATHOM IIJIOCKOCTH
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MHOXECTBA PELICHUN YPAaBHEHUN, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJAHO  ONEPUPOBATH  MOHATUSAMH:  IOCJIEIOBATEIILHOCTD,
apupMeTHUyecKasi MpPOrpeccus, reoMeTpudecKas nporpeccusi, O0ECKOHEYHO YObIBAaroOIIas
reoMeTpHUecKas MpPOorpeccus; yMEHHEe 3aJaBaTh IOCIEJOBATEIBHOCTH, B TOM YHCIE C
MIOMOIIIBIO PEKYPPEHTHBIX (POPMYIL;

- YMETb OIIEPUPOBATh MOHATUSAMHU: HENPEPbIBHOCTb (YHKLHH, ACHUMIITOTHI
rpaduka (yHKIHM, TepBas W BTOpas NPOM3BOJAHAS (PYHKIUH, TEOMETPUUYECKUUA U
¢bu3nyeckuit cMbICI IPOU3BOJIHON, EpBOOOpPa3Hasi, ONpPENEICHHbIH UHTErpal; yMEHUe
HAXOJUTh ACHMIITOTHI Trpaduka (YHKIUH; yMEHUE BBIYHCIATH MPOU3BOJHBIE CYMMBI,
IIPOU3BECHNUS, YACTHOTO U KOMIIO3ULIUH (DYHKIIMH, HAXOIUTh YpaBHEHHE KacaTeIbHON K
rpaduky QyHKIUH,

YMEHHUE MCIIOJIb30BaTh IPOU3BOAHYIO JJs HCCIeNOBaHUA (YHKUMH, IS
HAaXOXXJICHHUS HAWIY4IIero pEUIeHHs B MPHUKIAAHBIX, B TOM YHCIE COLUAIBHO-
SKOHOMHMUYECKUX M (PU3MUYECKUX 3ajjayax, JJsl OMNpEAETeHUs CKOPOCTH U YCKOPEHUS;
HAXOJUTh TUIOMAAA U 00BEMBI (UTYp C TOMOIIBI0 WHTETpajia; MPUBOJUTH MPHUMEPHI
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS C MOMOIIBIO JU(PepeHIInaNbHbIX YpaBHEHUH;

- yMeThb OIEpPHPOBATH TMOHATHUAMHU: KOMIUIEKCHOE YHCIIO, CONPSDKCHHBIC
KOMIUIEKCHBbIE YHUCIIa, MOJYJb M apryMEeHT KOMIUIEKCHOTO 4ucla, (opma 3amnucu
KOMIUIEKCHBIX 4YHCceN (TeOMETpHYEecKasi, TPUTOHOMETpUYecKas | aiureOpanveckas);
YMETh MPOU3BOIUTH apuMeTHuecKue 1eHCTBUS ¢ KOMITJIEKCHBIMHU YUCIIaMU; IPUBOIUTD
MIPUMEPHI HCTIOTB30BAHUS KOMILIEKCHBIX YHCET,

- yMeTb CBOOOJHO OIEpUPOBaTh MOHATUSAMH: CpeIHee aphU(pMeTHYecKoe,
Me/nraHa, HauOoJblllee W HAMMEHBIIEe 3HAYCHUsS, pa3Max, TUCIIEPCHS, CTaHIapTHOE
OTKJIOHEHHE JJIsi ONMMCAHUS YHCIOBBIX JaHHBIX; YMEHHE HCCIIEI0BaTh CTATUCTHYECKUE
TaHHBIE, B TOM YHCIIE C TPUMEHEHHEM IpapUuecKiX METOOB M DIIEKTPOHHBIX CPEJICTB;
rpadMuecKd  UCCIENIOBaTh COBMECTHbIE HAOMIOJEHHS C TOMOILNBIO JHarpaMmm
paccenBaHMs M JINHEWHON PErpeCcCuu;

- YMEeTh HAaXOJUTh BEPOSTHOCTH COOBITUH C HCIOJNBb30BaHUEM TIpapUuecKux
METO/IOB; TPHUMEHSTHh Ui pEImeHus 3amad  (GOpMYJbl CIIOKEHUS W YMHOXKEHUS
BEPOSTHOCTEH, (POpMyIly MOJHOW BeposiTHOCTH, hopMyny bepHymin, koMOMHATOpHBIE
(baxThl 1 HOPMYIIBI; OIICHUBATH BEPOSTHOCTH PEATbHBIX COOBITHI; YMEHHE OIIEPHPOBATH
MOHATUSIMH: CIy4aliHasi BEJIMYMHA, paclpeesieHHEe BEpOSTHOCTEH, MaTeMaTHYECKOe
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OXKHUJIaHUE, JUCIEePCUs U CTaHIAPTHOE OTKJIOHEHHME CIyYalHOW BENMYMHBI, (YHKIIUU
pacrpesielieHuss W IUIOTHOCTM PaBHOMEPHOIO, I10Ka3aTeIbHOTO W HOPMAJIBHOTO
pacnpe/iesieHuii; YMEHHUE HCIIONIb30BaTh CBOMCTBA H3YYEHHBIX pACIpENEICHUN Ui
peleHusl 3ajad; 3HAKOMCTBO C TIIOHATUAMHU: 3aKOH OOJIBIIMX YHUCET, METOJbl
BBIOOPOYHBIX HCCIECIOBAHUN; YMEHHE TPUBOAUTH NPUMEPHI TPOSABICHHUS 3aKOHA
OOJIBLIIMX YKCEJ B IPUPOAHBIX U OOLIECTBEHHBIX SBICHUSX;

- YMETb CBOOOJHO ONEpPUPOBATH MOHATHAMHU: TOYKA, MOpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jy4, IJIOCKUN yroj, IBYTPaHHBIM YroJ, TpEeXTpaHHBIM yrou,
[IEepECEeKaloIIMecs], NapayleIbHble M CKPELUBAIOIIMECS MpPsSMbIE, MapaJlIeIbHOCTh U
NEePIEHAUKYIIIPHOCTh MPSMBIX U IUIOCKOCTEH, Yrojl MEXIy HpPSIMBIMH, YTojl MEXIY
IOpsIMOM M IUIOCKOCTBIO, YIrOJd MEXIy IUIOCKOCTSIMH; YMEHHE MCIOIb30BaTh IIpU
peleHnH 3a7ay HM3y4deHHble (aKkThl M TEOpPEeMbl IJAHUMETPUH; YMEHHME OLIEHUBATb
pasMepel OOBEKTOB B OKPY)KAlOUIeM MHUpPE; YMEHHE OINEepUpOBaTh IOHATHIMU:
MHOI'OIpDAaHHHUK, CEYEHHE MHOIOI'pDAaHHHMKA, IPABUIbHBIA MHOTOIpaHHMK, IpHU3Ma,
nupamua, GUrypa u NOBEpXHOCTH BpAIlICHUs, IIMINHIIP, KOHYC, map, chepa, pa3BepTka
MIOBEPXHOCTU, CEUEHUS KOHYca M LWIMHAPA, MApaJUIENbHBIE OCH WJIA OCHOBAHUIO,
CeueHMe Iapa, IIOCKOCTh, Kacaromascss cepsl, LIMIMHIPA, KOHYCA; YMEHHE CTPOUTh
CeYeHHe MHOTOTpaHHMKA, M300pakaTb MHOTOTPAHHUKH, (UIYypbl M HOBEPXHOCTH
BpallleHUs, UX CEUEHUs, B TOM YHUCJIE C IMOMOUIBIO 3JIEKTPOHHBIX CPEACTB; yYMEHHE
INPUMEHSATh CBOMCTBA TI'E€OMETPUYECKUX (UTYp, CAMOCTOSTENbHO (OPMYIHPOBATh
OTpesieNIeHUs] U3y4aeMbIX (UIyp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX M IPHU3HAKAX
reoMeTpHuecKuX (uryp, oOOCHOBBIBaTH WJIM ONPOBEPraTh MX; YMEHHE IMPOBOAMUTH
KJIacCUpUKALKI0 (QUIYp 10 pPA3NIUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMbIE
JIOTIOJTHUTENBHBIE TIOCTPOEHUS;

- yMeTh CBOOOJHO ONEPUPOBATH MOHITUSIMHU: ILIOMAAbL GUTYPBI, 00beM (QUTYpHI,
BEJIMYMHA yIja, PACCTOSHHUE OT TOYKU JO IJIOCKOCTH, PACCTOSHUE MEXIY INPSMBIMH,
paccTosiHue MeXay IJI0CKOCTSAMH, IJIOU[aab Cephl, MIOMaas MOBEPXHOCTH MUPAMUIbI,
NpU3MBI, KOHYyCa, LWIMHApA, 00beM Kyba, MpsSIMOYroJbHOIO Mapauleenumesaa,
MUPaMHJIbl, TPU3MBI, IMIIMHPA, KOHYCA, 11apa; YMEHHE HaXOJUTh OTHOIIEHHE 00bEMOB
noJI00HBIX (uUryp;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHUAMHU: JBWKEHHE, HapaiedbHbIN
NEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
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noo0usi, moJo0HbIe (DUTYpPBI; YMEHUE paclio3HaBaTh paBHbIE M MOJOOHBIE (UTYPHI, B
TOM 4YHCI€ B IPUPOJAE, HCKYCCTBE, AaAPXUTEKType; YMEHHUE MCII0JIb30BaTh
reOMETPHYECKUE OTHOLICHUS, HAXOJIUTh T€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
II0Iab, 00BEM) MPHU PEIIEHUH 3a]ad U3 APYrHX y4eOHBIX NPEIMETOB U U3 peabHON
KHU3HH;

- yMeThb CBOOOJHO OINEPUPOBATh MOHATHSAMU: INPSAMOYIOJIbHAs CHCTEMa
KOOP/MHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOU3BEJCHNE BEKTOpa Ha 4YHUCIO, pa3jokKEeHUWe BEKTopa Mo 0a3ucy, CKaJsIpHOE
MPOU3BEACHNE, BEKTOPHOE NPOM3BEACHUE, YroJl MEXKIYy BEKTOPaMH; YMEHHE
UCMOJb30BAaTh BEKTOPHBIM M KOOPJMHATHBIA METOJ JUIsl DPEUIEHUs] I'€OMETPHUECKUX
3aja4d M 3a/a4 APYruX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHIMU: MaTpHuIa 2x2 U
3x3, onpenenuTenb MaTPUILIbl, FEOMETPUUECKUI CMBICIT OIIPEEeTUTENS;

- YMETh MOJETHPOBATH PEalbHbIC CUTYAIMH HA S3BIKE MAaTEMaTHKH; COCTABIIAThH
BBIPQ)KEHUS, yPABHEHUS, HEPABEHCTBA U MUX CHUCTEMBI 110 YCIOBHUIO 3a/1a4M, UCCIIE0BATh
MOCTPOCHHBIE MOJETH C HCIOJIB30BAaHUEM ammapara aireOpbl, WHTEPIPETHPOBATH
MOJyYeHHBIH  pe3yibTaT; CTPOUTh  MaTeMaTHYECKHE MOJAEIM C  IOMOIIBIO
TE€OMETPHUECKUX TOHSATUH M BEIWYMH, pEIIaTh CBS3aHHBIE C HHUMH TPAKTHYECKHE
3aJ]aud; COCTABJIATH BEPOSTHOCTHYIO MOJEIb U HMHTEPIPETUPOBATh TMOTYYEHHBIN
pe3yJbTaT; pemaTh MPUKIAIHbIE 331a4l CPECTBAMUA MaTEeMAaTHYECKOTO aHaIn3a, B TOM
qHcIIe COLUATbHO-3KOHOMUYECKOTO U (PU3HYECKOT0 XapaKTepa;

- YMEHHE BBIOMpATh MOIXOMSIINA METON Ui PEUICHHs 3a/aud; TOHMMaHHUe
3HaYMMOCTH MAaTE€MaTHKH B M3YYEHUHU IPHUPOJHBIX U OOLIECTBEHHBIX MPOIECCOB U
SBJICHWI; YMEHHUE paCIO3HaBaTh IPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHHE MNPUBOAUTH NPHUMEPHl MATEMATUYECKHX OTKPBITHMH POCCUHCKOW M MHUPOBOU
MaTeMaTHYeCKON HayKn

M2- ymeTp omnepupoBaTh TMOHATUSAMHU: palMOHANbHAs (YyHKUHMSA, TOKa3aTelbHas
¢byHKkuus, creneHHas (QYHKUuUsS, Jorapudmudeckas (QyHKIUS, TPUTOHOMETPHUECKUE
¢byHKIMM, OoOpaTHble (YHKUIWU; yMEHHE CTPOUTh TpadUKU H3YYEHHBIX (QYHKIHH,
MCMOJIb30BATh TPaPUKH MPH U3YUYEHUH MTPOLECCOB M 3aBUCUMOCTEH, MPH PELLICHUH 3aj1a4
U3 JApYrux yuyeOHBIX MPEeIMETOB U 3a7lady M3 peaJlbHOM KU3HU; BhIpaxarb (opMyliaMu
3aBUCHUMOCTH MEKIYy BEIUYUHAMU;

OK2,0K3
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

VYeTHbIM onpoc,
TectupoBanue,
MareMaTU4eCcKui
JIMKTaHT
NuauBunyanbHas
CaMOCTOSTEIbHAS
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- YMETb ONEPUPOBATH MOHATUSAMH: TOXKIIECTBO, TOXJIECTBEHHOE ITPeoOpa3oBaHue, pabora
ypaBHEHHE, HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHMH U HEPaBEHCTB, PaBHOCUIBHOCTb IIpencraBnenue
YpaBHEHUH, HEPABEHCTB M CUCTEM, pallMOHaJIbHbIE, UppallMOHAIbHbIE, TIOKA3aTEIIbHBIE, pe3yJIbTaToB
CTENEHHbIE, JIOrapu(pMHUUECKHE, TPUTOHOMETPUYECKHE YPABHEHUS, HEPaBEHCTBA U PaKTUYECKUX
CUCTEMBI; YMETh PEIlIaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3JIUYHbIX pabot
IIPUEMOB; pelllaTh ypaBHEHHs, HEPAaBEHCTBA U CHCTEMBbl C IapaMeTpOM; NPUMEHATh 3amura TBOPUYECKUX
YpaBHEHUsI, HEPAaBEHCTBA, UX CUCTEMBI JUUIsl PELLIEHUS] MaTEMaTUUECKUX 3a]a4d U 3a1a4 U3 pabot
pa3nuyHbIX 001acTel HAYKU U peallbHOW KU3HH; 3amura

- yMeTb CBOOOJHO ONEpUPOBATh MOHATUSMU: JBUKEHHE, NapauieIbHbINA VHAUBUYaJIbHbBIX
MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, IMpeoOpa3oBaHue IPOEKTOB
no100us, mo00HbIe (GUTYPBI; YMETh paclio3HaBaTh paBHBIC U MOAOOHbIE (PUTYPHI, B TOM Kontponbnas
quciae B NPHUPOJE, MCKYCCTBE, AapXUTEKTYype; YMETb HCIIOJIb30BaTh I€OMETPUUECKUE pabora
OTHOIIEHHUS, HAXOAUTh FT€OMETPUUECKHUE BETUUMHBI (JUIMHA, YTOJl, IUI01Ia/lb, 00BEM) NIPU Boinonnenune
pelLIeHUH 3a]5a4 U3 APYIUX YUeOHbIX IPEIMETOB U U3 PeaIbHOM KU3HU 9K3aMEHallMOHHbBIX

3a1aHUI
M3 - yMmeTh oOmnepupoBaTh TOHATUSAMHU: pPallMOHAIbHBIE, HppaunnoHanbHble, | OK2,0K3 JIP4, JIP6 JIP3, | YcrHBI onpoc,
MoKa3aTeNlbHbIe, CTETNEeHHBIC, Jiorapudmuueckue, Tpuronomerpudeckue ypaBHenus u | OK4,0KS5,0K6, JIP9 TectupoBanue,
HEPABEHCTBA, UX CUCTEMBI; OK7 MaremaTudeckui

- YMEThb ONEpUpOBaTh MOHATUSMHU: MHOTOIPAaHHUK, CEYEHHE MHOIOIPaHHUKA, JTUKTaHT
KyO, mapamienenunen, Npu3Ma, NOHpamuaa, ¢GuUrypa M TMOBEPXHOCTh BpaleHMS, WHauBuayanbHast
HWIMH]P, KOHYC, 1map, cdepa, ceueHus (QUrypbl BpalleHUs, MIOCKOCTb, Kacarolascs CaMOCTOSITeNIbHAS
ceppl, IMIMHIPA, KOHYycCa, IJIONIAAb IOBEPXHOCTH NHMpaMHJIbl, NPHU3MBI, KOHYCA, pabota
HWIMHIpa, IUIomanb cdeppl, 00beM Kyba, MNPAMOYTOJIBHOIO Mapajllesienunenaa, [IpencraBnenue
MUPaMUIbI, TPU3MBI, IUIMHJIPA, KOHYCA, [1apa; yMEHUE N300pakaTh MHOTOTPAHHUKU U pe3yJIbTaToOB
MOBEPXHOCTU BpAILEHUS, UX CEYEHUS OT PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB MPaKTUYECKUX
U DJIEKTPOHHBIX CPEJCTB; YMETh paclo3HaBaTb CHUMMETPHUIO B IPOCTPAHCTBE; yYMEThb pabot
pacrno3HaBaTh NPaBUIbHbIE MHOTOTPAHHUKH; 3aiuTa TBOPUYECKUX

- yMETb OINEpUPOBaTh TMOHATUSAMU: NPSIMOYrOJIbHAs CHCTEMa KOOpAMHAT, pabot
KOOpJIMHATBhl TOYKH, BEKTOP, KOOPAMHATHI BEKTOpa, CKAJIIPHOE IMPOU3BEACHHE, Yroll 3amuTa
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOpAa HAa YMUCIIO; HAXOIUTH C VHIWBUYaJIbHBIX
MOMOIUIBI0 M3YyYEHHBIX (DOPMYJT KOOpIAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXAY MIPOEKTOB
JBYMsI TOUKaAMH KoHTponbHas

53




paborta

Brinonnenue
9K3aMEHALMOHHBIX
3aJaHUuN
M4 - ymeTh onepupoBaTh MOHATUSMU: CIyYalHBIA OMBIT U ClTy4aifHOe cOObITHE, OK2,0K3 VYeTHbII onpoc,
BEPOSITHOCTH CIIYYaifHOTO COOBITHS; YMETh BBIUMCIISATH BEPOSTHOCTH ¢ cnojb3oBanueM | OK4,0KS5,0K6, JIP4, JIP6 JIP3, | TectupoBanue,
rpadUYECKUX METO/I0B; IPUMEHSITH (DOPMYITBI CIIOXKCHUS 1 YMHOKCHHS BEPOSITHOCTEH, OK7 JIP9 MaremaTuueckui
KOoMOMHaTOpHbIE (PaKThI U (OPMYJIbI IPU PELICHUH 3a/1a4; OLICHUBATh BEPOATHOCTH JUKTAHT
pealIbHbIX COOBITHII; 3HAKOMCTBO CO CIIy4alHbIMU BEJIMYMHAMU; YMEHUE NPUBOJUTD WunuBuayanbHast
IIPUMEPHI POSBICHUS 3aKOHA OOJIBIINX YMCET B IPUPOJHBIX U OOIECTBEHHBIX CaMOCTOsITeNIbHAs
SIBJICHUSIX; pabora
- YMETh CBOOOJIHO OIIEPUPOBAThH MOHATHSMU: CTETIEHB C LIEJIbIM IT0Ka3aTeleM, [IpencraBnenue
KOpEHb HAaTypalbHON CTENEHU, CTENEHb C PALIMOHAIbHBIM I10KA3aTeNIEM, CTEIIEHb C pe3yJIbTaToB
JeWCTBUTENBHBIM (BELIECTBEHHBIM) IT0OKa3aTeNleM, JOrapu(M yucia, CHHYC, KOCUHYC U PaKTUYECKUX
TaHT'€HC [TPOU3BOJIBLHOIO YUCIIA; pabor
- YMETh CBOOOJIHO OIIEPUPOBATH MOHATHIMU: TpaduK GyHKINHU, 0OpaTHas 3amuTa TBOPUYECKUX
GyHKIMSA, KOMIIO3ULIKA QYHKIUH, THHEHHas QYHKIMS, KBaJgpaTHuHas QyHKIuS, pabor
cTeneHHast QyHKIMS ¢ 1eJIbIM TIoKa3aTeieM, TPUTOHOMETpUYecKre GyHKIUU, 0OpaTHbIE 3amura
TPUTOHOMETpHYECKHE (PYHKLNH, TOKa3aTelbHas U JJorapupmMuieckast yHKIIUH; YMETb VHAUBUIYaJIbHbBIX
CTPOUTH TpaduKH PyHKIHHA, BBITOIHATH IpeoOpa3zoBaHus TpapuKoB (HyHKIIMIA; IIPOEKTOB
- YMETb UCIIONIB30BaTh rpaUKu QYHKIUH sl U3y4EHUS POIIECCOB U KonTponbsHas
3aBUCUMOCTEH MU PeLIeHUHU 3a7a4 U3 IpYTUX YUeOHBIX IPEIMETOB U U3 PEATbHOM pabota
KHU3HU; BbIpaxaTb (pOopMyIamMH 3aBUCUMOCTU MEX]ly BETMUMHAMY; Boinonnenue
- cBOOOJTHO OTIEPHPOBATh MOHATUAMM: YETHOCTh (DYHKLIUH, IEPUOAUYHOCTD 9K3aMEHAIIMOHHBIX
(GYHKIIUHM, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb (DYHKIIUU, SIKCTPEMYM (PYHKIIHH, 3a1aHUI
HauOoJbIIIee M HAMMEHbIIIee 3HaUeHUs (PYHKIIMU HAa IPOMEXKYTKE; YMETh MPOBOAUTH
nccaenoBanue QyHKIINH,
- YMETh UCII0JIb30BaTh CBOIMCTBA U rpadpuku QyHKIHH 115 peleHus: ypaBHEHUH,
HEPaBEHCTB U 33]1a4 C IapaMeTpamMu; n300pakaTh Ha KOOPAUHATHOM MIOCKOCTH
MHO’KECTBA PELIEHUI YPABHEHHH, HEPABEHCTB U UX CUCTEM
MS5- ymeTh onepupoBaTh MOHATUIIMU: CpeHEE apuPMETHUECKOE, MeIuaHa, HauboJblIee JIP4, JIP6 JIP3,
U HaMMEHbIIEE 3HAU€HUs, pa3Max, AMCIEPCHs, CTaHAApTHOe OTKJIOoHeHHe uuciaoBoro | OK2,0K3 JIP9
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Habopa; yMeHue H3BJIeKaTb, MHTEPHpPETHpPOBaTh WHopManuio, mpencrasieHnyro B | OK4,0K5,0K6, VYeTHbII onpoc,
TabJauIax, Ha quarpaMmmax, rpadukax, oTpakarollyto CBOMcTBa pealbHbIX IpoueccoB u | OK7 TectupoBanue,
SBJICHUIA; MPEICTABIATh MHPOPMALIUIO C MMOMOIIBIO TAOJIMI] U AUArpaMM; UCCIEeI0BaTh MatemaTuueckui
CTaTUCTHYECKHE [JaHHblE, B TOM YHUCIIE C INPUMEHEHHEM TIpapUuecKuX METOAO0B U JUKTaHT
AJIEKTPOHHBIX CPE/ICTB; WunuBuayanbHast
- YMETb OIEpPUPOBATH IMOHATUAMU: TOUYKA, NpsAMasi, IUIOCKOCTb, IMPOCTPAHCTBO, CaMOCTOSITENIbHAS
JBYTpaHHbIN yrod, CKpEILMBAIOIINECS IpsIMBIE, [apaJuIeIbHOCTD u pabota
NEPIEHIUKYJIAPHOCTD IPSAMBIX W IUIOCKOCTEM, YroJl MEXIy HPSIMBIMH, YroJl MEXAY IIpencraBnenue
NpsIMOM M IUIOCKOCTBbIO, YTOJI MEXAY IUIOCKOCTSIMH, pPacCcTOSHUE OT TOYKHU JI0 pe3yJIbTaToB
IJIOCKOCTH, PACCTOSIHUE MEXKY NPSMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTIIMU; IIPAKTUYECKUX
- YMeTb MCII0JIb30BaTh INPU peLIeHWH 33/a4 HU3ydeHHble (QaKTbl U TeopeMbl pabot
IJIAaHMMETPUH; YMEHHE OLIeHUBAThb pa3Mepbl 00bEKTOB OKPYKAIOLIEero Mupa 3amuTa TBOPYECKHUX
pabor
3amura
VHAUBUYaJIbHbBIX
IIPOEKTOB
Kontponbhas
pabota
Brimonnenue
9K3aMEHALIMOHHBIX
3aJaHuN
M6 ymeTs onepupoBaTh MOHATUSAMU: NIPMOYTOJIbHASI cCUCTeMa KoopAuHar, koopauHaTtel | OK2,0K3 JIP4, JIP6 JIP3,
TOYKH, BEKTOp, KOOpAMHATBl BEKTOpa, CKaJsipHOEe mpousBedeHue, yroia wmexay | OK4,0KS5,0K6, JIP9 VYceTHBIM onpoc,
BEKTOPaMHM, CyMMa BEKTOPOB, IPOU3BEJECHUE BEKTOPA HA YMCIIO; HAXOAUTH ¢ nomolnsto | OK7 TectupoBanue,
U3YYEHHBIX (QOpPMYJ KOOPAMHATHI CEpPEAMHBI OTPE3Ka, PACCTOSHUE MEXIY JBYMS MaremaTtuueckuit
TOYKaMH; JUKTaHT
-yMeTh BbIOMpaTh NOAXOIAMIMA M3YyYEHHBIH METOJ [UIsl pEeUIeHHs 3a/adH, NunuBuayanbHast
pacrio3HaBaTh MaTeMaTH4eckue (akThl U MaTEeMaTUYECKHE MOJENU B NPUPOAHBIX H CaMOCTOSITENIbHAS
OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPhl MaTeMaTHUYECKUX pabora
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU. IIpencrasinenue
- YMETh ONEPUPOBATh IMOHATUSMU: CIyYalHBIM ONBIT U ClIydallHOE COOBITHE, pe3yJIbTaToB
BEPOSITHOCTh CIIY4allHOTO COOBITHSI; YMETh BBIYHMCISITh BEPOSITHOCTh C MCIOJIb30BAHUEM IPAKTUYECKHUX
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rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYJIBI CIOKEHUS M YMHOXEHHUSI BEPOSTHOCTEH,
KOMOMHaTOpHble (akThl U (POpMysbl IPHU PEIICHWH 3a]lady; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4YailHBIMH BEJIHMYMHAMH, YMEHHUE IMPHBOJHUTH
MpUMEphl TMPOSBICHUS] 3aKOHA OOJBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSAX

pabor

3amuTa TBOPYECKUX
pabor

3amura
WHUBUTYAJIbHBIX
IIPOEKTOB
Kontposnbnas
pabora
Brinosinenue
3K3aMEHALIMOHHBIX
3aJaHui

M7- ymeTb onepupoBaTh MOHATUAMU: (DYHKIMS, HETIpepbIBHAS (DYHKIMS, TPOU3BOIHAS,
IepBooOpa3Has, OINpENEICHHBbIH  MHTErpajg; yMEeTb  HAaXOOUThb  IIPOU3BOJIHBIC
JIEMEHTApHbIX (YHKIUI, MCIONB3Yysl CIpPAaBOYHbIE MaTepUalbl, HCCIENOBaTh B
OPOCTEHIIMX CilydasX (YHKIOMM HAa MOHOTOHHOCTb, HAaxXOIHWTh HAWMOOJBIINE U
HalMEHbIINE 3HaYeHUs (QYHKIUH; CTPOUTH Ipa)MKd MHOTOWIEHOB C HCIIOJIb30BaHUEM
anmnaparta MaTeMaTHUYeCKOT0 aHaJIn3a; MPUMEHSATh IPOU3BOJHYIO NPU PELLIEHUU 3aj1a4d Ha
IBW)KEHUE, pelaTh IPaKTUKO-OPUEHTUPOBAHHbIE 3a7auyd Ha HauOoJbpIIMe U
HauMEHbIINE 3HAYEHUS], Ha HAX0X/IEHNE IIyTH, CKOPOCTH U YCKOPEHMUS;

- yMEeTb ONEpUPOBaTh MOHATUSAMHU: JBWKEHHE B IPOCTPAHCTBE, MOJOOHBIE
¢burypsl B NpOCTPAHCTBE; HCIIOJIB30BaTh OTHOUIEHHE IUJIOLIAAECH IOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (GUTYp MPH PELICHUH 3a/1a4;

- YMETh BBIYMCIIATH NT€OMETPUUYECKUE BEIUUMHBI (IJIMHA, YroJ, IUIOIIab, 00bEM,
IUIOIIAb TOBEPXHOCTH), UCIIOJB3Ys U3yUeHHBIE (POPMYIIBI U METOBI

OK2,0K3
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

VYeTHBII onpoc,
TectupoBanue,
MareMaTH4eCKHui
JUKTaHT
NuauBunyanbHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX
pabort

3amura TBOPUYECKUX
pabort

3ammura
WHIMBUIYaTHHBIX
MIPOEKTOB
KontponbHas
pabota
Bremonunenue
9K3aMCHALMOHHEIX
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3aJITaHUN

IIpenmerHble:
II1 BmameHwe MeETOJAMM JOKA3aTeNbCTB, alropuTMamu pemeHus 3amad; ymenue | OK1,0K2,0K3
(GOopMyIIMpOBaTh ONPEIEICHUS, AKCHOMBI W TEOPEMBI, MPUMEHITh ux, HpoBoauth | OK4,0K5,0K6, JIP4, JIP6 JIP3,
JIOKA3aTeJIbHbIE PACCYKICHHS B XOJI€ PEIICHUS 3a/1a4 OK7 JIP9
12 ymeHnue omepupoBaTh MOHSATHSAMHU: CTENEHb 4ucna, Jorapudm uucna; ymenue | OK2,0K3
BBITIOJIHATh BBIUMCICHUE 3HAYEHUW W MpeoOpa3oBaHusi BbIpakeHuil co creneHsmu u | OK4,0K5,0K6,
norapupmMamMu, TpeoOpa3oBaHus TPOOHO-PAIIMOHALHBIX BRIPAKCHUH; OK7
I3 ymenue omnepupoBaTh  MOHATHSIMHU:  pallMOHANIbHBIE,  HUppanuoHaibHble, | OK1,0K2,0K3
MoKa3aTeJbHbIe, CTENEeHHbIE, JorapupMuUecKue, Tpuronomerpudeckue ypasHenus u | OK4,0K5,0K6, JIP4, JIP6 JIP3,
HEPaBEHCTBA, UX CHUCTEMBI; OK7 JIP9
I14 ymenwue onepupoBaTh MOHATHIMHU: (YHKINS, HETIpEpbIBHAS (yHKIMs, mpousBoanas, | OK2,0K3
nepBooOpazHas, ONpPENENICHHbI HMHTerpajl; yMeHue HaxoauTh mnpousBoaHbie | OK4,0K5,0K6,
AJIEMEHTapHbIX (YHKIUH, HCIOJB3YyS CIPaBOYHbIE MaTepuaibl; wucciengosarb B | OK7,
OpOCTEHIIMX cilyyasX (YHKIMM HAa MOHOTOHHOCTb, HAXOJIUTh HaWOOJIbIINE WU
HauMEHbIINE 3HAUEeHUS (YHKIMH; CTPOUTHh T'pa)MKU MHOTOUYIEHOB C HMCIIOJIb30BAaHHEM
anmnapara MaTeMaTHYECKOTO aHaJIN3a; IIPUMEHATh IPOU3BOJHYIO IIPU PELLIEHUH 3a7a4d Ha
JIBUKEHME;, pellaTh IPaKTUKO-OPUEHTHPOBAHHBbIE 33Jauyd Ha HauOoiblue W
HAauMEHBIINE 3HAYEHUS], HA HAXO0XKACHNUE TyTU, CKOPOCTH U YCKOPEHMUS;
IIS ymeHue omnepupoBaTh MOHATUSAMU: paluoOHaiNbHas QyHKuMs, nokazatenbHas | OK4,0K5,0K6,
¢byHKuus, cTeneHHas (yHKuus, Jorapudmuyeckas QyHkius, Tpuronomerpuueckue | OK7,0K9
¢byHKIMK, OoOpaTHble (YHKIUU; yYMEHHE CTPOUTh TpadUKU H3YYEHHBIX (QYHKIMH,
MCMOJIb30BaTh Tpa(UKH MPU U3YUYEHUH MTPOLIECCOB U 3aBUCUMOCTEH, PU PELIeHNH 3a1a4
U3 JAPYrux y4yeOHBIX MPEeIMETOB U 3a7ady M3 peaJbHOM KU3HU; BhIpaxarb (opMyliaMu
3aBUCHUMOCTH MEKIYy BETUYMHAMU;
I16 ymenue pemaTh TEKCTOBBIE 3a]]a4ul Pa3HbIX TUIOB (B TOM YHCIe Ha IpoleHTsl, nonu | OK2,0K3 JIP4, JIP6 JIP3,
U 4YacTH, Ha JBUKEHUE, paboTy, CTOMMOCTh TOBApOB M YCIyr, Haioru, 3amgauu u3 | OK4,0K5,0K6, JIP9
o0jacTy ymnpaBieHHUs JIMYHBIMU U CEMEHHBIMU (DMHAHCAMU); COCTaBIATH BbIpakeHus, | OK7
YPaBHEHUs1, HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33Ja4H, UCCIIEI0BATh MOJyYEHHOE
pellieHre U OLEHUBATh NPaBIoNoJ00HOCTh PE3yIbTaTOB;
II7 ymenue onepupoBaTh NOHITHSIMH: CpeaHee apudmernueckoe, Meauana, | OK2,0K3 JIP4, JIP6 JIP3,

VYeTHbI onpoc,
TectupoBanue,
MareMaTH4eCKHU
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEIbHAs
pabora
IIpencraBnenne
pe3yIbTaToOB
MPaAKTUYECKUX
pabor

3anura TBOPYECKUX
pabor

3ammra
WHIUBUTYAJIbHBIX
MIPOEKTOB
Kontponbnas
pabota
Bremonuenue
9K3aMCHAIIMOHHBIX
3aJaHuN
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HauOOJbIIee W HAMMEHBIIIEE 3HAYCHUS, pa3Max, JUCIEPCUS, CTAaHIAPTHOE OTKIOHCHHE
YUCIOBOrO  Habopa; yMEHHE  U3BJIEKaTb, HWHTEPIPETHPOBATh  HHGMOPMALHNIO,
MPEJICTABICHHYI0 B TaOlWIaX, Ha AMarpaMMax, rpadukax, OTpa)karollyl0 CBOWCTBA
peaNIbHBIX MPOIIECCOB M SABIICHUHN; MPEACTABIATh UHPOPMAIMIO C TIOMOIIBIO TAaOJIUIl U
JUarpaMM; HCCIEOBAaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHUCIE C HNPUMEHEHUEM
rpadUyeCcKuX METO/IOB U DJIEKTPOHHBIX CPEJICTB;

OK4,0K5,0Ké6,
OK7

JIP9

II8 ymeHnue omnepupoBaTh NOHATUSMHU: CIIyYaWHBI ONBIT U cly4yailHOE€ COOBITHE,
BEPOSATHOCTb  CIy4alHOTO  COOBITHS;  YMEHHME  BBIYMCIATH  BEPOSATHOCTh  C
UCTOJNB30BAaHUEM TpaUUYEeCKUX METOJOB; MPHUMEHATh (OPMYIBI CIIOKEHHUS U
YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOPHbIE (akThl U (HOPMYJIbl NIPHU PEIICHUU 3a]ad;
OLICHUBATh BEPOSATHOCTH pEalbHBIX COOBITHMH; 3HAKOMCTBO CO  CIIy49aifHBIMHU
BEIMYMHAMHU; YMEHUE NPUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA OOJNBLIMX YHCET B
IIPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

OK2,0K3,
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

I19 ymeHue omepupoBaTh NOHATUSAMHU: TOYKA, HpPsSIMasl, IUJIOCKOCTb, MPOCTPAHCTBO,
JBYTPaHHBIN yroil, CKpeLIUBaIOIINEC IPsIMBIE, [apajuIeIbHOCTh u
MEPIEHIUKYISIPHOCTD TPSAMBIX U IJIOCKOCTEHM, Yrojl MEXIAy HIpPSIMBIMHM, YroJl MEXIY
IpSAIMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTAMM, PpAacCTOSTHUE OT TOYKH J0
IIJIOCKOCTH, PACCTOSTHUE MEXKAY IPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHHE
WCIIOJIb30BaTh MpPH PEUIEHUH 3a/ad HM3yuyeHHble (AaKThl U TEOpPEMBbl IJIAHUMETPUU;
YMEHHE OIIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

OK4,0K5,0Ké6,
OK7,
,OK2,0K3,

JIP4, JIP6 JIP3,
JIP9

I110 ymeHnue onepupoBaTh NOHATHUSAMHM: MHOTOTPAaHHHUK, CEYEHHE MHOTOIpaHHMKa, KyO,
napajulefienunesa, npusma, nupamuaa, Gurypa U MOBEPXHOCTb BpAIICHUS, LUIMHID,
KOHYC, Imap, cdepa, cedeHus (GUrypbl BpalleHHs, IUIOCKOCTb, Kacaromascs cQepsl,
LHUAJUHAPA, KOHYCA, IUIOMA[b IMOBEPXHOCTH MHUPAMUJbI, IPU3MBI, KOHYCA, LWJIMH]IPA,
wiomaab cdeprl, 00beM Ky0a, NPSIMOYTOJBHOTO Napajiesienunena, MHPaMHIBL,
NpU3MBl, LMJIMHApPA, KOHYyca, IIapa; YyMeHUWe H300pakaTh MHOTOTPaHHUKU U
IIOBEPXHOCTU BpALICHUS, UX CEYEHUS OT PYKH, C IIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB
1 JJIEKTPOHHBIX CPEACTB; YMEHHE PAacCIO3HAaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh MPABUIbHBIE MHOTOIPAHHUKU;

OK1,0K2,0K3
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

I111 ymenue onepupoBaTh NOHATUAMU: JABM)KEHUE B MPOCTPAHCTBE, M0/100HbIE (DUTYPBI
B TPOCTPAHCTBE; HCIIOJIBb30BaTh OTHOLIEHHME IUIONIAJ el moBepXHOCTel M 00BEMOB

OK1,0K2,0K3
OK4,0K5,0K6,

JIP4, JIP6 JIP3,
JIP9
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1oJTIOOHBIX (PUTYp IIPH pEeLICHUHN 3a7ad; OK7

I112 ymeHue BBIUUCIIATH TE€OMETPHUYECKHE BEIWYMHBI (IJIMHA, yroii, Iomanas, oobeMm, | OK1,0K2,0K3

TUTIOIIAb TIOBEPXHOCTH), UCIIOJIB3Ys N3YUYEeHHBIC ()OPMYIIBI U METOIBI; OK4,0K35,0Ké6, JIP4, JIP6 JIP3,

OK7 JIP9

113 yMenue omnepupoBaTh NOHATUSIMHU: TMPSAMOYrojibHas cucrtema koopaunHat, | OK2,0K3

KOOpJAMHATBhl TOYKH, BEKTOP, KOOPAMHATBHI BEKTOpa, cKajsipHoe mnpousBeaeHue, yroi | OK4,0KS5,0K6, JIP4, JIP6 JIP3,

MEXK]1y BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEACHHE BeKTOopa Ha uucio; HaxoauTh ¢ | OK7, OKlI JIP9

MOMOIIIBI0 M3YYEHHBIX (OPMYNT KOOPAMHATBHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXKIY

JIBYMsI TOUKaMU;

I114 ymenue BbIOMpaTh NOAXOIAIIMM HM3yYEHHBIM MeTon uid pemeHus 3anadu, | OK2,0K3 JIP4, JIP6 JIP3,

pacrmo3HaBaTh MareMaTudeckue (akThl W MaTemaTuueckue mojenu B npupoinsix u | OK4,0K5,0K6, JIP9

OOIIIECTBEHHBIX SBJICHHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH MpUMepsl Matematndeckux | OK7

OTKPBITUNA POCCUIICKON M MUPOBON MAaT€MaTUYECKOW HAYKH.

II15 ymenue onepupoBaTh MOHATUSMH: ONpEIEICHUE, akcuoMma, TeopeMa, cieacrtsue, | OK4,0KS5,0K6, JIP4, JIP6 JIP3,

CBOMCTBO, TIPU3HAK, [I0Ka3aTEJIbCTBO, pPaBHOCWIbHBIE GopmynupoBku; ymenue | OK7 JIP9

¢dbopMynupoBaTh 00paTHOE U MPOTHBOIIOIOKHOE YTBEPKIEHUE, TPUBOAUTH TPUMEPHI U

KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTH4YeCKOM MHIYKIUH; I[POBOJUTH

JIOKa3aTelIbHble PpAcCY)XJECHHUs TMpU pEUIeHUWH 3a7a4d, OLEHHUBATh JIOTHUYECKYIO

IIPaBUJILHOCTh PACCYXKACHUN

I116) ymenue onepupoBaTh MOHSATHSAMH: MHOXECTBO, MOJIMHOXKecTBO, omnepanuu | OK4,0K5,0K6, JIP4, JIP6 JIP3, | YcrtHbIl onpoc,

HaJ MHOXXECTBAMHU; YMEHHE HCII0JIb30BATh TEOPETHUKO-MHOXKECTBEHHbIN ammapar st | OK7 JIP9 TectupoBanue,

OMMCaHUsl pPEalbHBIX IMPOLIECCOB M SIBJIEHUW WU MPU PEUICHUHU 3a/ady, B TOM YHUCIE U3 Maremaruueckuit

JIPYTUX YIEOHBIX TIPEIMETOB; JTUKTaHT
NunuBunyanbHas
CaMOCTOSITeNIbHAs
pabota

I117 ymenue omepupoBaTh HMOHATHSAMM: Tpad, CBA3HBIM rpad, aepeso, nuki, rpap xHa | OK4,0K5,0K6, JIP4, JIP6 JIP3,

IUIOCKOCTH; yMEHHME 3ajJaBaTh U OINHUCHIBaTh TIpadbl pa3nuuHbiMu  crnocobamu; | OK7 JIP9

HUCIIOJIB30BaTh l"pa(bLI IIpy pCHICHUU 3a1a4;
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I118 ymenue cBOOOJHO OINEpPHPOBATH MOHATHUSAMHU: COUYETaHHE, NepecTtaHoBka, uucio | OK4,0K5,0Ko6, JIP4, JIP6 JIP3,
COYCTAaHMWM, YHUCIO TepecTaHoBOK; OwmHOM HproroHa; ymenue npumensaTh | OK7 JIP9
KOMOWHATOPHBIE (DaKThI U PACCYXKICHUS JUISI PEIICHHS 3aa4;

I119 ymenue onepupoBaTh NOHATUSIMU: HaTypajdbHOE YUCIIO, 1ejo0e uncio, octatok no | OK1,0K2,0K3 JIP4, JIP6 JIP3,
MOAYJIIO, palMOHAIBHOE YKCIIO, UPPALMOHAIBLHOE YHCIIO, MHOXECTBa HarypaibHbix, | OK4,0K5,0K6, JIP9
LEJIbIX, PalMOHAIBHBIX, JCUCTBUTEIBHBIX YHCETI; YMEHHE HCIONb30BaTh mpusHaku | OK7

JEIMMOCTH, HAUMEHBIIMK OOIIUI JIeTUTENlhb U HaMEHbIIee 00IIee KpaTHOE, alTOpPUTM

EBKnmma mpu pemieHny 3a/1a4y; 3HaKOMCTBO C Pa3JIMYHBIMK IMO3UITMOHHBIMUA CHCTEMaMHU

CUHMCJICHUS,

120 ymenuwe cBOOOJHO ONEPUPOBATH TOHATHUSAMHU: CTEIEHb C IeNbIM Tokazarenem, | OK2,0K3 JIP4, JIP6 JIP3,
KOpEHb HaTypaJIbHOW CTENEHHU, CTENEHb C pallMOHAIbHBIM IOKa3areneM, creneHb ¢ | OK4,0KS5,0K6, JIP9
JCHCTBUTENLHBIM (BEIICCTBEHHBIM) MTOKA3aTeeM, Jlorapudm ducia, cuHyc, kocunyc u | OK7

TaHT€HC TPOU3BOJIBHOTO YUCIIA;

I121 ymenue omepupoBaTh MOHSATHIMH: TOXKIECTBO, TOKIAECTBEHHOE mpeoOpazoBanue, | OK1,0K2,0K3

ypaBHEHUE, HEPaBEHCTBO, CHUCTEMa YpPaBHEHMM M HEpaBeHCTB, paBHOCWIbHOCTH | OK4,0KS5,0K6,

YpaBHEHU, HEPABEHCTB M CHCTEM, palllOHaJbHbIE, UppallOHaIbHbIE, TOKa3aTesnbHble, | OK7

CTENEHHbIE, JOrapu(pMHUUYEcKHe, TPUTOHOMETPUYECKUE YPABHEHHUS, HEPaBEHCTBA U
CUCTEMBbI; YMEHHE pEelIaTh YPABHEHMsI, HEPABEHCTBA U CUCTEMBI C TOMOUIBIO Pa3IMUHbIX
IIPUEMOB; pEIIaTh YPABHEHMs, HEPABEHCTBA M CUCTEMBI C IapamMeTpOM; IPUMEHATH
YpaBHEHHUsI, HEPaBEHCTBA, UX CUCTEMBI JUIsl PELICHUS] MaTEMaTUYECKUX 3ajad U 3ajad U3
pa3nuyHbIX 001acTel HAYKH U peallbHOM XKHU3HH;
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122 ymenue CBOOOJHO ONEPUPOBATh MOHATUSAMHU: Tpapuk QGYHKUUH, OOpaTHas
byHKIM, KoMIo3umus (YHKIHWH, JWHEHHas (YHKIUSA, KBagpatudHas QyHKIUS,
cTerneHHast PyHKLUS C LENbIM TOKa3aTeiaeM, TPUTOHOMETpHUYECKIe (PYHKIIUU, 0OpaTHbIE
TPUTrOHOMETpHUUYECKUE (PYHKIMH, TOKa3aTeabHasl U Jorapupmuueckas GyHKIUN; yMEHHUE
CTpouTh Tpaduky (PyHKIHIA, BBITOTHATH IPeoOpa3zoBanus rpaguKoB (HyHKIIHIA;

YMEHHE HCNOJIb30BaTh TIpauku (QyHKIUH 11 M3y4eHUs IPOLECCOB U
3aBUCUMOCTEH TpPU PELICHUH 3a/a4 M3 APYruX Yy4eOHBIX NMPEAMETOB M M3 peajbHOMN
’KHM3HH; BBIPAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUYMHAMU;

yMEHHE CBOOOIHO ONEPHPOBATH MOHATHAMU: Y€THOCTh (DYHKIIMH, IEPHOAUIHOCTD
(GyHKLINH, OTPaHUYEHHOCTh (DYHKLUU, MOHOTOHHOCTb (DYHKIIUH, KCTPEMYM (YHKIHH,
HanOoJpIlIee U HaUMEHbIIEe 3HAYCHUS (PYHKIIMH HAa MPOMEXKYTKE; YMEHHE MPOBOJNUTH
uccieioBaHue QyHKINH;

YMEHHUE UCITIOIB30BaTh CBOMCTBA U rpaduku QYHKIUH AN pelieHUs YpaBHEHUH,
HEpaBEHCTB W 3aJad C [apaMerpaMu; H300paxkaTb Ha KOOPAMHATHON IJIOCKOCTU
MHOKECTBA PEIICHUN YPAaBHEHU, HEPABEHCTB U UX CUCTEM;

OK1,0K2,0K3
OK4,0K5,0Ke,
OK7

JIP4, JIP6 JIP3,
JIP9

123  ymenue  cBOOOIHO  oOmepupoBaTb  MOHATUAMU:  IOCJIEIOBATENBHOCTb,
apudmeTnyeckas mporpeccusi, reoMeTpuyeckas mporpeccusi, 0ECKOHEUHO yObIBarOIIas
reOMETPHUYECKasl NIPOrpeccus; YMEHHE 3aJaBaTh IOCIEN0BAaTENbHOCTH, B TOM YHUCIE C
MTOMOUIBIO0 PEKYPPEHTHBIX (HOPMYII;

OK1,0K2,0K3
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

1124 ymenue onepupoBaTh MOHATUAMU: HEMPEPHIBHOCTh (PYHKLIMHU, ACHMITOTHI rpaduka
(GyHKIMM, TepBas U BTOpas MPOU3BOJAHAS (DYHKLUHU, TEOMETPUUYECKUN U (U3NUYECKUI
CMBICIT TIPOU3BOAHOM, TMEepBOOOpa3Has, OINpPENCIIEHHBIH HMHTErpaj; yMEHUE HaXOAUTh
acCUMNTOTHl Tpaduka (QYHKIUH, YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEACHNUS, YACTHOTO U KOMITO3UIINH (DYHKIIM, HAXOIUTh YpaBHEHHE KacaTeIbHON K
rpaduky GyHKIUY;

YMEHUE UCMOJb30BaTh MPOU3BOAHYIO IS HUCCIEAOBaHUS (QYHKUWH, A7
HAaXOXJCHUS HaWJIydlllero pelleHus B MPUKIAAHBIX, B TOM YHCIE COLMAILHO-
HSKOHOMHYECKUX W (PU3MUECKUX 3ajauax, A ONpeAeNIeHUS CKOPOCTH M YCKOPEHHS;
HaXOJUTh IUIOMIAAU U O0BEeMBbI (UIYyp C MOMOIIBIO MHTETpajia; MPUBOJIUTH MPUMEPHI
MaTEeMaTHYECKOr0 MOJICIIMPOBAHUS C MOMOIIBIO JH(epeHINaNbHbIX YPaBHEHUH;

OK2,0K3
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

VYeTHbII onpoc,
TectupoBanue,
MareMaTu4eCKui
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEIbHAS
paborta
IIpencraBnenne
pe3yJIbTaTOB
MPaAKTUYECKHUX
pabor
KonTposnbnas
pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuM
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125 ymenuwe omnepupoBaTh MOHATHUSMHU: KOMIUIEKCHOE YHUCJIO, COIPSKEHHBIE
KOMIUIEKCHBIE 4HCa, MOAYJIb W apryMEHT KOMIUIEKCHOTO uwucia, (opma 3amucu
KOMIUIEKCHBIX YHCeNl (TeoOMEeTpUuecKasi, TPUTOHOMETpUYECKas U alreOpaunyeckas);
YMETb MPOU3BOAUTH apuUPMETHUUECKUE ACUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU; TPUBOIUTH
MIPUMEPHI UCIIOIH30BAHNS KOMIUIEKCHBIX YHCEIT,

OK1,0K2,0K3
OK4,0K5,0Ke,
OK7

JIP4, JIP6 JIP3,
JIP9

I126 ymenue cBoOOIHO ONEpPUPOBATH MOHATUAMU: CpeiHee apudmMeTnieckoe, MeIuaHa,
HanOoJIbIIee U HAUMEHBIIIEE 3HA4YCHHA, pasMax, AUCICPCUS, CTAHAAPTHOC OTKJIIOHCHHC
JUIs. OIIMCAHMsI YNCIIOBBIX JAHHBIX; YMEHHUE UCCIEA0BATh CTATUCTUYECKUE JaHHbIE, B TOM
qHcie ¢ MPUMEHEHHEM TpaHuuecKuX METOIOB M DJIEKTPOHHBIX CPEACTB; rpaduvecKu
UCCIIeIoBaTh COBMECTHbIE HAOJIOJEHHUS C IIOMOIIBIO JMAarpaMM pacCeMBaHUs U
JIMHEWHOMN PETrpeccuu;

OK1,0K2,0K3
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

I127 ymeHue HaXOAWTh BEPOSTHOCTH COOBITHH C WCHOJB30BAHUEM TpaduuecKux
METO/IOB; HPUMEHSTHh Ul peleHus 3agad  (opMysbl CIOKEHUS M YMHOXKEHUS
BEPOSTHOCTEH, (hOpMYITy MOJHON BeposiTHOCTH, (popmyny bepHymm, koMOMHATOPHEIC
(baxThl U (HOpMyJIbl; OLIEHUBATH BEPOSITHOCTU PEATIbHBIX COOBITHI; YMEHHE ONEPUPOBATH
MOHATUSAMM: CIIydaiiHash BEIWYMHA, PACIPEICICHUE BEPOSITHOCTEH, MAaTEMAaTHYECKOE
OXKUJaHWEe, JUCIEPCHs] U CTAHIAApTHOE OTKJIOHEHHE CIIy4alHON BENWYMHBI, (QYHKIUU
pacmpenesneHdss W IUIOTHOCTHM PAaBHOMEPHOIO, ITOKA3aTEJbHOIO U HOPMAaJIbHOIO
pacupeneneHnid; yMEHHE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACICHUN IS
peleHusl 3aja4; 3HAKOMCTBO C TMOHATHAMHU: 3aKOH OOJBIIMX YHUCET, METOJbI
BBIOOPOYHBIX HCCIIEJJOBAHUM; yMEHHE MPHUBOJIUTH MPUMEPHl MPOSBICHHUS 3aKOHA
OOJIBIIIMX YHCEJ B IPUPOAHBIX M OOLIIECTBEHHBIX SBJICHMSIX;

OK1,0K2,0K3
OK4,0K5,0Ke,
OK7

JIP4, JIP6 JIP3,
JIP9

I128 ymenue cBOOOIHO OMEPUPOBATh MOHATHAMM: TOYKA, HpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUM YyTroJ, IBYIPaHHBIM YTroOJI, TPEXT'PAaHHBIA YroJ,
[IEPECEKAIOIINECS, TapaJuUIe/IbHbIE M CKPEIIMBAIOIIUECS IPsIMbIC, IMapauIeIbHOCTh M
NEPHNCHAUKYIIAPHOCTD IPSAMBIX H HHOCKOCTGI\/'I, yroja MExay MNpAMBIMHU, YIoJl MEXOY
IpsIMOM M IUIOCKOCTBIO, YroOJI MEXAY IUIOCKOCTSMM; YMEHHUE HCIIOIb30BaTh IIPU
pe€ICHUU 3a1a4 H3Y4YCHHBIC (baKTI)I U TCOPEMbI IINTAHUMCETPHUU, YMCHHC OILCHUBATH
pasMepel OOBEKTOB B OKPY)KAIOLIEM MHUpPE; YMEHHE OINEepUpOBaTh IMOHATHIMU:
MHOI'OrpaHHUK, CCUCHHUC MHOI'OI'paHHHKA, HpaBI/IJ'II)HHﬁ MHOI'OrpaHHUK, IIpU3Ma,
nupaMuia, GUrypa u NoBepXHOCTh BpallleHHs], IWIMHJP, KOHYC, 1map, chepa, pa3BepTka

OK2,0K3
OK4,0K5,0Ke,
OK7

JIP4, JIP6 JIP3,
JIP9
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IIOBEPXHOCTH, CEYEHUS KOHyCa M LWIMHAPA, NApajjIebHbIE OCU WIM OCHOBAHMIO,
CeueHMe Iapa, IJIOCKOCTb, Kacaromascs chepbl, LWIMHIPA, KOHYCa; YMEHHE CTPOUTh
CeUCHHE MHOTOTPaHHMKA, H300pa)kaTb MHOTOTPAHHUKH, (QUTYphl M TOBEPXHOCTH
BpAIllCHUSA, UX CEUEHUS, B TOM YHUCJIE C IMOMOLIBIO JJIEKTPOHHBIX CPEICTB; YMEHHE
IPUMEHSATh CBOMCTBA T'E€OMETPUYECKUX (UTYp, CAMOCTOSTENHHO (OPMYIHPOBATH
OIpENIeJIEHUs] U3ydaeMbIX (Uryp, BBIIBUIaTh TUIOTE3bl O CBOWCTBAX M IPHU3HAKAX
reOMEeTpHUECKUX (uUryp, OOOCHOBBIBATH WIJIM ONPOBEPraTh MX; yYMEHHE IPOBOAUTH
kinaccupukanuoo (GUryp 10O pa3MyHbIM IPU3HAKaM, BBINOJHATE HEOOXOIUMbIE
JIOTIOJIHUTEIIbHBIE IIOCTPOCHHS;

I129 ymenune cBOOOAHO OmepUpPOBaTH MOHATUSAMU: MUIOMAAL Gurypsl, o0bem ¢urypsl, | OK2,0K3 JIP4, JIP6 JIP3,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKH JO IJIOCKOCTH, paccrosinue Mexay npsmeimu, | OK4,0K5,0K6, JIP9
paccTosiHue MeXay IIIOCKOCTSAMHU, TUIoHIab cdepsl, miomaas nosepxHoctu nupamuasl, | OK7, OK1

NpU3MbI, KOHYyca, IWIHHIpPA, O00beM Ky0a, MNPSAMOYTOJIBHOTO IapauieyieuIie/a,

MUPAMHUJIbI, IPU3MBI, IMIIMHIPA, KOHYCA, [1apa; YMEHUE HAaXOJUTh OTHOIIEHHE 00bEMOB

noJJI0OOHBIX QUTYp;

30 ymenue cBOOOIHO OMEPHPOBATH MOHATUSIMU: JABUKEHUE, apayuienbHblid nepenoc, | OK1,0K2,0K3 JIP4, JIP6 JIP3,
CUMMETpHUSI Ha IUIOCKOCTM W B TPOCTPAHCTBE, MOBOPOT, MpeodOpazoBanue momaodwus, | OK4,0KS5,0K6, JIP9
mo100HbIe GUTYPHI; YMEHHE PaciOo3HaBaTh paBHbIE U MOJO0HBIE (pUrypsl, B ToM uncie B | OK7

MpUPOJIE, HCKYCCTBE, apPXHUTEKTYype; YMEHHE HCIOJIb30BaTh TE€OMETPUUECKHUE

OTHOIICHHUS, HAXOAUTh TEOMETPHUECKHUE BETUUYHHBI (JTMHA, YTOJI, TUIOMIa/lb, 00BEM) MPU

pelIeHn  3a71a4 U3 JPYruX y4eOHbIX MPEIMETOB U U3 PEATbHON KU3HH;

I131 ymenue cBoOOIHO onepupoBaTh MOHATUAMU: MPSIMOYTrojbHas cuctema koopauHat, | OK2,0K3 JIP4, JIP6 JIP3,
BEKTOP, KOOpJAMHATBl TOYKH, KOOPIMHATBI BEKTOpa, cymMMa BEKTOpoB, npoussencHue | OK4,0K5,0K6, JIP9
BEKTOpa Ha YHCJIO, pa3lIoKeHHE BeKTopa mo 0asucy, ckaimsipHoe mnpousseneHue, | OK7,0K1

BCKTOPHOC IMPOU3BCACHUC, YI'OJI MCKAY BCKTOPaAMH; YMCHHUC HCIIOJIL30BATH BeKTOpHBIﬁ
n KOOp)II/IHaTHBIﬁ MCTOJ IJIA PCIICHHA FrCOMETPHUICCKUX 3aJad U 3a1a4 APYyrux yqe6H1,1x
NpeaAMCETOB; OIICPUPOBATH NOHATUAMU: MaTpHUILld 2x2um3x 3, OIPEACIIUTECIIb MaTPULbI,
FeOMeTpI/I'-IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA,
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