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1. HOACHUTEJIBHAA 3AIINCKA

[Tporpamma obimeodpazoBatenpHol quctnuiinabl KMATEMATHKA» pa3zpaboTana Ha OCHOBE:
v (denepanbHOrO TOCYAApCTBEHHOTO 00pa3oBaTENbHOTO CTAaHAApPTa CPEJHEro oO0mIero
oOpazoBanus (yTBepKIAEHHBIN TprKazoM MuHoOpazoBanus U Hayku PD ot 17.05. 2012 1. Ne 413 ¢
M3MEHEHUsAMH U fonoiHeHusmu 12.08.2022r.);

v MPUMEPHOH OCHOBHOW 00pa3oBaTeIbHON MPOTpaMMBbl CpPEIHEro OO0IIero oOpa3oBaHHS
(manee — [TOOIT COO);
v benepabHOTO rOCYJapCTBEHHOTO 00pa3oBaTeILHOTO CTaHJapTa CpeIHero

npodeccuonansuoro oopazopanus (naee — @I'OC CIIO) 38.02.05 «ToBapoBeaeHHE U SKCIIEPTH3A
Ka4yecTBa MOTPEOUTEIHCKIX TOBAPOB)

v npuMepHoil paboueii mporpammbl  oOmieoOpazoBarenbHO  nuctmmiHbl - 38.02.05
«ToBapoBeJieHHE M IKCIIEPTHU3a KauyecTBa MOTPEOUTEIBCKUX TOBApOB» (sl MPOQecCHOHATBHBIX
00pa30BaTeNbHBIX OPTaHU3AIIHA);

v yuebHoro miuaHa no crenuanbHocTH 38.02.05 «ToBapoBeneHHe M SKCIEpTH3a KauyecTBa
MOTPEOUTEITLCKUX TOBAPOB)

4 MeroaudeckuMy MaTepHalaMH I10 00s3aTeNIbHOW 0011e00pa30BaTeIbHON AUCITUILIMHE
«MATEMATHUKA»

[Iporpamma oOmeobpazoBatenbHOM  aucuuminabl  «MATEMATHUKA» paspaboTtaHa B
coorBeTcTBUM ¢ KoHuenuueld mnpenojaBaHusi oO0IIe00pa3oBaTeNbHbIX JAUCHUIUIMH C  Y4YETOM
npodecCHOHAbHOM  HAmpaBJIIEHHOCTH MPOrpaMM  CpeAHero MpodeccHOHANbHOTO  00pa3oBaHMUs,
peann3yeMbIxX Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHus, YTBEP)KICHHON pacnopsbkeHueM MUHUCTEepPCTBa
npocsemienus: Poccuiickoin @enepaunn ot 30.04.2021 Ne P-98, Ha ocHoBanuu nuchMa JlemaprameHTa
rOCyIapCTBCHHOW  MOJMMTHKH B  cdepe  cpemHero  mpoPecCHOHATBHOIO  O0Opa3oBaHUA |
npodeccuonansHoro odyuenuss Munuctepcrsa npocsenienus Poccuiickoit @enepanuu ot 30.08.2021 Ne
05-1136 «O HampaBiIeHUU METOIUK IPEMOIABAHHS.

Copepxanue paboueit nmporpaMmsl mmo oOmieoo6pazoBarensHoi aucuuruinae «MATEMATUKA»
pa3zpaboTaHo ¢ y4&ToM:

CHUHXpOHM3alMU oOpa3oBarenbHbIX pe3yabTaroB PI'OC COO (JIUYHOCTHBIX, HPEIMETHBIX,
MetarnpeameTHeix) 1 @I'OC CIIO (OK, I1K) ¢ yuerom npodeccruonamuzam.

Copneprkanue nporpaMMsl 00111€00pa30BaTeIbHON AUCIUIUIMHBI HAIIPABICHO Ha
JOCTHKEHHE CIENYIOIIMNX LeNel U 3a1au.

[Tporpamma o6meobpazoBarenpHor aucuuiinHael  «MATEMATUKA» pazpabotaHa B
cootBeTcTBUM ¢ KoHuenuueld mnpenojaBaHusi oO0IIe00pa3oBaTeNbHBIX JAUCHUIUIMH C  Y4YETOM
npoeCCHOHATBLHON  HANpPaBJIEHHOCTH MPOrpaMM  CPeJHEero MpodecCHOoHaIbHOro  00pa3oBaHuS,
peain3yeMbIX Ha 6a3e OCHOBHOIO 00111ero 00pa3oBaHus, YTBEPKIEHHONW pacnopsikeHrneM MuHHucTepcTBa
npocsenieHus Poccuiickoit @enepanuu ot 30.04.2021 Ne P-98, ma ocHoBannu nucema JlemaprameHTa
rOCyJapCTBEHHOW  MOJMUTHUKA B  cdepe  cpeaHero  mnpodeccHoHambHOro  o0pa3oBaHHMs U
npodeccuoHaabHOro o0yueHust Munucrepctsa npocseieHus Poccuiickoit @enepanuu ot 30.08.2021 Ne
05-1136 «O HanpaBIIEHUU METOIUK TIPETIOABAHMS.

Copnepxanne paboueit mporpammbl no mnpeamery OV, 08 «MATEMATHUKA» (6a3oBblit
YpOBEHB) pa3pabOTaHO HAa OCHOBE: CHHXpPOHH3alMH o0pa3oBaTenbHBIX pesynbratoB GI'OC COO
(TMYHOCTHBIX, TpeaMeTHbIX, MeTanpenMeTHbix) u ®I'OC CIIO (OK, IIK) ¢ ydyerom mnpoduiabHOI
HAIpPaBJIEHHOCTH CIEUAIbHOCTH.

Conepxanue mnporpaMMbl 00pa3oBaTeNbHON JAUCHUIUIMHBI HANpPaBICHO Ha JIOCTHXKEHHE
CIEAYIOIIMX LEeer U 3a1a4:

Heas ocoenusi Ol (B coorBerctBuM c TpeboBanusmu OI'OC COO, opueHTtanueil Ha
pesynmpTatel  ®I'OC CIIO): ocBoeHue o0O0ydYaOMIMMUCS COJAEpX)aHUsA 00Ie00pa3oBaTEeIbLHOM
JUCIMIUINHBEL  «MaTemMaThka» M JOCTH)KEHHE pE3yJbTaTOB €€ HU3Y4YEeHUS B COOTBETCTBUM C
tpeboBanusiMu GI'OC COO c yuetom npodeccuonanpHoi HanpasieHHocTH OT'OC CIIO.

3anauu ocBoenust OJ1:



- (¢dopMHpOBaTh NPEACTABICHUS O COLMAIBHBIX, KYJIBTYPHBIX M HMCTOPHUYECKUX (hakTOpax
CTaHOBJICHUSI MATEMATHKH;

- ($opMHPOBATH OCHOBBI JIOTHYECKOTO, AITOPUTMUYECKOTO M MATEMAaTHYECKOTO MBIIILICHUS;

- (opMHpOBATH YMEHMSI IPUMEHATH MOJIyYCHHbIC 3HAHUS NPU PEIICHUM Pa3JIMYHbIX 337134, B
TOM 4HciIe IPOPECCHOHATIBHBIX;

- (opMupoBaTh MPEJCTABICHUS O MATEMAaTHKE KaK YacTH OOIIEUEIOBEYECKOH KYIbTYpHI,
YHHUBEPCAIbHOM SI3bIKE HAYKH, I03BOJISIONIEM OIIMCBIBATH U U3Yy4aTh PEabHbIEC IPOLIECCHI U SIBJICHMUS.

OBIIASI XAPAKTEPUCTHKA PABOYEI IPOTPAMMEI OBIIIEOBPA30OBATEJILHOI
TACIHATITAHBI

1.1. Mecro yueOHOro nmpeaMera B CTPYKType OCHOBHOII 00pa3oBaTe/IbHOl NMPOrpamMMBbl:

Oobmeobpa3oBarenbHas AucHUIUIMHA «Martematuka» (0a30BbIii ypOBEHB) SIBIISETCS 00s3aTelIbHOMN
4acTbi0 0011e00pa30BaTeNIbHOrO UKIA OCHOBHOM 00pa30BaTelbHONW MpPOTrpamMMbl B COOTBETCTBUU C
®I'OC no cneuuanbHoctd 38.02.05 «ToBapoBeneHue u HKcmepTU3a KadecTBa MOTPEOUTENbCKUX
TOBApPOBY.

1.2. TIlnanupyemble Pe3ybTAThl OCBOECHHUS TUCIHUTINHBI:

Copepxanne o0meoOpa3zoBaTenbHON  AucHUIUIMHBL  «MartemaTuka»  (0a30BbIi  YpOBEHB)
HaIlpaBJICHO HA JIOCTHKEHHUE JIMYHOCTHBIX, METANIPEIMETHBIX U MpeaMeTHbIX (nanee — [Ip) pe3ynbratoB
oOyuenusi, pernamentupoBaHHbix PI'OC COO u c yuerom QenepanbHON OCHOBHOM paboueit
MporpamMmoin mo «MaTeMaTuke».

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS OCHOBHOW 00pa3oBaTeNIbHON MpOrpamMmbl O0y4YaIOUTUMUCS
JOJDKHBI OTPa)KaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOM
BHYTPEHHEH NO3ULMENH JIUYHOCTH, CUCTEMON IIEHHOCTHBIX OpPHUEHTAlMH, MO3UTUBHBIX BHYTPEHHUX
yOKICHHUHM, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IICHHOCTSM POCCHHCKOTO OOIIeCTBA, paCIIMpEHUE
KU3HEHHOTO OIbITAa W ONBITA JEATEIbHOCTH B IMPOLECCE pean3alid OCHOBHBIX HallpaBJICHUN
BOCITUTATEIHHOM ESITEILHOCTH, B TOM YHCIIE B YaCTH:
rPA’XKAAHCKOI0 BOCIIMTAHMSA:

— c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOYYaIOMIErocsl KaK aKTUBHOTO W OTBETCTBEHHOTO
YJIEHa POCCUIICKOTO 00111eCTBA;

- OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIOPSIKA;

— NPUHATHE  TPAJAUIMOHHBIX  HAIIMOHAJIBHBIX,  OOIIEYENIOBEUECKUX  TyMaHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

- TOTOBHOCTh  MPOTHBOCTOSTH  WJCOJOTHMM  OKCTPEeMHM3Ma, HaAIMOHANU3Ma, KceHohoouu,
JUCKPUMMHALIMY 10 COLUATbHBIM, PEIMTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM;

— FOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPEcax TPaKJAaHCKOrOo OOIIEeCTBa,
y4acTBOBaTh B CaMOYIMPABICHUH B 00IIC00pa30oBaTEIbHON OpraHu3allid W JACTCKO-IOHOIIECKUX
OpraHu3alusix;

— yMEHHE B3aUMOJICHCTBOBATh C COIMAILHBIMA MHCTUTYTaMU B COOTBETCTBHH C UX (QYHKIHMIMHU U
Ha3HA4YCHHEM;

— TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

NATPUOTHYECKOT0 BOCTIUTAHUSA:

- c(hOpMUPOBAHHOCTh POCCHUICKON TPaXTAHCKOW WIACHTUYHOCTH, TMATPUOTU3MA, YBAKEHHS K
CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoOM, rop1ocTu 3a CBOM Kpaii, cBOX0 Poauny, cBoi
SI3BIK U KYJIBTYPY, MPOILIOE M HACTOAIIEE MHOTOHAIIMOHATIFHOTO Hapoa Poccuu;

— LIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, HCTOPUYECKOMY M IMPUPOIHOMY
HacJeAulo, MaMsATHUKAM, TpaauuusM HaponoB Poccum, noctmwxenussm Poccunm B Hayke, MCKYCCTBE,
CIIOpTE, TEXHOJIOTUSIX U TPY/IE;

— uzeiHast yOeKIeHHOCTh, TOTOBHOCTh K CIYXKEHUIO U 3ammure OTeyecTBa, OTBETCTBEHHOCTD 32 €ro
Cyns0y;



AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

- OCO3HAHUE JYXOBHBIX ICHHOCTEN POCCUICKOr0 HAPO/a;

— c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

— CIIOCOOHOCTh OILICHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMUBOIO OYAyIIero;

- OTBETCTBEHHOE OTHOILIEHNE K CBOMM POAUTENSAM U (UIM) IPYTHM YieHaM CEMbU, CO3aHUI0 CEMbU
Ha OCHOBE OCO3HAHHOTI'O MPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C TPAJAMIIMSAIMU HAPOJIOB
Poccuu;

3CTETHYECKOI0 BOCIIUTAHMS:

— ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIIECTBEHHBIX OTHOIICHHIA,

- CIIOCOOHOCTh BOCIIPUHHMMATH DPA3JIMYHbIE BUABI MCKYCCTBA, TPAJAMIIMU M TBOPUYECTBO CBOETO U
JIPYTUX HApOAOB, OLIYIIATh YMOIIMOHAIILHOE BO3/ICHCTBUE UCKYCCTBA;

- yOEXACHHOCTh B 3HAUMMOCTHU JMJI JIMYHOCTH M OOIIECTBa OTEUECTBEHHOTO U MHUPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAAULUN U HAPOJHOTO TBOPUYECTBA;

— TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BUIAX HMCKYCCTBA, CTPEMJICHHUE MPOSBISATH KadyecTBa
TBOPYECKOMN JTMYHOCTH;

¢u3nvYecKOro BOCIUTAHUSA:

- c(OpPMHUPOBAHHOCTH 3JI0POBOTO M 0O€30MacHOro 00pasa >KW3HU, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBbIO;

- NOTPEOHOCT, B (PU3MYECKOM COBEpPUICHCTBOBAHHMM, 3aHSTHUSX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeSATEIbHOCTBIO;

— AKTUBHOE HEMPHSITHE BPETHBIX MPHUBBIUEK M WHBIX (OPM MPUUMHEHUS Bpeaa (QU3HUECKOMY H
MICUXUYECKOMY 37I0POBBIO;

TPYAOBOI0 BOCIIUTAHUSA:

— TOTOBHOCTB K TPYY, OCO3HaHUE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

- FOTOBHOCTh K AKTHMBHOM JEATENIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOM HANpaBIIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITEILHO BBIMIOIHSITH TAKYIO ACSITEIbHOCTD;

— WHTEpPEC K pa3Iu4HbIM cepam TpoPecCHOHATBHON NEeATeTbHOCTH, yMEHHE COBEpIIAThH
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

- TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPA30BAHHIO HA MPOTSHKEHUH BCEH KU3HU;
JKOJIOTMYECKOr0 BOCTIMTAHUS:

— c(hOpMUPOBAHHOCTH IKOJIOTHIECKON KYJIbTYPhl, TOHUMAaHUE BIUSHUS COIIMAIIBHO-YKOHOMUYECKHUX
MPOIIECCOB HA COCTOSIHHE TMPUPOJHON M COIMAIBHOM Cpejbl, OCO3HaHUE TI00aTbHOTO XapakTepa
HKOJIOTHYECKUX TPoOIeMm;

- IJIAHUPOBAHUE W OCYILIECTBJIEHUE IEHUCTBUU B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUS LEJeH
YCTOMYHUBOTO Pa3BUTHS YEIOBEUECTBA;

- AKTHUBHOE HENPUSTHE IEUCTBUM, MPUHOCAIINX BPEl OKPYKAIOIIEH CpEE;

— YMEHHE TPOTHO3UPOBATH HEOIATOMPUSTHBIE DKOJIOTHUYECKUE IOCIEACTBUS MPEANPUHUMACMBIX
JEWCTBUM, MPETOTBPAIIATh HX;

— pacIIMpeHHe ONbITa I€ATEIbHOCTH HKOJIOTHYECKON HAIIPaBIEHHOCTH;

LHEHHOCTH HAYYHOI'0 MO3HAHMSL:

- c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO HA JHAJIOTE KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJHUKYJIBTYPHOM MUDE;

— COBEPIIICHCTBOBAHUE SI3BIKOBOW M YMTATEIbCKOM KYJIbTYPHI KaK CPEJCTBA B3aUMOJICHCTBUS MEXTY
JIFOJIBMH U TIO3HAHHS MUPA;

— OCO3HAaHUE IIEHHOCTH HAY4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYLIECTBISATH MPOCKTHYIO |
HCCIIEA0BATENIbCKYIO A TENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.



- MeranpeaMeTHble pe3yibTaThl OCBOCHHSI OCHOBHON 00pa30BaTelbHOW MPOTPAMMBI JOJKHBI
OTpaXkaTh:

- OBiajiecHHEe YHUBEPCAIbHBIMU YU€OHBIMHU O3HABATEILHBIMM JICHCTBUSIMU:

a) 0a30BbIC JTJOTMYECKUE JICHCTBUS:

- CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTyaJM3MpOBaTh MPOOJIEMy, paccMaTpUBaTh €¢
BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIH MNMPU3HAK WJIA OCHOBAHWS JUIS CPAaBHEHUS, KiaccuUKamu W
00001IECHHS;

- OTIPECIIATD SN JSATCIIbHOCTH, 33/1aBaTh apaMeTPbl M KPUTEPUH UX JIOCTHIKCHUS,

- BBISBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHHSIX

- BHOCHTH KOPPEKTHBBI B JICATEIIBHOCTD, OIICHUBATh COOTBETCTBHE PE3Y/IbTATOB IICJISIM, OLICHUBATH
PUCKHU TIOCIIEACTBHIA JESTEILHOCTH,

- pa3BHUBATh KPEATUBHOE MBIIIIJICHHUE ITPU PEIICHUH KHU3HECHHBIX MPOOJIEM;

0) 0a30BEIE HCCIEA0BATENLCKHIE NECHCTBHUS:

- BJIQJICTh HABBIKAMHU YYCOHO-HCCIICIOBATEIBCKOM ¥ TPOSKTHOW JEATEIHHOCTH, HABBIKAMHU
paspernieHus mpooem;

- CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEHICHHS MPAKTHYCCKUX
3aJ1a4, IPUMECHEHHIO Pa3IUYHBIX METOJIOB MIO3HAHMS,

- OBJIAJICHUEC BUJAMH JICATCIIBHOCTH TI0 TIOJYYCHUIO HOBOTO 3HAHHS, €r0 WHTEPIPETAIUH,
peoOpa3OBaHUI0 M TPHUMEHECHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsX, B TOM YHCIE MPH CO3JIaHUU
y4EOHBIX M COIMATBHBIX IIPOCKTOB;

- (dbopMUpOBaHWE HAYYHOTO THIIA MBIIUICHHS, BJIaJICHUE HAYYHOW TEPMHHOJIOTHCH, KIFOYCBBIMU
ITOHATHUSAMM ¥ METOJAMHU;

- CTaBUTh M (HOpPMyTHpOBaTh COOCTBEHHBIC 3a7adydl B 00OpPa30BaTCIIbHOW JCATEIBHOCTH H
KU3HCHHBIX CHTYaIUIX;

- BBISIBIISITh [IPHYUHHO-CIICICTBEHHBIC CBSI3M M aKTYaJIM3UPOBATH 3aJlavy, BBIIBUTATh THUIIOTE3Yy €€
pellieHHsI, HaXOJUTh apPTyMEHTBI JUIsl JIOKA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3a/laBaTh HapaMeTpbl U
KPUTEPHH PEIICHHS,

- AHAIM3UPOBATh TMOJTYYEHHBIE B XOJ€ PEIICHMs 3a/1ayll Pe3yNbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATh IPUOOPETCHHBIHN OIIBIT;,

- pa3pabareiBaTh IUTAH PEIICHHS MPOOJIEMBI C YYETOM aHAJIM3a MMCIOIIUXCS MaTepHATbHBIX U
HEMaTepUaIbHBIX PECypPCOB;

- OCYIIECTBIISITh IIEJICHANPABICHHBI TOMCK TIEpeHOca CPEACTB M CHOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO Cpeny;

- YMETh IMEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO M MPAKTUYCCKYIO 00JIACTH KU3HEACITEITLHOCTH;

— YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTei;

— BBIJIBUTATh HOBBIC UJICH, IPE/JIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

- CTaBUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUS;

B) pabora ¢ uHbopMaIHEH:

- BJIQJICTh HABBIKAMH ITOTYYCHHS WH(OPMAIUKA W3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIIHLHO
OCYIIIECTBIIAThH IMOUCK, aHAJIN3, CHCTEMATH3AIUI0 W WHTEPIIPETANIO WH(GOPMAIIUU PA3TUYHBIX BUIOB U
(dbopM mpeIcTaBICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3UYHBIX (opMaTax C y4ETOM Ha3HAYCHUS HWHQPOPMAIUU U IIEJICBOM
ayJTUTOPHUH, BEIOUpAst ONTHMATLHYIO (OpPMY TIPEICTABICHHS M BU3yaTH3alliH;

- OIICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh WH(POpPMAIUU, €€ COOTBETCTBHE IPABOBBIM U
MOpPaIbHO-ITHYECKHUM HOPMaM;

- UCIIOJIb30BaTh CPEJCTBA WH(POPMAITMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTHH B PEHICHHH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OpTraHU3aAIlMOHHBIX 3aJa4 C COOJIIOJIcHHEeM TpeOOBaHUM
PrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHCHBI, PECYpCOCOCPEKEHUS, MPABOBBIX W ITHUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;




— BJIAJICTh HABBIKAMH PACIIO3HABAHUS M 3aIUTHl MHPOpPMALUHU, MHOOPMAIIMOHHONW OE30MacHOCTH
JIUYHOCTH.

OBnajieHNEe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU:

a) obuieHue:

— OCYILECTBIISATh KOMMYHHUKAILIUU BO BCeX cepax KU3HM;

- pacrio3HaBaTh HeBepOaJbHBIE CPEACTBa OOIICHHWS, MOHMMAaTh 3HAYCHHE COIMAJIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(DIUKTHI;

- BJIAJICTh Pa3INYHBIMU CIIOCOOAMH OOLIEHUS U B3aUMOJECHCTBUS;

- apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMAr4aTh KOH(QIMKTHbIE CUTYaLlUH;

- pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM SA3BIKOBBIX CPENICTB;

0) coBMecTHas JesITeIbHOCTD:

— MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHU1yaIbHON paboTHI;

- BbIOMpPAaTh TEMAaTHMKy M METOJAbl COBMECTHBIX JACHCTBUI € ydeToM OOIIMX HHTEPECOB H
BO3MOXXHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

— IPUHUMATD LIEJTM COBMECTHOH AESITEIBbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JEUCTBUSA I10
€€ JOCTH)KCHMIO: COCTABJIATH IUIAH JEUCTBUHM, PAcCHpeNeisaTh POIM € Y4ETOM MHEHMM YYaCTHHUKOB,
00CyX/1aTh pe3yJbTaTbl COBMECTHOW: paboOThI;

- OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJIAJa M KaXJIOr0 y4yaCTHHMKAa KOMaHJbl B OOUIMIl pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

- IpeiaraTb HOBBIE IIPOCKTBI, OLIEHMBATh HUIEH C IO3ULUM HOBU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

— KOODAWHUPOBATh W  BBIIOJHATH pabOTy B  YCIOBUSIX pEabHOrO, BHPTYaIbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYILECTBIIATh IMTO3UTUBHOE CTPATETMUYECKOE IIOBEIECHUE B PA3IMYHBIX CUTYalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBnajicHE YHUBEPCAIbHBIMU PErYISTUBHBIMU JCHCTBUAMMU:

a) caMOOpraHu3alus:

- CaMOCTOSITENIEHO OCYIIECTBIIATH M03HABATEIbHYIO JACATEIbHOCTD, BBISBIATH IPOOJIEMbI, CTABUTH U
(dbopMyIMpOBaTh COOCTBEHHBIE 337]aUl B 00pa30BaTEIbHOM IEATENbHOCTH U )KU3HEHHBIX CUTYAIUX;

- CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH pELIEHUS NpoOJeMbl C YYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEAIOUTEHUII;

- JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

- pacuIMpsATh paMKH Y4eOHOTI0 IpeMEeTa Ha OCHOBE JIMUHBIX MPEATNOYTEHHIA;

- JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

- OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

- croco0cTBOBaTh (OPMUPOBAHUIO W TMPOSBICHUIO LIMPOKON SPYAUIMH B pPa3HBIX 00JACTIX
3HAHUU, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

- JaBaTh OLIEHKY HOBBIM CHUTyallUsiM, BHOCHTb KOPPEKTHBBI B JESTEIbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

- BJIaJICTh HABBIKAMU I103HABATENbHONH pe(IeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUU U
MBICIUTENBHBIX [TPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUM;

- MCIIOJIb30BaTh pUeMbI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpa BEPHOTO PELICHHUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

B) SMOUMOHAJILHBIA WHTEIIEKT, Ipeanoaralomuil chopMUPOBAHHOCTD!

- CaMOCO3HAaHUs, BKIIIOYAIOILET0 CIIOCOOHOCTh TOHUMATh CBOE SMOILIMOHAIBLHOE COCTOSIHUE, BUJIETh
HaNpaBJIeHUs Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

- CaMOpEeryJIMpOBaHus, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHME MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IOBEJIEHHE, CITIOCOOHOCTD aJaNTHPOBATHCS K SMOLMOHATLHBIM U3MEHEHUSM U MPOSBIATh THOKOCTD,
OBITH OTKPBITHIM HOBOMY;




- BHYTPEHHEH MOTHBAIIMHU, BKIIOYAIOIICH CTpEeMIICHHUE K JOCTHKCHHIO IIE]Id U YCIIeXY, ONTUMHU3M,
WHUITUATHBHOCTh, YMEHHUE JICHCTBOBATh, HCXOJI U3 CBOMX BO3MOKHOCTEH;

- IMMATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE APYTUX, YUUTHIBATh
€ro MPHU OCYIIECTBICHUN KOMMYHUKAIIUU, CIIOCOOHOCTh K COYYBCTBHUIO U COTICPEKUBAHHUIO;

- COLIMAJILHBIX HABBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh BBICTPAMBATh OTHOLICHHS C JPYTHMH
JIFOJTbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC M pa3peliaTth KOH(IUKTHI,

') IPUHATHE ce0S M APYTUX JIIOAEH:

- IPUHUMATB CeOsl, TOHMUMasi CBOM HEJIOCTATKU M JIOCTOMHCTRA,;

- IMPUHUMATh MOTHBBI U apI'YMEHTBI JPYTHX JIFOJICH TIPH aHAIHM3E PE3yJIbTaTOB JCSITCIBHOCTH;

- IpHU3HaBaTh CBOE IIPABO U MPABO JPYTUX JIOJCH HA OIINOKY;

- pa3BHUBATh CIIOCOOHOCTh IOHUMATh MUP C MTO3UIUH JIPYTOro YeJIOBEKA.




O6umue Il1anupyemble pe3yJibTaThl 00ydeHust
KOMIETCHIHH O6mue’ JlucuMnIMHapHbie’
OK 02 - FOTOBHOCTB K TPYJLy, OCO3HAHHE IIEHHOCTH -BJIaJIETh METOJIAMH JIOKA3aTEIbCTB, AITOPUTMAMH PENIECHHS 3a/1a4; YMEHHE
OpraHu3oBLIBATH MacTepcTBa, TPYAOI06He; (GOpMyITMPOBATE ONPE/IETEHH S, AKCHOMBI U TEOPEMBI, IPUMEHSTH MX, IIPOBOUTH
COOCTBEHHYO - TOTOBHOCTb K aKTHBHOI JIEATEIBLHOCTH JI0Ka3aTeNbHBIE PACCYKICHUS B XOJI€ PELICHHS 3a/1a4,;
JIeATEBHOCTD, TEXHOJIOTUYIECKON ¥ COMATBHON HAMPABJIEHHOCTH, - YyMETB ONEPHPOBATH MOHATUAMH: CTEIIEHb YHCIIA, IOrapu(M 9rcia; yMEHUE

BHIOMPATH TUIIOBHIC
METOZBI M CIIOCOOBI
BBITIOTHEHHS
MpodecCHOHATBHBIX
3a71a4, OLICHUBATh UX
b hekTUBHOCT U
Ka4eCcTBO

CIIOCOOHOCTh MHUITMUPOBATh, TUIAHUPOBAThH U
CaMOCTOSITEIILHO BBIMOJIHATE TAKYHO JICATEILHOCT;

- MHTEpEC K Pa3TuIHBIM chepam IpodhecCHOHATBHON
e TeTLHOCTH,

ORiaieHHe YHUBEPCAIBLHBIMYU y4€OHBIMH
NMO3HABATEIbHBIMH A€HCTBUAMU:

a) 0a30BbIe JJOTHYECKHE TeiCTBHS:

- CaMOCTOSTENIBLHO (POPMYJIMPOBATh M aKTYaIU3HUPOBATh
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBEHHBIN IPU3HAK HITH
OCHOBaHUS JUIsl CpaBHEHHMS, KiaccuUKauy u
0000111IeHN ST

- OTIPEIEIATH IIeNN IeITeIbHOCTH, 331aBaTh
MapaMeTpsl M KPUTEPUN UX JOCTHKEHUS;

- BBIABJIATH 3aKOHOMCPHOCTHU U IIPOTUBOPEYHA B
paccMaTpuBaeMbIX SBICHUSIX;

- BHOCUTh KOPPEKTHUBEI B JIESTEILHOCTD, OLICHUBATh
COOTBETCTBHE PE3y/IbTATOB LIEJISAM, OLICHUBATh PUCKHU
MOCJEACTBUHN IEATCILHOCTH;

- pa3BUBaTh KPEATHBHOE MEIIIJICHHUE TIPH PEIICHUH
KU3HEHHBIX MTPOOIIEM

0) 0azoBbIe HCCJIEAOBATEIbCKHE AEHCTBUS:

- BIIQJIETh HABBIKAMH YI€OHO-HCCIIeI0BATENICKON 1
MTPOEKTHOM NeSTENFHOCTH, HABBIKAMU pa3peleHus
po0em;

- BBIABJIATH IPUYNHHO-CJICACTBCHHBIC CBA3U U
AKTyaJIM3UPOBAaTh 33ja9y, BBIIBUTATh THIIOTE3Y €€

BBITIOJTHSATH BEIYUCIICHHE 3HAUYCHUI 1 TPpeoOpa3oBaHus BEIPAKEHUH CO CTENICHAMU U
norapudmamu, mpeoOpazoBaHus APOOHO-PALIMOHATBHBIX BEIPAKEHUII;

- YMETh ONEPHPOBATh MOHATHAMH: PallMOHATIbHBIC, HPPAOHAIBHBIC, TOKA3aTeIbHbIC,
CTEINeHHBIE, JIoTapru(pMUUECKHE, TPUTOHOMETPHIECKUE YPABHEHNUS U HEPABEHCTBA, HX
CHUCTEMBI;

- YMETh ONEPHPOBATh MOHATHSIMU: (QYyHKIUS, HepepbIBHAS (QYHKIHS, POM3BOIHAS,
nepBooOpa3Hasi, OIpeeTICHHBII HHTETPa; yMETh HAXOIUTh IPONU3BOIHEIC
AIIEMEHTAPHBIX (PYHKIMN, HCTIOIB3Ys CIPABOYHBIC MaTepPHabl; HCCIIEAOBATh B
MPOCTEHIINX CiTydasx GyHKIUN HA MOHOTOHHOCTbD, HAXOAUTh HANOONbIIHE U
HaMMEHBIIINE 3HAUeHNs (PYHKIMIL; CTPOUTD IpaIKH MHOTOUWICHOB C HCIIOJIb30BaHHEM
amnmapara MaTeMaTH4ecKOTO aHaJn3a; MPUMEHSTh TPOU3BOIHYIO MPU PEUICHUH 3a7a4
Ha JIBM)KEHUE; pelIaTh MPaKTHKO-OpUEHTHPOBAHHbIC 3aJ]aui Ha HAUOOJBIINE 1
HaMMEHBIIINE 3HAUCHNS], HAa HAXOXKICHUE ITYTH, CKOPOCTH M YCKOPECHUS;

- YMETh ONEPHPOBATh MTOHATHAMH: PallMOHaIbHAS (QYHKINS, TIOKa3aTesbHast PyHKINU,
creneHHast QyHKIUS, Jorapudmudeckas GyHKIUS, TPUTOHOMETpHUECKHE QYHKIINH,
oOpaTHbIe QYHKINH; yMEHUE CTPOUTH ITPaUKH N3yYEHHBIX (QYHKINI, UCIIOIb30BATh
rpadKu Mpy U3yYSHNH MPOLIECCOB U 3aBUCUMOCTEH, ITPU PEIICHUH 33/1a4 U3 IPYTHX
yUeOHBIX MPEIMETOB H 33/1a4 U3 PeaTbHOM )KH3HHU; BBIpaXaTh GOpMyIaMu
3aBUCHUMOCTH MEKTY BEJTMUNHAMU;

- YMETh pemarh TEeKCTOBBIE 331a4H Pa3HbIX TUIOB (B TOM YMCIIE Ha MIPOLEHTHI, IOJIH U
YacTH, Ha JIBIKEHHE, pPaboTy, CTOUMOCTb TOBApPOB M YCIIYT, HAJIOTH, 3aa4H U3 001acTu
yIpaBlieHHs! TMYHBIMHA U CEMEHHBIMU (PMHAHCAMH); COCTABIISITH BHIPAKEHUS,
ypaBHEHHsI, HEPABEHCTBA M X CUCTEMBI 110 YCIIOBHIO 3a/1a9H, UCCIIEI0BATh
HOJyYeHHOE PEIICHUE U OIIEHUBATh MPaBIONOJO0HOCTh PE3yIbTaTOB;

- YMETh OTNIEPUPOBATH MOHITUSMH: CpeiHee apuPMETHIECKOE, METUaHa, HAUOOIbIIee 1
HaMMeEHbIIlee 3HAYCHUS, pa3Max, JUCIIEPCHs], CTAHIAPTHOE OTKIIOHEHHE YHCIIOBOTO
Habopa; yMeTh U3BJIEKATh, MHTEPIPETUPOBATh HHPOPMAIMIO, TPEACTABICHHYIO B

1 YKasbIBalOTCA IMHHOCTHbIE M MeTanpeameTHble pesyabTaTtbl 3 PrOC COO (B nocnegHen pepgakumm ot 12.08.2022) 8 oTrnaronbHoi dopme, dopmupyembie
obuweobpasoBaTenbHOM ANCUMNANHOMN
2 IncumnamHapHble (npeameTHble) pe3y/bTaTbl YKa3blBalOTCA B COOTBETCTBMM C UX MOAHbIM nepeyHem 8o PTOC COO (8 nocneaHeit pegakumm ot 12.08.2022




pelIeHNs, HAXOAUTh apTyMEHTHI sl J0Ka3aTeNbCTBa
CBOMX YTBEP)KICHHI, 3a/1aBaTh apamMeTpsl U KpUTEPUU
pelieHus;

- AHAJTM3UPOBATH TOIYYEHHBIE B XO€ PEIICHUS 3312491
pe3ynbTaThl, KpUTUYECKH OIIEHUBAThH UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSX;

-- YMETb [IEPEHOCUTD 3HAHUA B [I03HABATEIBHYIO U
MPAKTUYECKYI0 001aCTH KU3HEAESITEIbHOCTH;

- YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX
MIpeIMETHBIX 00JIacTel;

- BBIIBUTATh HOBbIE UJIEH, IPeIaraTb OpUrHHAIbHbIE
MIO/IXOJIBI U PEIICHHUS;

U CIIOCOOHOCTH MX MCIIOIb30BAaHMS B IO3HABATEILHOM U
COLMAJIbHOW MPaKTUKE

TabNMIIaxX, Ha JarpaMmax, rpagukax, OTpaKaroIllyt0 CBOWCTBA PealbHBIX MPOIECCOB
U SIBJICHUIA; TIPENICTABIISATh MH()OPMALIUIO C TOMOLIBIO TAOJUIL ¥ IHarpaMm;
UCCIIEIOBATh CTATUCTUYECKHE IaHHBIC, B TOM YHCIIE C IPUMEHEHHEM rpapHuecKux
METOJIOB M DIIEKTPOHHBIX CPEJICTB;

- YMETh ONICPUPOBATh MOHATHSIMH: CITyYaiHBIN OTBIT M CIIy4aiiHOE COOBITHE,
BEPOSATHOCTh CIY4aifHOTO COOBITHSI; YMCHUE BBIYHCIISATH BEPOSITHOCTD C
UCTIOJIb30BaHHEM IrpaUIecKUX METOJIOB; IPUMEHSITH ()OPMYJIBI CIOKEHUS U
YMHOXEHHSI BEPOSITHOCTEH, KOMOWHATOPHBIE (PAKTHI M POPMYITBI TIPH PEIICHHUH 33134,
OLICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHIA; 3HAKOMCTBO CO CITy4ailHBIMH
BEJIMYMHAMHE; YMEHUE MPHBOIUTH MIPUMEPHI TPOSBICHHSI 3aKOHA OOJNBIIX YUCET B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETh OIIEPUPOBATh MOHATHIMH: TOYKA, MPsIMasi, INIOCKOCTh, IIPOCTPAHCTBO,
JIBYTPAaHHBIH yroJI, CKPSLIMBAIOIIUECS MPSIMBbIC, MapaluIeIbHOCTh U
MEPIEHIUKYISIPHOCTD MPSIMBIX M MIOCKOCTEH, YTOJI MEXKAY MPSMBIMHU, YTOIT MEXKIY
OPSIMO#l U TIIOCKOCTBIO, YTOJI MEXK/TY TIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0
TUIOCKOCTH, PACCTOSTHUE MEX/Y MPSIMBIMH, PACCTOSHUE MEXK/Y IJIOCKOCTSIMH; YMEHHE
WCTIOJIb30BaTh MPY PEIICHUH 33134 U3yYeHHbIC (DAKThI U TEOPEMBI IITAHUMETPHH;
YMEHUE OIICHUBATh Pa3Mepbl 00bEKTOB OKPYKAFOIIETO MUPA;

- YMETh OIIEPUPOBATh MOHATHSIMHU: MHOTOTPAaHHUK, CEUCHUE MHOTOTpaHHUKA, KYO,
napanienenuIes, Npru3Ma, mupamMusa, GUrypa u NoBEpXHOCTh BPALICHUS, IWIIUHJID,
KOHYC, 11ap, cdepa, ceueHus (HUTrypbl BpaleHHUs, MIIOCKOCTh, Kacarommasics chepsl,
UJIMHPA, KOHYCA, TUIOIIAIb IIOBEPXHOCTH MMUPAMU/IbI, TIPH3MBbI, KOHYCA, IIINHIIPA,
I0IIaIb cepbl, 00beM KyOa, MPSIMOYTOJILHOTO Mapajule/euie/a, THPaMHUIbI,
MIPU3MBI, [IWJIHHPA, KOHYCA, [IIapa; yMEHUE N300paKaTh MHOTOTPAHHUKH U
MOBEPXHOCTH BPAICHUS, UX CEUCHHSI OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOR
Y JIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHUE
pacrno3HaBaTh MPaBUIbHBIC MHOTOIPAHHUKHY;

- YMETh OMIEPUPOBATH MOHITUAMH: IBUKECHHE B IIPOCTPAHCTBE, MOT00HBIC GUTYPHI B
MPOCTPAHCTBE; UCIIOIb30BATH OTHOLICHHE TUIOIIA/ICH TOBEPXHOCTEH H 00bEMOB
NMOJOOHBIX (GUTYp MPH PELICHUH 33]a4;

- YMETh BBIUUCIIATH TCOMETPHUECKUE BETUIHMHBI (JUTHHA, YTOJ, TUIOIIAIb, 00beM,
TUTONIA b TOBEPXHOCTH), UCTIOJB3YS U3yUeHHBIC (DOPMYJIIBI B METOIHI;

- YMETh ONIEPUPOBATh MOHATHIMH: IPSIMOYTOJIbHAS CHCTEMA KOOPIMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA, CKATSPHOE TIPOU3BEIICHUE, YTOJI MEXKILY
BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3BEICHNUE BEKTOPA HA YUCII0; HAXOIUTh C IOMOILBIO
U3YYEHHBIX (POPMYIT KOOPAUHATBI CEPEMHBI OTPE3KA, PACCTOSHHE MEXKIY IBYMS
TOYKAMH;
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- YMETb BEIOUPATh MTOAXOIAIINN N3yYEeHHBIA METOJ IS PEIICHUS 3a/1a4H,
pacrno3HaBaTh MaTeMaTUYEeCKHE (DaKThl I MATEMATUYCCKUE MOJICITH B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMCHHUE IPUBOAUTH TPUMEPHI
MaTEeMaTUYECKUX OTKPBITUM POCCUIICKON 1 MUPOBOM MaTEMATHYECKON HAYKHU.

- YMETh ONEpUPOBATh MOHATUAMHU: ONpeeNiCHUE, aKCuoMa, TeOpeMa, CICACTBHE,
CBOICTBO, MPU3HAK, JIOKA3aTEIbCTBO, PABHOCUIIBHBIC (POPMYIIMPOBKH; YMEHHUE
(hopMynupOBaTH 00paTHOE ¥ MPOTHUBOIOIOKHOE YTBEPKIEHHE, TPUBOAUTH MTPUMEPHI U
KOHTPIIPAMEPHI, UCIIOIB30BaTh METOJ MaTEMaTHIECKOW WHAYKINN; TIPOBOIUTH
JIOKa3aTeNbHbIC PACCYKIICHUS MIPHU PEIICHUH 3a7a4, OLICHUBATH JIOTHUECKYIO
MPaBIILHOCTD PACCYKICHHN;

- YMETb OTIEPUPOBATH MOHATHSIMH: MHOKECTBO, TTOJIMHOYKECTBO, OIIEPAIINU HAJl
MHOXCCTBaAaMH; YMCHUC HCIIOJIb30BAaTh TCOpCTI/IKO-MHO)KeCTBCHHI)II\/'I amnrmapar JJis
OIMUCaHus p€ajibHBIX NPOLECCOB U SIBJICHUMN IIpu pCIICHUH 3aaa4, B TOM YUCJIC U3
JIPYTHX Y9€OHBIX TIPEIMETOB;

- YMETh OTNIEPUPOBATH MOHITUSAMHU: T'pad, CBA3HBIN Tpad, AepeBo, HUKI, Tpad Ha
IIJIOCKOCTH,; YMCHHEC 3a/laBaTb U ONMMCHIBATH rpa(pm Ppa3IM4YHbIMHA CHOCO6aMI/I;
WCTIONB30BaTh Tpadbl MPU PEIICHUH 3a/1a4;

- YMETh CBOOOIHO ONIEPHPOBATH MOHATHUSAMHU: COUETAHHE, IEPECTAHOBKA, YHUCIIO
COUCTaHMI, YHCIIO IEPECTAaHOBOK; OMHOM HBI0TOHA; yMEHHE TPUMEHSTh
KOMOHMHATOpHBIE (DaKThl U PACCyKICHUS IS PEIISHU 3a/1a4;

-yYMETh ONEPUPOBAThH MOHATUSIMHU: HATYPAIbHOE YHCIIO, [1€JI0€ YHCII0, OCTATOK IO
MOJIYJII0, PALIMOHAIIFHOE YHCII0, HPPAIMOHATIEHOE YHCIIO0, MHOXKECTBA HATypaJIbHBIX,
LCJIBIX, pallMOHAJIbHBIX, I[CﬁCTBHTGJIBHLIX qyuncei; yMCHUE UCIIOJIb30BATh IPU3HAKN
JIETMMOCTH, HAMMEHBIITHI 00Ul IeNnTeNh 1 HAaNMEeHbIIIee 001Iee KpaTHOE, AllTOPUTM
EBknuia nipu pemeHnn 3a1a4; 3HAKOMCTBO C PA3IMYHBIMH ITO3WITMOHHBIMHA CUCTEMaMU
CUUCJICHUSI,;

- YMeTb CBOOOHO OIIEPHPOBATH MOHATUSMU: CTETICHb C IIEIBIM MTOKa3aTelieM, KOPEHb
HATYpaJIbHOW CTENIeHH, CTETIEHb C PAI[MOHAIBHBIM ITOKa3aTeNeM, CTETIEHb C
JICHCTBUTEILHBIM (BELIECTBCHHBIM) MTOKa3aTelieM, JJorapu(M 4rcia, CHHYC, KOCHHYC U
TaHT€HC MIPOU3BOJILHOTO YHUCIIA;

- YMETb OTIEPUPOBATH MOHATHIMH: TOXKIECTBO, TOXKIECTBEHHOE MMPE00pa30OBaHueE,
YpaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHNUH U HEPABEHCTB, PABHOCUIIBHOCTh
ypaBHeHHﬁ, HEPABCHCTB U CUCTEM, pallMOHAJIBHBIC, HPPALIMOHAJIBHBIC, ITOKA3aTCJIbHBIC,
CTETICHHEBIE, JTorapu(MUIEeCKHe, TPUTOHOMETPHUYECKUE YPaBHEHUS, HEPABESHCTBA U
CHCTEMBbI; YMEHHUE pelllaTh YPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TOMOILBIO
Pa3IMYHBIX IPUEMOB, p€IIaTh YPaBHCHUSA, HEPABCHCTBA U CUCTEMEI C ITapaMETPOM;
MIPUMEHSTh YPABHEHHUSI, HEPABEHCTBA, UX CUCTEMBI IJIsl PEIICHUS MaTEMaTUYECKUX
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3a1a4 ¥ 3aa4 U3 pa3lIudHbIX 00JacTell HayKH U peaqbHOH KU3HH;

-yMeTh CBOOOJHO OTIEPHPOBAThH MOHATUAMH: TpaduK QyHKIHMHU, 0OpaTHAS QYHKIHA,
KOMITO3UIMs QYHKUMWH, THHEHHAsS QYHKIM, KBapaTHyHas QYHKIM, CTeIICHHAs
(YHKIIHSI C TIENTBIM TTOKa3aTesieM, TPUTOHOMEeTpHIecKrue QyHKINN, 0OpaTHbIE
TPUTOHOMETpUYECKUE (DYHKINH, TOKa3aTelbHas 1 JorapudmMuieckas QyHKIUN;
YMEHHUE CTPOUTH Tpaduku GyHKUUH, BRITOTHATH NpeoOpa3oBanus rpaukoB QpyHKIHIA;
YMEHHUE UCIOJIb30BaTh rpadMKu QyHKIUN IS H3y4SHHS IPOLIECCOB U 3aBUCUMOCTEH
IIpY PEeLICHUH 3a7a4 U3 APYTruX y4eOHbIX IPEAMETOB U U3 PEalbHOM )KU3HHU; BBIPAXKATh
(opMynaMu 3aBUCUMOCTH MEXIY BETUUNHAMU;

yMEHHUE cBOOOIHO ONEpHUPOBaTh HOHATHAMU: Y€THOCTH (D)YHKIUH, HEPUOIUIHOCTD
(YHKINH, OTPAaHUYSHHOCTH (DYHKITUN, MOHOTOHHOCTH (DYHKITHH, SKCTPEMYM (PYHKIINH,
HaunOoJblllee U HAMMEHbIIIee 3HaUeHHs QYHKIINK Ha IPOMEXKYTKE; YMEHHUE ITPOBOIUTH
ucclieaoBanre QyHKIIN;

YMEHHE UCTIONh30BaTh CBOMCTBA U Tpaduku GyHKIHIA IS PEIIeHs YpaBHEHUH,
HEpaBEHCTB U 33Jau C NapaMeTpaMu; H300pakaTh Ha KOOPAHHATHOM MIIOCKOCTH
MHOX€ECTBA PEILECHUI YPAaBHEHUN, HEPABEHCTB U UX CUCTEM;

- yMeTh CBOOOIHO ONIEPUPOBATh MOHATHAMU: IOCIIEA0BATEIbHOCTD, apu(MeTHIECKAas
Iporpeccusi, reoMeTprudecKas mporpeccus, 0ECKOHEUHO yOBIBaIOIIas T€OMETPHUIECKas
MPOTpeccHsl; YMEHHUE 3a/1aBaTh MOCIEAOBATEIBHOCTH, B TOM YUCIIE C TOMOIIBIO
PEKYPPEHTHBIX (GopMy;

- YMETh ONEPUPOBATH MOHITUSAMH: HENPEPHIBHOCTH (D)YHKIIUH, aCHMITOTHI rpaduka
(GyHKIUY, IepBasi ¥ BTOpast IPOU3BOAHASL (PYHKIIUH, TEOMETPUIECKUN 1 (HDUIUIECKHIA
CMBICJI IPOHU3BOIHOM, TIEpBOOOPAa3Hasi, OTIPE/ICIICEHHBIN HHTETPaI, yMEHHE HAXOIUTh
ACHMIITOTHI Tpaduka GyHKLINHI; YMEHUE BBIYUCIISATH IPOU3BOIHBIE CYMMBI,
MIPOMU3BEEHHS, YACTHOTO U KOMIO3ULUH (DYHKIMH, HAXOIUTh ypaBHEHUE KacaTeJIbHON
K TpauKy QYHKIUH;

YMEHHE HCIOJIb30BaTh IPOM3BOJHYIO ISl HCCIIEAOBAHUS (QYHKIMMA, 7151 HAXOXKICHUS
HAWIYYLIETO PEeLIeH)s B IPUKIIAAHBIX, B TOM YHUCIIE COLIUAIBHO-3KOHOMUYECKUX U
¢du3nyUecKux 3aaavax, JJisi ONpeeNieHNs] CKOPOCTH U YCKOPEHUS; HAXOAUTH IUIOMIAIN U
00BeMBI (PUTYp C TOMOIIBIO HHTETPalia; IPUBOANUTH MPUMEPHI MATEMAaTHUECKOTO
MOJIEJIMPOBAHMUS C MOMOIIBIO 1U(depeHINANBHBIX YPaBHEHUH;

- YMETh OTNIEPUPOBATH MOHITUSMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUICKCHBIE
YKcia, MOJYJb U apryMEHT KOMIUIEKCHOTO YHciia, (hopMa 3aliMCH KOMITJICKCHBIX YHCel
(reoMeTpHuuecKasi, TPUTOHOMETpHYECKas U ajdredpandeckas); yMeTh IPOU3BOAUTh
apupMeTHYeCKHE IEHCTBUS C KOMILIEKCHBIMU YHCIIaMH; IPUBOAUTH IPUMEPEI
WCTIOJIb30BaHMS KOMITIEKCHBIX YHCET,

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHIIMHU: CpeiHee apu(pMeTHIecKoe, MEANaHa,
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HauOoJbIIee ¥ HAMMEHbIIIEE 3HAUEHHsI, pa3Max, IUCIIEPCHs, CTAHAAPTHOE OTKIOHEHHUE
JUTSL OTIMCAHUS YMCIIOBBIX JaHHBIX; YMEHHE UCCIIeIOBATh CTATUCTUYECKUE JaHHBIC, B
TOM YHCIIE C TPUMEHEHNEM IpaUuecKuX METOIOB U 3JICKTPOHHBIX CPEACTB;
rpapu4ecKy UCCIIeA0BaTh COBMECTHBIE HAOMIOACHNS C TIOMOILBIO AUarpaMM
paccenBaHMs U TUHEHHON perpeccuu;

- YMETh HaXOAUTh BEPOSTHOCTH COOBITHIA C HCIIOIB30BaHIEM TpapuIeCKUX METOAOB;
IPUMEHSTh ATl peleHUs 3a1a4 (POpMYIIbI CIOKEHUS U YMHOXEHHUS BEPOSITHOCTEH,
(hopMyITy MOITHOM BEPOATHOCTH, PopMyiy bepHymtn, KoOMOMHATOpHBIE (DaKTHI U
(OpMyIIbI; OLIEHUBATh BEPOSITHOCTH peaTbHBIX COOBITHH; YMEHHE ONIEpUPOBATh
MOHATHSMU: ClIy4JaiiHas BEJIMUMHA, PACIPEICICHUE BEPOSTHOCTEH, MaTEMAaTHUECKOE
O’KU/IaHUE, IUCIEPCHS U CTAaHIApPTHOE OTKIOHEHHUE CITy4ailHOM BeIMYMHBI, QYHKLIUU
pacnpeaeneHus U INIOTHOCTH paBHOMEPHOT'0, TOKa3aTeIbHOI0 M HOPMAaJIbHOTO
pacnpezeneHuil; yMeHne UCTOoIb30BaTh CBOMCTBA M3YUYEHHBIX pacipeaesieHul s
peLeHns 3a1a4; 3HAKOMCTBO C IOHATHSAMU: 3aKOH OOJIBIINX YUCEI, METObI
BI)I60pO‘IHI)IX HCCHGHOB&HHﬁ; YMCHHE NPUBOAUTEL MMPUMEPHI IIPOABJICHHA 3aKOHA
6OJII)HII/IX YHCCI B MIPUPOJHBIX U O6H1€CTBCHHI)IX SIBJICHUSAX

- yMeTh CBOOOIHO ONIEPUPOBATh MOHATHSMU: TOUKA, IPsAMasi, INIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JIy4, IUIOCKUH YIrodl, ABYIPaHHbBIN YroJl, TPEXI'PaHHbIN yrod,
nepeceKarouecs, napauieabHble U CKPEIIUBAIOIIUECs NPSMbIE, TapalJIeIbHOCTD U
NEePIEHIUKYISIPHOCTD MPSIMBIX M IUIOCKOCTEH, YTOJI MEKAY MPSIMBIMH, YTOJI MEXKIY
NPSAMOM U IJIOCKOCTBIO, YOl MEXKLY IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh IPU
pPeUICHUH 3a4a4 U3YyYCHHBIC q)aKTBI " TCOPEMBI INITaHUMETPHHU; YMCHUEC OLICHNBATH
pasMepsl 00bEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE ONIEpPUPOBATH TIOHATHIMU:
MHOT'OI'PaHHHUK, CEYEeHNE MHOTOI'PaHHMKA, IPaBUJIbHBI MHOTOIPaHHUK, IPU3Ma,
nupamuia, GuUrypa ¥ NoBepXHOCTh BPAILleHUs], HWIMHAP, KOHYC, ap, cdepa,
Ppa3BEpTKa MOBEPXHOCTHU, CEYECHUA KOHYCAa U MUJIMHAPA, TapaJlJICJIbHBIC OCU UJIU
OCHOBAHUIO, CEYEHHUE I1apa, INIOCKOCTb, Kacarowascs cepsl, TUINHAPA, KOHYCa;
YMEHHE CTPOUThH CEYCHHE MHOTOIPAaHHMKA, 300pakaTh MHOIOI'PaHHUKH, (PUTYpPBI 1
IMOBEPXHOCTHU BpallCHUA, UX CECUCHHA, B TOM YHCJIC C TIOMOIBIO 3JICKTPOHHBIX CPCJICTB,
YMEHHUE MPUMEHSTH CBOWCTBA TEOMETPHUYECKHUX (PUTYD, CAMOCTOSITEIIEHO
(bopMynupoBaTh ONpeaesiCHUs N3y4aeMbIX (GUTyp, BBIABUraTh TMIIOTE3bI O CBOMCTBAX U
MPU3HAKaX TeOMeTpHYECKHX (DUTYp, 0OOCHOBBIBATH MJIH ONIPOBEPTaTh UX; YMEHHE
IIPOBOJUTH KJ'IaCCI/I(i)I/IKaHI/II-O (1)I/H“yp 110 pa3JIMYHbIM ITPpU3HAKaM, BBITIOJIHATH
HEO0XOIUMBIE JJOTIOJTHUTEIbHBIE TIOCTPOCHHUS;

- yMeTh CBOOO/IHO ONEPUPOBATH MOHATHAMM: TUIOAL GUTYPBI, 00BeM (DUTYPHI,
BCJIMYMHA yTJIa, PaCCTOAHUC OT TOYKH 0 IUIOCKOCTH, PACCTOAHUC MEXKAY IPAMBIMH,
paccTosHue MEXY TIIOCKOCTSIMH, IIIOIAAb chepsl, MII0Ma b MOBEPXHOCTH
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HNUPaMUJIBL, TPU3MBI, KOHYCA, HIUINHIPA, 00beM Ky0a, IPsIMOYTOJIBHOTO
napajuieienumnesaa, MupaMuasl, IPU3Mbl, HUIHHAPA, KOHYCA, I1apa; YMEHHE HaXOAUTh
OTHOIIEHNE 00EMOB OAOOHBIX QUryp;

- yME€Th CBOOOIHO ONEPUPOBATh MOHATHAMU: ABWKEHUE, NTapajljIeNbHbII IepeHoC,
CUMMETpHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MPeoOpa3oBaHue MOJ00HS,
noo0HbIe GUTYPBI; yMEHHE PACIIO3HABAThH PaBHbIC U MOI00HBIE PUTYDPHI, B TOM YHCIIe
B IIPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHHE UCIIOJIb30BaTh T€OMETPUIECKUE
OTHOIIECHHUS, HAXOAUTh TEOMETPUUYECKHIE BEJINYMHEI (JUIMHA, YT, IUIOMAaab, 00beM)
NIpY pelICHUH 3a7a4 U3 APYruX y4eOHBIX MPEAMETOB U U3 PEabHOMN KU3HHU;

- yME€Th CBOOOIHO ONEPUPOBATh MOHATHAMU: IPSMOYToJIbHAs CUCTEMa KOOPANHAT,
BEKTOP, KOOPAMHATHI TOUKH, KOOPIMHATEI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHHUE
BEKTOpa Ha YHCII0, PA3I0KEHNUE BEKTOPA 10 0a3UCy, CKaIIPHOE IPOU3BEICHHUE,
BEKTOPHOE MPOU3BEIECHHUE, YTOJI MEX/Ly BEKTOPaMU; YMEHHE UCTIO0Ib30BaTh BEKTOPHBIH
Y KOOPAMHATHBIM METOA AJISl peIIeHHsI TeOMETPUUYECKUX 3aa4 U 3aa4 APYTUX
Yy4eOHBIX MPEIMETOB; ONEPUPOBATH MOHITUAME: MaTpuIla 2x2 U 3X3, onpenenuTeNb
MaTpPHULblL, TEOMETPUUECKHUI CMBICI OIPEAESITUTENS;

- YMETh MOJIENUPOBATh PealbHbIe CUTYyalluH HA SI3bIKE MATEMAaTUKU; COCTABIIATh
BBIP@)KEHUS, YPABHEHHSI, HEPABEHCTBA U MX CHCTEMBI 110 YCJIOBUIO 3a/1a4H,
UCCIIe0BaTh IOCTPOESHHbIE MOIENH C HCIIOIb30BAaHUEM allllapara anreopsl,
MHTEPIPETUPOBATH MOTYUYECHHBIN Pe3ysIbTaT; CTPOUTh MAaTEMaTUIECKUE MOJEIH C
MOMOIIBI0 TEOMETPHUUECKHUX IMOHITUI U BEJIMUKH, PEIIaTh CBSI3aHHbIE C HUMHU
MpaKTHYECKUE 33/1a4H; COCTABIIATH BEPOSTHOCTHYIO MOJIETh U HHTEPIIPETUPOBATh
MOJTyYEHHBIN pe3yNbTaT; peuaTh MpUKIaTHbIE 331a9U CPEACTBAMU MaTEMaTHIECKOTO
aHaJIn3a, B TOM YHUCIIE COLMAIBbHO-3KOHOMHUYECKOr0 U (PU3MYECKOro Xapakrepa;

- YMEHHE BBIOUPATh MOIXOAALIMNA METOJ ISl PELICHHUS 3a/1a41; TOHUMaHHUe
3HAYMMOCTH MaTEeMAaTHKH B U3yYCHUH MPUPOTHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SBJICHUI; YMEHUE paclio3HaBaTh NPOSBICHNE 3aKOHOB MAaTEMaTHKH B UCKYCCTBE,
YMEHHUE NIPUBOIUTH IPUMEPHI MATEMAaTHUECKUX OTKPBITUI POCCHUICKON 1 MUPOBOM
MAaTE€MaTHYECKON HAyKU

OK 04 OcytiecTBisTh
MOVCK U

B o6s1acTH IEHHOCTH HAYYHOT 0 TIO3HAHMSA:
-c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS,

- YMETh ONIEPUPOBATH MOHITUSMH: PallMOHATIbHAS QYHKIHSI, TOKa3aTelbHast (QyHKIuS,
creneHHas QyHKUus, Jorapudmudeckas GyHKLIUS, TPUTOHOMETpHUECKHE (QYHKILINH,

MICIIONIb30BaHNE COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTH oOpaTHble PYHKIMH; yMEHHE CTPOUTH IpadMKH U3YUYEHHBIX (YHKLHI, NCTIOIB30BaTh
MH(pOpMaIuy, HAYK{ ¥ OOIIECTBEHHOM MPAKTUKU, OCHOBAHHOT'O Ha rpadyKy MpHU N3yYEHUH MPOIIECCOB M 3aBUCUMOCTE!, IPU PEIIeHNH 3aj]ad U3 APYTUX
HE0OX0ANMOI 1St JMaJiore KyJbTyp, CIIOCOOCTBYIOILIETO OCO3HAHMIO yueOHBIX MPEIMETOB U 337a4 U3 PealbHOM )KU3HHU; BBIpaXaTh GOpMyIaMu

b deKTUBHOTO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE; 3aBUCHUMOCTH MEX/y BEIMUMHAMU;

BBITIOJTHEHHS - COBEpIICHCTBOBAHHUE SI3BIKOBOM M YUTATEIHCKON - YMETb OTEPUPOBATH MOHATHIMH: TOXKIECTBO, TOXKIECTBEHHOE MPE00pa3OBaHue,
podeccnOHaANBHBIX KYJIBTYpPbI KaK CPEJCTBA B3aNMOJEHCTBHS MEX Y ypaBHEHHE, HEPABEHCTBO, CHCTEMA YPaBHEHUH M HEPABEHCTB, PABHOCHIILHOCTh

15




3ajiad,
MpoecCuoHaIbHOTO U
ITHYHOCTHOTO
[Pa3BHUTHSI

JIIOABMU U IO3HAHUS MUDA,;
- OCO3HAHME IEHHOCTH HAYYHOH JesITebHOCTH,
TOTOBHOCTB OCYHIECTBIISATH MPOEKTHYIO U
HCCIIEI0BATENbCKYIO IESITEIbHOCTh MHANBHUYaIbHO U B
rpy1mrme.

OBinaneHue yHUBEPCAIBHBIMHI y4eOHBIMH
N03HABATEIbHbIMH JefiCTBUSIMH:

B) pabora ¢ undopmanueii:

- BJIaJIeTh HaBBIKAMU MOJTyYeHUs1 HHQOpMAIUU 13
HCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO
OCYILECTBIIATH IIOUCK, aHAJIN3, CUCTEMAaTH3aLUI0 U
WHTEPIPETAUIO HHPOPMALIUH PA3IMYHBIX BUOB U
(dhopM npencTaBIICHUS;

- CO3/1aBaTh TEKCTHI B Pa3JIMUHBIX (PopMaTax ¢ y4eToM
Ha3HaueHWS MHPOPMAIUH U [IEIEBOH ayTUTOpUH,
BBIOMpAast ONTHMANBHYIO (HOPMY IPEACTABICHUS U
BU3YyaJIM3aL1Y;

- OLICHUBATH I0CTOBEPHOCTb, JIESTHTUMHOCTh
WHPOPMAIIUH, €€ COOTBETCTBHE MIPABOBLIM U
MOpPaJIbHO-3TUYECKUM HOpMaM;

- UCTIOJIb30BaTh CPEACTBA HH()OPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B pEIICHAN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpTaHU3aLMOHHBIX 3a]a4 C COOMI0JEHNEM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKH O€3011aCHOCTH, TUTUCHBI,
pecypcocOepekeH s, PaBOBBIX  STHYECKUX HOPM,
HOPM HH(OPMALMOHHON 0€30MacHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3AILUTHI
nHpOopMaIum, HHGOPMaIIMOHHOW O€30MaCHOCTH
JUYHOCTH

ypaBHEHUH, HEPABEHCTB U CHCTEM, palliOHAIBbHEIE, HPpPAIlOHATBHEIE, TOKa3aTeNbHBIC,
CTETICHHEBIE, JTorapu(hMUICCKHE, TPUTOHOMETPUUSCKUE YPABHECHNUS, HCPABSHCTRA H
CHCTEMBI; YMETh pPEIIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PA3IMYHBIX
MIPHEMOB; peIaTh YpaBHEHH, HEPABEHCTBA U CHCTEMBI C TIapaMeTPOM; IPIUMEHSATh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI [Tl PEIICHHS MAaTEeMaTHUECKHUX 3a]1ad U 3a/1a4
U3 Pa3IMYHBIX 00JIaCTEH HAYKH U peabHOM JKU3HH;

- YMeTh CBOOOIHO OIIEPHPOBATH MOHATHUSAMU: JIBIDKEHUE, TTApaJUIeIHHBIN TIepeHoc,
CUMMETPHS Ha IJIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT, MPE0O0pa3oBaHUE MTOA00MS,
moto0HKIe (QUTYPBI; YMETh Paclio3HABaTh PaBHBIC U MTOIOOHBIC (DUT'YPHI, B TOM YHUCIIC B
MIPHUPO/IE, ICKYCCTBE, APXUTEKTYPE; YMETh UCIIOIB30BaTh T€OMETPHUECKUE OTHOIICHHUS,
HAXOIWTh TEOMETPUIECKIE BETHUNHBI (JUTMHA, YTOJI, IIO0Ma1b, 00beM) TIPH PEUICHHN
3a/1a4 U3 APYTruX yueOHBIX IPEIMETOB U U3 PeaIbHOM KU3HU
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OK 08
CaMOCTOSITENBHO
ONPEACIIATH 33191
PO ECCHOHATTLHOTO U
ITHYHOCTHOTO
[PA3BUTHS, 3aHUMATHCS
caMo00pa3oBaHUEM,
0CO3HAHHO
[IaHUPOBAThH
[MOBEIIIICHHE

KB (hUKAITIH

B 06s1acTH 7yXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:
-- cpOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
3THYECKOTO TIOBECHMS;

- CITOCOOHOCTH OIEHUBATh CUTYAIIUIO U IPUHUMATH
OCO3HaHHBIE PEUICHNs, OPUEHTHUPYACh HA MOPATIBHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHWE JINYHOTO BKJIA/1a B TIOCTPOSHUE
YCTOWYHMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAUTEISM U
(Wnn) IpyTUM YieHaM CeMbH, CO3JJaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHSA LIEHHOCTEN ceMeHOM
JKM3HU B COOTBCTCTBUU C TpaJUIIUAMU HAPOJI0B
Poccuu;

OBiaieHUe YHUBEPCAIBHBIMHU PEryJISITUBHBIMH
NeHCTBUSIMU:

a) caMoOpraHu3anus;

- CaMOCTOSITENNFHO OCYIIECTBISITH MIO3HABATEEHYIO
JEeSTeNLHOCTD, BBIABIISATH MPOOJIEMBI, CTABUTH H
¢dbopMynupoBaTh COOCTBEHHBIE 3a/1aUH B
00pa30BaTeIbHON NEATEIEHOCTH U )KU3HEHHBIX
CUTYAIHIX;

- CaMOCTOATECIIbHO COCTABJIATH IIJIaH PCIICHUA
MPOOIIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHUH;

- JaBaTh OIIEHKY HOBBIM CUTYAIIHSIM;

CHoco0CTBOBAaTh (POPMHUPOBAHHIO U MPOSIBICHUIO
IIUPOKOH APYAHUIIUN B pa3HBIX 00JaCTAX 3HAHHUIA,
MTOCTOSTHHO TIOBBINIATH CBOW 00pa30BaTeIbHBIN U
KYJbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb:

HCTIONIb30BATh MPUEMBI pe(hIeKCHH IS OIICHKH
CHUTYyaIluH, BEIOOpa BEPHOTO PEIICHUS;

- YMETb OI€CHUBATh PUCKHU U CBOCBPEMCHHO IIPUHNUMATDb
pEILIEeHNs IO UX CHIYKEHUIO;

B) SMOIHOHAJILHBI WHTEJJIEKT, MPEeINoJIaraonuii
chopMUPOBAHHOCTD:

BHYTPEHHEW MOTHBALIMH, BKIIOYAIOMIEH CTpEMIICHUE K

- YMETh ONIEPUPOBATH MOHITUSMH: PAllMOHATBHbIC, UPPAIIIOHATILHBIE, TTOKAa3aTeNbHbIE,
CTETICHHEBIE, T0Tapu(MUICCKHIE, TPUTOHOMETPHUYCCKUE YPABHECHUS U HEPABCHCTBA, UX
CUCTEMBI;

- YMETh ONICPUPOBATH MOHITHUSIMHI: MHOTOTPAaHHUK, CEYCHUE MHOTOTPAaHHHKA, KYO,
napajuieseuIie], mpu3Ma, mupaMuia, GUrypa u moBepXHOCTh BPAIICHUS, [IHITUHJID,
KOHYC, 11ap, chepa, cedeHus: GUryphl BpalieHus, IIOCKOCTh, KacaroIascs cepsl,
MUITMHIPA, KOHYCA, IJIOMIAAb MOBEPXHOCTH MUPAMHUIBI, PU3MBI, KOHYCa, IIHITHHIPA,
IoMmans cepbl, 00beM KyOa, MPSIMOYTOIBHOTO MTapaJuIeTIe e a, THPAMHAIBI,
MPU3MBI, IIWJIUHIPA, KOHYCAa, Iapa; YMEHUE N300pakaTh MHOTOTPAaHHUKY H
TOBEPXHOCTH BPAICHUS, HX CEUCHHSI OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
1 9JICKTPOHHBIX CPECTB; YMETh PACIIO3HABATH CHMMETPHIO B TIPOCTPAHCTBE; YMETh
pacro3HaBaTh MPaBUJILHBIC MHOT'OT'PAHHUKH

- YMETh ONIEPUPOBATH MOHATUAMU: IIPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT, KOOPAUHATEI
TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISAPHOE MTPOU3BEICHHE, YTOIT MEKIY
BEKTOpPaMHU, CYMMa BEKTOPOB, IIPOU3BECHUE BEKTOPA Ha YUCIIO; HAXOIUTH C TOMOIIBIO
W3yYEHHBIX (OPMYJT KOOPJMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKY ABYMSI
TOYKAMH
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JTOCTI)KEHHIO IIENU U YCTIEeXY, ONTHMH3M,
WHHUIHWATHBHOCTh, YMEHHUE JICHCTBOBATh, HCXOS U3
CBOUX BO3MOXHOCTEH;

- OMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh HOHUMATh
SMOLHOHATFHOE COCTOSIHUE IPYTUX, YIUTHIBAThH €TO
MIPU OCYILIECTBICHUH KOMMYHHKAIIUHU, CIOCOOHOCTD K
COYYBCTBHIO U COTICPEKUBAHUIO;

- COIMATBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH
BBICTPaNBaTh OTHOILIECHHUS C JPYTUMH JTIOIbMHU,
3a00TUTHCS, TPOSIBISITH HHTEPEC U Pa3perIaTh
KOH(DITUKTHI

OK 06 PaboTats B
KOJIJICKTHBE U
KoMaH e, 3PPEKTHBHO
001IaThHCs C
KOJIJIeramMH,
[PYKOBOJICTBOM,
MOTpeOUTESIMH

TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITETLHOCTH U
CaMOOIIPECIICHNUIO;

-OBJIaJICHNE HaBbIKaMU Y4eOHO-UCCIIE0BATENbCKOH,
MPOEKTHOM U COLIMAIBHOMN AESITEIbHOCTH;
OBnaneHue yHUBePCAJTbHBIMHA
KOMMYHUKATUBHBIMH eiCTBUSIMU:

0) coBMeCTHAasI 1esITeJIbHOCTD:

- IOHUMATh U MCTIOJIb30BATh MPEUMYIIECTBA
KOMaHHOHM M WHAWBUYaJIbHON pabOTHI;

- IPUHUMATB 1€ COBMECTHON AESTEIBbHOCTH,
OpPraHHU30BbIBaTh U KOOPAWHUPOBATH ACUCTBUA 10 €€
JIOCTHXKEHUIO: COCTABIIAITH TIJIaH JICHCTBUM,
pacnpenesnsaTs pojid C y4€TOM MHEHUI Y4aCTHUKOB
00CYXJIaTh PE3YJIbTaThl COBMECTHOM PadOTHI;

- KOOPJMHHUPOBATh U BBHIMOIHATH PA0OTY B YCIOBUSX
peabHOro, BUPTYyaIbHOTO U KOMOMHUPOBAHHOTO
B3aMMOJCHCTBHUS;

- OCYHIIECTBIISITh TIO3UTHBHOE CTPATETMUECKOE
MTOBE/ICHNE B PA3TUYHBIX CUTYAIUAX, IPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHULIUMATHBHBIM.
OgiafeHne yHUBEPCAIBHBIMHI PeryJIITHBHBIMH
NeHCTBUSAIMU:

- YMETh OTNIEPUPOBATH MOHITUSMHU: CITy4aiHBII OMBIT U cIy4aiiHOE COObITHE,
BEPOSITHOCTh CITyYaiiHOTO COOBITHS; YMETh BEIUUCIISATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM IPaUIeCKUX METOOB; IPUMEHSTH ()OPMYIIbI CI0KEHUS U
YMHOXXEHHSI BEPOSITHOCTEH, KOMOMHATOpHBIE (PaKkThl U GOPMYJIIBI IPU PELLICHUH 3a/1aY;
OILICHUBAThH BEPOSITHOCTU PeaIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YaiHBIMH
BEJIMYMHAME; YMEHUE IPUBOIUTH IPUMEPHI ITPOSBICHHSI 3aKOHA OOJNBIINX YUCET B
NPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMETh CBOOOIHO OTIEPUPOBATH MOHSATHSIMU: CTENICHB C IIEJIBIM [T0Ka3aTeneM, KOpeHb
HaTypaJIbHOM CTENeHH, CTETIEHb C PAI[HOHAIBHBIM ITOKa3aTeNIeM, CTETIEHb C
JEHCTBUTEIHHBIM (BEILIECTBEHHBIM) IIOKa3aTeNieM, JorapudM 4uciia, CHHYC, KOCHHYC U
TAHT€HC MTPOU3BOIBHOTO YHCIIA;

- YMETh CBOOO/IHO OTIEPUPOBATh MOHATHIMU: Tpaduk hyHKINHU, oOpaTHas QyHKIHS,
KOMITO3UIMA (GYHKUMH, TUHEHHAs QYHKIMS, KBaApaTHIHas GYHKIM, CTEIIEHHAs
(byHKLUS ¢ eIbIM I0Ka3aTeJIeM, TPUTOHOMETpHYeCKHe (QYHKIIMH, OOpaTHbIE
TPUrOHOMETPUYECKHE (DYHKIIUH, TOKa3aTeNIbHAS U JlorapuMudeckas PyHKINN; YMETh
CTpOUTH rpaduKu PYHKIUHA, BHIIOIHATE Pe00pa3oBaHus rpaukoB QyHKIINN;

- YMETb UCHOJb30BaTh rpaduKy PyHKIHN IS U3YUEHHs TPOLIECCOB U 3aBUCHMOCTEH
NIPY pelIeHUN 3a71a4 U3 JPYTruX YIeOHbIX IPEAMETOB U U3 PealbHOW )KHU3HHU; BBIPAXKAThH
(bopMyIIaMu 3aBHCUMOCTH MEX/TY BETUUNHAMU;

- CBOOOJHO ONEPUPOBATH HOHATHUSAMH: YETHOCTh (DYHKIUH, IEPHOAUYHOCTD (DYHKLIMH,
OrPaHUYEHHOCTDH (DYHKLIUH, MOHOTOHHOCTbH (DYHKIMH, 3KCTPEMYM (YHKLIUH,
HaunOoJblliee ¥ HaMMEHbIIee 3HauYeHNs QYHKIIMU Ha IPOMEXKYTKE; YMETh IPOBOJIUTH

18




r) IpUHATHE ce0s U APYTUX JIIOAe:

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIOJIeH pu
aHaIn3e Pe3ybTaToB ACSITCILHOCTH;

- MPU3HABaTh CBOE MPABO M MPABO JAPYTHX JIFOACH Ha
OINNOKH;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3UIUH
JPYTOTO YeIOBeKa

uccienoBanre GyHKINM;

- YMETh HCIOJIb30BaTh CBOMCTBA U TpauKy (YHKIUH IS pelIeHUs] ypaBHEHHH,
HEpaBEHCTB U 3aJa4 C apaMeTpaMu; N300pakaTh Ha KOOPAMHATHOH MIIOCKOCTH
MHO>XECTBA PELICHUI YPaBHEHUI, HEPABEHCTB U UX CUCTEM

[1K 4.1 IIpoBepsaTs
KayecTBo,
KOMIUICKTHOCTb,
KOJINYECCTBECHHBIC
XapaKTePUCTUKH
TOBapoOB

- TOTOBHOCTB K TPYy/ly, OCO3HaHHE IIECHHOCTH
MacTepCcTBa, TPYAOI00HE;

- TOTOBHOCTh K aKTUBHOM JCATCIHLHOCTH
TEXHOJIOTMYECKON U COLIMATIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, TUTAHUPOBATH U
CaMOCTOSTCIIbHO BLIIIOJIHATE TaAKYIO J€ATCIIBHOCTD,

- HHTEPEC K Pa3InIHBIM cepam nmpodeccnoHamTpHON
NEeATEITHLHOCTH,

OriaieHHe YHUBEPCAIBLHBIMYU y4€OHBIMH
NMO3HABATEJIbHBIMH 1€HCTBHAMU:

a) 0a30BbIe JJOTHYECKHE TeiCTBHS:

- CaMOCTOSTENILHO (POPMYJIMPOBATh M aKTYaIU3HUPOBATh
po0JieMy, pacCMaTPHUBATh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBEHHBIN TIPU3HAK HITU
OCHOBAHMUS sl CPaBHEHHS, KiIaccupukanuy u
0000111eHN ST,

- OTIPEJIIIATH 1IeNN IeITeIbHOCTH, 33]1aBaTh
MapaMeTpsl ¥ KPUTEPUN UX JOCTHKEHUS;

- BBIABJIATH 3aKOHOMCPHOCTHU U IPOTUBOPEYHA B
paccMaTprUBACMBIX ABJICHUAX,

- BHOCUTh KOPPEKTUBHI B JIESTENILHOCTD, OLICHUBATh
COOTBETCTBHE PE3y/IbTATOB IIEJISAM, OLICHUBATh PUCKHU
MOCJEACTBUHN IEATCILHOCTH;

- pa3BUBaTh KPEATHBHOE MEIIIJICHHUE TIPH PEIICHUH
KU3HEHHBIX MTPOOIIEM

0) 0azoBbIe HcCIeI0BATEIbCKHE € CTBUA.

- BIIQJICTh HABBIKAMH YI€OHO-HCCIIEI0BATEILCKON U
MIPOEKTHOM JEATENLHOCTH, HABBIKAMU pa3peIleHUs
po0oem;

- BBIAIBJIATH IPUYMHHO-CJICACTBCHHBIC CBA3U 1

-BJIAJIETh METO/IAMH JI0Ka3aTeNIbCTB, ATOPUTMAMH PEIICHNUS 3aa4; YMEHHE
(bopMynupoBaTh ONpeaeNiCHNsI, aKCHOMBI U TEOPEMBI, IPUMEHSTH UX, TPOBOIUTH
JIOKa3aTeNbHbIC PACCYKICHHUS B XOJI€ PEILCHHUS 3a/1a4;

- YMETh OIEPHPOBATh MOHATHAMH: PallHOHATIbHBIC, HPPAOHAIBHBIC, TOKA3aTeIbHbIC,
CTETIeHHbIE, JToTapu(PMUUECKUE, TPUTOHOMETPHUYECKHIE YPABHEHHSI 1 HEPABEHCTBA, UX
CUCTEMBI;

- YMETh ONEPHPOBATh MOHATHSIMU: (QYHKIUS, HeIpepbIBHAS (QYHKIHS, TPOM3BOIHAS,
nepBooOpa3Hasi, ONpeeTICHHBII HHTETPa; yMETh HAXOIUTh IPONU3BOIHEIC
3IIEMEHTAPHBIX (PYHKIMN, HCTIOIB3Ys CIPABOYHBIE MaTepPHabl; HCCIIEAOBATh B
MPOCTEHIINX CiTydasx GyHKIUN HA MOHOTOHHOCTD, HAXOJAUTh HANOONbIINE U
HaWMEHBIIINE 3HAUeHNs (QYHKIUIT; CTPOUTD IpadIKK MHOTOUWICHOB C HCIIOJIb30BaHHEM
amnmapara MaTeMaTH4ecKOro aHaIn3a; MPUMEHSTh TPOU3BOIHYIO MPU PEUICHUH 3a7a4
Ha IBI)KEHUE; pelIaTh MPaKTHKO-OpUEHTHPOBAHHbIC 3a]]aui Ha HAOOJbIINE 1
HaMMEHBIIINE 3HAUCHNS], HA HAXOXK/ICHUE ITYyTH, CKOPOCTH M YCKOPEHUS;

- YMETh OIEPUPOBATh MOHATHAMH: pallMOHaIbHAS QYHKIMS, IIOKa3aTeNbHast PyHKINUS,
creneHHas QyHKIuS, Jorapudmudeckas GyHKIUS, TPUTOHOMETpHUYECKHE (QYHKIINH,
oOpaTHbIe QYHKIUH; yMEHUE CTPOUTH TPaUKH N3yUEHHBIX (QYHKIHNI, UCIIOIb30BATh
rpadKu Mpy U3yYSHNH MPOLIECCOB U 3aBUCUMOCTEH, ITPU PEIICHUH 33/1a4 U3 IPYTHX
yUeOHBIX MPEIMETOB H 33/1a4 U3 PeaTbHOM )KH3HHU; BBIpaXaTh GOpMyIaMu
3aBUCHUMOCTH MEKTY BEJTMUNHAMU;

- YMETh pemarh TEeKCTOBBIE 331a4H Pa3HbIX TUIIOB (B TOM YMCIIE Ha MIPOLEHTHI, IOJIH U
YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 331a4K U3 00JIACTH
yIpaBlieHHs! TMYHBIMHA U CEMEHHBIMU (PMHAHCAMH); COCTABIISITH BHIPAKEHUS,
ypaBHEHHsI, HEPABEHCTBA M X CUCTEMBI 110 YCIIOBHIO 3a/1a9H, UCCIIEI0BATh
MOJIyYEeHHOE pelIeHUE U OLCHUBATh MPaBIONOJ00OHOCTb PE3YJIbTATOB;

- YMETh OTNIEPUPOBATH MOHITUSMH: CpeiHee apuPMETHIECKOE, METUaHa, HAUOOIbIIee 1
HaMMEHbIlIee 3HAYCHUS, pa3Max, JUCIIEPCHsl, CTAHAAPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMeTh U3BJIEKATh, UHTEPIPETUPOBATh HHPOPMALMIO, TPEACTABICHHYIO B
TabnuIax, HA AUArpaMMmax, rpadukax, OTPaXKarollyi0 CBOMCTBA peaTbHBIX MPOIIECCOB
W SIBIICHHUI; TIPEJICTABIISAITH HHPOPMAITUIO ¢ TOMOIIBIO TAOJIHII U THarpamm;
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aKTyaJTU3MPOBaTh 3a7aqy, BBIIBUTATh THIIOTE3Y €
pelIeHus, HaXOAUTh APTYMEHTHI IJIsl JOKa3aTeIbCTBA
CBOUX YTBEPKJICHUM, 3a/1aBaTh MapaMeTpPhl U KPUTEPUU
peIIeHUS;

- aHaJTM3UPOBATH MOJYUCHHBIC B XOJI€ PEUICHUS 3aa4K
pe3yabTaThl, KPUTUYECKHU OLICHUBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

-- YMETh IEPEHOCUTH 3HAHUSA B [TO3HABATEIBLHYIO U
MIPAKTHYECKYIO 00JIACTH KU3HEACSTETFHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIaCTel;

- BBIJIBUTATh HOBBIC UCH, NIPEJiaraTh OPUTHHAIBLHEIE
MTOIXOJIBI U PEIICHHS;

M CIIOCOOHOCTH MX MCIIOJIL30BAaHMUS B IO3HABATEILHON U
COLMAJIbHOW MPaKTUKE

HCCIIEZIOBATh CTAaTHCTUYECKHE TaHHBIE, B TOM YHCIIE C IIPIMEHEHHEM IrpadHIecKux
METO/IOB H JJIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH MOHITUSMU: CIy4aiHBIN OMBIT U CIy4ailHOE COOBITHE,
BEPOATHOCTH CIyYaifHOTO COOBITHS; YMEHNE BEIYHCIATH BEPOSITHOCTD C
WCTIOJIb30BaHUEM IpaUIecKUX METOAOB; MPUMEHSTH (HOPMYIIBI CIOKEHUS U
YMHOXKEHHsI BEPOSITHOCTEH, KOMOWHATOpHBIE (PaKThl M POPMYIIBI IPH pElICHUH 33/1a4;
OLICHNMBATh BEPOSTHOCTH PEATHHBIX COOBITHIA; 3HAKOMCTBO CO CITyJalHBIMH
BEJIMYMHAMHE; YMEHUE MTPUBOJUTH IPUMEPHI MIPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B
NPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX;

-- YMETh OTIEPUPOBATH MOHATHUSIMH: MHOYKECTBO, ITOJJMHOKECTBO, OTIEPAIINU HAJT
MHO’KECTBAaMH; YMEHHUE UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar s
OTMCaHMs PEANBHBIX MTPOIIECCOB U SIBICHUI TIPU PEILICHUH 3a/1a4, B TOM YHCIIC U3
JIpyrux y4eOHBIX MTPEIMETOB;

- YMETb OTIEPUPOBATh MOHATHIMH: Tpad), CBA3HEIN rpad, 1epeBo, UKL, Tpad Ha
TUIOCKOCTH;, YMEHHE 33]]aBaTh U OMUCHIBATH Ipadbl pa3IHYHBIMH CIIOCO0AMU;
WCTIOJIB30BaTh Ipadbl MPH PELICHUH 3a1a4;

- yMeTh CBOOOTHO OTIEpPHUPOBATH MOHATHUAMH: COUYETaHHUE, IEPECTAHOBKA, YHUCIIO
COYETAaHWUH, YUCIIO MIePEeCTaHOBOK; OnHOM HbIoTOHA; yMEHHEe IPHUMEHSATh
KOMOWHATOpHBIE (PAKTHI U pacCcyKICHUS IJIs PELICHHUS 3a/1aY;

-yMeTb OIIepPUPOBATH NOHATUAMH: HATYPAILHOE YHCIIO, IIEJI0€ YHCIIO, OCTATOK I10
MOZYJIIO, PAMOHATBHOE YUCII0, UPPALMOHAIBHOE YHCIIO0, MHOKECTBA HATypaIbHBIX,
HEJbIX, PAIIMOHAIBHBIX, IEHCTBUTENLHBIX YHCENT; yMEHHE UCIIOJIb30BATh IPU3HAKH
JIEIIMMOCTH, HAMMEHBIINH OOIINH IENMUTeNh 1 HaUMEHbIIIee 00I1ee KPaTHOE, aITOPUTM
EBkinza npu pemeHnn 3a1a4; 3HaKOMCTBO C Pa3TMYHBIMHU IMO3HIIOHHBIMU CUCTEMaMH
CUHUCIICHUS;

- YMEHHE UCTIOB30BaTh MPOU3BOHYIO ISl HCCIIETOBAHUS (QYHKIIHIMA, 1151 HAXOXKIACHUS
HAWTyYIIero PerIeH:s B MPUKIAIHBIX, B TOM YUCIIE COLHATbHO-9KOHOMUYECKUX H
(bu3HYecKux 3a1adax, Jis ONPEaeNICHUs] CKOPOCTH M YCKOPEHUS; HAXOANUTh TUIOLIAIH U
00BeMBI (PUTYP C MTOMOIIBIO HHTETPaJIa; IPUBOANUTH IPUMEPHI MATEMATHYECKOTO
MO/JICIIMPOBAHMUS C TOMOIIBIO MU PEpEHIINATBHBIX YPaBHEHUH;

- yMeTh CBOOOTHO OTIEPHUPOBATH MOHATHAMHU: CpeiHee apu(MeTHIecKoe, MeIuaHa,
HaunOoJblliee 1 HAMMEHBIIIEe 3HAUEHMS, pa3Max, TUCIIEPCHsI, CTAHIaPTHOE OTKIIOHEHHUE
JUTSL OTIMCAHUS YMCIIOBBIX JIAHHBIX; YMEHHE UCCIIEIOBATh CTATUCTUYECKUE JaHHBIC, B
TOM YHCIIE C IPUMEHEHNEM IpaMueCKUX METOJIOB U 3JICKTPOHHBIX CPEICTB;
rpau4ecKy UCCIIeA0BAaTh COBMECTHBIE HAOMIOACHHS C TOMOILBIO IUarpaMm
paccerBaHus U JUHEMHON perpeccuu;

- YMETh HaXOAUTh BEPOSTHOCTH COOBITHI C HCIOIb30BaHHEM IpapuIeCcKUX METOAOB,;
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IPUMEHSTh ATl peleHUs 3a1a4 (POpMYIIbI CIOKEHUS U YMHOXEHHUS BEPOSITHOCTEH,
(dopmyIty OITHOHM BeposTHOCTH, popMyy bepHyminn, KoMOMHATOPHBIE (GaKTHI U
(OopMyIIbI; OLIEHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHH; YMEHHE ONIEpUPOBATh
MOHATHSAMU: CIIydaliHasl BEJINYMHA, PACIIPEIEICHNE BEPOSTHOCTEN, MATEMATHYECKOE
OKU/IaHUe, IUCTIEPCHS U CTaHIApPTHOE OTKIOHEHUE CITy4aitHON BeTHMYMHBI, QYHKINU
pacrpeneneHus U INI0THOCTH PaBHOMEPHOTI'O, II0Ka3aTEIbHOI0 ¥ HOPMAJIBHOIO
pacrpeneneHuil; yMEHHE HCII0NIb30BaTh CBOMCTBA U3YUYECHHBIX PACIIPEACICHUIN A1
peLIeHNs 3a1a4; 3HAKOMCTBO C IOHATHSAMU: 3aKOH OOJIBIINX YHCEI, METObI
BBIOOPOYHBIX MCCIIEOBAHMIA; YMEHHE IPUBOIUTH MPUMEPHI IPOSIBICHHUS 3aKOHA
0O0JIBIINX YUCET B IPUPOAHBIX U OOIECTBEHHBIX SIBICHUSIX;

- YMETb MOJIEINPOBATh pEANIbHBIE CUTYal[MH Ha S3bIKE MATEMATHKH; COCTABIIATh
BBIpaXEHHUsI, ypaBHEHHsI, HEPABEHCTBA U X CHCTEMBI 10 YCIOBUIO 33a4H,
WCCIIEIOBATh TIOCTPOSHHBIE MOJICNIU C UCTIONB30BaHUEM aIllapaTa aireOpsbl,
HMHTEPIPETUPOBATE MOITYYECHHBIN PE3YIbTaT; CTPOUTh MAaTEMATHUECKUE MOZEIH C
MTOMOIIIbIO T€OMETPUUECKUX MOHITUN U BETMYHH, peLIaTh CBA3aHHbIE C HUMU
[IPaKTUYECKUE 33]1a4H; COCTABIISATh BEPOSITHOCTHYIO MOJIEIIb U UHTEPIIPETUPOBATH
MOJTyYEHHBIN pe3yNbTaT; pelarTh NPUKIaJHbIE 330a41 CPEACTBAMIA MaTEMAaTHYECKOTO
aHaJn3a, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOr0 U (PU3UYECKOro Xapakrepa;

- yMEHHE BBIOUPATH MOIXOASAIIMNA METOT ISl PELICHUS 3a/1a41; TOHUMaHHUe
3HaYMMOCTH MaTEMAaTUKU B U3yYCHUU IPUPOIHBIX U OOLIECTBEHHBIX IPOLIECCOB U
SIBJICHUI; yMEHHE PacllO3HaBaTh MPOSIBICHNE 3aKOHOB MaTEMATHKH B HCKYCCTBE,
YMEHUE IPUBOJUTD IIPUMEPHI MATEMATUUYECKUX OTKPBITUHA POCCUMCKOW ¥ MUPOBOM
MaTEeMaTHYECKON HaAyKU

1K 4.2
[ToaroraBiauBaTh,
pa3MeIiaTh Topap B
TOPrOBOM 3aJie

- TOTOBHOCTbB K TPY/y, OCO3HAHUE [IEHHOCTH
MacTepCTBa, TPYAOT00HE;

- TOTOBHOCTbH K aKTUBHOH JCATEILHOCTH
TEXHOJIOTMYECKOHN U COIIMaIbHOM HAIIPaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMHPOBATH, TUTAHUPOBAThH U
CaMOCTOSTEIHHO BBIMOIHATH TAKYIO IS TEILHOCTE;

- HHTEPEC K Pa3InYHbIM cepam npodeccnoHaabHON
JIeSITEIbHOCTH,

OgiafeHue yHUBEPCAIBHBIMHI y4eOHBIMH
NMO3HABATEJIbHBIMHU AeHCTBUSIMH:

a) 0a3oBble JIOrHYecKHe AelCTBHS:

- CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaIM3UPOBATh

npo0bJieMy, pacCMaTPUBATh €€ BCECTOPOHHE;
- YCTaHaBJIMBAaTb CyHIeCTBeHHBIﬁ IIPpU3HAaK UJIN

-BJIAJIETh METOJIaMH JT0OKa3aTENbCTB, AITOPUTMAMU PELICHUS 3a7a4; yMEHUE
(bopMynIupoBaTh ONpeaesICHNs, aKCHOMBI U TEOPEMBI, IPUMEHSTDH UX, IPOBOIUTD
JTIOKa3aTeNIbHbIE PacCyKIEHHS B XOJI€ PEIIeHHUs 3aj1ay;

- YMETb ONEPUPOBATH MOHATHAMHU: TOUKA, IPSIMas, TNIOCKOCTh, IPOCTPAHCTBO,
JIByTPaHHBIN yToJI, CKpEeIUBAIOLINEC PSIMBIE, TapAJUIETbHOCTD U
MEPIEeHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEN, YTOJI MEXAY MPSAMBIMU, YTOJ MEXKIY
MPSIMOM U IJIOCKOCTBIO, YTOJI MEXK/Ty MIIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSTHAE MEXKIY MPSIMBIMH, PACCTOSTHUE MEXY IIIOCKOCTSIMH; YMEHHE
WCIIOJIb30BaTh MIPY PEIICHUH 33134 U3y4eHHbIE (PaKThl U TEOPEMBI IIIAHUMETPHH;
YMEHHE OIIEHUBATh pa3Mephl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMETh ONEPUPOBATH MOHITUSMHI: MHOTOI'PaHHUK, CEYCHUE MHOTOI'PaHHHKA, KYO,
napanjenenuies, npu3Ma, nupamMmuza, Gurypa u HOBEpXHOCTb BPALLEHUs, HUIHHID,
KOHYC, 11ap, cdepa, cedeHus GUTrypsl BpalleHus, IIIOCKOCTh, Kacarommascs chepsl,
WIAHIPA, KOHYCA, TUIOMIA1h TOBEPXHOCTH MUPAMUABI, TPU3MBI, KOHYCa, HWIMHIPA,
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OCHOBAHUS JIJIsI CPABHEHHMS, KJIacCH(DHUKALINY U
000011IeHH ST

- OTIPEJICIIATH 1SN ICITCIBHOCTH, 33]1aBaTh
rapaMeTpbl H KPUTEPUU UX JOCTHKECHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTHBOPEYUS B
paccMaTpuBacMbIX SBICHUSIX;

- BHOCHTh KOPPEKTUBHI B ICATCIILHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJbTATOB IEJISIM, OIICHUBATh PHCKU
MOCIICACTBUN ACITCIHHOCTH,

- pa3BHUBAaTh KPEATHBHOE MBIIILJICHHUE IIPH PELICHUH
KU3HEHHBIX IIPOOIIEM

0) 0azoBbIE HCCIEI0BATEIbCKHE €CTBUA:

- BJIQJICTh HABbIKAMM YU4E€OHO-HCCIICI0BATEILCKON U
MPOCKTHOM JESITENbHOCTH, HABBIKAMH Pa3peIICHHS
pooJeM;

- BBIABJIATDH IPUYHUHHO-CIICACTBCHHBIC CBA3U 1
aKTYaJIM3UPOBaTh 3aJ1a4y, BHIIBUIATh TUIIOTE3Y €€
pelleH s, HAXOAUTh apTyMEHTBI JUTSl JIOKA3aTeNhCTBA
CBOMX YTBEP)KJICHHH, 33]1aBaTh [TapaMeTPbl U KPUTEPUU
peICHHS;

- AHAJTU3UPOBATH TIOJIYUCHHBIC B XO/I¢ PEIICHUS 33]1a41
PE3YIbTAThI, KPUTHUYCCKU OLICHUBATDH UX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHSX;

-- YMETh MEPEHOCUTDH 3HAHUS B MIO3HABATEIBHYIO U
MPAKTHUYECKYIO 00JIACTH KU3HECITCIbHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX
MPEIMETHBIX 001aCTei;

- BbIABHUTI'aTb HOBBIC UACH, IIPEJIaratb OpUrnHaJIbHbIC
TOJIXObI U PELICHUS;

1 CHOCOOHOCTD UX MCIIOIB30BAHMS B II03HABATEILHON H
COLIMAJIBHON IIPAKTUKE

Iomans cepbl, 00beM KyOa, MPSIMOYTOIBHOTO MTapaJuIeTIenITe [, THPAMHUAIBI,
MPU3MBIL, TUJIMHIPA, KOHYCA, [Iapa; yMeHUe n300pakaTh MHOTOTPaHHUKH 1
MOBEPXHOCTH BPAILCHUS, UX CEUEHUsSI OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
Y 3JIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHE
pacmo3HaBaTh NpaBUIbHbIE MHOTOIPAHHUKHY;

- YMETh ONIEPUPOBATH MOHITUSMU: JBHKEHHE B IPOCTPAHCTBE, MOJ00HBIE (PUTYDPHI B
MIPOCTPAHCTBE; MCIIOIb30BaTh OTHOIIEHHE TUIOMNIA el ITOBEPXHOCTEH 1 00 BEMOB
Mo0OHBIX (UTYp TIPU PELICHUH 33]1aY;

- YMETh BBIUUCIISATH TECOMETPHUUECKUE BENUYHMHBI (IMHA, YTOJI, IUIOIAAb, 00BeM,
TUIOIA/Th TIOBEPXHOCTH), HCIIONB3YS H3yUeHHBIE ()OPMYITBI M METO/IEI;

- YMETb ONEPUPOBATH MOHATHIMHE: MIPSMOYTOJIbHASI CUCTEMa KOOPAWHAT, KOOPIMHATHI
TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA, CKATAPHOE MTPOU3BECHHE, YTOJI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB, TPOM3BEICHIE BEKTOPA Ha YMCIIO; HAXOJUTh C TOMOIIBIO
M3YYEeHHBIX (OPMYI KOOPIMHATHI CEPEANHBI OTPE3Ka, PACCTOSHIE MEXKITY TBYMSI
TOUYKAMH;

- YMETh OTICPUPOBATH MOHATUSMU: OTIPE/ICIIEHUE, aKCHOMa, TeopeMa, CIIEACTBHUE,
CBOICTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYIIHPOBKH; YMEHHE
(hopMynupoOBaTH 00paTHOE M MPOTHUBOIIOJIOKHOE YTBEPKIEHHE, TPUBOAUTH MTPUMEPHI U
KOHTPIIPUMEPHI, UCIIOJIB30BATh METO/] MaTeMaTHYEeCKOM HWHAYKIUHW,; IIPOBOJUTDH
JTIOKa3aTeNbHbBIE PACCYKISHIS P PEIICHUH 3a/1a4, OI[CHUBATh JIOTHUECKYIO
MPaBUILHOCT PACCYKICHH;

- yMETh CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: TOYKA, TIPSMast, TNIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH YroJl, IBYI'PaHHBII YroJl, TPEXIPaHHbIN yrod,
MepeceKarouecs, napauie’bHble U CKPEIIUBAOIIUECS MPSMbIC, TTAPAIIENIEHOCTD U
MEPICHIUKYISPHOCTD MPSAMBIX U TUIOCKOCTEH, YTOJI MEXIY MPSAMBIMH, YTOJ MEXKIY
MPSAIMOM U IIJIOCKOCTBIO, YIOJI MEXY IUNIOCKOCTSIMH; YMEHUE UCTIOJIb30BATh ITPU
pelIeHny 3a/1a4 n3y4eHHbIe (PaKThl M TEOPEMBI TUTAHUMETPUHN; YMEHHUE OIEHUBATh
pa3Mepsl O0BEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE ONIEPUPOBATH MIOHSATHSIMI:
MHOI'OI'paHHUK, CCHCHUEC MHOT'OT'paHHHUKA, HpaBPUIBHLIﬁ MHOI'OrpaHHUK, IIprU3Ma,
nupamuia, GUrypa v MOBEPXHOCTH BpaIlleH!s1, IWIHHAP, KOHYC, ap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHHS KOHYCa U IIIUH/IPA, apaJuIeIbHbIE OCH HITH
OCHOBAHHIO, CEYEHUE Iapa, TNIOCKOCTh, Kacaroliascs cepsl, MUIHHAPA, KOHYCa;
YMEHHE CTPOUTH CEYeHHE MHOTOI'PaHHUKa, H300paXxaTh MHOTOT PAHHUKH, (UTYPHI 1
MOBEPXHOCTH BPAILCHNUS, UX CEYEHHsI, B TOM YHCJIE C TIOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHUE IPUMEHSTH CBOWCTBA TEOMETPHUYECKHUX (PUTYDP, CAMOCTOSTEIEHO
(hopMyJIUPOBATH ONPEICIICHUS H3y4aeMbIX (UTYp, BBIABUIaTh TUIIOTE3bI O CBOMCTBAX U
NPU3HAKAX T€OMETPUIECKHUX (DUTYp, OOOCHOBBIBATH MJIM ONIPOBEPTraTh UX; YMEHHE
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IPOBOJUTH KIACCU(PUKALUIO GUTYD 10 Pa3IMUHBIM IPU3HAKAM, BBIIIOIHSITH
HEOOXOIUMEBIE IOTIOJTHUTEIbHBIE TIOCTPOCHHUS;

- yMeTh CBOOO/IHO ONEPUPOBATH MOHATHUAMH: TUIOMIAAL PUTYPHI, 00BeM (QUTYPHI,
BEJIMYMHA YIJIa, PACCTOSHUE OT TOYKU A0 MIIOCKOCTH, PACCTOSHUE MEKAY MPSIMBIMH,
paccTosiHue MEXIY TIIOCKOCTSAMH, IUIOINAAb Cepsl, MII0MAaab MTOBEPXHOCTH
MUPaMUIBL, IPU3MBI, KOHYCa, UIUHIPA, 00beM Ky0a, MPsIMOYTOIBHOTO
napanjenenuIesia, IMpaMuibl, IPU3Mbl, HUINHAPA, KOHYCa, Iapa; YMECHUE HAXOAUTh
OTHOIIIEHHE 00bEMOB MOAOOHBIX (DUTYD;

- yMETh CBOOOIHO OTIEPUPOBATh MOHATHSIMU: ABHKCHHUE, MapajIeIbHbII epeHoc,
CHMMETpHS Ha INIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, IPeoOpa3oBaHue Noa00us,
nmoto0HbIe (GUTYPHI; yMEHHE pacrio3HaBaTh PaBHbBIE U MOI0OHBIE (GUTYPHI, B TOM YHUCIIC
B IIPUPO/IE, UCKYCCTBE, apXUTEKTYpE; YMEHHE HCIIOIb30BaTh T€OMETPUUYECKUE
OTHOIIICHHUSI, HAXOAUTh TEOMETPUUECKUE BEIUMYHMHBI (JUTHHA, YTOJI, TUIOMAAb, 00hEM)
IIPY peLICHUH 3a7a4d U3 APYrux y4eOHBIX MPEAMETOB U U3 PEabHOM KU3HMU;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHIMHU: TPSMOYTOJIbHAS CUCTEMa KOOPIWHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPIUHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHUCJIO, Pa3jIoKEHHE BEKTopa Mo 0a3ucy, CKaIIpHOE IPOU3BEICHHE,
BEKTOPHOE MPOU3BEACHHUE, YTOJI MEXIY BEKTOPaMH; YMEHUE UCIIOIb30BaTh BEKTOPHBII
Y KOOPJMHATHBIN METOJ JUI PelIeHHs] TeOMETPUYECKUX 3aj1ad U 3a1a4 IPYrux
y4e0OHBIX TPEMETOB; ONEPUPOBATH MOHATUAME: MaTpHIa 2x2 u 3x3, onpeaeTuTensh
MaTpHIIbl, FTEOMETPUIECKUN CMBICI OTIPEIEIUTENLS;

- YMETb MOJIEJIMPOBATh peajibHbIe CUTYAI[H Ha SI3bIKE MAaTEMATHKH; COCTaBIATh
BBIpAXEHUSI, ypaBHEHHI, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBHIO 33a4H,
MCCIIeI0BAaTh IOCTPOECHHBIE MOJIENIN C UCTIONB30BaHUEM alllapaTa ajireOpsl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN Pe3yIbTaT; CTPOMTh MATEMAaTHYECKUE MOJIEIH C
MTOMOIIIbIO T€OMETPHUECKUX MOHITUN U BETMYHH, PelIaTh CBA3aHHbIE C HUMU
MPaKTUYECKUE 3aJa4; COCTABIATH BEPOSITHOCTHYIO MOAEIb U HHTEPIPETUPOBATH
MOJYYEHHBIN pe3yJIbTaT; pellaTh MPUKIIAJHbIE 331a41 CPEACTBAMHA MaTeMaTHYECKOTO
aHasn3a, B TOM YUCIIE COMUAIbHO-3KOHOMUYECKOTO U (PH3MYECKOTO XapaKTepa,

- YMEHHE BbIOMPaTh MOIXOSAIINNA METO TSI pelIeHus 3a/1a4H; TOHUMaHNe
3HaYMMOCTH MaTEMATHUKU B U3yYECHUN IPUPOIHBIX U OOLIECTBEHHBIX POLIECCOB U
SIBIIEHUI1; yMEHHE Paclio3HaBaTh MPOSIBICHNE 3aKOHOB MAaTEMAaTHKH B UCKYCCTBE,
YMEHUE IPUBOJUTD IPUMEPHI MATEMATUUYECKUX OTKPBITUIA POCCUMCKOW U MUPOBOM
MaTeMaTHYECKON HayKH

[1K 4.6 U3yuaTs - TOTOBHOCTB K TPY/y, OCO3HAaHUE LIECHHOCTH - YMETh ONEPUPOBATH MOHATUSAMH: CTETIEHb YMCIa, Jorapu(M 4ncia; yMeHne
[TOKynaTeIbCKUN MacTepcTBa, TPYAOIO0HE; BBITIOTHSTH BBIYMCIICHUE 3HAYEHUH U MPE00Pa30BaHus BIPAXKEHUH CO CTETIEHAMH H
cpoc, - TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH norapudmamu, npeoOpa3oBaHus JPOOHO-PAIIMOHATBHBIX BRIPAKEHUII;
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KOHCYJIBTHPOBATh
[MOKyTIaTeNneun

TEXHOJIOTMYECKON U COLIMAJIbHOM HAPaBIEHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, TUIAHUPOBAThH U
CaMOCTOSITEIILHO BBIMOJIHATE TAKYHO JICATEILHOCT;

- MHTEpEC K Pa3IuIHBIM chepam IpodhecCHOHATBHON
JESATEILHOCTH,

OgBianeHue yHUBePCAIbLHBIMYI y4eOHBIMH
NMO3HABATEIbHBIMH AeHCTBUAMU:

a) 0a30BbIe JJOTHYECKHE TeiCTBHS:

- CaMOCTOSTEIHLHO (POPMYJIMPOBAThH M AKTYAIU3HUPOBATh
mpo0JieMy, pacCMaTpHUBAaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBEHHBIN TIPU3HAK HITH
OCHOBaHUS JUIsl CpaBHCHHMS, KiaccuUKauy u
0000111eHN ST,

- OTIPEIEIATH 1IeNN AeITeIbHOCTH, 331aBaTh
IIapaMeTpPhbl U KPUTEPUU UX JOCTUKCHUS,

- BBIFBJIAATh 3aKOHOMCPHOCTHU U IPOTUBOPEUHA B
paccMaTpuBaeMbIX SBICHUSIX;

- BHOCUTH KOPPEKTHUBHI B JIETENIEHOCTD, OLICHUBATh
COOTBETCTBHE PE3y/IbTATOB IICJISAM, OLICHUBATh PUCKU
MTOCTIEACTBAN AEITEIHHOCTH,

- pa3BUBaTh KPEATHBHOE MEIIIJICHHUE TIPH PEIICHUH
JKU3HEHHBIX MTPOOJIEM

0) 0azoBbIe HCCIEI0BATEIbCKHE €HCTBUA:

- BIIQJIETh HABBIKAMH YI€0HO-HCCIIeI0BATENICKON U
MTPOEKTHOM JeATENFHOCTH, HABBIKAMU pa3peleHus
pooJIeM;

- BBISIBJISITH IPUYWHHO-CIICJICTBEHHBIE CBSI3U H
aKTyaJIU3UPOBaTh 3371a9y, BBIIBUTATh THIIOTE3Y €€
peIICHUA, HAXOJUTh apryMCHThBI JJId JOKA3aTCJIbCTBA
CBOMX YTBEP>KJICHHH, 33]1aBaTh [TapaMeTPbl U KPUTEPUU
penieHus;

- AHAJIM3UPOBATH IMOJTYYCHHBIC B XOA€ PCIICHUA 3a1a4n
PE3YIbTATHI, KPUTHUYCCKU OLICHUBATDH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX
YCIOBUSIX;

-- YMETH NIEPCHOCUTH 3HAHUA B IIO3HABATCIIBHYIO
MTPAKTHUYECKYIO 00JIACTH KU3HECSITEILHOCTH;

- YMETh OIIEPUPOBATH MOHATHUAMU: PallOHAIbHbIE, UPPALIIOHATIbHBIE, I0KAa3aTENIbHbIC,
CTETeHHbIE, JToTapu(MUUECKUE, TPUTOHOMETPHYECKHE YPAaBHEHHS U HEPABEHCTBA, UX
CUCTEMBI;

- YMETh OIIEPUPOBAThH MOHATUAME: (PYHKIMA, HEIIPEepbIBHAA (QYHKLUS, IPOU3BOIHAS,
nepBooOpazHasi, oNpeeNICHHBI HHTETPall; YMETh HaXOJUTh IPOU3BOIHBIC
3IIEMEHTAPHBIX (PYHKIMN, HCIIOIB3Ys CIIPABOYHBIE MaTEepHabl; HCCIEAOBATh B
IPOCTEHINNX ClTydasx GYHKIUM HA MOHOTOHHOCTb, HAXOAUTh HANOOJIBIINE U
HalMEHbIINE 3HAYCHUS (PYHKIMI; CTPOUTH rpa)uKu MHOTOWIEHOB C HCII0Ib30BAHUEM
anmnapara MaTeMaTHYECKOT0 aHaIn3a; MIPUMEHSTH IPOU3BOAHYIO IIPY PELICHUH 331a4
Ha JIBI)KEHUE; pelIaTh IPaKTUKO-OpPUEHTHPOBAaHHbIE 3aa4d HA HanOOJIbIINE U
HalMEHbILINE 3HAYCHUS, HA HAXOXKICHNUE ITyTH, CKOPOCTU M YCKOPEHHUS;

- - YMETh pelIaTh TEKCTOBbIE 3314 Pa3HbIX TUIIOB (B TOM YHCIIE Ha MIPOLEHTHI, 10U
W YacTH, Ha IBKCHHUE, Pa0OTY, CTOMMOCTh TOBApOB U YCIyT, HAJIOTH, 334 H3
00acTH ynpasieHHUs TUYHBIMHA U CEMEHHBIMU (DMHAHCAMU ); COCTABIISATH BHIPAXKEHHS,
ypaBHEHUS, HEPaBEHCTBA U MX CUCTEMBI 110 YCJIOBUIO 33j[auu, UCCIIeI0BaTh
MOJTy4YeHHOE pelIeHHe U OLEHUBATh MPaBA0NoJ00HOCTh Pe3yIbTaTOB;

- YMETh ONEPUPOBATH MOHATUSAMU: cpeaHee apupMeTHIecKoe, MeIUaHa, HauOoIbIIee 1
HauMEHbIlIee 3HaYCHNUs, pa3Max, JUCIIEPCHsl, CTAHIAPTHOE OTKJIOHEHUE YHCIOBOTO
Habopa; yMeTh U3BJICKATh, MHTEPIPETUPOBATh HHPOPMAIIHIO, IPEACTABICHHYIO B
TabIMLax, Ha JUarpaMmax, rpagukax, OTpakarollyt0 CBOWCTBA PeaIbHbIX IPOLIECCOB
U SIBIICHU; TIPEACTABIIATH HHPOPMALIMIO C TOMOIIBIO TaOJIHII U TUarpamMm;
UCCIIEIOBATh CTATUCTUYECKUE JTAHHBIE, B TOM YHCJIE C IPUMEHEHNEM Irpad)uuecKuX
METOJIOB U AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATUAMU: CITy4aiHBIN OMBIT U CIIy4aiilHOE COOBITHE,
BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIISITH BEPOSITHOCTD C
UCTIOJIb30BaHUEM TpahUIeCKUX METOIOB; MIPUMEHSTH (YOPMYITBI CIIOKEHUS H
YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOpHBIE (PaKkThl M POPMYJIIBI IPU PELLICHUH 3a/1aY;
OLIEHUBATh BEPOSITHOCTH PeabHbBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMH
BEJIMYWHAMH; YMEHHE IPUBOJUTH IPUMEPHI IPOSABICHNUS 3aKOHA OONBIITUX YHCENT B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETh ONEPUPOBATH MOHATHUSMH: MHOXKECTBO, IOJMHOKECTBO, OIIEPALIUU HAJ
MHO’KECTBaMH; YMEHHE NCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar s
OTIMCaHUs peajbHBIX MPOIECCOB U SIBICHUH NP PEIICHNH 33a4, B TOM YUCIIE U3
JIpyrux y4eOHBIX MIPEIMETOB;

- YMETh ONEpUPOBAThH MOHATUAMU: I'pad, CBA3HBIN rpad, AepeBo, LUK, Tpad Ha
TUTOCKOCTH;, YMEHUE 33]1aBaTh W ONMUCHIBATH Ipadbl Pa3IHYHBIMK CIIOCOOAMH;
WCIIOJIb30BaTh Ipadbl P PELICHUH 3a]1a4;
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- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIaCTElH;

- BBIJIBUTaTh HOBBIC UJCH, NIPEJiaraTh OPUTMHAILHEIE
TTOAXOABI ¥ PEIICHUS;

U CIIOCOOHOCTE UX UCITONL30BaHUS B [TO3HABATEILHON U

COLIMAJIBHOM IIPAKTUKE

- yMeTh CBOOOJIHO ONIEPUPOBATh MOHATHSMU: COYETAaHHE, IEPECTAHOBKA, YHCIIO0
COYETaHU, YUCIIO NIEPEeCTaHOBOK; OnHOM HpI0TOHA; yMEHHE TPUMEHSTh
KOMOWHATOpHBIE (PaKThI U pacCyKIACHUS ISl PELICHUS 3a1a4;

-yMETh ONIEpUPOBATh NOHATHAMU: HATYypaJIbHOE YUCIIO, IEJ0E YUCIIO, OCTATOK I10
MOJYJII0, PALIMOHAILHOE YUCII0, UPPALMOHAIBHOE YHCIIO0, MHOXKECTBA HATYPAIbHBIX,
LEJBIX, PALIMOHANBHBIX, JEHCTBUTENLHBIX YHCEIN; yMEHHE UCTIONIb30BaTh MPU3HAKH
JeIMMOCTH, HAMMEHBIINH 001N NeNUTeNh U HAaUMEHbLIee 0011ee KpaTHOE, aJlTOPUTM
EBKknuaa mpu perieHun 3aa4; 3HaKOMCTBO € Pa3IMYHBIMU [TO3ULUOHHBIMU CHCTEMaMHU
CUHCIICHUS;

- yMeTbh CBOOOHO ONIEPUPOBATh MOHATHSMU: CTEIICHD C LIEIBIM II0Ka3aTeeM, KOPEHb
HaTypaJbHOW CTEIIEHH, CTEIICHb C PAllMOHAJIbHBIM [I0KA3aTeJIeM, CTETICHb C
JEHCTBUTEIHHBIM (BEILIECTBEHHBIM) TIOKa3aTelieM, JorapudM dnciia, CHHYC, KOCHHYC U
TaHTEHC MPOU3BOJIBHOTO YHCIIa;

- -yMeTh CBOOOIHO ONIEpHUPOBATh MOHATHAMHE: Tpaduk QyHKINH, 0OpaTHas QyHKIH,
KOMITO3UIMs QYHKUIWH, THHEHHAsS QYHKIMS, KBapaTHuIHas QYHKIU, CTeIICHHAS
(YHKIIHSI C TIEJIBIM ITOKa3aTeNieM, TPUTOHOMETPHUYECKUE PYHKIIUU, O0OpaTHBIC
TPUrOHOMETpUUECKUe (DYHKINH, TOKa3aTeIbHas 1 jJorapudMuueckas GyHKIUN;
YMEHHE CTPOUTH rpadukul PyHKIHH, BEIMOIHATH MPeoOpa3oBaHus rpaduKkoB (GpyHKITHI;
YMEHHUE UCTIOJIBb30BaTh rpaduKu QYHKIMUK 17151 U3yUSHHS TIPOLIECCOB U 3aBUCUMOCTEN
IIpY pEeLICHUH 3a7a4 U3 JPYTruX y4eOHbIX IPEAMETOB U U3 PEealbHOM )KU3HHU; BEIPAXKATh
(bopMyaMu 3aBUCUMOCTH MEXIY BeTUUNHAMU;

yMeHHue cBOOOIHO ONEpUPOBaTh NOHSATHAMHU: YETHOCTD (DYHKIIUH, IEPUOJMIHOCTD
(GYHKIMH, OTPaHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMyM (YHKIIUH,
HauOoJblIee 1 HAMMEHbIIee 3HaUeHUsI QYHKIMN Ha IPOMEXYTKE; YMEHHUE ITPOBOIUTD
uccienoBanie QpyHKIUN;

YMEHHUE UCTIOJIBh30BaTh CBOWCTBA U Tpaduku GYHKIUH IS pelIeHUs ypaBHEHUH,
HEpaBEHCTB U 3aJau C apaMeTpaMu; N300pakaTh Ha KOOPAMHATHOH MIIOCKOCTH
MHOXECTBA PEIICHUH YpaBHEHH, HEPABEHCTB U UX CHCTEM;

- YMEHHE UCTIONB30BaTh MPOU3BOHYIO JUIsl HCCIIEOBAHUS QYHKIMMA, IJIs1 HAXOXKICHUS
HAWTYYIIETO PEIeHHUs B IPUKIIJHBIX, B TOM YUCIIE COMAILHO-DKOHOMUYECKUX U
¢bu3nuecKux 3a1avax, 15l ONpeAEICHNsI CKOPOCTH M YCKOPEHUS; HAXOAUTH IUIOMAAN 1
00BbeMBI (PUTYP C MTOMOIIBIO HHTETPAJIa; IPUBOANUTH IPUMEPHI MATEMATHYECKOTO
MO/JICIIMPOBAHHUS C TOMOIIBIO UG EPEHITUATBHBIX YPaBHEHUH;

- yMeTh CBOOOJIHO ONIEPUPOBATh MOHATHIMU: CpeiHee apu(pMeTHuecKoe, MeAnaHa,
HauOoJblIee 1 HAMMEHbLIEE 3HAUEHHS, pa3Max, IUCIIEPCHs], CTAHIAPTHOE OTKIOHEHHUE
JUTSL OTIMCAHUS YMCIIOBBIX JIAHHBIX; YMEHHE UCCIIEIOBATh CTATUCTUYECKUE JJAHHBIC, B
TOM YHCJIE C TPUMEHEHHEM IrpaMueCKUX METOJIOB U 3JICKTPOHHBIX CPEACTB;
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rpadudgecku uccaenoBaTh COBMECTHBIE HAOIIOIEHUS C TOMOIIIBIO THarpaMm
paccerBaHUs U JIMHEHHOMN perpeccuy;

- YMETh HaXOAUTh BEPOSTHOCTH COOBITHIA C HCIIONB30BaHIEM TpapuIeCKUX METOAOB;
MPUMEHSATH IS PEIIeHNs 33729 ()OPMYITBI CII0KEHHUS U YMHOXKEHUS BEPOSITHOCTEH,
(hopMyJTy MOJTHOM BEPOATHOCTH, POpMYITy bepHyITH, KOMOMHATOPHBIC (DaKThI U
(hOpMYJIBI; OIICHUBATH BEPOSTHOCTH PEANBHBIX COOBITHI; YMEHHUE ONIEPUPOBAThH
MOHATUSMU: ClIy4yailHasi BEJIMUHUHA, PACHPEICICHUE BEPOSITHOCTEH, MATEMAaTUUECKOE
OKHJaHWe, TUCTIEPCHS U CTaHIAPTHOE OTKIIOHEHNE CITyJailHON BEIMYNHBI, PYHKIINN
pacnpeaeneHus 1 IIIOTHOCTH paBHOMEPHOI0, I0KA3aTeIbHOI0 ¥ HOPMAJIBHOTO
pacrpeneneHuil; yMEHHE HCII0NIb30BaTh CBOMCTBA U3YUYECHHBIX PACIPEACICHUMN A1
pelIeHus 3a7a4; 3HaKOMCTBO C MIOHATHSIMH: 3aKOH OOJBIITUX YHCEI, METOIBI
BI)I60pO‘IHI)IX I/ICCJ'ICI[OBaHI/II‘/'I; YMCHHE NIPUBOAUTEL MMPUMEPHI IIPOABJICHHA 3aKOHA
6OJII)HII/IX YHCCI B MIPUPOAHBIX U OGHICCTBCHHI)IX SIBJICHUSAX

- YMETh MOJIETIUPOBATh PEAIbHBIC CUTYALIMH Ha SI3bIKE MATEMATHUKH; COCTABIISTh
BBIpQKEHHUSI, YpAaBHEHUSA, HEPABEHCTBA U UX CHUCTEMBI 110 YCIIOBUIO 3a1a4H,
UCCIIEIOBATh TIOCTPOSHHBIE MOJICNIN C UCTIONB30BaHUEM alllapaTa ajreOpsbl,
WHTEPHPETUPOBATH NOIYUYEHHBIN PE3yNbTaT; CTPOUTh MATEMATUYECKUE MOJICIIU C
MOMOILBIO T€OMETPUYECKUX NOHATUNA U BEJIUUHH, PEIIATh CBSI3aHHbIE C HUMHU
MPAKTHUYCCKHUE 3a1a4U; COCTABIATH BEPOATHOCTHYIO MOJCIIb U HHTCPIIPETUPOBATH
MOJIYYCHHBIN PEe3yJIbTaT; PeIiaTh NPUKIAAHbIC 3aJa4l CPEACTBAMU MATEMAaTHYECKOTO
aHaJM3a, B TOM YHCJIe COIMaTbHO-IKOHOMHYECKOTO U (PH3UUECKOT0 XapaKTepa,

- YMEHHUE BBIOMPAThH MOAXOIANIINNA METO T JJI PEIICHIS 331491, IOHUMaHUE
3HAYMMOCTU MAaTEMATUKHN B U3YUCHHUU IIPUPOAHBIX 1 O6III€CTBCHHBIX IIponIecCCoB U
SIBJICHUI; YMEHUE PACIIO3HABATH NPOSIBICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE,
YMEHHUE IPUBOJIUTH MIPUMEPHI MATEMAaTUUECKUX OTKPBITUNA POCCUICKON U MUPOBOU
MaTEeMaTHYECKON HayKH.
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IIpumepHBIe TEMBbI MOHOJIOTHYECKUX BBICTYIJICHUH (0KJIA10B),
HHIUBHIYAJTbHBIX IPOEKTOB

[TapamienpHOE IPOEKTUPOBAHHUE.

BekropHoe 3a1aHue NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

[IpaBusnbHbBIE ¥ TOMYNPABUIBHBIE MHOTOTPAHHUKHU.

Konnueckue ceueHust 1 UX TpUMEHEHUE B TEXHUKE.

10 crioco0oB penieHus KBaIpaTHBIX YpaBHEHUT

2 300 000 3aragox nupamuabl

21 crioco6 penieHus: 0THOM 3a1a4u

AnreOpanyeckue ypaBHeHUs. Buabl U ciocoObl UX pelieHust

Anrebpanyeckoe U rpadUuecKoe pelieHre JMHEWHBIX YPaBHEHUH, COepKaINX MOTYIN
. BeICTpBIii cueT 6e3 KambKyIsaTopa

Ilepeyenb MeponpusTHIA
(B COOTBCTCTBUC C KAJICHAAPEM MMaAMATHBIX U 3HAMCHATCIIbHBIX I[aT)

BukropuHa 1o MatemMaTuke- OKTIOpb

«30510TOC CeueHKe U TapMOHUsI HopM pUpPoabl U UcKyccTBa. Yncina GuboHayum -
neKadpb

Henenst MaTematuku- MapT

Hayuno-uccienoBarenbckas padora "Kyouk Pyouka'- mait



2. OBBEM OBIIIEOBPA30OBATEJBHOMN JUCIUILIUHBI «<MATEMATHKA»

WU BUJIbl YYEBHOM PABOTHI

2.1. O0beM QMCHUILIAHBI U BUAbI Y4eOHO# padoThI

Bun yyeOHoi padoThl

Oobvem 6 uacax*

O0beM 00pa3oBaTeIbHOI MPOrPaMMbl IUCIUILIAHBI 340
B T.4.
OcHoBHoOe coaep:KaHue 278
BT. U..
TeopeTHuecKoe 00yUeHHE 220
MIPAKTHIECKUE 3aHATHUSL 46
KonTponbeHbIX pabot 12
IpodeccnonanbHO-opueHTHPOBAHHOE cojlep:KaHue (copep:KaHue 56
NPUKJIATHOT0 MOAYJIAA)
BT. 4.:
TEOpETHIECKOe O0yUIeHHE
MIPAKTHIECKUE 3aHATHUSL 56
IMpome:kyTouHas aTTecTanus (3K3aMeH) 6
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3. COJEPXAHWE U TEMATUYECKOE IIJIAHUPOBAHUE OBIIEOBPA3OBATEJBHON JUCHUILINHBI <MATEMATHKA»

HaumeHoBaHue pa3esioB U TeM Coaepxxanue yue0HOro MaTepuaJia (OCHOBHOE U NMpodeccuoHATbHO-OPUEHTHPOBAHHOE), O0bem yacoB | DopMHUpyeMbl
JIabopaToOpHbIe U MPAKTHYECKUe 3aHATHSA, MPUKJIATHOH MOAY b (IPH HAJTMYUH) e
KOMIIETeHIHH
1 2 3 4
OcHOBHOe coiepKaHue
Paznen 1. [loBTOpenne Kypca MaTeMaTHKUA OCHOBHOWM HIKOJIBI 20
Tema 1.1 Cooepoicanue yuebHo2o Mamepuana 0K-02,0K-
Llenb u 33724 MaTeMaTHKH basoBrle 3HaHNUS U YMEHUS 110 MaTeMaTrke B IpoecCHOHATFHOW U B TIOBCEIHEBHOM 2 04,0K-08,0K-
MIPU OCBOCHUU TEeSTeTHHOCTH. 06, IIK-4.1
CHEIHATBHOCTH Kombunuposannoe 3anamue
Tema 1.2 Cooeporcanue yuebnozo mamepuana
ncna n BEMHACITCHNA. JeiicTBUs HA/ MOJIOKUTEILHBIMU U OTPULATEIBHBIMU YUCIIAMH, OOBIKHOBEHHBIMH U ICCATHYHBIMU 2
Bripaxcenns u npeoOpasosatus npoOsimu. JleHcTBHs cO cTeneHsMH, GOpMYJIIbl COKPAIIeHHOTO YMHOKEHHSI.
Kombunuposannoe 3auamue
Tema 1.3. Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue 2
['eomeTpus HA TUIOCKOCTH (cooepoicanue npuxkiaoH020 Mooyns)
Buner miockux Guryp u ux miomanie.
[TpakTHKO-OpHEHTHPOBAHHEIE 3a/1a4H B Kypce TEOMETPUH Ha TNIOCKOCTH
Ipakxmuueckoe 3auamue
Tema 1.4 Cooeporcanue yuebrHo2o mamepuana
[IporieHTHBIE BRIYUCIEHUS [IpocThie MPOIeHTHI, pa3Hble croco0bl MX BhIYHCICHUs. CIOXKHBIE MPOIICHTHI 4
lpakmuueckoe 3auamue
Tema 1.5 Cooeporcanue yuebnozo mamepuana
YpaBHEHHUSs U HEPABEHCTBA JluneliHble, KBaJ[paTHbIE, IPOOHO-JTMHEHHBIC YpaBHEHHUS M HEPABEHCTBA 2
Ipakmuueckoe 3anamue
Tema 1.6 Cooepoicanue yuebHo2o Mamepuana
Cucrembl ypaBHEHHH 1 Cr1ocoOBblI pelIeHus CUCTeM JIMHEHHBIX ypaBHeHHH. [lonsaTus: matpuna 2x2 u 3x3,
HEPABEHCTB onpenenuTens MaTpuIlsl. Meton ["aycca. CucTteMbl HeMTUHEHHBIX ypaBHeHUH. CHCTEMBI HEPABEHCTB 6
KombunuposanHnoe 3ansmue
Tema 1.7 Cooeporcanue yuebrnoco mamepuana
BxoaHoi# KOHTpOIIb Brruncnienust u npeobpa3oBanusl. YpaBHEHHUs M HepaBeHCTBA. ['eoMeTpHs Ha MIIOCKOCTH 2
Konmponvuaa paboma
Pa3nen 2 [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 20 ‘
Tema 2.1. | Cooeporcanue yuebrno2o mamepuana | O0K-02,0K- |




OCHOBHBIE ITOHSITHS

[Ipenmer crepeomeTrprn. OCHOBHBIE TIOHATHUS (TOYKA, TIPAMasi, INTIOCKOCTH,

CTEPEOMETPHH. npoctparcTBo). OCHOBHBIC aKCHOMBI cTepeoMeTpru. [lepecekaroruecs,
PacnionoskeHue MpsIMBIX | napajieibHbIC U CKPEIIMBAIOIINECS MpsiMbIe. [Ipu3HaK U CBOWCTBO CKPEIIHBAIOIINXCS
ITOCKOCTEH npsiMbiX. OCHOBHBIE TIPOCTPAHCTBEHHBIC (PUTYPBI.
Kombunuposannoe 3ansmue
Tema 2.2. Cooepoicanue yuebHo2o mamepuana

ITapannensHOCTh NPSAMBIX,
NPSAMOU U TIOCKOCTH,

[MapannensHble mpsMas u wiockocTb. Onpenenenue. [Ipusnak. CBoiicTsa (¢
nmokazarenbcTBoM). [Tapamrensasie miockoctr. Onpenencuue. [Ipu3nak. CBoricTBa (C JOKa3aTEIHCTBOM).

MJIOCKOCTEN Terpasmp u ero snemenTsl. [lapamnenenumnen u ero meMeHTh. CBOMCTBA IPOTHUBOIOIOKHBIX TPAHEH 1
JuaroHanei napawienenunesna. [loctpoenue ceuenmii. Pemenue 3anay.
Kombunuposannoe 3auamue
Tema 2.3. Cooepoicanue yuebHo2o Mamepuana
[TepnenauKyIJIApHOCTH IlepnenaukyispHeie npsMele. [lapamiensHble NpsMble, IEPIEHIUKYIISPHBIE K TUIOCKOCTH. [Ipru3Hak

MPSIMBIX, IPSIMOU U
IUIOCKOCTH, TIJIOCKOCTEH

MEPIECHANKYIIIPHOCTH NMPSIMOM 1 III0CcKOCTH. [loKa3aTenbCeTBO.
Ilepnenaukynsap u HakiIoHHad. [lepneHauKyIapHbIe I0cKoCTU. [Ipu3Hak
MePIEeHINKYIAPHOCTH III0cKOoCcTel. JlokazaTenbecTBo. PaccTosHus B pocTpaHCTBE

Kombunuposannoe 3anamue

Tema 2.4. Cooeporcanue yuebnozo mamepuana

Teopema o Tpex Teopema o Tpex neprneHauKyspax. JlokazaTeabcTBo. YToa MEXIy IPSAMON U IIIOCKOCTBIO. YTOI MEXIY
NEPHECHINKYIIApaAX NJIOCKOCTAMHA
Kombunuposannoe 3ansamue
Tema 2.5. Ilpogpeccuonanvno-opuenmuposannoe cooepircanue
(codepotcanue npuxiaono2o mMooyis)
[NapannensHsle, AKcHOMBI cTepeoMeTpHH. [leprneHanKyIspHOCTh NPSMOH U IIOCKOCTH.
NEePIEHANKYIISIPHBIE, NapayieTbHOCTD ABYX NPSMBIX, NEPHEHANKYISIPHBIX TUIOCKOCTH, IEPICHANKYISAPHOCTD IUIOCKOCTEH

CKpCHIMBAIOIINECS TIPSAMBIC

HpaKmullQCKOQ 3AHAmMue

Tema 2.6.

Cooeporcanue yuebnoco mamepuana

Pemenue 3amau. [Ipsamsbie u
IJIOCKOCTH B MPOCTPAHCTBE

PacnosnosxeHne npsiMbIX U INIOCKOCTEN B IpOCTpaHcTBE. IlepnenauKyIsspHOCTD U
NapajuIeTbHOCTD MPSAMBIX U IIIOCKOCTEH. CKpeIMBarOIUECs MPsIMBbIE

Konumponwvnasa paboma

08,0K-06,
IIK-4.2
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Pa3znen 3. KoopanHaThbl U BEKTOPbBI 16
Tema 3.1 Cooepoicanue yuebHo2o Mamepuana 0K-04,0K,
JlexapTOBBI KOOPIMHATHI B JlexapTOBBI KOOPAMHATHI B IIPOCTPAHCTBE. 4 08,0K-06
npocTpaHcTBe. PaccTosinue IIpocreiiiue 3aa4u B KOOpAMHATAX. IIK-4.2
MEXY ABYMsSI TOUKAMH. PaccTosHre Mexay AByMs TOYKaMHU, KOOPJMHATHI CEpeIMHbI OTpE3Ka
Koopaunats! cepenytsl Kombunuposannoe 3anamue
oTpe3Ka
Tema 3.2 Cooeporcanue yuebno2o mamepuana
Bexrtops! B ipocTpadcTBe. Yron (BekTopel B mpoctpaHcTBe. COXEHHWE W BBEUYMTAHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHCIIO.
Mexny BekTopamu. CkanspHoe |Kommanapuele BekTopbl. CKalspHOE TPOU3BEIEHHE BEKTOpPOB. PasnmokeHHe BeKTopa IO TpeM
MIPOU3BEIEHIE BEKTOPOB HEKOMIUIaHapHbIM BekTopaM. KoopauHaTel BeKkTOpa, CKalspHOE NPOM3BEACHHE BEKTOPOB B 6
KOOpAWHATAX, YTOJ MEXIY BEKTOPaAMH, YTOJ MEXIy IPSIMOM U TIIOCKOCTBIO, YTOJ MEXITY TUIOCKOCTSMU.
YpaBHEHHE IJIOCKOCTU. I'eOMeTpUUECKUl CMBICH OIpeaeanTens 2x2
Kombunuposannoe zanamue
Tema 3.3 IIpodeccnonaJbLHO-OPHEHTHPOBAHHOE CO/lEP:KAHME
(copep:kaHMe NPUKJIATHOTO MOLYJIsI)
[Ipakrtuko- KoopnuHatHas minockocTh. BelunciieHHe pacCTOSIHMM M IJIomaged Ha IUIOCKOCTH. KonnuyecTBeHHbIE
OPHUEHTUPOBAHHBIC 3aJ1a4d HA  |pacCUYEeThl 4
KOOPJMHATHOMN IJIOCKOCTH Ipaxmuuecxoe 3ansamue
Tema 3.4 Cooepoicanue yuyebHo2o Mamepuana
Pemenue 3amau. KoopauHats! 1 | JlekapTOBBI KOOPAMHATHI B IPOCTPAaHCTBE. BekTops! B mpocTpancTBe. ClI0KEeHHE U BEIYUTAHHE BEKTOPOB.
BEKTOPBI YMHOXeHue BekTopa Ha uucio. Kommimanapuele BeKTOpbl. CKalspHOE TNPOU3BEIECHHWE BEKTOPOB.
PasznoxeHne BekTOpa MO TpeM HEKOMIUIaHapHBIM BekTopam. IIpocteiimme 3amaun B KOOpAMHATAX. 2
Koopannaatel BekTOpa, pacCTOSIHME MEXAY TOYKAMH, KOOPIWHATHI CEPEeIUHBI OTpe3Ka, CKAISIPHOE
MIPOU3BE/ICHIE BEKTOPOB B KOOPMHATAX, YOIl MEKIY BEKTOPAMU, YOl MEXIy MPSIMON M TUIOCKOCTHIO,
YTOJI MEX]Y MIIIOCKOCTSIMU
Koumponvuas paboma
Pasnes 4. OcHoBbI TpUTOHOMeTpHH. TpUroHoMeTrpuyeckue PyHKIUH 40
Tema 4.1 Cooeporcanue yuebnozo mamepuana 0K-02,0K-
Tpuronomerpuueckue ¢pyHkiun |Pannannas mepa yria. [IoBopoT Touku BOKpyr Hayana koopauHar. OmpeneneHune CUHyca, KOCHHYcCa, 4 04,0K-08,0K-
MIPOM3BOJIBHOTO YIJIA, YHMCNIA. |TAHTE€HCA W KOTaHreHca. 3HAKW CHHYCa, KOCHHYCa, TAHT€HCa W KOTAHT'€HCA TI0 YEeTBEPTAM. 3aBUCHMOCTh 06//K-4.1
PaguanHast v rpagycHast Mepa  |MEXAy CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHI€HCOM OJIHOTO M TOTO K€ yIJia
yria
KombunuposanHnoe 3ansimue
Tema 4.2 Cooeporcanue yuebrnoco mamepuana
4

31




OcHOBHEIC Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC U KOTAHTeHC YTIIOB a U- oc. DopMyIibl
TPUTOHOMETPUYECKUE MIPUBECHUSI.

TOXKAECTBA.

DopMyITBI IPUBEICHHS Kombunuposannoe 3anamue

Tema 4.3 Cooeporcanue yuebno2o mamepuana

CuHyc, KOCHHYC, TaHT€HC
CYMMBI M Pa3HOCTHU JIBYX

Cymma 1 pa3zHoCTh cuHycOB. CymMMa 1 pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC JBOMHOTO
yrina. ®opmyssl monosuHHOTO yria. [IpeoOpa3oBaHus CyMMBl TPUTOHOMETPUYECKUX

YTJIOB. (yHKUMH B MPOU3BEICHUE U IPOU3BEACHHUS B CyMMY. BripaskeHne 8
CuHyC 1 KOCHHYC IBOMHOTO TPUTOHOMETPUUECKUX (YHKIUH Yepe3 TAHI€HC [T0JIOBUHHOTO apryMEHTA.
yria. [TpeoOpa3zoBanms NPOCTEHIINX TPUTOHOMETPUIECKUX BBIPaKEHUN
So?oﬁiiioro yra Kombunuposannoe 3anamue
Tema 4.4 Cooepoicanue yuebHo2o Mamepuana
@yHKIUY, UX CBOMCTBA. OO6nacTh omnpeeNeHnss 1 MHOXKECTBO 3HaUeHUH (hyHKIWH. YETHOCTD, HEYETHOCTB. 2
CrniocoObI 3aanust PyHKIHMHA nepuoguuHoCTh QyHkuuid. CiocoOs! 3amanus QyHKINH
Kombunuposannoe 3anamue
Tewma 4.5 Cooepoicanue yuebHo2o Mamepuana
Tpuronomerpuueckue pyHkunu, |O0IaCTh ONMpEACTICHNS K MHOKECTBO 3HAUCHUH TPUTOHOMETPHUECKUX (PYHKIIHH. 2
WX CBOHMCTBa U TpaduKu YETHOCTD, HEUETHOCT, MMEPHOANYHOCTh TPUTOHOMETprUecKuX (pyHKIuii. CBoricTBa U rpaduky QyHKIHI
y=C0SX,y=Sinx,y=1tgx,y = Ctg x.
Kombunuposannoe 3anamue.
Tewma 4.6 Codeporcanue yuebnozo mamepuana
[IpeoOpa3zoBanue rpaguxoB Cxarue " pacTspkeHHe TpaduKOB TPUTOHOMETPUYECKUX (QYHKLUH. 2
TpuroHomeTpuieckux ¢pynkuuii | [IpeobpazoBanue rpaguKOB TPUTOHOMETPUYECKUX QYHKIIUH
Ipaxmuueckoe 3anamue
Tema 4.7 IpodeccnonanbHO-OpEeHTHPOBAHHOE COleP:KaAHIE
Onucanne (conep:kaHMe NPUKJIATHOTO MOXYJIS)
MIPOU3BOJCTBEHHBIX Hcniosnp30BaHKE CBOMCTB TPUTOHOMETPHUYECKUX (PYHKIMH B MPO(ECCHOHATBHBIX 3a1a4ax 4
HPOLECCOB € IOMOIIBIO Ipaxmuueckoe 3anamue
rpadukoB GyHKINH
Tema 4.8 Cooeporcanue yuebno2o mamepuana
OO6paTtHbIe TPUTOHOMETPUYECKHE O6patHsie Tpuronomerpudeckre pyHxauu. Mx cBoiictsa u rpaguku 2
GbyHKIMH
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KOM6uHupO6aHHO€ 3anamue

Tema 4.9 Cooepoicanue yuebHo2o mamepuana
TpuronomeTpuieckre VpaBHeHHE COS X = a. YpaBHeHue Sin X = a. YpasHenue tg x = a, Ctg x = a. Pemenue
ypaBHEHUS 1 HEPABEHCTBA TPUTOHOMETPUIECKIX YPAaBHEHUH OCHOBHBIX THIIOB: MPOCTEHIIINE TPUTOHOMETPHUYECKUE YPABHEHHUS, 8
CBOJSIIIMECS K KBaJIpaTHBIM, PEIIaeMbIC Pa3IoKEeHUEM Ha MHOXKUTENH, onHOpoaHbIe. [IpocTeiime
TPUTOHOMETPUUYCCKHUE HEPABEHCTBA
Kombunuposannoe 3ansmue.
Tema 4.10 Cooepoicanue yuebHo20 Mamepuania
CucteMbl TPUTOHOMETPUUIECKUX Cuctembl TPOCTEHITUX TPUTOHOMETPUUECKUX YPAaBHEHUHN 2
YpaBHEHUI Kombunuposannoe 3anamue
Tema 4.11 Cooepoicanue yuebHo2o Mamepuana
Pewenne 3ama4, 0CHOBBI [TpeoOpazoBaHKre TPUTOHOMETPUIECKHUX BBIPAKEHUIA. Pellienne TpUroHoMeTpuieckux ypaBHeHUH 1 2
TPUTOHOMETPHUHU. HEPaBEHCTB B TOM YHCJIE C UCTIOIH30BAHUEM CBOMCTB (DYHKITHIA.
Tpuronomerpudeckre GyHKIIHA
Konumponvuas paboma
Paznen 5. KommiekcHble yncia 8
Tema 5.1 Cooepoicanue yuyebHo2o Mamepuana
Kowmrmuekcuplie uncia [NonsTre xomIutekcHOTO gncia. ConpshKeHHbIE KOMIDIEKCHBIE YMCIa, MOIYJb H apTyMEHT KOMILIEKCHOTO 2
guciia. DopMa 3armucy KOMIUIEKCHOTO Ynciia (TeoMeTpruecKas, TPUrOHOMETpHUECKas, alredpandeckasi).
ApudmeTrueckue ISHCTBUS ¢ KOMIUIGKCHBIMH YUCIIAMHU
Kombunuposannoe 3anamue
Tema 5.2 Codeporcanue yuebnozo mamepuana
[TpuMeneHre KOMITIEKCHBIX BrimonHeHne pacyeToB ¢ MOMOIIBI0 KOMIUIEKCHBIX dnce. [IpuMeps! HCIOIb30BaHMs KOMIUIEKCHBIX 6
qucen qrCeII
Ilpaxmuueckoe 3anamue
Pa3nen 6. [Ipon3Boanasi GyHKIMH, €€ MPUMEHEHHE 40
Tema 6.1 Cooepoicanue yuebno2o mamepuana 0K-02,0K-
[TonsiTue NpoOU3BOIHOM. Omnpe/ieeHre YMCIIOBO MOCIEA0BATEIEHOCTH U CIIOCOOBI ee 3a1anns. CBOMCTBA YHCIOBBIX 04,0K-08,0K-
DopMyIbl ¥ IpaBUIA nocnenoBatenbHocTed. OnpeneneHue npeaena nociae10BaTeI-HOCTU. Berurcienre npenenon 06, I1K-4.6
nuddepentmpoBanus nocieaoBatenbHocTel. [Ipeaen pynkuuu Ha OeckoHeuHoctu. [Ipenen Gpyukuuu B Touke. [Ipupaiienue 2
aprymenTa. [Ipupainienne ¢hyHkimn. 3a1a4u, IPUBOISAIIME K MOHATHIO MPOU3BOAHON. OnpenencHue
NPOU3BOAHON. AJTOPUTM OTBICKAHUSI TPOU3BOIHOM
Kombunuposannoe 3auamue
Tema 6.2 Cooeporcanue yuebnoco mamepuana 6

IIpou3BOoAHBIE CYMMBI, PA3HOCTH

dopmynsl guddepeniporanus. [1paBuna quddepeHInpoBaHus
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IIPOU3BEACHUS, YACTHOT'O

KOM6uHupOGGHHO€ 3anamue

Tewma 6.3 Cooepoicanue yuebno2o mamepuana
[IpousBoaHbIE Omnpenenenue cnoxuoi pynkuun. [IlponsBoanas tpuronomerpuieckux Gynkuuil. [IponsBognas 6
TPUTOHOMETPUIECKIX (PYHKITHHA. CIIO)KHOW (PYHKINH
[IpousBognas cnoxxHol GyHKIMM | Kombunuposanmnoe 3anamiue
Tema 6.4 Cooepoicanue yuebHo2o mamepuana
[lonsitie o HenpepriBHOCTH | [ToHsTHE HenpepriBHOM GyHKIUK. CBOMCTBa HeNpepbIBHOHN (GyHKINHU. CBSI3b MEXKy HEMPEPHIBHOCTHIO U
dynxImu. MeTox HHTEpBAIOB nmud dhepeHnrpyeMocThio (DYHKITH B TOYKE. AJITOPUTM pElIeHUs] HEPaBEHCTB METOIOM HHTEPBAJIOB 2
Kombunuposannoe 3anamue
Tema 6.5 Cooepoicanue yuebHo2o Mamepuana
I'eomeTrpuueckuii u puznyeckuit I'eomeTpryeckuii CMBICT MPOU3BOJHON (DYHKITHH - YTIIOBOH KO3 PHUIMEHT KacaTeIbHOU K TpaduKy 2
CMBICJI IPOU3BOAHOM (yHKLIUY B TOUKE. YpaBHEHUE KacaTebHOU K rpaduKy (QyHKUUU. ANTOPUTM COCTABJICHUS YPaBHEHHUS
KacartesbHOil K rpaduky gpynkuun y=F(X)
Kombunuposannoe 3ansamue
Tema 6.6 Cooepoicanue yuebHno2o mamepuana
DU3HYECKUN CMBICI duznveckuii (MEXaHUUECKU) CMBICT TIPOU3BOIHOM - MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH
TIPOM3BOIHOI B v=_S'(t) 4
npoQyeccHOHaNbHbIX 3aauax  |[[IPaKmuyeckoe sanamue
Tema 6.7 Codeporcanue yuebnozo mamepuana
MonotonHocTh QyHKIMH. Toukn Bospacranue u yOpiBanue (yHKINH, COOTBETCTBHE BO3pACTaHUs U yObIBaHUS (YHKLINH 3HAKY 4
SKCTpEMyMa Hpou3BOAHOM. IToHATHE MPOU3BOAHOMN BBICIIETO MOPAAKA, COOTBETCTBHE 3HAKA BTOPOM MPOU3BOAHON
BBIITYKJIOCTH (BOTHYTOCTH) (GYHKIIMH HA OTpe3Ke. 3a1aun Ha MaKCUMyM 1 MUHUMYM. [loHsTHE
ACHMIITOTHI, CIIOCOOBI UX OIpeeNieHus. AITOPUTM UCCIIeI0BaHus (PYHKIMK U TOCTPOCHHUS ee rpaduka ¢
MTOMOIIBIO TPON3BOIHOU. JIpoOHO-IIMHEHAS QYHKIHS
Kombunuposannoe 3ansamue
Tema 6.8 Cooepoicanue yuebno2o mamepuana
UccnenoBanne GyHKIMHA 1 HccnenoBanue QpyHKIMM HA MOHOTOHHOCTB M ITIOCTPOEHUE IPauKOB. 4
ITOCTPOCHUE Fpa(bI/IKOB KOM5MHMp06‘aHHO€ 3aHAimue
Tema 6.9 Cooeporcanue yuebno2o mamepuana
HauOonbinee n Haumenbmee | Haxoxxaenrne HanOoJbIIero 1 HAMMEHBIIET 0 3HaYeHNH QPyHKIMH, TOCTpOeHHEe TPa(hpUKOB MHOTOWIEHOB C 2

3HAYCHUS QYHKIH

HCITIOJIb30BAHWEM alllapara MaTeMaTU4C€CKOIro aHaJim3a

KOM6uHup06aHHO€ 3anamue

Tema 6.10

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COIEPKAHUE
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(coneprkanue MPUKJIATHOTO MOTYJIsA)

Haxosxaenue onTuMaibHOTO Haumensiuee u Hanbosnplee 3HaueHNe QyHKIUU 6
pe3yibTaTa ¢ Ipaxmuueckoe 3anamue
MOMOIIBIO IPOU3BOTHON B
IPAaKTUYECKUX 3a7adax
Tema 6.11 Cooeporcanue yuebno2o mamepuana
Pemenue 3anau. [IpousBonHas ®opmynsl ¥ npasuia aquddepenuuposanus. ccnenoBanne QyHKIHNA C MTOMOIIBIO TPOU3BOIHOM. 2
(yHKIMH, ee IPUMEHEHHE HaunOonpiee u HanMeHblee 3HaUCHUs QyHKIMN
Koumponvnan paboma
Pa3nen 7. MHOTOrpaHHHMKM M TeJIa BpallleHUusl 46 , |
Tema 7.1 Cooepoicanue yuebHo2o Mamepuana 0K-02,0K-
Bepmmnsl, pebpa, rpanu [lonsitre MHOTOTpanHUKa. Ero snmeMeHTsI: BepmuHbl, pedpa, rpann. Jnaronans. Cedenne. Brimykibie u 08,0K-04, OK-
MHOTIOTPaHHHUKA HEBBINYKJIbIE MHOTOTPaHHUKU 2 06, I1K-4.2
Kombunuposannoe 3ansamue
Tema 7.2 Cooepoicanue yyebHo2o Mamepuana 2
[Ipusma, ee cocraBisOIINE, [onstue nmpusmel. Ee ocHOBanmst 1 60KOBBIE TpaHu. Bricota mpu3mel. [Ipsmas u HakJIOHHAS TIpU3Ma.
ceuenue. [Ipsimas v npaBUiIbHAs IpaBunbHas npusma. Ee cedenne
TPH3MBL Kombunuposannoe 3anamue
Tema 7.3 Cooepoicanue yuebHno2o mamepuana 2
[Napannenenunex, ky6. Ceuenue | [lapannenenunesn, CBOHCTBa NpsSMOYToJbHOTO napajuienenuneaa, kyo. Ceuenue ky0a, mapajuienenumneaa
Ky6a, napajuiejienumnena KOM6uHup06¢lHHO€ 3ansamue
Tema 7.4 Codeporcanue yuebnozo mamepuana
[Mupamuna, ee cocTapisFOIIME, [Mupamua u ee anementsl. Ceuenne nupamupl. [IpaBunbHas nupaMuaa. Y ceueHHas THpaMuIa
ceuenue. IIpaBuibHas nupamMusa. Kombunuposannoe sansimue 2
Yceuennas nupamMuaa
Tema 7.5 Cooepoicanue yuebHo2o mamepuana
BokoBast u monHasi MOBEpXHOCTh ITnomaap 6OKOBOH M HMONHONM NOBEPXHOCTH NPU3MBIL, TUPAMUIBI 2
TPU3MBI, THPAMH/IBI Kombunuposannoe 3anamue
Tema 7.6 Cooeporcanue yuebnoco mamepuana
Cummerpus B KyOe, CumMMeTpHs OTHOCUTENILHO TOUKH, MPSIMOi, Tu1ockocTh. CUMMETpus B KyOe, nmapajuiesnenumnese, Ipu3me, 2

napauiCjacnuIicic, mpu3Me,

nmupamMuac
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TTHpamMujIe

KOM6uHupO6aHHO€ 3anamue

Tema 7.7

IIpodeccnoHaAILHO-OPUEHTUPOBAHHOE COlEP:KAHUE
(conep:kaHue NPUKJIATHOTO MOIYJIs1)

[Tpumepsr cummeTpuu B CumMmeTpus B IPUPOJIE, APXUTEKTYpe, TEXHHUKE, B OBITY 6
npodeccun Ipaxmuueckoe 3anamue
Tema 7.8 Cooepoicanue yuebHo20 Mamepuana
[IpaBuibHBIE MHOTOTPAHHUKH, UX [lonsATHe NpaBUIBHOrO MHOrorpanHuka. CBoiicTBa NpaBUIbHBIX MHOTOTPAHHUKOB 2
CBOWMCTBA IIpaxkmuueckoe 3auamue
Tema 7.9 Cooepoicanue yuyebHo2o Mamepuana
Hununanp, ero cocraistonme. | LHumuaap u ero snemenTsl. CeueHne nuianHapa (mapajuieJbHOe OCHOBaHMIO M ocH). Pa3BepTka munuHapa 2
Ceyenue OUINHApaA KOM6uHup06aHHO€ 3ansamue
Tema 7.10 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COIEPKAHUE
(coneprkanue NPUKJIATHOTO MOIYJIs)
Konyc, ero cocrasinstoiue. Konyc u ero anementsl. CeueHne KoHyca (MapauieIbHOEe OCHOBAHHIO U MTPOXOIee Yepe3 BEPIINHY), 4
CeueHne KOHyca KOHMYecKHe ceueHus. Pa3BepTka KoHyca
Kombunuposannoe 3anamue
Tema 7.11 Cooepoicanue yuebHo2o Mamepuana
VYcedeHHsll koHyc. CedueHne Yceuensslit kKonyc. Ero o0pasyromas u Beicota. CeueHne yCeueHHOTO KOHyca 2
YCE€4YEHHOI'0 KOHyca KOM5uHup06aHHoe 3AaHAmue
Tema 7.12 Cooeporcanue yuebnozo mamepuana
[ap u chepa, ux ceueHus Iap u chepa. Bzaumuoe pacnionoxenue chepbl u miockoctu. CedueHue mapa, chepbl 2
Kombunuposannoe 3anamue
Tema 7.13 Codeporcanue yuebnozo mamepuana
[Tonsitne 06 oObeme Tena. [Tonsitne 06 o6beme Tena. O6beM KyOa U NpsIMOYToIbHOTO napayienenunena. O0beM npu3Msl U
OTHoOLIEeHHEe 00HEMOB MMOI00HBIX | WHIMHIPA. OTHOIEHNE 00BEMOB MOAOOHBIX TeJl. I'€OMETPUYECKHI CMBICI ONPEAEIUTENS 3-T0 NOpAAKa 4
Tel
Kombunuposannoe 3anamue
Tema 7.14 Cooeporcanue yuebnoco mamepuana
OOBbeMbI U TUIOIIA TN O0beMbl upamMuibl U KoHyca. O0beM miapa. [lnomaaym noBepXHOCTEH Tel 2

HOBCpXHOCTeﬁ TEI

HD(JKWIUI{@C‘KOE 3dHAmMue

Tema 7.15

Cooeporcanue yuebnoco mamepuana
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KomOnHanum MHOTOTpaHHUKOB H
TeJ BpaIICHUS

KomOnHanmm reoMeTpuIecKux Tei

HpaKmuquKoe 3anAamue

|

Tema 7.16 Cooepoicanue yuebHo2o mamepuana
I'eomerpuyeckue Hcnonp3oBaHre KOMOMHAIIMN MHOTOTPAaHHUKOB U TEJI BPAILIEHUS B PAKTUKO- 4
KOMOWHAIINY HA TIPAKTHKE OpPUCHTUPOBAHHBIX 3a]]a9aX
IIpaxmuueckoe 3auamue
Tema 7.17 Cooepoicanue yuebHo2o mamepuana
Penrenue 3anau. Muororpanauky |O0bEMbI H TUTOMAIN TIOBEPXHOCTH MHOTOTPAHHHUKOB ¥ TEIl BPAIICHUS 2
W Teja BpameHus Koumponvuan paboma
Paznen 8. [lepBooOpasnasn GpyHKINHU ee MpUMeHeHUE 14
Tema 8.1 Cooepoicanue yuebHo2o Mamepuana 0K-02,0K-
[lepBoobOpazHas GpyHKIHH. 3ajada 0 BOCCTAHOBJICHUM 3aKOHA JIBI)KEHHUS 110 U3BECTHOU cKkopocTu. [lonarue 2 08,0K-04,0K-
[paBuia HaAXOXKICHUS uHTerpupoBanus. O3HAKOMIICHHE C TOHATHEM HHTErpajia U MepBoOOpasHOM Jis 06
MepBOOOPa3HBIX dynkuumu y=F(X). Penienue 3aaq Ha CBsi3b IEPBOOOPA3HOI U €€ MPOU3BOIHOM, 1IK-4.2
BBIUMCJICHUE TIEPBOOOPA3HOH s naHHOU GyHKimu. Tadnuna dhopmys s
HaXOKICHUS MepBooOpa3HbIX. M3ydeHne npaBuiia BEIYUCICHHS IEPBOOOPa3HOM
Kombunuposannoe zansmue
Tema 8.2 Cooepoicanue yuebHo2o Mamepuana
[Tnomaas KpUBOTMHEMHOM 3ajauu, IPUBOIAIINE K IOHSITHIO ONPEACIICHHOTO HHTETpaia - O BRIYUCICHHUH IJIOMATH KPUBOJIUHEUHOMN 2
tpaneuun. dopmyna HeroToHa - Tpareluu, o nepeMerieHur Touku. [ToHsaTre onpenenéHHoro naTerpana. I'eoMeTpudeckuii 1
JleitOHumIa (u3nyecKuil CMBICI orpeieieHHoro uurerpaia. ®opmyna Hetotona—JleitOnuna
Kombunuposannoe zanamue
Tema 8.3 Codeporcanue yuebnozo mamepuana
Heomnpenenennsiii u IToHsATHE HEONPEACTICHHOTO HHTErpaia 2
ONPEACIICHHBIN UHTETPAIIbI Kombunuposannoe 3auamue
Tema 8.4 Cooepoicanue yyebHo2o mamepuana
[NonsiTHe 06 onpeaeneHHOM I'eomeTprUYecKnii CMBICT ONPEIENIEHHOT0 HHTEerpaia 2

UHTErpaJle KakK IJIOMaIu
KPUBOJIMHEIHOHN Tpanenuu

KOM6uHup06aHHO€ 3anamue

Tema 8.5

IIpodeccnoHaNIbLHO-OPUEHTUPOBAHHOE COlEPIKAHUE
(conep:kaHMe NPUKJIATHOTO MOIYJIs1)
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OrnpeenneHHbIN HHTETPAIT B

I'eoMeTpuyeckuii cMbICH orpeneeHHoro nurerpana. ®opmyna HetotoHa - Jleibuuiia. Perenne 3a1au

SKU3HU Ha MPUMEHEHHE MHTErpaa JJisl BBIYUCICHUS] QU3MIeCKUX BEITMYVH U IIIOMIAIeH 4
Ipaxmuuecxoe 3anamue
Tema 8.6 Cooeporcanue yuebno2o mamepuana
Pemrenne 3amau. [lepBoobOpasHas ITepBoobOpazHas ¢yakmmu. [lpaBuia HaxoxaeHNs IepBo0Opa3HbIX. Ee mpuMmenenue 2
(hyHKIUY, ee TPUMCHEHHE Konumponvuas paboma
Pa3znen 9. Ctenenu u kopHu. CteneHHass pyHKIMs 18
Tema 9.1 Cooepoicanue yuebHo2o mamepuana 0K-02,0K-
o o n 9 =
Crenennas QpyHkuus, ee [oHsTHE KOPHS N-O¥ CTENECHU U3 JeHCTBUTEIBHOTO yrcia. DyHkmu y = VX cBoiicTBa 1 rpaduK. 4 08,0K-04
CBOICTBa CBoiicTBa KOpHS N-OM CTENEeHU
Kombunuposannoe zanamue
Tema 9.2 Cooepoicanue yuebHno2o mamepuana
[IpeobpazoBanue Beipaxenuit ¢ |[IpeoOpasoBanme HppalMOHATBEHBIX BHIPKESHHN 4
KOPHSIMH N- Ol CTETICHH Kombunuposannoe zanamue
Tema 9.3 Cooepoicanue yuyebHo2o Mamepuana 2
CBoiicTBa CTENICHU C [ToHsTHE CTEmeH ¢ ITOOBIM pallMOHANBHBIM NoKa3zaTeneM. CTerneHHble PYHKIMN, HX
palHoOHAIBHBIM U CBOICTBA U TpapuKu
JICHCTBUTEIILHBIM TOKA3ATCIIMH | Ko viGunuposanioe sansmue
Tema 9.4 Cooepoicanue yuebHo2o mamepuana
Penrenue nppannoHaibHbIX PaBHOCMIILHOCTB HppallMOHATBHBIX YPaBHEHHI 1 HEPABEHCTB. METOIBI X PEIeHNSI. 6
YPaBHCHHH 1 HEPABEHCTB Penienue nuppanroHaIbHBIX YPABHECHHN 1 HEPABEHCTB
Kombunuposannoe zansmue
Tema 9.5 Cooepoicanue yuebHo2o mamepuana
CTeneHu v KOpHHU. Onpenesnenue creneHHon QyHKIpH. Mcmonp30BaHue ee CBONCTB NPH PEIICHUH 2
Crenennast QyHKIHS YPaBHEHUH W HEPABCHCTB
Koumponvnas paboma
Paznen 10. Iloka3arenbHast QyHKIHA 18
Tema 10.1 Codeporcanue yuebHo2o mamepuana 0K-02,0K-
[NokazarenbHas QpyHKIHS, CreneHsb ¢ MPOM3BOIBHBIM JIEHCTBUTEIHHBIM TIOKa3aTenaeM. OnpeneneHue 08,0K-04
ee CBOICTBa MOKa3aTeNbHON (pyHKINH, ee cBoWcTBa U rpaduk. 3HAKOMCTBO C TPUMEHEHHEM 4

nokaszarenbHoW (pyHKUuH. Perienne nokazaTeabHbIX YpaBHEHUH (YHKIIMOHAIBHO-
rpaguyecKkuM METOI0M

KOM6uHup06aHHO€ 3anamue
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Tema 10.2

Cooeporcanue yuebrno2o mamepuana

Pemenne moka3aTenbHBIX Pemenne moka3aTeNbHBIX YpaBHEHHI METOJOM ypaBHUBAHMs ITOKa3aTeNeld, METOAOM 8
YpaBHEHUI 1 HEPABEHCTB BBEICHUS HOBOW NepeMeHHOH, (QyHKIMOHATBHO-TpadUUECKUM METOI0M. Pemenne

MOKa3aTeJIbHBIX HEPABEHCTB

Ipakmuueckoe 3anamue
Tema 10.3 Cooeporcanue yuebno2o mamepuana
CucremMBbl TOKa3aTeIbHBIX Pemenne cuctem rmokasaTelbHBIX YpaBHEHHH 4
ypaBHEHUI Kombunuposannoe zanamue
Tema 10.4 Cooeporcanue yuebno2o mamepuana 2
Pemenue 3agau. IlokasatensHas |PenieHne nokasaTenbHBIX YpaBHEHUH METOAOM YPaBHUBAHHUS NTOKAa3aTeNENd U METOIOM
GyHKIYS BBEJICHUS HOBOHW IepeMeHHOo. Perienne nokasarebHbIX HEpaBEHCTB/

Konmponvuasa paboma
Paznen 11. Jlorapudmsl. Jlorapudgmuyeckast pyHkuus 30
Tema 11.1 Cooepoicanue yuyebHo2o Mamepuana 0K-02, 0K-04,
Jlorapudm uncna. decstuunstit u |Jlorapudm grcna. JlecSITHYHBIN 1 HATYpaTbHBIA JOrapru(MBI, YHCIIO € 4 0K-08,0K-06,
HaTypaJlbHbII JJorapudmel, 4ucio | Kombunuposannoe sansmue
e
Tema 11.2 Cooepoicanue yuyebHo2o Mamepuana
CBoiicTBa J0rapugmos. CaoiictBa norapudmon. Onepanus JorapuMupoBaHusl. 6
Omneparnus norapumupoBanust | Kombunuposannoe sansamue
Tema 11.3 Cooepoicanue yuebno2o mamepuana

" 4

Jlorapudmuyeckas Qynkuus, ee Jlorapudmuyeckas QyHKINS U ee CBOMCTBA
CBOMCTBA Kombunuposannoe zansmue
Tema 11.4 Codeporcanue yuebnozo mamepuana
Pemenwne norapupmmdeckux [onsTre norapudmudeckoro ypaBaeHus. Oneparyst MOTeHIUPOBaHUs. TPy OCHOBHBIX METO/A PEIICHUS
YpaBHEHUH 1 HEPABEHCTB norapuMUIecKuX ypaBHEHU: QyHKIIMOHATBHO-TPApUUECKUA. METO]T TIOTEHIIUPOBAHUS, METO/I 8

BBEJICHUSI HOBOM nepeMeHHol. JlorapudMuieckre HepaBeHCTBA

Kombunuposannoe 3anamue
Tema 11.5 Cooeporcanue yuebnoco mamepuana 2

CucteMsl TorapuMUIECKUX
ypaBHEHUI

ANTOPUTM peIIeHNs CUCTEMbI YpaBHEHUH. PaBHOCHMIIBHOCTD JOorapu(hMUIECKIX
YpaBHEHUI U HEPABEHCTB
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KOM6uHupO6aHHO€ 3anamue

Tema 11.6 IIpodeccnoHaAILHO-OPUEHTUPOBAHHOE COlEPKAHUE
Jlorapudmer B mpupoae u (copepkaHMe NPUKJIATHOTO MOLYJIs1)
TCXHUKC [Tpumenenue norapudma. Jlorapudmudeckas cnupais B npupoae. Ee matematuueckue cBoiicTa 4
Ipakmuueckoe 3auamue
Tema 11.7 Cooeporcanue yuebHo2o mamepuana
Pemenue 3amauy. Jlorapudmugeckas Qynknus. Pemenne npocteiimmx JorapupMUIecKiX YpaBHEHHN
Jlorapudmsr. Konumponvuas paboma 2
Jlorapudmudeckas
GyHKIHS
Paznen 12. MHoxkecTBa. JjieMeHTHI Teopuu rpagos 10
Tema 12.1 Cooepoicanue yyebHo2o Mamepuana 2 0K-02,
MHoxecTBa [Tonsitue MHOkecTBa. [logMHOXKecTBO. Onepanuu ¢ MHOKECTBAMHU 0K-08,0K-04,
Kombunuposanmoe 3anamue 0K-06
Tema 12.2 IIpodeccnoHanbLHO-OPHEHTUPOBAHHOE COAEPKAHME IIK-4.1,
Omnepanuyu ¢ MHOKECTBAMU (comepskanue NPHKJIAXHOIO MOXYJIsI) IIK-4.6
Omnepaunu ¢ MHOKeCTBaMH. PellieHne NpuKIaaHbIX 3a1a4 2
Ipakxmuueckoe 3auamue
Tema 12.3 Cooepoicanue yuebHo2o Mamepuana
I'pads [onsitne rpada. CBs3HbIN rpad, AepeBo, MUKI rpad Ha MIOCKOCTH 4
Ipaxmuueckas paboma
Tema 12.4 Cooepoicanue yuebno2o mamepuana
Pewenne 3anau. MHOXeCTBa, Oneparuu ¢ MHOKecTBaMH. OnUCaHNe peabHBIX CUTYalMi C TOMOIIBI0 MHOXKECTB. [IpruMeHeHme 2
I'padsl 1 ux npumMeHeHue rpa¢oB K PELICHUIO 3a/1a4
Koumponvuas paboma
Paznen 13. DieMeHTHI KOMOMHATOPHUKM CTATHCTHKHU U TEOPUM BEPOATHOCTEH 26
Tema 13.1 Cooepoicanue yuebno2o mamepuana 0K-02,
OCHOBHBIE TIOHSATHUS [TepecTaHOBKHU, pa3MEIEHHUsI, COUETAHUS. 4 0K-08,0K-04,
KOMOWHATOPUKHU % 0K-06
OMOUHUPOBAHHOE 3aHAMUE. 1IK-4.1,
Tema 13.2 Cooeporcanue yuebHo2o mamepuana TIK-4.6
CoOpITHE, BEPOSTHOCTH CoBMecTHBIE H HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CyMMBI COOBITHH. 4

coOpITus. Crnoxxenne u
YMHO>KEHHE BEPOSTHOCTEN

YciioBHAs BEPOSITHOCTh. 3aBUCUMBIE W HE3aBUCUMBIE cOOBITHS. TeopeMsbl 0
BEPOSITHOCTH TPOU3BEJICHUS COOBITHH.

KOM6uHup06aHHO€ 3anamue
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Tema 13.3 IIpodeccnoHalIbLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 4
BeposTHOCTh B (coaepskaHue NPUKJIATHOTO MOLYJISI)
npo(ecCHOHAIBHBIX OTHOCHTENbHAs YacTOTa COOBITHS, CBOMCTBO e yCTOHUnBOCTH. CTaTUCTHYECKOE
3ama4dax ompeneacHue BepoATHOCTH. OIeHKa BEPOSTHOCTH COOBITHS
Ilpakmuueckoe 3auamue

Tema 13.4 Cooepoicanue yuebHo2o mamepuana
JuckpeTtHas ciydaiiHas Buner cnygaitaeix BenmanH. Ompeienenre TUCKPETHON CIydaifHOW BETMYUHBL. 3aKOH pacTpeaesieHIs 4
BEJIMYMHA, 3aKOH €€ JIUCKPETHOM ciydaiiHOM BeNMUYMHBI. E€ 4MCIIOBbIE XapaKTEPUCTUKU
pacnpeneneHus

Kombunuposannoe 3auamue
Tema 13.5 Cooepoicanue yuebHo2o Mamepuana
3amayn MaTeEMaTHYECKON Bapuanuonnsiii psj. [loauron gactot u ructorpamma. CTaTUCTHUIECKUE 4
CTaTHCTHUKH XapaKTePUCTUKH psiia HaOJIr0JaeMbIX JaHHBIX

Kombunuposannoe zanamue
Tema 13.6 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COIEPIKAHUE
CocTaBneHue TabIIUIl U THarpaMmm (conep:kaHHe MPUKJIATHOTO MOXYJISA)
Ha IIpaKTHKC IlepBuuHas 06pabOTKa CTATUCTUYECKUX AaHHBIX. I'paduueckoe nx mpeacraBiieHUE. 4

Haxosxaenue cpeqHUX XapakTepUCTUK, HAOIIOAaeMbIX JaHHBIX

Ipaxmuueckoe 3auamue
Tema 13.7 Cooepoicanue yuebnoeo mamepuana
Pemenwne 3anad. D1eMeHTHI OnemeHTh KOMOMHATOPUKU. COOBITHE, BEPOSATHOCTD COOBITHSL. CII0KEHNE U YMHOKEHUE BEPOSITHOCTEH 2
KOMOWHATOPUKH, CTATUCTUKH H
TEOPUHU BEPOSTHOCTEH Konumponvnas paboma
Pa3znen 14. YpaBHeHUsl U HEPaBeHCTBA 28

Tema 14.1 Cooepoicanue yuebno2o mamepuana 0K-03,0K-
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTD ypaBHEHHI U HepaBeHCTB. Omnpenenenns. OCHOBHBIE TEOPEMBI 04,0K- 08,0K-
YpaBHEHUH 1 HEPABEHCTB. PaBHOCHJIBHBIX MIEPEX0/IaX B ypaBHEHHSIX M HepaBeHCcTBax. OOIIHe METO B PEIICHHS 4 06, IIK-4.1,
OOm1re MeToIbI peleHus YpaBHEHUI: Mepexo]] OT PaBEHCTBA (YHKIINH K PABEHCTBY apTyMEHTOB JIJIS 1IK-4.6

MOHOTOHHBIX (YHKIIMHA, METO/]] Pa3JIOKEHUs HA MHOKUTEIIH, METO]I BBEICHHSI HOBOH
NepeMEeHHON, PYHKIHOHATBHO-TpadUIECKUil METOA

KOM6MHHp06aHHOe 3dHAmMue

Tema 14.2

Cooeporcanue yuebnoco mamepuana
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I'paduaeckuit MmeTo pereHus

OO01re METOBI PENICHHSI HEPABSHCTB: IMEPEX0]] OT CPABHEHUS 3HAUCHUHN QYHKITHH K

YpaBHEHUH, HEPABEHCTB CPaBHEHHIO 3HAYEHHH apTyMEHTOB ISl MOHOTOHHBIX (D)YHKIIHIA, METOJ HHTEPBAJIOB. 4
(yHKUMOHANBHO-Tpaduueckuii MeTo. [ paduueckuii MeToa pelieHus: ypaBHEHHN 1
HEPaBEHCTB
Kombunuposannoe 3anamue
Tema 14.3 Cooeporcanue yuebno2o mamepuana
VYpaBHEHUS U HEPABEHCTBA Omnpenenenne Moayisi. Packpeitre Monyds mo omnpenenenuto. [lpocreliniie ypaBHEeHNS 1 HEPABEHCTBA C
C MOZyJeM MoxayieMm. [IpruMeHenne paBHOCHIBHBIX IEPEXO0JI0B B ONPEACICHHBIX TUIIAX YPaBHEHUN U HEPABEHCTB C 4
MOAYJIEM
Kombunuposannoe 3anamue
Tema 14.4 Cooepoicanue yuebHo2o Mamepuana
VYpaBHEHUS U HEPABEHCTBA 3HaKoOMCTBO ¢ mapaMeTpoM. IIpocreiinime ypaBHEHUSI 1 HEPABEHCTBA C MAPaMETPOM 4
C mapameTpaMu Kombunuposannoe 3auamue
Tema 14.5 IIpodeccnoHAIBLHO-OPUEHTUPOBAHHOE CO/lEPKAHUE
(comep:kaHMe MPUKJIATHOTO MOAYJISA) 8
CocTtaBneHue U pereHue Penienne TeKCTOBBIX 3a]ja4 MPO(ECCHOHATBHOTO COJICPKAHUS
npodecCHOHANBHBIX 33]1a4 C Ipaxmuuecxue 3anamus
MOMOLLBIO YpaBHEHUI
Tema 14.6 Cooepoicanue yuebHo2o Mamepuana
Pemenue 3anau. YpaBuenus OO01Me METO/IBI PEIICHUS YPaBHCHHA. Y paBHEHUS K HEPABCHCTBA C MOAYJIEM U C 4
Y HEPABEHCTBA napameTpamu
IIpaxmuueckoe 3ansamue
IIpome:xxyTouHasi aTTECTALUSA 6
(Ox3ameH)
Bcero: 340

42




4. YCJIOBUs PEAJIM3ALIMU ITPOI'PAMMBI JUCIHUIIJINHBI «<MATEMATHUKA»

41 TPEBOBAHUSA K MHUHHUMAJIBHOMY MATEPHAJ/IBHO-TEXHUYECKOMY
OBECIIEYEHUIO

- I0CAJJOYHbIE MECTA 10 KOJIMUYECTBY 00yJaroIuXcs;

- pabouee MeCTO MpernoiaBaTes;

- KOMIUIEKT y4eOHO-HarJIsIHbIX TOCOOMIA;

- KOMIUIEKT JIEKTPOHHBIX BUICOMATEPUATIOB;

- 3aJJaHMsl JUI1 KOHTPOJIbHBIX PadoT;

- po¢heCCHOHATILHO OPUEHTUPOBAHHBIE 3a/1aHUS;

- MaTepHualIbl K3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAJIbHBIN KOMITBIOTEP C JIMIIEH3MOHHBIM IIPOrPaMMHBIM 00eCIIeUeHUEM;
- IPOEKTOP € IKPAHOM.

3ansl:

bubnuoreka, unTanbHbIN 3271 C BBIXOJOM B ceTh MHTEpHET.

4.2 UTH®OPMAIIMOHHOE OBECIIEYEHHUE PEAJIM3ALIUU ITPOI'PAMMBI

OcHoBHbIE NTeYaTHBbIE H3TaHUSI

=

bammvakos, M.1. Matemaruka: yueOHuK 10 Ki1.: 6a30BbIi ypoBeHb. — M.: Akagemus, 2018

bammakoB, M.. Maremartuka: yueOHuk 11 ki1.: 6a30BbIil ypoBeHb. — M.: Akagemus, 2018

3. Ammmos, II.A. Anre6pa u Havana Matemarndeckoro ananmmsa 10 — 11 ki.: yuyeOHUK a7
o011eo0pa3oBaTeIbHBIX Opranu3anuii: 6a3oBsii ypoBeHb. — M.: [Ipocsemenue, 2017

4. Mopakosuu, A.I'. Anrebpa Hauana ananmza. 10-11 ki B 2-X 4. y4eOHUK IS
o011eo0pa3oBaTenbHbIX yupexaeHud. — M.: Maemo3una,2019

5. bammakos, M.J. Marematuka: yueonuk 10 xi.: 6a30Bbiii ypoBeHb. — M.: Akagemus, 2007

6. AranacsH, JI.C. MaremaTtuka: anreOpa, Hayajga MaTeMaTH4eCKOro aHayiusa, reomerpus 10-
11 xiace, M.: IIpocsemenne,2017

7. Kanarun, FO.M. Anrebpa navana ananuza. 10kia: yuyeOHUK Juist 001eoOpa3oBaTeNbHBIX
yupexaenuit. — M.: Muemo3unHa,2003

8. I'eometpus. 10-11 xnaccer: yueonuk/JI.C. Atanacas. — M.: IIpocsemenue, 2019

N

I[OHOJ'IHI/ITC.]'II)HBIC HCTOYHMKH

1. Bcepoccuiickue wunHTepHeT-omumnuanel. - URL:  https://online-olympiad.ru / (nara
obpamenusi: 12.07.2021). - TekcT: 2MeKTPOHHBIH.

2. Emunas komtekuus 1udpoBeix oOpa3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara o6pamienus: 08.07.2021). - TekcT: 31EKTPOHHBIH.

3. Hudopmanmonnast cucrema «EjuHOEe OKHO TOCTyma K 00pa3oBaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru / (mata o6pamienus: 02.07.2021). - TekcT: 37EKTPOHHBIH.

4. Hayunas onekTponHas OubOmmoreka (HDB). - URL: http://www.elibrary.ru (mara
obpamenusi: 12.07.2021). - TekcT: 2MeKTPOHHBIH.

5. OtkpeiTeiii KOIemK. Matematuka. - URL: https://mathematics.ru / (mata oOpaieHus:
08.06.2021). - TekcT: 2NEKTPOHHBIH.

6. IloBropum maremaruky. - URL: http://www.mathteachers.narod.ru / (mara oOparneHus:
12.07.2021). - TeKcT: 31MeKTPOHHBIH.




7. CnpaBoYyHUK o MaTeMaTUKE JUISL IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata ob6pamenus: 12.07.2021). - Tekcr:
JJIEKTPOHHBIN.

8. Cpennss mareMaTwueckas uHTepHeT mkona. - URL: http://www.bymath.net / (mara
obpamenusi: 12.07.2021). - TekcT: 3MeKTPOHHBIH.

9. ®ecnepanbHbiii mopran «Poccuiickoe obpazosanue». - URL: http://www.edu.ru / (mara
obpamenusi: 02.07.2021). - TekcT: 3MEKTPOHHBIMH.

10. ®enepanbHbiii  1EeHTp  WH(OpPMAIMOHHO-00pa3oBaTeNbHBIX  pecypcoB. -  URL:
http://fcior.edu.ru / (nata oopamenus: 01.07.2021). - TekcT: 3IeKTPOHHBIN.

44



5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS OBIIIEOBPA3OBATEJIBHOM

JANCHUITVINHBI <MATEMATHUKA»

KoHTpoJib 1 o1leHKa pe3ylIbTaTOB OCBOCHHUS 00111e00pa30BaTeNIbHON JUCIUILTUHBI PACKPBIBAIOTCS Yepe3
TUCIUIUIMHAPHBIE PpE3yNbTaThl, HaNpaBlieHHble Ha (opmupoBaHHe O0OMUX U MNPOPECCHOHATBHBIX
KOMIIETEHIIUI [0 pa3/iesiaM U TeMaM COJIepKaHMs yaueOHOro MaTepuara.

Oo6mas/npodeccuoHaabHAasi Paznen/Tema TH OeHOYHBIX
KOMIETEeHIIUS MeponpusTHSA
OK 02 Oprann3oBbIBaTh P1,Temal.l,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanme

COOCTBEHHYIO JICSATEIHLHOCTD,
BBIOUPATh TUTIOBBIC METOJIBI U
CIIOCOOBI BBHITTOTHEHUS
po(heCCHOHANBHBIX 33]1a4,
OTleHMBATh X dYHPEKTHUBHOCTH
Y Ka4eCcTBO

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c, 4.8, 4.9,
410,4.11

P 5, Temnr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Tems1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12,7.13,7.14, 7.15,7.16, 7.17

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2,11.3 IT-o/c, 11.4, 11.5, 11.6 II-
o/c, 11.7

P12, Temsr 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 [1-o/c, 14.6

YcTHBI onpoc
CamocTosiTenbHas pabora
KoHnTtponsHas padota
Brimonnenue
SK3aMEHAlMOHHBIX
3aaHui

OK 04 Ocy1iecTBisTh OUCK
1 UCIIOJIb30BAHUE
uHpOpMaIH, HEOOXOANMOI
Ut 9P PEKTUBHOTO
BBITTOJTHEHUS
npodecCHOHANBHBIX 3a]ad,
po(heCCUOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHUS

P1,Temal.1,1.2,131I-0/c,1.4,1.5,1.6

P2, Temn1 2.1,2.2,2.3,2.4,2.51-0/c, 2.6

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

P4, Temnr4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

PS5, Temsr 5.1,5.2

P6, Temn 6.1,6.2,6.3,6.4, 6.5, 6.6,6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7 Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.711-0/c,7.8,7.9,
7.10I1-o/c, 7.11,7.12,7.13, 7.14,7.15,7.16, 7.17

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

P9, Temrr9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 I1-0/c, 11.4,11.5, 11.6 I1-
o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6

TectupoBanue

VYeTHbI opoc
CamocrosTenpHas paboTta
KonrtponbHas pabota
Brinonnenue
9K3aMEHAIIMOHHBIX
3alaHuN

OK 08 CamocTosiTenbHo
OTIpECIIATh 3a/1a9U
podeCcCHOHATBEHOTO U
JUYHOCTHOTO Pa3BUTHS,
3aHUMAThHCS
caMo00pa3zoBaHUEM,
OCO3HaHHO IJIAHUPOBATH
MOBBIIICHUE KBATU(PUKAI[UH

P1,Temal.1,1.2,131I-0/c,1.4,15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4

P4 Temnr4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8, 4.9,
0,4.11

PS5, Temsr 5.1,5.2

P 6, Temnr 6.1,6.2,6.3,6.4, 6.5, 6.6,6.7 I1-o0/c, 6.8, 6.9,

6.10 IT-o/c, 6.11

TectupoBanue

YcTHbIl onpoc
CamocTosTenpHas padora
KonrtponbHas pabota
Beinonuenue
9K3aMEHAIMOHHBIX
3a/1aHui
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P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.711-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12,7.13, 7.14, 7.15,7.16, 7.17

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

P9, Temrr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1,10.2, 10.3, 10.4

P11, Temer 11.1,11.2, 11.3 IT-0/c, 11.4,11.5, 11.6 II-
o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 [1-o/c, 14.6

OK 06 Pab6orats B
KOJUICKTUBE ¥ KOMaH/IE,

3¢ dexTHBHO 00IIATHCS C
KOJUIEraMU, PYKOBOJICTBOM,
MTOTPEONUTEIIMHU

P1,Temal.1,1.2,131I-0/c,1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4
P4,Tems14.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10,4.11

PS5, Temsr 5.1,5.2

P6, Temn 6.1,6.2,6.3,6.4, 6.5, 6.6,6.7I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7 Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.711-0/c,7.8,7.9,
7.10I1-o/c, 7.11,7.12,7.13, 7.14,7.15, 7.16, 7.17

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9 Temsr9.1,9.2,9.3,9.49.5

P 10, Temnr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 11.6 I1-
o/c, 11.7

P12, Temsr 12.1, 12.2,12.3,12.4

P13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 [1-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c, 14.6

Tectuposanue

YcTHBI onpoc
CamocrosTenpHas paboTa
KonrtponbHas pabota
Brinonuenue
9K3aMCHAIITMOHHBIX
3alaHuN

IIK 4.1 IIpoBepsTh KaueCcTBO,
KOMIIJIEKTHOCTb,
KOJIMYECTBEHHBIE
XapaKTEepUCTUKU TOBAPOB

P1,Temal.3
P4, Tema 4.7
P11, Tema 11.6
P12, Tema 12.2

TectupoBanue

YcTHbII onpoc
CamocrosrenbHas paborta
Konrtponbhas pabota

P 13, Tema 13.3,13.6 BrimonHenune
P 14, Tema 14.5 SK3aMEHAIIMOHHEIX
3alaHuN
TIK 4.2 TloaroTaBiauBarh, P2, Tema 2.5 TectupoBanue
pa3Mmemars ToBap B ToprosoM | P 3, Tema 3.3 YcTHbII onpoc
3aie P 7, Tema 7.7 CamocrosTenpHast paboTta
P 8, Tema 8.5 KonTtposbHas pabora
Brinonnenue
9K3aMEHAITMOHHBIX
3aJaHun
IIK 4.6 U3yuaTh P 6, Tema 6.10 TectupoBanue
MOKYIaTEIbCKUH CIIPOC, P1, Tema 1.1 VYerHbli ompoc
KOHCYJIbTUPOBAaTh P11, Tema 11.6 CamocrosrenbHas paboTta
noKynarenen P12, Tema 12.2 KonTponbsHas padora

P 13, Tema 13.3,13.6
P 14, Tema 14.5

Brinonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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6. JUCT U3MEHEHUI W JOMOJHEHU, BHECEHHBIX B PABOYYIO ITIPOTPAMMY

No | Ne mynkra Jara Ho Ilocne Jara u Ne Jara u Ne
n/m | paboueit BHECEHUS BHECEHHUS W3MEHEHUH U MPOTOKOJIa MPOTOKOJIa
[IPOrpaMMBbl | U3MEHEHUH | WM3MEHEHHUH | JOIOJHEHUU paccMOTpeHUs paccMoTpeHus
Hu u MUKJIOBOU METOINYCCKUM
JIOTIOJIHEHUN | JOIOJIHEHUN KOMHCCHEN COBETOM/
MeJJaroru4ecKum
COBETOM
1
2
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