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Pabouas mporpamma (manee — mporpamma) yueOHoi mucuurumasl OJ[6. 07 Marematuka
pa3paboTana Ha ocHOBe DeepallbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIHLHOTO CTAHAPTa CPETHETO
obmero o0pa3oBaHus, yTBEPKICHHOTO NprukazoM MunoopHayku Poccun ot 17 mast 2012 Ne413 u ¢
yuetoM TpeOoBanuii ~ DegepasibHOTO  TOCYIApCTBEHHOTO  00pa30BaTENbHOTO  CTAaHIAPTA,
yTBEPKICHHOTO Mpuka3zoM Munnpocsemenus Poccutickoit @enepamuu ot 18 mas 2022 roga Ne 430
no mpodeccun cpenHero mpodeccruoHanbHoro ooOpazoBanus 08.01.28 Mactep OTHETOYHBIX
CTPOUTEJNIbHBIX U IEKOPATUBHBIX padoT.

Opranmanus-pazpadorunk: KI'AIIOY «KKOTwulI».

PazpaboTunku:
boenko Anena BukropoBHa, npenoaasarens mareMatuku KI'AIIOY «KKOTulI».
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1. OBIIIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIbBHOU JUCHUIIJINHbI

1.1. Mecro IUCHUILNIMHBI B CTPYKTYpe o0pa3oBareibHOi nporpammsl CITIO

O6meo6pazoBarenpHas auciumummaa OJ[6.07 Maremarnka sBasieTcs 00s3aTEIHPHOM YacThIO
obmreo0pazoBarenpHOro IHKIa oOpasosarensHoi mporpammbl CIIO B coorBerctBuu ¢ ®I'OC mo
08.01.28 MacTtep OTIEITOYHBIX CTPOUTENBHBIX U JICKOPATUBHBIX PabOT

1.2. Ueab u miiaHupyemble pe3yabTaThl 0CBOEHUS] TUCHUILINHBI

Copepxanme mporpamMmbl oOmieoOpa3oBarenbHoi mucrumuimabl  OJ16.07 Maremartuka
HAIpPAaBJIEHO HAa JOCTHXKEHHE Pe3yJIbTaTOB €€ M3Yy4YeHHs] B COOTBETCTBHH ¢ TpeboBaHusiMu OI'OC
COOQ c¢ yuerom npodeccuonanbroi Hanpasiennoctn @I'OC CIIO.

Ocoboe 3HaueHNe qUCUUIUIMHA UMeeT pu GpopmupoBanuu u passutun OK u K.



[TmaHrpyeMble pPe3yJIbTaThl OCBOCHUS JUCLUILIMHBI

Koz OK, TIK O6mme JluctunmuaapHsbie (TpeIMETHBIC)

OK 0l1. DBeiOupath | - TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH MAacTEpCTBA, | - BIAJECTh METOJAMH JIOKA3aTEIbCTB, AJITOPUTMAMH PEUICHHS
CIIOCOOBI pelIeHusl | TPy IOIo0ue; 3ama4; yMeHHe (OpPMYJIMpOBaTH OINPENEICHUS, AKCHOMBI H
3aaq - TOTOBHOCTh K aKTUBHOM JCSITEILHOCTH TEXHOJIOTUYECKOW | TEOPEMBbl, MPUMEHSITh WX, MPOBOAHWTH  JIOKA3aTEIbHBIC
npodeCCHOHATLHON u COITUAITbHOU HaIpaBJICHHOCTH, CIIOCOOHOCTH | pacCyJICHUS B XOJIE PEIICHHS 3a]1a4;

NeSITeLHOCTH, WHUIIUUPOBATh,  IUIAHUPOBAaTh U CaMOCTOSITENBHO | - YMETh ONEPUPOBATHh MOHATUSMH: CTCICHb YHUCIA, Jorapudm
MPUMEHUTEIIBHO K | BBIIIOJHSTH TaKYyIO JEATCIHHOCTD; YKcia, YMEHHE BBINOJHATH BBIYUCICHHE 3HAYCHHA W
pa3IMYIHBIM - HMHTEpPeC K pasnudHbiM cdepaMm MnpodeccHOHAIBHON | TPeoOpa3oBaHUs BBIPAKCHHUN CO CTEICHSMH W JIorapu(Mamu,
KOHTEKCTaM NEeSITEITLHOCTH. npeoOpa3oBaHus IPOOHO-PAIIMOHALHBIX BRIPAKCHUN;

OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 0a30oBbIe JIOTUYECKHE JECHCTBUSA: CaMOCTOSITEIHHO
dbopMynupoBath u aKTyaJlu3UpOBAaTh npobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WA OCHOBAHMUS
JUTISL CpaBHEHUS, KITacCu(UKAIUU U 0000IIECHMS;
- ONpENENATh LUEIu ACATENbHOCTH, 3aaBaTh NapaMeTpbl U
KPUTEPUU UX JTOCTHXKCHHS; BBISBIATH 3aKOHOMEPHOCTH M
MPOTUBOPEYUS B paCCMaTPUBAEMBIX SIBJIICHUSIX;

- BHOCUTb KOPPCKTHUBBEI B JCATCIBHOCTH, OILCHUBATH
COOTBETCTBUC PE3YyJIbTAaTOB MLCIIKIM, OLCHHBATH PHUCKU
HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH Ppa3sBUBaTh KpCaTuBHOC

MBIIUICHUE TP PEIICHUHN KU3HEHHBIX MPoOIeM

0) 0a30BBIC UCCIIETOBATEIIbCKUE ACHCTBUSA:

- BIAJCTh HaBBIKAMU Yy4eOHO-HCCIIENOBATENbCKOH U
HpOeKTHOﬁ JACATCIIbHOCTH, HaBbBIKaMH paspCuICHUA
npobiewm;

- BBISABJISATH IMPUYIUHHO-CJICACTBCHHBIC CBsA3U u
aKTyaJIM3upoOBaTh  3a/ady, BBIABUTATH THUIIOTE3y €€
PEUIICHUSA, HAXOAUTh apTYMCHThBI JJIA JOKA3aTCJIbCTBA CBOUX
YTBEPKACHHM, 3a7aBaTh apaMeTPhl U KPUTEPUU PEILICHUS;
AHAIIU3UPOBATE IIOJYUCHHBIC B XOJAC PCIICHHUA 3aaadu
pe3yNbTaThl, KPUTUYECKU OIICHHBATh HX JIOCTOBEPHOCTH,

- yMeTh  ONEPHUPOBaTH  IOHATUSAMH:  paLUOHAIbHBIC,
UPpaLMOHAJIbHBIE, [I0Ka3aTeIIbHbIE, CTEIICHHEIE,
aorapuMuyecKkue, TPUTOHOMETPUYECKUE  ypaBHEHUS U

HEPaBEHCTBA, UX CUCTEMBI;
- yMeTb OIEpPUpPOBaTh MOHATHAMH: (QYHKIMS, HEIpepbIBHAS
GbyHKIMSA, TpPOU3BOAHAS, MEPBOOOpa3Has, OMpeAeCHHBIH
UHTErpai; yMeTb HaxXOAUTh IPOU3BOJHBIE 3IIEMEHTapHbIX
(GyHKIMH, UCHIOJB3Ys CIPaBOYHBIE MaTepHalIbl; UCCIENIOBaTh B
MPOCTEHIINX ciydasx (PyHKIMH HAa MOHOTOHHOCTb, HaXOAMTb
HauOoOJbIINEe M HAaUMEHbIIME 3HAuYeHUs (QYHKUUH; CTPOUTH

rpa@ukyd  MHOTOWIEHOB C  MCIOJb30BaHUEM  arapara
MaTEMAaTUYECKOTO aHAJIN3a; HPUMEHATh IPOU3BOJHYIO IIpU
pelieHnyd  3aJad  Ha  JIBIKEHHWe;  peuarb  MpPaKTHUKO-

OPUEHTUPOBAaHHbIE 33aJaud Ha HauOOJbIIME M HaUMEHbIINE
3HAUEHUs, HA HaXOXKJAEHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEThb OIEpPUPOBaTh MOHATUSAMH: palMOHANbHAS (YHKIIHS,
MoKa3aTeabHas byHKIHS, CTENEeHHas byHKIMS,
norapumuueckasi (yHKIMS, TPUTOHOMETpPUUYECKHE (DYHKIUH,
oOpaTtHble (YHKLIHU; YMEHHE CTPOUTh TI'paUKU H3YYEHHBIX
(GyHKIMH, UCTIONB30BaTh TpaQUKU MPU U3yUYEHHH MPOLECCOB U
3aBUCHMOCTEH, MpH peHIeHUH 3aJad U3 JPYrux Y4yeOHBIX
MIPEIMETOB U 3a/1a4 U3 peaibHOU )KU3HU; BbIpaXXaTh hopMyIaMu
3aBUCHUMOCTH MEXIYy BEIMYMHAMHU; YMEThb pellaTb TEKCTOBBIE
3aJ1auu pa3HbIX TUIOB (B TOM YKCJIe Ha MPOIEHTHI, I0JIU U YaCTH,




IIPOTHO3UPOBATh W3MEHEHME B HOBBIX YCIOBUAX; YMEThb
IIEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTUYECKYIO
00JacTu  KU3HEAESITEIbHOCTH; YMETb HHTETPUPOBATH
3HAHUS U3 Pa3HbIX [IPEIMETHBIX 00JIaCTeH;

- BBIABUIATb HOBBIE HJCH, IpeajaraTb OPUTMHAIBHBIC
HOJXO/bl U PELICHUS; U CIIOCOOHOCTh UX MCIIOJIb30BaHMS B
IIO3HABATEJIBHON U COLMAIbHOW ITPAKTUKE

Ha JIBIDKEHUE, paboTy, CTOMMOCTh TOBapOB WM YCIYT, HAJOTH,
3aja4 U3 O0JacTU YNpaBICHHUS JHMYHBIMH U CEMEHHBIMU
(mHaHCAMM); COCTABJIAThH BBIPAXKCHHUS, YPaBHEHUS, HEPABEHCTBA
U UX CHUCTEMBI MO YCJOBHIO 3a/1ayM, UCCIIEIOBATh MOIyUYEHHOE
pEIlIeHre U OLIEHUBATh MPaBIOTIOJOOHOCTD PE3YIbTATOB;

- YMEThb ONEpHUpPOBaTh MOHATUIMHU: CpeAHee apudMeTuyeckoe,
MeauaHa, HauOoJiblliee U HAaWMMEHbIIEe 3HAYCHUs, pa3Max,
JUCTIepCHsl, CTaHIApTHOE OTKJIIOHEHUE YHCIOBOTO HAOOpa; yMETh
U3BIICKATh, HHTEPIPETUPOBATH HHPOPMAIIHIO, TTPEICTABICHHYIO
B Ta0JIMIIaX, HA IMarpaMMax, rpadukax, OTpa)xarolyto CBOMcTBa
PEATBHBIX MPOIIECCOB | SIBJICHUM; TTPEICTABIIATh HHPOPMAIIHIO C
MOMOIIbIO TAaOMUI] M TUarpamMm; HCCIEIOBaTh CTAaTUCTHYECKHE
JTAaHHBIE, B TOM YHCJIE C IPUMEHEHHUEM TpapuecKux METOI0B U
ANEKTPOHHBIX CPE/ICTB;

- yMETh OIEpUPOBaATh TMOHATHSIMHU: CIyYalHBIA OMBIT |
CIly4aifHOE COOBITHE, BEpPOSITHOCTh CIIy4alHOTO COOBITHS;
YyMEHUE  BBIUUCIATH  BEPOSITHOCTH C  HMCIOJIb30BaHUEM
rpadUuecKux METOAOB; MPUMEHATH (OPMYNBI CIOXKEHHUS H
YMHOXXEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U POPMYIIBI
OpU PELICHUH 3a/ay; OLEHUBAThb BEPOATHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO CO CIyYalHBIMH BEIMYMHAMH; YMEHHE
NPUBOIUTH TPUMEPHI MPOSBICHUS 3aKOHA OOINBIINX YHCEN B
MIPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YME€Th ONEPUPOBATH MOHATUSAMU: TOUKA, MpPsSMasi, MIIOCKOCTH,
MPOCTPAHCTBO, ABYTPAHHBIN YTOJI, CKPEUIUBAIOIINECS TPSIMbIC,
MapajieTbHOCTh U MEPIIEHIUKYISPHOCTD MPSIMBIX U TJIOCKOCTEH,
YIOJ MEXIy MPSMBIMH, YTOJI MEXKIY TPSIMOM M TUIOCKOCTHIO,
YIOJI MEXY IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH /10 MJIOCKOCTH,
paccTosTHUE MEXKTy TIPSMBIMH, PACCTOSTHHE MEX Y TUIOCKOCTSMH,
YMEHHE HUCII0JIb30BaTh MPH PEIICHUH 3a/1a4 U3yueHHbIC (DaKThI U
TEOPEMBbI TUIAHUMETPHUH; YMEHNE OLICHUBATh pa3Mepbl 00HEKTOB
OKPY’KaIOIIEr0 MUPA;

- YMETh OINEpUPOBATh TMOHATHIMH: MHOTOTPAHHUK, CEUCHHUE
MHOTOTpaHHHUKa, KyO0, Mapaijelenumnes, Npu3Ma, MUPAMHIA,




¢burypa v moBepXHOCTb BpallleH!s, IUIHMH]P, KOHYC, Iap, chepa,
cedeHus (uUrypsl BpallleHus, IIOCKOCTb, Kacaromasics chepsl,
UWIMHAPA, KOHYCA, IJI0IA(b ITOBEPXHOCTH MUPAMUIBI, IPU3MBI,
KOHyCa, [WIMHIOpa, TIuiomanab cdeppl, o0beM  KyoOa,
NPSIMOYTOJIBHOTO — Mapajuiesienunesia, HHPAMHIBL,  MPU3MBI,
WIMH]pA, KOHYCa, 111apa;

- yMeHHe u300paxaTb MHOTOTPAHHUKA U IOBEPXHOCTH
BpallleHUsl, UX CEYEHHUS OT PYKH, C IOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE Paclio3HaBaTh
CUMMETPUI0O B  TMPOCTPAHCTBE; YMEHUE  pACIO3HABATh
NpaBUIbHBIE MHOTOTPAHHUKHY;

- YMEThb ONEpPUPOBATH MOHSATUSMU: JIBUKEHUE B MPOCTPAHCTBE,
1oJ00HBIE (UTYPBI B TIPOCTPAHCTBE; MCIIOJIB30BaTh OTHOIICHHUE
IUIONIa/Iel MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp MpH
pelIeHIH 3a/1a4;

- YMETh BBIYHCIATH '€OMETPUYECKHE BETUYMHBI (IUIMHA, YTOI,
Iomaab, O00beM, IUIOM[aJh MOBEPXHOCTH), HCIHOJIB3YS
U3y4eHHbIE (POPMYIIBI U METO/IBI;

- YMEThb ONEpHpOBATH MOHATHUSAMH: TPSAMOYTOJbHAs CHUCTEMa
KOOpJMHAT, KOOPJIMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaIIPHOE TIPOM3BENEHHE, YToJl MEXAy BEKTOpPaMH, CyMMa
BEKTOPOB, TPOM3BEIEHHE BEKTOpa HA YHUCIO; HAXOAUTh C
MTOMOIIIBIO M3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEeIMHBI OTPE3Ka,
paccTosiHUE MEX1y IByMsI TOUKaMHU;

- YMeTb BIOMPATh MOAXOSAIINN H3yUEeHHBIH METO AJIS pELLICHUS
3aJaud,  paclo3HaBaTh  MaTeMaTH4eckue  (QakTel |
MaTeMaTHYeCKUe MOJAETH B MPUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSX, B UCKYCCTBE;

- YMEHHE TMPUBOAUTH MPUMEPHl MATEeMATUYECKUX OTKPBITHIA
POCCHUICKON M MUPOBOM MaTeMAaTHYE€CKOW HAYKH;

- yMeTb ONEpHpOBaTh MOHATUSAMH: ONpeAeTeHHEe, aKcHoMa,
TEOpeMa, CIEICTBHE, CBOICTBO, NpPW3HAK, [0KAa3aTeIbCTBO,
paBHOCHJIbHBIE ()OPMYIIHPOBKH;




- ymeHue (HoOpMyIHpOBaTh OOpAaTHOE M MPOTHUBOIMOJIOKHOE
YTBEpXK/IEHHE, TPUBOJAUTH TPUMEPHl M  KOHTPIPHUMEPHI,
HUCIIOJIB30BaTh METON MaTeMaTHYECKOM HWHAYKIUHW; ITPOBOIUTH
J0Ka3aTeIbHbIC PAcCYXKACHHS MPH PEIICHUU 3ajad, OLCHUBATh
JIOTHYECKYIO MTPABUIBHOCTD PACCy KICHUM;

- YMETh ONEPUPOBATH MOHATHIMHU: MHOXECTBO, MOJMHOKECTBO,
Oornepanru HaJl MHOXXCCTBAMH,; YMCHHC UCII0JIb30BATh TCOPCTUKO-
MHO>KECTBEHHBIH ammapart JUisl ONMCaHUs PEaIbHBIX MTPOIIECCOB U
SIBJIGHUI NIPU PELIEHUM 3a]a4, B TOM YUCIIE U3 IPYIHX y4eOHBIX
IPE/IMETOB;

- yMeTb CBOOOJHO OIIEpUPOBaTh NOHATHUSIMU: COYETAHUE,
HIepecTaHOBKa, YHCIIO COYSTAHHH, YUCIIO TIEPECTAaHOBOK; OMHOM
HeloTOHA; yMeHue mNpUMEHATb KOMOMHATOpHbIE (AKTBl U
paccyXKIeHHUs s peLICHUS 3a/1ay;

- YMETh ONEPUPOBATh MOHATUSAMH: HATYpaJbHOE YHUCIIO, IIENI0e
YHCIO, OCTaTOK 110  MOJIYJNIO, pPalMOHAIBHOE  YHCIIO,
HPpALMOHAIBHOE YHUCJIO, MHOXECTBAa HATYpaJIbHBIX, IEIBIX,
paLlMOHATIBHBIX, JEHCTBUTENIBHBIX YHCEN;, YMEHHE HCII0JIb30BaTh
INpHU3HAKKU AOCIIUMOCTH, HanMEHBIITHH 061]114171 JACINUTEIIb U
HaMMeHblIee olI1ee KpaTHoe, anroput™ EBkimuaa npu pemeHun
3aa4; 3HAKOMCTBO C PAa3JIMYHBIMH MMO3UIIMOHHBIMHU CUCTEMaMU
CUUCIICHUS;

- YMCTb CBO60)IHO OICpHUPOBATH MOHATHUAMU: CTCIICHDb C LCJIBIM
HoKa3aTejaeM, KOpPEeHb HaTypalbHON CTENeHH, CTeNeHb ¢
pallMOHaJIbHBIM IIOKa3aTcJIeM, CTCIICHb C HeﬁCTBHTCHBHBIM
(BelleCTBEHHBIM) IIOKa3aTeseM, JiorapudM UUClIa, CHUHYC,
KOCHHYC M TaHT€HC MTPOU3BOJILHOTO YHCIIA;

- YMETb ONEepUpPOBATh MOHATHSAMH: TOXKIECTBO, TOXKJIECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUH
U HEpPaBEHCTB, PaBHOCWJIBHOCTb YpaBHEHH, HEPaBEHCTB H
CUCTEM, palUOHAJIBHBIC, HPPAIHOHAIBHBIC, II10Ka3aTCJIbHBIC,
CTETIEHHbIE, JorapupMHUECKHe, TPUTOHOMETPHUUYECKHE
YpaBHCHMI, HCPABCHCTBA U CUCTCMEIL,




- YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA U CHCTEMBI C
IIOMOLIBIO  pa3IMYHbIX IPUEMOB;  pPEIIaTh  ypaBHEHMS,
HEPAaBEHCTBA U CUCTEMBI C IapaMETPOM; IPUMEHATh YPAaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHUs] MATEMaTHYECKUX 3a/1a4
W 337124 U3 pa3IMYHbIX 00J1acTeil HAyKH U PeabHOM KU3HU;

- YME€Th CBOOOJHO ONEPUPOBATh NOHATHAMM: IpapuK (QyHKIHUH,
oOparHast QyHKIHS, KOMITO3UIHS QYHKIMN, THHEHHAS QyHKITHS,
KBaJpaTUuHas (QYHKLIMSA, CTENeHHas (QYHKUUA C LelbIM
nokaszarejeM, TpUTOHOMETpudeckue (yHKIuH, oOpaTHbIC
TPUTOHOMETPUUECKHE byHKLUY, IIOKa3aTeNbHasl u
norapudmuueckas QyHKIUY;

- yMEHHEe CTpOUTh Tpapuku  (QyHKIMHA,  BBIIOJHSITH
npeoOpazoBanus TpadukoB (YHKIUH; YMEHHE HCIIOIH30BATh
rpaduKky QYHKUUH JUIsL U3y4EHUS MPOLECCOB U 3aBUCUMOCTEH
OpU pEIIeHUU 3ajady U3 JPYIuX Y4YEOHBIX IpPEIMETOB U U3
peanbHOM KHU3HM; BhIpa)KaTb (OPMYJIaMU 3aBUCHMOCTH MEX]y
BEJTMYUHAMU;

- yMeHHMe CBOOOJHO OIEpUPOBaTh MOHATHSAMM: YETHOCTb
GyHKIMM,  NEPUOJUYHOCTb  (DYHKLIMH,  OrPAaHUYEHHOCTb
(GYHKIMM, MOHOTOHHOCTb (YHKIHH, OHKCTpEMyM (DyHKIHH,
HauOoJbllee M  HaUMEHblllee 3HaueHus (QYHKIMH Ha
IPOMEXKYTKE; YMEHUE MPOBOAUTH HCCiel0BaHNEe (PYHKIINY;

- YMEHHE UCIOJIb30BaTh CBOWCTBA W Tpaduku (PYHKIUN s
pellIeHUs] ypaBHEHUM, HEPAaBEHCTB M 3a7ad C IapaMeTpaMH;
n300paxkaTh Ha KOOPJIMHATHOM TIJIOCKOCTH MHOKECTBA pelIeHUN
YPaBHEHUI, HEPABEHCTB U UX CUCTEM,;

- YMETb OINEpPUPOBATH MOHATUSMHU: HENPEPHIBHOCTh (YHKIUH,
acUMIITOTHI Tpaduka QyHKIUH, IepBasi U BTOpasi MPOU3BOHAS
(byHKIIMHU, TeOMETpUYECKUN U PU3NYECKUI CMBICIT IPOU3BOIHOM,
nepBooOpasHasi, onpeeeHHbIN HHTEeTpal;

- YMEHHE HAXOJUTh ACHMIITOTHI rpaduka (yHKIUH; yMEHHE
BBIYHCIIATh MPOU3BOJHBIE CYMMBI, NPOU3BEACHUS, YACTHOIO U
KOMITO3UIIMU (GYHKIUH, HaXOJWTh YpaBHEHHE KacaTelbHOU K

rpaduky QyHKIUU;




- YMEHHE HCIIONb30BaTh IPOU3BOJHYIO I HCCIECIOBAHMS
GyHKUMHA, U1 HaXOXKICHMsS  HAWIydllero pelieHus B
IPUKJIAJHbIX, B TOM YHCJIE COLUAIbHO-IKOHOMUYECKUX U
(bu3nyeckux 3a1avax, Ui ONpeieleHusl CKOPOCTH U YCKOPEHUS;
HAXOJUTh IUIOMAIN U 00BbEeMbl (UTYp C MOMOLIbI0 MHTETpaja;
IPUBOJUTH IPUMEPHl MAaTEMATUYECKOTO MOJAEIUPOBAHUSA C
MOMOIIBI0 TU(depeHIINaATHHBIX YPAaBHCHHUIA,

- yYMETb OIIEpUPOBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COINPSKEHHbIE KOMIUIEKCHBIE 4YHCIAa, MOAYJIb M apryMeHT
KOMIUIEKCHOT'O 4HCia, (opMa 3aluCH KOMIUIEKCHBIX YHCell
(reomeTpuueckas, TPUTOHOMETPUYECKAsl U anredpanyeckas);

- yMeTb IHpPOM3BOJIUTH apupMeTHyYecKHe JeHcTBUA ¢
KOMIUIEKCHBIMU YHMCJIAMU; IPUBOJIUTH TPUMEPHI UCII0JIb30BAHUS
KOMIUIEKCHBIX YHUCEIL;

- yMeTb CBOOOJHO ONEpPUPOBAaTh TMOHATUSAMU: CpEIHEE
apupMeTHyecKoe, MelnaHa, pa3Max, JUCIEPCHs, CTaHJIapTHOE
OTKJIOHEHHE JUISl OIMCAaHUS YMCIOBBIX JIaHHBIX; YMEHHE
UCCIIEIOBATh CTaTUCTUYECKHE JIaHHblE, B TOM YHCIE C
MIPUMEHEHUEM TI'paUUECKUX METOJIOB U AJIEKTPOHHBIX CPE/CTB;
rpadu4ecKy UCCIIe0BaTh COBMECTHBIE HAOIIOACHNUS C TOMOIIIBIO
JUarpaMM pacCceMBaHUsA M JIMHEMHOW pErpeccuu; yMeThb
HaXOJIUTh BEPOATHOCTH COOBITU;

-yMeThb ONEpUpOBATh MOHATUSAMHU: Cily4ailHas BeJIMYMHA,
pacrpeieieHue BEpPOATHOCTEM, MAaTeMaTH4eCKOe O0XHJaHue,
JIMCTIEPCHUST U CTAHJAAPTHOE OTKIIOHEHHE CIy4ailHOM BEIWYMWHBI,
GyHKIMM  pacmpeleneHuss M IUIOTHOCTH  PaBHOMEPHOTO,
ITOKA3aTEIbHOT0 M HOPMAIBHOTO PACIIPEAECICHU;

- YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX pacIpelelIeHUN
JUISL pelIeHUs 3a1a4; 3HAKOMCTBO C MOHSTHUSIMU: 3aKOH OOJIBIINX
YHCeNl, METOAbI BHIOOPOUYHBIX UCCIIEIOBAHUA;

- YMEHUE MPHUBOJIUTH NPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX
qucen B IPUPOTHBIX U OOIECTBEHHBIX SBICHUSX;

- yMeTb CBOOOJHO ONEpUPOBATH MOHATUSIMH: TOUYKa, MpsMas,
IJIOCKOCTh, TPOCTPAHCTBO, OTPE30K, JydY, IUIOCKMH Yroi,




JBYI'PAHHBIA yroOJl, TPEXIPaHHBIM YIroOJ, IepeceKaroluecs,
HapaJulIeIbHbIE U CKPEIMBAIOIINECS IPAMBIE, 1apAJIJICIIBHOCTD U
NEPHEHIUKYJSIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MexXay
IPSMBIMH, YTOJI MEXKIY HPSIMOW M IUIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU;

- YMEHHE MCII0JIb30BaTh NPU PELICHNUH 3ajjad U3y4YeHHbIE (DaKThI
U TEOPEMBI IUIAHUMETPUH;

- YMEHHE OLIEHUBATh Pa3Mepbl 0OBEKTOB B OKPYXKAIOILEM MHUDE;
YMEHHE OINEpUPOBATh IOHATUSAMHU: MHOTOI'DAHHUK, CEUEHHUE
MHOIOTpaHHMKa,  IPaBWIbHBIA  MHOIOIDAaHHUK, IIpHU3Ma,
nupaMua, Gurypa u NOBEpXHOCTb BpallleHUs!, IMINHJP, KOHYC,
map, cdepa, pa3BepTKa I[OBEPXHOCTH, CEUEHHUS KOHyca M
LWIAHJIPA, TapauleIbHble OCU WM OCHOBAHMIO, CEYCHHUE 111apa,
IUIOCKOCTb, Kacaroulascs cepsl, HUINHAPa, KOHYCa;

- yYMEHHE CTpPOUTh CEYEHHWE MHOTOTpaHHHMKA, H300paxarb
MHOTOTpaHHHMKH, (UIYpbl M IOBEPXHOCTH BpallleHHs, UX
CEYEHUs, B TOM YHCJIIE C IIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;

- yYMEHHME MpPHUMEHATh CBOWCTBA TEOMETPUUYECKHX (uUryp,
CaMOCTOSITENILHO  (DOPMYJIMPOBATh OMNPENEICHUS H3Yy4aeMbIX
¢uryp, BbLIBUraTb THUIIOTE3bl O CBOWCTBAX M IpU3HAKaAX
reoMeTpUUYeCcKUX GUryp, 000CHOBBIBATh WJIM ONPOBEPTaTh UX;

- YMEHHUE MpPOBOJIUTH Kiaccu(UKaLui (GUIyp MO Pa3IUUYHBIM
MpU3HAKaM, BBINOJHATH HEOOXOAMMBIE  JOIMOJIHUTEIbHbBIE
IIOCTPOCHHS;

- YMEeTbh CBOOOJTHO ONEpPUPOBATh MOHATUSAMU: IIJIOLIAlb PUTYPBI,
o0beM (urypsl, BeIWYMHA YIJa, PACCTOSHUE OT TOYKU [0
IJIOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMU, PACCTOSIHHE MEX]Y
IUIOCKOCTSIMH,  IUIoHaab cgepbl, IUIOMAgb MOBEPXHOCTH
MUpaMHIbl, TPU3MBI, KOHyCa, IWJIMHApa, 00beM Kyo0a,
MPSMOYTOJIBHOTO  MapajljiesienuIena, MUpaMUAbl, IPHU3MBL,
LHUIMHIpa, KOHYyCa, I1apa;

- YMEHHE HaXOUTh OTHOILIEHHE 00BEMOB MOAOOHBIX (QUTYD;

- yMeTb CBOOOJHO OINEpPUPOBATh MOHITUSIMU: JIBUKEHHE,
NApAJUICJIbHBIM  NIEPEHOC, CHMMETPHsI Ha IUIOCKOCTM U B




MPOCTPAHCTBE, IOBOPOT, Mpeodpa3zoBaHue Mo00us, OA0OHbIE
(burypsl; yMEeHME paclio3HaBaTh PaBHbIE U OJO0HBIE GUTYPHI, B
TOM 4YHCJI€ B IPUPOAE, HCKYCCTBE, aApXUTEKType; YMEHHUE
UCIIOJIB30BaTh ~ IE€OMETPUYECKHME  OTHOLICHHSA,  HaXOIUTh
reOMEeTPUYECKUE BETMYMHBI (JITIMHA, YTOJ1, IUIOIAAb, 00bEM) IIPU
pelIeHNH 3334 U3 JIPYI'UX y4eOHBIX MIPEIMETOB U U3 PeaIbHON
KU3HU;

- yMeTb CBOOOJHO ONEPHPOBATh MOHATHIAMHU: MPAMOYTOJIbHAS
CUCTEMA KOOPJMHAT, BEKTOpP, KOOPAUHATHI TOYKU, KOOPAUHATHI
BEKTOPA, CyMMa BEKTOPOB, IPOMU3BEICHHE BEKTOpa Ha YUCIIO,
pas3oKeHue BEKTOpa IO 0a3ucy, CKalsIpHOE INPOU3BEIEHHE,
BEKTOPHOE IPOM3BEICHHUE, YroJl MEXIy BEKTOpaMHU; YMEHHUE
UCIIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOJ U1l PELICHUS
reoOMEeTPUUECKUX 3aJa4 1 3a/1a4 APYTruX yuyeOHbIX IPeMETOB;

- YMEHHE BBIOMPATh MOAXOSAIINNA METOJ AJIsl PELICHUs 3a/1a4u;
IIOHMMAHHE 3HAYMMOCTH MaTEMAaTUKH B U3YYCHUH IPUPOAHBIX U
OOIIECTBEHHBIX MPOLIECCOB U SIBICHU;

- YMEHHME paclo3HaBaTh NPOSBICHHE 3aKOHOB MAaTEMaTHKU B
HCKYCCTBE, YMEHHE MPUBOAUTH MPHUMEPhl MaTeMaTHUYECKHUX
OTKPBITUHA POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH,

- YMETb ONEpUpOBaTh MOHATUSAMU: palMOHANIbHAsA (YHKLUS,
NOKa3areabHas byHKIHSA, CTETICHHAs byHKIH,
norapudmuueckas (QyHKIMsS, TPUTOHOMETPUYECKUE (QYHKIUH,
oOpatHble QYHKINH;

- YMEHHE CTPOUTH I'paKU N3YUEHHBIX (PYHKIUH, UCIIOJIB30BaTh
rpaduKyd TP M3YYEHUU TPOLECCOB W 3aBUCHUMOCTEH, MpHU
pelleHnn 3ajad U3 APYTrux y4eOHbIX NPEeIMETOB U 3ajad U3
peanbHOU KU3HU;

- BbIpaXkaTh (OpMyJiaMu 3aBUCUMOCTH MEXIY BETUUYNHAMU;

- YMETb ONEpUPOBATH MOHATHAMH: TOXKAECTBO, TOKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHUN
U HEpAaBEHCTB, PAaBHOCWIBHOCTb YpPaBHEHUI, HEPABEHCTB U
CUCTEM, pallMOHAJIbHbIE, HPPALMOHAJIbHBIE, TOKa3aTelbHbIE,




CTETICHHBIE, JorapupMUUEcKue, TPUTOHOMETPHUYECKHUE
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI;

- yYMEHHE pelIaTh YpaBHEHHs, HEPAaBEHCTBA U CHCTEMBI C
MOMOUIbI0  pa3MYHbIX  IPHUEMOB; peulaTb  ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TAPAMETPOM;

- TMPUMEHATh YypaBHEHUS, HEPAaBEHCTBA, HUX CHCTEMbI IS
pelIeHUsT MaTeMaTHYeCKUX 3ajJad M 3a7ad M3 PasInYHbIX
obnacTeiil HayKu U pealbHOH KU3HH;

- YMeTh CBOOOJIHO ONEPHUPOBATH MOHATUAMU: rpaduK YHKINH,
oOpaTHast QyHKIMS, KOMIIO3ULIUS (PYHKIIHM, THHEHHAS QYHKIINS,
KBagpaTU4Hasi (QYHKIMSA, CTENeHHas (YHKOUS C  [EIbIM
MoKasareieM, TpUTOHOMEeTpuueckue (QyHKIuU, oOpaTHBIC
TPUTOHOMETPHUYECKHE byHKIMY, MoKa3aTenbHas "
norapudmuueckas QyHKINU;

- yMeHue cCTpouth rpaduku  (GYHKUUH,  BBITOJIHATH
npeoOpazoBanusa TpadukoB (YHKIHUI; yMEHHE HCIOJIb30BaTh
rpaduku QyHKIUN 1711 U3yYEHUsS] TPOLIECCOB U 3aBHCHUMOCTEH
IOpU pELICeHUWH 3a/ad U3 JPYrMX Y4eOHBIX NpPEIMETOB U M3
peanbHON KHU3HH;, BBIPAXKATh (POPMYIIAMU 3aBHCHUMOCTH MEXTY
BEJIMYMHAMU;

- yMeHHE CBOOOJHO ONEPUPOBATH MOHITUSMHU: YETHOCTh
GYHKIMH,  TEepUOJUYHOCTh  (YHKIMH,  OIPAaHUYEHHOCTb
(GyHKIMH, MOHOTOHHOCTh (YHKIUH, JKCTpeMyM (yHKLHUH,
HauOoJplllee W HauMEHbIllee 3HaueHus (QYHKIMH Ha
MIPOMEKYTKE; YMEHHE MIPOBOANUTH MCCIeI0OBaHNEe (PYHKIINH;

- YMEHHE HCIOJIb30BaTh CBOMCTBA WU TpaduKu (GYHKUUN IS
pelieHnsl ypaBHEHHIA, HEPaBEHCTB M 3aJa4 C IapaMeTpaMu;
n300pakaTh Ha KOOPIAMHATHOM IJIOCKOCTH MHOXECTBA PEeIIeHUI
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- YMETh cBOOOJIHO OIepPUPOBAThH HOHSATHSAMHU:
MOCJIeIOBATENBHOCTD, apupmMeTHIecKast MIPOTpECCHs,
reoMeTpuuecKasl  mporpeccus, OecKOHeuHO  yObIBaroIas
TeOMETpUYIECKasi IPOTPECCHs;




- yYMEHHE 3aJaBaTh IIOCIEIOBATEIBHOCTH, B TOM 4YHCIE C
MOMOILBIO PEKYPPEHTHBIX (OPMYIT;

- YMETh OIEPHUPOBATh MOHATUSMH: HENPEPHIBHOCTH (PYHKIUH,
acUMITOTHI rpaduka (QyHKIUM, IIepBasg U BTOpask IPOM3BOIHAS
(byHKINH, TEOMETPUUYECKUI M PU3NIECKUN CMBICI TIPOU3BOTHOM,
nepBooOpasHasi, OINpEeNeIEHHbI MHTErpan; yMEHHE HaXOAWUTh
acUMNTOTHl  rpadpuka  (YyHKIMHM;  YMEHHE  BBIYHCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO U KOMIIO3ULIUU
GyHKIMH, HAXOAWTh YpaBHEHHE KacaTeIbHOW K Tpaduky
byHKIUY;

- YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO MJISi HCCIIEAOBAHUS
GyHKUMH, A8 HAXOXKACGHUS  HAWIY4YlIero peleHus B
NPUKIAJAHBIX, B TOM YHCJIE COIHAIHHO-DKOHOMHYECKHX U
bu3nyeckux 3a1avax, 11 ONpeaesIeHUs] CKOPOCTH U YCKOPEHMUS;
HAXOJUTh TUIOIIAAN U 00BbEMBI (PUTYp C MOMOIIBIO MHTETPaa;
IPUBOAUTE HPUMEPbl MAaTEMaTUYECKOI0 MOJEIMPOBAHUS C
nomoInbio AuddepeHnaIbHbIX ypaBHEHUH;

- yYMeTb ONEpUpOBaTh MOHATUSAMM: KOMIUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJYJdh W apryMeHT
KOMILJIEKCHOTO 4HCla, (opMa 3alUCH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass W airedpanyeckas);
yMeTh  TPOM3BOJAUTH  apupMeTHYecKHue  JCUCTBUS ¢
KOMIUIEKCHBIMHU YHCJIaMU; TIPUBOJIUTH TIPUMEPHI UCTIOIb30BaHUS
KOMIIJIEKCHBIX YHUCET;

- yMeThb CBOOOJHO ONEpUPOBATh TOHSATHSIMHU: CpEIHEe
apupMeTHyecKkoe, MeauaHa, HauOoybllee W HaWMEHbIEe
3HAYCHUs, pa3Max, JUCHEPCHs, CTaHAAPTHOE OTKIOHEHHUE IS
OIHCAHMSI YUCIOBBIX JaHHBIX;

- YMEHHUE UCCIIEI0OBaTh CTATUCTHYECKUE JaHHBIC, B TOM YHCIIE C
MPUMEHEHHEM TpapUUECKUX METO/I0B U AIIEKTPOHHBIX CPEICTB;
rpadUvecKy UCCIIe0BAaTh COBMECTHBIE HAOIFOICHUS C TOMOIIBIO
JIarpaMM pacCcerBaHUs U TMHEHHON Perpeccuu;

- YMeTh HAXOJIUTh BEPOSTHOCTH COOBITHH C HWCIOJIH30BAHUEM
rpadMuecKuX METOIOB;




- MPUMEHATH JJIsl pelieHus 3aaad (GopMylsibl CIOKEHUS |
YMHOXXEHUSI BEpOATHOCTEH, (OpMyIy IOJHOM BEpOSTHOCTH,
dopmyny bepuymnu, komOuHaTOpHBIE (GaKTBl U (OPMYIIBI;
OLIEHUBATh BEPOATHOCTH PEATIbHBIX COOBITUH;

- YMEHHE OIEpPUpPOBATH IOHATUSAMHU: CllyyalHas BEJIMYMHA,
pacnpeziclieHue BEpOSATHOCTEH, MaTeMaTHYeCKOe OKUIaHHE,
JIACTIEPCUS U CTAHJAPTHOE OTKJIOHEHHE CIYyYalHON BEJIMYMHBI,
GyHKIMU  pacnpefeneHus U IUIOTHOCTH  PaBHOMEPHOTO,
II0KA3aTEIbHOTO U HOPMAJIBHOT'O PACIIPECIICHU;

- YMEHME HCIIOJIb30BATh CBOMCTBA M3YYECHHBIX paclpeiciIeHUuin
JUISL pelIeHMs 3a1a4; 3HAKOMCTBO C TIOHATHUSMU: 3aKOH OOJIBILINX
YHCeIl, METO/Ibl BHIOOPOUHBIX UCCIIEI0BAaHUN; yMEHHE IPUBOAUTH
IIPUMEPHI MIPOSIBIICHUS 3aKOHA OOJIBIIKX YUCEN B MPUPOIHBIX U
0O0I11eCTBEHHbIX SIBJICHUSX;

- YyMETb CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOYKA, MpsAMasd,
IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMH YyTIOJ,
JBYIPAaHHBIA YIoOJ, TPEXIPAHHBIMA YIOJI, IEpECeKAroIINecs,
NapaJuIeJIbHbIE U CKPELMBAIOLIMECS MPSIMBIE, NapAJUIEIbHOCTD U
NEPIEHAUKYIISIPHOCT MPSAMBIX M IUIOCKOCTEH, YTOJ MEXIy
IPSIMBIMHU, YTOJI MEXIY NPSIMONH M IUIOCKOCTBIO, YTOJl MEXKIY
IIJIOCKOCTSIMU;

- YMEHHE UCIOJIb30BaTh MIPH PEIIEHUH 3a/1a4 U3yUEeHHbIE (DaKThI
U TEOpeMbl IUIAHUMETPUH; YMEHHE OLICHMBATh pPa3Mephl
00BEKTOB B OKPY’KaIOIIEM MHpE;

- YMEHHE OIEpUPOBaTh INOHATUSAMU: MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHHMKA,  IPaBWIbHBI  MHOTOIPDAaHHUK, IIpU3Ma,
nupamuia, Gurypa v moBEpXHOCTh BPALEHUS, [IHJIUHAP, KOHYC,
map, cdepa, pa3BepTKa IMOBEPXHOCTH, CEYCHHMS KOHyca U
HUJIUHAPA, TapAJIIEIbHBIE OCH WM OCHOBAaHHUIO, CEYEHUE I1apa,
IUIOCKOCTh, Kacaromasics chepbl, HWIMHIpPA, KOHYCa; yMEHHUE
CTPOUTH CEYeHHE MHOTOI'PaHHUKA, 1300pakaTh MHOIOIPaHHUKH,
(Gurypsl 1 NOBEPXHOCTH BpAILlEHHs, UX CEYECHUs, B TOM YHCIE C
ITOMOIIBIO JIEKTPOHHBIX CPEJCTB;




- yMEHHE TPUMEHSTH CBOICTBa T€OMETPUYECKUX (uryp,
CaMOCTOSITENIbHO  (JOPMYJIMPOBATh ONPEAEICHUS H3Y4aeMbIX
¢buryp, BBIIBUTATh THUIOTE3bl O CBOMCTBaX M NPU3HAKAX
reoMeTpuueckux (uryp, oOOCHOBBIBaTh WJIM ONPOBEPraTh HX;
YMEHHE MPOBOJIUTH KIACCUPHUKAIMIO (GUTYp MO Pa3IHYHBIM
IPU3HAKAM, BBIIOJHATE HEOOXOOUMBIC  JONOJIHUTEIbHBIC
IIOCTPOCHUS],;

- YMETb CBOOOJHO ONEpPUPOBATH MOHATUAMM: IUIOLIA/b QUTYDBI,
0o0beM (urypel, BeIMYMHA YIja, PAacCTOSHUE OT TOYKH MO
IUIOCKOCTH, PACCTOSHUE MEXIY HPSMBIMU, PACCTOSIHUE MEXIY
IUIOCKOCTSIMHU, — IUIOIIAJAb  cephl, IUIOMIAAb IOBEPXHOCTU
OUpaMU/bl, TpPHU3MBI, KOHyCa, LWIMHApPA, 00beM KyoOa,
IPSIMOYTOJIBHOTO  MapajUlesienuneaa, MNUPaMUAbl, IPU3MBL,
WIMHApA, KOHycCa, IIapa; YMEHHME HaxOIUThb OTHOIICHHE
00BeMOB TIOAOOHBIX QUTYD;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUSMM: JBH)KEHUE,
NapajuleJIbHbI  MEPEeHOC, CHUMMETPUsl Ha IUIOCKOCTM U B
IPOCTPAHCTBE, OBOPOT, NMpeoOpazoBaHKe 1000, MOJ00HbIE
durypsr;

- YMEHHE pacloO3HaBaTh paBHbIE U MOAOOHBIE (PUTYpHI, B TOM
yucie B INPUPOJE, MCKYCCTBE, AapXUTEKType; YMEHHeE
UCIIOJIb30BaTh ~ IEOMETPUUYECKHE  OTHOLIEHMS,  HAaXOIUTh
reoMeTpUYEeCKre BETUYUHBI (JUIMHA, YOI, INIOIab, 00BEM) U
pELIeHUH 33/1a4 U3 JIPYTHX Y4eOHBIX NMPEIMETOB U U3 pealbHON
KU3HU;

- YMeThb CBOOOJHO OINEPHPOBATH MOHATHSAMHU: NPSMOYTOJIbHAS
CHUCTEMa KOOPJAMHAT, BEKTOpP, KOOPJIUHATBHI TOUKH, KOOPIUHATHI
BEKTOPa, CyMMa BEKTOPOB, MPOM3BEIECHUE BEKTOpPA HA YHCIIO,
pas3yioKeHUEe BEKTOpa IO 0a3ucy, CKaJIIpHOE INPOU3BENIEHHE,
BEKTOPHOE IMPOM3BEJIEHHUE, YroJl MEXIy BEKTOpAaMH; YMEHHE
MCII0JIb30BaTh BEKTOPHBIA 1 KOOPAMHATHBIN METO JIsl peLLIeHUs
reOMEeTPHUECKUX 33J1au M 3a/1a4 JPYTruX yueOHbIX IPEIMETOB;

- yMeTb MOJEIUPOBATh pEaJbHblE CHUTYyallud Ha S3bIKE
MaTEMaTHKH; COCTABJIATh BBIPA)KCHUs, YPaBHEHMsI, HEPABEHCTBA




U UX CHUCTEMBI 110 YCIOBHUIO 33/1a4¥, UCCIIE0BATh IIOCTPOCHHBIC
MOJIEH c MCII0JIb30BaHNEM anmapara anreOpsl,
MHTEPIPETUPOBATh  IOJYYEHHBIM  pe3yJIbTaT; CTPOHUTH
MaTEMaTHYECKHUE MOJEIIU C IIOMOILBIO T€OMETPUYECKUX TOHATUN
U BEJIMYUH, pellaTh CBA3AHHBIC C HUMH IPAKTUYECKUE 3a/1a4U;
COCTaBIIAITh BEPOSATHOCTHYIO MOJEIb M HHTEPIPETUPOBATH
IIOJIyYEHHBIM  pe3yJbTaT; pellaTh  IPUKIAIHBIE  337a4d
CpPEeICTBAMM MAaTEMAaTUYECKOTO aHajau3a, B TOM 4YHCIE
COIMATIbHO-3KOHOMUYECKOTO U (PU3NIECKOro Xapakrepa;

- YMEHUE BBIOMpATh NOAXOAALIMM METOA Ul PELICHUs 3a1a4H;
ITIOHUMAaHNE 3HAYMMOCTH MAaTEMAaTUKHU B U3y4ECHUH IIPUPOIHBIX U
OOIIECTBEHHBIX MPOLECCOB U SIBJICHUN; YMEHUE PACIO3HABATH
IIPOSIBJICHUE 3aKOHOB MATEMATHMKM B MCKYCCTBE, YMEHHE
IIPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUA POCCUICKOMN 1
MHPOBOM MaTeMaTH4EeCKOM HAYKH

OK 02. Hcnonp3oBarthb
COBPEMEHHBIE CPEICTBA

MOHCKa, aHalIM3a U
WHTEPIpETaun
uHpopManuy, u
nH(pOpMaLIOHHbIE
TEXHOJIOTUU JUis
BBITTOJTHEHUS 3a1a4
npodeccnoHanbHOM
JeSITeITbHOCTH

B 00nactu 1eHHOCTH HAyYHOTO MO3HAHUS:
-c)OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOLECTBEHHOU
MPaKTUK{A,  OCHOBAaHHOTO  HA  JAMajore  KyJbTyp,
CIOCOOCTBYIOIIETO ~ OCO3HAaHMIO  CBOEro  MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE 3BIKOBOM U UNTATEIBCKON KYJIbTYPBI
KaK CpeiCTBa B3aUMOJICHCTBUS MEX/1y JIFOJIbMU U TIO3HAHUS

MUDA;
- OCO3HaHHE LIEHHOCTU HAyYHOU e TeIbHOCTH, FTOTOBHOCTh
OCYIIECTBIATh  IMPOEKTHYID M  HCCIENOBATEIbCKYIO

JeSITeTbHOCTh WHAUBUYAIBHO U B TPYTITIE.
Osnanenue YHHUBEPCATIbHBIMU
MO03HABATEIBHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmarueit:

y4eOHBIMU

- yMeTb OINEpPHUPOBATH MOHATHAMM: paLMOHAIbHASA (YHKIMS,
MOKa3aTeabHas byHKIMS, CTEIEeHHAas byHKIMS,
norapudmuueckas (yHKIHS, TPUTOHOMETpHUYECKUE (YHKIINH,
oOpaTHble PYHKIIHH;

- YMEHHUE CTPOUTh I'papUKU U3yUEHHBIX (DYHKIIMHA, UCIIOIB30BATh
rpa@uKy TOpU H3YYEHUH IMIPOLIECCOB M 3aBUCHMOCTEW, MpH
pelIeHny 3ajiady U3 JIPYTUX y4eOHbIX NpPEAMETOB U 3ahay U3
peaIbHOM KU3HU; BBIpakaTh (OpPMyJaMH 3aBUCHUMOCTH MEXIY
BEJIMYNHAMU;

- YMETbh ONEepUPOBATH MOHATUSAMU: TOXKJECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHH
U HEpPaBEHCTB, PAaBHOCWJIBHOCTh YypaBHEHUH, HEPAaBEHCTB H
CHUCTEM, pAlMOHAIBHBIE, HPPALMOHAIBHBIE, IIOKA3aTEJIbHBIC,
CTETeHHBbIE, norapudmuyeckue, TPUTOHOMETPUYECKHE
YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI;

- BJIaACTb HaBbIKaMWU  IIOJTYYCHHA I/IH(bOpMaI_[I/II/I H3 | - YMCTH PC€IIaTh YpaBHCHU A, HECPABCHCTBA M CUCTEMBI C TIOMOIIBIO
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO | pa3JIMYHBIX IPUEMOB; PpCIIATh YPABHCHUA, HCPABCHCTBA U
OCYHICCTBJIATH ITOMCK, aHaJIn3, CHCTCMATU3aIlnIo M | CUCTCMbBI C MapaMCTpPOM; NPUMCHATE YPaBHCHH, HCPABCHCTBA,




MHTEpHpeTanuio HHPOPMALUU PA3IMYHBIX BUJOB U (GOopM
IIPEICTaBIICHMS;

- co3JaBaTh TEKCThl B PA3IMYHBIX (opMmMaTax C ydeToM
Ha3zHayeHUs MHGOpMalUU U LIEJIEBON ayIMTOPUH, BEIOHpast
ONITUMAIIbHYIO (hOpMY MPEJCTABICHUS U BU3YyaIH3alluH;

- OLICHUBATh JIOCTOBEPHOCTD, JIESTUTUMHOCTh MH(OPMAIIH,
€€ COOTBETCTBHE IPABOBBIM M MOPAIBHO-ITUYECKUM

HOpMaM;
- HUCHOJb30BaTh  CpelICTBA  HMH(POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B pelLeHnu

KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpraHU3aI[MOHHBIX
3a/1a4 ¢ coOIII0/IeHneM TPeOOBaHHUM 3PrOHOMHKH, TEXHUKU
0€30MaCHOCTH, THTHEHBI, peCypcocOepeXeHus, IIPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MacHOCTH;
- BJAQJETh HaBbIKAMM  pPAcClO3HABaHMSI U 3aILUTHI
uHdopManuu, HTHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

UX CHCTEMBI JUISI PELICHUs MaTeMaTWYeCKHX 3ajad M 3a7ad u3
pa3nuyHbIX 001acTeil HAYKH U PeanbHOM KU3HM;

- yMeTb CBOOOJHO ONEPUPOBATH MOHSATHAMHU: JIBIHKEHHE,
napajjelbHbli MEpeHOC, CUMMETpHUs Ha IUIOCKOCTH M B
MIPOCTPAHCTBE, MOBOPOT, IIpeoOpa3oBaHue MOA00Ms, TOA00HbIE
(burypsl; yMeTh pacro3HaBaTh paBHbIE U NOJOOHBIE (UTYpHI, B
TOM 4HCIE€ B TPUPOAE, HCKYCCTBE, AapXHUTEKType; YMETb
UCIOJIb30BaTh ~ I€OMETPUYECKHE  OTHOLICHUS,  HAaXOJUTh
reOMETPUUYECKHE BEIMYUHBI (JJIMHA, YO, IUIOIIA (b, 00bEM) IIPU
peLIeHUH 33/1a4 U3 JAPYIHX Y4eOHBIX IPEIMETOB U U3 pPealbHOM
KU3HH

OK 03. IlnanupoBats u
peaT30BBIBATh
COOCTBEHHOE
npodeccuoHanpHOe U
JHUYHOCTHOE pa3BHUTHE,
MPEANPUHIUMATEIBCKY O

JeSTeITLHOCTD B
npodeccnoHanbHOM
chepe, HCHOJIB30BaATh
3HAHUA MO MPABOBOU U
(buHaHCOBOM
IrPaMOTHOCTH B

PA3INYHBIX )KU3HCHHBIX
CUTyalusx

B o6nactu 1yXxOBHO-HPAaBCTBEHHOT'O BOCTIMTAHUS:
- c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O
ATUYECKOTO MOBEICHUS;

- CIOCOOHOCTh OLIEHHWBAaTh CHUTYallMl0 M TNPUHUMATH
OCO3HAHHBIE PEIICHUSA, OPUECHTUPYSICh HAa MOPAIBHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

- OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOWUYMBOIO
Oymymiero;

- OTBETCTBEHHOE OTHOIIIEHWE K CBOWUM POAMTENSAM M (WJIH)
JpPYyTUM 4JIE€HaM CEMbHM, CO3JaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUA LEHHOCTEW CEMEWHOW >XU3HU B
COOTBETCTBHUU C TpaguLUsIMU HapoaoB Poccnu;

CO3HaHMUS,

OsBnageHue YHUBEpCATbHBIMHU PeryIsSTUBHBIMU
JIEHCTBUSIMU

a) CaMOOPTaHU3AIHS:

- CAMOCTOSITEBbHO  OCYIIECTBJISITH  TO3HABATEIBHYIO
NeSITeTbHOCTh,  BBISIBJISITh ~ NPOOJEMBI, CTaBUTh W

- yMeTh  ONEPHUpPOBaTh  MOHATUSMH:  paAlUOHAIbHBIC,
UpPpaLMOHAJIbHBIE, [IOKa3aTeNbHbIE, CTEIICHHBIE,
jgorapuMuyeckre, TPUTOHOMETPUUECKHE  YPaBHEHHS U

HEpaBEHCTBA, X CUCTEMBI;
- YMETh OIIEPHPOBATH MOHSTHUSMHU: MHOTOTPAaHHHK, CCUCHHE
MHOTOTpaHHMKa, KyO, Hapajieslenunen, Npu3Ma, MUpaMuia,
¢burypa v moOBepXHOCTh BpaIleHUs, IIUIIHNH]P, KOHYC, IIap, cdepa,
ceueHHst (Urypsl BpallleHHs, MJIOCKOCTb, Kacaromascs cgepsl,
HWIMHAPA, KOHYCA, IJI0NIAIh TTOBEPXHOCTH MAPAMUJIBI, IPHU3MBI,
KOHyca, IWIuHApa, Iomans  chepsl, o0beM  KyoOa,
MPSIMOYTOJIPHOTO  MapajUieNienuIeia, MHPAMUIBL,  MPU3MBI,
LHWIMHApA, KOHYCa, [1apa;

- yMeHHe }300paxaTb MHOTOTPAHHUKH W TOBEPXHOCTH
BpalllEHHUsI, UX CEUEHHUs OT PYKH, C IOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB U JICKTPOHHBIX CPE/ICTB;

- YMETh PAaCHO3HABATh CHMMETPHUIO B IPOCTPAHCTBE;

- YMETh PacIO3HABATh MPABHWIIbHBIC MHOTOTPaHHHKH,




(dbopMypoBaTh COOCTBEHHBIC 3a/1a4ll B 00pa30BaTEIbHON
JEATEIIBHOCTH U KU3HEHHBIX CUTyalUsX;

- CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEIICHUs MTPOOIEMBI C
y4EeTOM UMEIOIUXCs pecypcos, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

- JlaBaThb OLIEHKY HOBBIM CHUTyallUsIM; CIOCOOCTBOBAThH
(GOpMHUPOBAHHIO ¥ TPOSIBICHUIO HIMPOKOH JPYAULIMU B
pasHbIX O0JIACTSX 3HAHUM, MOCTOSHHO IIOBBILIATH CBOM
00pa3oBaTEeNbHBIN U KyJIbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIb: MCIIOJb30BaTh MPUEMbI pe(eKCuu Uis
OLIEHKH CUTYalllH, BbIOOpa BEPHOIO PEILICHUS;

- YMETb OLEHMBaThb PUCKHM U CBOEBPEMEHHO IPUHHMMATH
peLIeHHUs 10 UX CHUKEHUIO;

B)  OMOLMOHAIbHBIM  HMHTEIEKT,  HPEANoJararouuii
c(OPMHPOBAHHOCTH: BHYTpPEHHEN MOTHBALIUH,
BKJIIOYAIOLIEN CTPEMIIEHUE K JIOCTHIKEHUIO LIEJIN U YCIIEXY,
ONTHMHU3M, UHUIIUATUBHOCTh, YMEHHUE I€HCTBOBATh, UCXO/IS
U3 CBOMX BO3MOXHOCTEN;

- OSMIATUM, BKIIOYAKOLIEH CIOCOOHOCTh IMOHMMATH
SMOLIMOHAJIIBHOE COCTOSIHME JPYIMX, YYUTBIBATH €r0 IpH
OCYIIECTBJICHUM  KOMMYHHUKAIIUHM,  CIHOCOOHOCTH K
COUYYBCTBHIO M COIIEPEKUBAHUIO;

- COLMAJBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH
BBICTPAUBATh OTHOILEHUS C APYTHMMH JIIOAbMHU, 3a00TUTHCH,
MIPOSBJIATh UHTEPEC U pa3pemaTh KOHMINKTHI

- YMETb OIIEpUPOBATh IOHATUAMM: IPSIMOYIOJIbHAsA CHCTEMaA
KOOpPJIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJLIPHOE IIPOM3BEICHUE, YIOJI MEXKIy BEKTOpaMH, Cymma
BEKTOPOB, IIPOM3BEIACHUE BEKTOpa Ha YHCIO;, HAXOOUTh C
MTOMOIIIBIO N3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEeIMHBI OTPE3Ka,
paccTostHue MeXAy AByMs TOYKaMU

OK 04. DddexTrBHO
B3aMOJICHCTBOBAaTh H
paboTaTh B KOJJIEKTHUBE
1 KOMaHJIE

FOTOBHOCTh K CaMOpAa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEEIIEHUIO;

-OBJIaJICHUE HaBbIKAMU  y4eOHO-HCCIEI0BATENbCKOM,
MPOEKTHOM M COIMATIbHON JEATEIIbHOCTH.

OBnanenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JEACTBUSAMMU:

0) coBMecTHas JesITeIbHOCTh:

- IOHUMATh U WCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U
WHIUBUAYATHHON pabOTHI;

- YMETb OIEpUpOBaTh MOHATHAMM: CIIy4alHbIA ONBIT H
clly4aifHOe cOOBbITHE, BEPOSITHOCTh CIy4YailHOrO COOBITHUS; YMETh
BBIUUCIIATE BEPOATHOCTH C HCIOJb30BAHUEM TIpaUUeCKUX
METOJIOB;

- IPUMEHATH (POPMYJIBI CIIOKEHUS U YMHOXKEHHUSI BEPOSATHOCTEH,
KOMOMHaTOpHbIE (akThl W (GOPMyINbl MPU PEHICHUH 3a]1ady;
OLIEHUBATh BEPOSTHOCTH pPEaJbHBIX COOBITHH; 3HAKOMCTBO CO
CIIy4aiilHBIMH BEJIMYMHAMU;




- I[pPUHUMATh  LEIM  COBMECTHOM  JICSATEIIBHOCTH,
OpPraHM30BBIBATE M KOOPAWUHHUPOBATh JICHCTBHA IO €€
JOCTH)KCHMIO: COCTABJIATH IUIAH JCWCTBUM, pacCIpenciaTh
POJIM C y4ETOM MHEHUI YYaCTHUKOB 00CYKJaTh Pe3yJIbTaThl
COBMECTHOI paboThI;

- KOOPJMHMPOBATh M BBINOJHATH PabOTy B YCIOBHSIX
peaIbHOTO,  BUPTYy&JIbHOTO M KOMOMHHPOBAHHOIO
B3aMMOJCICTBHYS;

- OCYIIECTBIIATH ITO3UTUBHOE CTPATETMUECKOE ITOBEACHUE B

pa3IMYHBIX  CUTyalusiX, MPOSBIATb TBOPYECTBO U
BOOOpaXkeHue, ObITh UHUIIMATHBHBIM.

Osnanenne YHUBEPCAIbHBIMU peryJasiTUBHBIMU
JIEHCTBUSIMU

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

- NPUHUMATh MOTHBBI M apryMEHTHI JIPYTHX JIIOJACH TpH
aHaJIM3e Pe3yJIbTaTOB JICATCILHOCTH;

- NMPU3HABATh CBOE NPAaBO W TPAaBO JPYTHX JIIOJCH Ha
OIIIMOKH,

- pa3BUBaTh CIOCOOHOCTH TIOHMMAaTh MHP C ITO3HIIHA
JPYToro 4eIoBeKa

- YMEHHE MPHUBOAHUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX
YHCell B IPUPOAHBIX M OOIECTBEHHBIX SIBICHUSAX;

- yMeTb CBOOOJIHO OTEPUPOBATH MOHATUSMU: CTENEHb C LEJIBIM
IOKa3zaTeJeM, KOpeHb HAaTypajJbHOH CTENEeHH, CTENEeHb C
palMoHaNbHBIM [OKAa3aTeleM, CTENeHb C JICHCTBUTEIbHBIM
(BelIeCTBEHHBIM) MOKa3aTeneM, JIorapudmM 4uciia, CHHYC,
KOCHHYC M TaHT€HC MTPOU3BOJILHOTO YHCIIA;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATHIMU: rpapuK HyHKIUH,
oOpartHast QyHKIHSI, KOMITO3UIHS QYHKIUN, THHEHHAS QyHKITHS,

KBaJpaTHuHas (QYHKIMSA, CTeNeHHas (QYHKUUA C LelbIM
nokaszarejeM, TpUTOHOMEeTpudeckue (yHKIuH, oOpaTHbIC
TPUTOHOMETPUYECKHUE byHKLUY, [IOKa3aTesIbHast u

norapudmuueckas QyHKIUY;

-yYMETb CTPOUTh I'papUKH PYHKLNH, BBITOJHATH IPEOOpa30BaHUS
rpaduKoB QpyHKUNH;

- yMeTb UCHONb30BaTh rpaduxu QyHKOMA A8 H3ydeHHS
MPOLIECCOB M 3aBUCUMOCTEH NpH pEIIeHWH 3a1ad M3 JAPYTrux
y4eOHBIX NPEIMETOB M U3 peaJbHON JKU3HHU; BBIPAXKaTh
(dhopMyaMy 3aBUCUMOCTH MEXKy BETMUUHAMU;

- CBOOOJHO OIEPUPOBATh MOHATHSAMM: YETHOCTb (DYHKIUH,
NEePUOJUYHOCTh  (DYHKLUMH,  OrPAaHUYEHHOCTb  (DYyHKIHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (YHKIMU, HAUOOJbILEEe U
HauMeHblllee 3HAa4eHUs (QYHKIUU Ha TPOMEXKYTKE; YMETb
HPOBOJIUTH UCCIIEOBAaHUE (DYHKIINH;

- YMEThb HCIOJB30BaTh CBOMCTBa M rpa@uku (QyHKUUN i
pelIeHNs ypaBHEHMH, HEPAaBEHCTB U 3aJady C IapaMmeTpami;
n300pakaTh Ha KOOPJIMHATHOHN TJIOCKOCTH MHOYKECTBA pEIICHUH
YpaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05. OcymecTBiarh
YCTHYIO ¥ MUCHbMEHHYIO

KOMMYHHKAITHIO Ha
rocyJapCTBEHHOM
SI3BIKE Poccutickoi

QPenepallu ¢ y4E€TOM

B oGmactu acTeTnueckoro BOCIMTaHUS:

- 3CTETHMYECKOE OTHOUIEHWE K MUPY, BKJIIOYas SCTETUKY
ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/Ia
1 OOIIIECTBEHHBIX OTHOIICHHI;

- YMETb OINEpPUPOBaTh MOHITHSIMH: CpeaHEe apuPMeTHUecKoe,
MeauMaHa, HauOousiblllee W HaWMEHbIEe 3HAYeHHs, pa3Max,
JMCIIEPCUs, CTaHAAPTHOE OTKJIOHEHME YHCIOBOrO Habopa;
yMEHUE  M3BJIEKaTh,  MHTEPIPETHPOBaTh  HH(pOpMaIuio,
Mpe/ICTaBJIeHHY0 B TaOiuIlax, Ha JAMarpaMmax, rpadukax,
OTPa)KAIOIYIO CBOMCTBA pEaJIbHBIX ITPOLIECCOB U SIBJICHUM;




ocoOeHHOCTeH - ciocoOHOCTh BOCIIPUHUMATD Pa3JInYHbIE BUJBI HICKYCCTBA, | - IPEACTABIATh HH(OPMALIHIO C TOMOIIBIO TAOIUI] M THATrPaMM;
COIIMAJIBHOTO U | TpAJUIMHA W TBOPYECTBO CBOETO M JPYTHX HApOJOB, | UCCIEIOBAaTh CTATUCTUYECKHE JaHHBIE, B TOM 4HCIE C
KyJIbTYpHOTO OLIYIIaTh AMOIMOHAIEHOE BO3/ICHCTBHE HCKYCCTBA; MpUMEHEHHEM TpapUUECKUX METOI0B M FIEKTPOHHBIX CPEJICTB;
KOHTEKCTa - yOeKI€HHOCTh B 3HAYMMOCTH JJIsl TUYHOCTH U OOIIECTBA | - YMETh OIEPHUPOBATh MOHATUSMH: TOYKA, MpPAMasi, TIOCKOCTb,
OTEYECTBEHHOIO M MHPOBOTO HCKYCCTBA, ASTHHYECKUX | MPOCTPAHCTBO, ABYTPAHHBIA YTrOJ, CKPELIMBAIOIINECS IPSIMBIE,
KYJIBTYPHBIX TPAAULIUHA U HAPOIHOTO TBOPUECTBA; HapauIeIbHOCTD U IIEPIIEHIUKYIISIPHOCTD MPSIMBIX U TNIOCKOCTEH,
- TOTOBHOCTh K CaMOBBIPQXEHHIO B pPa3HBIX BHJAX | YTOJ MEXIY HPSAMBIMH, YTOJI MEXAY MPSIMOH M IUIOCKOCTBIO,
UCKYCCTBa, CTPEMJICHUE IPOSBIATh KAa4eCTBa TBOPUYECKOH | YroJl MEXIy IUIOCKOCTSIMU, PACCTOSHHE OT TOYKH J0 IJIOCKOCTH,
JMYHOCTH; paccTostHre MEXKy IPSMBIMHU, PACCTOSTHUE MEXKAY IUIOCKOCTSMHU;
OBnazieHue  yHHMBEpCAJIbHBIMU KOMMYHHUKAaTUBHBIMH | - YMETh MCII0JIb30BaTh NIPH PEILICHUH 3a/]1a4 U3y4YeHHbIE (aKThl U
NEWCTBUSMU: OOIIICHHE: TEOPEMBI IJTAHUMETPHUH;
- OCYIIECTBIIATH KOMMYHHKALIUHM BO BCeX cepax KU3HH; - YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEro MUpa
- pacmo3HaBaTh HeBepOalbHBIC CpPEACTBA  OOIICHHS,
NOHUMATh 3HAYEHHE COLMAIBHBIX 3HAKOB, PAcIO3HABATh
NPEINOChIIKM  KOH(MJIMKTHBIX CHTyallMd ®  CMST4arthb
KOH(JIUKTHI,
- pa3BepHYTO W JIOTMYHO H3JIaraTb CBOIO TOUYKY 3pEHUS C
HCIOJIb30BAHUEM S3BIKOBBIX CPEJICTB
OK 06. IlposBasTh | - OCO3HaHHME OOYHYAIOIIMMUCSA POCCHUMCKOM TIpa)JIaHCKOW | - yMETh ONEpUpOBaTh IMOHATHUSAMHU: HPSIMOYTOJIbHas CHUCTEMa
IpakJaHCKO- UJCHTUYHOCTH; KOOpJIMHAT, KOOPJIMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
MaTPUOTUIECKYIO - [eJICHANpaBJICHHOE pA3BUTHE BHYTPEHHEHW MMO3UIMU | CKASIPHOE TPOM3BEICHUE, Yroll MEXAYy BEKTOpPaMH, CyMMa
MO3UIIHIO, JMYHOCTH HA OCHOBE JYXOBHO-HPABCTBEHHBIX IIEHHOCTEH | BEKTOPOB, IPOU3BEACHHE BEKTOpa Ha 4YHCJIO; HaXOIUTh C
JI€MOHCTPHPOBATH HaponoB Poccwmiickoii ®Denepanuu, WCTOPHYECKHX | | MOMOMIBIO U3YYEHHBIX (POPMYII KOOPAWHATHI CEPEIMHBI OTPE3Ka,
OCO3HAaHHOE TOBEJCHUE | HALIMOHAIBHO-KYJIBTYPHBIX  TPagulMi, (HOpPMUpPOBAHME | PACCTOSHUE MEXKY IBYMs TOUKAMHU;
Ha OCHOBE | CUCTEMbI 3HAaYMMBIX I[I€HHOCTHO-CMBICIIOBBIX YCTAaHOBOK, | - YMETh BBIOMPATH MOIXOASAIINI H3yUYSHHBIH METO/T TSl PELICHUS
TPaIUIMOHHBIX AHTUKOPPYIIIMOHHOTO MHPOBO33PEHHs] PABOCO3HAHUS, | 3aJlaud,  paclo3HaBaThb  MaTeMaTH4eckue  (GakThl |
POCCHICKMX JTyXOBHO- | 9KOJIOTHYECKOH KYyJIbTYPHI, CIIOCOOHOCTH CTaBUTh IIENTM M | MATEMATUYECKHE MOJEId B TPHPOTHBIX W OOIIECTBEHHBIX
HPaBCTBEHHBIX CTPOUTH )KU3HEHHBIE TJIaHBbI; SBJICHUSIX, B HCKYCCTBE;
IIEHHOCTEH, B TOM YKCIIe | B 9acTu rpakmaHncKoro BOCIIUTAHUS: - YMEHHE TPHUBOJUTH MPHUMEPHl MATEeMaTHYECKHUX OTKPBITHHA
C YUETOM | -  OCO3HAaHME CBOMX KOHCTUTYLHOHHBIX IpaB U | POCCHICKON M MUPOBOW MaTeMaTHYECKOW HAYKH;
rapMOHU3AIIH 00513aHHOCTEH, yBaOKCHHE 3aKOHA U TIPABOTIOPS/IKA; - yYMeTh OIIEPUPOBATH TOHATHSAMH: CIydailHBIH OIBIT W
MEXHAI[MOHANBHBIX U | - HOpPUHATHE TPaJULIMOHHBIX HAIMOHAJIBHBIX, | CIy4aifHOE COOBITHE, BEPOSITHOCTh CIyYailHOTO COOBITHS; YMETh
MEXPETUTHO3HBIX 00IIeYeTIOBEYECKIX TYMAHUCTHYECKUX U IEMOKPATHUECKUX | BEIUUCIISATH BEPOSATHOCTH C HCIIOJNB30BaHUEM TpapUUecKuX
OTHOILICHHH, LIEHHOCTEH; METOJIOB; TNPHUMEHATh (OPMYJIBl CIOXKEHHS M YMHOXKEHHS




MPUMEHSITh CTaHAAPTHI
AHTUKOPPYILIUOHHOTO
MOBEJICHUS

- TOTOBHOCTb IPOTUBOCTOSATH HJEOJIOTMM JKCTPEMM3MA,
HallMOHaNU3Ma,  KceHOopoOuHu,  JAUCKPUMHUHAIMH  TIO
COLIMAJIbHBIM, PEIUTHO3HBIM, PAacCOBBIM, HAMOHAIBHBIM
MIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€ATEILHOCTh B UHTEpECaX
rpa)aIaHCKoro oOIIecTBa, y4acTBOBaTh B CaMOYIIPaBICHUU
B 00meoOpa3oBaTeIbHONM  OpraHu3allid W JIETCKO-
FOHOILIECKUX OpraHu3alusix;

- YMEHHE  B3aUMOJACMCTBOBaTb C  COLMAIBHBIMU
WHCTUTYTAaMHU B COOTBETCTBHM C UX (QYHKIUSAMUH U
Ha3HA4YCHUEM;

- TOTOBHOCTb K TYMAaHUTapHOW W  BOJOHTEPCKOMU
JEeATEIbHOCTH; TaTPUOTUYECKOTO BOCIIUTAHHUS:

- c(hopMUPOBAHHOCTH pOCCUNCKOU TpaXKJIaHCKOU
HUJICHTUYHOCTH, IATPUOTU3MA, YBAKECHHS K CBOEMY HapoOLy,
YyBCTBAa OTBETCTBEHHOCTU mnepen PoauHoil, ropmoctu 3a
CBOM KpaH, cBOI0 PoauHy, CBOM S3BIK U KYJIBTYPY, IIPOILIOE
M HaACTOsIIee MHOIOHALMOHAJIBHOrO Hapona Poccuu;
LIECHHOCTHOE OTHOUIEHHE K TI'OCYJapCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY U NPUPOJHOMY HACIEIWIO, MaMATHUKAM,
TpaguuusiM HaponoB Poccumn, noctwxkenusim Poccum B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- ujaelHasg YOEXIEHHOCTb, TNOTOBHOCTb K CIYXEHUIO U
3ammre OTeuyecTBa, OTBETCTBEHHOCTh 3a €ro cynab0y;
OCBOEHHBIE OOYYaIOIIMMUCS MEXIIPEIMETHbIE MOHATHS U
yHHUBEpCcaJdbHble Yy4eOHblE JEHCTBUS  (pETyNATHUBHEIE,
MO3HABaTEIbHbIC, KOMMYHUKATHBHBIC);

- CIIOCOOHOCTh MX HCIIOJIb30BAaHUS B IO3HABATEIBHOM U
COLIMAIIBHOW TPAKTUKE, TOTOBHOCTh K CaMOCTOSITEIBHOMY
TUTAHUPOBAHUIO U OCYILECTBICHHUIO YU€OHOH 1A TeTbHOCTH,

OpraHu3au y4eOHOro COTPYHUYECTBA c
MEeIarorvyeckuMM  pabOTHUKAaMU M CBEPCTHUKAMH, K
Y4aCTHIO B MIOCTPOEHUU WHIUBUAYaTbHON

00pa3oBaTeNbHON TPACKTOPHH;

BEpOSTHOCTEH, KOMOWHATOpHbIE (aKTBl u (QOPMYINBI TPH
pelIeHNH 3a/1ay;

- OLICHMBATh BEPOATHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4allHBIMH BEITMYMHAMH;

- YMEHHE MPHUBOIHUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIUX
YHCell B IPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSAX




- OBJAJEHUE HaBbIKaMU Y4YeOHO-HMCCIIEA0BATEILCKOM,
IIPOEKTHOM M COLMAIBHOM AeSITeIbHOCTH

OK 07. CopnelicTBOBaTh
COXPaHEHUIO
OKpYXKarolllell  Cpenpl,
pecypcocOepexeHmIo,
IIPUMEHSTh 3HaHUS 00
W3MEHEHUU  KJIMMarta,
TIPUHIIHAITHI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX
CUTYaIUSIX

- HE IPUHUMATh JEHCTBHS, IPUHOCAILNE BPE OKPYIKAIOIIECH
cpene;
- YMETh IIPOrHO3UPOBATH HEOIArOMPUATHBIC SKOJIOTUIECKHE

MMOCIEICTBUSA MpEeANPUHUMACMBIX JIeNCTBUH,
MpeA0TBpaIATh UX;
- pacHIUPUTh  ONBIT  JCITCIIBHOCTH  JKOJOTHYECKOU

HaIpaBJIEHHOCTH; pa3padaThIBaTh IJIaH PEIICHUS TPOOIEMBI
C YYeTOM aHalu3a HUMEIOIIUXCS MaTepPUalIbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

- OCYIIECTBIISATh ILIEJICHANIPABICHHBIA TIOUCK IEpeHoca
CPEJICTB U CIIOCOOOB JIEHCTBUS B MPOPECCHOHATBHYIO CPEIY;
- yYMETh TICPCHOCUTHh 3HAHUS B IIO3HABATCIbHYIO U
MIPAKTUIECKYIO0 00JIACTH KU3HEIEATSIIEHOCTH,

- TIpeJJIaraTh HOBBIC NMPOCKTHI, OLEHUBATH HJICH C MO3UIHU
HOBU3HBI, OPUTUHAIEHOCTH, TTPAKTHYECKON 3HAYMMOCTH;

- 1aBaTh OIICHKY HOBBIM CUTYAIIHsIM, BHOCUTb KOPPEKTUBHI B
NeSATeNIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTaTOB
LEeJSIM

- yMEThb ONEepUpPOBATh MOHATUSAMH: (YHKIHS, HETpepbhIBHAS
GbyHKIUSA, TOPOM3BOAHAS, MEPBOOOpa3Has, OMPECIICHHBIH
HHTErpa;

- yYMeThb HaxOJWUTb IPOU3BOJHBIC 3JEMEHTAPHBIX (GYHKIUH,
HCIIOJIb3Ysl CIIPABOYHBIE MaTEPUAIIbI;

- HUCCIenoBaThb B MPOCTEHUIIUX CiIy4asx (QYHKIMH Ha
MOHOTOHHOCTb, ~HAaXOJWUTh HauOOJbIIMNE U HAUMEHBIINE
3HaueHUs (QYHKIHA; CTPOUTh TpapuKd MHOTOWICHOB C
UCIIOJIb30BAaHUEM  alllapara  MaTeMaTH4YEeCKOro  aHallu3a;
IPUMEHSATH IPOU3BOJHYIO IIPU PELICHUH 3a/1a4 Ha JIBU>KCHHUE;

- pemarh NpaKTUKO-OPUEHTUPOBAHHBIE 33/1a4U Ha HauOOJbIINE
Y HAUMEHbIIME 3HAYEHHUS, HAa HAXOXKJIEHUE IyTH, CKOPOCTH M
YCKOPEHUS;

- YMETh ONEpUPOBaTh MOHATUSIMU: JIBUKEHHE B IIPOCTPAHCTBE,
10100HbIE PUTYPBI B IPOCTPAHCTBE; MCIOIb30BaTh OTHOILIEHUE
Iomaae MmoBepxHocTed U 00BEMOB MOJOOHBIX (GUIYp MpU
pelIeHNH 3a/1aY;

- YMETh BBIYHUCIATH T€OMETPUYECKHE BETHUYMHBI (IJIMHA, YTOJ,
mwiom@aab, O00beM, IUIOWAAb MOBEPXHOCTH), HCHOIb3Ys
U3y4eHHbIE (POPMYJIBI U METO/IbI

[1K 2.1. BeImoaHsTh
MIOATOTOBUTENBHBIE
paboThl pH
IIPOU3BOJICTBE
MaJISIpHBIX padoT Mpu
OTJIEJIKE TIOBEPXHOCTEN
3IaHUM B COOPYKEHUH.

- YMETb IPOrHO3UPOBATh HEOJArONPUITHBIE SKOJIOTMUECKHE
MIOCJIEACTBUS IpeIITPUHUMAEMBIX JENCTBUN,
MIPeIOTBPALIATH UX;

- YMETb TEPEHOCUTb 3HAaHUS B IIO3HABATEIBHYI U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIIbHOCTH;

- 1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBEI B
NeSITeNIbHOCTh, OIIEHMBATh COOTBETCTBUE PE3YJIbTaTOB
LENsM,

- CHOCOOHOCTh UX MCIIOJNb30BaHUS B IO3HABATEIbHOU U
COLIMAJIbHOW TMPAKTHUKE, TOTOBHOCTh K CAMOCTOSTEIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM J1eATeIbHOCTH,
OpraHu3aLu yueOHOro COTPYJHUYECTBA c

- YMETb BBIOMPATh NOAXOASAIINNA U3yUYEHHBIA METO/ JJIsl pEIICHUS
3a/1a4u, pacro3HaBaTh MaTEeMaTUYECKUE (bakThI 51
MaTeMaTHYeCKUEe MOJEIU B TMPUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE;

- yMeTh  ONEpHUpPOBaTh  NOHATUSMH:  palUOHAIbHBIC,
HUpPALMOHAIIBHEIE, [IOKa3aTeNbHbIE, CTEIICHHBIE,
jgorapuMuyeckre, TPUTOHOMETPUUYECKHE  YpPaBHEHHUS U

HEPABEHCTBA, UX CUCTEMBI;

- yMEThb OIEpHUpPOBATh IOHATHSIMHU: MHOTOTPAaHHUK, CEYCHHUE
MHOTOTpaHHHMKa, KyO, Mapajuienenumnen, MpusMa, NHpaMuja,
(urypa u noBepxXHOCTh BpallleHUs, HIUIUHAP, KOHYC, map, chepa,
ceueHusi (Urypsl BpallleHHs], MJIOCKOCTh, Kacaromascs cdepsl,




neaarornt4ycCKuMun pa6OTHI/IKaMI/I n CBCPCTHUKAMHU, K

YUYACTHIO B HOCTPOCHHUH
00pa3oBaTeNbHON TPACKTOPHH;

VHIUBUY TbHOMN

LMAJIMHIPA, KOHYCA, IUIONIab [IOBEPXHOCTH IIMPAMHUIBI, [IPU3MBIL,
KOHyCa, [WIMHIOpa, TIuiomanab cdepbl, o0beM  KyoOa,
NIPSIMOYTOJIBHOIO  IMApajulelICNIuIela, [UPAMUIABI, I[PU3MBL,
LWIAHJIPA, KOHYCA, 111apa;

- yMeHHe u300paxaTb MHOTOTPAHHUKA U IOBEPXHOCTH
BpallleHUs, UX CEYCHH OT PYyKH, C IOMOILIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPENICTB;

- YMETb pPaclo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE;

- YMETb OLICHUBATh BEPOSATHOCTU pEaIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHbIMU BEJIMYUHAMU;

- YMETb UCIOIb30BATh MPU PEUICHUH 3a7a4d U3yYeHHBIE (PaKTHI U
TEOpPEMBI IIJITAHUMETPHH;

- YMEHHUE OLEHUBATH Pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MHPA;

- pelaTh MPAKTUKO-OPHUEHTUPOBAHHbIE 33/1a4l Ha HAaUOOJIbLINE
Y HaUMEHBIIINE 3HAYCHHS,;

- YMETh BBIYUCIATH T€OMETPUUYECKHE BEJIWYMHBI (JJIMHA, YIOJI,
mwioum@aab, O00beM, IUIOUAAb MOBEPXHOCTH), HCHOIb3Ys
U3y4eHHbIE (POPMYIIBI U METO/IBI

- YMEHHE BBIOMPATh MOAXOIAIINI METOM Ul PEIlIeHUs 3aauH;
NOHMMAHNE 3HAYMMOCTH MaTEMATUKHU B U3yUYEHUU IIPUPOJHBIX U
OOIIECTBEHHBIX MPOIECCOB M SIBJICHHM; YMEHHE pacro3HaBaTh
IPOSIBIICHUE 3aKOHOB MAaT€MaTUKU B HCKYCCTBE, YyMEHHUE
MIPUBOJUTH IPUMEPBI MATEMATHYECKUX OTKPBITUH POCCUNCKON 1
MHUPOBOM MAaTEeMAaTHYECKON HAYKH




2. CTPYKTYPA U COJAEP)KAHUEOBIIEOBPA3OBATEJILHON JJUCIUTLIMHBI

2.1. O0beM JUCHUILUINHBI U BBl y4eOHOH padoThl

O0BeM yacoB
U3 HUX
Buj yuebHO# paboThl OO11ee KONMMYECTBO | MPOPECCHOHATBHO
4acoB OpPHEHTHPOBAaHHOE
COJIepIKaHiIe
MaxkcumajibHasi Harpy3ka (Bcero) 355 52
Bcero mo qucnuninxe 340 52
B TOM YHCJIC:
TEOPETHYECKUE 3aHSITHS 230
IMMPAKTUYICCKHC 3aHATHUA (ecu npedycmompeno) 110 52
IIpomexxyTounasi arrecranus B GopMe dSK3aMEeHA 6
KouncyabTanuu 15




2.2. TemaTnuyeckuii IJIaH U cojiep:kaHue 001meodOpa3oBaTebHOI TucumaIuabl O/16.07 MaTemaTuka

HaumeHnoBanue
pa3aesoB M TeM

Couepmanne yqe6H0r0 MartrepuaJjia u (l)Ole)l OpraHu3anuu AeATCJIbHOCTH oﬁyqamumxcsl

O0bem, akaj. 4, B
TOM 4ucjie B popme
NPAKTHYECKOMH
MOATOTOBKH, aKa/. 4

*)

Koabl koMneTeHI Ui,
(popMHUPOBAHIIO KOTOPBIX
€roco0CTBYET 3JIEMEHT
TMPOrpaMMBbI

1

3

4

Pazgen 1.
IHoBTOpeHne Kypca
MaTeMAaTHKH
OCHOBHOM IIKOJIBI

Bcero no Pazneay 1

20

Conep:xanue yueOHOro MaTepuaJa

1. L[CIH) 1 3aJa494 MAaTEMAaTUKU IIPpU OCBOCHUM CIICIIUAJIBHOCTH
2. Yuca u BeIYUCIeHUs. BeipakeHus 1 mpeodpazoBaHU

3. IlpoueHTHbIE BEIYUCICHUS

4. YpaBHEeHHUs 1 HEPaBEHCTBA

5. Cucremsl ypaBHEHHI ¥ HEPABEHCTB

16

[IpakTrueckue 3aHATUSL
1. BX0oHOW KOHTPOJIb

IpuxaagHoii Moay b (MpakTHYecKas MOAr0TOBKA)
1. T'eomerpust Ha miockocTH (IlpakTrueckoe 3auaTue «Pa3BepTKa CTeH KOMHATBD))

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07,1IK 2.1

Pazpnean 2. [Ipsimbie
U TUIOCKOCTH B
NpOCTPaHCTBE

Bcero nmo Pazneny 2

20

Conep:xanue yueOHOro MaTepuaJa

1. OcHOBHBIE TOHATHS CTEpEeOMETpHH. PacionoxkeHne IpSMbIX U TIOCKOCTEH
2. ITapamienbHOCTh NPSIMBIX, MPSIMOI U TNIOCKOCTH, MJIOCKOCTEH

3. [lepneHAUKYIAPHOCTD MPSAMBIX, IPSIMOU U IJIOCKOCTH, INIOCKOCTEN

4. Teopema 0 Tpex NEPHEHINKYIIIpax

14

[IpakTuyeckue 3aHATUS
1. Pemrenue 3amay. [IpsiMple B TUIOCKOCTH B TPOCTPAHCTBE

IIpuxaagHoiit Moayab (MpaKTHYeCKas MOATOTOBKA)
1. IlapannenbHble, TEPIIEHANKYISIPHBIE, CKpenuBatomecs npsmele ([IpakTuaeckoe
3aHsTHE «Pacder mioniaam KBapTHPBD))

OK 01, OK 03, OK 04,
OK 07,1IK 2.1

Paspea 3.
Koopannatel u
BEKTOPbI

Bcero no Pazneny 3

16

Conep:xanue yueOHOro MaTepuaJia

1. JlexapTOBBI KOOPUHATHI B POCTPAHCTBE. PaccTosiHIE MEXK Ty IBYyMSI TOUKAMH.
KOOp,ZLI/IHaTBI CCpCAUHBI OTPC3Ka

2. BeKTOpBI B IPOCTPAHCTBC. Vron MCIKAY BCKTOPAMU. CKaJ’IHpHOe MIPOU3BCACHUC
BEKTOPOB

10

[TpakTHyecKue 3aHsITUS

OK 02, OK 03, OK 04,
OK 07,1IK 2.1




1. Pemenue 3aga4. KoopanHaThl U BEKTOPEI

IpukaagHoi Moayab (IPaKTHYECKAs NOATOTOBKA)
1. ITpakTHKOOPHEHTHPOBAHHBIC 33a1aYl Ha KOOPAMHATHOM 1uTockocTH (IIpakTraeckoe
3aHATHE «YTJIOBOE NPOCKTUPOBAHHE KOMHATHI)

Pa3pnen 4.
MHuo:xecTBA.
DJ1eMeHTBI TEOPHH

rpajgos

Bcero no Pazneny 4

10

Coaep:xanue yueOHOT0 MaTepHuaJia
1. MuOXecTBa
2. I'padbr

[IpakTryeckue 3aHATUSA
1. Pemmenue 3amau. MHOXxecTBa, ['padp! 1 nx npruMeHeHne

IMpuknagHoii Moay/Ib (IpaKTHYECKAs MOAT0TOBKA)
1. Onepanu ¢ mHOXecTBamu (IIpakTrdeckoe 3ausTHe «PazHOOOpa3ne OTAEIIOTHBIX
MaTepuajoBy)

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07,1IK 2.1

Pa3nen 5. Crenenn
U KOPHH.
Crenennas
bynkuus

Bcero no Pazgeay 5

18

Conep:xanue yueOHOro MaTepuaJa

1. CrenenHas (yHKIHSI, €€ CBOHCTBA

2. [IpeoOpa3oBaHue BEIPKEHUI ¢ KOPHSIMU N-OH CTEIICHN

3. CBolicTBa CTEIICHU C PAIMOHAILHBIM U JICHCTBUTEIILHBIM MTOKA3aTSIIIMU
4. Crenenu u KopHu. CreneHHast QyHKIMS

12

IIpakTHueckne 3aHATUSL
1. Pemienue uppanMoHaJIbHBIX YPaBHEHUH M HEPABEHCTB

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

Pasnea 6.
IToxka3zaTreabHas

bynkuus

Bcero mo Pazneny 6

18

Coaepsxanue y4eO0HOro MaTepHuaJia
1. Tloka3zaTenbHas GyHKLU, €e CBOMCTBA
2. CucreMbl IOKa3aTeNIbHBIX YPaBHEHHUH

[IpakTryeckue 3aHITUS
1. Pemrenue mokaszatenbHBIX ypPaBHEHUN 1 HEPABEHCTB
2. Pemienue 3anau. [lokazarenpHas QyHKIUs

10

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

Paspea 7.
Jlorapugmsi.
Jlorapudmuyeckast
bynxuus

Bcero no Pazneay 7

30

Conep:xanue yueOHOro MaTepuasa

1. Jlorapudm uncna. JlecaTHUHBINA 1 HATYpalIbHBIN JIOTapupMBI, YUCIIO €
2. CroticTBa jorapudmo. Oneparus JiorapupMUPOBaHUS

3. Jlorapudpmuueckas QyHKIHs, € CBOHCTBA

4. Cuctemsl Jorapu)MUUeCcKUX ypaBHEHHUI

16

[IpakTudeckue 3aHATUSA
1. Penienue norapuMuiIeckux ypaBHEHUH H HEPABEHCTB
2. Pemenwe 3anau. Jlorapudmel. Jlorapudmudeckas QyHKIHsI

10

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
K 2.1




I[pukaagHoi Moayab (IPaAKTUYECKAS MOATOTOBKA)
1. Jlorapudmsr B mpupoze u texauke (IIpaktudeckoe 3ansaTue «Pacuer maTepnuanoB
JUISI IEPBUYHON 00pabOTKH MTOBEPXHOCTEI)

Paznen 8. OcHoBbI
TPUTOHOMETPHUH.
Tpuronomerpuuec
KHe pyHkuumn

Bcero mo Pa3zneny 8

40

Conep:xaHue yueOHOro MaTepuasa

1. TpuronomeTpuueckue (PyHKIUU IPOU3BOJIBHOIO YIJIa, Yucia. Panuannas u
rpagycHas Mepa yria

2. OCHOBHBIE TPUTOHOMETPHYECKHE TOXIecTBa. DOPMYIIbI TPUBEICHUS

3. CuHyc, KOCHHYC, TAHT'€HC CYyMMBI M Pa3HOCTH JABYX yTioB. CHHYC U KOCHUHYC
JIBOMHOTO yria. @opMyibl HOJOBUHHOTO yIiia

4. ®dynkimy, ux cBoiicTBa. CriocoObl 3a1anus (yHKIHIA

5. TpuronomeTrpuieckue GpyHKIMH, UX CBOICTBA U TpaduKH

6. IIlpeobpazoBanwne rpadhikoB TPUTOHOMETPHUECKUX (DYHKITHI

7. ObpaTHBIE TPUTOHOMETpUYECKHE (PYHKIINU

8. Tpuronomerpuueckue ypaBHEHUSI U HEPaBEHCTBA

9. CuctemMpl TPUTOHOMETPUYECKUX YPABHEHUN

30

[IpakTHueckue 3aHATUL
1 TpuronomeTrpuyeckre ypaBHEHHS U HEPABEHCTBA
2. Pemenne 3a1a4. OCHOBBI TPUTOHOMETPUH. TpUroHoMeTpryeckre GYHKIUH

IpukaagHoi Moayab (IPaAKTHYECKASI NOATOTOBKA)

1. Onucanune NpOM3BOJICTBEHHBIX MIPOLIECCOB C IIOMOIIBIO TPagUKOB PYHKIUH
(ITpakTrueckoe 3anarue ««PacueT MaTepranoB Ais IeKOpaTuBHON 00paboTKH
TTOBEPXHOCTE)

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07,1IK 2.1

Paszgen 9.
KommiekcHbIe
qJucJa

Bcero nmo Pazneay 9

(o]

Coaepsxanue y4e0HOro MaTepHuaJia
1. KommnnekcHble uncia

[IpakTuyeckue 3aHATUS
1. IlpuMeHeHre KOMIUIEKCHBIX YHCEeT

OK 05

Paznean 10.
IIpousBoanas
¢pynknun, ee
NpUMEHeHne

Bcero no Pazgeay 10

40

Conep:xanue yueOHOro MaTepuasa
1. TTonstue mpousBogHON. POpMYIIEI U IpaBwia TUQHepeHIINPOBAHNS
2. IIpon3BoHBIE CYMMBI, Pa3HOCTH POU3BEACHHUSI, YACTHOTO

3. IlpousBoaHbIe TpUTOHOMETpHUYEeCKHX PyHKIMA. [Ipon3BoHas Cl10XKHOM QYHKIUH 4.

[ToHsiTHE 0 HEMPEPHIBHOCTH PYHKIMHA. MeTO]] HHTEpPBAJIOB

5. l'eoMeTpuueckuil U GU3NMYECKHIA CMBICT POU3BOIHON

6. dusnveckuii CMBICI MPOU3BOJHOM B MPOEeCCHOHANBHBIX 3a1adax
7. MonoToHHOCTh (hyHKIIMH. TOUKH SKCTpeMyMa

32

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07,1IK 2.1




8. UccnenoBanne GyHKUUH U IOCTPOCHUE TPapHUKOB
9. HaubGonpiiee n HanMeHbllee 3HaUeHUS] QYHKIHN

TIpakTUueckue 3aHsATUA
1. Pemrenue 3amay. [IponsBoanas QyHKIMH, €€ TPUMECHEHHE

I[pukaagHoi Moayab (IPaAKTUYECKAS MOATOTOBKA)

1. HaxoxxaeHre ONTUMAILHOTO PE3yNIbTaTa ¢ TOMOIIBIO MPOU3BOTHOMN B MTPAKTUICCKUX
3amauax (I[Ipakrrdeckoe 3aHaTHe «PacdeT cTOMMOCTH paboT MO OTACIKE IIOMEIICHIS )

Pazgen 11.
MHOrorpaHHuKH U
TeJia BpalleHus!

Bcero no Pazneny 11

46

Conep:xanue yueOHOro MaTepuaJa

1. Bepmrunsl, pebpa, rpaHd MHOTOTpaHHUKA

2. Ilpu3sma, ee cocraBistomue, ceuenue. [psmas v npaBuIbHas IPU3MBI
3. [Napamnenenumnen, kyo. CeueHue KyOa, napajuieenuneaa

4. Ilupamuna, ee cocTapistolue, ceueHue. IlpaBunbHas nupamuga. Y ceuyeHHas
nupamua

5. bokoBas U NONHAsI NOBEPXHOCTh IIPU3MBIL, TUPAMUJIbI

6. CummeTtpust B KyOe, mapajuiesienuiiesie, mpu3Me, mupamMuze

7. IlpaBuiIbHBIE MHOTOIPAHHUKH, UX CBOICTBA

8. Hunuuap, ero cocrapisomue. CeueHue NWINHAPA

9. Yceuennsrnii konyc. CeueHne ycedeHHOTO KOHyCa

10. lap u cdepa, ux ceueHus

11. ITousarue 06 o0beMe Tena. OTHOLIEHNE 00BEMOB HOJOOHBIX TEN

12. O6beMBI U TUIONIAIA TOBEPXHOCTEH Tel

13. KomMOWHanMm MHOTOTPaHHUKOB | TeJl BpaIICHHSI

14. 'eomeTpryecKkrie KOMOMHAIIMY HA TPAKTHKE

34

IIpakTHueckne 3aHATUSL
1. Pemenue 3a1ay. MHOTOTpaHHUKH U TeJla BpaIlEHUs

IpuxaagHoii Moayab (MpakTH4YecKas MOAT0OTOBKA)

1.bokoBas 1 MoJIHAs TOBEPXHOCTH Npu3MBl, mupaMuabl (IIpakTiuueckoe 3ansTHe
«Pacuer marepnanoB HeOOXOAUMBIX TS BEIPABHUBAHUS T10JIa»)

2. [Tpumepsl cummetpuii B mpodeccun ([Ipakrudeckoe 3anstie «Pacuer marepuaios
Ha YCTPOHCTBO IEKOPATHBHOIO 3JIEMEHTA OMEIIECHHS»)

10

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07,1IK 2.1

Pa3nen 12.
IlepBoodGpa3nas
(pynxuun, ee
npuMeHeHUe

Bcero nmo Pazgeny 12

14

Conep:xaHue yueOHOro MaTepuaJa

1. ITepBooOpaznas pyHkimu. [IpaBuna HaX0XKJACHUS TEPBOOOPA3HBIX

2. [Inomans kpuBoauHeHHOH Tpanenun. ®opmyna Hetotona — Jleibanna

3. HeonpeneneHHblil 1 OnpeaeeHHbI HHTErPaIbl

4. TIlonsitre 00 ompeeIeHHOM MHTErpajie Kak IIonaad KPUBOIMHEHHOM Tpanenuu

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07,1IK 2.1




[IpakTrueckue 3aHATUSL
1. Pemmrenue 3amau. [lepBooOpa3Has QyHKIWH, €€ TPUMEHEHHE

IpukaagHoi Moayab (IPaKTHYECKAs NOATOTOBKA) 4
1. Onpenenennslii uaTerpan B xxu3nu (Ilpaktuueckoe 3anarue «Pacyer
Ko PumenTa KoOMGOPTHOCTH KBAPTHUPHI»)
Paznen 13. Bcero mo Pazneny 13 26
DJIeMeHTBbI Coaep:xanue yueOHOT0 MaTepHuaJia 16
KOMOMHATOPHKH, | 1. OCHOBHBIC IOHATHUS KOMOMHATOPUKH
CTATHCTHKH 1 2. Co0OblITHE, BEpOATHOCTH COOBITHS. Cl0KeHUE U YMHO)KEHUE BEPOSITHOCTEH
TeoOpuHu 3. JluckpeTHas ciydaiiHas BeIMUMHA, 3aKOH €€ paclpeeeHUs
BePOATHOCTE 4. 3agaun MaTEMaTHYECKON CTAaTUCTUKH OK 01, OK 02, OK 03,
[IpakTuueckue 3aHITHSL 2 OK 04, OK 05, OK 07,
1. Pemrenue 3aay. DneMeHTH KOMOMHATOPHKH, CTATHCTHKU M TEOPUHU BEPOSTHOCTEH IIK 2.1
IpukaagHoi Moayab (IPAKTHYECKAS NOATOTOBKA) 8
1. BepositHOCTB B ipodpeccroHanbHbIX 3ana4ax ([Ipaktuaeckoe 3aHsTHE
«BepoaTHOCTHOE COMOCTaBIeHHE MAaTEPHaIOB HEOOXOAMMBIX JUISI PEMOHTHBIX PaboT»)
2. Cocrapnenue Tabmuil 1 quarpamm Ha npaktuke (IIpaktnyaeckoe 3anstue «Pacdaer
MmatepuaioB ajsi yerporicta COTK»)
Paznen 14. Bcero mo Pazneny 14 28
YpaBHeHnus u Copep:xkaHue y4eGHOT0 MaTepuaia 12
HepaBeHCTBA 1. PaBHOCHIBHOCTD YpaBHEHHH 1 HepaBeHCTB. OOIIKe METObI PEIECHHS
2. I'pacduueckuii MeToz peLIeHUs! YpaBHEHH, HEPABEHCTB
3. VpaBHEHHS 1 HEPABEHCTBA C MOJIYJIeM
4. Teopema 0 Tpex MEPIECHINKYIIIPaxX OK 01, OK 02, OK 03,
[IpakTuueckue 3aHATUSL 8 OK 04, OK 05, OK 06,
1. YpaBHeHUs 1 HEPABEHCTBA C ITapaMeTpaMu OK 07,1IK 2.1
2. Pemenue 3a1au. YpaBHEHMsI 1 HEPaBEHCTBA
IpuxiagHoii Moay b (MpaKTHYECKAS MOATOTOBKA) 8
1. CocraBnenue u pemeHre NpodecCHoHATBHBIX 33734 ¢ TOMOLIbIO YpaBHEHUH
(ITpakTrueckoe 3anarue «MToropas mpoBepka pacueToB MaTepHaIOB U CTOUMOCTH
pabot, HeoOXOAUMBIX JUIsl IPOBEJCHUSI PEMOHTA KBAPTHUPBI»)
[TpomexyTouHas arTecTanys (IK3aMeH) 6 -
Koncynbramuu 15 -
Bcero 355 -




3. VCJOBUSI PEAJTU3ALUU POTPAMMBI OBIIIEOBPA3OBATEJILHOI
JTUCHUIINHBI

3.1. Jas peaju3zauMud NporpaMMbl JAUCHHMILUIMHBI TNPeIyCMOTPEHbI cJeaylouue
crenuaJbHble MOMeIleHUs:

Kabuner Maremaruka, ocHaleH B COOTBETCTBHH ¢ 1. 6.1.2.1 OCHOBHOI MpodeCcCHOHATBHON
oOpa3zoBatenbHOil nporpammsl 1o 08.01.28 Macrtep OTAENIOUHBIX CTPOUTENBHBIX U J€KOPATUBHBIX
pabor.

3.2. AudopmanuonHoe obecrieyeHne peajsu3alui MPOrpaMmMbl JUCHUAIITHHBI
3.2.1. OcHoBHbIE MeYaTHLIE U3TAHUSA

1. Anmumos II. A. Maremartuka: anre6pa u Hayana MaTeMaTHUYECKOTO aHANU3a, T€OMETPHSL.
Anrebpa un Hauvana maremarmyeckoro ananm3a 10-11 xmacc. YueOHuk ba3oBblii n yriryOnéHHBIN
yposeHb. M.: IIpocsemenue, 2023r.

2. Aranacsn JI. C., Byry3oB B. ®@., Kagomues C. b. u ap. 'eomerpus. 10-11 kinaccer. YueOHUK
Ui 001Ie00pa3oBaTebHBIX OpraHu3anuii. ba3oBeiit u npodwibHb ypoBHU. (MI'Y-1mkone). M.:
[Ipocsemenue, 2023r.

3.2.2. OcHOBHBbIE JIEKTPOHHbIE U3aAHUS

1. Tlopran Math.ru: OubnmoTeKa, MeauaTreka, OJUMITMAIbI, 33/Ja4Hd, HAy4YHBIC IIKOJBI,
YUUTEIbCKAs, HICTOPUS MaTeMaTHKK — pexuM jgoctyma: http://www.math.ru

2. Marepuaisl 1o MmaTemMaTuke B ENMHON KOJUTEKITNU IUPPOBHIX 00pa30BaTEIbHBIX PECYPCOB
— pexxum nocrymna: http://school-collection.edu.ru/collection/matematika

3. Eaunoe okHO pocTyna K MHGOPMALMOHHBIM pecypcaM [DIeKTpOHHBIH pecypc]. — Pexxum
noctyna: http://window.edu.ru/, ceo6oausii. — 3ara. C skpaHa.

3.2.3. JlonoJHUTEJbHbIE€ HCTOYHUKH

1. bammakoB M.M. Maremaruka. 3amauyHuk. YdeOHOe mocoOue st 00pa3oBaTelbHBIX
yupexaenuit HITO u CIIO. M.: Knopyc, 2019.

2. bammvakoB M.M. MaremaTtuka. YueOHuk. YueOHOe mocobue s 00pa3oBaTeNbHBIX
yupexaenuit HITO u CIIO. M.: Knopyc, 2019.

3. Mopaxosuu A.I'. Cemenos I1.B. Maremartuka: anreGpa 1 Hauaia MaT aHaJINW3a, TEOMETPUSL.
10-11 k. Yuebnuk B 2 u. U.1. M.: Muemo3suma, 2019.

4. Mopnkosud A.I'. CemenoB I1.B. MaTemaTtuka: anreOpa u Hadasia MaT aHalIN3a, TEOMETPHSI.
10-11 k1. YueOnuk B 2 1. U.2. M.: Muemo3uma, 2019.

5. MopakoBuu A.I'. Anrebpa u Havana aHanuza 10-11xm.: B 2-x vactax. YueOHUK uis
001eo6pazoBaTeNbHBIX yupekaenuin. M.: Muemosuna, 2004.

6. MopakoBuu A.I'. Anrebpa u Havana ananuza 10-11kn.: B 2-x dgactsax. 3amayHuk Juis
o01mieoOpa3oBaTeNbHbIX yupexaeHuii. M.: Muemo3una, 2004.



7. Aranacsu JI.C., bByry3oB B.®., Kanomues C.b., Kucenesa JI.C., I[To3nsk 3.I'. 'eomeTpust
10-11 xn. Yuebnuk misa obimeoOpa3oBaTesbHbIX yupexaeHuid. — M.: [Ipocsemenue, 2013.

8. IMoropemoB A.B. Teomerpusi: VYueOnuk s 10-11kn.  oOmeoOpa3oBaTeIbHBIX
yupexaenuit. — M.: IIpocsewenue, 2007.

3.3. KagpoBoe ob0ecnieuyeHue peaju3anu NporpaMmbl

Tp660BaHI/Iﬂ K KBaJII/I(bI/IKaIH/IH neaarort4eCKux Kajapos

Peanuzanmusi  oOpas3oBaTenbHOM  HpoOrpaMMbl  OOecriedrBaeTCsl  MeJarormuecKuMu
paboTHHKaMu 00pa30BaTENBHON OpraHU3aIlNM, a TAKKe JUIAMHU, MPUBIEKAEMBIMU K pealn3aluu
0o0pa3oBaTeNbHOI IpOorpaMMbl Ha YCJIOBUSAX T'Pa)JIaHCKO-IIPAaBOBOTO JOTOBOpAa, B TOM YHCIE W3
quciaa PYKOBOAUTENEH M pPaOOTHUKOB OpraHM3alvi, HAmpaBJICHHUE JEATEIBHOCTH KOTOPBIX
COOTBETCTBYET 00JacTh MpOodeCCHOHATBHON AEATEIbHOCTH (MMEIOIIUX CTaX padoThl B JaHHOU
npodeccuOHaIBHON 00J1acTH HE MeHee 3 JIeT).

[legarornyeckue pabOTHUKH, MPUBIIEKaEMbIe K peaau3alud 00pa3oBaTeIbHOU MPOrpaMMBlL,
UMEIOT  JIOTIOJIHUTENFHOE TPO(EeCcCHOHANBHOE O00pa3oBaHME MO MPOrpaMMaM  IOBBIIICHUS
KBaIM(UKAIMY, B TOM YHCIe B JOpME CTAKUPOBKU B OpraHU3alUsAX HAMpaBICHHE NEATEIbHOCTU
KOTOPBIX COOTBETCTBYET 00JIACTH MpodeccHoHATbHON NesaTenbHOCTH 06 CBsi3b, HHPOPMAIIOHHBIC
¥ KOMMYHHKAIIMOHHBbIE TEXHOJIOTHH, He pexke 1 pasa B 3 roma ¢ y4eToM pacUIMPEHHUs CIIEKTpa
po(hecCUOHATIBHBIX KOMIIETEHLIUH.

Peanmuzaruto nporpammel auciuiuinabel OJ10.07 Maremaruka obecnieunBaeT: boeHko Asena
Buxkroposna (mpenogaBaTeib)

ObpazoBanue: Briciiee. ['ocymapcTBeHHOE 00pa3oBaTelIbHOE YUPEXKICHHUE BBICIIETO
npodeccuoHasibHOoro  obpaszoBanusi  "KpacHospckuii  rocyJapCTBEHHBIM  MMEIarornyecKuid
yauBepcuteT uM B.I1. ActadpeBa" yunTens 1Mo crenuanbHOCTH "MaTeMaTuka'" ¢ IOMOIHUTEIbHOM
crenuaibHOCThIO "nH(popMaTuka”

[ToBbiIeHNE KBATHPUKAIUU:

2023 r. — xypcbl noBeimeHus kBanupukamuu B AHO JIIO «/HHOBaIIMOHHBIA LEHTP
MOBBIIICHUS  KBATU(PUKAIIMK W  MepenoAroroBku «Moil  yHHBEpcUTET» IO Tporpamme
«Teopernyeckue u MpaKTUYECKHE OCHOBBI I€ATEILHOCTH YUUTENSI-HACTABHUKA B 00pa30BaTeIbHON
opraHu3aiumn», 72 Jaca.

2024 r. — xypcel moBbimeHus kBamupukamun B OO0 «MOCKOBCKHH HHCTUTYT
pohecCHOHANBFHOM TEePenoArOTOBKM M TOBBIIICHHS KBaTU(UKALUK TEJAaroroB» IMo MporpaMmMe
«OCOOEHHOCTH pealu3aluy  aJalTUPOBAaHHON OCHOBHOW 0O01I€00pa30BaTEeIbHON MPOTPAMMBI
oOyuaromuxcsi ¢ PACy», 72 gaca

2024 r. — xypcol noBeimeHus kBampuka B AHO «HarmonansHOE areHTCTBO pa3BUTHUS
KBanu(UKanuii» 1o mporpamme « BBezeHue B e TENbHOCTh HACTAaBHUKAY», 72 yaca

2024 1. — kypcsl mnosbimeHus kBanupuxamuu KIBIIOY  «KpacHosipckuil  Kosutemx
OTpPAciEeBbIX TEXHOJOTMH W NpPEANpPUHUMATENBCTBa» MO mnporpamMme «Co3gaHue aJanTHUBHOMN
obpaszoBarenbHOl cpeapl B yupexaeHusx CIIO s oOywaromuxcs ¢ paccTpoiicTBaMu
ayTUCTHUYECKOTO CIIEKTpay, 72 Jaca

2025 r. — xypcbl mnosbinenus kBamuduxamuun KIBY IO  «llentp pa3Butus

poeCCHOHAIBHOTO 00pa3oBaHus» MO mporpamme «Beenenue B mpodeccrnoHamuTeT: MUGPOBOMA
00pa3oBaTelbHbI KOHTEHT», 72 yaca


consultantplus://offline/ref=E3311C49BB9CBBAA6961788F8C5B699AFE5B6716EFF2B73894DCC5A6523C2AE18CD32F7A610254315C50CBE9799B9BBEA5DC537BD4D062DBD4x8A

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHMAA
OBIIEOBPA30OBATEJIbBHOU JUCHUIIJINHbI

Kon
q)opanyeMblux Pa3znen/Tema Tun oueHoOYHbIX MEPONIPUATHH
KOMIIeTeHIHii
(OK, IIK)
P1,P2,P3,P4,P5 P6,P7,

OK 01 P8,P9,P10,P11,P12,P13,P
14
P1,P2,P3,P4,P5 P6,P7,

OK 02 P8 P9, P10,P11,P12,P13,P
14
P1,P2,P3,P4,P5 P6,P7,

OK 03 P8,P9,P10,P11,P12,P 13,P | [IpoBepounass pabora, mpaKTHYECKas
14 pabora, po(heCCHOHAIBHO-
P2,P3,P4,P6,P7, P8, P9, | opuenTupoBaHHas mpakTudeckas padbora,

OK 04
P11,P 14 TECT, cooOrieHue, rpynnoBas
P1,P2,P3,P4,P5,P6,P7, | npaktuueckas pabora, KOMaHTHast

OK 05 P8, P9, P10,P11,P12,P 13,P | Maremaruueckas urpa, 3aluTa
14 MIPE3CHTALINH, 3aIMTa pedepara,
P1,P2,P3,P4,P5 P6,P 7, | pacuerHas padboTa

OK 06 P8,P9,P10,P11,P12,P 13,P
14
P1,P2,P3,P4,P5 P6,P7,

OK 07 P8,P9,P10,P11,P12,P 13,P
14
P1,P2,P3,P4,P6,P9, P11,

K21 P 13,P 14
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