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1 MACOPT PABOYEM IMPOT'PAMMBI YYEBHOM JUCIHUATLIAHBI
1.1 Ob6sacTh NpUMeHEeHHUs] IPOrPAMMBI

[Tporpamma yuebHOM muctmmmabl OJIL01 «MartemaTtuka» HaXOAMTCS B COCTaBe
0011e00pa30BaTeNbHBIX YUCOHBIX TUCIUILIMH (OOIUX U TIO BEIOOPY) MPOMUIBHBIX, (HOPMHUPYEMBIX
u3 o0s3aTenbHBIX npeaMeTHhIx obmacteit PI'OC cpemnero obmero oOpa3oBaHusi, s
cnermanbHocTet CITIO TexHomornueckoro mpodus. Cocrabinena st crnenuanbHoctu 09.02.07
Nudopmanuonnbsie cucrembl u mnporpammuposanme, YI'C 09.00.00 HudpopmaTtnka u
BbIUMCIUTENbHAsE TexHnka Ha ocHoBe PI'OC COO (Ilpukaz MunHCTEpcTBa 00pa3oBaHUS U
Hayku P® ot 17 mas 2012 r. N 413 "OO yrBepxkIeHuH (eaepalbHOrO TOCYIAPCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAApTa cpelHero oouiero oopazoBanus" (C USMEHEHUSIMH U JIOTIOJTHEHUSIMU
ot 29 nexabps 2014 r., 31 nexadbps 2015 r., 29 utons 2017 r., 24 cents6ps, 11 nekadps 2020 r.) u
[IpumepHO#l OCHOBHON 00pa3oBaTENbHONM MPOTrpaMMbl  CpPEAHEro  O0OIero oOpa3oBaHUA,
oI0OpeHHON pemeHueM (QeAepaTbHOr0 y4eOHO-METOIUYSCKOT0 OOBEIUHEHUS TI0 00memMy
obpazoBanmuto (mpoTokos oT 28 utons 2016 r. Ne 2/16-3)

1.2 Mecto MCHMIVIMHBI B  CTPYKTYpe OCHOBHOH  mpodeccHoHAIbHOMI
odpa3oBarenbHoii mporpammbl: guctumiuHa  OJII1.01  «MaremaTuka» OTHOCHUTCS K
JUCLUILIMHAM 00111€00pa30BaTeIbHOIO LIUKJIA.

1.3 Meau wu 3agauyM JMCHMILVIMHBI — TpPe0OBaHUSI K Pe3yJabTaTaM OCBOEHUS
AUCHHUILINHBI:

1) chopmupoBaTh NpEACTABICHHE O HEOOXOJMMOCTH J0Ka3aTeIbCTB IMPH OOOCHOBAaHUHU
MaTEMaTUYECKUX YTBEP)KJIECHUHN U POJIM aKCUOMATHUKH B IIPOBEICHUU ACIyKTUBHBIX PACCYKICHU;

2) copMupOBaTH MOHATHIHBIN armapar M0 OCHOBHBIM pa3jiefiaM Kypca MaTeMaTHUKHU; 3HAHUI
OCHOBHBIX TeopeM, (GOpMyJl U YMEHHUS UX NMPUMEHATh; YMEHHUS J10Ka3bIBaTh TEOPEMbl U HAXOJIUTh
HECTaHJApTHBIE CIIOCOOBI pellIeHHs 3a1a4;

3) copMupoBaTh YMEHHE MOJIECIMPOBATH peEalbHBIC CHTYallUH, WCCIEIO0BaTh MOCTPOCHHBIC
MOJEJIH, UHTEPIIPETUPOBATH MTOITYYEHHBIN pe3ysIbTaT;

4) chopMupOBaTh MpPEACTABICHHE 00 OCHOBHBIX MOHATHSAX MAaTEMAaTHYECKOrO aHajiHM3a M UX
CBOMCTBAxX, BIJIAJICHUE YMEHHEM XapaKTepU30BaTh IOBEJIEHUE (YHKIMH, HUCIOJIb30BaHUE
ITOJIYYEHHBIX 3HAHUH I OIIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

5) chopmMupoBaTh YMEHHE COCTABJICHHS BEPOSTHOCTHBIX MOJENeH MO YCIOBHIO 3a1aud H
BBIUMCJICHUS] BEPOSTHOCTH HACTYIJICHUS COOBITHM, B TOM 4YHCIIE C MHpPUMEHEHHEM (QopMys
KOMOMHATOPUKU M OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEW; MCCIEIOBAaHUS CIyYalHbIX BEJIUYUH
10 UX pacIpeielICHUIO.

PE3VJIbTATBI OCBOEHU S YUEBHO! JIUCLIUITJIMHBI
OcBoeHnne cozaepkaHusi ydeOHOW TUCHMIUIMHBI «MaTteMaTHkay 00ecreuyuBaeT JOCTH)KEHUE
00y4aroLMMUCS CIEAYIOUUX Pe3yabTaTOB:
JInYHOCTHBIE pe3yJIbTaThI

Koabl pe3yjabTaToB l'[.]IaanyeMLIe pe3yjabTaTbl 0CBOCHUS TUCHHUIIVIMHBI BKJIIOYAI0T:

JIP 1 Pocculickyro rpaxJaHCKYIO HIEHTUYHOCTh, NATPHOTU3M, YBAXKEHUE K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoauHoi, ropaocty 3a cBoi Kpai,
cBoro PoauHy, npomnuioe u HacTosAllee MHOTOHALIMOHATIbHOTO Hapoaa Poccun,
YBa)K€HHE TOCYIapCTBEHHBIX CUMBOJIOB (Tep0, drar, ruMn);

JP 2 TPKIAHCKYIO ITO3UIINIO KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA
POCCHICKOTO O0IIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHEIC MTPaBa u
00513aHHOCTH, YBaXKAIOIIETO 3aKOH U MPABOIOPSI0K, 00J1a/Tal0IIEro YyBCTBOM
COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO IIPHHUMAIOIIETO TPATUITHOHHEIE
HallMOHAIBHBIC U OOIICYEIIOBEUECKIE TYMAHUCTHICCKUE M TIEMOKPATHICCKHE
LICHHOCTH,




JIP 3

TOTOBHOCTDH K CIIY>KCHUIO OTequTBy, €ro 3alInTC,

JIP 4

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOI MPaKTHUKH, OCHOBAHHOTO Ha
JTUAJIOTE KYJIBTYP, a TAKKE Pa3IMYHBIX (JOPM OOIIECTBCHHOTO CO3HAHUS,
OCO3HaHUE CBOET0 MECTa B MOIHUKYIBTYPHOM MHPE;

JIP 5

C(bOpMPIpOBaHHOCTL OCHOB CaMOpPa3BUTHUA U CAMOBOCIIMTAHHSA B COOTBETCTBUHA
C 06IIIC‘IGJ'IOBG‘-ICCKI/IMI/I HEHHOCTAMHU U HACAJIaMU I'PaXXJAaHCKOI'O O6IIICCTBa;
FOTOBHOCTE U CIIOCOOHOCTH K CaMOCTOHTCJ’ILHOI\/'I, TBOpquKOﬁ u
OTBETCTBEHHOH JCATCIIBPHOCTH,

JIP 6

TOJICPAHTHOEC CO3HAHUEC U NOBEACHUE B IIOJIUKYJIBTYPHOM MUPE, TOTOBHOCTH U
CITOCOOHOCTH BECTH AUAJI0T C APYIUMU JIFOAbMH, JOCTUT'aTh B HEM
B3aMMOIIOHMMaHMs, HAaXOJUTh O6HII/IG LS U COTPYAHUYATh OJId UX
JOCTHXKCHHUS, CIIOCOOHOCTH IIPOTHUBOCTOATH UACOJIOTUH SKCTPEMU3MA,
HalgMoHaJIn3Ma, KCCHO(1)06I/II/I, AUCKpHUMUHAIIUU 1O COHMAJIbHBIM,
PEIUTUO3HBIM, PACOBBIM, HAIITMOHAJIBHBIM IMPU3HAKaM U APYTHUM HETaTHUBHBIM
CoMaJIbHBIM SBJICHUSAM,

JIP 7

HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMH, IEThbMU MIIQ/IIIETO BO3pPAcTa,
B3pOCIBIMH B 00pa30BaTENbHOM, 00IECTBEHHO MOJIE3HOM, Y4eOHO-
HCCIIEIOBATENILCKON, TPOEKTHON U APYTUX BUJAX JESITEIbHOCTH;

JIP 8

HPABCTBCHHOE CO3HAHUE U MOBEJICHHE HA OCHOBE YCBOCHUS
00111eYETI0BEYECKHUX IIEHHOCTEN;

JIP 9

TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO,
Ha OPOTAKCHUN Bcel JKU3HU; CO3HATCIIbHOC OTHOMICHHUE K HCIIPCPBIBHOMY
00pa30BaHMIO KaK YCIIOBUIO YCIIENIHOM MpodeccnoHaIbHON U 00IIECTBEHHON
JICSTSIIbHOCTH;

JIP 10

ACTETUUECKOE OTHOIICHUE K MUPY, BKIIIOUAs CTETUKY ObITa, HAYYHOTO
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, OOIECTBEHHBIX OTHOLICHHUH;

JIP 11

MNPpUHATHUC U pCaJIN3alUuI0 HeHHOCTeﬁ 340pOBOI'0 U 0e30I1acCHOr0 06p3,33,
KH3HU, HOTpe6HOCTI/I B (1)I/I3I/I‘IGCKOM CaMOCOBCPUICHCTBOBAHUH, 3aHATHAX
CHOpTHBHO-OSI{OpOBHTeHBHOﬁ ACATCIIBHOCTBIO, HETIPUATUC BPEAHBIX
ITPUBLIYCK: KYPCHUS, yrIOTpe6J'IeHI/I$I AJIKOI'0JIsI, HAPKOTHKOB;

JIP 12

Oepe’KHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3NYECKOMY U
MICUXOJIOTMYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK U APYTUX JIOAEH,
YMEHHE OKa3bIBaTh MEPBYIO TOMOIIIb;

JIP 13

OCO3HAaHHBIN BBIOOD OyayIIei mpodeccuu 1 BOSMOXKHOCTEH peaan3annu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB; OTHOIIEHHE K MPO(ECCHOHAIBHON
JEeSTebHOCTH KaK BO3MOYKHOCTH yYacTHs B PEIIEHUH JTUYHBIX,
0O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAMOHAIBHBIX TPOOIEM;

JIP 14

c(hOpMHUPOBAHHOCTH IKOJIOTHYECKOTO MBIIIICHHS, TOHUMAaHUS BIASHUS
COIMATEHO-DKOHOMHUYECKHX TIPOIIECCOB HAa COCTOSIHUE MMPUPOTHON H
COITMAITEHOM Ccpelibl; MPUOOPETEHUE OMBITA DKOJIOTO-HANPABICHHON
JIESATEIbHOCTH;

JIP 15

OTBETCTBEHHOE OTHOILIEHUE K CO3JaHUI0 CEMBU HA OCHOBE OCO3HAHHOTO
HNPUHATUS HEHHOCTEW CEMEHHOM JKU3HU.

MeTanpeaMeTHble pe3yabTaThl

Konasl pesynbTaTton

l'[.nalmpyeMble PE3yabTaThbl 0CBOCHUA TUCHUIVIMHLI BKJIIOYAaI0T:

MIIP 1

YMCEHUC CAMOCTOATCIIBHO ONPEACTIATh HCIIN ACATCIbHOCTU U COCTABJIATDH
IJIaHbI ACATCIIBHOCTHU,; CAMOCTOATCIIbHO OCYIIECTBIATh, KOHTPOJIHNPOBATh U
KOPPEKTUPOBATH ACATCIIBHOCTD, HUCIIOJIb30BAaTh BCE BO3MOXKHBIC PECYPCHI IJIA
JOCTHXKCHUS ITOCTAaBJICHHBIX ueneﬁ " peajin3alu MJIaHOB ACATCIbHOCTU,
BI:I6I/IpaTL YCOCHIHBIC CTPATCTHUHU B PA3JIMIHBIX CUTYyaAlUAX,

MIIP 2

YMEHHUE NPOAYKTUBHO O0LIAThCS M B3aMOIEHCTBOBATE B IIpOLiecce
COBMECTHOM J€ATEeIIbHOCTH, YIUTBIBATh MO3ULIUU IPYTUX YUACTHUKOB
JeSITeNbHOCTH, 3 PEKTHBHO pa3peiiaTb KOHPIUKTHI;




MIIP 3

BIIa/ICHUE HaBBIKAMH MTO3HABATEIHHOMN, Y4eOHO-UCCIICIOBATEIHCKON U
MIPOEKTHOM e TeNbHOCTH, HABBIKAMH pa3pemieHus mpo0iaeM; CIIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSATEIFHOMY MTOUCKY METOJIOB PEIICHUS MPAKTUIECKUX
3a/1a4, IPUMEHEHHIO PA3IMYHBIX METOJIOB MO3HAHUS;

MIIP 4

TOTOBHOCTH ¥ CITOCOOHOCTH K CaMOCTOSTENIbHOW HH(OPMAIIOHHO-
MMO3HABATENFHON JeSITENFHOCTH, BIIaJICHHE HABBIKAMH TIOTYISHHS
HE00X0IMMOH HH(OPMALIMK U3 CIIOBApPEH Pa3HbIX THIIOB, YMECHHE
OPHEHTHPOBATHCS B PA3JIMUHBIX UCTOYHUKAX WHPOPMALH, KPUTHIECKH
OIIEHWBATh M HHTEPIIPETHPOBATH HH(POPMAIIHIO, TTOTyIaeMYIO U3 Pa3IMIHBIX
HMCTOYHHUKOB;

MIIP 5

YMEHHE UCTIOIh30BaTh CPEICTBA HH(POPMAIIMOHHBIX 1 KOMMYHHUKAITHOHHBIX
texHoyorui (manee - UKT) B pemeHr KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpPTraHM3AIMOHHBIX 33]1a4 C COOITI0/IEHUEeM TPeOOBaHHI APTOHOMUKH, TEXHUKH
0€301aCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHUS, TPABOBBIX U 3THYECKUX HOPM,
HOPM HMH(pOPMAIMOHHON 0€30MTaCHOCTH;

MIIP 6

YMEHHUE ONPEAEATh Ha3HaUCHUE U (YHKLUH Pa3InYHBIX COLIMANBHBIX
HHCTUTYTOB;

MIIP 7

YMCHUC CaMOCTOATCIIbHO OLICHMUBATDL U IIPUHUMATL PCIICHUA, ONIPCACIIAIONINUC
CTpPAaTETHIO NOBCACHHS, C YUYCTOM I'paXJaHCKHUX W HPABCTBCHHLIX ].[CHHOCTGfI;

MIIP 8

BJIaICHUEC SA3BIKOBBIMH CPEACTBAMUA - YMEHHE SICHO, JIOTUYHO U TOYHO HU3JIaraThb
CBOIO TOYKY 3pC€HUs, MCIIOJIB30BATh aICKBATHBIC A3BIKOBBLIC CPEACTBA,

MIIP 9

BJIaJIcHHE HaBBIKAMU MTO3HABATEIHLHON pedeKCHH KaK OCO3HAHUS
COBEpIIIAeMbIX ACUCTBUI U MBICIUTENBHBIX IPOLIECCOB, UX PE3YIBTATOB U
OCHOBAaHUI1, TPaHUL CBOETO 3HAHUS U HE3HAHUS, HOBBIX I03HABATEIbHBIX
3aJ1a4 U CPEJICTB UX JTOCTHKECHHUSL.

IIpenmeTHble pe3yJibTaThl:

Konawl pesynbTaTton

l'[.]IaanyeMble PE3yabTaThl 0CBOCHHUSA TUCHUILVIMHBLI BKJIIOYAaI0T:

P 1

BJIAACHHUEC METOAaMU 10KA3aTCJIIbCTB, AJITOPUTMAMU PCHICHUA 3aa4; YMCHUC
q)OpMy.]'II/IPOBaTB OIIpeACIICHUA, aKCUOMBI U TCOPEMbBI, IPUMCHATH UX,
IMPOBOJUTH JOKA3aTCIILHBIC PACCYKACHHUS B X01€ PCIICHUA 3a1a4

P 2

YMCHUEC OIICPUPOBATH IMOHATUAMU: CTCIICHDb YUCJIA, HOFapI/I(i)M yucia, yMCHUC
BBITIOJTHSTh

BBIYUCIICHHE 3HAUYEHUI U MPeoOpa30BaHysl BRIPRKEHHH CO CTENCHIMHU H
norapugmamu, mpeodpazoBaHHs

APOOHO-PAIIMOHAIIBHBIX BRIPAKCHHIA;

P 3

YMEHUE ONEpUPOBATh MOHATUAMHU: PALlUOHAIIBHBIE, UPPALIUOHAIILHEIE,
[I0Ka3aTeIIbHEIE,

CTeTIeHHEbIE, JIoTapu(hMUUECKIE, TPUTOHOMETPUIECKHE YPABHEHHS U
HEPABEHCTBA, UX CUCTEMBI,

1P 4

yYMEHHE ONepUPOBAThH MOHATUAMHU: (QYHKLHS, HENPEphIBHAS (PYHKIHSL,
MIPOM3BOAHAA,

nepBooOpa3Hasi, orpeaesICHHbI HHTErpall; YMEHHE HaXOAUTh IPOU3BOIHBIC
3JIEMEHTAPHBIX (PYHKIHH,

WCTIOJNIB3YSl CTIPABOYHBIE MaTEPHAIIbI; HCCIEIOBATh B MIPOCTEHIIINX CITydasix
(hyHKIIME Ha MOHOTOHHOCTB, HAXOJIUTh HANOOJbIIINE M HANMEHBIIINE 3HAYCHHUS
($yHKUUMHI; CTPOUTH rpad)Ki MHOTOYIEHOB C

WCTIONTb30BAaHUEM allllapaTa MaTeMaTHIeCKOTO aHaJIN3a; IPUMEHSTh
MIPOM3BOAHYIO IIPH PEIICHUH 337129 Ha

JBIDKEHHE; PEHIaTh MPAKTHKO-OPMEHTUPOBAHHBIE 33a4H Ha HAUOOJIBIINE U
HauMEHbIIINE 3HAYECHNUs, Ha

HaXO0’KICHUE IyTH, CKOPOCTU U YCKOPEHUS,

IIP 5

YMEHHUE ONIEPUPOBATH TIOHITUSMI: PallMOHATBHAS (YHKIIHS, TIOKa3aTelbHast

byHKITHS,
creneHHas QyHKIus, Jorapupmuaeckast QyHKIHS, TPUTOHOMETPHUYECKUE




¢byHKunM, o0OpaTHble QPYHKINN;

YMEHHE CTPOUTH rpaKM U3yUCHHBIX (DYHKIHH, HCTIONB30BATh ITPaduKH Ipu
W3yYCHHHU MPOLIECCOB H

3aBUCHUMOCTEH, TP PELICHUH 3324 U3 IPyTuX y4yeOHBIX IPEIMETOB U 3a/1a4
U3 peaibHOM KU3HH;

BBIpaXAaTh (hopMylIaMH 3aBHCUMOCTH MKy BEINUYNHAMY;

P o6 YMEHHE pelaTh TEKCTOBBIE 331a4l Pa3HBIX THIOB (B TOM YHMCIIE€ Ha MPOLIEHTHI,
JIOJIU U 4acTH, Ha
IBIDKEHHE, paboTy, CTOMMOCTh TOBapOB M yCIyT, HAJIOTH, 331a4H U3 00JIaCTH
yIpaBJIeHUs TUIHBIMH U
ceMelWHBIMU (PHAHCAMM); COCTABIIATH BBHIPAKEHHS, YPaBHEHHS, HEPABCHCTBA U
UX CHUCTEMBI 10 YCIIOBHIO
3aJauy, NCCIIENOBATh IOIyY€HHOE PELICHNUE U OLIEHUBATh IPaBAONOA00HOCTh
pe3yJIbTaToB;

P 7 yYMEHUE OIIePUPOBAThH MOHATUAMH: CpEHEE apruPMeTHIECKOe, MeaHa,
HaunOoJbIIee U
HanMEHbIIIee 3HAYCHNUS, pa3Max, JUCIIEPCHs], CTAHAAPTHOE OTKJIOHEHHE
YUCJIOBOTO Habopa; yMeHUE
W3BJIEKaTh, HHTEPIPETUPOBATh HH(OPMALINIO, IPEACTABICHHYIO B Ta0INIaX,
Ha Auarpammax, rpapukax,
OTPaXKaIOIIyI0 CBOMCTBA peasbHbIX MPOIIECCOB U ABJICHUI; IPEICTaBIATh
HHPOPMALIUIO C TOMOLIBIO
TaOJIHI U IUarpaMM; UCCIECAOBaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCIIE C
MPUMEHEHHUEM IpadUIECKUX
METOJIOB M JJIEKTPOHHBIX CPE/ICTB;

P 8 YMEHHUE ONEPUPOBATH MOHATUSAMHU: CITy4aiHbII OMBIT U CIy4aiiHOE COOBITHE,
BEPOSITHOCTh
CIIy4aifHOTO COOBITHSI; yMEHNE BBIUUCIATH BEPOATHOCTH C UCIIOJIb30BAaHUEM
rpadUUeCcKuX METOJIOB;
MPUMEHSTH (POPMYJIBI CIIOXKEHHS U YMHOXKEHUS BEPOSTHOCTEH,
KOMOWHaTOpHBIE PAaKTHI U POPMYIIBI IPU
pEIIeHNH 33/1a4; OLIEHUBATh BEPOSITHOCTH PEATTbHBIX COOBITHIA; 3HAKOMCTBO CO
Clly4yallHBIMH BEJIMUMHAMU;
YMEHHUE NIPUBOAUTH IPUMEPHI IIPOSBICHUS 3aKOHA OONBILINX YUCET B
MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

npP9 YMEHHE ONEPUPOBATH MOHATUSMU: TOUYKA, IPSIMasi, INIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBII
yToJI, CKpELUBAIOIINECs MPAMBbIE, TapauIeTIbHOCTh U MEPIEHIUKYIIPHOCTh
MPSIMBIX U TUIOCKOCTEM, YOI
MEXy NPSAMBIMH, YTOJI MEXKAY IPSAMOH U TNIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMH, PACCTOSTHHE OT TOYKH
710 TJIOCKOCTH, PACCTOSHUE MEKIY IPSIMBIMU, PACCTOSTHHE MEXTY
IJIOCKOCTSIMH; YMEHHE UCIIOIb30BaTh
TIPH PEIIeHUH 33/1a4 U3ydeHHbIe (PAKTH M TEOPEMBI TUTAHUMETPUHN; YMEHHE
OTICHUBAThL pa3Mephl 0OHEKTOB
OKPY>KaIOLLIEr0 MHpA;

P 10 YMEHHE ONEPUPOBATh MOHATHAMU: MHOTOTPAaHHUK, CEUEHIE MHOTOTpaHHHKA,

KyO,

napauiesIeuIesl, Ipu3Ma, mupamMuia, GUrypa u NoBepXHOCTh BPAILCHUS,
LWINHAD, KOHYC, 1Iap, cdepa,

cedeHust (pUTypsI BPAIICHHs, INIOCKOCTh, KACaroIascs cheppl, HIIHHIPA,
KOHYCA, TUIOMIA/(b TOBEPXHOCTH

HHMpPaMUJIBI, TIPU3MBI, KOHYyCa, IWIHHIpA, IIoIaas cdepsl, 00beM Kyda,
HPSIMOYTOJIEHOTO

HapaulesIeuIIe/1a, TMPaMHUIbI, IPH3MbI, IIUIHHIPA, KOHYCA, Iapa; yMCHHE
n300paskaTh MHOTOIPaHHUKH




1 MIOBCPXHOCTH BpAIICHUA, UX CCUCHUA OT PYKHU, C IOMOIIBIO YCPTCIKHBIX
HHCTPYMCHTOB U 3JICKTPOHHBIX

CpCACTB; YMCHUC paCIlO3HABATL CUMMETPHIO B ITPOCTPAHCTBE; YMCHUC
pacrio3HaBaThb NPaBUJIbHBIC

MHOI'OI'DaHHUKH,

e 11 YMEHHE OTIEpUPOBATh MOHATHIMH: TBHKEHHE B TIPOCTPAHCTBE, TIOJOOHBIC
¢burypsl B

MPOCTPAHCTBE; UCIOIb30BaTh OTHOIICHHE TIJIOLIAIe TOBEPXHOCTEH 1
00BEMOB TTOTOOHBIX GUTYp TIPH

pelleHNH 33134,

IIP 12 YMEHHE BBIUUCIIATh TEOMETPUICCKUE BETUUMHBI (JTUHA, YTOJl, TUIOIAb,
00beM, IIomagh
MOBEPXHOCTH), HCTIOJI3Ysl M3YUCHHBIC ()OPMYITBI U METO/IbHI;

P 13 YMEHHE ONEePHPOBATh MOHATHAMU: IPSIMOYTOJIbHAs CUCTEMa KOOpAUHAT,
KOOpJMHATHI TOUKH,

BEKTOP, KOOPAMHATHI BEKTOPA, CKAIAPHOE IPOU3BEACHUE, YTOI MEXKAY
BEKTOPAMH, CyMMa BEKTOPOB,

MPOM3BEIeHIE BEKTOPA Ha YKHCIIO; HAXOJIUTh C MOMOIIBIO H3YYEHHBIX (POPMYIT
KOOPJMHATHI CepeInHbBI

OTPE3Ka, PACCTOSHUE MEXKIY ABYMS TOUKAMU,

P 14 YMEHHUE BHIOUPATH TOIXO SN H3yUYEeHHBIN METO AJIS PEIICHUS 3a/1a4H,
pacno3HaBaTh

MaTeMaTH4ecKue GPakThl 1 MaTeMaTHIeCKHue MOJEIH B IPUPOIHBIX U
0OIIIeCTBEHHBIX SIBJICHUAX, B

HUCKYCCTBE; YMEHUE IPUBOAUTH MTPUMEPHI MATEMATUUECKUX OTKPBITUI
POCCHUICKON U MUPOBOI

MAaTEeMaTHUYECKON HayKH.

B pesyabraTre u3yudenuss mnpeamera «MaremaTHMKa» Ha YpOBHe CpeIHero o00611ero
o0pa3oBaHus:
Pa3nen 1 DjieMeHTHI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTMKH
OO0yyaromuiicst MOJIy4YUT BO3MOKHOCTh HAYYHThCS

— UCHOIB306aMb YUCT06blE MHONHCECHEA HA KOOPOUHAMHOU NPAMOI U HA KOOPOUHAMHOT
NJI0CKOCMU 011 ONUCAHUS PEaIbHBIX NPOUECCO8 U ABICHUIL 8 YCTI08UAX C80€20 PE2UOHA, 20P00a,
nocenka;

— Nnpo6o0umMb O00KA3AMENbHbIE PACCYHCOCHUA 6 CUMYAUUAX NOECEOHEGHOI MCU3HU 6
YC08UAX PECUOHA, 20P00a, NOCENIKA NPU PeUIEHUU 3a0ay U3 Opy2UxX nPpeomMemaos.

Pa3nen 2. Unciia 1 BbIpaskeHUus
OOyyaromuiicss HAy4YuTCA:

— GbINOIHAMD O0€liCMEUs C YUCA08bIMU OAHHBIMU NPU peuleHuU 3a0ai NPAKMUYECKO20
xapakmepa, HeoOX00uMble 8 PeaibHOU HCUZHU 8 YC/I08UAX C80€20 PeZUOHA, 20p00d, NOCENKA U
3a0a4 u3 paziudHLIX obracmeil 3HAHUN, UCHOIB3YA HPU HEOOXOOUMOCHU CRPABOYHDbLE
Mamepuansl u bIYUCTUMENbHbLE YCHIPOIICMEA;

— oueHnueamv, CPAGHUBAMb U UCHOIB306AMb NPU PEUleHUU NPAKMUYECKUX 3a0ay
YuC06ble 3HAYEHUA PEAIbHBIX GeJIUUUN 8 YC/I08UAX C60€20 PEUOHA, 20p00d, NOCEIKA U 3a0ay
u3 paziuyHuIX oobaacmell 3HAHUIN, KOHKDEMHble HYUCI08ble XAPAKMEPUCMUKU 00beKNOos
OKpYdHCaouezo mupa
O0yyamuiics MoJy4uT BO3MOKHOCTb HAYUYUTHCS:

— B0000HO oOnepuposamv NOHAMUAMU. Yeloe YUCNO, OeIUMOCmb uHucel, 00bIKHOBEHHAs
0podb, decamuunas Opodb, PAYUOHATbHOE YUCTO, NPUOIUNCEHHOE 3HAYeHUe YUCIA, 4acmb, 00,
omHuoulenue, NPOYeHn, NOBbIUEHUE U NOHUNCEHUEe HA 3A0AHHOe YUCTO NPOYEHMO8, MACUmao,

—  npuUBOOUMb NpUMepsl Yucel ¢ 3a0aHHbIMU CEOUCMBAMU OeTUMOCU;



— onepuposamv NOHAMUAMU: JI02APUPM  HUCId, MPUSLOHOMEMPUYECKAS  OKPYIHCHOCHD,
PAaouaHHas u 2padycHas Mepa yeid, 8eIuyuna yaid, 3a0aHH020 MOYKOU HA MPUSOHOMEMPUYECKOU
OKDYICHOCMU, CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC V2ll08, UMEIOWUX NPOU3BOTILHYIO GETUUUHY),
yucna e u ,

—  GBINOJHAMb apugmemuyeckue Oelcmsus, couemas YCmuvle U NUCbMEHHble NpUembl,
npUMeHss npu HeoOXO0OUMOCU 8bIYUCTUMENbHbIE YCMPOUCMEA,

— HAxoO0umv 3HAYeHUsi KOPHS HAMYPAIbHOU CMENneHu, CMmeneHu ¢ PAyuOHATbHbIM
nokasamenem, 102apu@ma, UcnoIb3ys npu He0OXOOUMOCU BbIYUCTUMENbHbIE YCIMPOUCMEA,

— 10/1b308aMbCsl OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACHemax;

— npogoouUmb N0  U3BECMHLIM  (OPMYIAM U NPABUIAM  NPeodpa306anus 0OYKEEeHHbIX
8bIPAdICEH UL, BKIIOUAIOWUX CINENeHU, KOPHU, 102apu@Mbl U mpueoHoMmempuyecKue QYHKyuu,

—  HAX00UMb 3HAYEHUS] YUCTOBbIX U OVKBEHHBIX BbIPANCEHUL, OCYWeCmeiss HeoOXooumbie
NOOCMAHOBKU U NPE0OPA308AHUSL,

— uU300padcamv cxemamuuecku Yeou, SelUdUHA KOMOPO2O BblpAdXdCeHd 6 2padycax uiu
paouanax;

— UCNOIBb308aMb NPU peuleHuy 3a0ay madIuyHble 3HAYEHUs MPUCOHOMEMPULECKUX QYHKYUL
Venos;

—  BbINOJHAMb NEPEBOO BEIUUUNBL YeId U3 PAOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO.

Pa3nes 3. YpaBHeHus1 M HepaBeHCTBA
OOyyarommiicss HAy4YUTCA:

— peuiath JMHEHHBIC YPaBHECHUS U HEPABEHCTBA, KBAIPATHBIC YPABHCHHUS,

— peurath Jorapudmuueckue ypaBueHus Bujaa 109, (bx + ¢) = d u mpocreiiiiue HepaBeHCTBA
Bua 10gax<d;

— pelaTh TMOKa3aTebHbIC YpaBHEHHsI, BHIA ™= d (rme d mMoxHO MPEJCTaBUTh B BUJIC
CTEIEeHU ¢ OCHOBAHMEM @) U IpocTeiilnue HepaBeHcTBa Buaa @'<d  (rme d MOXHO MpPeCTaBUTH B
BHUJIC CTCTICHU C OCHOBAHHEM a);

— TPUBOJIUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHIIEro TPUTOHOMETPHYECKOTO ypaBHEHHS
BHJa: sinX = @, COS X = a, tgx = a,Ctgx = a, rae a — TadJMYHOe 3HAYEHHE COOTBETCTBYIOIICH
TPUTOHOMETPHUYECKON (YHKIIUH.

B noBceHeBHOI KU3HHM M NIPH H3YyYEHUH JAPYTUX MPEIMETOB:

— cocmaename u peuiams YPAGHEHUA U CUCHEMbL YPAGHEHUN NPU PeuleHUU HeCT0MHCHbIX
NPAKMUYECKUX 3a0al 6 YC/I08UAX C60€20 PEZUOHA, 20P00a, NOCETIKA

O0y4amumiicsi MOJYYUT BO3MOKHOCTH HAYYNTHCH:

— pewams payuoHaibHble, NOKA3AMeNbHble U N02apudMuiecKue ypasHenus U HepaseHcmad,
npocmetiuiue UppayuUoOHaIbHbie U MPUOHOMempudecKue YyPaeHeHUsl, HEPABEHCMBA U UX CUCTEMbl;

— UCNONIb308aMb MemoObl peuleHusi YpasHeHul: npugedeHue K 6udy «npouzeeoexue pasHo
HYI0» UNU «4ACTHOE PABHO HYII0Y, 3aMeHA NePEMEHHbIX,

—  UCNONIBL308aMb MEMOO UHMEPBANOE 0I5 PeUleHUsl HEPABEHCME,

— ucnoivzosams  epaguueckul.  mMemoo Oas  NPUOTUNCEHHO20 peuleHUss YPAaGHeHUu U
HepaseHcma,

— u300padxcamov HA MPUSOHOMEMPUUECKOU OKPYIHCHOCMU MHOHCECMBO PeUuleHUll npoCmeuuux
MPULOHOMEMPUYECKUX YPABHEHULL U HEPABEHCME,

—  BbINOJHAMb OMOOpP KOPHel YPAGHEHUU UNU peuleHull HepageHcme 6 COOMEEMCMmEUU C
O0ONOTHUMENbHBIMU YCTIOBUAMU U 02PAHUYEHUAMU.

B nosceonesnoti scuznu u npu uzyuenuu Opyeux yueOHvix npeomMemos:

— COCMaenIamsb U peuiams YPasHeHUs, CUCeMbl YPAGHEeHUll U HepaseHCmea Npu peuleHuu
3a0ay Opy2ux yueOHvIX NPeoMemos;

— UCNONb306amMb YPAGHEHUA U HeEPAGEHCMEA 0711 HOCHMPOCHUA U  UCCe006aAHUA
npoOCmeNuUx MamemamuiecKux Mooenell peanbHblX CUMYyauuil Uiu RPUKIAOHBIX 3a0a4 6
YC08UAX CB0€E20 PECUOHA, 20P00A, NOCENKA;



— yMemb UHMEPNPEMUPOEANb NOJIYYEHHbLI NPU PEUleHUN YPAGHEHUS, HEPAGCHCMEA UL
cucmemsl pe3yibmam, OUEHUSAMb €20 NPABOON000dUe 6 KOHmeKcme 3A0aHHOI peanbHOul
cumyayuu uiu nPUKIAOHON 3a0auu 6 YCI0GUAX C80E20 PE2UOHA, 20P00a, NOCENKA.

Pasznen 4. ®Dynkuun
Oo0yuawiuiicsi HAYyYUTCH:
B noBce1HeBHOI JKU3HU U NIPH U3YYeHUH APYTUX MPeIMeTOB:

— onpedenamsv no zpagukam Cceoucmea peaibHbIX NPOUECcOo8 U 3A8UCUMOCHENl
(haubonvmue u HaumeHbuwiue 3HAYEHUA, NPOMEMCYMKU 603PDACMAHUA U  YOblGAHU,
NPOMENCYMKU 3HAKONOCMOAHCIMEA U M.N.) 8 YCILOBUAX C80€E20 PECUOHA, 20P00d, NOCENKA;

—  UHmMEpPnpemuposams CE0UCHEa 8 KOHMEKCHe KOHKPEMHOU NPAKMU4ecKoll cumyayuu 6
YCNI08UAX CB0E20 PEZUOHA, 20p00d, NOCEIKA

OOyuarouuiicsi MOJY4YUT BO3MOKHOCTH HAYUYHTHCHA

— onepuposamv NOHAMUAMU. 3ABUCUMOCMb GeIUYUH, (DYHKYUA, apeyMeHm U 3HAYeHue
@yHKYuU, 0b1aCMb ONpedenerus U MHOICeCMB0 3HAYeHUU QYHKYUU, 2pagux 3aeucumocmu, 2pagux
@dyukyuu, Hyau @GYHKYuU, NPOMENCYMKU 3HAKONOCMOAHCMEA, B03DACMAHUEe HA YUCTO80M
npomesicymke, yovl8aHue HA YUCIOB0M NPOMeXCymKe, Hauboibvulee U HAUMEeHbUiee 3HaAdeHue
@YHKYUU HA YUCTIOBOM NPOMeENCYmKe, NepuooudecKds (QyHKyus, nepuoo, 4emuas u Hedemuas
dyHrkyuu;

— onepuposamv NOHAMUAMU: NPAMASL U OOPAMHASL NPONOPYUOHANILHOCMb, JUHEUHAS,
K68AOpamu4Has, 102apupmuyeckas u NOKa3amenbHas YyHKyuu, mpueoHomempudeckue yHKyuu,

— ompedensams 3HAYeHUe (QYHKYUU NO 3HAYEHUIO APeSYMEeHmAd Npu PA3IUdHbIX CcHocoOax
3a0aHus QyHKYuU,

— cmpoumb 2paghuKru U3y4eHHvIX QYHKYUL,

— onucwvlgams no 2paguxy U 6 Npocmeux ciyuasx no gopmyne nogedeHue u c8oUCmMea
@yHryul, Haxooums no epapuxy yHKyuu HauborvuiUe U HaUMeHblUUe 3HAYEeHUs,

— cmpoumvb 3CKU3 epaguxa @yHKyuu, yoosiemeopsowel npueeoeHHoMy Habopy YCi08Ull
(npomedicymku  803pacmanus/yovléanus, 3Hauenue @OYHKYuu 6 3A0AHHOU MOUKe, MOUKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU YHKYUU U M.O.);

— pewiambv ypasHenus, npocmeuuiue CUcmembvl ypasHeHull, UCNOIb3YsL CGOUCEA PYHKYUL U UX
epaghuxos.

B noeceonesnoii scuznu u npu uzyuenuu Opy2ux y4eOHviX npeomemaos:

— onpedenamp no pagukam npocmeiuiue XapaKmepucmuKu nepuooudecKux npoueccos 8
ouonozuu, IKOHOMUKe, MY3blKe, paouoceasu u Op. (amnaumyoa, nepuoo u m.n.) Gyci06UAX
c60€20 pecuona, 20pooa, noceska.

Paspnen 5. Hauaiia MaTeMaTH4eCcKOro aHaJIn3a
B noBceHeBHO¥ KU3HM ¥ NIPH U3YUYEHHHU JAPYTUX NMPEIMETOB:

— TONIB3YSCh TpauKaMH, CpaBHHBATh CKOPOCTH BO3pacTaHus (POCTa, TIOBBIIICHHUS,
YBEJIMYEHUS U T.I1.) WK CKOPOCTHU yOBbIBaHUSI (T1aJCHUS, CHI)KEHUS, YMEHBIIICHHS | T.I1.) BEJIMYUH B
peanbHBIX Mporeccax;

— COOTHOCUTh TpaUKH pealbHBIX TMPOIECCOB M 3aBUCHMOCTEH C WX OIHCAHUSIMH,
BKJTIOUAIOIUMHU XapaKTEPUCTHKU CKOPOCTH U3MEHEHHUsl (OBICTPBIN POCT, TUIABHOE TMOHIKEHUE U
T.1L.);

— WCMOJB30BaTh TpaUKd pPeaTbHBIX MPOIECCOB ISl PEIICHUS HECIOXKHBIX MPUKIATHBIX
3a/1a4, B TOM YHUCJIE OMPeIeNiss Mo rpaguKy CKOPOCTh X0/a mporiecca

— pewiamv NPUKIAOHbBlEe 3a0a4u U3 Ouoaocuu, QuU3UKU, XUMUU, IKOHOMUKU U Opy2ux
npeomemos, céA3AHHbBIE C UCC/IC006AHUEM XAPAKMEPUCMUK PealbHbIX NPOUECCO8 8 YC108UAX
C60€20 pecuona, 20p00a, NOCenNKa, HAXONCOCHUEM HAUOONLWMUX U HAUMEHbUUX 3HAYEHUI,
CKopocmu u yCKOpPeHusA u m.n.;

— HMHTEPIPETUPOBATH MOIYUECHHBIC PE3YIbTATHI.



OOyyarommiicst MOJIYYUT BO3MOKHOCTh HAYYHTHCS

— onepuposame NOHAMUAMU. NPOU3BOOHAS (YHKYUU 8 MOuKe, KACAmelbHas K 2pagpuky
@dyHKYUU, NPOU380OHAS PYHKYUU,

—  BBIYUCTAMb NPOU3BOOHYIO OOHOYIEHA, MHO2OUNIEHd, K8AOPAMHO20 KOPHS, NPOU3BOOHYVIO
CyMMmbl (OyHKYUlL,

—  BLIYUCTAMb  NPOU3BOOHBIE DNEMEHMAPHLIX  (QYHKYUU U UX KOMOUHAYUU, UCNOAb3YS
CNpasouHbvle Mamepuavl,

— uccredo8amsy 8 NPOCMEUWUX Ciyasx QYHKYuu Ha MOHOMOHHOCMb, HAXO0UMb HAUOOIbULUE
U HauMeHblUe 3HaYeHUsl PYHKYULl, CMpoums cpagurxu MHO20YIEHO8 U NPOCMEUUUX PAYUOHATbHBIX
@YHKYULL ¢ UCNONBL306AHUEM ANNAPAMA MANEMAMUYECKO20 AHANU3A.

Pa3znen 6. TexkcroBble 3agaun
O0yyaommiicss HAYYUTCH:

— peuIath HECIOKHBIC TEKCTOBBIC 33]]a4l Pa3HbIX THUIIOB;

— aHaJIM3MpPOBaTh YCJIOBHE 3a/aud, OpPU HEOOXOJMMOCTH CTPOUTH JUISi €€ PELICHUS
MaTeMaTH4YeCKyI MOJICIb;

— TMOHHMMATh W MCIOJB30BATh JUISI PEUICHHS 3324l MHPOPMAIUIO, MIPEJCTABICHHYIO B BHJIC
TEKCTOBOM M CUMBOJILHOM 3aIlUCH, CXeM, Ta0JIHII, TMarpamm, rpagukoB, pUCYHKOB,

— JIefiCTBOBATH 110 aJITOPUTMY, COJICPIKAIIEMYCS B YCIIOBUU 3a/1a4H,

— HCIOJIB30BaTh JIOTHYCCKHUE PACCYKICHUS TPU PEIICHUU 3a]1a4H;

— pabotath ¢ W30BITOYHBIMU YCIIOBHSIMH, BBIOMpas W3 Bced uWHQpOpMANUHU, IaHHBIC,
HEOOXOUMBIC JIJISl PEIICHUS 3a/1a4H;

— OCYIIECTBIIATh HECIOXKHBIA MepeOOp BO3MOXKHBIX PEIICHHM, BEIOMpAs U3 HUX ONTUMAIBHOE
10 KPUTEPUSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH;

— aHaJIM3MPOBATH M MHTEPIPETUPOBATH MOJYYCHHBIC PEIICHUS B KOHTEKCTE YCJIOBUS 3a/1auH,
BBIOMPATH PEIICHUS, HE IPOTUBOPEYAIIHE KOHTEKCTY;

— pemiath 3aJja4d Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, MOE3/I0K U T.I1.;

— pelaTh HECIOXHBIC 3aJlaud, CBS3aHHBIC C JIOJICBBIM YYacTHEM BO BIAJCHHH (PUPMOW,
NPEINPUATHEM, HEIBUKUMOCTBIO;

— peuiath 3alaud Ha MPOCTHIC MPOICHTHI (CUCTEMBI CKHJIOK, KOMUCCHH) U Ha BBIYHMCIICHUEC
CJIOYHBIX TIPOIIEHTOB B PA3JIMYHBIX CXEMaX BKJIAJIOB, KPEAUTOB U UIIOTEK;

— pemaTh TMPAKTUYECKUE 3a]add, TPEOYIOIIME WCIIOIBb30BaHUS OTPHIIATEIILHBIX YHCEN: Ha
OIpeZIeJICHUE TeMIIEpaTyphl, Ha ONpE/eIeHHE TOJIOKEHHS Ha BPEMEHHOW OCH (10 Hamel Spbl U
1ocJie), Ha JBUKEHHUE JIEHEKHBIX CPEACTB (NMPUXOA/pacxo/), Ha ONpeesieHrue TITyOuHBI/BBICOTHI U
T.IL.;

— HCIOJIb30BaTh MOHATHE MacITada il HaXOXKICHHS PACCTOSHHUN U JUTHH Ha KapTax, TIaHax
MECTHOCTH, TJIaHaX TOMEIICHUH, BRIKPOWKaX, MPH pabOTe Ha KOMIIBIOTEPE | T.II.

B noBceHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

— pewiams HeC10MHCHbIE NPAKMUYecKue 3a0aiu, 603HUKAIOUUE 8 CUMYAUUAX NOBCEOHEGHOIL
HCU3HU 8 YCTIOGUAX CB0€E20 PeZUOHA, 20P00d, NOCENKA
OOyyarommiicst MOJTY4YUT BO3MOKHOCTh HAYYHTHCH:

—  pewams 3a0ayu pa3Hvlx MUnos, 8 Mom Yucie 3a0a4u NOGbIUEHHOU MPYOHOCTU,

—  8bIOUPAMb ONMUMATLHBIL MEMOO peuleHUs 3a0adl, pACCMAmpusas pa3iuyHvle Memoobl,

—  Ccmpoums MoOeb peueHUs 3a0a4u, nPo8ooUMb 00KA3aAMelbHble PACCYHCOCHUSL,

— pewams 3a0aqu, mpebdyrOwue nepedOpa BAPUAHMOS, NPOBEPKU YCI08UU, 6blOOpa
ONMUMATILHO20 Pe3VIbMmamad,

—  aHaAIU3UPOBAMb U UHMEPNPEMUPOBAMb De3Vibmamsl 6 KOHmeKcme YClo8us 3a0ayl,
8bLIOUPAMb PeLersl, He NPOMuUgopedaujie KOHMeKCmy;,

—  nepegooumv npu peuleHuu 3a0a4u UHGOpMayuto uz 00HoU opmul 8 Opy2yIo, UCHOIb3YS NPU
HeobXoo0umocmu cxemol, madIuysl, pAGUKU, OUASPAMMBL.



Pasznen 7 BepositHocTh M cTaTucTuKa. Padora ¢ JaHHBIMU

[ToBTrOopenue. Pemenne 3anau Ha TabauyHOE U rpaduuecKoe MPeACTaBICHUE JaHHBIX. AHanu3
conocmaenenue, cpagHenue, UHMeEPnPemMayus PeaibHblX OAHHBLIX PECUOHA, NPEOCHAB/ICHHbIX 6
euode maoauy, ouazpamm, 2paguxos.
Vcnonp3oBaHne CBOWCTB M XapakTEPUCTUK YHUCIOBBIX HAOOPOB: CpelHUX, HAMOONBIIEr0 u
HAaUMEHBIIET0  3HAYeHHUsA, pa3Maxa, oOucnepcuu. Pewenue 3a0au Hna npumenenue
CMAamMuCmMu4ecKux Memoooe O/ aHAIAU3A XAPAKMEPUCMUK COUUATbHOU U IKOHOMUUECKOIL
O0esAmenbHOCHmU Pe2UOHA U CHPAHbBL 8 UE0OM.
Pewenue 3a0au na onpedenenue yacmomuol u geposmuocmu coovimuii. Beiuucienue eeposmuocmel
8 ONbIMAX C PABHOBOIMOIICHLIMU INeMEeHMAaPHbIMU ucxooamu. Pewenue 3adau ¢ npumenenuem
KomMoOunamopuxu. Pewenue 3adau Ha 6vluuclieHue 6epOSAMHOCMEl He3ABUCUMbBLX COObIMULL
npumeHenue Qopmynvl cioxcenus eepoamuocmel. Pewenue 3a0au ¢ npumeneHuem Ouazpamm
Diinepa, depesa eeposmuocmel, popmynvt bepnyniu.
Yenosnas seposmunocmes. Ilpasuno ymuooscenus eeposmuocmeti. Qopmyna nOIHOU 8epPOIMHOCHIU.
Juckpemnvie cnyuaiinvle eenuuunvl u pacnpedenenus .Hezasucumvie cayualinvle GeIUUUHDBL.
Pacnpeoenenue cymmor u npoussedenus nezasucumvix ciydauuvix eeruyud. Pewenue 3adau na
6bIUUC/ICHUE U OUEHK) 8EPOAMHOCHU COObIMUTL 8 PEAIbHOIL HCUZHU 8 YCTIOGUAX C60€20 PeZUOHA,
20p0ooa, cmpambl.
Mamemamuueckoe oxcudanue u oucnepcusi Cry4aunou genununsl. Mamemamuueckoe odxcuoanue u
oucnepcusi CymMmbl CHyyanuHulx eenuduH. I eomempuueckoe pacnpeoenerue. bunomuanvroe
pacnpeodeiieHue U e2o C8olCmad.
Henpepuviguvie cnyuaiinvie eenuuumnsl. Illonamue o niomuocmu eeposmuocmu. Pasnomepnoe
pacnpeoeneHue.
IlokazamenvHoe pacnpedeneHue, e2o0 napamempbi.
Ilonamue o nopmanvrnom pacnpedenenuu. Ilapamempol Hopmanvro2o pacnpeodenenus. Ilpumepoi
CYYQUHBIX BeNUYUH, NOOYUHEHHBIX HOPMAILHOMY 3AKOHY (NOZPEUHOCMb UZMEpPeHUtll, pocm
yenosexa).
Hepasencmeo Yebwviwesa. Teopema bepuynnu. 3axon 6onvuiux uucen. Bvibopounwiii memoo
usmepenus eepoamuocmeti. Ponv 3akona 6onbuiux yucen 8 Hayke, npupooe u obwecmee.
Kosapuayus o0eyx cnyuaiinwix eenuuun. Ilowsmue o kosgguyuenme roppensyuu. Coemecmuule
HAON00eHUs 08YX CYYAUHBIX eIUdUH. Buibopounsiii koaghguyuenm xoppenayuu.

B noeceonesnotl srcusnu u npu uzyuenuu Opyeux yueOHwvix npeomMemos:

—  BbINOIHAMb OlCMBUsL C YUCTO8LIMU OAHHLIMU NPU PeueHuUu 3a0ay NpaKmuiecKko2o
xapakmepa, HeobXooumbvle 8 PeanbHOU JHCUZHU 6 VCIOBUIX C80€20 PEecUOHd, 20p00d, NOCEIKAd U
3a0a4 u3 pasnudHblx obnacmeti 3SHAHUU, UCNOAb3YSA NPU HEOOXOOUMOCIU CRPABOYUHbIE MAMEPUATbL U
gbluUCIUMENbHbLE YCIMPOUCMEA,

—  OyeHusamv, CPABHUBAMb U UCNOIB308AMb NPU PEUEHUU NPAKMUYECKUX 3a0ay YUCioble
3HAYEHUsI PEAIbHBIX BEIUYUH 8 VCIOBUAX CB80€20 PecUOHA, 20p00d, NOCEIKA U 3a0ay U3 PA3IUYHbIX
obnacmeil 3HAHULU, KOHKpEMHble YUCTO8ble XAPAKMEPUCMUKU 00BbEKMO8 OKpyicaouje2o Mupd.
UCNONL306AMb  YPABHEHUsL U HepaseHCcmed OJisi NOCMPOeHUs U UCCLe008aAHUs NPOCMeUuux
MamemMamuyeckux Mooenell peanbHblX CUMyayuti Uiu HPUKIAOHbIX 3a0ai 6 YCIOBUAX CB0e20
pecuona, 2opooa, nocenxa,

— yMemb UHMEPNPEemMUpo8ams HNOLYYEHHbIU NpU peuleHUuu ypaeHeHus, HepaseHcmed ulu
cucmembvl pe3yibmam, OYEeHUsamsv e2o0 Npasoonooodue 6 KOHmeKCme 3a0aHHOU peanlbHOU
cumyayuy uiu RPUKIAOHOL 3a0a4u 8 YCI0BUAX C80€20 PESUOHA, 20p00d, NOCEIKA.

—  OYeHUusamv U CPABHUBAMb 8 NPOCMBIX CYHAAX BEPOSIMHOCIIU COOLIMULL 8 PEATbHOU HCUZHU
8 YCIIOBUSX CB0€20 PE2UOHA, 20p00d, NOCENKA,

—  YUmMamv, CONOCMABIAMb, CPABHUBAMb, UHMEPNPEMUPOBAMb 8 NPOCMBIX CIYUASX PealbHble
Oanmble pecuoHa, npedcmasienHvle 8 gude maoauy, OUazpamm, epaghuros.
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— ymenmbv peuiantb HeCJl0HCHblE 3a0a4u Ha NPpUMEHEHUE 3aKOHA bonvuux yucen 6 coyuojiocuu,
cmpaxoeaHuu, 30pa600xpaHeHuu, obecnevenuu 0OE30NACHOCMU  HACENeHUS PEeCUOHA, ZOPOOCZ,
noceJjika 6 Llp@S’Gbl’idl:iHle cumyauusix.

B nosceonesnoti scuznu u npu uzyueHuu Opyeux npeomemos:

— COOTHOCUTH a0CTPaKTHBIE T€OMETPUYECCKHE TOHATHUS U (PAKTBI C PEATBHBIMHU KHU3HCHHBIMHU
00BEKTaMU ¥ CHUTYAIMSIMH B YCIIOBUSIX CBOETO PETHOHA, TOPO/JIa, MOCEIIKA;

— HCIIOJIB30BaTh CBOMCTBA MMPOCTPAHCTBCHHBIX I'COMCTPUUCCKHUX (bHI‘yp AJI1 pCIICHHUA THUITOBBIX
3aa4 NPakKTUICCKOTO COACPIKaHUA B YCIOBUAX CBOCIO PpEruoHa, ropozia, rocejka,

Paznen 8. UcTopusi MaTeMaTHKH

Oo0yyaommiicss HAYYUTCH:

— OIKUCBHIBATh OTAEJBHBIE BBIAAIOIIMECS PE3YJIbTAThl, IIOJYYEHHbIE B XOJE Pa3BUTHS
MaTEMaTHKU KaK HayKHu;

— 3HaTh MpPUMEpPhl MaTEMATUYECKUX OTKPBITMM M MX aBTOPOB B CBA3M C OTEUECTBEHHOW U
BCEMHUPHOM UCTOPHUEH;

— ROHumamb poab mamemamuku ¢ pazeumuu Poccuu, pecuona, 2opooa
OOyyarommiicst MOJTy4YUT BO3MOKHOCTh HAYYHTBCH:

— npeocmaesnames 6KIA0 BblOAIOWUXCA MAMEMAMUKOE 6 pA36Umue Mamemamuxu U UHbIX
HayyHulX obracmetl;

— ROHumamb poab mamemamuku ¢ pazeumuu Poccuu, pecuona, 2opooa

Pazjnen 9. Metoabl MaTeMaTUKHU

OOyyarommiicss Hay4YnTCs

— TPUBOJUTH TPHUMEPHl MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJE, B TOM YHCIIE
XapaKTEePU3YIONIUX KpPacoTy M COBEPIICHCTBO MPHUMEHSATH HM3BECTHBIE METOIbI TPH PEIICHUU
CTaHAAPTHBIX MaTEMaTUYECKUX 3a/a4;

— 3aMeuaTh M XapaKTEepPU30BaTh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B OKPYXKaIOIICH
JIEHCTBUTEIILHOCTH,

— OKpY’Karolllero MUpa U MPOU3BEJICHUN UCKYCCTBA.
O0yyamuiics MoJy4uT BO3MOKHOCTh HAYYUThCS

— UCNOb308aMb OCHOBHLIE MemoObl 00KA3amenbCmed, NposooUms O0KA3AMENbCMEo U
BLINOJIHAMb ONPOGEPHCEHUE,

—  NPUMEHSMb OCHOBHbIE MEMOObl PeUeHUs MAMeMamuieckux 3a0ay,

— HA OCHO8E MamemMamuieckKux 3aKOHOMEPHOCIeEll 6 npupooe XapaKmepu3oeams Kpacomy
U COBEPULEHCMBO OKPYICAIOWE20 MUPQA, PECUOHA, 20P00A U NPOU3EEOCHUI UCKYCCMEA;

— npuMeHAmb npocmeuuiue NpocpamMMHble CpPeocmea U NeKMpPOHHO-KOMMYHUKAYUOHHDbIE
cucmemvl NPU peulenuy Mamemamudeckux 3a0ay.

Iloozomoeka k popmuposanuro OK u IIK

OK 1. Beibupate croco0bl pemeHus 3a1ad npodeccuoHanbHON 1eATeNbHOCTH, IPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 2. OcymecTBiasTh NOWUCK, aHAIM3 M HHTEpHpeTanuio uHPOpMaluu, HEOOXOJUMOW Jyis
BBITOJIHEHUS 3a/1a4 TPO(PECCUOHATLHON €ATEIbHOCTH.

OK 4. PabGotarb B KOJUIEKTHBE M KOMaHJe, 3(P(EKTHBHO B3aMMOJEWCTBOBATh C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 5. OcyiecTBasiTh YCTHYIO M NHCbMEHHYIO KOMMYHHKAIIMIO HAa TOCYJIapCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEH COLMANBHOTO U KYJbTYPHOTO KOHTEKCTA.

I[IK 1.1. ®opmupoBaTh aaropuTMbl Pa3pabOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBHHU C
TEXHUYECKUM 3aJIlaHUEM.
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1.4 Kosim4ecTBO 4aCOB HA OCBOCHHE MPOrPaMMbl THCHHUILINHBI

O0BEM oOpa3zoBaTenbHON yueOHOM HArpy3ku oOydarorierocs 252 yaca
W3 HuX Harpy3ku AMCUUIUIMHBI BO B3aMMOJICHCTBHUH C TIpenoaBareieM - 234 Jaca,
B TOM YHUCJIE:
— TteopeTudeckoro ooyueHus: — 140 gacos;
— J1ab0opaTOPHO-TIPAKTHUECKUX 3aHATUH — 94 yaca,
— TpaKkTU4YecKor moarotoBku —20 4acos;
— KypCOBOTO MpoeKkTupoBanus — () 4acos;
— DK3aMeHBI U KOHCYJIbTaluu — 18 vacos;
CaMOCTOATENIbHON yueOHO# paboThl oOyyatomierocs — 0 yacos.
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2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIMHBI

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Bun yuyeOHo# padoThI

Oovem uacoe

OO0pa3zoBaTenbHasi Harpy3Ka (Bcero) 252
Y4yeOHasi HATPY3Ka BO B3aMMO/IeliCTBHH ¢ npenojgaBarteseM (Bcero) 234
B TOM YHUCIJIE:
NpaKmuyecKas N0020moeKa 20
71ab0paToOpHbIEC 3aHATHUS -
IIPAKTUYECKUE 3aHITHSI 94

KOHTPOJIbHBIE pabOThI

CamocTosiTesibHasA yueOHasi padoTa o0yualonierocs (Bcero)

Ipomescymounas ammecmayus 6 popme (9k3amena).
(koHcyabTanum 12 yacoB + 3K3aMeH 6 4acoB)
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2.2 TemaTnuyeckuii IJIaH U coaep:xanue yueOHon qrucuuniaunbl OJI1.01 «Mamemamuxay

HaunmenoBanue Coaep:xkanue yueOHOro MaTepuaJa, JabopaTopHbie padoThl U O0bém Koapb! 00mux
pa3aesioB M TeM NPaKTH4YeCKUe 3aHATHS, CAMOCTOATe/IbHAsI padoTa 00y4aromuxcs 4acoB KOMIIETeHIM I U
JINYHOCTHBIX,
MeTanpeIMeTHbIX 1
NpeaIMeTHBIX
pe3yJibTaToOB,
(opmupoBanuio
KOTOPBIX CIOCOOCTBYET
3JIeMEeHT MPOrpaMMbl
Pa3zgesn 1 DiieMeHTHI TEOPUH MHOKECTB U MATEMATHUYECKOM JIOTHKH 8 4
IloBTOpEHue. Pemenne 3ama4 ¢ MCIOIB30BaHUEM CBOMCTB YMCEN M CHCTEM CUHCIICHMS, 2 Ox-2
JIenuMocTH, Josiel u  yacteil. [IpoueHToB, ApoOHO-palOHATIBHBIX
JIEeMEeHTBI TEOPHUH | BHIDAKEHUM.
MHO’KeCTB DNEeMEHTBI TEOPUU MHOKECTB(KOHEUHOE MHOXKECTBO, YMCIOBbIE MHOXKECTBA 6
KOOpJMHATHON TpPSIMOH, TIiepecedeHre U OO0beIWHEHHUE2 MHOXKECTB,
rpaduyeckoe npeacTaBIeHUe MHOXKECTB HA KOOPIUHATHON TIPSIMOH.
Pa3nen 2 Uncisia v BoIpazkeHust 32
IlousiTue o yucae Conep:xxanue yueOHOro MaTepuaJia 6
1 | Lenble u pamoHaibHbIE YKCTIA.
2 | PanmonanbpHBIE YUCIA.
3 | JelicTBUTEIbHBIC YHCIIA.
4 | PanoHasIbHBIE M I€HCTBUTENIbHBIE YHCIIA.
5 | JleiicTBUTENBbHEIC YKCIA U ACHCTBHS HAJl HUMH.
6 | [IpubmmxeHnHble BeIYHCICHUs. [lorpemHocTy.
7 | KoMmekcHble yncia U JeHCTBUSA HAl YUCIIAMH.
IpakTu4ecKas MOAr0TOBKA: 4
-npudJINKeHHbIe BLIYNCICHUs1 B npodeccun
CamocrosiTeibHast padoTa 00y4alMXCcst -
Kophu, crenenu un Copepxanue y4eOHOIro MaTepuaJa 16
Jorapupmsi. 1 | KopHu HaTypaJIbHOM CTENEeHU U3 YKciia U UX CBOMCTRA.
2 | CteneHsb C pallMOHAJIBHBIM ITOKA3aTeNIeM M UX CBOICTBA. Ok-4,JIP-3

3 | CreneHs ¢ AeHCTBUTEILHBIM [TOKA3aTEIEM.
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OcHoBHOE JIorapu(pMuIecKoe TOXIECTBO.

JlecsiTuuHbIe U HATYpaJIbHBIE JIOTAPHU(PMBI.

[TpaBwiia feiicTBwmii ¢ torapudMamu.

Hepexon K HOBOMY OCHOBAHHIO.

0N OO

[IpeoOpa3oBanust palMOHANBHBIX, HWPPAMOHATBHBIX, CTCICHHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX BBIPAKEHUH.

9 | IIpeoOpazoBanue JorapuPMUICCKUX BHIPAKCHUM.

HpaKTH‘leCRaH nmoaAroToBKa

IIpakTHYeckne 3aHATHA 6
[Ipaktuueckas pabotaNel «Apudmernyeckue NeUCTBUS HAJ YUCTAMUY.
[Tpaktuueckas paboraNe2: «Haxoxknenue mnpUOIMKEHHBIX 3HAYCHHM
BEJIMYMH U TIOTPEITHOCTH BBIYUCIICHUN. )
[TpakTuueckas padotaNe3: «Brluncienue U cpaBHEHUE KOPHEH.»
[Ipaktuueckas padota No4 «Perienne nmoka3zareabHbIX YpaBHEHUH. »
[TpakTueckas paborta No5 «Pemenne norapuMuueckux ypaBHEHHUIN.
CamocrosiTesibHas padoTa 00y4YaroLuXCcst -
Pa3nen 3. YpaBHeHUs1 M HEPABEHCTBA. 30
OcHOBHBIC TIOHATHA Coaeprxanue y4eOHOro MaTepuaa
— JIMHEWHBIC YpPaBHEHUS U HEPABEHCTBA, KBAJPATHHIC YPABHCHHSI, 8

— peuienue jorapudmMuuecknx ypaBHeHui Buma log, (bx + ¢) = d u
npocTeie HepaBeHCTBa Buaa 10gaX<d;

— pellleHHe MOKa3aTelIbHBIX YpaBHEHUI, BUIA ™= d (rze d moxHO
MPEJICTAaBUTh B BHJIE CTEIIEHU C OCHOBAHUEM a) U MPOCTEUIIINEC HEPABCHCTBA
Buna a'<d (rae d MOXHO IIPeICTABUTE B BUJIE CTENIEHU C OCHOBAHUEM a);

— TMpUMEpBl KOPHEW MPOCTEHIIEro TPUTOHOMETPHUYECKOTO ypaBHEHUS
BHJa: sinX = @, COS X = a, tgx = a,ctgx = a, rae a — TadIuYHOE 3HAYEHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUUIECKON (PYHKIIUU.

—  UCNOIB308aMb MEMOO UHMEPBALO8 O/l peUleHUsl HePABEHCME,

— UCNONbL308aMb 2paguueckuilt. Memoo O0as NPUOTUNCEHHO2O PeuleHUsl
VPaBHeHUll U HEPABEHCME,

— u300padcamv HA MPULOHOMEMPUUECKOU OKPYHCHOCTNU MHOHICECMBO
peweHuti npoCmeuuux mpueoHOMempuieckux ypasHeHull U HepaeeHcms,
8bINONHAMbG OMOOP KOPHEll YPAGHEeHULL WU PeUuleHULl HEPABEeHCME 8

Oxk-4, JIP-5
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coomeemcmeuu ¢ OONOJIHUMEbHbIMU ycaosusimu u oepaHudeHusAMuU. u
HCpaBCHCTBA »

Paznen 4. ®ynkuuu O6paTHble GyHKIUH.

34

Crenennebie,
NnoKa3areJjibHble,
Jorapupmuyeckue u
TPUTOHOMETPHYECKH e
GyHxumnu, odOpaTHbie
TPUTOHOMETPUYECKUM

Conep:kanue y4eOHOTro MaTepuaa

ApryMeHT 1 3HaueHue QPyHKIUH, 001aCTh ONpPEeSICHHIS] U MHOXKECTBO
3HAYCHHUH (PYHKITUH,

Bospacranue, u yObIBaHHE HA YUCIOBOM HPOMEXYTKE, TpapuK QyHKIUH,
HYJIH, TPOMEKYTKH 3HAKOMOCTOsIHCTBA. HanboubIiee 1 HanMeHbIee
3HadyeHue Gpynkuuu. [lepuoanyeckue pynkunu. YeTHOCTH M HEYETHOCTH
bynkuit. CnoorcHble ynkyuu.

Tpuronomerpuueckne Gpyakmum Y =COSX, Yy =SinX, y =1gx.

@Dyukyus y = Ctgx . CBONCTBA M rpa) KK TPUTOHOMETPUIECKUX (DYHKITHIA.
ApKKOCHHYC, apKCUHYC, apKTAaHTe€HC YK CIa. APKKOMAH2eHC YuUcd.
[Ipocrelinme TpUrOHOMETPUYECKHE YpaBHEHUs. PemeHne
TPUTOHOMETPHUYECKUX YPAaBHEHUH.

Obpammuvie mpuzonomempuueckue QYHKYUU, UX COUCMBEA U cpaduKu.
Pewenue npocmeriwiux mpueoxux Hepagencms.

12

IIpakTHYeckasi MOATOTOBKA

IIpakTHYecKkue 3aHATHA

[IpaxTuueckast padotaNe6 «PaguaHHbI METOJ U3MEPEHUSI YTIIOBY
ITpakTryeckas padora Ne7 «OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA»
ITpakTuueckas pabora Ne§ «IIpocreiiniyie TpUroHOMETpUUECKUE YPaBHEHUS

18

Ok-5,ITP-3

IIpakTu4yeckasi NOArOTOBKA

IIpakTnyeckue 3aHATHSA

ITpakTruyeckas pabora Ne9 » [Ipumepsl 3aBUCUMOCTEH MEXAY
MEPEMEHHBIMH B pEAJIbHBIX MPOLIECCaX U3 CMEKHBIX JUCLIUTLINHY.
[Ipaktuyeckas padora NelO «MccnenoBanue GpyHKIH.
[IpakTuueckas padora Nell «IlokazaTtenbHble, Jorapudmuueckre u
TPUTOHOMETPUUECKNE YPAaBHEHUS U HEPABEHCTBA
CamocTosiTenbHbIE padOTHI:

ITonroroBka pedeparoB Mo MccaeI0BaHUIO U IIOCTPOCHUIO TPapUKOB
GyHKIUH (TPUTOHOMETPUUYECKUX, OOpaTHBIX TPUTOHOMETPUUECKHM,
Jorapu(pMHUECKUX, TOKA3aTEIbHBIX )

20

Paznesa 5.Hauyaa MmareMaTH4yecKkoro aHajamsa

32
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IlocaenoBaTeIbHOCTH.
IIpousBoanas.
IlepBooOpa3nas n
HHTErpai

Conep:xanue yueOHOro MaTepuasa

20

1 CriocoOblI 3a/1aHKs ¥ CBOWCTBA YUCIIOBBIX M1OCIIEI0BATEIbHOCTEH.
CymMMHpOBaHUE NOCIET0BATEIbHOCTEMN.

2 [TonsiTHe 0 MPOM3BOIHON QYHKIIUH, €€ TEOMETPUUCCKUNA U
(U3HYECKUN CMBICTIBL.

3 VYpaBHeHue kacarenbHoOU K rpaduky ¢pyHkuuu. [Ipon3BoaHbIE CYMMBI,
Pa3HOCTH, IPOU3BENEHNUS, YACTHOTO.

4 [IpuMeHeHne MPON3BOTHON K UCCIICTOBAHMIO () YHKITHA.

S) Bropas npousBoHas, ee reoMeTpHuecKuil 1 (PU3NYECKHIA CMBICIL.
6 HaxoxxaeHue ckopocTu Juis Iporecca, 3alaHHoro (opMysion u
rpauKoOM.

7 IlepBooOpasHas u uHTErpal.

8 HpI/IMepH HCIIOJIB30BaHUA HpOI/I3BO,Z[HOI71 JJIAA HaXOXICHUA
HaWJIy4dlIero pCuICHUA B MPHUKIIAAHBIX 3aladax.

9 IIpuMmeHeHne onpeneIeHHOro MHTerpaia Juisi HaXOKICHUs IUIOAAH
KPHUBOJIMHEHHOH TPAINECLMH.

10 | ®opmyna Herotona—Jleitbuua.

IIpakTnyeckass NOAroTOBKa 2

IIpakTnyeckne 3aHATHA 10

[IpakTnueckass padora Ne 12 YucnoBas mociaenoBaTeIbHOCT U CIIOCOOBI €€

3aJJaHUA.

[IpakTuueckast padora Ne 13 IIpaBuina u popmynsl AudepeHnpoBaHus

[Tpaktuyeckas pabora Ne 14 MHTterpan u nepBooOpasHas. Teopema

Herotona-JlelioHuma.

Pa3nen 6 TexcroBble 32124 4

TexkcroBbIe 3a7a4n 4

— pelaTh HEeCIOKHBIC TEKCTOBBIE 33/1a4l Pa3HBIX THUIIOB;

— aHAJIM3UPOBAThH YCIOBHE 3a/aud, IPU HEOOXOJAMMOCTUA CTPOUTH IS
€€ PeIICHUs] MAaTeMAaTHIEeCKYIO MOJIETTb;

— TMOHMMAaTh M WCIONB30BaTh MJS pEIIeHHs 3aJaud HWH(GOpPMAIHUIO,
MIPEJICTABICHHYIO B BUJE TEKCTOBOM M CUMBOJILHOM 3amuCH, CXeM, TaOmuIl,
JTuarpaMm, rpaukoB, pUCYHKOB;

— JIeMCTBOBATH MO AJITOPUTMY, COJEPKALIEMYCS B YCIOBUH 3a1a4H;
MCIIOJI30BATh JJOTUYECKUE PACCYKJICHUS MPU PEIICHUH 3a7a4l;

Ok-3, JIP-4

Ok-6, ITP-3, MIIP-2
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Paspnen 7. 'eomeTpus

80

Ipsimblie n miockocTu B | Conep:kaHue y4eOHOT0 MaTepuasia 6
NPOCTPAHCTBeE

1 | B3aumHoe pacronoxeHne OpsIMbIX B IPOCTPAHCTBE.

2 | IlapannensHOCTh NPSIMOU M IJIOCKOCTH.

3 | [NapaysenbHOCTH TUIOCKOCTEH.

4 | [lepneHAUKYISIPHOCTD MPSIMOM M TUIOCKOCTH.

5 | llepnenaukynsap u HakJIOHHAsA. JIByrpaHHBIN yroJ.

6 | [lepneHauKyISIPHOCTH IBYX IJIOCKOCTEH.

7 | 'eomerpuueckue npeobpa3oBaHus IPOCTPAHCTBA.

IIpakTH4yeckasi MOArOTOBKA -

IlpakTHyeckne 3aHATHA

CamocrosiTesibHas padoTa 00yYarOIIUXCs -
MHOrorpaHHuKu Coaep:xanue yueOHOro MaTepuaJia 14

1 | IlonsiTe MHOTOTpAaHHUKA.

2 | Ilpusma. [Ipsimast v HAKJIIOHHAS IPU3MA.

3 | IlpaBunpHas npusma.

4 | Ilapannenenunen. Ky6.

5 [Tupamuna. Buasl nupamus..

6 | Cedenus ky0a, IpU3MBbI, TUPAMHU/IBI.

7 | llpaBunbHBIE MHOTOTPAHHUKH.

IIpakTnyeckasi HOAr0TOBKA -

IIpakTHYeckHe 3aHATHA

CamocrosiTesibHas padoTa 00y4aOIIMXCs -
TeJsia u moBepxXHOCTH Copaepxxanue ydyeOHOro MaTepuasa 10

BpallleHH.

]_II/IJ'II/IH,Z[p " €10 BUIEBI.

Konyc. YceueHnnslii KOHYC.

IlonsTue IOBCPXHOCTH. Pemenune 3amad.

Hlap u cdepa, ux ceueHus.

OB WIN -

KacarenpHast minockocts K chepe.

[MpakTnyeckue 3aHATHS

CamocrosiTeibHasA padoTa 00y4yarommxcst

Ok-5, MITP-1, JIP-4
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HN3mepenus B
reoMeTpHuH.

Conep:xaHue yueOHOIro MaTepuasa

OOBeM U ero u3MepeHue.

WHuTterpanbHas popmyna oobema.

Dopmyinbl 00beMa KyOa, IPSMOYTOIbHOTO HapauIeIeIHUIIE A,

O0beM pU3MBbI, MJIXHIPA.

Dopmyssl 00beMa NHMPaMUbl U KOHYCA.

DopMyJIbl TUIONIA/IM TOBEPXHOCTEH IJIMHAPA U KOHYCA.

®dopmyssl 00beMa 1mapa U miomaau chepsl.

TTogoOwue Ten.

OO |NOOTAIWIN -

OTHOIICHHS TUIONIA/ICH ITOBEPXHOCTEH M 00BEMOB MOJOOHBIX TEJI.

12

IIpakTHueckast moAroToBKa

[IpakTuueckue 3aHATUS

[Ipaktuueckas padota Nel5-20 Beruncienne 00beMOB MHOTOTPAHHUKOB U
TEJI BpallleHMUSI.

12-

CamocrosiTesibHas padoTa 00y4YaroLuXCcst

KoopauHatbl 1 BEeKTOPbI

Coaep:xxanue yueOHOro MaTepuaJia

[IpsimoyronbHast (1eKkapToBa) cucTeMa KOOpAMHAT B IPOCTPAHCTBE.

VYpaBHeHus chepsl,

Bexkropsl. Monyis. PaBeHcTBO.

JleicTBHA HaJl BEKTOPaMU.

OB WIN -

CkansipHoe nmpousBeieHue BeKTopoB. KonTposibHas pabota. Pemenue
3ajau.

10

IIpakTnyeckasi HOArOTOBKA

IIpakTH4eckne 3aHATHA

[Tpaktnyeckas pabora Ne21 Pemenue 3agau.

[TpakTnueckast padota Ne 22 BrluncieHne 31eMEHTOB MHOTOIPaHHUKOB.
[Tpaktuyeckas pabota Ne 23 BrruucieHue 3J1eMEHTOB TeJl BpalleHusl.
[TpakTueckass padorta Ne 24 BrlumnciieHue miomaaeii MHOTOTPaHHUKOB.
[Tpaktuyeckas paborta Ne 25 BekTophl Ha MIOCKOCTH U B IPOCTPAHCTBE.
CamocTosTenbHbIe padOThI:

BueaynutopHas paboTa 1o MHIUBUYaJIbHBIM POEKTaM (M3TOTOBJICHUE
CTEPEOMETPUYECKUX MOJEIIEH, PEIICHHE 3a1a4 110 BBIYHCIECHUIO IUIOIIAIeN
MOBEPXHOCTEH U 00BEMOB U3TOTOBJICHHBIX MO/IEJICH, BHIIIOTHEHNUE
HKOHOMHUYECKUX PACUeTOB U 3aTpaT HA BHIIIOJHEHHE MPOEKTOB)

o M~
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Paznen 8. BeposiTHOCTD M CTATHCTHKA. 12
PabGora ¢ 1aHHbIMU. Cooeprcanue yueonozo mamepuana: 8
AHanu3 conocTaBlIeHUE, CPABHEHUE, MHTEPIPETALUS PeaIbHBIX TaHHBIX
pEruoHa, NpeCTaBIeHHbIX B BUE TabuLl, AMarpamm, rpapukos. Pemenue
3aja4 ¢ MPUMEHEHNEeM KOMOUHATOpHKH. Perienue 3a1a4 Ha BEIYMCIICHUE
BEPOSITHOCTEH HE3aBUCUMBIX COOBITHI, IpUMEHEHHE (POPMYIIbI CIOKEHUS
BeposATHOCTEN. Pernienue 3aa4 ¢ npuMeHeHUeM quarpamm Oiliiepa, JepeBa
BeposTHOCTEH, popmyibl bepryiu.
VYcnoBHas BeposTHOCTS. [IpaBrito yMHOXKeHHUs BeposiTHOCTEN. DopMyiia
IIOJIHOM BEPOSITHOCTH.
JluckpeTHbIe cilydaiiHble BEJIMUMHEI U pacnpeenenus. HezaBucumsie
CIIly4aiHbIE BEJIMYMHBL. Pacrpenesenne CyMMbI U IPOU3BEACHHUS
HE3aBUCHUMBIX CIy4YalHbIX BEIUYMH. Penienue 3a1a4 Ha BbIUKMCICHUE U
OLIEHKY BEPOATHOCTHU COOBITUI B PEAIbHOM KMU3HU B YCIOBUAX CBOETO
peruoHa, ropojia, CTpaHsl.
IIpakTH4eckas MOATOTOBKA: 4
IIpakTyeckue padoTsbl.
Beruuciienne BeposTHOCTH 110 Npodeccuu
Pa3nen 9. UcTopuss maremMaTukm 4
Hcropusi MmaTreMaTuku Cooepircanue yuebnozo mamepuana: 4
— OIIUCBHIBATh OTHEJIbHBIE BBIJAIOLINECS PE3YJIBTATHI, MOJYyYEHHBIE B
XO0/JI€ Pa3BUTHS MATEMaTUKU KaK HAYKU;
— 3HaATh IPUMEPBI MATEMATUUYECKUX OTKPBITUI U UX aBTOPOB B CBS3U C
OTEYECTBEHHOW U BCEMUPHOU UCTOPUEH;
MOHMMATh POJIb MAaTEMaTUKU B pa3BuTuu Poccun
Pa3znen 10 Meroabl MaTeMaTHKH 2
Metoabl MaTeMaTHKH — Cooeporcanue yuebH020 mamepuana: TIPUBOJUTH IPUMEPHI 2
MaTeMaTUYeCKUX  3aKOHOMEPHOCTeM B  MpUpoAe, B TOM  UHCIE
XapaKTepU3YIOIIUX KpacoTy M COBEPIIEHCTBO IPUMEHATh W3BECTHBIE
METO/IbI TP PEIICHUH CTaHAaPTHBIX MaTeMaTHYECKUX 3a]1ay;
— 3aMeydaTh U XapaKTepu30BaTb MATEMaTHYECKHE 3aKOHOMEPHOCTU B
OKPYKarOIIEeH N1EUCTBUTENBHOCTH;
OKPY’KaIoIllero MUpa 1 Mpou3BeIeHUN UCKYCCTBa
Bcero yacoB (BKJIIOYasi KOHCYJIbTAIUM U IK3aMEH) 252
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3 YCJOBUS PEATIN3ALINUA TPOT'PAMMBI JUCHUITIJIMHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MATEPHATbHO-TEXHUYECKOMY 00ecreYeHn 0

Peanu3anus mporpaMMbl JUCHHUILTAHBI TPOBOAUTCS B KAOWHETE «MAaTEMAaTHKA.

O6opynoBanue y4eOHOT0O KaOUHETa:

- paboume MecTa il 00yJaroIUXCs, CTY/ICHTOB U MPENoaBaTes, ayJUTOPHAs 10CKa,;

- KOMIUIEKT YYeOHO-METOAMYECKOW JOKyMEHTAaluu (y4eOHUKH U Yy4eOHBbIE T0COOuS,
KapTOUYKH-3a]IaHUsl, KOMIUICKTHI TECTOBBIX 3aIaHUM, HJIEKTPOHHAS CIIPABOYHO-y4eOHAsI JINTEpaTypa,
MYJIbTUMEANIHBIE 00yYaloie MPOorpamMmbl);

- HArJSIHBIC TOCOOUS (CXEMBbI, TaOJIHIIBI, U300pa3UTEIbHbIC U HATYPaIbHbBIC IIOCOOWMS);

- aBTOPCKHI KOMILIEKT KOMIIBIOTEPHBIX MTPE3EHTAIIHH.

VYHuBepcanpHOE pabouee MECTO Ui 0O0YYaIOUIMXCsl ¢ HApPYIIEHHEM OIOPHO-IBUTATEIBHOTO
anmapara u JILIT

TexHuyeckue cpeacTBa 0OyICHHUS:

- KOMITBIOTEp, MPOTrpaMMHOe o0ecrieueHre O0IIero Ha3HAUCHUS;

OcBocHHE aIalITHPOBAHHON 00pa30BaTEIILHOM MPOrPaMMBbI OCYIIECTBISCTCS ¢ TIPUMEHEHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHUH.

3.2 UnpopmanuonHoe odecriedeHne 00y4eHust
Ilepeuenn yueOHbIX n31aHuil, UHTepHET-pecypcoB, 1ONOJTHUTEILHOM JUTEPATYPbI
OCHOBHbBIE UCTOUHUKHU:
[t cTyneHToB
AT Mep3nsik u ap. Matemaruka anreOpa U Hayajga aHanu3a, TeOMETpus), B 2 yacTax (6a30Bblil U
yri1yOJieHHBIH ypoBeHb), 2023 T.
banvakoB M.W. Maremaruka: anrebpa u Hayajla MaTeMaTHYECKOIO aHAJIN3a.TF€OMEeTPU:
DNEeKTPOHHBIN y4el.- METO/I. KOMIUIEKC JJISl CTYIEHTOB MPO(ECCHOHATIBHBIX OPraHU3aLn.
Juis npenogaBaresiei
06 oOpazoBanuu B Poccuiickoit @enepanuu: penep. 3akon ot 29.12. 2012 Ne 273-D3 (B pen.
®enepanbHbix 3ak0HOB OT 07.05.2013 Ne 99-03, o1 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014
Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMU DenepaibHbIM 3aK0HOM OT 04.06.2014 Ne 145-®3, B pea. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)
[Ipuka3 MunucrepctBa o6pasoBanust 1 Hayku P ot 31 mexabps 2015 r. N 1578 "O BHeceHuu
U3MEHEHUH B (QenepajabHbli TOCYJapCTBEHHbIN 00pa3oBaTelbHBIA CTaHIAPT CPEIHEro OO0ILero
oOpa3oBaHMs, YTBEPXACHHBIM mpukazoM MuHucTepcTBa 00pa3oBaHus W Hayku Poccuiickoi
®enepannu ot 17 mas 2012 r. N413"
OI'OC COO_(ITpukaz MunucrepctBa oOpazoBanust u Hayku P® ot 17 mas 2012 r. N 413 "O6
YTBEP)KICHUU (PellepalbHOT0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro OOIIEero
oOpazoBaHus" (¢ U3MEHEHHUSMHU M JTOTOTHEHUAMHU OT 29 nexadbps 2014 r., 31 mexabps 2015 ., 29
utons 2017 r., 24 centsa6ps, 11 nexadps 2020 r.)
[Tucemo JlemopTraMeHTa rocylapCTBEHHOW MOJIMTUKH B cdepe MOArOTOBKM pabouMx KaapoB U
JAIIO Munobpnayku  Poccum ot 17.03.2015 Ne06-259 «PekoMeHganuu 1O OpraHHU3AINH
noJiydeHus: npogeccuoHaibHoro oOpa3zoBaHus Ha 0a3e OCHOBHOIO 00IIero o0pa3oBaHUs C yYETOM
TpeOoBaHui (enepanbHBIX TOCYJapCTBEHHBIX O0pa30BaTEIbHBIX CTAaHAAPTOB M TMOTy4aeMOU
npodeccuu WK CHerualbHOCTH CPeTHEro MpodecCuOHATBLHOT0 00pa30BaHUM.
[TpumepHas ocHOBHas oOpa3oBaTelibHAs MPOrpaMMa CpeIHero ooIero oopazoBaHus, 0100peHHAs
peuieHrueM (¢enepaibHOro y4eOHO-METOIUYECKOTO OOBEeIMHEHUs Mo o00meMy o00pa30BaHHUIO
(mpotokon ot 28 urons 2016r.Ne2\16-3).
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4. KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHUWS YUYEEHOU

KonTpoas wu

JUCHUILIAHBI

OLlEHKA  PE3yJIbTaTOB  OCBOCHHUS

IUCIHUTINHEI

OCYHICCTBIIACTCA

mpernojaBaTesieM B MpoIecce MPOBEACHUS TMNPAKTUYECKUX 3aHSATHH, TECTHUPOBAHHS, a TaKxke
BBITIOJTHEHHSI 00YYAIOIMIMMUCS TECTUPOBAHUS, WHANBUIYAIBHBIX TBOPYECKUX MPOEKTOB, 3aJaHUN U
pedepaToB, MyIbTUMEIUNHBIX PE3CHTALIUH.

Koabl Pe3yabTaThl 0OcBOEHHS @®opMbI U METOAbI
pe3yJbTaTOB KOHTPOJISl U OLIeHKH
pe3yJabTaToB
o0yueHust

JP 1 Pocculickyro rpakJaHCKyIO UIEHTUYHOCTD, IAaTPUOTU3M, e Amnanmus
YBa)XKEHHE K CBOEMY HApO.y, TyBCTBA OTBETCTBEHHOCTH IEPENT BBINOJIHEHHEIX
PonuHoil, ropnocTta 3a ¢BOM Kpa, cBoro PonnHy, npomioe u pedeparos, Tabnui,
HaCToslllee MHOIOHALIMOHANBHOr0 Hapoja Poccuu, yBakeHue CXEM I10 TEMaM,
roCyJIapCTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, TUMH); OTIOPHBIX

JIP 2 rpak JaHCKYIO MO3UIHIO KaK aKTUBHOI'O ¥ OTBETCTBEHHOIO KOHCIIEKTOB,

YJIeHa POCCUHCKOTO 00IECTBa, OCO3HAIOIIET0 CBOU e IIpakTHueckue
KOHCTUTYLIMOHHBIE IIpaBa 1 00513aHHOCTH, YBa)KAIOIIEr0 3aKOH 3a/[aHUs;

U TIPaBOIOPSIIOK, 0013 Jar0IIEr0 YyBCTBOM COOCTBEHHOTO e  Tekymuii KOHTPOIIb:
AOCTOMHCTBA, OCO3HAHHO IPUHUMAIOWIETO TPpaAUIITHOHHLIC HHI[HBHHyaHBHBIﬁ u
HAlIMOHAJILHBIE U O0ILEYETIOBEYECKUE T'YMaHUCTUYECKUE U (I)pOHTaHBHLIﬁ orpoc
JE€MOKPaTUYECKUE LICHHOCTH; B XOJIC AyAUTOPHBIX

JP 3 TOTOBHOCTS K CITy’KeHUI0 OTeUecTBy, €ro 3aIuTe; 3aHATHIL;

JIP 4 c(OpMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILETO e  AHanu3 paboTsl
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOM CTYyJIEHTA C
IIPaKTUKU, OCHOBAHHOI'O Ha JUAJIOTre KYJIbTYp, a TAKXKE y4eOHHKaMH,
pa3nu4HbIX GOpPM OOIIECTBEHHOI'O CO3HAHMS, OCO3HAHHE CBOETO CIPaBOYHUKAMH,
MeCTa B IIOJIUKYJIBTYPHOM MUPE; HaAYyJIHO-

JIP S chopMHUPOBAHHOCTH OCHOB CaMOPA3BUTHUS U CAMOBOCIIUTAHHS B MOMYJISAPHBIMHA
COOTBETCTBHU C 00II€YETIOBEUECKUMH LIEHHOCTSMH U UICAIaMHU W3JIaHUSIMH,
IpaXJaHCKOTO 00I1eCTBa; TOTOBHOCTH M CLIOCOOHOCTH K KOMITBIOTEPHBIMHU
CaMOCTOSATEIbHON, TBOPUECKON U OTBETCTBEHHOU 0azamu, pecypcaMmu
JesITeNbHOCTY; cetu HTEpHET;

JP 6 TOJIEPAHTHOE CO3HAHME U TIOBEJCHNE B MOJUKYJIBTYPHOM MUDPE, | ®  AHAaIu3 BHIMOJIHECHUS
TOTOBHOCTB M CLIOCOOHOCTD BECTH AUAIOT C APYTUMH JIOIbMH, yIpaXKHEHUH,
JOCTUTaTh B HEM B3aMMOIIOHMMAaHHA, HAXOJUTh 061]_[1/16 e 1 JUKTAHTOB,
COTPYIHHUYATH [UIS UX JOCTHXKEHUSI, CHOCOOHOCTD COUYMHEHUI U
MIPOTUBOCTOSITh HIEOJIOTHH SKCTPEMHU3Ma, HAIIIOHAJIN3MA, W3JI0KEHU.
KCeHO(OOHH, TUCKPUMUHAIMH 10 COI[UAIbHBIM, PEJIUTHO3HBIM, | o ['pynmnossle u
pacoBbIM, HAITMOHAJIBHBIM IIPU3HAKAM U IPYTUM HETaTUBHBIM VHIUBU Iy albHBIE
COLIMAJIbHBIM SIBJIICHUSIM; IPOEKTHI

JP 7 HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMH, AETbMHU MIAAIIETO | o  VYyeGHO-

BO3pacTa, B3pOCIBIMU B 00pa30BaTeIbHOM, 0OIIECTBEHHO HCCIIEeI0BATEIbCKAS
MOJIE3HOH, yueOHO-UCCIIe10BAaTEIbCKOM, TPOEKTHON M APYTHX NIEATENBHOCTD
BHJaX AESITEIbHOCTH, e Crpaterus

JIP 8 HPaBCTBEHHOE CO3HAHUE U MOBEJICHUE HA OCHOBE YCBOEHUS CMBICTIOBOTO UTEHHS
00111€4€eI0BEYECKUX LICHHOCTEH]; e Keiic-MeTon

JIP 9 FOTOBHOCTB M CIIOCOOHOCTb K 06pa30BaHfIIO, B TOM YHUCIIE e Jluckycens
caMo00pa30BaHMUIO, HA IPOTSDKCHUH BCEH JKHU3HM; COBHATENBHOC | ¢ (houa PaBOUHX 30H
OTHOUICHUE K HENPEPhIBHOMY 00pa30BaHUIO KaK yCJIOBUIO SK3aMEH
YCHEMHOM MPo(heCCHOHATBHOMN 1 00IIECTBEHHOM
JIESITENIBHOCTH;

JIP 10 ACTETUUECKOE OTHOIICHUE K MUPY, BKIIIOUYas SCTETUKY OBITa,
HAY4YHOI'0 U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIECTBEHHBIX
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OTHOIICHUI,

JIP 11 MIPUHSATHE W PEATU3aINI0 IEHHOCTEH 310pOBOTO U 6E€30MaCHOTO
00pasa XKU3HH, TOTPEOHOCTH B (PH3UICCKOM
CaMOCOBEPIIEHCTBOBAHUH, 3aHATUSIX CIOPTUBHO-
03J0POBUTENBHON AEATENBHOCTHIO, HEIPUSATUE BPEIHBIX
MIPUBBIYEK: KypEeHUs], YIOTPEOICHHS AIKOT0JIsl, HAPKOTHKOB;
JIP 12 OepekHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIICHHUE K
(u3NIECKOMY U TICUXOJIOTUIECKOMY 3I0POBBIO, KaK
COOCTBEHHOMY, TaK U JIPYTHX JIIOJIe, YMEHHE OKa3bIBATh
MEPBYIO NOMOIIB;
JIP 13 OCO3HaHHBIN BBIOOp OyayIiel mpodeccuu U BO3MOKHOCTEH
peanu3anuy COOCTBEHHBIX KU3HEHHBIX MJIAHOB; OTHOILICHHE K
po(hecCHOHaTbHOMN NEATENbHOCTH KaK BOSMOKHOCTH yJaCTHsI B
PEIICHUY JINYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
00IIeHAIIMOHATBHBIX MPOOJIEM;
JIP 14 c(OpPMHUPOBAHHOCTD IKOJIOTMIECKOTO MBILIUICHHS, TOHUMAaHHS
BJIMSIHUS COLUANTBHO-?PKOHOMUYECKHUX MIPOLIECCOB HA COCTOSIHUE
MPUPOAHON U COLMANTBHOM Cpeibl; MPHOOPETEHNE OIIbITa
9KOJIOTO-HAIIPaBJIEHHON JesITeTbHOCTH;
JIP 15 OTBETCTBEHHOE OTHOIIIEHUE K CO3JAHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS HEHHOCTEH CeMEMHOMN KU3HU.
MertanpeamMerHbie pe3yabTaThl
Koas! Pe3yabTaThl 0CBOCHHSA DopMBI M METOABI
pe3yabTaTOB KOHTPOJII U OLEHKH
pe3yJabTaToB 00y4eHHsI
MIIP 1 YMEHHUE CaMOCTOSITEIBHO OIPENIEIISITh LEJIN NESTEIIbHOCTA | ®  AHAJIN3 BBITOITHEHHBIX
U COCTABJISITH IJIAHBI IEATEIBHOCTH; CAMOCTOSITEIBHO pedeparoB, TabIUI, CXEM
OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH 110 TeMaM, OTIOPHBIX
NEeSITeNbHOCTD; UCTIONB30BATh BCE BO3MOXHBIE PECYPCHI KOHCIIEKTOB;
JUTSL IOCTMO>KEHUSI IOCTABJIEHHBIX LEJIeH U peann3anuu e IlpakTHuecKue 3a1aHu;
ILIAHOB JESTEIBHOCTH; BEIOUPATh YCICIIHBIC CTPATCTHH B | o TeKyIuii KOHTPOJIB:
pa3sIUYHBIX CUTyalUsX; VH/IUBU Ty alIbHBIH 1
MIIP 2 YMEHHE TIPOAYKTUBHO OOILIATHCS U B3aUMOJICHCTBOBATH B (poHTaNIBHEIA O1POC B
MPOLIECCE COBMECTHOM IEATEIBHOCTH, YUUTHIBATH O3UIIUU XOJI€ ayJAUTOPHBIX
JIPYTUX YYaCTHUKOB JICATEIBHOCTH, 3PPEKTUBHO 3QHSTHIL;
paspemaTh KOHQIHKTBI; e AHanu3 paboTHI CTyJIeHTa
MIIP 3 BIIaJICHUE HaBBIKAMU TIO3HABATEIBHOM, Y4eOHO- C yueOHHKAMH,
HCCIIEI0BATEIBCKON U TIPOEKTHOM 1€ATEIBHOCTH, CIIPABOYHHMKAMH, HAYYHO-
HaBBIKAMH pa3pelieHus npoodiem; ciocoOHOCTh U TTOMY/IIPHBIMH
TOTOBHOCTB K CAMOCTOSITEILHOMY IIOUCKY METOZOB W3IaHUSIMU,
peLIeHUs TPAKTUUECKUX 3a/1a4, NIPUMEHEHUIO Pa3InYHBIX KOMITHIOTEPHBIMHU Ga3aMH,
METOJIOB ITO3HAHUS; pecypcamu ceT
MIIP 4 TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSTEILHOM UNurepner;
“H(OPMAITMOHHO-TTO3HABATEILHON I TEIHLHOCTH, e  AHAJIU3 BHIMOJHECHHUS
BIIaJICHUE HaBBIKAMH MOTYyUYSHHsI HEOOXOTUMON YIpaKHEHH, IMKTAHTOB,
uHGOpMaLIUK U3 CIIOBApEH Pa3HbIX TUIIOB, YMECHHE COYMHEHMH M M3JI0KEHUIL.
OPHEHTHPOBATKLCS B PA3JIMYHBIX HCTOYHUKAX HHPOPMAIVH, | o ['pymmossie u
KPUTUYECKU OIICHUBATh U UHTEPIIPETUPOBATH VHIMBH/ya/IbHbIE
MH(OPMAITUIO, TIOTYIAEMYI0 M3 PA3IUYHBIX UCTOYHUKOB; IIPOEKTbI
MIIP 5 YMEHHUE HCTIOIh30BaTh CPEJICTBA MHPOPMAITHOHHBIX U e  Vue6Ho-
KOMMYHHKaLIMOHHBIX TexHoJorui (ganee - UKT) B HCCIIEI0BATETBCKAS
pelLICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U JeSTEIBHOCTD

OpraHM3alMOHHBIX 33144 C COOJIIOICHUEM TPeOOBaHHMIA
DPTOHOMHKH, TEXHUKHN O0€301TaCHOCTH, TUTHUCHBI,

e Crparerus CMBICIOBOTO
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pecypcocOepekeHus, IPAaBOBBIX U STHUECKUX HOPM, HOPM
nH(pOPMAITMOHHON 6€30TIaCHOCTH;

UTEHUS
e Keiic-meTon

MIIP 6 YMEHHE OTPeAeaTs Ha3HaueHNe U (DYHKITH Pa3THIHBIX e Jluckyccus
COLIMAIbHBIX HUHCTUTYTOB, e (Cwmena pabounx 30H
MIIP 7 YMEHUE CaMOCTOSATEIBHO OLIEHUBATH U IPUHUMATH JK3aMeH
pELIEHMs, ONPEAEIAIOIINE CTPATETUIO IIOBEICHHS, C
YYETOM I'PaKJaHCKUX U HPAaBCTBEHHBIX IEHHOCTEW;
MIIP 8 BJIaICHUE SI3BIKOBBIMU CPEACTBAMHU - YMEHHUE SCHO,
JIOTUYHO W TOYHO M3JIaraTh CBOIO TOUYKY 3pECHUA,
HCNOJIb30BATh aICKBATHBIC SI3BIKOBBIE CPEACTBA;
MIIP 9 BJlaJIcHHE HaBbIKaMH MTO3HABATEIbHON pediieKcuu KaKk
OCO3HaHMS COBEPIIAEMBIX JEUCTBUH U MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHUI, TPAHUIL] CBOETO
3HAHUs W HE3HAHMS, HOBBIX II03HABATEJIBHBIX 331449 U
CPEACTB UX JOCTHKEHUSL.
IIpeameTHbIe pe3yJabTaThbl:
Koasl Pe3yabTarhl ocBOCHHS @®opMBI 1 METOJbI KOHTPOJIS
pe3yJbTaToB H OLIEHKH pPe3yJIbTaTOB
o0yueHust
P 1 BIIaJICHUE METOJAMU JOKA3aTENbCTB, aJlTOPUTMAMHU
peleHus 3aaa4; yMmeHue GopMyIupoBaTh e  AHanu3 BHIOJHEHHBIX
ONpEAEIICHUS, AKCUOMBI U TEOPEMBI, IPUMEHATH UX, pedeparoB, TabIHII, CXEM TI0
MIPOBOAUTE JOKA3aTENbHBIE PACCYKICHUS B XOI€ TE€MaM, OIIOPHBIX
penieHus 3a1ad KOHCIIEKTOB;
P 2 YMEHHE OIIEPUPOBATH IIOHATUAMHU: CTCIIEHb YUCIIA, e [IpakTHyeckue 3a1aHUS;
norapudM Yrcia; yMeHHE BBITIOTHSITh e Tekymumii KOHTPOJIB:
BBIYMCJIEHHE 3HAUEHUU U npeo6pasoBaHI/m HH):[HBHI[y&JIBHLIﬁ u
BBIpa)I(eHI/Iﬁ CO CTCIICHAMHU U JIOI‘apI/I(i)MaMI/I, (prHTaHBHbeI OIIpocC B X01€
HPGOGPEBOBHHI/D1 ayIUTOPHBIX 3aHATHH;
JIPOOHO-PAITMOHATBHBIX BEIPAXKEHHIA; e Anamu3 paGoTHI CTY/IEHTA C
np 3 YMEHHE ONEPUPOBATH NOHATUSMMU: PALUOHAIBHEIE, yueOHHKaMH,
UppaLMOHAJbHBIE, IOKA3aTEIIbHBIE, CIIPABOYHUKAMH, HAY9HO-
CTCIICHHBIC, HOFapI/Iq)MI/IquKI/IC, MONYISPHBIMU U3JaHUSIMU,
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, UX KOMITBIOTEPHBIMHU 0a3amu,
CUCTCMBI; pecypcamu cetu IHTEpHET;
IIP 4 YMEHHE OTIEPUPOBATH MOHATHIMHU: (HYHKITHS, e  AHaIU3 BBITOTHECHUS
HenpepbIBHAS (YHKIIHS, TPOU3BOIHAS, YIpaXKHEHHUH, TUKTAHTOB,
nepBooOpa3Hasi, onpe/IelIeHHbI HHTETpajl; yMEHHUE COYMHEHMH M M3JI0KEeHUIL.
HAXOJMTb ITPOU3BOIHBIC FJIEMEHTAPHBIX (DYHKIIHH, e I'pymmossie u
HCIIOJIb3Ysl CIPABOYHBIE MaTEpUaJIbL; HCCIEIOBATh B MH/INBUyaIbHbIE [IPOCKThI
MPOCTEUIINX CTy4asix (YHKIIMH HA MOHOTOHHOCT, o YueGHO-HCCIIEOBATENbCKAS
HaXOJINTh HAaUOOJIBINEC W HANMCHBIIINE 3HAYCHUS JESITEbHOCTD
(bYHKIUI; CTPOUTH rpadUKi MHOTOUJICHOB C e  CIparerus cMBICIOBOIO
KCIIOJIb30BAaHUEM arnapara MaTeMaTUYeCKOIO e —
aHalin3a; MPUMEHSThH TPOU3BOIHYIO NPU PELIEHUH e Keiic-verox
3a/1a4 Ha
. e Jluckyccus
JIBMOKEHUE; pelaTh MPAKTUKO-OPUEHTUPOBAHHBIE
3a/1a4¥l Ha HanOOJIBIINE U HAMMEHBIIINE 3HAYCHHS, Ha *  Cwmena paGoyux 30H
HaXO0XJECHUE IIyTH, CKOPOCTU U YCKOPEHMUS; dsamen
P 5 YMEHUE OIIEPUPOBATH TOHATUAMU: pallMOHAIbHAS

($hyHKUUMs, MoKazaTenabHas GYHKIUS,

cTeneHHas QyHKUus, Jorapumudeckas GyHKIuS,
TPUTOHOMETpHUYECKHe (PYHKINH, 0OpaTHbIE
dhyHKIUY;
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YMEHHUE CTPOUTH TpapuKku N3y4eHHBIX QYHKINH,
UCIIOJIb30BaTh TPaQUKH MPU U3YICHUH MTPOIIECCOB U
3aBUCUMOCTEMH, IPY PELIEHUH 3aj1ad U3 APYTUX
yueOHBIX MPEIMETOB H 3334 U3 PeaTbHOM )KHU3HU;
BBIpaXaTh (HOpMyIIaMu 3aBUCUMOCTH MEXKIY
BEJIMYHNHAMY,

P o6

YMEHHE pelaTh TeKCTOBBIEC 33[Ja4i Pa3HbIX THIIOB (B
TOM YHCJIE€ Ha MPOLIEHTHI, I0JIM U YacTH, Ha
JBIDKEHHE, paboTy, CTOUMOCTb TOBAPOB U YCIYT,
HAJIOTH, 3a7a4¥l U3 00JNACTH YIPABJICHUS INYHBIMU 1
ceMeWHBIMU (prHAHCAMM); COCTABIATH BBHIPAKEHHUS,
YpaBHEHHS1, HEPABEHCTBA U X CUCTEMBI 10 YCIIOBHIO
3a[a4u, UCCIIEA0BATh OJIYYEHHOE PEeIIeHUE U
OLICHUBAThH NPaBAONOAOOHOCTh PE3yIbTATOB;

IIP 7

YMEHHUE OTePUPOBATH MOHITUSIMU: CpeIHEe
apudmeTnyeckoe, MeuaHa, Hanbouplee 1
HauMEHbIIIEEe 3Ha4YECHUs, pa3Max, Jucnepcus,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOro Habopa;
yMEHHE

U3BJICKaTh, HHTEPIIPETHPOBATH HH(POPMAIIHIO,
NpECTABICHHYIO B TA0MUIIAX, HA JUarpaMMax,
rpadukax,

OTpa)KaIOIIyI0 CBOMCTBA PEAIbHBIX IPOIIECCOB U
SIBIICHUH; PEICTaBIATh HH(OPMAITUIO C TIOMOIIBIO
TaOJINII U TUarpaMM; UCCIIEA0BATh CTATUCTUIECKHE
JIaHHBIE, B TOM YHUCJIE C IPUMEHEHNUEM TpaduaecKux
METOJIOB H DJICKTPOHHBIX CPEJICTB;

P 8

YMEHHUE OTNIePUPOBATH MOHITUSIMH: CITyYaiHBIA OBIT
U CIIy4aiiHOe COOBITHE, BEPOSTHOCTD

CIIy4aifHOTO COOBITHS; YMEHUE BBIUUCIISATh
BEPOSITHOCTh C UCTIOIBb30BaHHEM IpadUIecKuX
METO/IOB;

NPUMEHSTH (POPMYJIBI CIIOKEHHUS U YMHOKEHUS
BEpOATHOCTEH, KOMOMHATOpHBIE (PaKTHI U (POPMYITBI
npu

PELICHNH 3a/1a4; OLIEHUBATh BEPOSITHOCTH PeajibHbBIX
COOBITHIf; 3HAKOMCTBO CO CITyYalHBIMU BETUUNHAMU;
YMEHUE MTPUBOJINTH MPUMEPHI MPOSIBICHHSI 3aKOHA
OOJBIITUX YUCEN B MPUPOTHBIX U OOIIECTBEHHBIX
SBJICHUSX;

mnpP9

YMEHHUE OTIePUPOBATH MOHITHUSAMHE: TOUYKA, MPsIMa,
MIOCKOCTH, IPOCTPAHCTBO, IBYTPAHHBIH

YTOJ1, CKPEIUBAIOIIUECS PAMBIC, MAPAIICTbHOCTD U
NEPICHIUKYISIPHOCTD MPSIMBIX M MIIOCKOCTEH, Yo
MEXIY MPSAMBIMH, YTOJ MEXY NPSIMON U
IIOCKOCTBIO, YTOJI MEKIY TUIOCKOCTSIMH, PACCTOSHIE
OT TOYKHU

J10 INIOCKOCTH, paCCTOHHI/Ie Me>1<)1y HpﬂMBIMI/I,
paCCTOﬂHI/Ie Me>1<11y TINIOCKOCTSIMH, yMeHI/Ie
HCIIOJIb30BaTh

NIPY PEIICHUY 337124 U3YUCHHbIC (DAKTHI U TEOPEMBI
HJ'IaHI/IMeTpI/II/I; yMeHI/Ie OLCHHUBATH pa3MepLI
00BEKTOB

OKPYIKAIOIIEro MUPA;

IIP 10

YMEHHE OTIEpUPOBATH MOHATHAMA: MHOTOTPAaHHUK,
CeYeHrEe MHOTOTpaHHHKA, KyO,

napajieNenuies, npu3Ma, mupaMuaa, Gurypa u
MTOBEPXHOCTH BpaIlleHHs, IIWJIMHAP, KOHYC, IIap,
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chepa,

cedeHus (GUTYpBI BPAICHUS, TUIOCKOCTb,
Kacatomascs cepsl, IIHHAPa, KOHYCa, TUIOIIAIb
MTOBEPXHOCTH

MUPAMUIBI, TIPU3MBbI, KOHYCA, IIMITHH/PA, TI0MIA b
cepsl, 00beM Ky0a, IPAMOYTOIBHOTO
napajuieseuIe/a, MuPaMuIbl, TPU3MBbI, IWIHHIPA,
KOHYcCa, Iapa; yMeHHe U300paXkaTh MHOTOTPaHHUKH
Y TIOBEPXHOCTH BPAIICHHS, UX CEYCHUS OT PYKH, C
MTOMOIIIBIO YEPTEHKHBIX UHCTPYMEHTOB H
3IEKTPOHHBIX

CpPEJICTB; YMEHHE PacIiOo3HABATh CHMMETPHIO B
MPOCTPAHCTBE; YMEHHUE PACIIO3HABATh NPaBUIHHbBIC
MHOTOTPAHHUKH;

ITP 11

YMEHHE ONIePHPOBATh MOHATHAMHU: JIBIKCHUE B
MPOCTPAHCTBE, MOA00HEIE (PUTYPHI B

IPOCTPAHCTBE; UCIIOIb30BaTh OTHOLICHUE IUIOMAae
MOBEPXHOCTEH U 00EMOB MOA0OHBIX QUTYp TIpU
pELICHUH 33/1a4;

P 12

YMEHHUE BBIUUCIIATh TEOMETPHUUECKIE BETUIMHBI
(mnuHa, yro, miomanb, 00beM, IUIOAab
MOBEPXHOCTH), HCIOJIb3YS U3YUEHHBIE (POPMYIIBI U
METObI,

P 13

YMEHHE ONEepUPOBATH MOHATHAMHU: MPSIMOYTOJIbHASL
CHUCTEeMa KOOpAMHAT, KOOPIUHATHI TOUKH,

BEKTOP, KOOPAMHATHI BEKTOPA, CKAIIPHOE
NPOU3BENECHHE, YTOJI MEKAY BEKTOpaMH, CyMMa
BEKTOPOB,

NPOM3BEICHUE BEKTOPA Ha YHMCII0; HAXOAUTE C
MOMOIIBIO U3Y4YEHHBIX (POPMYII KOOPIUHATHI
CepeIuHbI

OTpE3Ka, PACCTOSIHUE MEXIY ABYMS TOUKAMU;

I1P 14

YMEHHUE BbIOUPATh MOAXOASIINNA H3yYEHHBIH METO.
JUTsl pEIICHUs 3a1a4H, paclio3HaBaTh
MareMaTHyeckue GaKThl U MaTeMaTHIECKUE MOJICITH
B IPUPOHBIX U OOIIECTBEHHBIX SIBICHUAX, B
UCKYCCTBE; YMEHHE TPUBOAUTE IPUMEPHI
MAaTE€MaTUYECKUX OTKPBITUM POCCUICKON 1 MUPOBOM
MAaTEeMaTUYECKOM HAYKH.
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5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI OBYYAIOIIUMHUCA
YYEBHOU JTUCIUMIIJIMHBI B YACTHU JOCTHKEHUA TUYHOCTHbBIX

PE3YJIbTATOB

JInYHOCTHBIE Pe3yJIbTATHI
peayin3aiuu NPorpaMMbl BOCITUTAHUS
(Oeckpunmopbwi)

Ko 1m4HOCTHBIX
pe3yJbTaToB
peaju3zanuun
NPOrpaMMmblI
BOCHUTAHUS

c(OPMHPOBAHHOCTh IPEACTABICHUI O MaTeMaTHKe KaKk
YHUBEPCAIBHOM S3bIKE HAYKH, CPEICTBE MOJACIUPOBAHNS SIBJICHUN U
IIPOLIECCOB, UIEAX U METOAaX MAaTEMaTUKH;

JP 1

IIOHUMaHUE 3HAYMMOCTH MAaTEMATUKHU JJI1 HAYYHO-TEXHUYECKOT O
nporpecca, cQOpMUPOBAHHOCTh OTHOLIEHUSI K MATEMAaTHKE KaK K
gacTu 00IIeUeIOBeUeCKON KyIbTyphl Uepe3 3HAKOMCTBO C UCTOPHEH
pa3BUTHUS MAaTEMATUKH, IBOJIFOLIMEN MATEMAaTUYECKUX UIEH;

JIP 2

oOpa3oBaHWsI ®  €aMOOOpa30BaHHS  Pa3BUTHE  JIOTHYECKOTO
MBIIJICHHSI, TPOCTPAHCTBEHHOTO BOOOPaXKEHHS, AJITOPUTMHUYECKON
KYJIbTYpPbI, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM ISt
Oyayuieit npodeccuoHaNbHON ASITENFHOCTH, TSl MPOJIOJKEHUS

JIP 3

OBJIAACHUC MAaTCMAaTUUICCKUMU 3HAHUAMU U YMCHUAMU,
HEOOXOIMMBIMHU B TIOBCETHEBHOW KH3HH, JIJISI OCBOCHUST CMEXHBIX
CCTCCTBCHHO-HAYYHbBIX TUCHUIIIMH U JUCHUIIJINH
npodeccHoHaNbHOTO HUKIIA, IS TOMy4eHUs] 00pa30BaHUS B
00JacTsX, He TPEOYIOMHMX YriayOJeHHON MaTeMaTHIECKOM
MOATOTOBKH,

JIP 4

TOTOBHOCTB U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
caMo00pa30BaHMIO, HA TIPOTSHKECHUN BCEH KU3HH; CO3HATEIHHOE
OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHOMN
npo¢eCCuOHAIBHON U 00IIIECTBEHHON JIEATEeIbHOCTH;

JPS

TOTOBHOCTb U CLIOCOOHOCTH K CAaMOCTOSITEIIbHOM TBOPUYECKOM U
OTBETCTBEHHOH JCATEIBHOCTH;

JIP 6

TOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTPYIHUYECTBY CO
CBEpCTHUKAMHU B 00pa30BaTeNbHON, OOIIECTBEHHO MOJIE3HON, YUeOHO-
HCCIIEIOBATEeNbCKOM, POEKTHON U APYTUX BUIAX JEATEIbHOCTH;

JP 7

OTHOIICHUC K HpO(l)GCCHOHﬂJ'IBHOI?I NCATCIIBHOCTHU KaK BO3MOXKHOCTHU
y4acTHs B PEUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oOIeHannoOHaIBHBIX TPOOJIEM;

JIP 8
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6. MEPOIIPUATHUSA, 3BAIINTAHUPOBAHHBIE HA ITEPUO/I PEAJIM3ATIHN Y‘IEBHQFI
JUCIHUIIVIMHBI COTJIACHO KAJIEHAAPHOMY IIJIAHY BOCIIUTATEJIBHOHU
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