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AHHOTaNNA

PabGouast mporpamma pa3paboTaHa B COOTBETCTBHH C PEKOMEHIANMSAMH II0 OpPTraHH3allUH
HOJTYyYeHHs CPEAHEro ooOmero oOpa3oBaHMs B MpPEAETaxX OCBOSHHS OOpa30BaTEIbHBIX IPOrpaMM
CpenHero npogecCHOHATBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro OOpa30BaHHS C YYETOM
TpeboBaHui (enepabHBIX TOCYJAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB M  IOTy4aeMOU
npodeccun WM CHEeNUANTBbHOCTH CpenHero mnpodeccruoHanbHoro obpaszoBanust Ne 06-259 ot
17.03.2015r. u ¢ yuerom I[IpumepHO#l OCHOBHOI 00pa30BaTENbHON MPOTPAMMBI CPETHETO OOIIETO
o0pa3oBaHusi, 0JJOOPEHHOW pelieHreM (eaepaabHOro y4eOHO-METOUUECKOr0 OOBEIUHEHUS 10
obmiemy oOpa3oBaHuto (poTokon oT 28 urons 2016 r. Ne 2/16-3).

ConepxaHue TpPOTpaMMBbI pEaJM3yeTcsl B MpPOIECCe OCBOCHUS CTYIEHTAMH OCHOBHOM
npodeccuoHansHo 00pa3zoBaTenbHOM mporpammbl CIIO ¢ momydeHuem cpeaHero oOIIero
obpazoBanus B coorserctBuu ¢ ®I'OC CIIO.

Pa3zpaboruuk:

BacrokoBa Mpuna MBanosna, npenogasarens CII0 I'BIIOY «lletpoBckuii Kommemk»



1. MACIIOPT PABOYEM TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JAUCHUIIVINHBI «<MATEMATHUKA)

[Iporpamma yuebHO# nmuctumInHbl «MaTteMaTHkay — SBISETCS 00s3aTEIbHONH YacThIO
0011e00pa3oBaTeIbHOrO IHKJIa 00pa3oBaTeabHON mporpamMmbl B cooTBeTcTBUU ¢ PI'OC 1o
CIIEIUATILHOCTH  COITMAIbHO-OKOHOMUYEeCKOoro mnpoduist: mnpodeccun 54.01.20 I'paduueckmit
JA3anHep.

PaGouas mporpaMmma MoKeT OBITh UCIIOJIB30BaHA BCEMU 00pa30BaTebHBIMU YUP eKICHUSIMU
cpenHero npodeccHoHaIbHOro 00pa3oBaHUST M B JIOMOJHUTENIBHOM IpodeccHOHAIbHOM
00pa3oBaHUM OYHOM, OYHO-320YHOM M 3209HON (HOPMBI.

2. IIEJIX M1 PE3YJIBTATBI OCBOEHUA YYEFHOM JUCIHUATLIAHBI:

Copep:xanue mporpaMMbl 00111e00pa30BaTeIbHON UCHUTUIMHBI «MaTemMaThKay HanpaBlIeHO
Ha JIOCTHKEHUE IpeaIMeTHbIX pe3ynbraToB (nanee [IPOII) B cooTBeTcTBHM € TpeOOBaHUSAMU
npodeccuonanbHoi HarpaBiaeHHOCTH OI'OC CIIO. Ocoboe 3HaueHNE TUCIUILTMHA UMEET TIPU
dbopmupoBanuu 061X U npodeccuonanbHbix Komnerenuui (naisee OK u [1K)

(ITPOII) IIpeagMeTHBIE PE3YIBTATEL OCBOEHUS IPOrPpaMMBbl «MaTeMaTHKa) TOJDKHEL 00E€CIIEUNTh:

(BA3OBBbBIE pe3yibTaThl 0CBOCHMS POrPaMMbI)
1) BrageHne MeToAaMH JOKa3aTelbCTB, aiTOPUTMAaMU pEIICHUs 3a/1ad; ymMeHue (GpopMynupoBaTh

ONIpCACIICHUA, AKCHOMBI U TCOPEMBI, IPUMCHATD UX, IPOBOJAUTH JOKA3aTCIIbHBIC PACCYIKICHUA B XOAC
peliCHUs 3a4a4;

2) yMeHHE ONepupoBaTh MOHATHSIMH: CTEMEHb YWCia, Jorapudm dYKcla; yMEHHE BBHITOIHATH
BBIUMCJIEHHE 3HAUE€HUH M MpeoOpa3oBaHMsI BBIPAKEHUH CO CTENEHsSMH U Jorapudmamu,
npeoOpa3oBaHusl IPOOHO-PAIIMOHATIBHBIX BRIPAXKEHUH;

3) YMCHHUE OICPpHUPOBATL TMOHATUAMU. PpPaAlOUOHAIBHBIC, HWPpAlUMOHAIBHBIC, I1O0Ka3aTCIbHBIC,
CTCIICHHEIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKUC YPABHCHUS U HCPABCHCTBA, UX CUCTEMBI,

4) yMmeHue oOmnepupoBaTh MOHATUAMHU: (YHKLHMS, HeNpepbiBHAs (YHKIMS, MPOU3BOJIHAS,
nepBooOpasHasi, ONpeAeICHHbIN HHTETrpajl; yMEHHE HaXOIUTh IPOU3BOIHbIE

AIIEMEHTAPHBIX (PYHKIUI, UCIIONB3Ys CIIPAaBOYHbBIE MaTEPHAJIbl; UCCIIE0BATH B IPOCTEHIIINX CIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAXOAWTh HAaUOOJbIINE U HAUMEHBIINE 3HaYeHUs () YHKIIHI; CTPOUTH
rpadyKu MHOTOUYIEHOB C UCIIOJIb30BAaHUEM

anmapara. MaTeMaTH4eCKOro aHallu3a; IPUMEHSTh POU3BOIHYIO IIPHU PEIICHUH 3a7a4 Ha ABM)KEHHUE;
pemaTh MpakTUKO-OPHUEHTUPOBAHHBIE 3a7aud Ha HaumOOJbIIME W HAaWMEHBIIINE 3HAYEHMs, Ha
HaXO0X/IEHNE IIyTH, CKOPOCTHU U YCKOPEHUS;

5) yMeHue onepupoBaTh MOHATUAMU: pallMoHaIbHast (P YHKIM, TOKa3aTeNbHas PyHKIUS, CTeTIeHHAs
¢bynkuus, norapudmudeckas (QyHKIUSA, TPUTOHOMETPHUECKHE (QYHKIUH, OOpaTHble (QYHKIUH,
YMEHHE CTPOUTH rPpadMKH U3YUYCHHBIX (QYHKIMH, HCIOIb30BaTh rpaKy MPU U3y4EHHH MTPOIIECCOB
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Y 3aBUCHMOCTEM, IPU PEIICHUH 3aJ1ad U3 JPYTUX Y4eOHBIX MTPEIMETOB U 3a/1a4 U3 pealbHON KU3HU;
BBIpa)KaTh (POPMYIIaMHU 3aBUCHMOCTH MEXy BEIUYNHAMU;

6) yMeHME pelIaTh TEKCTOBBIE 331a4M Pa3HBIX TUIOB (B TOM YKCJI€ HA IPOLEHTHI, JOJIU U YacTH, Ha
JBIDKEHUE, pabOTy, CTOMMOCTH TOBApOB U YCIIYT, HAJIOTH, 337a4H U3 00J1aCTH YIpaBJICHUS TUIHBIMU
U CeMeHHBbIMU (PMHAHCAMH); COCTABIATh BBIPAXKEHMsI, YPAaBHEHMsI, HEPABEHCTBA M MX CHUCTEMBI I10
YCIOBHMIO 3aJaud, UCCIEAOBaTh IIOJYYECHHOE pELIeHHEe M OLIEHHMBaTh IPaBIONOA0OHOCTD
pe3ynbTaToB;

7) yMeHue OIepupoBaTh MOHATUSMH: CpeaHee apudMeTHuecKkoe, MeAMaHa, HauOoJbllee U
HaMMEHbIIIEe 3HAYCHUs, pa3Max, JUCIIEPCHs, CTAHJAPTHOE OTKJIOHEHUE YUCIIOBOTO Habopa; yMeHue
— U3BIIEKaTh, — MHTEPIIPETUPOBATH HH(OPMAIIHIO, TPEJCTABICHHYIO B TAOIUIIaX, HA IUAarpaMMax,
rpadukax, OTPaKaroIIyI0 CBOMCTBA PEATbHBIX MTPOIIECCOB U SABJICHHI; IPEICTABISATh HHPOPMALIUIO C
HOMOIILBIO TaOJIUI] U JMarpaMM; UCCIIE0BAaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpau4ecKuX METOJI0B U 3JICKTPOHHBIX CPECTB;

8) yMeHue oOnepupoBaTh IMOHATHSAMU: CIyYaHHBIH ONBIT M CIy4ailHOEe COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTH C UCTIOIB30BAHUEM IPahUIECKUX METOJIOB;
IPUMEHSATH (POPMYJITBI CIIOKEHHUSI M YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKThI U (POPMYIIBI
IpU pEeIIeHUH 3ajay; OICHWBATh BEPOSTHOCTH PEATBHBIX COOBITHH; 3HAKOMCTBO CO CIYYalHBIMU
BEJIMYMHAMU; YMEHUE MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCET B MPUPOAHBIX U
OOIIECTBEHHBIX SBICHUSIX;

9) ymeHue onepupoBaTh MOHITUSIMHU: TOUKA, MPsiMasi, MIO0CKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN YTOJ,
CKPEIIHBAIOIINECS MPSMBIE, MapaIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH, yroi
MEXAY TPSIMBIMH, YTOJI MEXKIY MPSAMON U MIOCKOCTBIO, YTOJ MEXK]Y IIIOCKOCTSIMU, PaCCTOSTHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMU;, YMEHHE
WCIIOJIH30BATh MPHU PEIICHUH 33]1a4 U3YUCHHBIC (DAKTHI U TEOPEMBI TNTAHUMETPUH; YMEHHUE OIIEHUBATH
pa3zMepsl 00BEKTOB OKPYKAIOILIEr0 MUPA;

10) ymeHue omepupoBaTh TOHATHSAMHM: MHOTOIPDAaHHMK, CEUYE€HHE MHOIOrpaHHHMKa, KYO,
napaijelnenunes, Ipu3Ma, nupamuaa, Gurypa u moBepXxHOCTh BpallleHus, LHINHAP, KOHYC, 1Iap,
cdepa, ceueHust GUrypsl BpalleHHs], III0CKOCTh, Kacaromascs cepbl, HWIMHIPA, KOHYCa, IUI0IMAb
MOBEPXHOCTU MUPAMUIbI, NPU3MBI, KOHYCa, NMIUHIpa, IUomans chepsl, o0beM KyoOa,
IPSIMOYTOJIBHOTO Tapajulefienuneaa, MUpamMHuabl, MPU3Mbl, IWIMHIpA, KOHYyca, ILIapa; yMEHHue
n300paxkaTb MHOTOIPAaHHUKM W TIOBEPXHOCTH BpALIEHHUS, MX CEYEHUS OT PYKH, C MOMOUIbIO
YEpTEXKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB; yMEHHE paclo3HaBaTb CHUMMETPHIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATDH MTPaBUIIbHBIE MHOTOIPaHHUKH;

11) YMCHHUC OINCPUPOBATL IOHATUAMU: JIBUKCHHEC B IMPOCTPAHCTBE, HOI[O6HBIC (I)I/Irypbl B
MMPOCTPAHCTBEC; UCIIOJIb30BATh OTHOIICHUC i (O 1ENE HOBCpXHOCTeﬁ 1 00bEMOB HOI(O6HBIX (bl/ll"yp
IIpu pCHICHUU 3aa4;

12) ymeHHE BBIUUCIATH N€OMETPUYECKHE BEIMYMHBI (IUIMHA, YTOJ, IUIOMIa[b, 00bEeM, IUIOIIAIh
MOBEPXHOCTH), UCIIOJIb3Yys U3YUEHHBIE (POPMYJIIBI U METO/IBI;



13) ymeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAsI CUCTEMAa KOOPAMHAT, KOOPJAMUHATHI TOYKH,
BEKTOp, KOOPAMHATBI BEKTOPA, CKAIAPHOE IPOU3BEICHUE, YTOJI MEXIY BEKTOPaMH, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPA HA YHCJIO; HAXOAWTh C TOMOIIBIO HM3YYEHHBIX (POpMyNT KOOpIMHATHI
CepeMHBI OTPE3KA, PACCTOSHUE MEXKIY ABYMs TOUKAMU;

14) ymeHue BbIOMpaTh MOAXOMASIIMNA HM3yYEHHBIA METOJ JUIsl pEIIeHUs 3aJaud, pacrno3HaBaTh
MaTemMaruyeckue (akThl 1 MaTeMaTH4YeCKHE MOJENU B MPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHHE IPUBOJUTH NPUMEPBl MAaTEMAaTUYECKUX OTKPBITUH POCCUHUCKOW U MHUPOBOM
MaTeMaTUYECKON HAYKH.

ITo vdyeoHOMY mpeaMery «MareMaTHKa» (BKJIKOYAS pa3fgenbl  «AJreopa M HayaJja
MAaTEMATHYECKOI0 aHAJIu3a», «I eoMeTpHusa», «BeposITHOCTL H CTATHCTHKA») (YIJIVOJEeHHBIH

YPOBEHb) TPeGOBAHUS K NPEAMETHBIM Pe3yJbTaTaM OCBOCHHS YIIYOJCHHOTO Kypca MaTeMaTHKH
JOJKHBI BKJIIOYATh TpeOOBaHMS K pe3ylbTaTaM OCBOCHHS 0a30BOro Kypca M JOMOJHUTEIHHO

OTpaXaThb:

1Y) ymeHnue ornepupoBaTh MOHSITUSIMU: OIpPEAEICHHE, aKCMOMa, TEOpeMa, CIIEJICTBUE, CBOWUCTBO,
MPHU3HAK, JI0KA3aTeIhCTBO, PABHOCHIIbHBIC (DOPMYIUPOBKH; yMEHHE (HOPMYIHPOBATH O0OpaTHOE U
IPOTHUBOIIOIOXKHOE YTBEPKACHUE, IIPUBOAUTE IIPUMEPHI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METON
MaTeMaTHIeCKOHN HHAYKIOWH, IPOBOAUTL HOOKA3AaTCIBHBIC PACCYKIACHUA INpU PCIICHHUMU 3aaad,
OLIEHUBATh JIOTMUYECKYIO MIPABUIIBHOCTD PACCyKICHUMN;

2Y) YMCHHE OIICPUPOBATH IMOHATHAMHA: MHOXKECTBO, ITIOAMHOKCCTBO, OIICpAalluU HAJl MHOXKCCTBAMU;
YMCHHUEC HUCIIOJIb30BATH TeOpeTHKO'MHO)KeCTBeHHLIﬁ arrapar Ajist OIIMCaHus peaJIbHbIX IIPOUECCOB U
SIBIICHUM U IIpU pCHICHUH 3a1a4, B TOM YUCJIC U3 APYI'UX y‘Ie6H]’:>IX npeaAMETOB;

3V) yMeHue onepupoBaTh MOHATUAMU: Trpad), CBSI3HBIN rpad, AEpPeBO, MUK, Ipad Ha IIIOCKOCTH;
YMEHHME 337aBaTh U OMUCHIBATh Ipadbl pa3IMuHbIMU CLIOCOOAMHU; UCTIOIb30BaTh I'padbl IPU pELICHUN
3a1ad;

4Y) YMCHHC CBO60,[[HO ONneprupoBaTh IMOHATHAMH: COYCTAHUC, IICPECTAHOBKA, YUCIIO COquaHHﬁ,
YHCJIO NIEPECTaHOBOK; OMHOM HBIOTOHa; YMCHUC TPUMCHATDH KOM6I/IHaTOprIe (baKTBI N PACCYKICHUA
JJId pCUICHUA 3a1a4;

5V) ymenue onepupoBaTh MOHATHSAMH: HATypalbHOE YMCIIO, IIEJI0€ YUCIIO, OCTATOK MO MOAYIIO,
parMoHAIBHOE YHUCIIO0, UPPAMOHATEHOE YUCII0, MHOXKECTBA HATYPAIBHBIX, IIEIBIX, PAllMOHATBHBIX,
JIEHCTBUTEIIBHBIX YHWCE, YMEHHE HCIIOJIb30BaTh MPHU3HAKK JIETUMOCTH, HAWUMEHBIIHN OOIIHiA
JeNUTeNh U HauMeHbIllee o0lnee KpaTHoe, anroput™ EBKIKIa MpH pelieHny 3aa4; 3HaKOMCTBO C
Pa3IMYHBIMU MO3UIIUOHHBIMUA CUCTEMAMH CUUCIICHUS,

6Y) yMeHue CBOOOJHO OMEPUPOBATH MOHITUSIMU: CTENEHb C IEeNbIM I[OKa3aTeleM, KOpPEHb
HAaTypaJbHON CTETNEHHU, CTENEeHb C pallMOHAIBHBIM IIOKa3aTeJeM, CTENEeHb C JICHCTBUTEIbHBIM
(BelleCTBEHHBIM) TTOKa3aTeseM, JJorapudM uncia, CHHYC, KOCUHYC U TAHT€HC TPOU3BOJIBHOTO YHCIIa;



7Y) yMeHHE ONepHpOBaTh MOHATUSAMU: TOXKAECTBO, TOXKAECTBEHHOE NMpeoOpa3oBaHKe, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMA YpPaBHCHUN M HEPABEHCTB, PAaBHOCHUIBHOCTb YPaBHEHUW, HEPABEHCTB H
CHCTEM, palMOHAJbHBIE, HpPpalMOHAIbHBIC, IOKa3aTeJbHbIC, CTENEHHbIE, JorapupMUIEcKue,
TPUTOHOMETPUYECKUE YPABHEHUs, HEPABEHCTBA U CUCTEMBl; YMEHUE peEllaTb YypPaBHEHMUS,
HEPaBEHCTBA M CHCTEMBI C IOMOIIBIO Pa3IUYHBIX IIPUEMOB; PEIIATh YPABHEHUs, HEPABEHCTBA U
CHUCTEMBI C I1apaMETPOM; IPHUMEHATb YyPAaBHEHUs, HEPABEHCTBA, MX CHUCTEMbl I pELICHUS
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTel HAyKU U peaslbHOM KU3HMU;

8Y) ymenue cBOOOAHO oOIEpUpPOBaTh MOHATUAMH: Tpaduk QyHKIMU, oOpaTHas QYHKIHUS,
KOMITO3UIUS (PYHKIMH, TuHEeitHas QyHKIMA, KBaApaTUyHast QYHKIHS, CTeNIeHHast (QYHKIHS C LETBIM
mokaszarejeM, TpPUTOHOMETpHUYECKHE (YHKUUHU, OOpaTHblE TPUTOHOMETpUYECKHE (¢ YHKIUH,
nokaszarejbHas U JorapupmMuueckas GyHKIHUU; YMEHHE CTPOUTH TpapuKu (DYHKIHA, BBITOIHATH
npeoOpa3oBanus rpaduKoB (PyHKIHMI, yMEHUE UCTIONB30BATh rpaduku GYyHKIUN U1 — U3yICHUS
— IPOILIECCOB U 3aBHCUMOCTEH MPH PEIICHUH 33aa4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3 PEeaIbHON
KHU3HH; BBIpaXKaTh (JOPMyJIaMU 3aBUCUMOCTH MEXAY BEJIMYMHAMU; YMEHUE CBOOOTHO ONEpUPOBATh
HOHATUSAMM: UYETHOCTh (YHKIMH, MEPUOAUYHOCTh (PYHKLUUH, OrPAaHUYEHHOCTh (YHKIIHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (PYHKIIMH, HanOOJIbllIee U HAMMEHbIIee 3HaYeHUsI (PYHKIIUHU Ha
POMEXYTKE; YMEHHE TMPOBOAMTH HCCIENOBaHHE (YHKIMH; YMEHHE HCIIOJIB30BaTh CBOWCTBA M
rpaduku QyHKIMIA U pelIeHus] ypaBHEeHUI, HEPAaBEHCTB M 33/1a4 C TTapaMeTpaMu; H300paxarh Ha
KOOPJMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM;

9Y) YMCHHC CB06OI[HO OIICPUPOBATL IIOHATHUAMHU: ITOCICAOBATCIILHOCTD, apI/I(i)MCTI/I‘IeCKaSI
nporpeccusda, recoMeTpuieCkas nmporpeccus, OCCKOHEUHO Y6BIB3.IOH_[3.5{ reoMETpHUICCKasa IMPOrpeccusi;
YMCHUCE 3a1aBaTh MMOCJICAOBATCIIBHOCTHU, B TOM YHCECII IOMOIIBIO PEKYPPCHTHBIX (I)OpMy.]'I;

10Y) ymeHue oneprupoBaTh NOHATUSAMU: HEMIPEPBIBHOCTh (DYHKIIMU, aCUMIITOTHI rpaduka QyHKIHH,
nepBasi 1 BTOpasi MPOU3BOJIHAS (YHKIIMH, T€OMETPUUYECKUN U (PU3MUECKUN CMBICT MPOU3BOIHOM,
nepBooOpa3Has, ONpeAeNeHHbI WHTErpall; YMEHHME HaXOJUTh ACHMIITOTHI rpapuka (yHKIUY;
YMEHHME BBIYHUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEJIEHUS, YaCTHOTO M KOMIIO3ULMHU (QYHKIIH,
HaXOJUTh ypaBHEHHE KacaTelIbHON K rpaguKy QyHKIMH; YMEHHUE UCIIOIb30BaTh IPOU3BOAHYIO TS
uccieoBaHus (PYHKIMM, 111 HaXOKICHUs HAWIydIlero pemieHus B NPUKIAJHBIX, B TOM YHCIE
COLMAJIbHO-9KOHOMHUYECKUX M (U3UYECKUX 3a7ayax, Uil ONpeAeTeHUs CKOPOCTH M YCKOPEHUS;
HaXoJuTh IUIOIIAJM U 00BeMbl (UIYyp C TIOMOIIBIO HHTErpaia; MPUBOAUTH IPHUMEPHI
MaTeMaTHYECKOT0 MOJICIMPOBAHUS C MOMOIIBIO U] PepeHIInaNbHbIX YPaBHEHUH;

11VY) ymenue onepupoBaTh MOHATHSAMHU: KOMILJIEKCHOE YHCIIO, CONMPSKEHHbIE KOMIUJIEKCHBIE YncIa,
MOJ1yJIb U apryMEHT KOMILUIEKCHOTO uncia, (opMa 3aluci KOMIUIEKCHBIX Yncen (reoMeTpuyeckas,
TPUTOHOMETpHUUECKass M anreOpanydeckasl); yMeTb IPOU3BOJIUTH apU(pMETHUEcKUe JeHCTBUS C
KOMIIIEKCHBIMH YUCJIaMU; IIPUBOAUTH IIPUMEPBI UCIIOIb30BAHNS KOMIUIEKCHBIX YUCEIT;

12V) ymeHune cBOOOTHO ONEPUPOBATH MOHATHAMHE: CpeiHee apuMeTUIecKoe, MeIuaHa,
HauOoJbIlIee U HAMMEHbIIIee 3HAUCHUsI, pa3Max, JUCIIEPCHs], CTAHAAPTHOE OTKIOHEHUE IS
OTIMCAHUsI YUCJIOBBIX JIAHHBIX; YMEHHE UCCIIEIOBATh CTATUCTUYECKUE JJAHHBIC, B TOM YHCIIE C
pPUMEHEHHEM I'paUYeCKUX METO/IOB U 3JIEKTPOHHBIX CPEJCTB; TpaduuecKH UCCIeI0BaTh
COBMECTHbIE HAOIIOACHHSI C TOMOUIBIO AMArPaMM PAacCEUBAHUSI U JIMHEHHON perpeccuu;



13Y) ymeHue HaXOAWTh BEPOSITHOCTH COOBITUH C WCIOJIH30BAHUEM TpaPUUECKHX METOJIOB;
MIPUMEHSITH JIJIS peIISHUS 3371a9 OPMYITbI CIIOKEHUS U YMHOKEHUS BEPOSITHOCTEH, OpMYITy MTOTHOU
BeposATHOCTH, (hopmyiy beprymiu, koMmOuHAaTOpHBIE (DAKTHI U (POPMYIIBI, OIIECHUBATH BEPOSTHOCTU
peabHBIX COOBITHH; YMEHHE ONEpPUPOBATH IMOHATHUSAMHU: CIydaiiHas BEIUYHHA, PaCIpeeICHUE
BEPOATHOCTEH, MAaTeMaTUYeCKOe OXHUAAHUE, NUCIEPCUs M CTaHAapTHOE OTKJIOHEHHE CIy4dalHON
BEJIMYMHBI, QYHKIIUU paCIpeIesICHUs U IJIOTHOCTH PABHOMEPHOI'0, TOKA3aTeIbHOTO U HOPMAJIBHOTO
pacnpeziefieHui; yMeHHe UCIOIb30BaTh CBOMCTBA U3YUEHHBIX paclpeiesieHui Ui perieHus 3aay;
3HAKOMCTBO C MOHSTHUSMHU: 3aKOH OOJIBIIMX YHCEN, METObl BHIOOPOUYHBIX HCCIIEIOBAaHU; yMEeHUE
MNPUBOJUTH TPHUMEPHI TMPOSBICHHUS 3aKOHA OONBIIMX YHCEN B TPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

14Y) ymeHue cBOOOAHO ONEPUPOBATh MOHATUSIMM: TOYKA, MpsAMasi, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKUI yroji, JABYIpaHHBIH yroj, TPEXTPAaHHBIM Yroy, IepeceKarolmecs,
napajjelibHble M CKpEIMBAIOLINECs NpsSMble, MapajuIeIbHOCTh U NEPIEHAUKYISAPHOCTD MPSIMBIX U
IUIOCKOCTEH, YToJl MEX1y IPSAMBIMH, YTOJI MEXY IPSMOM U IIIOCKOCTBIO, YTOJI MEKY IIIOCKOCTAMU;
yYMEHHUE HUCII0JIb30BaTh MPU PELICHUH 3a/1a4 U3Y4YeHHbIe (aKThl U TEOPEMbI IJITAHUMETPUH; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB B OKPYXAlOIIEM MHpE; YMEHHME ONEpUpOBATh IOHATHSIMU:
MHOTOTPaHHHK, CEYeHNEe MHOTOTpaHHHKA, IPAaBUIBHBIN MHOTOTpaHHHK, IPU3Ma, IUpaMua, Gurypa
¥ TIOBEPXHOCTH BpaIlleHUs, HMIHHAP, KOHYC, ap, chepa, pa3BepTKa MOBEPXHOCTH, CEUSHHS KOHYCa
U IWIMHpPA, NapajieIbHble OCH WM OCHOBAHUIO, CEYEHHE I1apa, IIOCKOCTb, Kacaromasics chepsl,
IWIMH/PA, KOHYCa; yYMEHHE CTPOUTh CEYEHHWE MHOIOrpaHHMKa, H300pa’kaTb MHOTOTPAHHUKH,
(GuUrypsl 1 MOBEpXHOCTU BpAILEHUS, UX CEUYCHMS, B TOM YHCJE C MOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHUE MpPHUMEHATh CBOICTBa TIeOMETPUYECKUX (UIyp, CaMOCTOATENBHO (HOPMYIHPOBATH
OTIpeieNIeHUs] U3y4aeMbIX ,(pUryp, BIIBUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX T€OMETPHUUYECKUX
¢uryp, oOOCHOBBIBaTH WJIM ONPOBEPraTh HX; YMEHHE MPOBOAUTH Kiaccuukauuioo ¢GUryp mo
Pa3IUYHBIM MPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE TOTIOJHUTENbHbIE TOCTPOCHHUS,;

15VY) ymenue cBOOOIHO ONMEpUpPOBATH MOHATUSAMU: IJIOWAAbL (GUTYPHI, 00BbEM (PUTyphI, BEIMYNHA
yria, paccTOSSHUE OT TOYKH [0 IJIOCKOCTH, PAcCTOSTHUE MEXAY NPSMBIMHU, PACCTOSIHUE MEXIY
IUIOCKOCTSIMH, TUIOLIA](b Cephl, MO b MOBEPXHOCTU MUPAMUIbI, PU3MBI, KOHYCA, IHIUHIDA,
00beM Ky0a, IPsSMOYTOJIBHOTO Mapajulesenuneaa, MMpaMu/Ibl, TpU3MBbl, IIHMIIMHAPa, KOHYca, [1apa;
YMEHHUE HaXxOJUTh OTHOLIEHHE 00BEMOB MOJJOOHBIX (UTYD;

16Y) ymenue cBOOOIHO OTIEpUPOBATH MOHATUSMU: JIBFXKCHHE, TAPAUICIbHBIN TTEPEHOC, CHMMETPHUSI
Ha IUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT, MTpeodpa3oBaHue 1M0100usl, MoA00HbIe GUryphl; yMeHUE
pacro3HaBaTh paBHbIE M MOJ00HBIE (UTYpPHI, B TOM YHCII€ B NMPUPOJE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE UCIO0JIb30BAaTh T€OMETPUYECKNE OTHOIIEHNUSI, HAXOAUTh T€OMETPUUYECKUE BEIMYMHBI (JITMHA,
yToJ1, IJI0IIa b, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB U U3 pealIbHON XKU3HU;

17Y) ymenue cBOOOJHO ONMEPUPOBATH MOHITUSIMHU: MPSIMOYTOJIbHAS CHCTeMa KOOPAHMHAT, BEKTOp,
KOOPJMHATBI TOYKH, KOOPJUHATHI BEKTOpPa, CyMMa BEKTOPOB, IMPOU3BEJIECHUE BEKTOpAa Ha YHCIIO,
pa3JoXeHne BEeKTopa 1Mo 6a3ucy, CKalsipHOe MPOU3BEICHHE, BEKTOPHOE IPOU3BEICHUE, YTOJI MEXKIY
BEKTOpPAMM; YMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METOA JUIS pelIeHUs
FeOMETPUUECKUX 3ajlad U 3aJad JPYrux y4eOHBIX MPEAMETOB; ONEPUPOBATH MOHATUAMU: MaTpUIIA
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2x2 u 3x3, onpeaenuTesb MaTPUILbl, TEOMETPUUECKUNA CMBICIT ONTPEACTUTENS;

18Y) ymeHue moaenupoBaTh peajbHble CUTYalluu Ha SI3bIKE MATEMATUKU; COCTaBJISATh BBIPAYKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4H, UCCIIEN0BATh IIOCTPOCHHBIE MOJIEIH C
UCTOJIb30BAaHUEM ammapara aireOpbl, HHTEPIPETHPOBATH IMOJYYCHHBIH pe3ysbTaT; CTPOUTh
MaTE€MaTUYECKHE MOJEIIN C TOMOIIBbK N'€OMETPUUECKUX MMOHATUNA U BEJINYMH, pEUIaTh CBSI3aHHBIE C
HAMHM [PAKTUYECKHUE 3aJayd; COCTABIIATH BEPOSTHOCTHYIO MOJEIb M HHTEPIPETUPOBATH
MIOJIyYEHHBIN pe3yJIbTaT; pelaTh NPUKIIaJHbIE 33Ja4l CPEICTBAMU MAaTEMATHUYECKOT0 aHAJIN3a, B TOM
YHClie COLUAIbHO-9KOHOMUYECKOTO U (PU3NUECKOro XapakTepa,;

19Y) ymeHnue BBIOMpATh TOIXOISAIIMA METOJ JUIS PEUICHUS 3a/Ja4yd; MOHMMAaHHE 3HAYUMOCTU
MaTEeMATHKd B W3YYCHHHM TPUPOIHBIX K OOIIECTBEHHBIX IMPOLIECCOB U SIBJICHHIA, YMEHUE
pacrno3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, YMEHHUE IPUBOJIHUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOW MaT€MATUUYECKOW HAYKH.



OK

Oo0mme

IIpenMeTHBIE pe3yabTAThI

OK 01

Br16upath crmoco0b1
pelieHus 3a1a4

PO eCCUOHATTLHOM
JeSITEITBHOCTH
MPUMEHUTEIIBHO K
Pa3IUYHBIM KOHTEKCTaM

B 4yacTu TPy/10BOr0 BOCIIMTAHHUS:

- TOTOBHOCTh K TPYAy, OCO3HAaHHE IIEHHOCTH MacTepCTBa,
TPYI0JIO0HE;

- TOTOBHOCTh K AQKTHBHOH [ESTEILHOCTH TEXHOJOTHYECKOH H
COIMAIIbHON HAMpPAaBJICHHOCTH, CIIOCOOHOCTh HWHUIIMUPOBATH,

IUIAHUPOBaTh M CAMOCTOSITEIBHO  BBIMOJHATH — Takylo
JEeSITENBHOCTB;

- HWHTEpeC K pa3iuyHbIM  cdepaM  TpodeCCHOHATBHON
NESITeNbHOCTH,  OBJIAJCHUE  YHHBEPCAJIbHBIMH  Y4EOHBIMU
OIIO3HAaBaTCJIbHBIMH I[Cf/iCTBHﬂMI/Ii

A) 0a3oBble JJOrHYecKHe TeHCTBHA.

- CaMoOCTOSITeIbHO  (hopMynIMpOBaTH U aKTyaJU3UPOBATH

npoGiieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBAaTb CYIIICCTBCHHBIP'I MMpU3HaK HUJIW OCHOBAHHC IJId
CpaBHEHUS, KTacCU(UKAIUN 1 00001IeH S

- ONpeAemsaTb LENH JCSTENbHOCTH, 3a/aBaTh MapaMeTpbl U
KPUTEPUU UX TOCTUIKEHNUS,;

- BBIBIIET ~ 3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SBICHHSX;

- BHOCHUTb KOPPEKTUBEI B ACATCIIbHOCTDH, OLICHUBATE COOTBETCTBUE

MIPOTUBOPCHUUA B

pe3yJbTaToB  EJsIM,  OICHHMBaTh  PUCKA  HOCICACTBHUIl
JESATENBbHOCTH;

- pa3BUBaTh KPE€AaTUBHOC MBIIIJICHUE MPU PCHICHUU XKU3HCHHBIX
npooeM.

b) 6azoBble uccienoBaTejbCKue J1eiicTBUA:

- BJIAICTH HaBbIKAMH HpoeKTHO‘HCCHC}IOB&TCHBCKOﬁ
JesITeTbHOCTH, HABBIKAMU pa3pelieHus mpooiem;

- BBISABJIATH NMPUYUHHO-CIIC/ICTBEHHBIE CBSI3U M aKTYaIH3HPOBAThH
3aJlavy, BBIIBUTaTh THIIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI
JUTSL IOKa3aTeIbCTBA CBOMX YTBEPIKACHUM, 3a/1aBaTh IIapaMeTPphl U
KPUTEPUU PEIICHHUS,

- aQHAIM3HUPOBATH TOJYYCHHBIE B XOJ€ pEIICHUS 3aJayu
PE3YIbTATHI, KPUTUYCCKU OLCHMNBATH nux JOCTOBEPHOCTD,
MIPOrHO3UPOBATh U3MEHEHHSI B HOBBIX YCIIOBUSX;

- yMeTh TMEPCHOCUTHh 3HAHHUSA B MPAKTHUYECKYHD O00JIACTH
JKU3HEICITeIbHOCTH,

- BIIaICTh METOJAMHY JOKA3aTeIbCTB, AITOPUTMAMH PEIICHUE 3a/1a4;
yMmeHue GopMyIHpOBaThH ONPEAEICHUS, aKCHOMa U TEOPEMBI, IPUMEHSATh
WX, IPOBOJUTH NOKAa3aTeNNbHAsA PACCYKICHUS B XOJI€ PEIICHNUS 3a1ad;

- YMETb ONEpPHPOBATH MOHATHAMU: CTENEHb YHCIHA, JIOTapu(pM YHCIa;
YMEHHE BBIMOJNHATH BBIYMCICHUS 3HAYCHHE M NpeoOpazoBaHUe
BBIPQKEHHH CO CTENeHsAMH Jiorapudmamu, mpeoOpazoBaHuEe APOOHO-
palOHAIBHBIX BBIPAXXECHHI;

- YMETh OINEPHPOBATh MOHATHSIMH palHOHAIBHBIE, HUPPALNOHAILHBIC,
MOKa3aTenbHbIe, CTEICHHBIE, JIOTapru(pMUIecKue, TPUTOHOMETPUIECKUE
YpaBHEHUS M HEPABEHCTBA, M HX CHCTEMBI;

- YMETh ONEpUPOBaTh MOHATUSAMH: (PYHKLIMSA, HempepbiBHAS (YHKIUS,
MPOM3BOJHASA, TMEPBOOOpa3Has, ONpEACNEHHBIA WHTErpal; yMEHHE
HaxXOIUTh TIPOM3BOJAHBIC  JJIEMEHTAPHBIX  (YHKIUH, HUCIONB3YS
CIPaBOYHBII MaTepHai; UCCIEN0BATh B MPOCTEHIINX CIIydasX (YHKIUH
Ha MOHOTOHHOCTBb, HaXOIHUTb HanOoJbIIee HAaUMEHBIIEE 3HAYCHHE
(YHKIUH; CTPOUTH TPpaUKH MHOT'OWIEHOB C HCIIOB30BaHUEM alapaThl
MaTEMaTHYECKOTO aHaIN3a; IMPHUMEHATh MPOU3BOJHYIO IPH PEIICHUH
3aJa4 Ha JBHXKCHME; peIlaTh NMPaKTUKO-OPUEHTHPOBAHHBIE 3a7aud Ha
HanOOJbIIee HAaUMEHBIIIEE SHAYCHUA, HAXOXICHUA IIYTH, CKOPOCTU H

YCKOpPEHHS;
- YyMeThb ONEpUpOBAaTh MOHATUSMH: paluOHaNbHAs  (QyHKIUS,
nokaszarenbHas (YHKOWS, CTerneHHas (QYHKIUS, JorapupmMuyuecKas

(byHKIUS, TPUTOHOMETpHUECKHe (yHKINHU, 0OpaTHbie PYHKIMN; YMEHHE
CTpOUTh TpadUKH M3YUEHHBIX (YHKLHUH, MCHOJIB30BaTh TPaQUKH MpH
W3yUYeHHUHU TIPOIIECCOB U 3aBUCHMOCTEH, MPH PEIICHUN 331a4H U3 JIPYTUX
yueOHBIX TpPEeIMETOB ¥ 3ajad W3 pealbHOH JKU3HH, BBIPAXKaTh
(dopMyaMu 3aBUCUMOCTH MEXIY BETUUNHAMU;

- YMETb pellaTh TEKCTOBBIE 3aJayd PA3HBIX THIIOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJH M YacTH, Ha JBU)KEHUE, paboTy, CTOMMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 3aa41 U3 00J1acTH YIPaBJICHHUS TUYHBIMU U CEMEHHBIMHU
(¢uHAaHCAMM); COCTABIATH BBIPAKEHHUS, YPaBHEHHS, HEPAaBEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 3a/1a4M, HMCCIICIOBATh ITOJydEHHOE PEIICHUE U
OLICHMBATh MPaBIONOA0OHOCTh PE3yIbTaTOB;

- YMETbH ONEpUPOBATh MOHATUSIMU: CpeiHee apu(pMETHIECKOe, MEANaHa,
HanOoJbllice HAMMEHBIIeE 3HAYCHUE, pa3Max, JUCIEPCHs], CTAHIAPTHOE




- yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX
o0Jacrei;

- BBIJIBUTATh HOBBIC UJICH, TIPEAJIaraTh OPUTrHHATIBHBIC TIOIXOIbI U
pEUICHUs; UMETh  CIIOCOOHOCTh HMX  KCIIOJNIB30BaHUSA B
MO3HABaTEJIbHOM U COLMAILHON MPAKTHKE

OTKJIOHEHHE YUCIIOBOTO HabOpa; yMEHHE WU3BJIEKaTh, HHTEPIPETUPOBATD
WH(pOPMAITHIO, IPECTABICHHYIO B TAONIMIIaX, HA ANarpaMMax, rpadukax,
OTpa’Karolllie CBOWMCTBAa peajbHBIX MPOLECCOB SIBICHUN; MPENCTaBIATD
WHPOPMALMI0 C TOMOIIBI0 TaONWIBl JWarpaMM; HCCIEIO0BAThH
CTaTUCTHYECKHE JIAHHBIC, B TOM YHCIIC C MPUMEHEHHEM Trpaduyeckux
METOJIOB JICKTPOHHBIX CPECTB;

- YMETh OIEPHPOBATH MOHITHUAMU: CIYYaWHBIA ONBIT W CIIy4aiHOE
COOBITHSI, BEPOSATHOCTh CIYyYailHOTO COOBITHS; YMEHUE BBIYHUCIATH
BEPOSITHOCTh C HCIOJb30BaHHEM TrpadUUecKuX METOJI0B; MPHUMEHSITH
(hopMyJia CIIOKEHUS YMHOXKEHHUSI BEPOSATHOCTEH, KOMOMHATOPHBIC (DaKThI
1 (OpMyJIbI TIPU PEIICHUU 33J1a4; OICHUBATh BEPOSTHOCTU PEalIbHBIX
COOBITHIf; 3HAKOMCTBO CO CIIyYailHBIMH BEJIMYHMHAMH; y MCHS HE
MPUBOIUTH MIPUMEPHI TIPOSIBIICHHS 3aKOHA OOJIBIINX YHCEN B TIPUPOTHBIX
M OOIIIECTBEHHBIX SBJICHMIA;

- yYMETh ONEPUPOBATh MOHITUSAMH: TOYKA, TMPsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, JBYIPAaHHBIA  YrOJ, CKpEIUBAIOIIUECS  TMPSMBIE,
NapayieTbHOCTH MEPICHIUKYISPHOCTh TPSMBIX U TUIOCKOCTEH, Yroi
MEXy MPSIMBIMHU, YTOJl MEXAy MPSIMOH U IJIOCKOCTBIO, YroJl MEXIy
TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JIO TUIOCKOCTH, PACCTOSHHE MEXTY
MPSIMBIMU, PACCTOSHUE MEXK]TY IJIOCKOCTSIMH, YMEHHUE HCIIOJIb30BaTh IPU
pelIeHnH 3aj1a4 MU3ydeHHbIEe (DAKTBI U TEOPEMBbI TUIAHUMETPHH;, YMEHHUE
OILICHUBATh Pa3Mephbl 00BEKTOB OKPYIKAIOIIETO MHPA;

- yMeTb ONEPUPOBATHL TMOHATHSIMH: MHOTOIPAHHHUK, CCUCHHE
MHOTOTpaHHWKa, KyO, MapajUlefienumne], Npu3Ma, nupamuia, (QUrypsl
MOBEPXHOCTH BpAIICHUS, [IWJIMHIP, KOHYC, 1ap, chepa, ceueHue Guryp
BpallleHus, TUIOCKOCTh, Kacaromasics cepsl MWIHHAPA, KOHYCa, TUIOIIATh
MOBEPXHOCTH MUPAMHJIBL, TIPU3MbI, KOHYCA, IWIMH/IPA, TUTomas chepsl,
o0pem KyOa, IpAMOYTOJIBHOTO MapajuleenuIea, MMPaMUAIbI, TPU3MEI,
MWIMHIpPA, KOHycCa, IIapa; yMEHHEe H300pakaTb MHOTOTPAaHHUKHA U
MOBEPXHOCTH BpAILIEHUS, UX CEUCHUS OT PYKH, C TIOMOIIBIO Y€PTEIKHBIX
WHCTPYMEHTOB W O3JICKTPOHHBIX CpPEJICTB; yMEHHE pPAaclo3HaBaTh
CUMMETPHUIO B TMPOCTPAHCTBE; YMEHHE pAaCIO3HABATh NPaBUIHHBIC
MHOTOTPaHHUKH;

- YMETh OTIEPUPOBATh MOHATUAMU: IBHKCHUE B IIPOCTPAHCTBE, T000HbIE
¢urypel B TPOCTPAHCTBE, WCIOJIB30BATh OTHOILICHUE IUIOMIAAeH
MMOBEPXHOCTH M 00BEMOB TMOTIOOHBIX (GUTYP TIPU PEIICHUH 33]1aY;




- YMETh BBIYHCIATH T€OMETPHUIECKUE BETMYUHBI (AJTMHA, YTOJI, MJI0IIA b,
o0BpeM, TIIOMAAb TOBEPXHOCTH), HCIIONB3YS W3yYeHHBIE (POpMymBl U
METO/BI,

- YMETh ONEpPHPOBATh MOHATUAMU: IPAMOYTOJbHas CCTeMa KOOpAMHAT,
KOOpDAMHATBl TOYKH, BEKTOp, KOODAMHATBI BEKTOpa, CKAaJSIPHOE
MIPOM3BEIEHHE, YTOJI MEXIY BEKTOPaMH, CyMMa BEKTOPOB IIPOU3BEACHHUE
BEKTOpa Ha YHCJIO; HAXOAWTh C TOMOIIBIO H3YyYEHHBIX (HOopMyI
KOOPJMHATHI CEpPEeIMHBI OTPE3Ka, PACCTOSHNE MEXKIY ABYMS TOUKAMU;

- YMETh BBIOMpATh MOAXOAALINN N3yYSHHBI METOA IS PELICHUs 3a1a4,
pacrio3HaBaTb MaTeMaTUYeCKUi (baKTI)I U MaTeMaTU4YC€CKHE MOACIN B
IMPUPOAHBIX O6H1€CTB€HHI)IX SABJICHUAX, B UCKYCCTBEC; YMCHUEC IIPUBOJUTH
OpUMEPbl  MATEMATHYECKUX  OTKPBITUA  pPYyCCKOM W MHUpPOBOMU
MaTeMaTUYECKON HayKH.

- YMEHHE OIepHPOBATh TMOHATHSIMH: OINpEeTeHNe, akCHoMa, Teopema,
CIIC/ICTBHE, CBOWCTBO, MpPHU3HAK, JOKA3aTebCTBO, PABHOCHJIBHBIE —
dbopMynupoBkHM; —  yMmMeHue  (GOpMyIupoBaTb  oOpatHoe WU
MPOTHBOIIOJIO)KHOE ~ YTBEpXKJEHHE,  TPUBOJAWTH  NPUMEPHl |
KOHTPIPUMEpBI, HCIOJIb30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIIUH;
MPOBOJWTH JIOKA3aTeNIbHBIE PACCYKICHHS TMpH pPEINIeHHH 3ajad,
OIIEHUBATh — JIOTHYECKYIO TIPaBHIILHOCTD PAcCyKICHHIA;

- YMEHHE OIEpUpPOBaTh MOHATHUSIMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHHH WU
HEPaBEHCTB, PAaBHOCHWIBHOCTh YypaBHEHWH, HEPAaBEHCTB M CHCTEM,
palMoHaJbHBIE, HppalMOHAJbHBIE, IIOKAa3aTelbHbIE, CTCICHHEIE,
norapupMuIecKrue, TPUrOHOMETPHUYECKUE YPaBHEHUS, HEPABEHCTBA

W CHCTEMBI, YMEHHE pellaTh ypaBHEHUS, HEPAaBEHCTBA M CHCTEMBI C
MOMOIIBIO PA3IMYHBIX TPHEMOB; pEIllaTh ypaBHEHUS, HEPaBEHCTBA U
CHUCTEMBI C TIapaMeTpoM; NPUMEHATh YpPaBHEHHs, HEPaBEHCTBA, HX
CUCTEMBI JIJIsl PEIICHUs] MaTeMAaTUYECKUX 3ajad M 3aJlad U3 Pa3udHBIX
obmnactelt HAYKH U pealbHOM JKU3HU;

- YMEHHE MOJECIMPOBATH peasbHbIE CUTYAIlMM Ha SI3bIKE MaTeMaTHKH;
COCTaBJISITh BBIPQKEHUSI, YPaBHEHHS, HEPABEHCTBA M UX CHCTEMBI IO
YCIIOBHIO 33/1a4H, HCCIIE0BATh

MOCTPOCHHBIE MOJICJIM € WCIIOJB30BaHMEM amnmapara anreOpel,
WHTEPIPETUPOBATh MOIYYEHHBIH Pe3yNbTaT; CTPOUTh MaTeMaTHUECKUE
MOJIEJIH C TOMOIIBIO TeOMETPUIECKIX




MOHSTHUN U BEJIMYMH, PellaTh CBA3aHHbIE C HUMM MPAKTUYECKHE 3314y,
COCTaBIIAITh BEPOATHOCTHYIO MOJEIb U MHTEPIPETUPOBATH OIYYCHHBIN
pe3ynpTaT,  pemaTh  NpUKIagHble  33Jayd  CpeJCTBAMHU
MaTeMaTHYECKOTO aHAJIN3a, B TOM — YHCJIE COIIMATIbHO-DKOHOMHUYECKOT O
1 (PU3UIECKOTO XapaKTepa;

- yMEHHE BBIOMpATh MOAXOAALIMH METON A PELIeHHs 3a4adH;
MMOHUMaHue

3HAYMMOCTH MAaTeMaTHUKH B W3YyUYCHHH HPUPOIHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SBIICHUI; YMEHHE DACIIO3HaBaTh IPOSBICHHE 3aKOHOB
MaTeMaTHKH B HCKYCCTBE, YMEHUE

[IPUBOJUTH NPUMEPBI — MATEMATHYECKUX — OTKPBITUNA POCCUMCKON U
— MUPOBOM MaTEMaTU4YECKOU HayKH.

OK 02.

OcCyIecTBIATh  IMOUCK,
aHaIms3 5
HMHTEPIPETAIIUIO
WHPOPMAITUH,
He00X0IUMOIT IS
BBIIIOJIHEHUS 3a7a4
npoecCuoHaIbHON
IEATENBHOCTH.

O0J1acTH EHHOCTH HAYYHOT O MO3HAHUS:

- c(hOpMHPOBaHHOCTH MHUPOBO33PEHHS; COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd M OOIECTBEHHON
MPaKTUKH, OCHOBAHHOTO Ha TUANIOTE KYJIBTYP, CIIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETO MECTa B MOJUKYIHTYPHOM MHPE;

- COBEPLICHCTBOBAHHUE SI3IKOBOM M UUTATEILCKOIN KyJIbTYpPHI KaK
CPEACTBO B3aMMOJECHCTBUS MEXLy JIIOJbMH U MIO3HAHUS MHPAa;

- OCO3HAaHWE IIEHHOCTH HAay4HOU JeSTeTbHOCTH, TOTOBHOCThH
OCYILECTBIISTH NPOEKTHYIO M UCCIIEI0BATENbCKYIO JESTENbHOCTh
WHIWBUAYaIBHO U B TPYIIIE

OsJiageHue yHHBEpPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH
JeliCTBUAMU

A) pat6oTa ¢ undopmanueii:

- BJIaJ€Th HaBbIKAMHU IIOJIYYCHUA HHq)OpMaHHH N3 UCTOYHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIISTH MOUCK, aHAIM3,
CUCTEMATH3AllMI0 WHTEPIIpeTaluio WHPOPMAIMH Pa3TMYHBIX
BUJIOB 1 (DOPM TIpEJICTABIICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMyHBIX (hopMax ¢ yd€TOM Ha3HAYCHUS
vH(pOpMAIIMU M TENEBON ayJAUTOPUU BBIOUPATH ONTUMAIIEHYIO
(hopmy TIpencTaBIIeHUS U BU3YyaIU3aIlin

- OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh HWH(pOpMAIUH, o€
COOTBETCTBHE MPABOBLIM U MOPAIbHO-3THUECKIM HOPMaM;

- BJIAQJICHHE METOJAaMM [I0KA3aTENbCTB, AITOPUTMAMHU PELICHUS 3a4ady;
yMeHHE (GOPMYTUPOBATH ONPEICICHHUS, AKCUOMBI U TCOPEMBI, IPUMECHSTh
UX, TPOBOJIMTH JIOKA3aTEJIbHbIE PACCYKIEHUA B XOJI€ PEIICHUS 3a/1a4;

- YMEHHE ONEPHPOBATH MOHATHUAMU: CIYYaWHBIM ONBIT W CiIydailHOE
COOBITHE, BEPOATHOCTH CIYYAHHOTO COOBITUS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C MHCIOJb30BAHHMEM TIpaUUYecKUX METOJO0B; NPHUMEHSTH
(OPMYJIBI CII0XKEHHS U YMHOXEHUS BEPOATHOCTEH,

KOMOWHATOpHBIE (PaKThl U QOPMYJIBI TPU pEIICHUH 3a/a4; OIICHUBAThH
BEPOSITHOCTH pEaNbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4alHBIMH
BEIMYMHAMH; YMEHHE TPUBOAUTH NPUMEPHl TMPOSABICHUS 3aKOHA
OOIBIINX YUCEIN B IPUPOIHBIX U OOMIECTBEHHBIX SIBICHUSX;

- yYMEHHE ONepUpOBaTh MOHATHSAMH: palUoHaTbHass (YHKIUS,
nokaszarenbHas (yHKUOMS, CTerneHHas (QYHKUOUs, JorapupmuyuecKas
(GyHKIUS, TPUTOHOMETpUYUECKHE (DYHKIINHU, 0OpaTHbIe (PYHKIHHN;
YMEHHUE CTPOUTH rpaMKu U3yUYEHHBIX QYHKIUH, HCIIOIb30BATh TPaduKU
NpU M3YYEHUH MPOIECCOB M 3aBUCUMOCTEH, NMPH pELICHUH 3adad U3
JPYTrUX y4eOHBIX MPEIMETOB U 3aJ1a4 U3 peallbHON JKU3HH;

BBIpakaTh (popMyamMy 3aBUCHMOCTH MEXIy BETUUHMHAMM;

- YMEHHE OIEePHPOBATh MOHITHUAMU: ONpPEJETICHHe, aKCHOMa, TEOpeMa,
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- HCTIONB30BaTh cpencTBa WHGOPMAITMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTMHA B PpEIICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OpPraHM3AIlMOHHBIX 33734 COOJIOJICHUEM
TpeOOBaHUI 3PTOHOMHUKH, TEXHUKU O€30MAaCHOCTH, TUTHCHBI,
pecypcocOepexkeH s, MPaBOBBIX U OTHYCCKHX HOPM, HOPM
nH(pOPMAITHOHHON 0€30TIaCHOCTH;

- BJIQJICTh HABBIKAMH PACIO3HABAaHUS W 3alUThl WH(OpMAIUH,
MH(OPMAIMOHHOM 0€30MMaCHOCTH JIMYHOCTH

CJICJICTBUE,CBOMCTBO, TPHU3HAK, J0KA3aTeIbCTBO, PABHOCHIIBHBIE —
dbopMynupoBKkH; —  yMeHHe  (OpMyIHpoBaTh  OOpaTHOE W
MPOTUBOIIOJIOKHOE  YTBEPXKICHHE,  NPUBOJUTH  NIPUMEPBHl U
KOHTPIIPUMEPBI, KCIOJIB30BaTh METOJ MAaTEeMaTHUYSCKOW WHAYKIIWY;
MPOBOJUTH JIOKA3aTeNbHBIE PACCYKICHHS TMpPH pPEINICHUH 33jad,
OIIEHUBATh — JIOTHYECKYIO TIPaBUILHOCTD PACCyIKICHHIA;

- YMEHHE ONCpPUPOBATH MOHATUSIMHU: MHOXKECTBO, IOJMHOXKECTBO,

ornepaun HaJd MHOXECTBaMH; YMEHHE HCIIOJIb30BaTh TCOPETUKO-

MHOKECTBEHHBIM — ammapaT [JIsl ONMHUCAHUS PEATBbHBIX IMPOIECCOB U
SBJICHUM M TNPH PEIICHUWW 3a7ad, B TOM YHCJIEC M3 JIPYIHX Y4eOHBIX
MPEeIMETOB;

- YMEHHE MOJEIUPOBATh peaJbHBIC CUTyallMH Ha A3BIKE MAaTEMaTHKH;
COCTaBJISITh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI IIO
YCIIOBHIO 33Ja4H, HCCIEI0BATh

MOCTPOCHHBIE MOJEJIM C UCIOJIB30BaHMEM amnmapara anreOpsl,
VHTEPIPETUPOBATh MOJYYEHHBIM PE3ysbTaT; CTPOUTh MATEMATHUYECKHE
MOJEIIN € OMOIIBIO FEOMETPUIECKUX

MOHATHN U BEJIMYMH, PEIIATh CBA3aHHBIE C HUIMH MPAKTUYECKHE 33134,
COCTaBJISITh BEPOSITHOCTHYIO MOJEIIb M HHTEPIIPETUPOBATH IOJTYUYEHHBIN
pe3ynbTar,  pemarb  NPUKIAMHBIE  33Ja4d  CPEACTBAMH
MaTEMaTHYECKOTO aHATIN3a, B TOM — YHCIIE COLIMATIbHO-DKOHOMHYECKOT O
1 (PU3HUYECKOTO XapaKTepa;

- yMEHHE BBHIOMpATh MOMXOAANIMA METON JJs PEIIeHHs 3aJauH;
MMOHMMaHue

3HAYMMOCTH MAaTeMaTHUKH B W3YUYEHHHM HPUPOAHBIX U OOILECTBEHHBIX
IIPOLIECCOB U SIBJICHUM; YMEHHME pPAaCIO3HABaTb IPOSBICHUE 3aKOHOB
MaTE€MaTHKHU B UICKYyCCTBE, yMEHUE

MPUBOJUTH NPUMEPBl — MaTEMAaTHYECKUX — OTKPBITUH POCCUMCKON U
— MUPOBOM MaTEMaTU4YECKON HAyKH.

OK 03.

[1nanupoBats
pean30BhIBATh
coOCTBEHHOE
npogeccuoHanbHOe
JMYHOCTHOE pa3BUTHE

u

B 001acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

- cOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, ITHYECKOTO
TOBEJICHUSA;

- CIIOCOOHOCTH OIICHWBAThH CHTYAITUIO W MPHUHUMATH OCO3HAHHBIC
pelIeHus, OPUCHTUPYIOCh HA MOPAJIbHO HPABCTBEHHBIC HOPMBI U
IICHHOCTH;

- BJIaACHHUC MCTOAAMH JOKA3aTCJIbCTB, AJITOpUTMAaMM PCHICHUA 3adad,
YMCHHUEC (bOpMy.TIHpOBaTL OIIPEACIICHUA, AKCHOMBI U TCOPEMBIL, IIPUMCHATH
HUX, MPOBOAUTH AOKA3aTCIIbHBIC PACCYKJICHUA B XOAC PCUICHUA 3a/1a4;

- YMEHHE ONEpUpOBaTh MOHATHUAMH: (QYHKLUS, HEMpephIBHAS
GyHKLUS, [POU3BOJHAsI, IEpBOOOpa3Hasl, OIpPEIENICHHbIH WHTErpa;
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- OCO3HaHHE JMYHOTO BKJaJa B IOCTPOEHUH YCTOMUMBOTO
Oymy1ero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAUTEISIM U (WIIH) APYTUM
YIeHaM CEMbH, CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAaHHOIO
NPUHSTUS 1IEHHOCTEH CEeMEWMHON J>XM3HU B COOTBETCTBUH C
TpaJIulUsIMU HapoaoB Poccuu;

OBianeHue yHUBEPCATbHBIMYU PEryasiTUBHBIMHU JeiCTBUSIMH
A) camoopraHuzanms:

- CaMOCTOSITENTEHO OCYIIECTBIISITH IT03HABATEIHHYIO
JeSITENbHOCTD, BBISBIISITH TIPOOJIEMBI, CTAaBUTh B (JOPMYITUPOBATH
cOOCTBEHHBIE 3aJa4d B 00pa30BaTeNbHON MNEATENBHOCTH U
KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITENIFHO COCTaBISATh IUIAH pEIIeHUs MTpoOIeMbl C
y4ETOM HUMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
NpeAnOYTEHU;

- 1aBaTh OI[EHKY HOBOM CHUTYAIUsIM;

Croco0cTBOBaTh (OPMUPOBAHUIO W MPOSBICHUIO IIMPOKON
SPYIUIMNA B Pa3HBIX OOJNACTSIX 3HAHUH, MOCTOSIHHO TOBBIIIATH
CBO 00pa3oBaTenbHON U KYJIBTYPHBIN YPOBEHB;

B) caMOKOHTPOJIb:

KCIIOJIb30BaTh NpreMa pedIICKCUH JUIs OLICHKH CUTYaIUH, BRIOOpa
BEPHOTO PEICHHS;

- YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATE PEIICHUS
10 UX CHWKEHHUIO;

B) >MouMoHAJIBLHBIH
copMHPOBAHHOCTD:

- BHYTPEHHEH MOTHBALMM, BKJIIOUAIOMUNA CTPEMIICHUE K
JOCTH)KEHHUIO IEIH W YCIEXy, ONTUMH3M, HHHIMATHBHOCTE,
YMEHHE AEHCTBOBATh HCXOJS U3 CBOMX BO3MOXKHOCTEH;

- SMIATHH, BKJTIOUAIOIIEH CITOCOOHOCTH [MOHUMATh
SMOIIMOHAIIFHOE COCTOSHUE APYTY IPYTHX, & YUUTHIBATH €T0 MPHU
OCYILECTBJICHUN KOMMYHHUKAIUH, CIIOCOOHOCTh K COUYBCTBUIO U
COTIEPEIKNBAHUIO;

—  COUMAJbHBIX  HABBIKOB, BKJIIOYAIOIUX  CIIOCOOHOCTH
BBICTpAaWBaTh OTHOIIEHUS C APYTUMH JIIOABMH, 3a00THUTHCH,
MPOSIBJIATH MHTEPEC U pa3penaTb KOH(IUKTHI.

HHTE/LIEKT, MpeanoJararuui

YMEHHUE HAXOAUTh IPOU3BOIHEIE
3JIEMEHTapHBIX — (DYHKIMH, UCIIOIB3Yys — CIPaBOYHbIE — MaTepHaJbl;
— HWCCIeNoBaTh B MPOCTEHIINX CiIydasx (YHKUMH HA MOHOTOHHOCTb,
HaxXOIuTh HauOONbIINEe W HAUMEHbBIINE 3HauCHHS (QYHKIHA; CTPOUTH
rpaK1 MHOTOYICHOB C UCIIOJIb30BaHUEM

anmapara. MaTeMaTHYeCKOI0 aHajiu3a; MPUMEHSTh NMPOU3BOIHYIO INPH
peleHnH 3a1a4 Ha JBUKEHHE; pelllaTh — MPaKTUKO-OPUEHTUPOBAHHBIE
3aJauyd Ha — HauOOJbLINEe U HAWMEHBIIINE 3HAYCHUS, HA HaXOXKACHHUE
MYTH, CKOPOCTH U YCKOPEHHUS;

- yMEHHE ONepUpOBaTh TMOHATUSAMH: palUoOHATbHAass (QYHKIUS,
nokaszarenbHas (yHKOWS, CTerneHHas (GYHKUOUS, JorapupmMuuecKas
(YHKIHSI, TPUTOHOMeTpUIeckne (yHKINH, 0OpaTHbIe QYHKITUHN; YMEHIE
CTpouTh TpadWKH HM3YYCHHBIX (YHKIHUN, UCMOIB30BaTh T'paduKd MPHU
W3y4YEHHH TPOLIECCOB M 3aBUCUMOCTEH, PH PELICHUH 33124

U3 APYruX y4eOHBIX IPEIMETOB U 3a7a4 U3 PEaJbHON )KU3HHU; BBIPaXKaTh
(dhopmynamu

3aBUCHUMOCTH MEKIY BETMUNHAMU;

- yMEHHE pellaTh TEKCTOBBIE 33Jayll Pa3HbIX THUIOB (B TOM YHCIE Ha
MPOLEHTHI, JOIH U YacTH, HA JBM)KEHHE, padoTy, CTOMMOCTh TOBAPOB H
YCIIyT, HAJIOTH, 3a]1a4i

U3 o0JacTh ympaBieHUS JMYHBIMH U CEMEHHbIMH (UHAHCAMN);
COCTaBJISITh BBIPQKEHUSI, YPaBHEHMS, HEPABEHCTBA M MX CHCTEMBI IO
YCIIOBHIO 331a4H, UCCIEA0BATh MOJIyYEHHOE

peleHre 1 OIIeHUBATh NPaBAONOA00HOCTh Pe3yIbTaTOB;

- YMEHHE OIIepUPOBAThH NOHATHAMU: CpeaHee apuMeTHIecKoe, MeI1aHa,
HauOoJblIee 1 HAMMEHbLIEE 3HAYeHUSs, pa3Max, AUCIEePCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa, yMeHHe U3BJICKATH,
WHTEPIPETUPOBATh — HH(POPMAIIHIO,

NpEeICTaBICHHYIO B TA0IMIaX, Ha AnarpaMMax, rpadukax, OTpaykaroryto
CBOWCTBA pealibHBIX MPOIIECCOB U SIBJICHUI; MPEICTABISTH HH(POPMAIHIO
C TMOMOIIIBIO TAOJHUII U TUarpaMM; UCCIIEIOBATh CTATHCTHYECKIE JTaHHbIE,
B TOM YHCJIE C IPUMEHEHUEM

rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPEACTB,

- YMEHHE OIEpUPOBATH MOHATHUAMM: CIyYalHBIA ONBIT M Clly4aiiHOe
COOBITHE, BEPOATHOCTH CIIy4allHOrO COOBITUS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJb30BAaHHEM TIpadUUecKUX METOJO0B; NMPHUMEHSTH
(hopMyJIbI CI0KEHNSI U YMHOXKEHUS BEPOATHOCTEH,
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KoMOWHaTOpHBIE (PaKThl U QOPMYJIBI HPU pEIICHUH 33a/ad; OLCHUBATbH
BEPOSITHOCTU pEalbHBIX COOBITHH; 3HAKOMCTBO CO CIy4YailHBIMH
BEJIMYMHAMH; YMEHHE TPUBOAUTH NPHUMEPHl MPOSBIEHUS 3aKOHA
0OJBIINX YUCET B IPUPOAHBIX U OOIIECTBEHHBIX SBICHUSIX;

- YMEHHE BbIOMpPATh MOIXONAIIMH H3YyYEHHBIM METOH Ul PELICHUS
3ajauyd, paclo3HaBaTh MaTeMaTHYecKue (aKThl U MaTeMaTHYECKHe
MOJIETH B MIPUPOTHBIX

1 OOILIECTBEHHBIX SIBICHUSAX, B HCKYyCCTBE; YMEHUE MIPUBOIUTH IIPUMEPHI
MAaTE€MaTUYECKUX OTKPBITHI POCCUHCKON U MHUPOBOM MaTeMaTHYECKOU
HayKH.

1Y) ymenue oneprupoBaTh NOHATUAMU: ONpeeIEHNE, aKCHOMa, TEOPEMA,
CIIEJICTBUE,CBOIICTBO, IPHU3HAK, IOKA3aTENbCTBO, PaBHOCHIBHBIE —
dbopMynupoBKH; —  yMeHHe  (opMmynupoBaTh  OOpaTHOE U
MIPOTHUBOIIOI0KHOE YTBEPXKIACHHUE, IIPUBOJAUTH MIpUMEPHI 51
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MAaTeMaTHYECKOW WHIYKLUHY;
NPOBOAMUTH JOKa3aTeNbHBIE PACCY)KACHHMS MpHU pPELIeHWH 3aaad,
OLICHUBATh — JIOTHYECKYIO [IPABUIIBHOCTD PACCYKICHUM;

- YMCHHEC OICpUPOBATL IMMOHATUAMU.: MHOXKCCTBO, IIOAMHOXECTBO,
ornepauuy HaJl MHOXECTBAMM; YMEHHE HCIOJIb30BaTh TEOPETHKO-

MHO>KECTBCHHBIM — amnmnapar ajid OInHuCaHusA PEaJIbHBIX ITPOLCCCOB U
SIBIICHUN H Inpu peIieHuM 3ana4y, B TOM 4YHUCIIC U3 JPYIrux y‘Ie6HLIX
npeaAMCTOB;

- yYMEHHE HaXOAWTh BEPOSTHOCTH COOBITUH C HCIOJIB30BaHUEM
rpaduuecKux

METOJIOB; TPUMEHSTH IS pelieHus 3amad (OpMyIbl CIOXKEHUS U
YMHOXEHHsSI BEPOSTHOCTEH, (HOpMYIIy TIOTHOH BEPOSTHOCTH, (POPMYITY
Bepuymin, xomOuHaTopHble (akTel ©  (OPMYJIBI;  OLIEHWBATh
BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHHE OIIEPUPOBATH

MOHATUSIMU: CIy4yalHash BEJIMYMHA, paCHpeleieHUe BEPOSTHOCTEM,
MaTeMaTU4eCcKoe

OXHUJAHUE, JUCIEpCHUS U CTaHJApTHOE OTKJIOHEHHE CIydailHOU
BEJIMYUHBI, (DYHKITUH

pacmpeneneHuss W IUIOTHOCTH PaBHOMEPHOIO, IOKA3aTENbHOIO U
HOPMAJILHOTO pAacTpeelIecHul; YMEHHE HCIOIh30BaTh — CBOWCTBA —
M3YYCHHBIX PACTIPEICIICHIHA

JUTSL PEIICHUSI 3a]]a9; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJIBIITNX YHCEIT,
METOABl BBIOOPOYHBIX HWCCICHOBAHMI, YMEHHE TPHUBOJNTH IPUMEPHI

13



MPOSIBIICHHSI 3aKOHA OONBIINX

YKCces B IPUPOAHBIX U OOIECTBEHHBIX SIBICHUSMX;

- YMEHHE MOJENUPOBaTh peajbHbIE CUTYyallMM Ha A3bIKE MaTEMaTHKH;
COCTaBJISITh BBIPAKEHUSI, YPaBHEHMsI, HEPABEHCTBA M UX CHCTEMBI IO
YCIIOBHIO 331a4H, UCCIIE0BATh

MIOCTPOCHHBIE MOJEJIN C HCIIOJIB30BaHMEM amnmapara anreOpsl,
MHTEPIPETHPOBATh MOIYYEHHBIM pe3yibTaT; CTPOUTh MaTeMaTHYECKUE
MOJIETH C TOMOIIBIO TEOMETPUIECKUX

MOHATHH U BEJIMYMH, PELIaTh CBA3aHHBIC C HUMH NIPAKTUYECKUE 3a7auH;
COCTaBJISATh BEPOATHOCTHYIO MOJIETb U MHTEPIPETHUPOBATh MOTYYEHHBII
pe3ynpTaT;,  pemaTh  NpUKIagHble  33Jayd  CpeJCTBAMHU
MaTEMaTHYECKOT0 aHAJIN3a, B TOM — YHCJIE COLMAIbHO-I9KOHOMUYECKOTO
1 GU3NIECKOTO XapaKTepa;

- yMeHHE BBIOMpATh MOIXOAALIMA METON JJsl pPEIIeHHs 3aJadm;
MOHUMAaHue

3HAYMMOCTH MAaTEeMaTHUKH B W3YyUYCHHH HPUPOIHBIX U OOILECTBEHHBIX
MPOLIECCOB U SIBIIEHUI; yMEHHME pAaclo3HaBaTh IPOSBICHHE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, yMEHHE

NPUBOIUTH MPUMEPHl — MaTEMaTUYeCKUX — OTKPBITUH POCCUHCKON M
— MUPOBOM MaTEMaTU4YECKON HAyKH.

OK 04.
PabGortaTp B KOJUIEKTHBE 1
koMmaHae, dS(hGdEeKTHBHO

B3aNMMO/IEMCTBOBATH c
KOJIJIEraMH,
PYKOBOJICTBOM,
KIIMEHTaMH.

I'oToBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEJILHOCTH M CaMa
onpeaeeHUIo;

- OBnajicHUE HaBBIKAMH Y4€OHO-UCCIIEA0BATENBCKOM, IPOCKTHOMN
M COLIMAJIbHON JIEATCILHOCTH;

OBnazeHne yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSMU:
A) coBMecTHas 1eITeJIbHOCTD.

- TIOHMMAaTh WCIIONB30BaTh MPEUMYIIECTBA KOMAHIHOW W
VHAWBUIYAILHOW PabOTHI;

- IPUHUMATh LEJIU COBMECTHOM JAESITENIbHOCTH, OPTaHU30BbIBATh
U KOOPAMHUPOBATH JECUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBIISITh
IUIaH  JEeWCTBUM, pacupenensaTb poiaud ¢ Y4ETOM MHEHUH
YYaCTHHUKOB, 00CYKJaTh Pe3yIbTaThl COBMECTHON padOTHI;

- KOOPAMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBHSIX PEabHOTO,
BHPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHSI;

-YMeHne omnepupoBaTh MOHATUAMU: CIy4YalHBIA ONBIT M CIIy4aiHbIE
COOBITHS, BEPOSTHOCTH CIIy4YalHOTO COOBITHS; YMETb BBIYUCIATDH
BEPOSITHOCTh C HWCIOJb30BaHHEM TIpadUUIecKuX METOJIOB; NMPHUMEHSThH
(GOpMyINBI CIOXKEHUS U YMHOXCHHUSI BEpPOATHOCTEH, KOMOHMHATOPHBIC
¢dakTel W QOpMYyNBl MPH PELICHWH 3a/1a4; OLCHUBATh BEPOSTHOCTU
PEabHBIX COOBITHIT; 3HAKOMCTBO CO CITy4aifHBIMU BETUYNHAMU;

YMEHUE TPUBOJUTH MPUMEPHI MPOSBIICHHUS 3aKOHA OOJNBIINX YHCEN B
MIPUPOJIHBIX M OOIIECTBEHHBIX SBICHUAX;

- BJIaJICHUE METOJAaMH JIOKA3aTeJIbCTB, AJIFOPUTMAMU PEIICHUS 3ajad;
yMeHHe GOpMYITHUPOBATH ONPEIEICHNUs, aKCUOMBI X TEOPEMBI, IPUMEHSTh
WX, IPOBOJIUTH JIOKA3aTeIbHEIC PACCYKICHUS B XOJIE PEIICHHS 33]1a4;

- YMCHHE peuiaTh TEKCTOBBIC 3aJla4l PAa3HBIX THUIIOB (B TOM YHCJIC Ha
MPOIICHTHI, JIOJH M YaCTH, HA JIBIKEHHE, paboTy, CTOMMOCTh TOBAPOB H
YCIIyT, HAJIOTH, 3a/1a41

n3 00JacTH yIpaBJCHHWS JWYHBIMA W CEMEHHBIMH (DMHAHCAMH);
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- OCYILIECTBISITh IO3UTUBHOEC CTPATErMUECKOe IOBEACHHUE B
Pa3IMYHBIX CUTYAIHsX, MPOSBISATH TBOPUECTBO U BOOOpaKEHHE,
OBITh MHUIIUATUBHBIM.

OBjaeHue YHHBEPCAIbHBIMHU PEryJIATUBHLIMU A€HCTBUSIMH:
B) npunsTHe ce0s M APYTUX JIIOJIEI:

- IPUHAMATh MOTHUBEI U apTYMEHTHI JPYTHUX JIOACH NpU aHaJw3e
pe3yAbTaTOB JIEATEIBLHOCTH;

- MpU3HABaTh CBOE MPABO M NPaBa JAPYTUX JIOACH HA ONIMOKH;

- pa3BUBaTh CIMOCOOHOCTH MOHWMATh MHUpP C TO3UIMH APYTOTO
YeJoBeKa

COCTaBJISITh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI IIO
YCIIOBHIO 33Jja4H, HCCIEN0BATh ITOJIyYEHHOE

peleHne 1 OLIeHUBATh PaBAONOA00HOCTh PE3yIbTaTOB;

- YMEHHE BHIOMpATh MOIXONSAIIMK H3YYEHHBIM METOJH Ul PEIeHHUs
3ajauyd, paclo3HaBaTh MaTeMaTHYecKue (aKThl U MaTeMaTHYECKHe
MOJIEIH B IPUPOIHBIX

1 OOILECTBEHHBIX SIBICHUAX, B HCKYyCCTBE; YMEHUE PUBOJUTD TPUMEPHI
MAaTEMaTUYECKUX OTKPBITUM POCCUICKONM U MUPOBOM MaTEMaTUYECKOU
HayKH.

- YMEHHUE OIIEpUPOBATH IOHATUSMHU: ONPEIEICHUE, AKCUOMA, TEOPEMA,

CJIC/ICTBHE,CBOMCTBO, IPU3HAK, IOKA3aTelbCTBO, PAaBHOCHUJIbHBIE —
dbopMynmupoBKH; —  yMeHHe  (OpMyIHpoBaTh  OOpaTHOE W
NPOTUBOIOJIOKHOE  YTBEpP)KACHHE,  NPUBOAWTH  NIPUMEPHl |

KOHTPIIPUMEPEI, HCIIOJIb30BaTh MCTO/ MaTeMaTHYeCKOM WHAYKIUHA,

NPOBOJIUTH JOKa3aTeNIbHbIE pPACCY’)KACHUS TPU PpEIIeHWW 3ajad,
OLICHUBATh — JIOTUUECKYIO MIPABMIBHOCTD PAcCyKICHUIA;

- yMEHHE  CBOOOJHO  ONEpPHPOBaTh  MOHATUSIMH:  CpegHee
apupmMeTHUYECKOE,

MearaHa, HauOoJbliee M HaMEHbIIee 3HAYCHHUs, pasMax, JUCIIEPCHs,
CTaHIapTHOE

OTKJIOHEHME JUIsI OIMCAHMUSI YUCIIOBBIX JAHHBIX; YMEHHME HCCIEN0BATH
CTaTUCTUYECKHE

JaHHble, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKUX METOJI0B U
3JIEKTPOHHBIX CPEACTB;

- yYMEHHE HaxXxOOUTb BEPOSATHOCTH COOBITHH C HCHOJIb30BAaHHEM
rpaduuecKux

METOJIOB; TMPHUMEHSATH I pemeHus 3agad (OopMyJbl CIOXKEHUS U
YMHOXEHHSI BEPOSITHOCTEH, (HOpMyITy TOITHONH BEpOSTHOCTH, (OPMYITY
Bepuymnu, xoMmOuHaTOpHBle (akTel H  (OPMYNbI,  OICHUBATb
BEPOSITHOCTH pealTbHBIX COOBITHIA; YMEHHE OTIEpUPOBATH

MOHATUSAMU: CIy4yaliHas BEJIWYMHA, pPaCIpPElEICHUE BEPOSTHOCTEM,
MaTeMaTU4YECKOe
OXHJaHWe, JUCHEpCUs M CTaHJApTHOE OTKJIOHEHUE CIy4yailHO’

BEJIMYMHBL, PYHKIIUH

pacmpeneneHuss W IUIOTHOCTH pPaBHOMEPHOIO, II0Ka3aTelbHOTO U
HOpPMAJIBHOTO pacHpeesieH; YMEHHE HCIOIb30BaTh — CBOMCTBA —
W3YYEHHBIX pacIpeIesIeHui
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- YMEHHE MOJEIUPOBATh pEealbHbIC CUTyalMd Ha SI3bIKEC MATEMaTHKU;
COCTaBIIAITh BBIPAXKCHUSI, YPaBHEHMsI, HEPABEHCTBA M UX CHCTEMBI IO
YCIIOBHIO 3aJ]a4U, UCCIEA0BATh

MOCTPOCHHBIE MOJICIM € WCIOJNB30BaHMEM amnmapara anreOpel,
HUHTEPIPETUPOBATh TOIYYECHHBIM PE3yIbTaT; CTPOUTh MaTEMaTHYECKUE
MOJIEIH C TOMOILBIO FEOMETPUIECKIX

MOHATUH U BEJIMYUH, PEIIATH CBSA3AHHBIE C HUMU IIPAKTUYECKUE 3a1a4U;
COCTaBJISITh BEPOSTHOCTHYIO MOJEIb U UHTEPIPETUPOBATH ITOIYYEHHBIN
pe3ynpTaT,  peliaTh — NpUKJIAagHble  3aJadyd  CpPeICcTBaMH  —
MaTEeMaTUYECKOI 0 aHAJIN3a, B TOM — YHCJIE COLUAIbHO-I)KOHOMHYECKOTO
1 (U3NYECKOr0 XapaKTepa;

- yMEHHE BBHIOMpATh MOAXOAALIMA METON JJsl PELIeHHs 3a4auH;
MTOHMMaHUe

3HAYMMOCTH MAaTeMAaTHUKH B W3YyUYCHHH TPUPOIHBIX U OOIIECTBEHHBIX
MPOLIECCOB W SIBIICHUI; YMEHHE DACIIO3HABaTh IPOSABICHHE 3aKOHOB
MaTEMaTHKH B HCKYCCTBE, YMEHUE

[IPUBOJUTH NPUMEPBI — MATEMATHYECKUX — OTKPBITUNA POCCUMCKON U
— MUPOBOM MaTEMaTU4YECKOU HAYKH.

OK 05.

OcCyIIecTBIATh YCTHYIO
Y TUCHbMEHHYIO
KOMMYHHKAIINIO Ha
TOCY/IapCTBEHHOM SI3BbIKE
C Y4ETOM OCOOEHHOCTEMH
COLIMAIBHOTO U
KYJIETYPHOTO KOHTEKCTa;

B 001acTH 3¢TeTHYECKOT0 BOCITATAHUS:

- ACTETUYECKOE OTHOIICHWE K MHpPY BKJIIOYAs 3CTETHKY ObITa,
HAayYyHOTO TEXHWYECKOTO TBOPYECTBAa, CIIOpTa, TpyAa H
0OIIIEeCTBEHHBIX OTHOIICHUI;

- CHOCO6HOCTB BOCIIPUHUMATL Pa3IMYHBIC BUABI HWCKYCCTBa,
TpaJIUIIMd ¥ TBOPYECTBO CBOEr0 W APYTUX HAPOJOB, OIIYIIATh
3MOIIMOHAJILHOE BO3/ICHCTBHE UCKYCCTBO;

- yOexXnEHHOCTh B 3HAYMMOCTH ISl JIMYHOCTH W 0OIIecTBa
OTEYECTBEHHOTO M  MHPOBOI'O  HMCKYCCTBAa,  OSTHHYECKUX
KYJBTYPHBIX TPaJUIMiA U HAPOIHOTO TBOPUYECTBA;

- TOTOBHOCTHh K CaMOBBIPpaXXCHHIO B pa3HbIX BUIAAX HCKYCCTBA,
CTpEeMJICHHE TIPOSIBIISITh KAYECTBA TBOPUYECKOW JTMYHOCTH;
OBiaanenue YHHBEpPCATbHBIMH KOMMYHUKATHBHBIMHU
NeHCTBUSIMU:

B) o0menue:

- OCYIICCTBIISATH KOMMYHHUKAIIUH BO BCeX cepax >KU3HU;

-BlIaJIcHHE€ METOJaMHU J0Ka3aTeNbCTB, AITOPUTMAMM pEIIeHUs 3ajad;
yMeHue (HopMyIipoBaTh ONPEAETICHNUS, AKCHOMBI U TEOPEMbI, IPUMEHATh
UX, IPOBOJIUTH JIOKA3aTEJIbHBIE PACCYKICHHUS B XOJI€ PELICHUS 3a/1a4;

- YMEHHE ONEepHpPOBaTh MOHATHAMU: CTEIEHb YHCIA, JIOTapudM Yucia;
YMEHHE BBIMOJHATH BBIYUCIEHHWE 3HAuU€HHWH W mpeoOpa3oBaHUsA
BBIPOKEHHUH CO CTENEHAMH M JiorapupmMaMu, Ipeodpa3zoBaHusi APoOHO-
panroHAaIbHBIX BHIPAKECHUI;

- YMEHHE pellaTh TEKCTOBBbIE 3aJayl Pa3HbIX THUIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOIM U YacTH, HA JBHKEHHE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a41

n3 o0acTh YOpaBieHUS JIMYHBIMH W CEMEHHBIMH (HHAHCAMN);
COCTaBJISITh BBIPQKEHUSI, YPaBHEHHS, HEPABEHCTBA M MX CHCTEMBI IO
YCIIOBHIO 33J[a4H, HCCIEI0BATh ITOJIy4eHHOE

pelleHNE U OLIEHUBATh IIPaBAOIOA00HOCTh Pe3yJIbTaTOB;

- YMEHHE OIIepUPOBaTh NOHATHAMU: CpeaHee apuMeTHIecKoe, MeaHa,
HauOoJIbllIee M HAMMEHbLIIEE 3HAaYEeHUs], pa3Max, AUCIepPCHsl, CTAaHJapTHOE
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- pacro3HaBaTh HeBepOaJbHBIE CpelICcTBa OOIICHUs, MOHUMATh
3HAYEHUE COLMAJbHBIX 3HAKOB, PAaclO3HAaBaTh HPEANOCHUIKU
KOH(JIMKTHBIX CUTYyalluil U CMATYATh KOH(IUKTHI;

- pa3BépHYTO M JIOTMYHO H3JaraTh CBOI TOYKY 3pEHHUS C
HCIIOJIb30BAaHUEM SI3BIKOBBIX CPEACTB

OTKJIOHEHHE 4YHCJIOBOTO  Habopa;
HMHTEPIPETUPOBATh — UH(OPMALIUIO,
MpeACTaBICHHYIO B TA0NMIaX, Ha AUarpaMMax, rpadukax, OTpaskarolLyro
CBOWCTBA peaJibHBIX MPOLIECCOB U SBJICHUIT; IPEACTABIATH HH()OPMAIIHIO
C MOMOILBIO Ta0JIUI U JUarpaMM; UCCIIeI0BAaTh CTATUCTHYECKHE JaHHbIE,
B TOM YHCJIE C IPUMEHEHUEM

rpadUueCcKUX METOJIOB U 3JIEKTPOHHBIX CPEACTB,

- YMEHHE ONEepUPOBATH MOHSATHAMH: CIyYalHBIA OMBIT W
coOBITHE, BEPOSTHOCTh CIYyYaHOTO COOBITHS; YMEHHE
BEPOSITHOCTh C HCIOJIb30BaHUEM T'padUUIecKuX METOJIOB;
(OpMYIIBI CIOKEHUSI U YMHOKCHHUS BEPOATHOCTEH,
KOMOHMHATOpHBIE (DaKThl W (HOPMYIBI TIPH PEIICHUHU 3a/a4; OLIEHUBAThH
BEPOSITHOCTU pEalbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYailHBIMH
BEIMYMHAMH, YMEHHE MPUBOIUTH MPUMEPHl MPOSIBICHHUS 3aKOHA
0O0JBIINX YUCET B IPUPOAHBIX U OOIECTBEHHBIX SBICHUSIX;

- YMEHHME BHIOMpPATh MOIXONAIIMK H3YyYEHHBIM METOH Ul PELICHHUS
3aJaud, paclo3HaBaTh MaTeMaTHUeCKhue (aKThl U MaTeMaTHUYECKHUE
MOJIENIN B IPUPOTHBIX

1 OOIIECTBEHHBIX SIBICHUAX, B HCKYCCTBE; YMEHNE NPUBOJUTDH IPUMEPHI
MAaTE€MaTUYECKUX OTKPBITHI POCCUICKON M MHUPOBOH MaTeMaTH4YECKOU
HaYKH.

- yMEHHE OIIepUpOBaTh MOHATHSAMM: CcpegHee apudMeTHdeckoe,
MeauaHa, HauOoJNbIlleé M HAaMMEHBIIE 3HAYCHUE, pa3Max, IHUCIIepCHs,
CTaHJapTHOE OTKIIOHEHHE YHCIOBOI'O HAa0Opa; yMEHHE W3BJIEKaTh U
MHTEPIPETHPOBaTh MH(OpMAINIO, NMPEICTABICHHYIO B Tabiauumax, Ha
JuarpaMmmax, rpadukax, OTpakarollylo CBOWCTBA pealbHBIX MPOLIECCOB U
SIBJICHUM;, TIPEJCTaBIATh WHGOPMANMIO C TIOMOIMIBIO  TAOJIHIIEI,
JuarpaMMbl; HCCIE0BAaTh CTAaTHUCTUYECKHE NaHHBIe, B TOM YHCIE, C
pUMEHEHNEeM rpadUuecKX METOJIOB B 3JIEKTPOHHBIX CPEICTBAX;

YMCHHUE —  U3BJICKATh, —

Cly4yaiiHoe
BBIYHUCIISITH
IIPUMCHSATH

OK 06.

[IposBisATE rpaxIaHCKO-
MaTPUOTHUYECKYIO
TTO3UIIHIO,
JI€MOHCTPHUPOBATh
OCO3HaHHOE MOBEJICHUE
Ha OCHOBE

HaJIMYUEC MOTUBAILINU K 06yqumo nu J'II/I‘IHOCTHOMy pa3BI/ITI/HO;

B 00J1acTH IIEHHOCTH HAVYHOIO MMO3HAHMS

- c)OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HAYKH H OOIIECTBEHHOU
MPaKTHUKH, OCHOBAHHOTO Ha JMaJIore KyJIbTYp, CIIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M UMTATEIBCKOU KYJIBTYPHI KaK

- BIIaJileHNE METOAAMH JIOKA3aTeNIbCTB, ATOPUTMAMHU PEIICHHUS 3aJ1ad;
yMeHue (GopMyIHpoBaTh ONpPEAEICHNUS, aAKCHOMBI U TEOPEMbI, IPUMEHSATh
UX, IPOBOJIUTH JI0KA3aTENIbHbIE PACCYKIECHHUS B X0JI€ PELICHN 33/1a4;

- yMEHHE OIEepPHpOBaTh MOHATHUSAMHU: pallMOHaNbHas  (QyHKIHUS,
noKa3aTenbHas (YHKOWS, CTemeHHas (YHKIUS, JorapupMudecKas
¢byHKUMS, TPUTOHOMETpHUECcKie QyHKINHU, 0OpaTHbIe PYHKIMN; YMEHHE
CTpouTh TrpadyKu M3YYeHHBIX (YHKLHUH, MCIOIB30BaTh IpauKH NpH
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TpaJUIIUOHHBIX
00111eYETI0OBEYECKUX
LIEHHOCTEH, MPUMEHSTh
CTaHIapThI
AHTUKOPPYIIIMOHHOTO
IIOBEICHHSL.

OK 11.

Hcnonb3oBath 3HaHUA 1O
(mHAHCOBOM
TPaMOTHOCTH,
TJIAaHUPOBATH
MPEAPUHUMATEIBCKYIO
JeSTeTLHOCTh B
npoeccuoHaIbHON

cepe.

CpeacTsa B3aUMOJCHUCTBHUSI MCKAY JIFOAbMHU U MMO3HAHUA MUPA,

- OCO3HaHHUC IICHHOCTH Haquoﬁ JCATCIIBHOCTH, TOTOBHOCTH
OCYIICCTBJIATh MPOCKTHYIO U MCCICAOBATCILCKYIO NCATCIbHOCTD
WHIAWBUAYAJIBHO U B I'PYIIIC.

B) 0a30BbIe HCCIEI0BATEIbCKHE JICHCTBHS:

- BJIQJICTh HAaBBIKAMU Y4YCOHO-MCCIICIOBATEIBCKON U MPOCKTHOMN
JESTSIILHOCTH, HABBIKAMU pa3pelieHus mpooiem;

- CHOCOOHOCThP W TOTOBHOCTh K CaMOCTOSITEIIBHOMY IIOHCKY
MCETOOO0B peIHeHI/IH HpaKTI/I‘-ICCKI/IX 3aj1a4, HpI/IMeHeHI/IIO
pa3anme METOA0B ITO3HAHUA,

- OBIAJCHWE BUJAMHU [EATEILHOCTH IO TIOJYYEHHUIO HOBOTO
3HAHWS, €T0 UHTEPIPETAINH, TPEOOPa30BaHUIO U IPUMEHEHHIO B
pa3anme y‘Ie6HI)IX chyaume, B TOM 4YHUCIIC HpI/I CO3JaHnn
Y4eOHBIX U COIIMATBHBIX TPOEKTOB;

- popMEpOBaHKE HAYYHOTO THIIA MBIIUICHUS, BIaleHUEe HAYIHOM
TepMPIHOJIOFI/Ieﬁ, KIHOYCBBIMU ITOHATHUAMUA U METOJaMH;

- OCYIIECTBIIATH IeJICHANIPABICHHBIN MOUCK TEPEHOCa CPEACTB U
Croco00B IEHUCTBUS B MPOQECCHOHATBLHYIO CPELy;

M3Y4EHUH IPOLECCOB U 3aBUCUMOCTEH, IIPU PELLICHUH 33]1a4

U3 APYrux y4eOHbIX [IPEIMETOB U 3a7ad U3 PeaIbHON )KU3HU; BBIPAXKaTh
dopmymnamu

- YMEHME pelaTh TEKCTOBBIE 33JaYd Pa3HBIX THUIOB (B TOM 4YMCIE Ha
MPOLIEHTHI, JJONH U YacTH, HA JBI)KEHHE, padoTy, CTOMMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 3a1a4l

nu3 o0nacTh yOpaBiCHUS JMYHBIMH W CEMEHHBIMH (HHAHCAMN);
COCTaBJISITh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI IIO
YCIIOBUIO 33Jja4H, HCCIEN0BATh ITOJIyYEHHOE

peleHre U OIIEHUBATh PaBAONOA00HOCTh Pe3yIbTaTOB;

- YMEHHE OIIepUPOBaTh NOHATHAMU: CpeHee apu(MeTHIecKoe, MeIaHa,
HauOoJIbIIee M HAMMEHBLIEE 3HAYCHUs], pa3Max, AUCIEePCHs, CTAaHJapTHOE
OTKJIOHEHHE 4YHCJIOBOro Habopa, yMeHHE W3BIIEKATb,
WHTEPIPETUPOBATh — HH(POPMALIHUIO,

NPEICTaBICHHYIO B TA0IMIaX, Ha AUarpaMMax, rpadukax, OTpaskarollyro
CBOWCTBA PeaJIbHBIX MPOLIECCOB U SIBJICHUIL; IPEACTABIATH HH()OPMALIHIO
C TMIOMOIIBIO Ta0JUI U TUAarpaMM; UCCIIeI0BAaTh CTATHCTHYECKHE JaHHbIE,
B TOM YHCJIE C IPUMEHEHUEM

rpaMueCcKX METOJIOB U 3JIEKTPOHHBIX CPEACTB,

- YMEHHE OIIEpUPOBATH MOHATHUAMM: CIIy4alHBIA OIBIT U CIIy4aiHOE
COOBITHE, BEPOATHOCTH CIYYAHHOTO COOBITHS, yMEHHUE BBIYUCIATH
BEPOSITHOCTh C MHCIOJb30BAHHMEM IpaUUYecKUX METOJO0B; NPHUMEHSTH
(OPMYJIBI CII0XKEHHS U YMHOXEHUS BEPOATHOCTEH,

KOMOWHATOpHBIE (PAaKThl U QOPMYJIBI NPU pEIICHUH 3a/a4; OICHUBAThH
BEPOSITHOCTU pEabHBIX COOBITHH; 3HAKOMCTBO CO CIIyYailHBIMH

BEIIMYMHAMU; YMEHUE IIPUBOJUTH IMPUMEpbl IPOSBICHUS 3aKOHA
OOJBIINX YUCEN B IPUPOIHBIX U OOIMIECTBEHHBIX SIBICHUSX;

- YMEHHE ONEpPUpPOBATh IOHATHSAMHU: IPSAMOYIOJbHAs CHCTEMA
KOOPAMHAT, KOOPJAMHATBI TOYKH, BEKTOpP, KOOPAMHATBI BEKTOPA,

CKaJISIpHOE TPOU3BEICHUE, YOI MEX]Yy BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEJEHNE BEKTOPA HA YK CIIO; HAXOJUTh C TOMOIIBIO

M3YYEHHBIX (DOPMYII KOOPJIMHATHI CEPEANHEI OTPE3Ka, PACCTOSTHUE MEXKTY
JIBYMSI TOUKaMU;

- YMEHHE BBIOHMpATh MOAXOMSAIIMA W3YUCHHBIA METON IS PEUICHUS
3a/1ayd, paclo3HaBaTh MaTeMaTHYecKhe (AKTBI M MaTeMaTHUSCKHE
MOJEINHU B IPUPOIHBIX

1 OOIIECTBEHHBIX SBJICHUSIX, B UCKYCCTBE; YMCHHUE MTPUBOIUTH MPUMEPEI
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MAaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MHUPOBOM MaTEeMaTHYECKOU
HayKH.

- YMEHHE OIEpPUPOBaTh MOHITHUAMU: OINpEAEICHHE, aKCHOMa, TEOPEMa,
CJIEJICTBUE, CBOWCTBO, MPHU3HAK, JOKAa3aTeIbCTBO, PaBHOCUJIbHBIE —
dbopMynupoBkH; —  yMeHHe  (OpMyIHpoBaTh  OOpaTHOE W
IPOTUBOIIOJIOKHOE  YTBEpXKAEHHE,  NPUBOAMTH  NPUMEPHl U
KOHTPIIPUMEpPHI, HCIONB30BaTh METOJ MaTeMaTHYeCKOM WHAYKLUY;
MPOBO/NUTH JIOKA3aTeNIbHBIE PpACCYXACHUS TP pELIeHUH 3ajad,
OLIEHUBATh — JIOTHYECKYIO IIPaBUIILHOCTD PACCyKACHHIA;

- yMeHHE CBOOOHO OTIEpUPOBAThH MOHATHSIMU: ABIKEHHE, TapaJlIeIbHbIH
MEPeHOC, CUMMETpPUs Ha IUIOCKOCTHM W B IPOCTPAHCTBE, IMOBOPOT,
nmpeoOpazoBaHue MoA00ws, MOoNOOHBIE (PUTYPBI; YMEHHE PAcIO3HABATh
paBHBIE U IOAOOHBIE PUTYPHI,

B TOM UHCIIE B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMEHUE UCIIOIb30BaTh
TeOMETPUUECKHE

OTHOIICHHUS, HAXOAWTh TIE€OMETPUYECKHE BEIUYMHBI (UIMHA, YTod,
TUIOIIA/Ab, 00BEM) TIPH PELICHUH 33124 U3 JPYTUX YIeOHBIX IPEAMETOB 1
W3 peaIbHOM KU3HU;

19



w

3. CTPYKTYPA U COAEP)KAHUE YYEBHOU JNCHUIIJIMHBI

3.1. O6beM yueOHOI TMCUUTIMHBI M BU/IbI YUeOHOH padoThl

BUTRLOdLIe "LAKOWOd] |

({3
1) ©
— isodu odAy w0
Q
=
E “dom -
Y = kuLEHee “di U “geyr <| ©
— s (32] o
o
&=
m
oMHORAQO doa], 2 N
m“ —
~
0130
~ - q N I
-
W HUUNBLIIAOHOMN Al ©
5 w0
g N
2 N LOOWE)) ol o
o (32)
=
5 ©
m“ KRHIIrBWHONBIA af &
-
B4
=]
= KUNBLOALLE "LAXOWOd] | N
(2}
=
g
5 —_ “Lyoodu -odAy] 9
= )
Q =
3 S
] Y = yulsHes ‘du u ‘geyr ol «
A o = Nf ™
o
=
M
: | o
m“ OMHORAQO'd09 ], Il 8
5 0199 N
— N dq Q =
-
HMUNRLIIAOHON ~
) N
o
—
"LOOWE)) d
KeHIIBINHONBIA <4 N
—
KUITRLOJLLE "LAXIWOd] | Xl ©
N . ~
5 Lyoodn -odAy ~l o
Iy o
& =
& 5 g . .
s kuLEHRE “1yedn u -ger ©o|l «©
E s 5 =l
g o =
- -
£ 5 @ oMHORAQO *doaL ol o
& al |
€ 8 D
s <]
W 0130g s %
I3\
g
3 HMUTRLIIIAOHOY ol o©
==
©
=
> KeHIIOLKOLOONE)) ]
KeHIITBWHONBJA] al «
| 8
srrodiHox Iawdod onIAdyy gl «
0]
]
E = d
m g = 1919nee “dodpuyy IS
3T
g 2 910k
S 2L oneg N
o ®
Sy
I9HOWEENE o
g B
3 .
225 2
Z OB
© =
M ﬁ M m_au M =~ =
csE8& - E =
e R ST
O ~3o5 28 m 5]
Z22c05E =
= = = O = ]
S ] =
T = Q =
| F
Q
£ =
= — 1
: =
=

20



3.2. TemaTuyeckuii IUIAH M COAepPKAHUE 001I€00PA30BATEILHOM M CIIUTIIMHbI

HauMmenoBanue
pa3aesioB u TeM

Conep:kanue y4ye0OHOro MaTepuaJa, J1ad0paTopHble U MPAKTHYECKHUE
padoThl, caMocTOsITeIbHASL padoTa o0ydaromuxcs, KypcoBas padora

O0BbeM yacoB

®opmupyemMbie 0011IHE
KOMIIETEeHIIUH U

(mpoeKT) (ecnu IpeyCMOTPEHBI) npodeccuoHaJIbHbIE
KOMIIETeHIIUH
1 2 3 4
OcHoBHoOe coJiep/kaHue

BBoanoe nosropenne | Coaep:kanue y4eOHOro MaTepuajia 12
Kypca 7-9 kiaccos ®opMyibl COKpallleHHOro yMHoOkeHus. [Ipeodpa3zoBanusi. 10

Perennie TMHEHHBIX, KBaIPATHBIX YPABHEHUI, U HEPABEHCTB

Meto1 HHTEPBAIOB

IIpakTHYecKue 3aHATHS 2

Paznea 1. Aureopa
TI'nasa 1. leiicmeumensnoie uucia 99 OK 01, OK 04, OK 05, OK
03, OK 09

Tema 1.1 Conep:xanue yueOHOT0 MaTepHaJia 18
HeiicTBUTEIbHBIC 1.detictBuTenbHble yncia. CTeneHb ¢ palluOHAIbHBIM U IEHCTBUTEIbHBIM
yHucaa noka3areneM. CBolicTBa creneHu. [IpeobpazoBanue BbIpaKeHUH,

COJIEpKaLINX CTETICHH.

2.0npenenenue apupMETHIECKOTO KOPHS HATYpaTbHON CTENIEHU U €T0

cBoiicTBa. [IpeobpazoBaHne BeIpaKEeHUIA, COAEPIKALINX KOPHH.

3. UppannonanbHble ypaBHEHUS U HepaBeHCTBa, oHsATHE O/13 B

UppalMOHATIbHBIX YPaBHEHHSX M HEPABEHCTBAX

IIpakTHYecKHe 3aHATHS 4

1.1. [Ipeo6pa3zoBaHue BbIpaXEHH, COIEPIKALIUX CTENIEHU U KOPHU

1.2. O. K.P. Nel no Teme: «/lelicTBUTEeIbHBIE YHCIA»

TI'nasa 2. Ilokazamenvnan pynkuus 14 OK 01, OK 02, OK 05, OK

Tema 2.1 | Conep:xanne yueGHoro marepnasa 10 03, OK 09
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Iloka3aTebHas 1. IlokazarenbHast GyHKUUS, €€ CBOHCTBA U IpaduK.
Pynkuus. 2. [TokazaTenbHble ypaBHCHUS Pa3IMYHBIX BUJIOB. [IpueMbl pereHus.

3. Ioka3aTenbHble HEPABEHCTRA.

IIpakTHYyecKue 3aHATHS 4

2.1. Pemenue moka3aTelbHBIX YPAaBHEHUI U HEPABEHCTB.

2.2.0. K.P. Ne2 1o Teme «IlokazarenbHass GyHKIMs

I'naea 3. Jlozapugpmuueckan gpynkuyus 18 OK 01, OK 04, OK 05, OK
03, OK 09

Tema 3.1 Coaep:xanue yueOHOTro MaTepHaJia 12
Jlorapudgmsl u 1. Onpenenenue norapudma u ero cpoiicts. Tabmuna norapudpmos
Jorapupmmuyeckas 2. IIpeoOpazoBanue J0rapupMHUIECKUX BEIPAKECHUI
(pynkuus. 3.Jlorapudmuueckas GpyHkuus, e€ CBONCTBA U rpaduK.

4 Jlorapudmudeckne ypaBHeHUs U HepaBeHcTBa. [lorsitue O/13 B

Jorapu(pMHUECKUX YpaBHEHHUSIX U HEPABEHCTBAX.

IlpakTHYeckne 3aHATHA 6

3.1. Pemenune norapupMudecKux ypaBHEHHI U HEPABEHCTB

3.2.0. K.P. Ne3 no teme «Jlorapupmuyeckasi pyHkuusi»

TI'nasa 4. Tpuzonomempusn 40
OK 01, OK 02, OK 04, OK

Tema 4.1 Copnepxxanue y4yeOHOro MaTepuasia 18 05. OK 03
OcHoBBI 1.Pagnannas mepa yriia. Onpenenennue cuHyca, KOCUHYca, TAHI€HCa YIJIa; 12 '
TPUTOHOMETPHUH: 3aBUCHUMOCTb MEX]ly CHHYCOM, KOCUHYCOM U TAHT'€HCOM OJTHOTO U TOTO K€
onpeeseHus, yria.
popmy.isi, 2.3HaueHus TPUTOHOMETPUUYECKUX PYHKIMMA, TabIuIa 3HAaUCHUH.
TpUroHoMerpuyeckue | HaxoxaeHue 3HaU€HUI TPUTOHOMETPHUUECKUX BBIPAXKEHUH.
TOKIECTBA 3.0cHoBHBIE (OPMYIIBI TPUTOHOMETPUH: (GOPMYJIIBI JBOMHOIO yria,

bopmyIbl npuBeneHus, GOpMyITbl HOHUKEHUS CTeNIEHH, (POPMYIIbl CYMMBI U

Pa3HOCTU CHHYCOB ¥ KOCUHYCOB.

4.1Ipeobpa3zoBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUH.

IMpakTHyecKue 3aHATHS 6

4.1. IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUIN

4.2.0. IIpakTnueckas padora « Tpuronomerpuueckue GopMyJibl U UX

NpUMeHeHHe»
Tema 4.2. Copnepxxanue y4yeOHOro MmarepuaJia 22
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OcHoBBI 1.IloHsiTHE TPUTOHOMETPUUECKOIO YPAaBHEHUS; IPOCTEMILINE 16
TPUTOHOMETPHH: TPUTOHOMETPUUYECKUE YPAaBHEHUs. Y paBHEHHE BUA COS X = A
Tpuronomerpuyeckue | 2.YpaBHeHHUE BUa Sin X = a. YpaBHEHUE Buja tgx = a
YPaBHEHHUS U 3. Busibl TpUrOHOMETPUUYECKUX YPABHEHUH M IPUEMBI UX PEILEHMSL.
HepaBeHCTBa IIpakTHYyecKue 3aHATHS 6

4.2.1. Pemienne TPUTOHOMETPUYECKUX YPaBHCHHM

4.2.2. 0. K.P.Ne 4 «TpuroHomeTpusi»

Pazgea 2. MaTteMaTHYeCKMH aHAJIM3
TI'naea 5. Ilpouseoonasn 38 OK 01, OK 02, OK 05, OK
03, OK 09

Tema 5.1. ConeprxaHue y4eOHOro MaTepuasa 20
IIpousBoanas, ee 1. ITonsiTue npenena GyHKIUN 16
reoMeTpUYecKHii 1 2. IlpousBosHas pyHKIUH, €€ PU3HMUECKUil CMBICH, TPOU3BOIHAS CTEIIEHHOMN
(usnyecknii cMbICI ¢ynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIHNA

3.IlpaBuna quddepeHurpoBanus, MPOU3BOAHAS CIOKHON (PYHKIHU.

4.I'eoMeTpUYECKHI CMBICII TPOU3BOJHOM.

IIpakTHYecKue 3aHATHS 4

5.1. HaxoxaeHue npon3BOHBIX CTENEHHBIX U JIEMEHTapHbIX (PyHKINH
Tema 5.2. Coaep:xanue yueOHOT0 MaTepHaJia 18
IIpumenenne 1.Bo3pacranue u yobiBaHue QyHKIMH, SKCTPEMYMbI (QYHKIINH, 12
NMPOU3BOIHOM K CTAallMOHAPHBIE U KPUTHYECKHE TOYKK. HaxokaeHne HanOobIIero u
uccjae10BAaHUI0 HaMMEHBIIEr0 3HaYeHUsl QYHKIUH. 3a/1a4 HA ONTUMHU3ALIHUIO.
byHkunn 2.IlpumeHeHne MPOU3BOIHOM K MOCTPOEHUIO TpaduKoB HYHKIUI

IIpakTHYecKHe 3aHATHS 6

5.2.1. UccnenoBanue HyHKIHIA C TTOMOIIBIO MPOU3BOIHOM, TOCTPOCHHE

rpaduKoB QYHKIUH.

5.2.2.0 K.P.Ne 5 «Ilpou3BoaHasi U ee IpUMeHEHH €

I'naea 6. HHmezpaﬂ 22 OK 01, OK 04, OK 05, OK

Tema 6.1. UuTerpan Coaep:xaHue yueOHOIr0o MaTepHaJia 12 03, OK 09

1. IlepBooOpa3zHasi, mpaBuiia HAXOXKAECHUS IepBOOOpa3HbIX. OnpeaeIeHHbIH
MHTETpall.
2. Ilnomaib KPUBOJIMHEHHON Tpaneluy U UHTETrpaj
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3. Beruncnenue miomazeit ¢ moMomip0 HHTETPaJIoB
4. IlpyMeHeHne nHTerpajia K peleHuIo MPaKTHYEeCKHUX 3a/1au.

HpaKaneCRne 3aHATHSA

10

6.1. HaxoxaeHue nmepBooOpa3HbIX. BerarcieHUe onpe/IeIeHHbIX
WHTETPAIOB

6.2. Beraucnenue miomasaei (Uryp ¢ moMOIIb0 HHTETPAIOB
6.3.0 K.P.Ne 6 «MuTerpan»

Paznen 3. JiieMeHTh KOMOMHATOPUKH, CTATUCTUKH U TEO

HU BEPOATHOCTEHN

I'nasa 7. Inemenmot Komﬁuuamopuku, cmamucmuKu u meopuu eepoamnocmu

16

Tema 7.1. DjeMeHTBI
KOMOUHATOPHKH,
CTATHCTHKHU U TEOPHHU
BEPOSITHOCTH.

Coaep:xanue yue0HOro MaTepHaJia

12

1. KomOunatopHsie 3aauu, CBI3aHHBIE C COCTABICHUEM Pa3IUIHBIX
COCTMHCHUH (KOMOMHAITNI) 13 UMEIOIIUXCS AJICMEHTOB.

2.IlpaBwiio mpousBeaeHuUs, IEPECTAHOBKU U pa3MeleHus. CoueTanus, ux
cBoiicTBa, OuHOM HpIoTOHA

3. CoObITHS, BEPOATHOCTH COOBITHS. PemeHne mpocTedmmx 3a1ad mo
TEOpUHU BEPOSATHOCTU. BhIMoIHEeHHE 3a1aHuil IO cOOpY, aHATTU3Y U
MIPEICTABJICHUIO JaHHBIX.

4.Cratuctrka, HayKka cOopa, aHalu3a U IPeCTaBIeHUs HH(OPMAIIUH.
OCHOBHBIC TIOHATHS CTATHCTHUKH: CITydaifHbIC BETMYUHEI, TOJIMTOH 9acToOT,
MoOJla, MeJIMaHa, pa3Max, CpeiHee apuMEeTHIECKOE.

HpaKaneCKue 3aHATHSA

7.1. Pemienne koMOMHATOPHBIX 3a7a4. [IpeoOpazoBaHue BIpakeHUH 1
peleHne ypaBHeHNH, CoIepKanX GOpMYITbl TEPECTAHOBOK, COUETAHUH,
pa3MenIeHun.

7.2. O K.P.Ne 7 «J1eMeHTbl KOMOMHATOPUKH, TEOPHU BEPOSITHOCTH,
CTATHCTHKH»

OK 01, OK 04, OK 05, OK
03, OK 09

Paznen 4. Crepeomerpus

I'naea 8. Ilpeomem cmepeomempuu.

B3£lllMHO€paCl’l0J10.)fceHue npAMbBIX U niaockocmeii 6 npocmpancmee.

46

OK 01, OK 02, OK 04, OK
05, OK 09
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Tema 8.1. Ilpeamer

Coaep:xanue yueOHOro MaTepHaJia

16

cTepeoMeTpHUH. 1.Ilpenmer cTrepeoMeTpun, KaKk pasell eBKIMI0BOM reOMETpUH, B KOTOPOM 12
AKCHOMBI u3yyarotrcst purypsl B mpoctpancTBe. OCHOBHBIE TOHATHUS CTEPEOMETPHH,
cTepeoMeTpPHH AKCHUOMBI CTEPEOMETPUH U UX CIEICTBHS

IIpakTHyecKue 3aHATHSA 4

8.1.1 Pemenue 3a1a4 Ha OCHOBHBIC aKCIOMBI CTEPEOMETPUH
Tema 8.2 Copnepxxanue y4yeOHOIro MaTepuaJa 16
ITapannenbHoCcTh [TapannenbHOCTh NPSMBIX; MAPAIIIETBHOCTD MPSIMOM U IJIOCKOCTH. 12
NPSIMBIX H VYron Mmexay AByMs IpsMbIMU. [lapaiieIbHOCTh MIIOCKOCTEH: OIpeesieHue,
IJIOCKOCTel IPU3HAK, CBOWCTBA.

IIpakTHyecKue 3aHATHS 4

8.2.1. Pemrenue 3a7a4 Ha TIOCTPOSHUE CCUCHUN B TETpadIpe U

napajjiesenunese.
Tema 8.3 ConeprxaHue y4eOHOro MaTepuasa 14
Hepnenaukyasipuocrs | 1.IleprneHauKynsapHOCTb NPSMOMN U IJIOCKOCTHU: OIIpeesieHIe, IPU3HAK, 12
NPSMbIX U cBoMcTBa. [lepnenauKynsap U HAKJIOHHBIE. YTOJI MEXKy NPSIMOU U
MJIOCKOCTel IUIOCKOCTBI0. PaccTosiHME OT TOUKM JI0 TNIOCKOCTH, TEOpEMa O Tpex

NepIeHIUKYIISPax.

IIpakTHYecKue 3aHATHS 2

8.3.1. O K. P. \e 8 «Ctepeomerpus. [lapa/ieibHOCTb U

NEePNeHIUKYJISIPHOCTh NPSAMBIX U INIOCKOCTEi)

I'naea 9. Mnozozpannuku 22 OK 01, OK 02, OK 04, OK

Coaepxanue y4eOHOro MmaTepuaJjia 12 05, OK 09
Tema 9.1 1.I[lonsitne MHOrOrpanHuka. [lprusma, aneMeHThl IPU3MBL: BEpUINHBI, pedpa,
MHOTrOrpaHHMKH W X | TpaHH, AUaroHanb. @OpMyIIbl IUIOIAAN TOBEPXHOCTH U 00beMa.
CBOliCcTBa 2.Ilupamuya (mpaBuUiibHAs, YCEUEHHAs ), SIEMEHTHI MUPaMUJIbl. DOPMYIIbI

IUIOINAAM TOBEPXHOCTU U 00BEMA.

3.IlpaBuibHBIE MHOTOTPAaHHUKH, CHMMETPHSI B IPOCTPAHCTBE.

IIpakTHYecKue 3aHATHS 10

9.1 Pemrenue 3a/1a4 Ha HAXOXKACHUE SJIEMEHTOB MHOTOTPaHHHUKOB,
HaXO0XXJIeHHEe 00BbEMOB U TUIOIIACH MOBEPXHOCTEH

9.2 N3zroToBiieHHE MOJENIEH T€OMETPUICCKUX TEIl

9.3.0 K.P.Ne 9 «KMHOTrorpaHHHKH»
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I'nasa 10. Bexmoput

18

Tema 10.1 BexkTopsbI

Coaep:xanue yueOHOro MaTepHaJia

12

1 .IlonsiTHE BEKTOpa B IPOCTPAHCTBE, PABEHCTBO BEKTOPOB. CII0KEHHE U
BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA HA YUCIIO. J{BHKeHUA. Buibl
CHUMMETPUH

2.KommnnanapHuslie BekTopsl. [IpaBuio napannenenumnesa.

3.KoopauHaTsl TOUKH ¥ KOOPAMHATEI BEKTOpA B IPOCTPAHCTBE, JUIMHA
BEKTOPA.

4.CkansipHOoe IpOU3BECHUE BEKTOPOB, YTOJI MEXAY BEKTOPAMH.

HpaKaneCRue 3aHATHSA

10.1. Perrenue 3a1a4 Ha ICHCTBHSI C BEKTOPAMH, 33JaHHBIMU PA3JIUYHBIMUA
criocobaMu
10.2.0.K.P.Ne 10 «BekTOopbD»

OK 01, OK 02, OK 04, OK
05, OK 09

I'naea 11. Tena spawenusn

16

Tema 11.1
Tena BpaumeHuss 1 Mx
CBOMCTBA

Coaep:xanue yue0HOro MaTepHaJia

16

1. IunuHp, Kak TeJIo BPAIICHUS: €ro 3JIEMEHThI, CEYCHUSI, TUIONIA/h
MOBEPXHOCTHU M 00BEM.

2. KoHyc, KaK TeJo BpaIleHHUs: ero AIEMEHTHI, CEYeHUsI, III0MIa b
MOBEPXHOCTHU U 00BEM.

3.1Iap u chepa. Bzaumuoe pacronoxkenue chepsl u mockoctu. [Tnomans
HOBEPXHOCTU U 00BeM chepbl.

4. PemieHue 3a/1a4 Ha HAX0KJICHHE YJIIEMEHTOB TeJl BPAIICHUSI.

12

IIpakTHYeckHe 3aHATHA

11.1. Pemenue 3a1a4 Ha HAXOXKJIECHUE DJIEMEHTOB TEJI BPAIICHHsI, 00HEMOB 1

IO MOBEPXHOCTEH
11.2. O K.P. Ne 11 «Tena BpameHus»

OK 01, OK 02, OK 04, OK
05, OK 09

O6o6marmuiee nopropenne Kypcea (llpakTuyeckue 3aHATHSA)

IIpomexyTouHas
arrecranms (AIK3aMeH)

18

Bcero ayiuTopHoil HArpy3KH :

308
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4. YCJIOBUS PEAJIM3AIIAN ITPOT'PAMMBI YUEEHOM JTUCIIUTIIIMHBI

4.1. TpeGoBaHusi K MUHHUMAJIbLHOMY MATePHAJIBLHO-TEXHHYECKOMY 00ecredeHHIo
Peanu3zanus paboueil mporpaMMbl yaeOHOW AUCHUILIMHBI «MaTemMaTukay NpeanoiaracT Haludue

yueOHOro KabuHeTa «MaTeMaTHKI.
OobopynoBanue y4eOHOro kaduHeTa U pado4nx MecT KaOUHeTa
1. Kabuner «MaTeMaTUKI»:

1.1. mebGenb: cTomb, CTYIbs, IIKad

1.2. nocka

1.3. nepcoHanbHbIN KOMIBIOTED

1.4. MynbTUMEIUUHBIA TPOCKTOP

1.5. uHTEpaKTUBHAs 10CKa

1.6. xoMILIEKT TabnuI «Anaredpa ¥ TPUTOHOMETPHS

4.2. UudopmanuonHoe odecrieyeHune o0ydeHust

1. OcHOBHBIE HCTOYHHKH:

1.1. AnreGpa u Hayana Matemarnieckoro ananusa: 10-11 kmaceer: YueOnuk / ILILA. AnumoB u ap. —
M.: IIpoceemenne, 2022. — 464 ¢

1.2. 'eometpus: 10-11 knaccer: Yuebnuk / JI.C. Atanacsia u ap. — M.: [lpocsemenue, 2022. — 255 c.
2. JlonoTHUTEIbHbIE HCTOYHHUKU:
2.1 CI10 kypc «Maremarukay. Baciokosa 1.1.

2.2. Marematuka: Yueonuk CIIO. /bammvakos M.U. — M.: 1] Akagemus, 2022. — 256 ¢. 9BC
AKAJIEMUS

2. 3. Maremaruka. MeToudeckue mocoOue Jiisi OpraHu3aIiy MOJATOTOBKH CTY/ICHTOB K dK3aMEHY
no mateMatuke. Bacrokosa 1.U. 2018. DYMK

2.4. MeTomdecKue yYKa3aHusl 110 BBIMTOJTHCHUIO Ta00PaTOPHO-TIPAKTHUECKUAX Pa0dOT 10 TEOMETPHH.
Yacts 1, 2020, c.41. Unmuposa H.b., Bacrokosa .1., Aatunosa H. A.OYMK

2.5. Maremarnka. MeToMIeCKHe YKa3aHHS 110 BEITOJTHCHHEO CAMOCTOSITEITHHBIX paboT. Bacrokosa
N.N., Yavmnosa H.b. Komvoroposa A.B. 2018. DYMK

4.3. KoHTpPOJIb U OlleHKA Pe3yJIbTAaTOB 0CBOEHHS 00111e00pa30BaTeIbHOM AU CHUIIIMHBI
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Konx wu HaumeHoBaHue ¢dopmupyembix | Pazgen/Tema Tun oueHoYHbIX MEPONIPUATHIT
KOMIIeTEeH N i
OK 01 Paznen | YcTHBIH ompoc
Br16upath crmocoOb! pemeHus 3amad Tema 1, 2, 3, 4, TectupoBanue
PO ECCHOHATILHOMN NeITeTLHOCTH Pazgen Il CamocTosTenbHas
MPUMEHUTENBHO K Pa3JTUYHBIM KOHTEKCTaM Tema 5,6; WHAMBHIyalIbHAS pa0doTa
Pazgen I [IpakTuueckas padora
Tema 7 MareMaTnyecKuii AUKTAHT
Pazpmen IV 3amuTa TBOPYECKUX MTPOSKTOB

Tema 8,9,10,11

3amuTa HHIUBUIYTBHBIX
MPOCKTOB
KoHnTtponsHas padota

OK3aMeH
OK 02. Paznmen Il YcTHBIH ompoc
OcyIecTBIsATh ITOMCK, aHaan3 u | Tema 5,6; TectupoBanme
uHTEpnpeTanuo uHpopManuu, Heobxomumoit | Pazmen || CamocrosTenbHas
JUIL  BBIMIONIHEHHS 3aaad  npodeccroHanbHol | Tema 7 WHIWBUAYyalbHAsA paboTa
JEeSTeTFHOCTH. Pazpmen IV [IpakTnuaeckas padora

Tema 8,9,10,11

3amuTa TBOPUYECKUX MMPOECKTOB
3ammTa UHIUBUTY ATbHBIX

MPOCKTOB
KonTponbsnas padora
DK3aMeH
OK 03. Paznen | YcTHBIH Onpoc
[InaaupoBate u peanm3oBBIBaTH coOcTBeHHOE | Tema 1, 2, 3, 4, TectupoBanue
mpoecCHoHaIbHOE ¥ TNIHOCTHOE Pa3BUTHE Pazmen Il CamocrosiTenpHas
Tema 5,6; WHAMBHIyaJbHAs paboTa
Pazpen Il [IpakTnueckas padora
Tema 7 3amura TBOPYECKHUX MPOSKTOB
Pazgen IV 3ammTa HHAUBUTY ATbHBIX
Tema 8,9,10,11 MTPOEKTOB
KontponbHas padoTa
DK3aMeH
OK 04. Pazgen Il YcTHBIH ompoc
Paborats B  KoUIeKTHBE W Komauze, | Tema 5,6; TectupoBanue
3¢ (heKTUBHO B3aMMOEWCTBOBATH C Koyuieramu, | Pasgen 11 CaMocTosiTenbHast
PYKOBOZICTBOM, KJIUEHTAMH. Tema 7 WHAMBHIyalibHAs paboTa
Paznmen IV [IpakTuueckas pabora

Tema 8,9,10,11

3amura TBOPUYECKUX MPOECKTOB
3ammTa HHIUBUTY ATbHBIX

MTPOEKTOB
KonTponbsHas padora
DK3aMeH
OK 05. Pazgen | YcTHBIH ompoc
OcCymecTBIATh YCTHYIO W MUCHbMEHHYIO Tema 1, 2, 3, 4, TectupoBanue
KOMMYHHKAIIUIO Ha TOCYJIapCTBEHHOM si3bike ¢ | Pasgen Il CamocrosTenpHas
Y4ETOM OCOOEHHOCTEH COLUAIBLHOTO U Tema 5,6; WHIWBUAYyalbHAsA paboTa
KYJIbTYPHOTO KOHTEKCTA; Pazpen Il [IpakTnueckas padora
Tema 7 3amuTa TBOPUYECKUX MTPOEKTOB
Paznen IV 3amurTa UHIUBUYATbHBIX

Tema 8,9,10,11

MPOEKTOB
Kontponbshas pabora

DK3aMeH
OK 06. Pasgen | VYerHbIi onpoc
[TposBAATE TPpaKTAHCKO-TIATPHOTHIECKYIO Tema 1, 2, 3, 4, TectupoBanue
MTO3UIIHIO, IEMOHCTPHPOBATH OCO3HAHHOE Paznen Il CamocTosTenbHas
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MOBEJICHUE HA OCHOBE TPATUIIMOHHBIX
00IIIeYeIIOBEYECKUX TICHHOCTEH, TPIUMEHSTh

CTaHAapThbl AHTUKOPPYIIIMOHHOT'O ITIOBECACHH.

Tewma 5,6;
Pazgen Il
Tema 7
Pazpen IV
Tema 8,9,10,11

WHAWBUIyaJbHAS pa0doTa
[IpaxTrueckas padbora
3amuTa TBOPYECKUX MMPOSKTOB
3amuTa HHIUBUIYTBHBIX
MPOCKTOB

KoHnTtponsHas padota

DK3aMeH

OK 11. Paznen | YcTHBIH onpoc
Hcnonp30BaTh 3HAHUS 110 GUHAHCOBOM Tema 1, 2, 3, 4, TectupoBanue
TPaMOTHOCTH, ITAHUPOBATH Pazgen Il CamocrosTenbHas
MPEMPUHUMATENBCKYIO ICITCIBHOCTh B Tema 5,6; WHAMBHIyalIbHAS padoTa
podeCCHOHANTLHO cdepe. Pazgen Il [IpaxTrueckas padora

Tema 7 3amuTa TBOPUYECKUX IMPOCKTOB

Pazpen IV 3ammTa UHAUBUTY ATbHBIX

Tema 8,9,10,11

MPOEKTOB
KonTponbsHas padora
OK3aMeH
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