[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: Monos AHatonuit Hukonaesuy [Mpunoxenune 9.3.7
[loMmKHOCTb: AMpeKTOp

Jlata nognucanms: 10.12.2024 14:57:16 Ol;??(l)_;_&HgC3 IO CIICNHAIIPHOCTH
YHMKanbHbIA NPOrpaMMHbIA KNtoY: Ve praHu3anus nepeBo30K
1e0c38dccOaee73ceele5c09¢1d5873fc7497bc8 ¥ YIIPABJICHHs HAa TPAHCIOPTE (IO BUIAM)

PABOYASI TIPOTPAMMA YYEBHOM JUCHUIIJIAHBI (ITPEAMETA) *
OV .07l MATEMATHKA
OJA CHeUaJIbHOCTH

23.02.01 Opranusanus nepeBo30K U yIpasjeHHe HA TPaHCHOpTe (110 BUAAM)

baszosas noocomoska
cpedHe20 npogeccuonanbHo20 00pa308aHUsA

(200 nauana noocomosxu no YII: 2024)

! PaGouas porpaMma IOJUISKHUT €XKEroJHOI aKTyanu3alud B COCTaBe OCHOBHOW MpodeccHoHaIbHON 00pa3oBaTesbHOM MpPOrpaMMbl-
IIPOrpaMMBI IOATOTOBKH crienuanuctoB cpennero 3seHa (OIIOII-IITICC3). Crenenus 06 akryammsaruu OITOII-ITIICC3 BHOCSTCS B JIHCT
axryanu3anuu OITOII-TITICCS.



COJEPKAHME

. HACIIOPT PABOYEI IMPOTPAMMBI YUYEBHOI
JACIATLTAHBI (TPEJMETA)

. CTPYKTYPA U COIEPXAHME YYEBHOH JUCIUILINHBI
(IIPEAMETA)

. YCJIOBUSI PEAJIM3ALIMU  TPOTPAMMBI  YYEBHOM
JACIATLTAHBI (TPEJMETA)

. KOHTPOJIb M OLEHKA PE3VJIBTATOB OCBOEHMS
YYEBHOM JUCHUIIIUHBI (TPEJAMETA)

. HIEPEYEHDB UCITIOJIB3YEMbBIX METOJAOB OBYUEHMUSA

CTP.

26

62

63

64



1. TACITIOPT PABOYEM ITPOT'PAMMbBI YYEFHOM JJUCHUTIIJIMHBI (ITPEJIMETA)
OY/n.07I1 MATEMATHKA

1.1. O6aactp npuMeHeHus padoyeii NpOrpaMmsbl

Pabouass mporpamma yueOHOW nucuumiuHbl (npeamera) OV]Im.0711 MaremaTtuka sBiseTcs
Y4acThIO MPOTpamMMbl CpenHero (monHoro) obmero obpaszoBanusi mo cnemmaimbHocTH CIIO 23.02.01
Opranu3zanys NepeBo30K U yrpaBJieHHe Ha TpaHCIopTe (110 BUAAM).

Pabouas nporpamma OY [In. 0711 Marematnka MOXET OBITh UCIIOIB30BaHA B POQPECCHOHATBHON
MOAITOTOBKE, MEPETOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIIMHN paboUYHX MO Ipodeccusim:

17244 TlpuemocaaTauk rpysa u 6araxa.

1.2. Mecrto yuyeoHoii qucuumianHbl (npeamera) B crpykrype OIIOII-TIIICC3:

B yueOnpix muranax OIIOII-TITICC3 yuebnas aucuumnumaa OYIn.07I1 Marematnka BXOIUT B
COCTaB OOMmMX 00I1Ie00pa30oBaTENbHBIX YUYEOHBIX JUCIHUIUIMH, (GOPMUPYEMBIX M3 00s3aTeIbHBIX
npeametHeix obmacreit @I'OC cpennero obmiero obpazoBanus, i cnenuanbHocteil CIIO. C yuérom
npoduns ocBauBaeMoO# CHENHATBLHOCTU (TEXHUYECKHI) HaHHAs MUCHUILUIMHA U3ydaeTcsl YrIyOJIeHHO,
peanuzyetcs Ha 1 Kypce.

1.3. Ilnanupyembie pe3yJbTAThl 0CBOCHHS YUeOHOI JHCHUNIMHBI (peaMeTa):

1.3.1 Iens yueOHOW MUCIUIUTHHEI (TIpeMeTa) — TpeOOBaHUS K pe3yIbTaTaM OCBOSHUS yU4eOHOU
JTUCIUTIINHEI (TTpeaAMETa).

Pabouas nporpamMmma opueHTHpPOBaHA HA JOCTUKEHHUE CIEAYIOUINX LEei:

— ¢opMupoBaHUE NpEICTaBIEHUN 00 HIEAX W MeToJaX MaTeMaTHKH; O MaTeMaTHUKe Kak
YHUBEPCAJIbHOM SI3bIKE HayKH, CPEACTBE MOJAEIUPOBAHNUS SBJICHUN U IIPOLIECCOB;

— OBJIaJICHUE S3BIKOM MaTEMAaTUKHU B YCTHON U MUCHbMEHHOU (popme, MaTeMaTHYeCKHUMU 3HAHUSMU
U yMCHUSMH, HEOOXOJUMBIMU I W3YYCHHS [IKOJBHBIX eCTCCTBCHHOHAYUYHBIX JMCIHILINH,
MIPOJIOJKEHHSI 00pa30BaHuUs U OCBOSHUS H30PaHHOM CIIEUAIBHOCTH Ha COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTUYECKOTO MBIIUICHHUS, QITOPUTMHUYECKON KYJIBTYpbI, MPOCTPAHCTBEHHOTO
BOOOpaKEHHUsI, MATEMATHUYECKOTO MBIIUICHUS] U MHTYUIIUU, TBOPUYECKUX CIOCOOHOCTEH, HEOOXOAMMBIX
JUIS TIPOJIOJKEHUSI 00pa30BaHUs W JJI CaMOCTOSITENIbHOM NIeATENbHOCTH B O0JacTH MaTEeMaTHKU U €€
MIPUIIOKEHUHN B OyAyIIel mpodecCuoHaNbHOMN AeITeIbHOCTH;

— BOCIHMTAHUE CPEJICTBAMU MAaTEMATHUKH KYyJIbTYphl JUYHOCTH ue€pe3 3HAKOMCTBO C HCTOpUEH
pa3BUTHUS MaTEMAaTHKH, SBOJIOIMEH MaTeMaTHUYeCKUX HJeW; MOHUMaHWs 3HAYMMOCTH MAaTeMaTUKH IS
HayYHO—TEXHHUYECKOT0 Iporpecca.

Pe3ynbrarel ocBOeHHS Y4eOHOM TUCITUTUTMHBI

B pe3ynbrare nzyueHus MaTeMaTUKH Ha MPO(QUILHOM YpOBHE 00yUatOIIUICS JT0JKEH:

3HATH/IOHUMATH:

— 3HaYEHUE MATEeMAaTUYECKON HayKH JUIsl PELIeHUs 3a]ad, BOSHUKAIOUIMX B TEOPUU U MPAKTUKE;
IIUPOTY U OTPAHUYCHHOCTh MPHUMEHEHHUS MaTeMaTHYeCKUX METOJOB K aHalu3y U HCCIEeIOBaHHUIO
MIPOLIECCOB U ABJIEHUH B MPUPOJIE U OOIECTBE;

— 3HAUEHUE MPAKTHUKU U BOMPOCOB, BO3HUKAIOIIUX B CaMOl MaTeMmaTuke, A (GOpMHUpOBAHUS U
Pa3BUTHSI MaTEeMaTUUECKOW HAYKU;

— HJIeW PaCIIMPEHUs] YMCIOBBIX MHOXKECTB KaK CMoco0a MOCTPOEHUsS HOBOTO MAaTeMAaTHYECKOTO
ammaparta JIjisl peIIeHHs MPaKTUIECKUX 3a71a4 U BHYTPEHHUX 3a7]a4 MaTEeMaTHKU;

— 3Ha4YeHHE UJIeH, METOZIOB U PE3yJIbTATOB aNreOphl U MATEMATUYECKOTO aHAIN3a JUISl IOCTPOSHUS
MOJIeTIel peabHbBIX MPOLIECCOB U CUTYAIINIA;

— BO3MOXHOCTH TE€OMETPHH I OINWCAHUS CBOWCTB PEANbHBIX MPEIMETOB M WX B3aUMHOTO
PacmoIokKeHUS;

— YHUBEPCATbHBINA XapaKTep 3aKOHOB JIOTUKH MAaTEeMaTUYECKUX PACCYXKACHUU, UX MPUMEHUMOCTh
B Pa3IMUHBIX 00J1aCTAX YEJIOBEUECKOH eATeIbHOCTH;

— paznuumne TpeOOBaHUM, MPEABSBIAEMBIX K TOKA3aTEIbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO—AKOHOMUYECKUX U TYMaHUTApHBIX HayKaX, Ha MPAKTHKE;

— pOJIb aKCHOMAaTHUKHA B MaTEMAaTHUKE, BO3MOXKHOCTH IMOCTPOCHHS MaTEMaTHYECKHX TEOpPHH Ha
aKCMOMAaTUYECKOI OCHOBE; 3HAU€HNE aKCUOMATUKH JUIsl IpYruX o0JjacTel 3HaHUS U AJIsl IPAKTHKY;

— BEPOSITHOCTHBIX XapaKTep Pa3INUYHBIX MPOLECCOB U 3aKOHOMEPHOCTEN OKPYKAIOIIEr0 MHUPA.
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YwuciioBele U 6YKBCHHI)I€ BbIPAKCHUA

YMers:

— BBINOJIHATH apuMeTHuecKkue AeHCTBU, COUYeTasi yCTHbIE U MMCbMEHHbIE IPUEMBbI, IPUMEHEHUE
BBIYUCIIUTEIIBHBIX YCTPOUCTB;

— HaxOJUTh 3HAYCHMsI KOPHSA HATYypaJIbHOW CTEIIEHU, CTEIEHH C PALMOHAIBHBIM I10KA3aTelleM,
norapudma, UCIONb3ysl MPU HEOOXOAMMOCTH BBIYMCIUTEIbHBIE YCTPONCTBA; IMOJIb30BATHCS OLIEHKON U
IIPUKUAKON ITPHU MPAKTUYECKUX pacueTax;

— IPUMEHSATD IOHATUS, CBSI3aHHBIE C JEIMMOCTBIO LEJIBIX YUCEN, IIPU PELIIEHUN MAaTEMaTUYECKUX
3azad4;

— HAaXOAUThb KOPHU MHOIOWIEHOB C OJHOM IEPEMEHHOM, pacKJIaJblBaTb MHOIOYIEHBI Ha
MHOKHUTEJIH;

— BBIIOJHATH JEUCTBHS C KOMIUIEKCHBIMM 4YMCJIAMH, I[10Jb30BAaTbCS I'€OMETPUYECKON
UHTEpIIpETalled KOMIUIEKCHBIX 4YMCE, B IIPOCTEHINUX CIIy4asX HAXOIUThb KOMILIEKCHBIE KOpPHHU
YpaBHEHHH ¢ ICHCTBUTEIBHBIME KO PUIIMESHTAMH;

— NPOBOAUTH NPEOOpPa3OBaHMsl YMUCIOBBIX M OYKBEHHBIX BBIPAKEHHUH, BKIIIOYAIOIIUX CTEIEHH,
panuKaibl, JorapumMbl 1 TPUTOHOMETPHYECKUE (PYHKITUH;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUUYECKOM NesTeIbHOCTH U IIOBCEAHEBHON
KU3HM IS

— MIPAKTUYECKUX pacueToB Mo (GopMyiam, BKIOYas (GOpMYIibl, COAEpIKalINe CTENEHH, PaJAUKaIbl,
norapumMbl ¥ TPUTOHOMETPUYECKHE (DYHKIIMH, UCTIONB3YS IPU HEOOXOAUMOCTH CIIPABOYHBIE MAaTEPHAIIBI
U IPOCTEHIINE BBIUNCIUTEIbHBIE YCTPOUCTBA;

— IpUOOPETEHUS MPAKTUIECKOTO OIBITA NEATEILHOCTH, MPEANISCTBYIOMEH TPOpECCHOHATBLHOH, B
OCHOBE KOTOPOH JIEXKUT JaHHBIA y4eOHBIN IpeaMET.

OyHkuMu U rpaduKu

YMerTs:

— ONpenenaTh 3HaueHHe (PYHKIMU MO0 3HAUEHUIO apryMeHTa IpU paziIMYHbIX crioco0ax 3aJaHus
IN2EINIVIH

— CTPOUTDH IpapUKU U3y4YEHHBIX (PYHKIIHMH, BHIIOIHATH MpeoOpa3oBaHusl rpa(pUKOB;

— ONUCBHIBATH 10 rpaduky U 1o ¢popmysie MoBeleHHe U CBONCTBA (DyHKIIHIA;

— pemiaTth ypaBHEHHUS, CUCTEMbl YpaBHEHUW, HEPABEHCTBA, WCIIOJIb3Yys CBOMCTBa (QYHKUMN M KX
rpaduyecKue npeicTaBIeHus;

MCIIOJIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOH 1€ATEIbHOCTU U TIOBCETHEBHOM
KU3HU JJIS:

— OIIMCAaHMSI U UCCIIEIOBAHMS C MOMOIIBI0 (PYHKIMH pealbHbIX 3aBUCUMOCTEH, IPEICTaBICHUS X
rpaduuecKu; HHTEpIpeTauu rpa(uKoB pealbHbIX MPOLIECCOB;

— MPUOOPETEHNs MPAKTUYECKOTO OIbITa AE€ATEIbHOCTH, MIPEeALIECTBYIONIEN MpodeccnoHabHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN TpeaMET.

Hauana MmaTeMaTH4YeCKOTO aHaJIn3a

YMers:

— HaXOAUTb CyMMY O€CKOHEYHO yObIBaIOIIEH reOMETPHUECKON MPOrPeCcCuu;

— BBIYUCIATH TMPOU3BOJHBIE M IEPBOOOpasHbIE DJIEMEHTApHBIX (YHKIMN, MPUMEHSs IMpaBHiia
BBIYHCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOIb3YsI CIIPAaBOYHBIE MaTEPHUAIBI;

— HcenenoBaTh GYHKIMU U CTPOUTH UX I'paUKU C TOMOIIIBIO TPOU3BOIHOIM;

— pemarthb 3a/1a4y ¢ MPUMEHEHUEM YpaBHEHUS KacaTelbHOU K rpaduKy G yHKIUY;

— pelaTh 3a/1a4M Ha HaX0Xk/IeHHe HauOOoJIbIIeTr0 U HAMMEHbBINEro 3HaueHHs QyHKIIMH Ha OTPE3Ke;

— BBIYHCIISATH IUIOIAAb KPUBOJIMHEHHON Tpanenuy;

UCIOJb30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHUS B MPAKTHUYCCKOW JEATEIBHOCTH U
MIOBCETHEBHOM KU3HU JUISL:



— peuIiCcHUuA rCOMETPUICCKUX, (I)I/I3I/I‘IGCKI/IX, 9KOHOMUHYCCKUX U APYTHUX HNPUKIIAAHBIX 3aa4, B TOM
qycie 3a7ad Ha HauOoJIpLIMEe M HAaUMEHbLIME 3HA4eHUs C INPUMEHEHHMEM ammapara MaTeMaTH4ecKOro
aHaJn3a;

— proOpeTeHus MPAaKTUYECKOro OIbITa ACATEIbHOCTH, IPEAILECTBYIOIIEN TPo(hecCUOHAIbHOMI, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEAMET.

YpaBHEHUs U HEPABEHCTBA

YMmers:

— pelaTh palMOHAJIbHbIC, IOKa3aTelIbHbIE W JIOrapu(MUUYECKHE YpPaBHEHUS M HEPaBEHCTBA,
HMPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;

— JI0Ka3bIBaTh HECIIO)KHBIE HEPABEHCTBA;

— pemarb TEKCTOBBIE 3a4a4d C IIOMOLIbIO COCTaBICHUS YPAaBHEHUW, W HEPABEHCTB,
UHTEPIPETUPYSI PE3YJIBTAT C YIETOM OTPAHUYEHUM YCIIOBUS 33a4H;

— M300pakaTh Ha KOOPAMHATHOW TIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHHMI M HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

— HaXOJUTh NPUOJIMKCHHBIC PEIICHUSI YPABHEHUH B UX CUCTEM, HCIIOJIB3YS rpaduIecKuii METOS;

— pelaTbh ypaBHEHMs, HEPABEHCTBA U CHCTEMBbl C IPUMEHEHHEM IpaUuyecKUX IMpe/ICTaBICHUH,
CBOMCTB (DYHKIIMI, IPOU3BOIHOM;

UCMOJb30BaTh NPUOOPETEHHbIE 3HAHUS W YMEHUs B HPAKTUYECKOH JAEATENbHOCTH U
ITIOBCETHEBHOM KU3HM JUIA:

— IOCTPOEHUS U UCCIIENOBAHUS IPOCTENIINX MATEMAaTHIECKUX MOJIETIEH;

— proOpeTeHNs MPAKTUUECKOTO OMBITA ACITEIBHOCTH, MIPEIIIECTBYIONICH MPO(hecCHOHAIBHOM, B
OCHOBE KOTOPOH JIEXKUT JaHHBIA ydeOHBIN IpeaMET.

DJeMEHTEI KOM6I/IHaTOpI/IKI/I, CTaTUCTHUKHU U TCOPHU BCPOHTHOCTGIZ

YMers:

— pemiath npocTeiine KOMOMHATOPHBIE 3a7jaul METO0OM Mepedopa, a TaKKe C UCIOJIb30BAHUEM
U3BECTHBIX (popmyn, TpeyronbHuka [lackans; Berancnare kodgduurents! ounoma HetoToHa no opmyse
U C UCTIOJIb30BaHUeM TpeyrojabHuka [lackans;

— BBIYUCIISITH BEPOSATHOCTH COOBITHI Ha OCHOBE IOJICYETA YMCIIa UCXOJI0B (IIPOCTEHIIINE ClTyyan);

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUYECKOW JI€ATENbHOCTH U
IIOBCETHEBHOM JKU3HU JUISL:

— aHaJIM3a peajbHBIX YMCIOBBIX JAHHBIX, MPEJCTAaBICHHBIX B BUJE JAMAarpaMM, rpadukoB; AJs
aHanmM3a MHQOpPMAIMK CTATUCTUYECKOTO XapaKTepa;

— MPUOOpPETEeHUs MPAKTUUIECKOTO ONBITA EATEIbHOCTH, MPEIIECTBYIOIEH MpodecCHOHAIbHOM, B
OCHOBE KOTOPOH JIE)KUT JaHHBIA y4eOHBIN NpeaMET.

I'eomerpus

YMeTs:

— COOTHOCUTDH IUIOCKHE TeoMeTpudeckue (Urypbl U TpeXMEpHble OOBEKTHI C UX ONMUCAHUIMH,
yepTekaMu, N300paKeHUSIMU; Pa3JIndaTh U aHAIM3UPOBATh B3AaUMHOE pacIoyiokeHue Guryp;

— n300paxkaTh reoMeTpuyecKue GUryphl U Teja, BHIIOIHATH YEPTEXK MO YCIOBHUIO 3a/1a4H;

— pelaTh reOMETPUYECKUE 3aJadyM, ONUPasCh HA M3YYEHHBbIC CBOWCTBA IIJIAHUMETPUYECKUX U
CTepeoOMeTpuYecKuX (Uryp W  OTHOIIEHUH MEXAYy HHMH, NpPUMEHsAs anreOpandyeckuii u
TPUTOHOMETPUYECKUH ammapar,

— IIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKICHUS IIPU PEIICHUH 33/1a4, JI0KA3bIBaTh OCHOBHBIE TEOPEMBI
Kypca,

— BBIUUCHATH JIMHEHHBIE 3JIEMEHTHl U YIJIbl B MPOCTPAHCTBEHHBIX KOHPUIYpalusix, 00beMbl U
TUTOIIAH TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TN M UX MPOCTEHITNX KOMOMHALIWH;

— IPUMEHATh KOOPAWHATHO—BEKTOPHBIA METOJX U1 BBIYMCIICHUS OTHOLICHWM, PAaCCTOSHHUU U
YIJIOB;

— CTPOUTh CEYEHUSI MHOTOI'PaHHUKOB M U300pakaTh CEUEHUs TEJl BPALLCHUS:



HUCIIOJIB30BaTh
HOBCGZ[HGBHOﬁ KHN3HU I

npuoOpeTeHHbIE

3HaHUSA W YMCHHUA B

HpaKTquCKOﬁ JACATCIIPHOCT H

— UCCIIEZIOBaHUS (MOJIETUPOBAHUS) HECIOKHBIX MTPAKTUYECKUX CUTYallMil HA OCHOBE U3YUEHHBIX

dhopmys u CBOKMCTB GuUryp;

— BBIYMCIICHUS JUIMH, IJIOMIAJeH U 0ObEMOB PEalTbHBIX OOBEKTOB IMPH PEHICHUU MPAKTHYECKUX
3aJ1a4, UCIOJIb3YS IPU HEOOXOIMMOCTH CIIPABOYHUKHU M BBIYUCIIUTEIbHbBIE YCTPOHCTBA;

— proOpeTeHus MPAaKTUYECKOTO OMBITA ACITEIbHOCTH, MPEIIECTBYIONIEH NMPOo(hecCHOHAIBHOM, B
OCHOBE KOTOPOM JICKHUT JaHHBIA YICOHBIN TIPEIMET.

1.3.3 [Inanupyemble pe3yabTaTbl OCBOCHUS YUeOHON AUCIUILTUHBI (TIpeIMeTa):

Ocob6oe 3HaueHue y4yeOHas MUCHMIUIMHA (TIPEIMET) MMEEeT NMpu (OPMHUPOBAHUHM U PA3BUTHHU
00ImUX U IPOoeCCHOHATHHBIX KOMIIETEHITHIA.

Kox v HanmenoBanue
(¢popmupyembIX
KOMIIeTeHITH I

Ilianupyemblie pe3yibTaTbl OCBOCHUS Y4eOHOM
AMCUUILIMHBI (Ipeamera)

JII/I‘IHOCTHBIQ, MeETalpeaAMETHDBIC

IIpexmeTHbIC

OK 01. Bei6upats ciocoObt
penIeHus 3a1a4
npoeCCUuOHATIBLHON
JESTSIIbHOCTH MPUMEHUTEITHLHO K
Pa3InYHBIM KOHTEKCTaM

— F'OTOBHOCTB K TpyAy, OCO3HAHUC

EHHOCTH MacTepCTBa,
TPYAOTIIO0HE;
— TOTOBHOCTL K  aKTHUBHOU

JESTENIbHOCTH TEXHOJOTHYECKON
U COIMAIBLHOW HANpaBIEHHOCTH,
CIIOCOOHOCTH WHUIUTUPOBATH,
IUTAHUPOBAaTh U CaMOCTOSTEIBHO
BBINOJIHATH TAKYIO 1€ATEIbHOCTD;
— MHTEpeC K pa3InyHbIM cdepam
npodeccnoHanbHOM
NeSITeTbHOCTH,

OBialeHHe YHMBepCAJIbHBIMHU
yY4eOHBIMH TMO3HABATEIbHBIMH
JefcTBUSIMU:

a) 0a3oBbIe JIOTUYECKHUE
JIEUCTBUA:

- CaMOCTOSTEIBHO
(bopMynMpoBaTh u
aKTyaJlu3UpOoBaTh npobiiemy,

paccMaTpuBaTh €€ BCCCTOPOHHE,
— YCTaHaBJIMBATb CymeCTBeHHLIﬁ
NpHU3HAaK WJIHW OCHOBAaHUA IJIid

CpaBHEHHUs, KIacCUPUKAUUU U
0000I1IeHHS;

- OTIPEeINATh Lenu
NesITebHOCTH, 3a1aBaTh
mapamMeTpel M KpUTEpUH  HUX
JOCTHKEHUS;

— BBIIBIISITh 3aKOHOMEPHOCTH |
MIPOTHUBOPEUUS B

paccMaTprUBACMBIX SABJICHUAX,

—  BHOCUTb  KOpPPEKTHBBI B
JESATEIBHOCTbD, OLICHUBATh
COOTBETCTBUE pE3yIbTaTOB
LEeNsIM, OLICHMBATh PHUCKHU

—BJIA/IETh METO/IaMH
JI0Ka3aTeNbCTB, AITOPUTMAMHU
pelIeHus 3a1a4; yMEHHUE
(bopMyITUPOBATEH OTPECIICHUS,
aKCHOMBI U TEOPEMBI, IPUMEHSTh
UX, TIPOBOJMTH JOKA3aTEeIbHBIC
PacCyXICHHUS B XOJI€ PEIICHUS
3a1a4;

— YMETb ONepUpOBaTh
MOHSATHSMH: CTETICHb YHCIIA,
Jorapugm ymcia; yMeHue
BBITIOJTHSTH BBIYHCIICHNE
3Ha4YeHUH U Npeodpa3zoBaHus
BBIPAKEHUH CO CTETICHSMU U
Jorapugmamu, npeodpazoBaHUs
JTPOOHO—paIMOHATBHBIX
BBIPAKECHUI;

— YMETh OTIEpUPOBATH
HOHATUSAMM: palliOHATIbHbIE,
UppanroHaIbHbIE,
NoKa3aTeJbHbIE, CTETIEHHBIE,
norapudmuyeckue,
TPUTOHOMETPHUUYECKHE YPAaBHEHUS
Y HEpaBEHCTBA, HX CHCTEMBI;

— YMETb ONEepUpOBaTh
MOHATUSMU: QYHKITHS,
HenpepbIBHAS (QYHKIIMS,
MMPOM3BOIHAS, TIEPBOOOpa3HAas,
OTIpeIeIeHHBI UHTETPall; YMETh
HaXOJUTh MIPOU3BOIHBIC
JJIEMEHTAPHBIX (PYHKIIHH,
UCTIONB3Ys CTIPABOYHBIC
MaTepHalbl; UCCIEI0BATh B
HPOCTEHIINX CITydasX GyHKINH
Ha MOHOTOHHOCTB, HAXOJUTh
HanOONIbIINE M HANMEHBIINE
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IOCIICACTBUI ICITCIHHOCTH,

- pa3BUBaTh KpeaTHBHOE
MBIILICHHE npu perieHnun
YKU3HEHHBIX TIPOOIIEM

0) 0a30BBIC  HMCCIICIOBATEIbLCKUE
JIEUCTBUS:

— BJAJIETh HaBBIKAMH Y4eOHO—
HCCIIEIOBATEILCKOW U MPOECKTHOM

JIeATEIILHOCTH, HaBBIKAMHU
paspenieHus mpooem;

— BBISIBIISITD MPUYUHHO—
CIIeICTBEHHEIC CBA3U u
aKTyaJIN3UPOBATH 3ajauy,
BBIJIBUTaTh TUIIOTE3Y €€ pelICHUs,
HaXO0JUTh apryMEHTBI TS
JIOKa3aTeabCTBa CBOUX
YTBEPKICHUM, 3a71aBaTh

napaMmeTpsl U KPUTEPUU PELICHHUS;
— aHAJIM3UPOBATH TOJYYCHHBIC B
XoJe pelieHus 3a/1auu
pe3yJbTaThI, KPUTUICCKH
OLICHUBAaTh MX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHHUE B
HOBBIX YCJIIOBHUSX;

—yMETh TIEPEHOCHTHh 3HAHUS B

MI03HABATENIbHYIO "
MIPaKTUYECKYIO obnactu
KHU3HENIeATeTbHOCTH;

— yMeTh HMHTETPUPOBATh 3HAHUS
u3 pasHbIX MPEeIMETHBIX
o0OjacTen;

—  BBABMIaTb  HOBBIE  HJIEW,
npeJyiarath OpUTHHAIBHBIC
MOJIX OBl u pelIeHus,

CIIOCOOHOCTh HMX MCIIOJIb30BAHUS
B IIO3HABaTEeJIbHOU M COLMAJILHOU
MIPaKTHUKE

3Ha4YeHUs (QYHKIUN; CTPOUTH
rpaduKu MHOTOUJIEHOB C
UCIIOJIb30BaHUEM alnapaTa
MaTeMaTHUYeCKOI0 aHalln3a;
NPUMEHSTH TPOU3BOIHYIO IIPH
pEILIeHNH 3a/1a4 Ha JBUKECHUE;
peaTh NPaKTHKO—
OpUEHTUPOBAHHBIC 3a/1a4H Ha
HanOOJIbIINE 1 HAUMEHBIIHE
3HAuUEHUS, HA HAXOXKACHUE MyTH,
CKOpPOCTH M YCKOPEHHS;

— YMETh ONepUpPOBaAThH
HNOHATHSAMHU: pallMoOHaIbHAS
byHKIIMS, TOKa3aTeabHas
¢GyHKIMs, cTeneHHas QyHKIHA,
norapudmuueckas QyHKIUSA,
TPUTOHOMETPHYECKHE (DYHKIIHH,
oOpatHble PYHKIINH; YMEHUE
CTPOUTH TPAPHKH N3YUIECHHBIX
(byHKIHI, UCIIONIB30BATh IpadUKH
IpY U3y4SHHUHU TIPOILIECCOB U
3aBUCHUMOCTEH, PU pEUICHUH
3a/1a4 U3 Ipyrux yuyeOHbIX
PEIMETOB U 3a/1a4 U3 peanbHON
KHU3HH, BEIpAXaTh (GOPMYIaMu
3aBHCUMOCTH MEXIY
BEJIINYMHAMU;

— YMETb pelaTh TEKCTOBbIE
3a/1a4d pa3HbIX TUIIOB (B TOM
Yucyie Ha MPOLEHTHI, 10JIU U
YacTH, Ha JIBIDKEHHE, padoTy,
CTOMMOCTh TOBapOB U yCIYT,
HaJIOTH, 3a1a4i U3 00JIacTH
yIpaBIeHUS TUYHBIMU U
CEeMEMHBIMU (PUHAHCAMM);
COCTaBJIATh BBIPAKEHUS,
ypaBHEHHSI, HEPABEHCTBA U MX
CHCTEMBI IO YCIIOBUIO 33]1auH,
WCCIIEZIOBATh MOTydeHHOE
pelIeHre U OLEeHUBATh
MIPaBIIONIOTI00HOCTD PE3YIIbTATOB;
— YMETb ONEepHpOBaTh
MOHATHUSIMH: CpEITHEE
apudmMeTHIecKoe, MeIuaHa,
HauOoJbIIIee U HAMEHbIIIEe
3HAa4YeHHUs, pa3Max, AUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBOTO HabOpa; yMeTh
U3BJIEKATh, THTEPIPETUPOBATH
UH(POPMALIUIO, PE/ICTABICHHYIO
B Ta0nHIlaxX, HA JUarpaMMax,
rpaduKax, OTpaKaroIyro




CBOICTBA peaJIbHbIX IIPOLIECCOB U
SBJICHUH; TIPEJICTABIIATH
UH(POPMALIUIO C TIOMOLIBIO
TaOJIUI ¥ TUarpaMM;
UCCIIEZIOBATh CTATUCTUUYECKUE
JTaHHbBIE, B TOM YHCJIE C
IpUMEHEHHEM TpauuecKux
METOJIOB U AJIEKTPOHHBIX
CPEICTB;

— YMETh OIepUpPOBaTh
NOHATUSMH: CIIy4alHBINA OIBIT U
ciy4aitHOe COOBITHE,
BEPOSITHOCTH CIIy4alHOTO
COOBITHSI; YMEHHUE BHIYHUCIIATH
BEPOSATHOCTbH C UCIIOJIb30BAHUEM
rpaduuecKux MEeTOOB;
IPUMEHATH (POPMYIIBI CII0XKEHUS
U YMHOXXEHUS BEPOSITHOCTEH,
KOMOWHATOPHBIE (HaKTHI U
(dbopMyIIBI TP pElIeHUH 3a/1aY;
OLICHUBATh BEPOSITHOCTH
pealbHbIX COOBITHIA; 3HAKOMCTBO
CO CJIy4YaliHbIMHU BEJIMYMHAMMU;
YMEHHE MPUBOIUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX
Yucel B IPUPOTHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

— YMETb ONIEpUPOBAThH
HOHSATHSMH: TOUYKA, IPSMas,
IUIOCKOCTB, IPOCTPAHCTBO,
JBYTPaHHBIN yTOJI,
CKPEIMBAIOIINECS IPSIMBIE,
NapajuIeIbHOCTD U
HNEepIEHIUKYISAPHOCTD MPSMBIX U
IIJIOCKOCTEM, YTOJ MEXIY
PSIMBIMH, YTOJI MEKTY TIPSMOM U
IIJIOCKOCTBIO, YTOJl MEXTY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PaCCTOSHHE
MEXy IPSIMBIMHU, PACCTOSTHHUE
MEX/1y TUIOCKOCTSIMH; YMEHHUE
UCIIOJIb30BaTh MPH PEeIICHUH
3a/1a4 U3y4eHHbIC (PaKTHl U
TEOpEMbI IIJITAHUMETPUH; YMEHHE
OIICHUBAThH pa3Mepbl OOBEKTOB
OKPY’KaIoIllEro MUpa;

— YMETh ONepUpPOBaATh
MOHSITUSIMHA: MHOTOTPaHHUK,
CE€YCHHE MHOTOTPAaHHUKA, KYO,
napaeNenurnen, npusma,
nupamuaa, purypa u
IOBEPXHOCTh BpallleHUs,




WIMHIP, KOHYC, I1ap, cdepa,
ceueHust pUTYpBI BpallIeHUs,
IUIOCKOCTB, Kacaromasics cepsl,
IWIMH/IPA, KOHYCA, TUIOIIAIb
MOBEPXHOCTH MUPAMU/IBI,
NPU3MBI, KOHYCA, IWIHHIPA,
wiomaak chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO
napaienenunena, MupaMuibl,
NPU3MBI, IWIMHAPA, KOHYyCa,
nrapa; yMeHue u300paxarb
MHOTOTPAaHHHUKH U TIOBEPXHOCTH
BpALICHUS, X CEUCHHS OT PYKH, C
TIOMOIIBIO YePTEHKHBIX
UHCTPYMEHTOB U JIEKTPOHHBIX
CpPE/ICTB; YMEHHUE PACIIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE;
YMEHHUE pacIio3HaBaTh
NpaBUIbHBIE MHOTOTPAHHUKHY;

— YMETh OTIEPUPOBATH
NOHSATHUSIMH: TBH)KCHUE B
POCTPAHCTBE, MMOJ00HbIC
(GUrypBI B IPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOIICHUE
IUIOIIAJEN IOBEPXHOCTEN U
00BbEMOB MOAOOHBIX GUTYp NPU
peIIeHIH 3a/1a4;

— YMETb BBIUUCIIATh
TreOMETPHUUECKUE BETMINHBI
(nmuHa, yrou, Iiomab, o0beMm,
IUIONIA/1b TOBEPXHOCTH),
UCTIONIb3YS U3y4YeHHbIE (DOPMYJIbI
Y METO/JIBI;

— YMETb ONEepUpOBaTh
HNOHSATHSAMH: TIPSIMOYTOJTbHAS
cucTeMa KOOpJMHAT, KOOPIHMHATHI
TOYKH, BEKTOP, KOOPJANHATHI
BEKTOpa, CKaISIpHOE
MIPOU3BEICHNE, YTOII MEXKITY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA Ha YHUCIIO;
HaXOJIUTh C TOMOILBIO
M3YyYeHHBIX (HOPMYIT KOOPIUHATEI
CepeIMHbI OTPE3Ka, PACCTOSHUE
MEXTy ITBYMsI TOUKAMH,

— YMETb BbIOMPATH TMOJAXOIAIINN
W3YYEHHBIH METOJI LISl pEIICHUS
3aJa4u, paclo3HaBaTh
MaTeMaTH4ecKue QaKThl 1
MaTeMaTHYECKUE MOJICIH B
IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHE




NPUBOIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUI
POCCUICKON U MUPOBOU
MaTeMaTUYECKO HayKH.

— YMETbh ONEpUPOBAThH
MOHSITUSIMU: OIPEJICIICHNUE,
aKcuoma, TeopeMa, CIlIeICTBHE,
CBOICTBO, IPU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHJIbHBIE
bopMyITUPOBKH; YMEHUE
dbopMynupoBaThk 0OpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKIACHHE,
NPUBOIUTH PUMEPHI U
KOHTPIIPUMEPHI, UCIIOJIb30BATh
METO]I MATEMaTUYECKOMN
WHAYKIUU; TPOBOJUTD
JI0Ka3aTeNbHbIE PAaCCyKICHUS
IpU PEIIeHUH 3a]1a4, OLIEHUBATh
JIOTHYECKYIO MTPaBUIILHOCTh
paccyKJIeHUI;

— YMETh OTIEpUPOBATH
MOHSITUSIMHA: MHOYECTBO,
MOJIMHO>KECTBO, ONIEPALIUN HaJ
MHO>KECTBAMU; YMEHUE
UCIIOJIb30BaTh TEOPETUKO—
MHOXECTBEHHBIH anmnapar ajs
OINMCaHUs PEATIbHBIX MPOIECCOB U
SIBIICHUH IIPU PELICHUH 3a/1a4, B
TOM YHCJIE U3 APYTUX y4eOHBIX
IIPEIMETOB;

— YMETh ONepUpPOBaTh
HOHATUAMMU: Ipad, CBI3HBIN rpad,
JepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHUE 33/1aBaTh U
OTIMCHIBATH TPa(bl pa3THIHBIMU
croco0amMu; UCIOIb30BATh Tpadbl
MIPH PEIICHUN 3a7ad;

— yMeTb CBOOOIHO ONEpHPOBATH
MOHATUSIMU: COUYCTAHHE,
NepEeCTaHOBKA, YUCIIO COUETAHUH,
YHUCJIO TIEPECTAaHOBOK; OMHOM
HeloToHa; ymMeHue NpUMEHATh
KOMOMHATOpHBIE (GAKThI U
paccyXIeHHs Ul peLIeHus
3a/ay;

—yMeTh ONEPUPOBATH MOHATUSIMHU:
HaTypaJbHOE YUCJIIO, LEJI0e
YHCJI0, OCTATOK 110 MOAYJIIO,
palMOHATILHOE YHCIIO,
UppalMoOHAIBLHOE YUCIIO,
MHO’KECTBa HaTYpaJIbHbIX,
IeJIBIX, PAIIMOHATIBHBIX,
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JIeMCTBUTENLHBIX YUCEN; YMEHHE
UCIIOJIb30BaTh MPU3HAKU
JIETUMOCTH, HAUMEHBIITNH OOIINH
JIeUTeNb U HauMeHblIee o01ee
KpaTHoe, aroput™ EBknnna npu
peLeHNH 3a]1a4; 3HAKOMCTBO C
Pa3IMYHBIMU TO3UITHOHHBIMH
cUCTeMaMM CUMCIICHUS;

— yMeTb cBOOOIHO OTIEpHPOBATH
HOHATUSMU: CTEEHb C LIEIbIM
1okasaresieM, KOpeHb
HaTypaJlbHOH CTENEeHH, CTEIIEHb C
panroHaIbHBIM OKA3aTeNeM,
CTEIEHb C JIeHCTBUTENBHBIM
(BEIIECTBEHHBIM) [TOKA3aTENIEM,
Jorapugm ymucia, CHHyC, KOCUHYC
¥ TaHT€HC TIPOU3BOJIBHOTO YUCIIA;
— YMETb ONEepUpOBaTh
HNOHSATHUSMH: TOXKJIECTBO,
TOKJECTBEHHOE NpeoOpazoBaHue,
ypaBHEHHE, HEPAaBEHCTBO,
cucTeMa ypaBHEHU U
HEpPaBEHCTB, PABHOCUIBLHOCTD
yYpaBHEHUI, HEPABEHCTB U
CHCTEM, pallHOHAIIbHBIE,
UppalroHaIbHbIE,
NoKa3aTeJbHbIE, CTETICHHBIE,
JorapupmMHyUecKue,
TPUTOHOMETPHUYECKHE YPAaBHEHHUS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE
pemaTh ypaBHEHUs, HEPaBEHCTBA
U CUCTEMBI C TOMOILBIO
pa3IMYHBIX TPUEMOB; PEIIaTh
ypaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI C ITapaMeTpoM;
OPUMEHSTh YPaBHEHMS,
HEPaBEHCTBA, UX CUCTEMBI IS
pelIeHusl MaTeMaTH4YeCKUX 3a/1a4
W 33124 U3 pa3InIHbIX 00IacTei
HAaYKU M peaibHOMN JKHU3HU;
—yMETb CBOOOHO OTIEpUPOBATH
HOHATHAMMU: IpaduK GyHKINH,
oOpartHast pyHKITUS, KOMIIO3HIINS
byHKUMH, TUHEeHHAsS QYHKLUS,
KBaJ[paTU4Hast GyHKIHU,
cTerneHHast PyHKIHS ¢ LeTbIM
MOKa3aTeneM,
TPUTOHOMETPUYECKHE (DYHKIIHH,
0o0paTHbIE TPUTOHOMETPUUECKUE
¢byHKIMH, TOKa3aTeNbHas U
norapupmMuueckas GyHKINH,
YMEHHUE CTPOUTH rpauKu
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(GyHKUUH, BHITIOIHITh
npeoOpa3zoBanus rpaduKoB

b yHKIH;

YMEHHUE UCII0JIb30BaTh rpauKu
GyHKUIMT 1015 U3ydeHUs
IPOLIECCOB U 3aBUCUMOCTEN ITpH
pelIeHNH 3319 U3 APYTHX
y4€OHBIX IIPEAMETOB U U3
peanbHOM )KU3HU; BBIPAXKATh
(opMynaMu 3aBUCUMOCTH MEXY
BEJIINYMHAMU;

yM€eHHUe CBOOOJHO ONEepUpPOBAThH
HOHSATHUSMH: YETHOCTb (DYHKIIUH,
HNEPUOIMYHOCTb (DYHKIINHY,
OTPaHUYECHHOCTH (PYHKIIUH,
MOHOTOHHOCTb (DYHKIIUH,
9KCTpeMYM (YHKIUH,
HauOoJIbIlIee U HAUMEHbIIIEe
3HaueHusl QyHKIUU HA
IPOMEXKYTKE; YMEHHUE ITPOBOIUTh
uccieI0BaHue (PyHKIINU;
YMEHHUE UCII0JIb30BaTh CBOMCTBA
U rpaduku QyHKIMA 115
pelleHNs ypaBHEHUH, HEpaBeHCTB
¥ 3ajia4 C MapaMeTpaMu;
n300pakaTh Ha KOOPIUHATHOM
IIJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHMI, HEPABEHCTB U UX
CHCTEM;

— YMeTb CBOOOJIHO ONEpHPOBATH
TIOHSTHSIMH:
HOCJIEI0BATENbHOCTb,
apudMeTHIeCcKas porpeccus,
reoMeTpHyecKas Mporpeccus,
0ecKOHEYHO yObIBaroIas
reoMeTpuyIecKasi Iporpeccus;
YMEHHE 3a/1aBaTh
HOCJIEI0BATENbHOCTH, B TOM
YHClIe C TTOMOIIBIO
PEKYpPPEHTHBIX (hopMyT;

— YMETh OTIEpHUPOBATH
HOHSATUSMH: HENPEPHIBHOCTh
(GyHKIMH, aCUMITOTHI rpaduka
¢byHKLMY, IepBas U BTOpas
MpoU3BOIHAS QYHKIIHUH,
reOMeTpHUECKUil U (pu3nIecKuit
CMBICJT TPOU3BOHOM,
nepBooOpa3Hasi, onpeaeIeHHBIN
MHTErpa; yMEHUE HaXOUTh
acCUMIITOTHI rpaduka GyHKINY;
YMEHUE BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS], YACTHOTO
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¥ KOMIO3UINH (QYHKITUH,
HAXOJUTh YpaBHEHUE
KacaTeJIbHOHU K TpaduKy
byHKIINN;

YMEHHE UCIOJIb30BaTh
MIPOU3BOIHYIO JUISI UCCIIEI0BAHUS
GYHKIMH, TUTST HAXOXKICHHUS
HAWIYYIIEro peuieHus B
MPUKJIATHBIX, B TOM YHCIIE
COLIMATTIbHO—KOHOMUYECKUX U
¢u3nveckux 3amavax, s
oTpezieNieHUs] CKOPOCTH U
YCKOPEHUST; HAaXOAUTh IJIOMIAN U
00BeMBI (PUTYP C TOMOIIBIO
WHTETpaJIa; TPUBOIUTH IPUMEPHI
MaTeMaTUYeCKOTO
MOJICITUPOBAHHUSI C TIOMOIIBIO
b hepeHIMaTbHBIX YPaBHEHHI;
— YMETh OIePUPOBATH
MOHSTUSIMH: KOMILJIEKCHOE YHCIIO,
COTIPSKCHHBIC KOMIUICKCHBIS
4Hclia, MOJYJb U apTYMEHT
KOMILJIEKCHOTO uncia, popma
3aMucy KOMIUIEKCHBIX YHCE
(reomerpuueckas,
TPUTOHOMETPHUECKas U
anredpanyeckas); yMeTh
MPOU3BOIUTH apU(METHIECKIE
JEHCTBUS C KOMITJICKCHBIMH
YHCIIaMU; TPUBOTUTH MPUMEPHI
UCTIOJTb30BaHUsT KOMIUICKCHBIX
YHCelT;

— yMeTb CBOOO/IHO ONIEPUPOBATh
MOHSITUSIMU: CPETHEE
apudMeTnIecKoe, MeraHa,
HauOoJbIlIee U HAUMEHbIIIee
3HAUEHUS, pa3Max, JIUCIICPCHS,
CTaH/IapTHOE OTKJIOHEHHE IS
OITMCAHUS YMCIIOBBIX JIAHHBIX;
YMEHHE UCCIIEIOBATh
CTaTHCTUYECKHUE JIAHHBIC, B TOM
qHCIie C MPUMEHEHHEM
rpaguIecKux METOJIOB U
AIEKTPOHHBIX CPEJICTB;
rpau9IecKu NCCIeA0BaTh
COBMECTHBIE HAOTIOACHHUS C
ITOMOIIIBIO JHarpaMm
pacceuBaHus U JUHEUHOU
perpeccuu;

— YMeTh HAXOJUTh BEPOSITHOCTH
COOBITHI C UCTIOTB30BAHUEM
rpau4ecKuX METOJIOB;
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NPUMEHSTD JUIs PELICHUs 33124
(OopMyIIbI CIIOKEHUS U
YMHOKECHHSI BEPOATHOCTEH,
(opMyIly MOJIHOM BEPOATHOCTH,
dbopmyny beprymmy,
KOMOWHATOPHBIC (DAKTHI U
(dopMYyIIBI; OIEHUBATH
BEPOSITHOCTH PEAIbHBIX COOBITUH;
yYMEHHUE ONepUpOBaThH
HOHATUAMMU: CIydaiiHas
BEJIMYHMHA, pacIpeieTICHIE
BEPOSTHOCTEN, MaTeMaTHYECKOe
OKU/IaHUE, TUCTIEPCHUS U
CTaHJApTHOE OTKJIOHEHHE
CIIy4aiiHOM BEJIMYUHBI, QYHKIIUU
pacrpeesieHus ¥ INIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIBHOTO
U HOPMAJIBHOTO paclipeiesIeHuil;
YMEHUE HCIOJIb30BaTh CBOMCTBA
U3yUYEHHBIX pacipeeeHui s
peleHws 3a/1a4; 3HaKOMCTBO C
HOHSATUSAMM: 3aKOH OOJIBIINX
YHCeN, METOABI BHIOOPOYHBIX
UCCIICIOBaHUI; yMEHUE
IIPUBOJIUTH TIPUMEPHI TIPOSIBIICHUS
3aKoHa OOJIBIINX YHUCEN B
NPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

— yMeTb CBOOOIHO OTIEPUPOBATh
HOHATHAMM: TOUKA, MpsMasd,
TUTOCKOCTB, MTPOCTPAHCTBO,
OTPE30K, JIy4, IIJIOCKUH yroJl,
JIBYTPaHHBIN yroOJI, TPEXTPaHHBIN
yToJ1, IepeceKaronmecs,
napajJielibHbIe U
CKpELIMBAIOIUECS MPSIMBbIE,
napajuieIbHOCTh U
HNEepIEHIUKYISAPHOCTD MPSIMBIX U
IIJIOCKOCTEM, YTOJ MEXIY
OPSMBIMHU, YTOJI MEXy IPSIMOil U
TUTOCKOCTBIO, YTOJI MEXKILY
IUIOCKOCTSIMH; YMEHUE
WCTIOJIH30BATh TIPU PEIICHUHN
3aja4 U3y4yeHHbIe (PaKThl U
TEOPEMBI IJITAHUMETPUH; YMECHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B
OKpY’KalolIeM MHpe; YMEHHE
OTIEpPUPOBATH MOHATHIMU:
MHOT'OI'paHHMK, CEYEHHUE
MHOTOT'paHHHKA, IPAaBUIbHBIN
MHOT'OI'paHHMK, IPU3MA,
nupamua, urypa u
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MIOBEPXHOCTH BpAIICHUS,
LWIMHAP, KOHYC, 1ap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS
KOHYycCa U IWINHApA,
napaieNbHbIe OCH WU
OCHOBAHHIO, CEUEHHE 111apa,
IUIOCKOCTB, Kacaromasics cepsl,
LWINH/pa, KOHYCa; YMEHHE
CTPOUTH CEUCHHE
MHOI'OI'paHHMKa, U300paxarhb
MHOTOT'PaHHHKH, (GUTYPHI U
IIOBEPXHOCTH BpAIIEHUs, UX
CEUCHHsI, B TOM YHUCIIE C
HIOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHUE NMPUMEHSTh CBOHCTBA
reoMeTpuuecKux Guryp,
CaMOCTOSITENTFHO (hOPMYITHPOBATH
OIIpeIeNIEHUs] U3y4aeMbIX GUryp,
BBIJIBUTATh TUTIOTE3HI O
CBOWCTBAxX U MpHU3HAKaX
reOMETPUUYECKUX PUryp,
00OCHOBBIBaTh UJIM OIPOBEPIaTh
UX; YMEHUE MMPOBOIUTH
Kiaccudukanuio Guryp mno
pa3IMYHBIM MPU3HAKAM,
BBINOJIHATH HEOOXOJUMBbIE
JIOTIOJTHUTEIBHBIE TOCTPOCHHS,
— YMeTb CBOOO/IHO OIIEpUPOBATh
HNOHSATHSAMH: TUIOMIAL (PUTYPHI,
00beM (Urypsbl, BeIMYMHA yIIa,
paccTostHie OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE MEXTY
NPSIMBIMH, PACCTOSTHUE MEXKILY
IUTOCKOCTSIMHU, TUIOIIAb Chepsbl,
TUTOIAb TOBEPXHOCTH
NUpPaMU/Ibl, IPU3MBI, KOHYCA,
IUIUHIpA, 00bEeM Ky0a,
IPSMOYTOJIBHOTO
napasuieNienuIena, MapaMupl,
NPU3MBI, HWINHAPA, KOHYCa,
nrapa; yMeHrue HaxoIuTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX
duryp;

— yMeTb CBOOOIHO ONEpHPOBATH
MOHATHUSIMU: IBUKCHUE,
napaielbHbIA IepeHoc,
CUMMETpPHS Ha MJIOCKOCTH U B
IPOCTPaHCTBE, IOBOPOT,
npeoOpa3zoBaHue MO00Ms,
noJ00HBIE (PUTYPBHI; YMEHHE
pacro3HaBaTh paBHbIC U
noJ00HBIE QUTYPHI, B TOM YHUCIIE
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B IIpUPOJIE, UICKYCCTBE,
apXUTEKType; yMEHUE
UCTIOJIb30BaTh T€OMETPUIECKUE
OTHOIICHHUS, HAXOAUTh
reOMETPHUUECKUE BETUUNHBI
(nniHa, yrou, Imomab, 00beM)
IIPY PELICHUH 33/1a4 U3 JPYTUX
yueOHBIX MPEIMETOB U U3
pEAbHOM )KU3HU;

— yMeTb CBOOOHO ONEPUPOBAThH
MOHSITUSIMH: TIPSIMOYTOJIbHAS
CUCTEMa KOOpJUHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPIUHATHI
BEKTOpPa, CyMMa BEKTOPOB,
IPOM3BEICHUE BEKTOPA Ha YHCIIO,
pas3ioXeHue BeKTopa no 6a3ucy,
CKaJIIPHOE TPOU3BENICHHE,
BEKTOPHOE MPOU3BEICHHUE, YTOJI
MEX/y BEKTOpaMH; YMCHHE
UCIIOJIb30BaTh BEKTOPHBIN U
KOOPJMHATHBIN METOJ JIS
pellIeHusI TEOMETPUYECKUX 3a/1a4
W 3aJ1a4 IPYTUX y4eOHBIX
PEeIMETOB; ONIEPUPOBATH
HNOHSTUAMM: MaTpula 2x2 u 3x3,
OTIpeAICTUTENb MAaTPHIIBI,
F€OMETPUUYECKUN CMBICIT
OTIpeJIeIIUTES;

— YMETh MOJICIUPOBAThH peallbHBIC
CUTYallUU Ha SI3bIKE MAaTeMaTHKH,
COCTaBIISITh BBIPAKCHHS,
ypaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI TI0 YCIIOBHIO 33]1auH,
UCCIIeI0BaTh MOCTPOEHHbIE
MOJIENTN C UCTIOJIb30BAHUEM
amnmapara anreopsl,
WHTEPIPETUPOBATH TOTYyUSHHBIN
pe3yNbTaT; CTPOUTH
MaTeMaTHIeCKHEe MOJIETH C
MOMOIIBIO0 T€OMETPUUYECKUX
TTOHATHH W BEJIMYMH, peIiaTh
CBSI3aHHBIE C HUMU MIPAKTHYECKUE
3aJ1au; COCTABIISATh
BEPOSTHOCTHYIO MOJEIb U
WHTEPIPETUPOBATH TOTYyUSHHBIN
pe3yNbTaT; pemaTh NPUKIaTHbIE
3aJjauu CpeICTBaMHU
MaTeMaTHUYECKOTO aHalu3a, B TOM
YHClie COLUaIbHO—
9KOHOMHYECKOTO ¥ (PH3UIECKOTO
XapakTepa;

— YMEHHUE BBIOUPATh MOAXOASIINI
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METOJ JIsl pELEHUS 3a7auu;
IOHMMAHHE 3HAYMMOCTHU
MaTEMaTUKHU B U3yUYEHUU
IPUPOIHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHHE
pacrno3HaBaTh IIPOSIBIICHHE
3aKOHOB MaTEMaTHKU B
HCKYCCTBE, YMCHHUE IPUBOUTH
IPUMEpBl MaTEMaTHUECKUX
OTKPBITUIA POCCUUCKOHN U
MHUPOBOM MaTeMaTU4ECKON HAyKU

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAIUN
uHpopmanuu, u
WH(OPMAIIMOHHBIC TEXHOJIOTUN
JUTSL BBITIOJIHEHUS 32144
pohecCHOHATLHOM
JESATSIIbHOCTH

B o6yiacTH 1eHHOCTH HAYYHOTO
MO3HAHUS:

—c(hOPMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKH u 00111eCTBEHHOM
MPaKTUKHA,  OCHOBAHHOTO  Ha
Janore KYJIbTYD,
CIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM
MUDE;

— COBEPIIECHCTBOBAHHE S3BIKOBOM
U YUTATEeIBCKOM KYJIBTYPBI Kak
CpEeICTBa B3aUMOJICHCTBUS MEXKIY
JIIOJTGMU ¥ TIO3HAHUS MUPA;

— OCO3HAHHWE ILIEHHOCTH HAy4YHOM
JeSATEIILHOCTH, TOTOBHOCTh
OCYIIECTBIISITh  MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO
NEeSTeNbHOCTh WHAMBHUIYalbHO U
B TpyTIIIE.

OBiajgenne yHUBepCAIbHBIMH
Y4eOHBIMH TMO3HABATEIbHBIMHI
AeCTBUSMU:

B) pabota ¢ nHbopMaIuei:

— BIQ/IETh HABBIKAMU TOJYYCHUS
nHQOpPMAalMA W3  HWCTOYHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIHHO
OCYIIECCTBIISATh TIOWCK, AaHAJU3,
CUCTEMAaTU3AIHIO u
HWHTEPIIPETAIHIO nHbopManun
pa3nMYHBIX BUOOB U (opMm
MIPEJICTABIICHHS;

— CO3/1aBaTh TEKCTHI B PA3TUYHBIX
dbopmaTax ¢ y4eToM Ha3HAYCHHS

uHpOopMaIu u 1[eJIeBOM
ayJIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
IPEACTAaBICHNS M BU3yaTH3allUH;

—  OLIGHUBATh  JIOCTOBEPHOCTD,

— YMETh OTIEpPUPOBATH
HOHATHAMMU: pauuoHaibHas
byHKIMS, MOKa3aTeNbHast
dbyHkus, creneHHas GyHKIHS,
JorapupmMuIecKas GbyHKIHA,
TPUTOHOMETpUUYECKHE (DYHKIUH,
oOparHble  (QYHKUMH; YyMEHUE
CTpOUTh TpaduKku HMIYyYEHHBIX
(byHKIHI, HUCIIONIB30BaTh TpaduKH
OpU W3YYEHUH TPOLECCOB U
3aBUCUMOCTEH, MpHU pELIeHUU
3aja4d = M3 JpYrUx  y4eOHBIX
IPEIMETOB U 3a/la4 U3 peabHOU
KHW3HHU, BBIpaXaTh (OpPMyITaMu
3aBUCUMOCTH MEXTY
BEJIINYMHAMU;

— yMETh OIIepUPOBAThH
TIOHSTHSIMH: TOXJIECTBO,
TOJECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPaBEHCTBO,
cucreMa ypaBHEHUH u
HEPaBEHCTB, PaBHOCHIIBHOCTD
yYpaBHEHMI, HEPaBEHCTB U
CHCTEM, panroHaIbHbIE,
UppalroHaIbHbIE,
MOKa3aTebHbIE,
JorapupmMHUEcKue,
TPUTOHOMETPHUYECKUE YpaBHEHHUS,
HEpaBEHCTBA U CUCTEMBI; YMETh
pemaTh ypaBHEHHs, HEPaBEHCTBA

CTEIICHHEBIE,

U CHCTEMBI C  IIOMOIIbBIO
pa3IMYHBIX TPUEMOB; pemIaTh
ypaBHEHMs,  HEpaBeHCTBA U
CUCTEMBI c napameTpoM;
IPUMEHSTh ypaBHEHHUS,

HEpPaBEHCTBAa, HMX CHUCTEMBI s
pelIeHns MaTeMaTUYeCKUX 3aaad
U 33/1a4 U3 pa3IMuHBbIX obOsacTteit
HAyKU U PEAIbHOU KU3HY;

— yMETh CBOOOTHO OTIEPUPOBATH
HNOHSITUSMHU: IBUKEHUE,
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JETUTUMHOCTh HMH(pOpMAINH, €€

COOTBCTCTBUC IMpaBOBbBIM )51
MOPaIbHO—3TUYECKHM HOpMaM;

- UCII0JIb30BATh cpencTBa
UH()OPMAIIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH
B PpCIICHUM  KOTHHTHBHBIX,
KOMMYHHKAaTHUBHBIX )51
OpPraHU3alMOHHBIX  337a4 ¢
co0uroIeHIEM TpeGoBaHUI
IPrOHOMUKH, TEXHHUKU
0e30I1acHOCTH, TUTHCHEI,

pecypcocOepekeHusI, MPABOBBIX H
ATUYECKHUX HOPM, HOPM
HH(pOPMaIIMOHHOH 06€30MacHOCTH;
— BJIQJICTh HaBBIKaMHU
pacro3HaBaHHUsI u 3alUThI
uHbopManmy, WHPOPMALNOHHOM
0€30MaCHOCTH JIMYHOCTH

napasulebHbIN MEPEHOC,
CUMMETPUS Ha TUIOCKOCTH U B
POCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue 0100,
o100HbIE PUTYPBI; YMETh
pacrno3HaBaTh paBHbIC U
o00HBIE PUTYPBHI, B TOM YHCIIC
B IIPUPOJIC, UICKYCCTBE,
apXUTEKTypE; YMETh
UCIIOJIb30BaTh TEOMETPUICCKUE
OTHOIIICHHUSI, HAXOJIUTh
TreOMETPHYECKUEC BETHUMNHBI
(nniHa, yrou, Imiomab, 00beM)
IIPH PEIICHUH 3a]a9 U3 JIPYTHX
y4eOHBIX TIPEJAMETOB U U3
pEaNbHOM KU3HU

OK 03. [InanupoBath u
peaIn30BbIBaTh COOCTBEHHOE
npodecCuoHaIbHOE H
JUYHOCTHOE pa3BUTHE,
IpeANPUHIMATENbCKYIO
NeSITeNbHOCTD B
npodeccuoHanpHOM chepe,
UCIIO0JIb30BaTh 3HAHUS 11O
(uHAaHCOBON TPAaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYaIHsIx

B obJiacTH AYXOBHO—
HPaBCTBEHHOT0 BOCTIMTAHUS:

— c(hOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HaHWUS,
ATUYECKOTO MOBE/ICHMUS;

—  CcHocoOHOCTh OILICHUBATh
CUTyaluro n MNPpUHHUMATh
OCO3HaHHbIC pelieHus,
OPHEHTHPYSICh Ha  MOpATbHO—
HPaBCTBEHHbBIC HOPMBI u
[ICHHOCTH;

— OCO3HaHHWE JIMYHOTO BKIana B
IIOCTPOECHUE YCTOWUYHBOIO
Oyymero;

— OTBETCTBEHHOE OTHOIIEHHE K
CBOMM  poJuTensM U  (WUJH)
JPYTUM YJI€HaM CEMbH, CO3JJaHHIO
CEMbHM Ha OCHOBE OCO3HAHHOI'O
NPUHATHSA LIEHHOCTEH CEeMEHHON
KHU3HH B  COOTBETCTBUH  C
TpaguuusMu HapojoB Poccun;
OBjaieHue yHHMBEPCAJIbHBIMH
PeryJIsITHBHBIMHM 1eiCTBUSIMM:
a) CaMOOPTaHMU3AITUS:

— CaMOCTOSITENIBHO OCYLIECTBIISTH
MMO3HABATENbHYIO  JIEATEIbHOCTD,
BBISIBJIATE MIPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh cOOCTBEHHBIE
3aqaud B 00pa30BaTENbHOM
NESITeIbHOCTM M JKU3HEHHBIX
CUTYaLHsX;

— CaMOCTOSITENIbHO  COCTaBJIAThH
IUIAH ~ pelIeHus] MpoOJeMbl ¢

— yMETh
MOHATUAMU:

HMppalnuoHaIbHEIE,
noKa3atesbHbIE,
JorapupMHUUECcKue,
TPUTOHOMETPHUUECKUE ypaBHEHUS
N HCPABCHCTBA, UX CUCTCMBI;

— yMETh OTIepUpPOBATH
IIOHATUAMMU. MHOTI'OrpaHHUK,
CEUYeHHE MHOTOTpPaHHHKA, KYO,
napaieNienure/, npu3ma,
nUpamuIa, ¢burypa u
IIOBEPXHOCTH BpAILCHU,
WIMHIpP, KOHYyC, map, cdepa,
cedyeHus (Qurypel  BpalleHus,
IUIOCKOCTh, Kacaromasicst cdepsl,
MWIMHIpA, KOHyca, IUIOIMIAdh
ITOBEPXHOCTHU nUupaMuibl,
Opu3Mbl, KOHyca, I[HIUHAPA,
momanak chepel, 00beM KyOa,
PSIMOYTOJIBHOTO
napajuieNienunena,  MUpaMUIEbI,
Opu3Mbl, [UIUHApPA, KOHYCA,
mapa, yMeHHe  u3o0paxkarh
MHOTOTPAaHHUKH U TOBEPXHOCTH
BpalcHus, UX CEYCHHA OT PYKH, C

OIIepUpOBAThH
panroHasbHbIE,

CTCIICHHBIC,

MIOMOIIIBIO YepPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMETh pacro3HaBaTh
CUMMETPHUIO B  TPOCTPAHCTBE;

YMETb PacliO3HABAaTh NIPABUIILHBIE
MHOI'OIPaHHUKU;
— YMETh OIIEpUPOBATh
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YU4ETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPENOYTECHU;
—  JaBathb
CUTYaIIHsM;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO
u MIPOSIBJIICHUIO IUPOKOH
SPYAUIMH B Pa3HBIX 00IaCTAX
3HaHU#, TIOCTOSHHO TIOBBIIIATH
CBOM 00pazoBarenbHbIN u
KYJIbTYpHBIH YPOBEHB;

0) CAaMOKOHTPOITb:

OLICHKY  HOBBIM

UCII0JIb30BATh IPUEMBbI
pednekcun VTS OIICHKHU
CHTyalliM,  BbIOOpa  BEPHOTO
peIICHHUS;

— yMeTh OIICHHBAaTh PHUCKH U
CBOCBPCMCHHO [MpUHHUMATh

peuIeHus 110 UX CHUKEHUIO;
B) SMOLIMOHAJIBHBI  MHTEJJIEKT,
MpEIoIarar it
c(OPMHPOBAHHOCTB:!

BHYTPEHHEN MOTHUBAIUH,
BKJIIOYAIOLIE  CTPEMIIEHHE K
JOCTH)KEHHMIO LEJM M yCHexy,
ONTUMU3M, WHULMATUBHOCTb,
YMEHUE JAEUCTBOBATh, UCXOAA W3
CBOUX BO3MOXKHOCTEH;

— SMIIATHH, BKJTIOUAIONICH
CIIOCOOHOCTH IIOHUMATh
OMOIMOHAILHOE COCTOSIHHE
JIpYTUX, YyYUTBIBATh €r0 IpH

OCYHICCTBJIICHUU KOMMYHHUKAIUH,
CIOCOOHOCTh K COYYBCTBUIO U
CONICPSIKUBAHUIO;
— COIMAJIbHBIX
BKJTIOYAIOIIUX CIIOCOOHOCTh
BBICTPAMBAaTh  OTHOUICHUS  C
IPYTUMHU  JTFOJbMHU, 3a00THUTHCH,
NPOSIBIISITH UHTEPEC M pa3periaTh

HAaBBIKOB,

HOHSITUSAMHU: MIPSIMOYTOJIbHAS
CUCTEMA KOOPJUHAT, KOOPAUHATHI
TOUYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKaJISIPHOE
IPOU3BENICHUE, YTOI MEXKIY
BEKTOPAMHU, CyMMa BEKTOPOB,
IIPOU3BE/IEHNE BEKTOpa Ha YUCIIO;
HaXOJUTh C IOMOIIbIO
U3YYEHHBIX (POPMYII KOOPIUHATHI
CEpeMHbI OTPE3Ka, pacCTOSHUE
MEXy IBYMSI TOUKaMU

KOH(JIMKTBI

OK 04. DpdexTrBHO FOTOBHOCTb K  CAaMOpa3BUTHIO, | — YMETh OIIEpUPOBATH

B3aMMOJIEIICTBOBATh U pabOTaTh B | CAMOCTOSTEIbHOCTH U | IOHSATUSMHM: CIYYalHBIA ONBIT U

KOJUIEKTUBE U KOMaH/e CaMOONPEENIECHHUIO; Clly4aiiHOe coObITHE,
—OBJIaJICHHE HaBBIKAMH Y4eOHO— | BEPOSITHOCTh CIIy4aliHOTO
UCCIIeI0BATENbCKON, IPOSKTHOM U | COOBITUS;  YMETh  BBIYHCIATH
COLIMAJIbHOU JESITeNbHOCTH; BEPOSATHOCTh C HCIOJIb30BAaHUEM
OBjajeHne YHHBePCAIBHBIMH | FpaduyecKux METO/]I0B;
KOMMYHHKAaTHBHBIMHU IPUMEHATh (HOPMYIBI CIOXKEHUS
ACHCTBUAMMU: U YMHOXEHHUS BEpPOSATHOCTEH,
0) COBMECTHasl IeATEIIbHOCTb: KOMOWHATOpPHBIE (hakThI u

— IHOHUMAaThb MW HCIOJb30BaTh

dbopMynbl TpU pEIIeHUH 3ajad,
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NMpEeUMyIlIeCTBAa KOMaHIHOM U
WHIUBUAYAITBHON pabOTHI;

— NPUHUMATh 1LIETU COBMECTHOM
JesATEIbHOCTH, OPTaHU30BbIBATh U
KOOPJIUHHUPOBAThH JIEHCTBUS IO €€
JOCTUKEHUIO: COCTaBIATh IUIAH
JICUCTBUM, pacHpeleNaTh POJU C
y4€TOM  MHEHHUHM  YYaCTHHUKOB
o0cyxaTh PE3yNbTaThI
COBMECTHO paboThI;

— KOOpPAMHHUPOBATh U BBINOJIHSTH
paboTy B YCIOBUSX pEaJbHOTO,

BUPTYaJILHOTO u
KOMOWHUPOBAaHHOTO
B3aMMOJICHCTBHS;

—  OCYIIECTBIISITh  MO3UTHUBHOE
CTpaTeTHYECKOE TIOBEJCHHE B
Pa3IUYHBIX CUTYalHUsX,
MPOSIBIIATH TBOPYECTBO U
BOOOpakeHue, OBITh
WHUITUATHBHBIM.

OBinajgenne yHUBepCAIbHBIMH

PEryjasiTuUBHBIMHA JeHCTBUSIMM:

T) IpUHATHE ce0s W JOpYrux
JIIOJIEN:

—  T[pUHUMATh  MOTHBBl  H
apryMeHThl JPYTHX JIIOJEH Tpu
aHanmse pe3ynbTaToB
NeSATEIILHOCTH,

— IIpU3HaBaTh CBOE IIPABO U IIPABO
JPYTUX JIIO/IeH Ha OLINOKH;

— pa3BUBaTh CIIOCOOHOCTh
MOHMUMaThb MHpP C  [O3UIHHU
APYyroro 4eaoBeKa

OLICHUBATh BEPOSTHOCTH
peambHBIX COOBITHIA; 3HAKOMCTBO
CO CIIyYailHBIMH BEIMYHHAMH;
YMEHUE TPUBOJIUTH TMPUMEPHI
NPOSIBJICHUSI 3aKOHa  OOJIBIINX
qrcen B OPUPOJHBIX |
OOIIIECTBEHHBIX SBJICHHSX;

— yMETb CBOOOIHO OIEpPUPOBATH
HOHATHUSAMH: CTENEHb C IIEJIbIM
nokasareseM, KOpEHb
HaTypaJbHOH CTENEHH, CTEICHb C
panroHaIbHBIM MoKa3aTeseM,
CTENICHb C  JCHCTBHUTEIHHBIM
(BEIIECTBEHHBIM)  MOKa3aTelieM,
norapu¢M yucia, CHHYC, KOCHHYC
M TaHTCHC  IPOU3BOJIBHOTO
qHCIIa;

— YMeThb CBOOOJHO ONEpUPOBATH
HNOHATUSAMH: TpaduK (QyHKIHH,
oOpatHast (pyHKLHS, KOMIO3UIUSI
byHkumi, nUHEWHas QyHKOUS,
KBaJIpaTU4Hasl byHKIH,
cTerieHHass (QYHKOHA C IIeIBIM
HIOKa3aTeJeM,
TPUTOHOMETPHUYECKHE (DYHKITUH,
oOpaTHbIe TPUTOHOMETPUYECKHE

byHKIIMM,  TIOKa3aTelibHas U
JorapupmMuyuecKas GbyHKIMN;
yMETh CTPOUTH rpaduxu
byHKLHH, BBITIOJIHATh
npeobpazoBaHus rpaukoB
dyHKIH;

— YMETh HUCHOJb30BaTh Tpapuku
byHKIMI ISt U3Y4YEHHUS
MPOLECCOB M 3aBUCHUMOCTEN MNpPHU
peleHnd  3ajad U3 JAPYrux
yu4eOHBIX  MpEeAMETOB U U3
peambHOM  KHM3HHM;,  BBIpaXarTb

dbopmyrIamMu 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

- cBOOO/IHO OTepupoBaTh
HOHSATUSAMH: YETHOCTb (DYHKIIMH,
MEPUOTUIHOCTD byHKINH,
OTPaHUYEHHOCTh ¢byHKkuuy,
MOHOTOHHOCTB ¢byHKIUY,
IKCTPEMYM ¢byHKIUY,
HauOoJbllee W  HaUMEHbIlEee
3HAYEHUs ¢byHKIMN Ha

IPOMEXYTKE; yMETh IPOBOJIUTH
uccieoBaHue QyHKINU;

— YMETh HCIIOJIb30BaTh CBOMCTBA
u rpapuku  QyHKIMHA s
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pelIeHNs ypaBHEHUH, HEPABEHCTB
M 3ama4y ¢ IapaMeTpamy,
n300pakaTb Ha KOOPJMHATHOM
IJIOCKOCTH MHOJKECTBA PEIICHUI

YpaBHEHUH, HEPABEHCTB M HX

CUCTEM
OK 05. OcymiectBiiATh ycTHYtO 1 | B 00/1acTH  3CTEeTHYECKOro | — YMETh OIIEpUPOBATH
MMCbMEHHYI0O KOMMYHHKAILIUIO HA | BOCIIUTAHUA: MOHSATUSIMU: cpenHee
rOCy/IapCTBEHHOM SI3bIKE — DOCTETUYECKOE OTHOIICHHE K | apupMeTHIecKoe, Me/MaHa,
Poccuiickoit deneparuu ¢ MHUpPY, BKJIIOYas JCTETUKY ObITa, | HAMOONbIIEE W  HAUMCHbIIEE
y4eToM 0coOeHHOCTE! HAy4YHOTO u TEXHUYECKOIO | 3HaUeHUs, pa3Max, JIUCHepCHus,
COIIMAIBHOTO U KYJBTYPHOTO TBOpYECTBa, CIOPTa, Tpylda U | CTAaHJAPTHOE OTKJIOHEHHE
KOHTEKCTa OOIIECTBEHHBIX OTHOLICHHIA; YHCIIOBOrO  Habopa;  yMeHue
— CIIOCOOHOCTH  BOCIIPHHHMMATH | U3BJICKaTh,  HHTEPIPETUPOBATH
pasnuuYHble  BUABI  UCKYCCTBa, | HH(OpPMAILIMIO, MPEICTABICHHYIO
TpaJWIIMM U TBOPYECTBO CBOETO M | B Ta0NMIaX, Ha JuUarpaMmax,
OpYTHUX  HapoJOoB,  OIIYyIIATh | rpadukax, OTPaXKAOIILYIO
SMOLIMOHAIBHOE BO3/ECHCTBHUE | CBOMCTBA PEAIBHBIX MPOLIECCOB U
HCKYCCTBA; SIBIICHU; MIPEJICTaBIISTh
— yOeXIEeHHOCTh B 3HAYUMOCTH | HH(DOPMAIIHIO C  TIOMOIIBIO
JUIS  JIMYHOCTH U oOIliecTBa | TabiuIl u IUarpamm;
OTEUECTBEHHOTO W  MHPOBOTO | UCCIEAOBATh CTaTUCTUYECKUE
HCKYCCTBA, STHUYECKHUX | JaHHbIE, B TOM 4YHCIE C
KYJIbTYPHBIX TpaguIil U | IPUMEHEHUEM rpapuyecKux
HapOJIHOT'O TBOPYECTBA; METO/IOB u AIEKTPOHHBIX

— FOTOBHOCTh K CAaMOBBIPQXEHHIO | CPEJICTB;
B pa3HbIX BHJAX MCKYCCTBa, | — yMETh ONepUpOBaThH
CTPEMJICHHE TPOSBJISITH KauyecTBa | MOHSATUSMU:  TOYKA,  MpsiMas,
TBOPYECKOM JINYHOCTH; MJIOCKOCTb, MIPOCTPAHCTBO,
OBnanenue YHUBEPCAITBHBIMH | ABYTPAHHBII yro,
KOMMYHHUKATUBHBIMU CKpELIUBAOIINECS MpsIMBIE,
JEHCTBUSIMHU: apauIeIbHOCTh u
a) oO1ieHue: NEePHEHANKYISPHOCTh TMPSMBIX U

— OCYHICCTBJIATH KOMMYHHUKAIIUU
BO Bcex c(hepax >KH3HHU;

— pacmno3HaBaThb HeBepOalbHbIE
cpenctBa OOIICHHS, TOHHMATh
3HaYeHHWE COLHUAIBHBIX 3HAKOB,
pacro3HaBaTh MPEIOCHITKA
KOHQUIMKTHBIX ~ CUTyallud |
cMsIryaTthb KOHCbJ'II/IKTBI;

— pa3BEpHYTO U JIOTHYHO U3JaraTh
CBOIO TOUYKY 3pEeHHSI C
UCTOJIb30BaHUEM SI3BIKOBBIX
CpencTB

IIJIOCKOCTEH, yron MEXIY
IPSIMBIMH, YTOII MEXKAY MPSIMOI U
IUIOCKOCTBIO, yroi MEXTY
IUIOCKOCTSIMH, ~ PacCTOSIHHE  OT
TOYKHU JIO0 TIOCKOCTH, PACCTOSIHHUE
MEXIY IPsAMBIMH, pacCTOSHUE
MEXY TUIOCKOCTSIMH;

— yMeThb HCIIONB30BaTh  IPH
pelieHnun  3a7a4  M3y4YCHHBIE
(bakThl U TEOpEMBI IIIAHUMETPHH;
YMEHUE  OLEHHMBATh  pPa3Mephl
00BEKTOB OKPYKAIOIIEro MUpa

OK 06. [IposiBIATE TpaXkAaHCKO—
NaTPUOTHYECKYIO TIO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE
IIOBE/IEHNE HA OCHOBE
TpPaZULHOHHBIX
00111eUeIOBEUECKHUX LIEHHOCTEH, B
TOM YHCJIE C YYETOM

—  OCO3HaHue
pOCCHUIICKON

UJCHTUYHOCTH;
— HCJICHAIIPABJIICHHOC PAa3BUTHUC
BHYTPEHHEH MO3ULIHUU JIMYHOCTU
Ha OCHOBE JTyXOBHO—
HPaBCTBEHHBIX LIEHHOCTEN

00yJaroIuMuCs
rpakIaHCKOU

— YMETh ONepUpPOBaATh
HOHSATHAMM: MIPSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPJMHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJSIPHOE
IIPOU3BENICHUE, YTOI MEKIY
BEKTOpPaMHM, CyMMa BEKTOPOB,
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rapMOHHU3aIuU
MEXHAIIMOHAIBHBIX U
MEXPETUTMO3HBIX OTHOILICHUH,
MPUMEHSTh CTaHAAPTHI
AHTUKOPPYIIHUOHHOTO
MOBEJCHUS

HapOJ0B Poccuiickoi
®enepaunn, MUCTOPUYECKHX U
HAIMOHAJIbHO—KYJIBTYPHBIX
TpaauLuH, ¢dopmupoBanue
CHUCTEMBI 3HAYUMBIX II€HHOCTHO—
CMBICTIOBBIX YCTaHOBOK,
AHTHUKOPPYIIIHOHHOTO
MHUPOBO33PEHUs, MPABOCO3HAHUS,
9KOJIOTHYECKOM KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTh ILEIU U
CTPOUThH JKU3HECHHBIC IIJIaHbI;

B qJacTHu IrpaxKaaHCKOro
BOCIIMTAHHUA:

- OCO3HAaHHUC CBOUX
KOHCTUTYIHUOHHBIX IpaB n

00SI3aHHOCTEH, YBaKCHHE 3aKOHA
Y TIPABOTIOPSI/IKA;

- IIPUHATHEC TPpaAULIUMOHHBIX
HalTMOHAJIbHBIX,
00I1IeueIOBEYECKUX
TYMaHHUCTHUYCCKUX u
JIEMOKpPAaTHYECKUX [IEHHOCTEHH;

- T'OTOBHOCTDH IMPOTHUBOCTOATH
U/ICOJIOTHU IKCTPEMHU3Ma,
HallMOHAJIU3MA, KceHopoouu,

JTUCKPUMHHAIIUY 110 COLIUATBHBIM,
PEIMTUO3HBIM, PaCOBEBIM,
HaI[MOHATLHBIM MTPU3HAKAM;

— T'OTOBHOCTb BECTHU COBMCCTHYIO
NesITeNbHOCTh B HMHTEpecax
IpaX/1aHCKOIr0 oO1ecTBa,
y4acTBOBAaTh B CAMOYIPABICHUU B
0011e00pazoBaTeIbHON
OpraHHU3aIu u JETCKO—
IOHOLICCKUX OpraHu3aluiax;

— YMEHHE B3aUMOJICHCTBOBATH C
CONHMAJIBHBIMM HWHCTUTYTaMH B
COOTBETCTBHUH C UX (DYHKIUAMU U
Ha3HAYCHHEM,

— FOTOBHOCTh K TyMaHUTapHOW H
BOJIOHTEPCKOM 1€ TETbHOCTH;
MaTPUOTHIECKOTO BOCTIUTAHUS:

— c(hOopMUPOBAHHOCTH
pOCCUICKON IPaKIAHCKOU
NACHTUYHOCTH, maTpuoTUu3Mma,

YBaXEHUsT K CBOEMY Hapoauy,
YyBCTBA OTBETCTBEHHOCTH TIEpPE/T
Ponunoii, ropgocTu 3a cBOM Kpaw,
cBo0 PomuHy, CBOM S3BIK H
KYJbTYpY, MPOILIOE U HACTOSAIIEE
MHOTOHAITMOHAJIFHOTO Hapoza
Poccuu;

IIPOU3BENICHNE BEKTOPA Ha YUCIIO;
HaXOJUTh C IOMOIIbIO
U3y4EHHBIX (POPMYJT KOOPIUHATEI
CEpeMHbI OTPE3Ka, pacCTOSHUE
MEXIY IBYMS TOUKAMU;

—yMeTh BBIOMPATH MOIXOSAIHHA
W3YYEHHBIN METOJ JUIs PEILICHUS
3a/1a4M, paclio3HaBaTh
MaTeMaTH4ecKue QaxkThl U
MaTeMaTUYECKHUE MOJIENIH B
IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHUE
IIPUBOJUTH IIPUMEPBI
MaTEMaTUYECKUX OTKPBITUI
POCCUICKON U MUPOBOM
MaTeMaTUYECKON HAyKH.

- YMETb OIIEpUpPOBAThH
HNOHATUSAMHU: CIIy4alHBIA OIBIT U
Cy4daitHoe coObITHE,
BEPOSATHOCTD CIIy4aliHOT O
COOBITHS;  YMETb  BBIYUCIATH
BEPOATHOCTb C HCIIOJIb30BAaHUEM
rpaduIecKux METO/]I0B;
OPUMEHATh (OPMYJIbI CIOKEHUS
U YMHOXEHHS BEpPOSATHOCTEH,
KOMOUHATOPHBIE (baxThI u
dbopMysIBl TpU PpEIICHUU 3ajady,
OLICHUBATh BEPOSATHOCTH
peaIbHBIX COOBITUI; 3HAKOMCTBO
CO CIy4YaliHBIMH BEJIMYUHAMU;
YMEHHME TNPUBOAUTH MPUMEPHI
OpPOSIBIIEHUS 3aKOHa  OOJBLIMX
yuce B IIPUPOJIHBIX u
OO0I1eCTBEHHBIX SBJICHUAX
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— IIGHHOCTHOE OTHOLICHHE K
rOCyJJapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY U HIPUPOIHOMY
HACIIE/INIO, NaMITHUKaM,
TpaguuusM  HaponoB  Poccum,
nocTwkeHussM Poccun B Hayke,
HCKYCCTBE, CIOPTE, TEXHOJIOTUSAX
U TpyIe;

—  ujaeHHas yOeXICHHOCTb,
TOTOBHOCTb K  CIY)KEHHUIO H
3aIIuTe OrteuecTBa,
OTBETCTBEHHOCTb 32 €r0 Cyab0Y;
OCBOCHHbIE 00yJaromuMucs
MEXIIPEIMETHbIE  TIOHSATHS |
YHUBEpCaJIbHbIE yueOHbIe
JecTBUS (perynsTUBHBIE,
[I03HaBAaTENbHBIE,
KOMMYHHKATUBHBIE);

- CIIOCOOHOCTh 179
UCIOJIb30BAHUSA B
II0O3HABATEIIbBHOW M COLMAJIIBHOU
IIPAKTHUKE, TFOTOBHOCTb K
CaMOCTOSITETEHOMY
IUTAHUPOBAHMIO U
OCYIIIECTBIIEHUIO yueOHOI
NesITebHOCTH, OpraHu3aIH
y4eOHOro  COTpyJHHUYECTBA C
MearOrMYeCKUMH  paOOTHUKAMH
U CBEpCTHUKAMH, K YYacTHIO B
MOCTPOEHUH  WHAWBUAYAJIbHOM
o0pa30BaTeNbHON TPAaeKTOPUH;

— OBJIaJICHHE HaBbIKAMHU y4eOHO—
HCCIEA0BATENbCKOM, POEKTHON U
COLMAJIBHOW JeSITebHOCTH

OK 07. CopnelicTBOBaThH
COXPAHEHUIO OKPYXKAIOIIeH
CPeIIbI, PeCypCcocOepeKeHHIO,
MPUMEHSTH 3HaHUS 00
W3MCHEHUH KJIMMAaTa, IPUHIIUTIBI
OepeKIIMBOTO IPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIIHSIX

— He TIpUHHUMATh JEWCTBUS,
MIPUHOCSIIE BpeI OKpYKarolleH
cpene;

— yMETh IPOTHO3UPOBATH
HeOJ1aronpusiTHbIE
9KOJIOTHYECKUE
MPEIIPUHIMAEMBIX
NpeJOTBpaIaTh UX;
— PACHIMPHUTH OIBIT JIEATETLHOCTH
HKOJIOTUYECKOI HAaNPaBJIeHHOCTH;
— pa3pabaTrbIBaTh IUTAH pEIICHUS
npobJeMbl €  yY4eTOM aHalln3a
UMEIOIINXCS  MaTepUAIBHBIX |
HeMaTepHaJIbHBIX PECYpPCOB;

- OCYILECTBIISATh
LeJICHAIIPABJICHHBIN IIOUCK
IepeHoca CpeJICTB U CIIOCOOOB
JecTBUSL B MPO(ECCHOHAIBHYIO

MMOCJIEACTBUSI
JIeHCTBHI,

— YMETb OIIEpUpPOBAThH
HOHSTHSAMH: ¢byHKLHS,
HEIpepbIBHAS byHKIHS,
OpOM3BOJHAs,  NepBooOpa3Hasd,
ONPENIETICHHbIN HHTErpai; yMETh
HaXOJWTh IIPOU3BOJIHBIE
3JIEMEHTaPHBIX byHKIHH,
UCIIOJIb3YsI CIIPaBOYHbBIE
MaTepuasbl;  HCCIeNoBaTh B
OPOCTEHIINX Cchay4asX (YHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh
HauOoNbIINE M  HAMMEHBIINE
3HaueHusT (QyHKUMH; CTPOUTH
rpaduxu MHOTOUJIEHOB C
HCIIOJIb30BaHUEM amnmapara
MaTEMaTHYECKOTO aHaJIN3a;

OPUMEHATh MPOU3BOJHYIO IPH
pelIeHun 3a]ad Ha JABUKEHUE;
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cpeay;
— YMEThb IIEPEHOCUTh 3HAHUSA B

M03HABATEIBHYIO u
MIPAKTUYECKYIO obnacTu
JKU3HEICATSIIbHOCTH;

— Ipeiaratb HOBBIE ITPOEKTHI,
OLICHUBAaTb HJEU C IO3ULUHU

HOBM3HBEI, OPHUTMHAJIBHOCTH,
HpaKTI/I‘lCCKOI\/’I 3HAa4YUMOCTH,
- JaBaTb OLICHKY HOBBIM

CUTyauusiM, BHOCUTb KOPPCKTHUBEI
B ACATCIIBHOCTD, OLICHUBATh
COOTBETCTBHUEC PE3YJILTATOB LICIISAM

pemiarthb MPaKTUKO—
OpPUEHTHPOBAHHBIE 3a/layd  Ha
HauOoONbIINE W  HAUMEHbIIUE
3HAUYCHMS, HA HAXOXKJICHHUE IYTH,
CKOPOCTH U YCKOPEHHUS;

- yMETh ONepUpoOBaTh
MIOHATHSIMH: JIBIDKEHHE B
IIPOCTPAHCTBE, 10/100HbIE
burypsi B MIPOCTPAHCTBE;
HCIO0JIb30BATh OTHOILICHUE
IIomageu MOBEPXHOCTEH u

00beMOB MMOJOOHBIX (uryp mnpu
pelIeHnH 3a1a4;

— YMGTI) BBIYUCIIATH
FCOMETPHUCCKHE BEJTMYHHBI
(nnvHa, yroj, IJOMAab, 00BEM,
101 1b MTOBEPXHOCTH),

UCTIONB3Ysl M3ydeHHBIE (HOPMYJIBI
Y METO/IbI

IIK 2.1 ObGecneunBarn
BBITNIOJTHEHHUE YCIIOBUH 1O
OpraHU3aIH ABUKCHUS
TpaHCIIOpTa

— CaMOCTOATEIbHBIN OUCK HE0OX0IMMOI HH(OpMaLHH;

— OIIpeJIelIeHNE KOJIMUYECTBEHHBIX U KaU€CTBEHHBIX IIOKa3aTesen
paloTBhI JKEJIE3HONOPOKHOTO TPAHCIIOPTA;

— BBINOJIHEHHUE NTOCTPOEHUS rpauKa ABMIKEHUS 110€3/10B;

— oInpezeeHre ONTUMAIIBHOIO BapuaHTa IulaHa (pOpMUPOBaHUS

I'PY30BBIX II0€3/10B;

pacuer nokasaresnei miaHa GOpMHPOBAHUS TPY30BBIX M1OE3/0B

B pe3ynbrate ocBoeHUs MporpaMMsbl yueOHOM TUCHMITIIMHBI 00ydarouuiics J0KeH popMUpoBaTh
CIIeyIOIlKe JIMYHOCTHBIE pe3ynbTathl (nanee — JIP):

JIP.2 [lposBastominii aKTUBHYIO T'PAXKIAHCKYIO MO3UIUIO, JTEMOHCTPUPYIOLIUN MPUBEPKEHHOCTh
MIPUHIUIIAM YECTHOCTH, INOPAJIOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AKTHUBHBIM M YYacTBYIOUIUN B
CTYIEHYECKOM M TEPPUTOPHAILHOM CAMOYIPABICHMM, B TOM YHCJIE Ha YCJIOBUSAX JOOPOBOJIBUECTBA,
MPOJYKTUBHO B3aMMOJICHCTBYIONIUI M YYaCTBYIOLIUI B 1€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aluil.

JIP.4 TIposBnsromuii 1 1EMOHCTPUPYIOIINN YBaXKEHHE K JIIOASAM TPYZAA, OCO3HAIOUIMNA [IEHHOCTb

COOCTBEHHOTO  Tpy/ja.

Crpemsimuiics K  (QOpMUPOBaHUIO B

po(eCCHOHATTLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIa.
JIP.23 IMonyuenue o0yyaronmMucs BO3MOKHOCTH CAMOPACKPBITHS U caMOpealIn3alusl THYHOCTH.
JIP.30 OcymecTBIsOMMI MOMCK M HCHOJb30BaHWE HWHPOpPMALUHU, HEOOXOAUMON  JUIs

3(1)(1)6KTI/IBHOFO BBITTOJTHCHHUA PAa3JIMYHBIX 3aj/1a4, HpO(beCCI/IOHaJ'H)HOI‘O " JIMYHOCTHOT'O pa3BUTHA.
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIUILJIMHBI (ITPEJIMETA)
2.1. O0beM y4eOHOM NMCHUILINHBI (MPeAMeTa) U BUAbI Y4eOHOH padoThI

Bup yueOHoii padoTbl

O0BEM B yacax

O0bEéM 00pa3oBaTe1bHON NPOrpaMMbl y4eOHOT0 NpeaMeTa 340
B TOM YHUCIJIE:
OCHOBHOE cO/Iep:KaHHe 306/274
B TOM YHUCIJIE:
JICKIHH, YPOKHU 192/172
MPAKTUYECKHE 3aHATHS 114/102
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COIeP:KAHUE 32
B TOM YHCIIE!
TEOPETHYECKOe 00ydYCHHE 20
12

MMPAKTUYCCKUC 3aHATUA

Ilpomescymounas ammecmavus ¢ ghopme 3x3amena (1 cemecmp)

Ilpomexncymounas ammecmavus 6 ghopme sxzamena (11 cemecmp)
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2.2. TemaTnuecKkuii IJIaH U coJep:kaHue yueOHoi nucunmiuabl (mpeamera) OY In. 0711 MATEMATHUKA

1 2 3 4
dopmupyemblie
KOMIeTeHIH
Conep:xanue yueOHOIro MaTepuasa, NpaKTHYeCKHe 3aHATHSA, Oo0bem (OK) u
HaumeHoBaHue pa3iesioB U TeM
caMocTosiTe]IbHAs padoTa 00y4aruuxcs 4YacoB | JIMYHOCTHBIE
pe3yJIbTaThl
(/IP)
Pa3zpea 1.
Yucnosbie 1 OyKBeHHbIE 14
BbIpaskeHus. PazBurue noHATHA O
qyHucIe.
BBenenue. Coaep:xxanue yueOHOro MaTepuaJia
OsznakomiieHHe oOOy4amomuxcs ¢ ¢GopMamMu TEeKylmled H MPOMEKYTOYHOH aTTeCTallWy, JIP 2,4,23,30
OCHOBHOM M JOIOJIHUTENBHON JIMTEPaTypol IO Kypcy MAMCLMIUIMHBI WU TPOBEACHUE
MHCTPYKTaXka [0 TEXHUKE OE30MaCHOCTH.
Tema 1.1. Uucna u BeIYUCIIEHUS. Maremartnka B HayKe, TEXHUKE U IPAKTUUECKOH nesTenbHoCTH. Llenu u 3anaun uzydeHus 2
Bripaxkenus u npeoOpa3zoBaHusl. MaTeMaTUKH Npu ocBoeHuu crneunaibHocrelt CIIO.
JleiicTBuS HaJ MOJNOKUTEIBHBIMU U OTPULIATEIbHBIMH YK CIaMH, OOBIKHOBEHHBIMH U
JECATUUHBIMU Ipo0siMu. [leficTBus co cteneHsiMu. @opMyIibl COKpPAIIEHHOTO YMHOKEHUS.
YrpouieHne BbIpaKEHUN.
Tema 1.2. HarypanbHsle, 1iensble, Copaepxxanue ydyeOHOIro MaTepuasa
paloHaIbHbIE, UPPALlMOHAIbHbBIE Jennmocts nensix uncen. [lenenue c octatkoM. CpasHenus. Pemenne 3anad ¢ 2 JIP 2,4,23,30
quca. 1[EJI0YHMCIIEHHBIMU Hen3BeCTHIMU. HaTypanbHble, 1ieble U pallMOHAIbHbIE YUCIIA.
Tema 1.3. [lelficTBUTENBHBIE YUCIA. Copaepxxanue yyeOHOIro MaTepmuasa
[TpuOnmxeHHbIE BBIYUCIIECHUS. JeiictBurenpHbie yncna. ApudmMerndeckue neicTBUs Haja ynciaMu. CpaBHEHHE YHCIIOBBIX JIP 2,4,23,30
BbIpaXEHUI. Pelenne 3a1au ¢ 1eJI0YNCIEHHBIMY HEN3BECTHBIMU. OnpeieieHue MOy 9
JIEHCTBUTEILHOTO YUCIIa, CBOMCcTBAa MOy is. [IpubmmkenHsie Beraucienns. HaxoxaeHme
NpUOJIMKEHHBIX 3HAUYEHUH BEJIMYUH U TOTPEIIHOCTEH BBIYUCICHUH (a0COMIOTHOM 1
oTHOCUTeNbHOM). [TpuOrkeHHbIe BHIYMCICHHUS U pellIeHre TPUKIIaJHBIX 3a/1a4.
Tema 1.4. [IpakTuueckoe 3aHsATHE Copepxanue y4yeOHOIro MmarepuaJia 5
Nel «Ywucma ¥ BEIYUCICHUS. ITpakTnueckoe 3ansaTue Nel mo reme «Hucna v BEIYUCICHUS JIP 2.4,23,30
Tema 1.5. JIunelinple paBHEHMS U Copnepxxanue yuyeOHOro MmarepuaJia 2
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1 2 3 4
HepaBeHCTBA. CHCTEMBl TMHEHHBIX Jlunelinble, KBaipaTHbIE, IPOOHO—IIMHEHHbIE ypaBHEHHS U HepaBeHCTBA. CIIOCOOBI pelIeHus JIP 2,4,23,30
YpaBHEHU. CHCTEM JIMHEHHBIX ypaBHEHUM. CHCTEMbI IMHEHHBIX HEPABEHCTB.
Tema 1.6. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa
No2 «JIuneliHble ypaBHEHUS U [IpakTnueckoe 3anatue Ne2 no teme «JIuHeiiHbIE ypaBHEHHS U HEPABEHCTBA 2 JIP 2,4,23,30
HEPABEHCTBAY.
Tema 1.7. Pemienue IIpodeccrnonaibHO—OPHUEHTHPOBAHHOE COIeP:KAHUE OK 01
npoeCCHOHATBHBIX 3ajad. [TpocThie mpOLEHTHI, pa3Hble CIOCOObI UX BblunciaeHUs. CliokHbIe POLEeHThI. [Ipo1ieHThI B 2 JIP 2,4,23,30
npodecCHOHATIBHBIX 3aJayax.
Pasgean 2. 8
DYyHKIUH.
Tema 2.1. Onpenenenue 4nciaoBon Copepxxanue yueOHOIro MaTepuasa JIP 2,4,23,30
(GyHKLINU ¥ clIOCOOBI ee 3a/1aHusl. Oynkuuu. O6acTh onpeieieHns 1 MHOXKeCTBO 3HaueHuil. ['padux ¢pynkuuu. [locrpoenue
CaoiicTBa (yHKIHU. rpaduKoB QYHKIUH, 3aJaHHBIX Pa3MTUYHBIMU crioco0amu. CBOMCTBA (DyHKIIHA:
MOHOTOHHOCTb, YETHOCTh M HEYETHOCTD, IEPUOANYHOCTb, OTPaHUUYEHHOCTh. [IpoMexxyTku
BO3pacTaHus U yObIBaHMsI, HANOOJIbIIIEE U HAMMEHbIIEe 3HAUEHUs, TOUKH IKCTpEMyMa
(JIOKaIbHOT'O MaKCUMyMa U MUHUMYMA). Buinyknocms ¢ynxyuu. I'padudeckas 2
uHTeprnpetanus. [Ipumepsl pyHKIIMOHAIBHBIX 3aBUCUMOCTEN B peabHBIX MpoOIeccax U
apneHusx. [IpeoOpazoBanus rpaduMKoB: MapauiebHbIN IEPEeHOC, CUMMETPHUS OTHOCUTEIIBHO
ocell KOOpJMHAT U CUMMETPHUS OTHOCUTENILHO Hayaia KOOpJAUHAT, CHMMETPHUS OTHOCUTEIIBHO
OpsAMOM Y = X, pacmsadicenue u cocamue 80016 ocetl Koopounam. IToHATHE 0 HETIPEPBIBHOCTH
Gynkuuu. OcrosHble meopemvl 0 HenpepbleHbIX PYHKYUSX.
Tema 2.2. Pemienne 3agau. Copepxanue yueOHOro Mmarepmuasa
CrenenHas GyHKIMS C HaTypaJlbHBIM MIOKa3aTelleM, €€ CBOMCTBA U rpaQuK. Bepmukanvhble u JIP 2,4,23,30
20pU30HMANbHbIE ACUMNIMOMbL 2padukros. I paguxu OpoOHO—UHENHbIX GYHKYUIL. 2
[ToxazarenbHast pyHKIMS (IKCIIOHEHTA), ee cBoiicTBa U rpaduk. Jlorapupmuueckas GyHKuus,
ee CBOicTBa U rpaduk.
Tema 2.3. OOparHas QpyHKIuS. Copaepxxanue yyeOHOIro MaTepmuasa
Cnoxnas ¢pyHkuus (komno3unus). Bzaumuo oOpatubie pyHkuun. O6acTh onpeaeneHus 1 2 JIP 2,4,23,30
o0nacTh 3HaueHM oOpatHoii pyHkumu. I'paduk oOpatHoii pyHkuun. Haxoxnenue GpyHkimm,
00paTHOI TaHHOM.
Tema 2.4. [IpakTuueckoe 3aHsTHE IIpojeccrnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
No3  «DyHKIHNY. [TpakTrueckoe 3ansaTue Ne3d mo reme «OyHKIIUY. JIP 2,4,23,30
Paznea 3. 32

27




GhyHKIHIA.

CYMMY.

1 2 4
Tpuronomerpus.
Tema 3.1. Uucnosast OKpy>KHOCTb. Conep:kanue y4eOHOT0 MaTepuaJia
UucnoBas OKpyKHOCTb. YncI10Basi OKpY>KHOCTh Ha KOOPJAMHATHOMN IJIOCKOCTH. JIP 2,4,23,30
Tema 3.2. Cunyc u kocunyc, TanreHc | Cojep:kanue yueOHOro MaTepuaJia
M KOTaHI'€HC. CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YHCJIA. JIP 2,4,23,30
Tema 3.3. Tpuronomerpuueckue Conep:kanue y4eOHOT0 MaTepHuaia
(yHKIIMU 9MCIIOBOTO apryMEHTA. CuHyc, KOCUHYC, TAaHT'€HC, KOTAHT€HC MPOU3BOJIBHOTO yriia. Panuannasa mepa yria. Cunye, JIP 2,4,23,30
Tpuronomerpuueckue GyHKIUU KOCHHYC U TAaH['€HC CYMMBI U Pa3HOCTHU JABYX yrJioB. CUHYC U KOCUHYC JJBOMHOIO yIJIa.
YTJI0BOI'O apryMeHTa.
Tema 3.4. [IpakTHdeckoe 3aHsATHE Coaep:xxanue yueOHOro MaTepuaJia
Ned «HuciioBast OKpY>KHOCTBY. ITpakTueckoe 3anstue Ned no teme «HucaoBast OKpy>KHOCTbY. JIP 2,4,23,30
Tema 3.5. ®ynkuuu y=CcosX, y=sinx | Coaep:kaHue y4eOHOr0 MaTepHasa
ux cBoiicTBa U rpapuku. OyHKuuu Tpuronomerpudeckue GYHKIHH y=COSX, Y=SINX, UX CBONCTBA U rpaMKH, IEPUOTUUHOCTD, JIP 2,4,23,30
y=10X, y=CtgX ux cBOWCTBa U OCHOBHOU mepuoj. TpuroHomerpudecknue GyHKIuU y=tgx, y=CtgX, ux CBOWCTBa U TpaduKH,
rpaduKu. NEPUOANYHOCTb, OCHOBHOM MEPUOI.
Tema 3.6. OOpaTHbIC Conep:xanue yueOHOro MaTepuaJia
TPUTOHOMETpHUUYECKHE (DYHKIUH. ApKCHHYC, apKKOCUHYC, apKTaHI€HC, apKKOTaHTeHC yncia. OOpaTHbIe TPUTOHOMETPHUYECKUE JIP 2,4,23,30
(GYHKIIMH, UX CBOWCTBA U IpaQUKH.
Tema 3.7. IIpeoOpazoBaHue Copepxxanue yueOHOro MmaTepuasa
rpa¥KOB TPUTOHOMETPUUYECKUX [Tpeo6pa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHMA, TPUMEHEHNE T€OMETPUUECKUX JIP 2,4,23,30
GyHKIHH. npeoOpa3oBaHuil (CABUT U Jeopmalius) Mpu nocTpoeHnu rpadpukos. ['apmonnyeckue
Kosie0aHus. Penienne npukiagHbIx 3a4a4.
Tema 3.8. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MmaTepuasa
N5 «I'padyky OCHOBHBIX [TpakTrueckoe 3ansTue N5 no teme «I'paduku OCHOBHBIX TPUTOHOMETPUUYECKUX (PYHKIIHI. JIP 2,4,23,30
TPUTOHOMETPHUECKUX (DYHKIIUI».
Tema 3.9. Tpuronomerpuueckue Copaepxxanue y4yeOHOIro MaTepuasa
(GYHKIIMU CYMMBI M pa3HOCTH OcHoOBHBIE TPUTOHOMETpHUUECKUE TOKAECTBA. DopMyIibl ipuBeneHUsA. POpMyYIIbl CIOKEHUS. JIP 2,4,23,30
aprymMeHToB. OCHOBHbIE @opmyibl  yaBoeHUs. DPopmyabl nonroeuHHo20 yena. Buipaoicenue mpuconomempuueckux
TPUTOHOMETPUYECKHE TOKIECTBA. @yHKYULL Yepe3 ManeeHc NONOBUHHO20 apeyMeHmda.
Tema 3.10. [Ipeo6pa3zoBanue cymm u | Coaep:kaHue y4eOHOT0 MaTepHajia
pou3BeAcHNH Tpuronomerpuueckux | [IpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX (YHKIUI B IPOU3BEACHUE U TIPOU3BEICHHS B JIP 2,4,23,30

Tema 3.11. [IpakTrueckoe 3aHsiTHE

IIpodeccnoHaATbLHO—OPHEHTHPOBAHHOE COACPKAHME
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Ne6 «IIpeobpazoBanue [Tpaktuyeckoe 3anstue Ne6 o treme «lIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUIN. JIP 2,4,23,30
TPUTOHOMETPUUYECKUX BBIPAKEHUI.
Tema 3.12. [Ipocreiimue Copaepxxanue yueOHOIro MaTepuasa
TPUTOHOMETPUUYECKUE YPABHEHUS U [Ipocreiiliiie TPUrOHOMETPUUYECKUE YpaBHEHUS. PellieHrsl TPUTrOHOMETPUYECKUX YPaBHEHUH. 2 JIP 2,4,23,30
HEPaBEHCTBA. Ipocmetivue mpueconomempuyeckue Hepagencmea. CriocoObl pereHus: MpoCTEHIINX
TPUTOHOMETPUUYECKUX YPABHEHUHN M HEPABEHCTB.
Tema 3.13. OcHOBHBIE METO/IBI Copepxxanue yueOHOIro MaTepuasa
peLeH s TPUTOHOMETPUUYECKHUX Pemienue TpUroHOMETPUYECKUX YPABHEHUI C IOMOIIBIO YHCIOBOW OKPYKHOCTH; pelleHUEe JIP 2,4,23,30
ypaBHeHUH. OHOPOHBIE TPUTOHOMETPUUECKUX YPaBHEHUH C MOMOIIBIO OCHOBHBIX METOJOB: 3aMEHbl IEPEMEHHOI, 9
TPUTOHOMETPUUYECKUE YPABHEHHUS. pa3JIOKEHUS] HAa MHOXKUTENW. PelieHue OJHOPOIHBIX TPUTOHOMETPHUUECKUX YpaBHEHUH.
[Ipumenenne ¢Gopmyn npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX (YHKIMHM TPH pEIICHUH
TPUTOHOMETPUUYECKUX YPAaBHEHUH.
Tema 3.14. [IpakTuueckoe 3ansTHE Copeprxxanue y4yeOHOIro MaTepuasa
Ne7 «Tpuronomerpudeckue [TpakTrueckoe 3ausaTue No/ mo teme « TpuroHomeTpudecKkue ypaBHEHUS 1 HEPABEHCTBAY. 2 JIP 2,4,23,30
YpaBHEHHUS U HEPABEHCTBAY.
Tema 3.15. Pemenue IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COAEPIKAHUE
npodeccuoHaNbHbIX 3a/1a4. [IpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BbIpakeHUU. PopMmyna mepexona OT CyMMBbI ABYX JIP 2,4,23,30
GyHKIMH ¢ pa3nuyHbBIMH KO3()(UIMEeHTaMU B OJHY U3 TPUTOHOMETPHUYECKHX (DYHKIHI. 2
Pemenne THMOBBIX 3a7ay Ha MNpUMEHEHHE (GOpMYJ IHpPH NPeoOpa3oBaHUU BBIPAKEHUH.
Vcnonb30BaHuE CBOMCTB TPUTOHOMETPUUYECKUX (DYHKIIMHU B MPO(eCcCHOHAIBHBIX 33/1a4ax.
Tema 3.16. [IpakTiueckoe 3ansTHE Copaepxxanue ydyeOHOro MaTepuasa
Ne8 «Tpuronomerpuueckue [Tpaktuyeckoe 3ansaTue Ne§ o reme «TpuroHomerpudeckue GyHKIUN. 2 JIP 2,4,23,30
GyHKITUN.
Pasnen 4.
Havana matemaTu4eckoro 16
anaausa. [lpousBognas pyHkuum.
Tema 4.1. Yucnoseie Copaepxxanue yueOHOro MmaTepuasa
nocneaoBarenbHOCTH. [Ipenen Onpenenenre YUCIOBOM MOCIEN0BATENBHOCTH. [[puMepbl YMCIOBBIX MOCIEI0BATEIILHOCTEN.
YHCIIOBOM MOCIIE0BATEIBHOCTH. CriocoObI 3a1aHUS U CBOMCTBA YUCIIOBBIX MTOCIIEI0BATEIbHOCTEN. BhIuncieHne 4ieHoB JIP 2,4,23,30
ITpenen pynkuuu. nocienosarenbHocTU. [loHsTHE O IIpeaene nocienoBaTenbHOCTH. CylllecTBOBaHUE Mpeiena 2

MOHOTOHHOM OTpaHUYEHHOU IOCIEA0BATENBHOCTHU. JJIMHA OKPYKHOCTH U IUIOLIaAb Kpyra
KaK IIpeJielibl ocIe10BaTeIbHOCTEH. beckoHeuHO yObIBatoIIas reoMeTpruecKas porpeccHs
u ee cymMma. Teopemvul 0 npedenax nocnedosamenvrnocmei. Ilepexod k npedenam 6
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Hepagencmeax. CyMMHpPOBaHUE M0OCie10BaTeNbHOCTEN. [ToHSTHE O HEIPEPBIBHOCTH
byskuun. OcrhogHvie meopembl 0 HenpepvlHblx pyukyusax. [lonamue o npedene pyHkyuu 8
mouke. Ilosedenue ¢hynxyuil na beckoneynocmu. Acumnmomal.

Tema 4.2. Onpenenenue Conep:kanue y4eOHOT0 MaTepHuaia

IIPOU3BOJHON. Brruncnenue [TonsiTe o mpou3BoAHON PyHKIMH, PUZNIECKUNA U TECOMETPUIECKUN CMBICI TIPOU3BOTHOM.

MIPOU3BOIHBIX. Huddepenunan ¢pyukiuu. [IpousBoiHbIe CyMMbl, pa3HOCTH, IPOU3BEACHUS U YACTHOTO. JIP 2,4,23,30
[Tpon3BoiHBIE OCHOBHBIX 3JIEMEHTapHbIX GyHKUUN. BTopas npoussoanas. Bropas
pou3BoHAs U ee (u3nueckuil cMbica. HaxoxxaeHne ckopocTu Asis mpolecca, 3aJaHHOTO
dbopmyioii u rpadukom. BeraucieHre mpon3BOIHBIX.

Tema 4.3. [ludpdepennupoBanne Coaep:xxanue yueOHOro MaTepuaJia

CIIOKHOU ()YHKITHH. IIpoussoonvie croschotl (komnozuyuu) u oopamnou ynxyui. Croxxaas QyHKIUsS JIP 2,4,23,30

JuddepenunpoBanue odpaTHOM (xommozutus Gyukiwii). Juddepenmposanne dpyukimn y = f(kx+m).

byHKIHN.

Tema 4.4. [IpakTuueckoe 3aHATHE IIpodeccrnonaILHO—OPHUEHTHPOBAHHOE COAEPKAHME

No9 «IIpouzBogHas GyHKITHNY. [TpakTuueckoe 3anstue Ne9 o reme «lIponsBoanas GyHKIIIN». JIP 2,4,23,30

Tema 4.5. YpaBuenue kacarenbHoll kK | Comep:kaHue y4eOHOT0 MaTepHasa

rpaduky QyHKIUU. VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINU. AJITOPUTM COCTaBJICHUS YpaBHEHUS JIP 2,4,23,30
KacaTeJIbHOM K rpaduKy GyHKIUH.

Tema 4.6. IIpumenenue npousBoguoil | Coaep:kaHue yuedOHOro MaTepuasa

11l UccTieIoBaHus (QYHKIIHU. [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHNIO (DYHKIIMHA U TTOCTPOECHUIO TPaPUKOB.
BeprtukanbHbie 1 TOPU30HTATIBHBIE ACUMIITOTHI TpauKoB. I paguxu OpooHoO—nuHeliHbIX JIP 2,4,23,30
GyHryuil.

Tema 4.7. [Ipumenenue npoussoanoi | Coaep:kanue yuedOHOro MaTepuasia

JUIsL HAXOKICHUS HAauOOJBIIUX U Hcnonp30BaHne IPOM3BOAHBIX IIPU PELIEHUH YPABHEHUN U HEPABEHCTB, TEKCTOBBIX,

HaUMEHBIINX 3HaYEHUH BEJTMYHH. bu3NYECKUX U TEOMETPUUYECKUX 334, HAX0XK/IEHUM HAaUOOJIbIINX U HAMMEHbBIINX 3HAUECHUH. JIP 2,4,23,30
ITpumeps! NCII0JIB30BAHUS TPOU3BOIHON JUISl HAXOXACHNS HaWIY4IlIEro peleHus B
NPUKIAIHBIX 3a7auax. HaxoxaeHne ckopocTu A mpolecca, 3aJaHHoro Gopmysnoi uim
rpauKoMm.

Tema 4.8. [IpakTuueckoe 3aHsTHE Copaepxxanue yyeOHOIro MaTepmuasa

Nel0 «IIpumeHnenue mpou3BOAHOM [Tpaktrueckoe 3anstue NelO o teme «IIpumeHeHne MpoU3BOIHON (PYHKITUN. JIP 2,4,23,30

GbyHKIHIN.

30




1 2 3 4
Pasnea S.
I'eomeTpusi. [IpsiMble U MJIOCKOCTH 32
B IIPOCTPAHCTBe.
Tema 5.1. Axcuomsl crepeomerpur, | Coaep:kanue yueOHOro MaTepuasia OK 04
HEKOTOPBIE CIIEICTBUS U3 HUX. I"'eomeTpus Ha ruiockocTH. [IpsiMble U MIIOCKOCTH B TpOCTpaHcTBE. OCHOBHBIE MOHATUS JIP 2,4,23,30
cTepeoMeTpuu (TOoUKa, MpsiMast, INIOCKOCTh, IPOCTPAHCTBO). [lonsamue 06 akcuomamuyeckom 2
cnocobe nocmpoenus ceomempuu. bpeitH—puHr «lIpuMeHeHne akCuoM CTEPEOMETPUH U UX
CIEICTBUI.
Tema 5.2. [IpakTiueckoe 3aHsATHE Copepxanue yuyeOHOro MaTepuasa
Nell «IIpumenenue akcuom [Ipaktuueckoe 3anstue Nell o teme «lIpumeHeHrne akcCMOM CTEpPEOMETPHUM 2 JIP 2,4,23,30
CTEPEOMETPUI.
Tema 5.3. [TapamnensHocTs npsAMbIX, | Coaep:kanue yueOHOro MaTepuasia
MPSIMON U TUIOCKOCTH. B3aumHoe pacnionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, TapAIIICIIbHbBIE JIP 2,4,23,30
[TapanmnenbHOCTb IIIOCKOCTEN. U CKpeluBaromuecs npamMsle. [lapannensHslie npsMele B npoctpadcTse. [lapaninenbHocTs 2
IIPSIMOM M INIOCKOCTH, IPU3HAKKU U CBOMCTBA. PaccTosiHME MEX Ay NapajljieIbHBIMU
IUIOCKOCTAMH. B3auMHoe pacnionoxenue IByX miockocteil. [lapaninenbHOCTh IIIOCKOCTEN,
IpU3HAKU U cBolcTBa. TeopeMbl 0 napajuIebHbIX INIOCKOCTSIX.
Tema 5.4. [IpakTiueckoe 3aHsATHE Copepxanue yueOHOro MaTepuasa
Nel2 «[lapannenbHOCTh NPSMBIX U [TpakTrueckoe 3ansaTue Nel2 o reme «llapannenbHOCTh OPSIMBIX U IUIOCKOCTEM. 2 JIP 2,4,23,30
IIJIOCKOCTEMN.
Tema 5.5. CkpeuruBaromuecs Conep:xxanue yueOHOro MaTepuaJia
MPSAMBIE, YTOJI MEXAY MPSMBIMU. PaccTosHre Mexny CKpeIMBaOIUMUCS NpsAMbIMU. ONpeaeeHue CKPEeIUBAIOIIUXCSI 2 JIP 2,4,23,30
IpsIMBIX, 0003HaYEHHE, MPU3HAK CKPEIINBAIOIINUXCS MPSAMBIX. YTOJI MEXAY NPSIMbIMU B
IIPOCTPAHCTBE.
Tema 5.6. [IpakTnueckoe 3aHsTHE Copaepxxanue yueOHOro MmaTepuasa 5
Nel3 «Yron mexny npsMbIMu». IIpakTrueckoe 3ansTue Nel3 no teMe «YT0oa MeXay IPSIMBIMI. JIP 2,4,23,30
Tema S.7. Terpasap u Copaepxxanue yueOHOro MmaTepuasa
napasienenunesn. Pemenue 3amgad. Onpenenenne TeTpadapa, napamnenenunena. CpoiicTBa nmapamnenenunena. [loctpoenne 2 JIP 2,4,23,30
ceyeHuil. Penienue TMIOBBIX 33184
Tema 5.8. IIpakTueckoe 3ansiTre Conep:kanue y4eOHOT0 MaTepuaJa 2
Nel4 «Terpasgp. Iapamnenenunen» | Ilpaktuueckoe 3anstue Nel4 no teme «Terpasap. Iapamienenuneny» JIP 2,4,23,30
Tema 5.9. [leprieHIUKYyIAPHOCTH Conep:kanue y4eOHOT0 MaTepuaJa 2
IIPSIMOM U TUIOCKOCTH. YTOJI MEXAY Ilepecekaroniuecs, napaJiIeIbHbIE U CKPEIUBAOIINECS TIPSIMBIE. YTOJI MEXIY IPSIMBIMU B JIP 2,4,23,30
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IPSIMOM U TIOCKOCTBIO. npoctpanctse. [leprnenaukynsapHocTs npsiMbIX. [lapamienbHOCTh U NEPIEHIUKYISIPHOCTD
IPSAMOM U TIOCKOCTH, IPU3HAKU U cBOMCTBA. [lepneHIuKysp u HaKJIIOHHAs K IUIOCKOCTH.
VYrois Mexay NpsAMOM U IUIOCKOCTBIO. PacCTOsIHUSA OT TOYKHU 110 INIOCKOCTH. PaccTostHue ot
npsAMOi 10 rtockoctu. TeopeMa o Tpex neprneHauKyispax. Paccrosnue mexny
1apajuIeJIbHBIMU IIJIOCKOCTSIMU. PaccTosiHue MKy CKpelMBarOIIMMHUCS IPSMBIMHU
Tema 5.10. [IpakTuueckoe 3ansTHE Coaep:xanue yueOHOTro MaTepHaJia
Nel5 «llepnenaukyssp u [TpakTrueckoe 3ansatue NelS no reme «lleprneHAUKYIsSp U HAKIIOHHBIEY. 2 JIP 2,4,23,30
HaKJIOHHBIEY.
Tema 5.11./IByrpansslii yroi. Copepxanue yuyeOHOro MaTepuasa
[lepneHuKyIsIPHOCTD IJIOCKOCTEH. [lepneHAuKyISIPHOCTD MJIOCKOCTEH, MPU3HAKU U CBOMCTBA. JIByrpaHHBI yroJil, TMHEHHBIH 2 JIP 2,4,23,30
yroJl ABYTPaHHOIO yria. Yo MeXIy IIIOCKOCTSIMHU.
Tema 5.12. [IpakTrHueckoe 3aHsTHE Coaep:xanue yueOHOro MaTepuaJia
Nel6 «llepnennukynsipHbie [TpakTrueckoe 3ansaTue Nel6 no reme «llepneHaANKyIApHBIE TNIOCKOCTH. 2 JIP 2,4,23,30
IJIOCKOCTI».
Tema 5.13. Uzo0Opaxenue IIpodeccnoHaIbHO—OPUEHTHPOBAHHOE COACPKAHME
IIPOCTPAHCTBEHHBIX (PUTYD. [TapannensHoe npoekTHpoBanue. OpTOroHaaIbHOE NPOEKTUpOBaHUe. [11ouaow JIP 2,4,23,30
OpPMO2OHANILHOU NPOEKYUU MHO20Y20abHUKA. VI300paskeHne NpoCTpaHCTBEHHBIX QUTYP. 2
Llenmpanvnoe npoexmuposanue. B3auMHOe pacroyiokeHUe MPOCTPAHCTBEHHBIX (QUTYP.
[TpsiMble M IJIOCKOCTH B apXUTEKTYpPE U CTPOUTEIILCTBE.
Tema 5.14. [IpakTuueckoe 3aHsATHE Copepxanue yueOHOro MaTepuasa 5
Nel7 «IIpoctpancrBennbie purypbl». | [Ipaktuueckoe 3anstue Nel7 «[IpocTpaHcTBEHHbBIE PUTYPBI». JIP 2,4,23,30
Tema 5.15. [IpakTuyeckoe 3aHsTHE Copaepxxanue yueOHOro MmaTepuasa 5
Nel8 «Crepeomerpusi» ITpaktnueckoe 3anstue Nel8 no reme «Crepeomerpusi» JIP 2,4,23,30
Tema 5.16. O60061eHNE U Copaepxanue yueOHOIro MaTepuasa OK 06
cHCTEMaTH3aInsI 3HAaHWH. O6o06menue u cucremarusarus 3nannid. [logsenenue utoros 3a | cemectp. 2 JIP 2.4,23,30
IIpomexyTouyHas aTTecTAaNMA 18
Paznea 6.
YucioBbie H OyKBEHHbIE o4
BbIpaskeHns. CTeneHn U KOPHH.
Tema 6.1. KopeHb N—HOI1 cTENEHH. Conep:kanue y4eOHOT0 MaTepuaJa
OsznakomiieHHe oOyd4amlomuxcs ¢ ¢opMamMu TeKylmled M MPOMEXKYTOUYHOM aTTecTaluy, 2 JIP 2,4,23,30

OCHOBHOIl ¥ JOIOJIHUTENBHON JIMTEpaTypod MO Kypcy MAMCHMIUIMHBI W TPOBEACHUE
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MHCTPYKTaXKa M0 TEXHUKE O€30MaCHOCTH.
Kopens cTenenn n > 1 u ero cBoiicTBa. Pemenne yrnpa)xHeHUM ¢ UCIOJb30BAHUEM CBOMCTB
KOpHSI N—HOW CTENEHMU.
Tema 6.2. [IpeoOpazoBanue Conep:kanue y4eOHOT0 MaTepuaJia
BBIpAXEHUH, coepkalux paaukanbsl. | CTeneHb ¢ pallMOHAIBHBIM [10Ka3aTelleM U ee cBoiicTBa. [loHsTHE O cTenenu ¢ JIP 2,4,23,30
JeMCcTBUTENbHBIM NIOKa3aTeneM. CBOWCTBA CTENIEHHU C IEHCTBUTEIbHBIM [10Ka3aTEIEM.
[IpeoOpa3zoBanus BIpaXEHUN, COACPKAIIMX paguKaibl. JIeiCTBUS Hall CTENEHSIMH C
JeCTBUTENBHBIMU MOKa3aTesiMu. O000IIeHUE TOHATHS CTETIEHHU. T0XK1eCTBEHHbIE
npeoOpa30BaHMsI CTETICHEH C IEHCTBUTEIbHBIMU MTOKA3aTEIISIMH.
Tema 6.3. Dyuxiun Y = W Hx Coaep:xxanue yueOHOro MaTepuaJia § }
. Onpenenenne GyHKINHU, TpaUKH U CBOUCTBA (DYHKITHIA. JIP 2,4,23,30
CBOWCTBA M TpaduKu.
Tema 6.4. [IpakTuueckoe 3aHsTHE Copepxxanue y4yeOHOIro MaTepuasa
Nel9 «Pagukanby. IIpakTuueckoe 3ansatue Nel9 o reme «Pagukaibiy. JIP 2,4,23,30
Tema 6.5. CtenenHbie GyHKIUU. Conep:xxanue yueOHOro MaTepuaJia
Onpenenenue creneHHol ¢pyHKuuU. CreneHHas (yHKIMS C HAaTypaJlbHbIM IOKA3aTeJeM. JIP 2,4,23,30
Tema 6.6. Crenennbie GyHKIIUU, UX Conep:xanue yueOHOro MaTepuaJia
CBOWCTBa, rpaduKu. I'paduxu u cBoiicTBa creneHHbIX ¢pyHKUUi. [TocTpoenue rpaukoB cTeNeHHbIX (YHKIHH. JIP 2,4,23,30
Crenennast GyHKIMSI C HATYPAJIbHBIM MTOKa3aTelIeM, €€ CBOMCTBA U IpaduK.
Tema 6.7. Pemienne IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COAEPIKAHUE OK 01
npoeccnoHaIbHBIX 3ajJad. Pemienne nppanmoHaIbHBIX ypaBHEHUN. PelieHne npukiaaHbIx 3a1a4. JIP 2,4,23,30
Tema 6.8. [IpakTnueckoe 3aHsaTHE Copepxanue yueOHOro MmaTepuasa
Ne20 «CreneHn 1 KOpHW». IIpaktnueckoe 3ansTue Ne20 no teMe «CTeeHN U KOPHM. JIP 2,4,23,30
Tema 6.9. IlokazarenbHas GyHKINSA Copaepxxanue yueOHOro MmaTepuasa
ee CBOMCTBA U rpaduk. [ToxazarenbHast pyHKIMS (IKCIIOHEHTA), ee cBoiicTBa U rpaduk. [loctpoenue rpaduxos JIP 2,4,23,30
noKa3aTeabHbIX (DYHKIMH, CXOJCTBO M pa3inyKe CBOWCTB rpaduKoB.
Tema 6.10. [IpakTnueckoe 3aHsATHE Copaepxxanue y4eOHOro MaTepuasa
Ne21 «Iloka3zarenbHas QYHKIHS. [Tpaktuyeckoe 3ansaTue Ne21 no teme «llokazaTenpHast QyHKIUS». JIP 2,4,23,30
Tema 6.11. [TokazarenbHble Copaepxxanue yyeOHOIro MaTepmuasa
YpaBHEHUS. OmnpeJienenne NoKazaTeabHOr0 YpaBHEHUs, CIOCOObI pelIeHUs M0Ka3aTeIbHbIX YPaBHEHHI. JIP 2,4,23,30
Tema 6.12. IIpakTuueckoe 3aHsATHE Copepxanue y4yeOHOIro MmarepuaJia
No22 «ITokazaTenbHbIC YpaBHEHUS. ITpakTnueckoe 3ansaTue Ne22 no teme «llokazaTenbHble ypaBHEHHS Y. JIP 2,4,23,30

Tema 6.13. [loxazarensHbIe

Coaep:xaHue y4eOHOI0 MaTepuaJia
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HEpPABEHCTBA. OmnpeneneHne MoKazaTeIbHOI0 HEPABEHCTBA, CIIOCOOBI PEIICHMSI IOKA3aTebHBIX HEPABEHCTB. JIP 2,4,23,30
Pemenne nmokaszareiabHbIX YpaBHEHHH U HEPABEHCTB PA3IMYHBIMU CIIOCOOAMH.
Tema 6.14. IIpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa
No23 «ITokazatenbHblie HepaBeHCTBaY. | [IpakTrueckoe 3ansaTue Ne23 mo teme «llokazarebHbIC HEPABEHCTBAY. JIP 2,4,23,30
Tema 6.15. [Tonstue norapudma. Conep:xanue yueOHOro MaTepuaJia
Jlorapudm uncia. OCHOBHOE JTOTapu(MHIECKOE TOXKIECTBO. JIP 2,4,23,30
Tema 6.16. Jlorapudmuueckas Coaep:xanue yueOHOro MaTepuaJia
¢byHKIMS, ee CBOiicTBa U rpaduk. Jlorapudmuueckas QyHKIMA, ee CBOWCTBA U rpaduK. JIP 2,4,23,30
Tema 6.17. [IpakTuueckoe 3ansTHE Copepxxanue yuyeOHOro MaTepuasa
No24 «'pacduxu morapupmMuuecKkux [TpakTuueckoe 3ausatue No24 o reme «I paduku norapudmudecknx QyHKIAN. JIP 2,4,23,30
byHKIHI.
Tema 6.18. CoiicTBa jorapumMoBs. Coaep:xanue yueOHOro MaTepuaJia
Jlorapudm npousBeeHHs, YACTHOTO, CTENIEHU; TIEPEX0]] K HOBOMY OCHOBaHHMIO. J{ecATHUHBII JIP 2,4,23,30
Y HaTypaJIbHBIN JOTapu(MBbl, YHCIIO €.
Tema 6.19. IIpakTuueckoe 3ansTHE Copepxanue yueOHOro Mmarepuasa
Ne25 «Jlorapudmbi». [Tpaktgeckoe 3anstue No25 o Teme «Jlorapudmsny. JIP 2,4,23,30
Tema 6.20. Pemenue 3anau. Copepxxanue yueOHOro MmaTepuasa
[TpeoOpa3zoBaHus BbIpaKE€HUH, BKIIOYAIOIUX apu(PMETHUECKHE OTIepalluy, a TAKKe JIP 2,4,23,30
OTIepallrIo BO3BECHNUS B CTEIIEHb U Ollepaluio JorapudmupoBanus. HaxoxaeHue 3HaueHuit
jorapudma 1o npou3BOJILHOMY OCHOBaHHUIO. [lepexos oT 0AHOr0 OCHOBaHUS K JPYTroMy.
Beruucnenue u cpaBHeHue orapudmos. Penienne ynpaxHeHUH Ha HUCIIOJIb30BAHNE CBOMCTB
jorapu(MoB, IPUMEHEHUE KaIbKYJISATOPOB /7Sl BEIUMCIICHUS Jorapu(pmMoB.
JlorapugmupoBaHre 1 NOTEHIIMPOBAHNE BBIPAKEHHH.
Tema 6.21. Jlorapudmuueckue Copaepxxanue y4eOHOro MaTepuasa
YpaBHEHUS. Onpenenenue norapudmuyeckoro ypapHeHus. Croco0s! perieHuit jorapuMuaeckux JIP 2,4,23,30
ypaBHeHUH. Perienue norapuMuyecKkux ypaBHEHUH pa3HbIMU CIOCOOAMH.
Tema 6.22. Jlorapudgmuueckue Copaepxxanue yyeOHOIro MaTepmuasa
HEpPAaBEHCTBA. Omnpenenenue gorapupMUuecKoro HepaBeHCTBa, CIIOCOObI ero penieHus. Pemenue JIP 2,4,23,30
JOrapu(pMHUUECKUX HEPABEHCTB.
Tema 6.23. [IpakTuueckoe 3aHsATHE Conep:kanue y4eOHOT0 MaTepuaJa
Ne26 «Jlorapudpmuueckue [Tpaktuyeckoe 3anstue Ne26 no Teme «Jlorapupmuueckue ypaBHEHUS . JIP 2,4,23,30

YpaBHEHUSY.

Tema 6.24. IIpakTuueckoe 3aHsTHE

Conep:xaHue yueOHOIro MaTepuaJia
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Ne27 «Jlorapudpmuueckue [Tpaktuyeckoe 3anstue Ne27 no Teme «Jlorapupmudeckne HepaBeHCTBAY. JIP 2,4,23,30

HEPaBEHCTBAY.

Tema 6.25. luddepenunpoBanue Copaepxxanue yueOHOTro MaTepuasia

MoKa3zaTeIbHOU U jJorapudmuueckor | JuddepennmpoBanue nokazareabHON U JIOrapuPpMUIECKON (QyHKITUH. 2 JIP 2,4,23,30

(byHKIHH.

Tema 6.26. Pewienue IIpodeccrnonaibHO—OPHUEHTHPOBAHHOE COIeP:KAHUE OK 01

npoeCCHOHATBHBIX 3ajad. Jlorapugmmueckas criupaib B apXUTEKTYpe U CTPOUTENbCTBE. Pernenue 3a1aq mo reme 2 JIP 2,4,23,30
«Jlorapupmuueckue ypaBHEHUs] U HEPABEHCTBAY.

Tema 6.27. [IpakTuueckoe 3aHsTHE Copaepxxanue y4yeOHOIro MaTepuasa 2

No28 «Jlorapudmuueckas pynkuusa». | [Ipakruueckoe 3anstue Ne28 no teme «Jlorapudmuueckas GyHKIUN. JIP 2,4,23,30

Paznea 7.

Havana maTreMmaTH4ecKoro 20

a”nagu3a. UHTerpan u ero

NpUMeHeHHe.

Tema 7.1. IlepBooOpa3zHasi. Copepxxanue yueOHOro MmaTepuasa
[TepBooOpa3zHas. IlepBooOpa3Hble aeMeHTapHbIX QyHKIMHA. [IpaBuiia BerunciaeHus 2 JIP 2,4,23,30
epBOOOPA3HBIX.

Tema 7.2. Beiuucnenue Copaepxxanue ydyeOHOro MaTepuasa

HEOIPEIEICHHOIO UHTErpaia. HeonpeneneHHslit UHTErpai u ero coiicTBa. OCHOBHBIE (POPMYIIBI HHTETPUPOBAHMS, METOJ 2 JIP 2,4,23,30
HENOCPEJICTBEHHOTO UHTETPUPOBAHMUSI.

Tema 7.3. [IpakTnueckoe 3aHsATHE Copepxanue yueOHOro MmaTepuasa 2

Ne29 «Heonpenenennsiii unrerpany. | Ilpaktuueckoe 3anstre Ne29 no teme «HeonpeaeneHHbI HHTErpaiy. JIP 2,4,23,30

Tema 7.4. Onpenenennslii unrerpan, | Coaep:kaHue yueOHOro MaTepuasa

¢dbopmyna Herorona—JleitOnuma. [Tnomane kpuBonuHelHoM Tpaneuuu. [lonstue 06 onpenenenHom unrerpaie. @opmyna 2 JIP 2,4,23,30
Herorona — JleiiGHuna.

Tema 7.5. Beiuncnenune Copaepxxanue y4yeOHOro MaTepuasa 5

OIIPEJIETICHHOI0 MHTETpaIa. BrluncieHue onpeneneHHoro MHTerpaia. JIP 2,4,23,30

Tema 7.6. [IpakTueckoe 3aHsTHE Copaepxxanue y4yeOHOro MaTepuasa 5

Ne30 «OmnpeneneHHbli HHTETpaI». ITpakTrueckoe 3ansaTue Ne30 no reme «OnpeneseHHbI HHTErpay. JIP 2,4,23,30

Tema 7.7. Haxoxnaenue miomanu Conep:kanue y4eOHOT0 MaTepuaJa

KPUBOJIMHENHOM TPAIICLIUH. OCHOBHBIE CITyyaH pacroOKeHUs IIIOCKOH (PUTypBl, aITOPUTM pEILeHHs 3a/1aun Ha 2 JIP 2,4,23,30
BBIYUCIICHHE TUIOIIAH.

Tema 7.8. IIpakTueckoe 3ansitue Conep:kanue y4eOHOT0o MaTepuaJia 2
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Ne31 «Brrumcnenue miomaamn [Ipaktuueckoe 3anstue Ne31 no reme «BbryuciieHre miomaa KpUBOJIUHEUHON Tpaneum. JIP 2,4,23,30
KPUBOJIMHEWHOW Tparenun.
Tema 7.9. Pemienue 3anau ¢ IIpojeccnoHaILHO—OPHEHTHPOBAHHOE COAEPIKAHUE OK 01
MPUMEHEHUEM UHTErPAJIOB. [Tpumepsl MpUMEHEHUsI HHTETpasia B PU3HKE U TeoMeTpuu. [Ipumepbl ucnob30BaHus 2 [IK 2.1
IIPOU3BOJHOM JUIS HAXOXKICHUS HAUJIy4lIero PEeIIeHHs B IPUKIAJAHbIX 3a1a4ax. Haxoxaenue JIP 2,4,23,30
CKOpOCTH JIJIsl ITpoLecca, 3a1aHHOro (hopMysIoi MM rpadukom.
Tema 7.10. [IpakTuueckoe 3aHsTHE IIpojeccrnoHaILHO—OPHEHTHPOBAHHOE COAEPKAHUE 2
No32 «Murerpan u ero npumenenuey. | [Ipaktuueckoe 3anstre Ne32 no teme «VHTErpan u ero npuMeHeHue. JIP 2,4,23,30
Pazpen 8.
I'eomeTpusi. Koopamuarel u 22
BEKTOPBI
Tema 8.1. Bexrops! B npoctpanctee. | Coaep:kanue yueOHOro MaTepuasia
BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Cll0KEHHE BEKTOPOB U YMHOKEHHE 9 JIP 2,4,23,30
BekTopa Ha uncio. KoinmuneapHsle BeKTOpbl. PasnojkeHue BekTopa 1o ABymM
HEKOJJIMHEAPHBIM BEKTOpaM.
Tema 8.2. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa 2
Ne33 «KosunHeapHble BEKTOPBI». ITpakTnueckoe 3ansaTue Ne33 o reMe «BekTopbi». JIP 2,4,23,30
Tema 8.3. Kommnanapusie BekTopel. | Coaep:kaHue yueOHOTo MaTepuajia
KommuianapHasle BeKTOpbI. Pasnoxenue 1o TpeM HeKOMILIaHapHBIM BeKkTopaM. [IpaBuio 2 JIP 2,4,23,30
napajuieJenunena.
Tema 8.4. [IpakTnueckoe 3aHsATHE Copepxanue yueOHOro MmaTepuasa 5
Ne34 «KomruraHapHbIe BEKTOPEI. ITpakTueckoe 3anstue Ne34 no reme «KommiaHapHbIE BEKTOPBIY. JIP 2,4,23,30
Tema 8.5. KoopanHaTel Touku u Copaepxxanue yueOHOro MmaTepuasa
KOOpAMHATBI BEKTOPA. Koopannatsl 1 BekTOpHL. JlekapToBbl KOOpAUHATHI B IpocTpaHcTBe. Dopmyiia pacCTOAHUS JIP 2,4,23,30
MEXIY ABYMS TOUKaMu. Popmyna paccmoanus om mouxu 00 niockocmu. IIpoekuus BeKTopa 2
Ha ock. KoopAMHATHI BEKTOpA, CBSI3b MEX/ly KOOpAMHATAMHU BEKTOpa U KOOPAWHATAMU TOYEK.
JleiicTBHsI ¢ BEKTOpaMH, 3aJaHHBIMA KOOPJIMHATAMH.
Tema 8.6. [IpakTuueckoe 3ansTHE Copaepxxanue y4eOHOro MaTepuasa
Ne35 «KoopauHatel TOUKH U [TpakTueckoe 3ansaTue Ne35 no reme «KoopanHaTel TOUKH U BEKTOPay. 2 JIP 2,4,23,30
BEKTOpay.
Tema 8.7. Cxansaproe npoussenenue | Coaep:kaHue yueOHOro MaTepuaJa
BEKTOPOB. Yron mexay Bekropamu. CKaasipHOe TPOU3BEAEHUE BEKTOPOB. DopMmyIia 11 BEIYUCICHUS 2 JIP 2,4,23,30

YIJIOB MCKAY MPAMBIMU U IJNIOCKOCTAMU B ITIPOCTPAHCTBC.
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Tema 8.8. J[Brkenus. Copaepxxanue yueOHOro MaTepuasa
BektopHoe ypaBHeHHE NPSIMOM U INIOCKOCTH. VIcnionb30BaHUE BEKTOPOB P JOKA3aTEILCTBE 2 JIP 2,4,23,30
TEOpEM CTepeoMETpUH. lonsamue o cummempuu 6 nNpocmpancmee (YeHMpaibHas, 0Cesas,
3epranvras). [lapannenbHblil HepeHoc.
Tema 8.9. [IpakTuueckoe 3aHsTHE Copaepxxanue yyeOHOro MaTepuasa 2
No36 «IIpousBeneHrne BEKTOPOBY. [IpakTrueckoe 3austue Ne36 no reme «IIpousBeeHue BEKTOPOBY. JIP 2,4,23,30
Tema 8.10. Pemienue IIpodeccnoHaATbLHO—OPHUEHTHPOBAHHOE COACPKAHME
npodeccuoHaNbHBIX 3ajad. BekTopHoe npocTpaHcTBO B MpodecCHOHANBHBIX 3a/1ayax. Perienue 3aaau no reme 9 JIP 2,4,23,30
«KoopauHatel 1 BeKTOpbI». Mcnonp30BaHne KOOPAMHAT U BEKTOPOB IPU PEIICHUN
MaTeMaTHUYECKUX U MPHUKIAIHBIX 3a]a4.
Tema 8.11. [IpakTuueckoe 3ansTHE Copepxxanue yueOHOro MaTepuasa 2
No37 «KoopIMHATHI U BEKTOPBIY. IIpaktuueckoe 3anstue Ne37 no reme «KoopJIMHATEI U BEKTOPBDY. JIP 2,4,23,30
Paznea 9.
I'eomerpusi. MHOrorpaHHuKH. 40
Tema 9.1. ITonsate MmHOrorpannuka. | Coaep:kaHue y4eOHOIo MaTepuaa
MHuororpanauku. Bepiunsl, pedpa, rpaHu MHOTOrpaHHUKa. Paseepmka. Muozozpannule 2 TP 2.4.23.30
yenvl. Buinykavie mnozoepannuku. Teopema unepa. 1lapamnenenunen. Kyo6. CT
Tema 9.2. Ilpusma. Copaepxxanue ydyeOHOro MaTepuasa
[Tpusma, ee ocHOBaHus1, O0KOBBIE pedpa, BbICOTA, OOKOBas MOBEPXHOCTh. [Ipsimast u 2 JIP 2,4,23,30
HakJIOHHas npusMa. [IpaBuibHas npusma. Perenne THIOBBIX 33/1a4 Ha BHIYMCIIEHUE
IUIONIA/IM TOBEPXHOCTHU IPU3MBI.
Tema 9.3. [Iupamua. Copaepxxanue y4yeOHOro MaTepuasa
[Tupamuna, ee ocHoBaHue, O0KOBBIE peOpa, BEICOTA, OOKOBast MOBEPXHOCTh. TpeyroibHas JIP 2,4,23,30
nupamua. [IpaBunbHas nupamuaa. YceduenHas nupamuaa. CeueHrus MHOTOTPaHHUKOB. 9
[Toctpoenue ceuennii. [Ipeacrasienne o MpaBUIIbHBIX MHOTOIPaHHUKAX (TETpa’ip, KyO,
OKTa’Jp, 10JIeKadap 1 ukocasap). CummeTpust B KyOe, B apajiesienumnesie, B Ipu3Me U
UpaMHUJIE.
Tema 9.4. [IpaBriibHbBIE Copaepxxanue y4yeOHOIro MaTepuasa
MHOT'OTPaHHUKH. Ceuenus mHororpanHukoB. Iloctpoenne ceuennii. [lpencrasienue o mpaBuIbHBIX 9
MHOTOT'PaHHHUKAX (TeTpa’ap, KyO, OKTadIp, NoACKadap u ukocadip). CumMmmMeTpus B Kyoe, B JIP 2,4,23,30
napajuleJenunesie, B Ipu3Me U Nupamue.
Tema 9.5. [IpakTuueckoe 3aHsATHE Conep:kanue y4eOHOT0 MaTepuaJa 2
Ne38 «Ilpuzma u nupamuaar. ITpakTnueckoe 3ansatue Ne38 no reme «lIpusma u nupamugar. JIP 2,4,23,30
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Tema 9.6. Pemenue 3amay

Copaepxxanue yueOHOro MaTepuasa
Pewmenue 3anauy no reme « MHOrorpanHukmn». Mcnosnp3oBanue TEOpUH IO MHOTOTPAaHHUKAM
IIPU PEIICHNUHU NPUKIIATHBIX 331a4.

JIP 2,4,23,30

Tema 9.7. IIpakTuueckoe 3aHsTHE
Ne39 «MHOrorpaHHUKN».

Conep:kanue y4eOHOT0 MaTepuaJia
ITpakTueckoe 3ansaTue Ne39 o reme « MHOTOIpaHHUKN.

JIP 2,4,23,30

Tema 9.8. Hununap.

Conep:kanue y4eOHOT0 MaTepHuaJia

Tena u noBepxHoctH BpameHus. Lunuuap u konyc. OcHOBaHUE, BICOTA, OOKOBAas
MOBEPXHOCTh, O0pa3yromias, pa3Beptka. Ocesvie ceuenus u ceueHus, napaieibhsie
OCHOBAHUIO.

JIP 2,4,23,30

Tema 9.9. Konyc.

Coaep:xxanue yueOHOro MaTepuaJia

Konyc. Yceuennsiit konyc. OcHOBaHME, BEICOTa, O0KOBasi TOBEPXHOCTh, 00pa3yromias,
pa3BepTKa. Dununc, eunepboia, napabona Kaxk cevenus konyca. Llununopuueckue u
KOHUYeCKuUe N0BepxXHOCMmU.

JIP 2,4,23,30

Tema 9.10. [IpakTrHueckoe 3aHsTHE
NedQ «[{unmuHap, KOHYCY.

Coaep:xanue yueOHOro MaTepuaJia
ITpakTiaeckoe 3anstue Nod0 o reme « [ lummHIp, KOHYCY.

JIP 2,4,23,30

Tema 9.11. Cdepa u map.

Conep:xxanue yueOHOro MaTepuaJia

[ap u chepa, ux ceuenus. Kacarenpnas miockocts k chepe. Coepa, snucannas 6
MHO202PAHHUK, cghepa, ONUCAHHAS OKOJLO MHO202pAHHUKA. Y paBHEHHS CEPBI U NI0CKOCHIU.
BsanmMHuoe pacrionoxkenne cepbl u ockocTH. [1nomnans moBepxHOCTH cephl, mapa.

JIP 2,4,23,30

Tema 9.12. Pemenne 3amau.

Conep:xanue yueOHOro MaTepuaJia

[Tnomany noBepxHOCTE KOMOMHUPOBAHHBIX TEOMETPHUECKUX Tell . CBOHCTBO OMCCEKTPHUCHI
yriia TpeyrojibHHUKa. Perenue TpeyroasHUKOB. Beruncnenne OUCCEKTpuUC, MeInaH, BBICOT,
paanycoB BIMCAaHHOM M ONMMCAHHOM OKpYyx)HOCTe. DOpMyIIbl IIIOMIAIA TPEYTOJIbHUKA:
dbopmyna ['epona, BeIpakeHHE TUIOMIAIN TPEYTOIbHUKA Yepe3 PaJNyC BIIMCAHHOW U
ONMCAHHOW OKPYKHOCTEU. Pelenne TMOBBIX 3a1a4.

JIP 2,4,23,30

Tema 9.13. [IpakTudeckoe 3aHsATHE
Ne4l «Cdoepa, mapy.

Conep:xaHue yuedOHOro MaTepuaja
[Tpaktiaeckoe 3austue Nedl no reme «Cdepa, mapy.

JIP 2,4,23,30

Tema 9.14. O0BEM IPAMOYTOJILHOTO
napajuieJenumneaa, NpsMon Mpu3MBbl,
UWIMHIpA.

Copaepxxanue y4eOHOro MaTepuasa

OOBeMbl TeN U TUIOIMIAN UX MOBepXHOCTeN. [lonamue 06 ob6veme mena. OmuouieHue
06bem06 no0obHbIX mes. BelunciieHne yrioB ¢ BEpIIMHON BHYTPH U BHE KpyTa, yria MexXIy
XOpJI0M U KacaTelnbHOU. TeopeMa 0 IpOU3BEACHUN OTPE3KOB XopA. Teopema 0 KacaTeIbHOU U
cekymieil. Teopema 0 cymMMe KBaApaToB CTOPOH U TMArOHAJICH MapajijieJorpaMma.

JIP 2,4,23,30

Tema 9.15. [IpakTrueckoe 3aHsiTue

IIpodeccnoHATbLHO—OPHMEHTHPOBAHHOE COACPKAHME
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No4?2 «OO6BEMBI MHOTOTPAHHHKOB). [TpakTaeckoe 3ansaTue Nod2 o reme «OOBEMBI MHOTOTPAaHHUKOBY. JIP 2,4,23,30
Tema 9.16. O6bEM HaKITIOHHON Conep:kanue y4eOHOT0 MaTepuaJia
MIPU3MBI, TUPAMUJIBI U KOHYCA. dopmynsl 00beMa TUPaMUIBI U KOHYca. DOpMyIThI TUTOIIAIM TOBEPXHOCTEH MIITUHAPA U 2
KoHyca. HTerpanpHas opmyna oObeMa: BBIYUCICHHE 00BEMOB TEI IO TUIOMIAISAM €T JIP 2,4,23,30
MapaJuIeIbHbIX CEUEHUN.
Tema 9.17. O6bém mapa u wiomans | Coaep:kaHue y4eoOHOro MaTepHasia
cdepsl. ®dopmynsl 00beMa 1mapa u miomanan chepsr. OObEM MIAPOBOTO CErMEHTA, IIIAPOBOTO CIIOS, 2 P 2.4.23.30
CeKTopa. T
Tema 9.18. [Tomo6wue Temn. Coaep:xanue yueOHOIro MaTepuaJia 5
ITonoOue Te. JIP 2,4,23,30
Tema 9.19. Pemenue Copepxxanue yueOHOro MaTepuasa OK 02
npodeccuoHaNbHBIX 3ajad. Pacyer o6beMa BMECTUMOCTH BellecTB. BriricaHHbIe U OMMCAHHBIE MHOTOYTOJIbHUKH. JIP 2,4,23,30
CBoiicTBa ¥ MPU3HAKK BIMCAHHBIX U OMMCAHHBIX YETHIPEXYTOJbHUKOB. [ 'eomMeTpuueckue
MecTa Touek. PelieHue 3a1a4 ¢ MoMOIIBI0 TEOMETPUUECKUX MpeoOpa3oBaHuil U 2
reoMeTpuuecKux mMect. Teopema Heswr u meopema Menenas. dnnunc, eunepboia, napabona
Kak ceomempuyeckue mecma mouex. Hepazpewumocms Knaccuueckux 3a0ai Ha NOCMpoeHue.
Keiic — cragnu «Penienne THIIOBBIX 3a/1a4 Ha BEIUUCIIEHHUE IUIOMIAIEH U 00BEMOBY.
Tema 9.20. [IpakTiueckoe 3aHsTHE Copaepxxanue ydyeOHOIro MaTepuasa 2
Ne43 «OOBEMEL TEI. [Tpaktuueckoe 3anstTue Ned3 o reme «OOBEMBI TE». JIP 2,4,23,30
Paznea 10.
YucsioBbie U GYKBEHHbIE 18
BbIpazkeHusi. KomiiekcHbie yncJa.
Tema 10.1. KoMmiuiekcHsle uncna u Copaepxxanue yyeOHOIro MaTepmuasa
apudmeTryecKue onepamnu Haj KommuiekcHble uncna. ['eoMmerprueckas HHTEpIpETals KOMIJIEKCHBIX YHCE. 9 TP 2.4.23 30
HUMU. JelicTBUTENbHAS U MHUMAs 4aCTh, MOJYJIb U apTYMEHT KOMILIEKCHOT0 uncia. KoMiiekcHo »UTT
COTIPSDKEHHBIE YHCIIA.
Tema 10.2. KoMmiekcHble uncna. Copaepxxanue yyeOHOIro MaTepmuasa
Tpuronomerpuueckas popMa 3armucu KOMIUIEKCHBIX yncell. Apudmernyeckue nelcTBUs Haj 2 JIP 2,4,23,30
KOMIUIEKCHBIMU YHCIIAaMH B pa3HbIX (hopmax 3amucH.
Tema 10.3. [IpakTnueckoe 3aHsaTHE Conep:kanue y4eOHOT0 MaTepuaJa
Ne44 «JleiicTBUS ¢ KOMILICKCHBIMHU [Ipaktuueckoe 3anstue Ned4 o reme «JlefcTBUSL ¢ KOMIUIEKCHBIMH YUCIaMU B 2 JIP 2,4,23,30
YUCJIaMH B aJireOpandeckoit popmey. | anredpanmueckoit popmey.
CamocrosiTeibHas padora o0yuarommxcs Ne34 1
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CocraBieHre CIpaBOYHOI0 MaTepuaia 1o reme «KoMmIuiekcHble ynciay.

Tema 10.4. KommuiekcHsle yncia u Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30

KBaJIpaTHbIEC YpaBHEHMUSI. Pemenune kBagpaTHBIX ypaBHEHUI C OTPULIATENIBHBIM IUCKPUMUHAHTOM. CTT

Tema 10.5. [IpakTuueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia

Ned45 «KBanpaTHble ypaBHEHUS € [TpakTrueckoe 3anstue Ne45 o reme «KBagpaTHble ypaBHEHMSI C OTPULIATEIILHBIM TIP 2.4.23 30

OTPULATEIBHBIM JUCKPUMUHAHTOMY. | JUCKPUMHUHAHTOM ». CT

Tema 10.6. Bo3senenue Coaep:xanue yueOHOro MaTepuaJia

KOMILIEKCHOTO YHCJIa B CTEIICHb. Boszseoenue 6 namypanvnyto cmenens (ghopmyna Myaspa). Ochosnas meopema anzedpul.

N3Bnedenne kopuei u3 JIP 2,4,23,30

KOMIUIEKCHOT'O YHCJIA.

Tema 10.7. [IpakTuueckoe 3ansTHe Copepxxanue yueOHOIro MaTepuasa

Ne46 «Bo3BeaeHHne KOMILUIEKCHOTO [Ipaktuueckoe 3anstue Ned6 no reMe «Bo3BegeHnEe KOMIIJIEKCHOTO YUCIa B HATYpalbHYIO JIP 2,4,23,30

qlcJla B HATYPaJIbHYIO CTEIIEHbY. CTEIEHbY.

Tema 10.8. ®opmsl 3anucu Copepxxanue yueOHOIro MaTepuasa

KOMIUIEKCHBIX YHCEN. Anrebpanueckasi U TPUTOHOMETpUYecKast (POPMBbI 3aMTMCH KOMIUIEKCHBIX YHCEl. TP 2.4.23.30
ApudmeTrnueckue eicTBUS HaJl KOMIUIEKCHBIMU YHCIaMH B pa3HbIX (popMax 3amuc. CTT

Tema 10.9. IIpakTnueckoe 3ansTHE IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COAEPIKAHUE

Nod7 «JlevicTBust Hag KoMIieKCHBIMU | [IpakTuueckoe 3anstue Ne47 no teme «JlefcTBUs HaJl KOMITJIEKCHBIMU YUCIIAMH B Pa3HBIX JIP 2,4,23,30

YHCIaMHU B pa3HbIX popMax 3anucuy. | hopMmax 3aluchy.

Paszpnen 11.

JIeMeHTbI KOMOMHATOPHUKH,

CTATUCTUKHU U TEOPHH

BeposiTHOCTeil. OCHOBHbIE NOHATHS

KOMOUHATOPUKH.

Tema 11.1. OcHOBHBIE IOHATHSA Copaepxxanue yueOHOro MaTepuasa

KOMOMHATOPUKH. [ToouyepeaHslit 1 OJTHOBPEMEHHBINH BHIOOP HECKOIBKUX 3JIEMEHTOB U3 KOHEYHOI'O MHOKECTBA. JIP 2,4,23,30
dopmyIia ynciIa NepecTaHOBOK, COUETaHUH, pa3MellieHH. PeleHne KoMOMHATOPHBIX 3ajay.
®opmyna ounoma HerotoHa. CBolicTBa OMHOMHANBHBIX KOA(pGuIueHToB. TpeyroibHuk
ITackas.

Tema 11.2. [IpakTnueckoe 3aHsaTHE Conep:kanue y4eOHOT0 MaTepuaJa

Ned8 «IlepecTaHOBKH, pa3MELICHUS, ITpakTueckoe 3ansaTue Ne48 o reme «llepecTaHOBKH, pa3MELIEHUSI, COUCTAaHUS. JIP 2,4,23,30

COUYCTaHUs).
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Tema 11.3. Pemenue 3anau. Copepxxanue yueOHOIro MaTepuasa 2 OK 05
Pemenne koMOMHATOPHBIX 3a/1a4. JIP 2.4,23,30
Tema 11.4. [IpakTueckoe 3aHsTHE IIpodeccnoHanbHO—OPHEHTHPOBAHHOE COJEeP/KAHME 5
No49 «KomOuHaTOpUKay. ITpaktrueckoe 3ansaTue Ne49 o reme «KoMOUHATOpHKAY. JIP 2,4,23,30
Paznen 12.
JJieMeHTbl KOMOMHATOPUKH,
CTATUCTUKHU U TEOPHUH 10
BeposaTHOCTel. OCHOBHBbIE NOHATHS
TeOPHUH BePOSITHOCTEIA.
Tema 12.1. OcHOBHBIE IOHATHUS Coaep:xxanue yueOHOro MaTepuaJia
TEOPUH BEPOATHOCTEH. DeMEHTapHBIE U CII0KHbIE COOBITUS. PaccMOTpeHMe ci1ydaeB U BEPOSITHOCTh CYMMBI
HECOBMECTHBIX COOBITHIA, BEPOATHOCTH MMPOTUBOMOIOKHOTO COObITUS. [lonamue o
He3asucumocmu coovimuti. Bepoamuocmo u cmamucmuueckas 4acmoma HacmynieHus 9 OK 07
coovimus. Knaccudeckasi BEpOSTHOCTHAsS CXeMa JIJII PABHOBO3MOYKHBIX HUCIbITaHUH. [TpaBuino JIP 2,4,23,30
FeOMETPUUECKUX BeposiTHOCTEN. Vcrnonbp30BaHNEe KOMITBIOTEPHBIX TEXHOJIOTUN AJIs CO3AaHUS
6a3bl 1aHHBIX. BeposTHOCTHAsA cxema bepuymnu, Teopema beprysu, nonstue
MHOTOTPaHHMK PacIpeIeIeHHUs.
Tema 12.2. [IpakTuueckoe 3aHsTHe Copepxanue yueOHOro MaTepuasa 5
Ne50 «Teopust BeposITHOCTEI. ITpakTueckoe 3anstue Ne50 o reme «Teopusi BEpOSITHOCTE. JIP 2,4,23,30
Tema 12.3. DnemenTsI Copepxanue yueOHOro MaTepuasa
MaTeMaTHYeCKON CTaTUCTUKHU. TabnuuHoe u rpaduueckoe NpeAcTaBlieHue TaHHbIX. Yucnogvle xapakmepucmuku psioos 2 TP 2.4.23 30
OaHHUIX. CTT
Tema 12.4. [IpakTnueckoe 3aHsATHE Copaepxxanue yyeOHOIro MaTepmuasa 2 OK 03
No51 «Matemarnueckas cratuctukay. | [Ipaktuueckoe 3anstue Ne51 o teme «MaTemaTnyeckasi CTAaTUCTHKA. JIP 2.4,23,30
Tema 12.5. Pemenue IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 5 OK 01
npodeccnoHabHBIX 3ajau. BeposTHOCTH B 331a4ax TEXHOJIOTHYECKOT0 MpOoduIIs. JIP 2,4,23,30
Pazgen 13. 18
YpaBHeHHsI U HEPABEHCTBA.
Tema 13.1. O6uue meroas! pemienus | Coaep:kaHue y4eGHOT0 MaTepHasia
YpaBHEHUU. Pemenue parmoHalbHBIX, MOKA3aTENBHBIX, JJOTAPUPMUIECKUX U TPUTOHOMETPHUUECKUX JIP 2,4,23,30
YPaBHEHHUI U HEPABEHCTB. PelleHne uppaoHaabHbIX YPABHEHUN U HEPABEHCMS. 2

PaBHOCHIIBHOCTD ypaBHEHUH. Vcnionb30BaHue CBOMCTB U rpaduKkoB QYHKIMI pH pEIICHUN
YpaBHEHUM.
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Tema 13.2. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa 5 JIP 2.4.23.30
No52 «Pemenue ypaBHEHUN». ITpakTrueckoe 3ausaTue Ne52 no teme «Penienue ypaBHEHUN. >
Tema 13.3. O6wmue Meronsl penieHus | Coaep:kaHue yueOHOro MaTepuasa
HEpPaBEHCTB. JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeHeM apru(METHIECKOM U CPETHEM JIP 2,4,23,30
TreOMETPUYECKOM JIBYX Uucell. Pemenne paunoHainbHbIX, ITOKA3aTENbHBIX, JOTapUPMHUUECKUX 2
Y TPUTOHOMETPUYECKUX HEPABEHCTB. PenieHne nppannoHalIbHbIX HEPABEHCTB.
PaBHOCHIIBHOCTH HEPABEHCTB.
Tema 13.4. Peuienue ypaBHeHu# u Coaep:xxanue yueOHOro MaTepuaJia
HEPaBEHCTB. Hcnonp3oBanue CBOMCTB U IrpaUKoB (PYHKUMN IPU PELLICHUN YPaBHEHUHM U HEPABEHCTB. JIP 2,4,23,30
Merton untepBaoB. M300paxxeHue Ha KOOPIMHATHOM IIIOCKOCTH MHOXKECTBA PEILICHU
YpaBHEHUI U HEPABEHCTB C JIBYMS IEPEMEHHBIMU U UX cUcTeM. Pelienue ypaBHeHU U 2
HEPaBEHCTB C MOAYJIEM, PACKpbIBasi MOAYJb 10 ONPEAEICHUIO, TpapUeCKU U UCTIOIb3Ys
CBOMCTBA (PYHKIIMI BXOISIINX B BRIpaXXKeHUE. Pelienne ypaBHEHUI 1 HEPaBEHCTB C IBYMS
IIEPEMEHHBIMH.
Tema 13.5. [IpakTuueckoe 3ansiTHE Copaepxxanue yuyeOHOIro MaTepuasa 5
JIP 2,4,23,30
Neb53 «Pemienne HepaBeHCTBY. ITpakTnueckoe 3ansaTue Ne53 o reMe «PenieHne HepaBeHCTBY. T
Tema 13.6. CuicTeMbl ypaBHEHUIA. Copaepixanue ydyeOHOIro MaTepuasa JIP 2,4,23,30
3aza4yu ¢ mapameTpamu. OCHOBHBIE IIPUEMBI PEIICHUsI CUCTEM YPaBHEHUIl: MO/ICTAaHOBKA, alredpandeckoe ClI0kKeHHUe,
BBEJICHHE HOBBIX NIEPEMEHHBIX. PABHOCUIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTeM. Perienue 2
CHCTEM YpaBHEHUH ¢ ABYMs HEM3BECTHBIMHU (TIpocTeiiiue Tumsl). Pemenue cucrem
HEPABEHCTB C OJJHOM MEPEMEHHOM.
Tema 13.7. IIpakTuueckoe 3ansTHe Copepxanue yueOHOro Mmarepmuasa 5
No54 «CucteMbl ypaBHEHUIN. IIpaktnueckoe 3anstue Ne54 o reme «CHCTeMBbl ypaBHEHUIN». JIP 2,4,23,30
Tema 13.8. [IpakTnueckoe 3aHsaTHE Copaepxxanue y4eOHOro MaTepuasa 2
Neb5 «ITapamerpsi». ITpakTueckoe 3ansaTue Ne55 o reme «llapameTpbi». JIP 2,4,23,30
Tema 13.9. Pemienue IIpodeccnoHaIbHO—OPHMEHTHPOBAHHOE COAEPKAHME
npodecCHOHANBbHBIX 3aj1au. HaxoxxeHre HeM3BECTHOM BETMUMHBI B 33/1a4aX TeXHojornyeckoro npoduis Jlpumenenue 2
MaTeMaTUYECKUX METOIOB JIJIsl PEIICHUsI COJEPIKATEIbHBIX 3a7a4 U3 Pa3IMUHbIX 00J1acTel JIP 2.4,23,30
HayKH U pakTuku. MIHTepnperanus pesynapTaTa, y4eT peaabHbIX OTPaHUYEHHH.
Paznen 14.
YucioBbie H OyKBEHHbIE 14
BbIpaskeHus. MHOro4/eHbl.
Tema 14.1. MHOrousneHs! 0T 01HON Conepxxanue yueOHOIro MaTepuaJia 2
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MepEMEHHOM. MHorouseHbl OT OJTHOM NepeMeHHOU. [lenMMOoCcTh MHOTOUJICHOB. J{eJIeHne MHOTOYICHOB C JIP 2,4,23,30
ocTaTkoM. ParyoHanbHble KOPHU MHOTOUYJICHOB € 1eJIbIMU K03 uimentamu. Cxema
T'opnepa. Teopema be3y. Uncio kopHeit MHOrousieHa. @OpMyIibl COKPALLIEHHOTO YMHOXKEHHUS
JUIs ctapmux creneHeil. bunom HerotoHa.
Tema 14.2. MHOrouseHs! ot Copaepxxanue yyeOHOro MaTepuasa
HECKOJIBKMX [T€PEMEHHBIX. MHnozounenvl om HeCKOIbKUX NEPEMEHHbIX, CUMMempuiecKue MHo204aeHbl. MHOTOUJIeHbI OT 2 TP 2.4.23.30
JIBYX NTEPEMEHHBIX. T
Tema 14.3. [IpakTrHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia 5
Ne56 « MHOTO4JICHBD. [Tpaktuueckoe 3anstue Ne56 o reme « MHOTOUWICHBI». JIP 2,4,23,30
Tema 14.4. YpaBHeHUsI BBICIINX Coaep:xanue yueOHOro MaTepuaJia
CTEIICHEMN. Pemienue ypaBHeHUI BBICIIMX CTEIEHEN: METOJIOM PA3JIOKEHUSI HA MHOXKUTEIN U METOJIOM 2 TIP 2.4.23 30
BBEJ/ICHMS] HOBOM NIEPEMEHHOM; METO/I pEIICHUS] BO3BPATHBIX YPaBHEHUM. T
Tema 14.5. [IpakTuueckoe 3aHsTHE Copepxxanue yuyeOHOro MaTepuasa
No57 «YpaBHeHHUs BbICIINX [Ipaktuueckoe 3ansTue Ne57 «YpaBHEHUS BBICIIUX CTEIIEHEN. 2 JIP 2.4.23.30
CTETICHEe». T
Tema 14.6. Pemenue IIpodeccnoHaIbHO—OPUEHTHPOBAHHOE COACPKAHME
npodeccnoHaNbHBIX 3ajad. HaxoxneHrne Hen3BeCTHOM BEMUYHMHBI B 337]auax TeXHOJIOru4eckoro nmpodums. Pemenue 2 TP 2.4.23.30
ypaBHEHHI BBICIITNX CTETIEHEH Pa3IMYHBIMA METOAMH. T
Tema 14.7. O60061eH1E U Copepxanue yueOHOro MmaTepuasa 5 TIP 2.4.23.30
CUCTEMATHU3AIIMs 3HAHUM. O6o006menue u cucreMarusanus 3Hannii. [logsenenue uroros 3a Il cemectp. T
IIpomexyTouyHas aTTecTANMA 16
Bcero: 306
IIpomexyTouHas aTTrecTauMsa: NUcbMeHHbIN 3k3aMeH (I cemecmp)
IIpomexyTouHas aTTecTanus: nucbMeHHbIi dk3ameH (11 cemecmp)
Hror 340
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3. YCJIOBUSA PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI

3.1 TpeGoBaHKsi K MUHUMAJLHOMY MATePHAJbLHO—TEXHUYECKOMY 00ecrevdeHHIo

VYuebHas TUCHUIUIMHA PeAIn3yeTcs B ydeOHOM KaOMHETe MPUKIIATHON MaTeMAaTUKH.

O06opynoBaHue yueOHOT0o KabuHeTa:

— M0CaZ0YHbIE MECTA MO KOJIMYECTBY 0OYJaIOLIHXCS;

- pabouee MecTo MpenoaBaTes;

- METOJIMYECKUE MAaTepPUAIIbI 0 AUCIUILIHNHE;

Texnuueckue cpeiacTBa oO0yyeHHs paboyero Mecrta IpenojaBaTelii:  KOMIIBIOTEPHOE
000pyJ0BaHUE, KOTOPOE JOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TPEOOBAaHUSAM OE30MAaCHOCTH H
HaAEKHOCTH, MPEAYCMATPUBATh BO3MOXKHOCTh MHOTO()YHKIIMOHAIBLHOTO HCIOJIb30BaHUS KaOWHETa, C
LENbI0 M3YyYEHHUS COOTBETCTBYIOLIEH JMCLUUIUIMHBI, MYJIbTUMEIUITHOE 00OpynoBaHUE (IIPOEKTOp U
MIPOEKIIMOHHBINA PKpaH UM UHTEPaKTUBHAsS JOCKA), IOKAJIbHAsI CETh C BBIXOJIOM B Internet.

HaunmenoBanue CIICHUAJIBHOI'O IOMCHICHUA: IIOMCIICHUC OJIA CaMOCTOSITEIIHbHOM pa6OTBI,
UuranpHeiii 3a1. OCHAILIEHHOCTh: pabodee MecTo, KOMIbIOTep (HOYTOYK) C IOCTYIIOM K ceTu «HTepHeT»
u OUOC.

HaumeHoBaHue crenanbHOTO MOMEIICHUS: yueOHasi ayAUTOPUS IS TPOBEACHUS MPAKTUYECKUX
3aHATUM, TPYIIOBBIX KOHCYJbTAlMM, WHIMBUIYAJIbHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJI,
MIPOMEXYTOUHOM aTTecTtanuu, YdeOHas ayAUTOpPHUM, OCHAIIEHHbIE OOOpYJOBaHHWEM U TEXHUYECKHUMHU
cpeactBamMu  oOydeHus. OcHameHHOCTh: KommiekT ydeOHOH Mebenn, HOYTOYK, TNPOEKIMOHHOE
o0opynoBaHue (MyJIbTUMETUINHBINA TPOEKTOP U IKPaH).

IlepevyeHb JTHIIEH3NOHHOTO M CBOOOJHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecneYeHus :

Microsoft Office 2010 Professional Plus (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64—bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucel OM1OC OpHUIIC

AutoCAD

KOMITAC-3D

IIpu u3yvyeHun IMCHUILIHHBI B (popMaTe 3J1eKTPOHHOI0 00y4yeHus ¢ ucnoan3zosanuem 10T

HeorpanuuenHass BO3MOXXHOCTb JlocTyna oOyuatomierocs k OQMOC u3 moboil TOUKH, B KOTOPOit
UMeeTcsl JOoCTyln K HH(OPMallMOHHO—TEIEKOMMYHHUKAalMOHHON cetu «MHTepHeT» (manmee — ceThb
«MIHTEpHET»), KaKk Ha TEPPUTOPUU OPTaHU3ALMH, TaK U BHE €e.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DMOC (MmoOunbHas U IEKCTOMHAsT BEPCUH WITH Ke
BEO—KJIMEHT).

3.2. UupopmannoHHOe o0ecniedeHre peaju3aluu NPOorpaMmsbl

Jns peanuzanuu mnporpamMmbl OUOIMOTEUHBIN (DOHI 00pa30BaTENbHON OpraHU3alUU JI0JKEH
UMETb MeYaTHbIe U/UIH 3JEKTPOHHbIE 00pa3oBaTeIbHble U HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH1yeMble
U1l UCTIOJIB30BaHUs B 00pa30BaTEIbHOM IIPOLECCE.

Ilepeyenb pexkoMeHayeMbIX Y4eOHBIX M3JAHUMH, JAONOJHUTEJbHON JuTeparypsl UHTEpHET—
pecypcoB, 0a3bl JaHHbIX 0M0JIMOTEeYHOr0 hoHaA:

OcHOBHBIC HCTOYHHMKH:

1. Mopakosuu A.I'. MaremaTuka: aiaredpa U Hayajla MaTeMaTHYE€CKOIO aHaju3a, F€OMETpPHS.
Anrebpa u Hauvana maremaruyeckoro aHaimza 10— 11 kiaccel: yuyeOHUK i 0011€00pa30BaTEIbHbBIX
opranu3aiuii: 6a3oBbiii yposeHb: B 2 u. U. 1/ A.I'. Mopakosuuy, I1.B. CemenoB, —11—e u3s., crep. — M.:
Mmuemosuna, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: aiareOpa ¥ Hayajla MaTeMaTHYECKOTO aHalIHu3a, FeOMETPHSL.
Anrebpa u Hauvasia Matemarudeckoro anammza 10— 11 xmaccel: ydeOHHMK aisi 00rieoOpa3oBaTeIbHBIX
opranu3zanuii: 6a3oblii ypoBenb: B 2 4. Y. 2 / [A.I'. MopakoBuu u ap.]; nox pea. A.I'. MopakoBuya. —
11-e uzn., crep. — M.: Muemo3suHna, 2022. — 271c.
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JlonoJTHUTeIbHbIe HCTOYHMKH (U151 BHITIOJTHEHUSI BHEAYIUTOPHON CAMOCTOSITEIILHON pabOTHhI):

1. Cenmpix, U. 1O., luckpernas martemaruka : ydebnoe mocobue / WM. 0. Cempix, 1O. b.
I'pebenmukoB. — MockBa : KuoPyc, 2022. — 329 c¢. — ISBN 978-5-406-09534-8. — URL:
https://book.ru/book/943182

2. bammaxoB, M.M. Maremaruka: y4yeOHHK [DnekTpoHHbI pecypc] / M.M.bammakoB —2—¢
u3n., crep. — MockBa: KHOPYC, 2021. — 394 c¢. — (Cpennee mpodeccuoHaabHOE 00pa3oBaHuUe).
Pexxum nocryma: https://book.ru/book/939220

Ilepuoguyeckne U3IaHUA:
Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX JOPOT

Ilepevennb npodeccHoHAIbHBIX 023 TaHHBIX H HH(POPMANHOHHBIX CIPABOYHBIX CHCTEM:

1. DnexTponHas uHpopManuoHHas oOpa3oBatenbHas cpena OpUIIC. — Pexum pocryma:
http://mindload.ru/

2. CIIC «KouncynbranT [Imroc» — Pesxxum mocryna: http://www.consultant.ru/

3. OBC YueOHO—METOHYECKOro IIEHTpa MO 00pa30BaHUIO HA JKEJIC3HOAOPOKHOM TPAHCIOPTE
(OB YMILI XK/ T) — Pexxum noctyna: https://umczdt.ru/

4. 3BbC uznarenscTBa «Jlanb»— Pexxum mocrymna: https://e.lanbook.com/

5. ObC BOOK.RU- Pexwum goctyna: https://www.book.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHS YYEBHOM JUCIUILIAHBI

KouTponb u oleHKa pe3ylbTaToB

OCBOCHHMHAA y‘lC6HOfI AUCHUILUIMHBL  OCYHICCTBIIACTCA

npenoaaBaTeyicM B INPOUCCCC MPOBCACHUS IMPAKTUICCKUX SaHﬁTHﬁ, TCCTUPOBAHUA, @ TAKIKC BBIITIOJIHCHUA
O6yLIaI-OI_HI/IMI/ICH HHAUBUAYAJIIbHBIX BaﬂaHHﬁ. HpOMe)KYTO‘IHaH arrecragusa B (bopMe INUCHbMCHHOI'O

OK3aMCHa.

Oo6mue komnerenuuu (OK), Tu4HOCTHBIE

Tun oeHoYHbIX

pe3yabtatsl (JIP) Pasnen/Tema MeponpUATHI
OK.01 Bsibupats croco6sr pemenusi | P1, Tema 1.7, TectupoBanue
3a/1a4 npodeccuonansHoii | P6, Tema 6.7, 6.26 VYcTHbIl onpoc
NEeATENbHOCTHU MPUMEHUTEITBHO k| P7, Tema7.9
pa3IMYHBIM KOHTEKCTaM P12, Tema 12.5
JIP 2,4,23.30

OK 02. Mcnonbs30BaTh COBPEMEHHbBIE
Cpe/ICTBa IMOUCKa, aHallu3a U
MHTEepHpeTanuyu HHPOpMaluu, U
nH(OPMALIMOHHBIE TEXHOJIIOTUU IS
BBITIOJIHEHUS 33]71a4 MPO(eCCUOHATBHOM
JeSITeNIbHOCTH

JIP 2,4,23,30

P9, Tema 9.19

TectupoBanue
YcTHBI onpoc

OK 03. IlnanupoBath 1 peaan30BbIBaTh
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO IEATEILHOCTD B
npodeccuoHanbHOH chepe,
WCTIOJIh30BATh 3HAHUS 10 (PUHAHCOBOU
I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX
CUTYyalHUsX

JIP 2,4,23,30

P12, Tema 12.4

TectupoBanue

YcTHBI onpoc
Pe3ynbrar BEIOIHEHUS
MPAKTUYECKUX paboT

OK 04. ¢ pexTuBHO
B3alMO/ICIICTBOBATh U pabOTaTh B

KOJUIEKTHBE U KOMaH/E
JIP 2,4,23,30

P5, Tema 5.1

TectupoBanue
YcTHBII onpoc

OK 05. OcyuiecTBisATh yCTHYIO U
MMCbMEHHYI0O KOMMYHHUKAIUIO Ha
rOCyJIapCTBEHHOM sA3bIKe Poccuiickon
denepanun ¢ yaeToM 0COOCHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

JIP 2,4,23,30

P11, Tema 11.3

TectupoBanue
YcTHBII onpoc

OK 06. IIposBIsATh rpakJaHCKO—
MMaTPUOTUYECKYIO TIO3ULIUIO,
JE€MOHCTPUPOBATh OCO3HAHHOE
[IOBEJICHUE HA OCHOBE TPAJULIMOHHBIX
00I11€4eTI0BEYECKUX [IEHHOCTEH, B TOM
YHUCJIE C Y4ETOM rapMOHM3ALUN
MEXHALMOHAIBHBIX X MEXPEIUTHO3HBIX
OTHOILIEHUM, IPUMEHATH CTaHAAPTHI
AHTUKOPPYINLUOHHOIO IIOBEICHUS

JIP 2,4,23,30

P5, Tema 5.16

TectupoBanue

YeTHBIN onpoc
Pesynprar BEINOIIHEHHS
MPAaKTUYECKUX paboT
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OK 07. ConeiicTBOBaTh COXpaHEHUIO P12, Tema 12.1 TectupoBanue
OKpY>Karolleu Cpebl, YcTHbIi onpoc
pecypcocOepexeHuIo, MPUMEHSTh
3HaHUS 00 U3MEHEHUU KIIMMATa,
MIPUHLIMITBI OEPEKITMBOTO
MIPOU3BO/ICTBA, () (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX

CUTYaILUSIX

JIP 2,4,23.30

[IK 2.1 ObGecnieunBaTh BHIMIOJTHEHHE P7,Tema 1.9 TecrupoBanue
YCJIOBUM MO OpraHu3aluu JBH>KEHUS YcrHblii onpoc
TpaHCIopTa

5. HEPEYEHb UCIHTIOJIB3YEMbIX METOJ0OB OBYUEHUA
5.1 ITaccuBHBIC: IEKIIUN, TECTUPOBAHUE 110 pa3JeiIaM.
5.2 AKTHBHbIE H HHTEPAKTHUBHbBIE: KeiiC — cTaanu, OpelH—pHUHT.



