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Pabouas nporpamma obuieobpazoparensuoil aucuuinnibl 0J1.02.01 MATEMATHUKA:

Anrcﬁpa H Havalla MaTeEMATHYCCKOro aHasd3a, I eomemmpa:spaﬁo'raua Ha OCHOBC TPCGOBEIHHH:

DesiepanbHOro roCynapeTBERHOTO 00pa3oBaTebHOIO CTaHAapPTa CPeaHero obliero obpa3osanums
YTBEPXKAECHHOTO NPHKa3oM MunobGpHaykn Poccur or 17.05.2012 N 413 (3aperucrpuposano B
Mumniocte Poccnu 07.06.2012 N 24480);

- [Ipukas Munucrepcrpa npoceewenns Poccufickoi ®egepanvn ot 11.11.2022r Ne974
«00 yTaepxIeHHH elepasHOro 06pa3oBaATENLHOIO CTAHAAPTA CPEAHEND MPOPECCHOHANBLHOTO

obpaszosanus no npodeccuu 09.01.03 Onepatop HHOOPMALMOBHLIX CHCTEM W PECYPCOBY
(3apeructpuposad 19.12.2022r Ne71639)

PekoMenpauuii no opranumsanud DONYYEHMA cpelHero oduiero ofpaloBanusa B mnpedenax
0cBOcHHMA 00pazoBaTeNbHLIX NPOTPaMM CpelHEro npodeccuoHaibHOrO oOpasoBaHug Ha Gase
OCHOBHOr0 00mero obpazosaHus ¢ yueToM TpeboBaHHil dejepanbHbIX TOCYAAPCTBEHHBIX
o0pa3oBaTeNbHEIX CTAHAAPTOB H MONYY4eMOH HpPOQeCCHH MWIH CNEUHANLHOCTH CPEeAHEro
nipodeccuonanshoro odpaszopanus (paspaboransl JlenapTaMeHTOM roCy1apCTBEHHON NONMTHKH B
chepe noxroroskd paGounx kanpoe u JI[IO MunoOpnaykum Poccuu cosmectno ¢ OTAY
«DenepaNbHBI WHCTUTYT pa3BHUTHA ofpasopanxa» (nucbMo JlemaptamenTta rocynaapcTBREHHOM
NONUTHKE B cdepe noaroTorkH padounx kaapoe 0 JIT10 Munobpuaykn Poccun ot 17.03.2015 Ne
06-259),

Meroanueckux pexkomeHngaumii mo paspabortke paGouux nporpamMm oOuIeoOpazoBaTeNbHBIX
y4eOHBIX JAMCUHINIMH B TIPEAenax OCBOCHMA OCHOBHOU mpodeccrohalbHO# oOpasosare/ibHOR
nporpaMms! cpeatero npodeccnoransuoro obpazosanus (IMMIKPC w [MTTCC3), paspaGoranHbIx
Otnenom npodeccuoHansHoro obpazopanus MuHHcTeEpeTBA 00pa3oBaHusa U HaykH PecnybBnuxu
Jarectan

B COOTBETCTBHM ¢ pabounuM yuyeOHBIM MNaHoM 0OpazoBaTeNbHOM opranusandu Ha 2023/2024 yyeOHbIiA roj.

Pazpabotuuk: ['acanosa 3.I'.- npenoaasarens matemaruku [BITOQY PJ] UTIK, {’9 e
PenienzeHThl/ 3xcneptsl: JkaMMupsaesa 3.A., sam. aupextopa no YIIP, TBIIOY PI1 UITK
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1. TACIIOPT PABOYEHN NPOI'PAMMBI YVYEBHON THCLHUILIHHBI

MaTemaTHka: aarefpa 1 HAYAKA MATEMATHICCKOr0 AHAIM3A; FEOMETPHS
1.1, O6aacth npuMeHeHHA padouci nporpamMmel

PaGouas nporpamma obtueodpaszoparensioi aucuunaunslOJ].02.01. Martemaruka: anrebpa H Hauano
MaTeMATHYECKOTO aHAJIM3d, FeOMETPHA ABISETCA YacThio ofmeobpa3oBaTenbHOH NOATOTOBKH
CTYHEHTOR [0 MPOrpaMMe HOATOTOBKY CIIEIHANHCTOB CPEIHErC 38eHa N0 MpodeccHu

09.01.030nepatop HHPOPMALHOHHBLIX CHCTEM H PECYPCOB.

PaGouyas nporpaMma oOmeoOpasoparenpHoil  y4eOHOH  AMCUHMIVIMHBL  MOXET OBITH
HCIIOAB30BAHA  JAPYFMMH  OOpasoBATENbHBIMH  YUPSKICHUAMH  NPOQECCHOHATBHONO U
AOTIOAHKTENBHOTO 00paszoBanusl, pealu3yIoIuMH 00pa3oBaTeNbHYIO NpOrpaMMy cpeaHero ofmero
o0pa3oBaHHA.

1.2. Mecto yveOHoH ANCUMTIIHHBE B CTPYKTYpe ©OCHOBHOH mnpodeccHOHaALHOM
obpazoBaTe/bHOM  mBporpammbl:  yueOHas  aumcuunnuHa  «Matematnk anrebpannavana
MaTEeMATHYCCKOTO AHANN3A; FeOMETPHS) peallu3yeTca B paMKax obumux, npoduabRbeIX yucOHBIX
OUCLHUIUTHH 0011e00pa30BaTeNbHOTO HKIIA.

1.3. Ueau # 3apa%iM y4e6H0il AHCUHIIHHL] — TPeOOBAHAR K PE3yALTATAM OCBOCHHA YueOHOMH
AHCHHIVIHHEBIS

COIlep')KaHHC yqeﬁﬂoﬁ RUcuMIuHan  «MareMartHka: a.ﬂreﬁpa H Ha4yana MarcMaTH4YCCKOTIO
dHaIH3a; FCOMETPHA» HAIIPABACHO HA JOCTHKCHHE CNCYIOHHX menei:

— obecnevenne chOPMUPOBAHHOCTH HPEACTABIICHHI O COLHANBHBIX, KYALTYPHBIX H
HCTOPHYECKHX aKTOpax CTAHOBNECHHSA MaTEMaTHKH;

— obecneuende chOpMHPOBAHHOCTH JIOFNYECKOr0, aNCOPHTMUYECKOr0 U MaTe-
MaTHYECKOTO MBILIEHHSA;

— obecniedeHne chOpMHUPOBAHHOCTH YMEHHIA PAMEHATE NIOAYYCHHBIE 3HAHHA NIPU
pellleHHH pa3IK4HbIX 324a4;

- obecneyerue choPMHPOBAHHOCTH PEACTABICHMI O MATEMATHKE KaK 4acTH
obimeyenopedeckoii KyIbTYphbl, YHHBEPCATBHOM A3bIKE HAYKH, [103BONIAIOUIEM OHCHIBATH
B H3Y4aTh PEanbHble MPOIecch! U ABICHHS.

Ocpoenne cogepkakia yueOHol mucoMnauAel «Matemaruka: anrefpa H  Havana
MATEMATUHYECKOTO aHau3a; TeOMETPHA» 00eCICUMBACT JOCTHXKCHHE CTYACHTAMH CJICHYIOLIHX
Pe3yNBTATOB:

® TUMHOCHIHbBIX:

~  ¢hOpPMHPOBAHHOCTG TMPEACTABNCHHI O MaTeMAaTHKE KaK YHHBEPCAJBHOM H3bIKE HAyKH,
CPEACTBE MOAETTHPOBAHHKA ABICHUI H POLIECCOB, HAEAX M METOJAX MAaTEMATHKH,

—~  MOHAMAHHE 3HAYUMOCTH MAaTEMATHKH JUIA HAyYHO-TEXHHYECKOTO Nporpecca,
cOpMHPOBAHHOCTS OTHOLIEHHSA K MATEMaTHKE KaK K YaCTH OOLICYETOBEUECKOH



KYJBTYPbI UEPE3 3HAKOMCTBO ¢ UCTOpPHEH pa3sBUTHA MAaTEMAaTHKH, 3B0MIONUEH
MATeMaTHYCCKHX HACH;

—  pa3BUTHE JIOTHYECKOTO MbIILICHHS, IPOCTPAHCTBEHHOTO BOOOpaKeHHS,
WIFOPUTMHYECKOH KYJIBTYpbl, KpHTHYHOCTH MBILICHHS Ha YpOBHE, HeoOXoauMoM ans Oymyuei
npodeCCHOHANBHON AeATENBHOCTH, AN MPOAC/HKEHNR 00pa30Batua ¥ caMoo0pa3oBaHus;

— OBMAJCHHE MaTeMATUYECKHMHK 3HAHMAMH W YMEHUEMH, HEOOXOQIUMEIMH B
NOBCC/IHEBHON YU3HH, U1 OCBOCHWA CMEKHLIX €CTECTBEHHOHAYYHBIX AMCIIUIIIMHE Y JUCUMIUIMH
npotheCCHORANLHONO [HKNIA, JUIs TIoAy4eHus obOpazopaHus B o0nacTax, He Tpedyrolmx
yriay0neHnoi MaTeMaTHYeCKOH OArOTOBKH;

— TOTOBHOCTH H CNOCOOHOCTH K 0OpasoBaHHI0, B TOM UHclIe caMo00pa3oBaHHIO, Ha
NPOTAXKEHUN BCEH JKU3HU; COBHATEIIBHOE OTHOLICHUE K HEIPEPBIBHOMY 00pa30BaHHUIC KaK yC/IOBHIO
ycnemHoi npogecCHOHanbHOH 1 001UECTBEHHOH ACATENBHOCTH,

—  TOTOBHOCTb H CNOCOGHOCTL K CAMOCTOATENIBHOW TBOPYECKOH H OTBETCTBEHHOH
JedTeILHOCTH;

— TOTOBHOCTh K KOIJEKTHBHOH paboTe, COTPYIHUYECTBY CO CHBCPCTHHKAMH B
oOpazoBatenbHOH, 061ECTBEHHO Nose3HOH, yueOHO-HCCIeA0BATENECKOH, POCKTHOH

W OpYIAX BUAAX JCATCIBLHOCTH,

- OTHOLICHHE K ]'IpO(bECCHOHaJ'IBHOﬁ ACATCIIBHOCTH KakK BO3MOMHOCTH YYacTHA B
PCIIEHHH JTHYHEIX, 0OIIECTBEHHEIX, roCyIapCTBEHHBIX, o01eHANKOHANbHBIX ﬂpOGHCM;

* MEMANPEOMEMHBIX:?

-~ YMEHHe CaMOCTOATENLHO ONPEACATE HENH ASITEABHOCTH U COCTABIATE [LIAHBI
JEATENIBHOCTH, CAMOCTOATENLHO OCYIHECTBIBITh, KOKTPOIMPOBATL ¥ KOPPEKTUPOBATH
JAEATENEHOCTD; HCIIONIL30BATE BCE BOIMOMHEIE peCYPCEI VISl AOCTHXKEHHS MOCTABIIEHHBIX LEIeH #
peanuszally NJIaHOB AEATSIBHOCTH, BLIGHPATL YCICITHEIE CTPATETHH B PA3IMUHBIX CHTYALHUAX,

—  YMEHHE TNPOJYKTHRHO 00INATLCA M B3aWMOACHCTEBOBATE B IPOLECCE COBMECTHOMH
NeATENIBHOCTH, YYHTBIBATE IIO3HIMM APYIHX YYACTHHKOB AeATeNnsHOCTH, d(rpexTHBHO paspelarh
KOH(UIMKTHI;

— BJAQJCHHE HABLIKAMM I03HABATENbHOH, y4eOHO-HCCNICAOBATENBCKOK M  MPOCKTHOMH
JAEATENBEHOCTH, HABLIKAMH pa3pellieH s IIpodiieM; crocoBHOCTh U TOTOBHOCTD

K CaMOCTOATENBHOMY MOUCKY METOAO0B PELICHHS MPAKTHYECKRX 3a/1a4, IPHMECHEHHIO Pa3IAYHbIX
MCTOIOB ITO3HAHUA,

TOTOBHOCTh M CHOCOOHOCTL K CAMOCTORTENBbHOH HHGPOPMAIMOHHO-IIO3HABATEIBHOM
JAEATENLHOCTH, BKJEOUAS YMEHHE OPHEHTHPOBATHCA B Pa3/iMUHBIX HCTOUYHMKAX HHGOPMALMH,
KPHTHYECKH OLCHHBATh H HHTEPNPETHPOBATH HHOPOPMALMIO, MONYYE8EMYIO U3  Pa3IHYHbIX
HCTOYHHKOB;

—  BJAOEHHE A3BIKOBRIMH CPCACTBAMM. YMCHHE ACHO, JIOTHYHO H TOYHO U3JIATATE CROK
TOUKY 3PpEHHA, ACIIONE3I0BATE AICKBATHEIC A3BIKOBLIC CPEACTRA,



—  BI3JEHHE HaBBIKAMY MO3HABATENLHOH pedNeKCHM Kak OCO3IHAHUS COBEPLIAEMbIX IeHCTBUH M
MBICTMTENBHBIX [TPOLUECCOB, WX PE3y/IbTATOB M OCHOBAHHI, IDaHHI CBOETO 3HAHHA M HE3HAHUA, HOBBIX
MO3HABATENBHBIX 3324 H CPEACTB IJIA HX JOCTHKEHUS,

—  LENeyCTPEMJIEHHOCTh B MOMCKAX W NMPHHATHH PpelleHuH, cooOpasHTENbHOCTE W HHTYHLHS,
Pa3sBUTOCTE MPOCTPAHCTBEHHBIX NPEACTABICHHH; CMOCOOHOCTH BOCIIPHHUMATD KPacoTy M TAPMOHHIO MHPA;

® NPeOMENIHbIX:!

—  ¢(opMHPOBAHHOCTb INpPEACTABICHHN ¢ MATeMAaTHKE KAK YacTH MUPOBOH KYJBTYPBI M MECTe
MAaTEMaTHKH B COBPEMCHHOM NMBHIM3AUHM, COOco0ax OMHCAHWS SBICHHMH peanbHOr0 MHpa Ha
MaTeMaTHYECKOM A3BIKE,

—  chOpPMHPOBAHHOCTH MpPEACTABACHUH O MAarTeMATHHECKHX MOHATHAX KaK  Ba¥HEHWIHX
MaTeMaTHUYECKHX MOJIENIX, TO3BONAIOIUMX OIIHCEIBATE K H3YUYATh PA3HBIC MPOUECCCH] H ABACHHUA, MOHHMAHME
BO3MOXKHOCTH aKCHOMATHUECKOTC MOCTPOEHUS MATEMATHUECKUX TEOPHH;

—  BIAJSHHE METOJaMH JOKA3aTENLCTB H  ANrOPHTMOB peIUeHHs, YMEHHE HX IIPHMEHATEH,
TIPOBOJUTD IOKA3AaTeNbHBIE PACCYKAEHHA B XOJIe PCIICHHA 3aaY;

— BA3AcHUE CTAHAAPTHBIMUM [pHeMaMH  pelleHHs  palHOHANBbHBIX W HWPPalHOHANBHBIX,
MOKa3aTeNbHBIX, CTEMEHHEIX, TPHIOHOMETPHYCCKUX YPaBHEHHH K HEPABCHCTB, HX CHCTEM; HCIQJIL30BAHHE
FOTOBBIX KOMITBKOTEPHBIX MPOTrpaMM, B TOM HHCHEe A NOHCKAa NYTH pelleHHs H HIIIOCTPALHH peLIeHHs
ypaBHEHHUH M HEpaBeHCTR;

—  chOPMHPOBAaHHOCTL NpeAcTaBNeHHE 00 OCHOBHBIX NMOHATHAX MaTeMaTH4YeCKOTO aHaIu3a H HX
CBOMCTBAX, BNAJCHHE YMEHHEM XapaKTepH30BaTh MoBeneHHe (QYHKUHH, HCNOIL30BAHHE MMOIYUYCHHBIX
3HAHWH /1A OTIACAHNA Y AHATIH3A PEasIbHBIX 3aBUCHMOCTEH;

—  BfAJCHKE OCHOBHBIMH MOHATHAMH O THIOCKHX H MPOCTPAHCTBEHHBIX I€OMETPHUECKUX (UTypax,
UX OCHOBHBIX CBOWCTBAX; C(OPMUpPOBAHHOCTH YMEHHS paclO3HaBaTk rEOMETpHUECKHE GHUIYpHl Ha
YepTeXkax, MOJENSX ¥ B PEalbHOM MHpe; MPHUMEHEHHME H3YYEHHBIX CBOHCTB TEOMETPHHYECKHX QUIYP H
dopMyn A4 pelieHHA reoOMeTpHUYECKHX 3a/lau K 33ay ¢ MPaKTUHMECKUM COOdepKaHHEM;

— copMHpOBAHHOCTE MpeAcTaBIEHHH 0 Npoleccax H ABICHHAX, BMEIOLIHX BEPOATHOCTHBIP
XapaKkTep, CTATHCTHYECKUX 3aKOHOMEPHOCTAX B PEaNnBHOM MMPE, OCHOBHBIX [OHATHAX 3NEMEHTApHOFP
TEOPHH BepoATHOCTEH; yMeHHH HAXOONTh B OLEHHBATH BEPOATHOCTH HACTYNICHNS cOoObITHIT B npocTehiin
NPaKTHUECKUX CHTYALHAX M OCHOBHBIE XapPaKTEPHCTHKH CIIyYaHHBIX BEIHUKH,

—  BlaJ€HHE HAaBBIKAMM HCIIOJIb30BAHMA FOTOBBIX KOMIIBIOTEPHBIX NPOIPAMM MPH PEIICHHMH 3a0au.



QObue
KOMIETEHLHH

IInanupyembie pe3yabTarsl 00y4eHUS

Obukel

JucuuninHapHsie2

OK 01 Beibuparts
crocoObl pelueHns
3a1ay
npodecCROHANLHOA
OEATENBHOCTU
IPUMEHHTEIBHO K
Pa3IHYHbIM
KOHTEKCTaM

- TOTOBHOCTDb K TPYAY, OCO3HAHHE
LEHHOCTH MacTepeTRa, TPYAOIO0HE, -
TOTOBHOCTD K aKTHBHOM JIATENHHOCTH
TEXHOJIOTHYECKO#H H COLMANTBHON
HANpPaB1eHHOCTH, CNOCOOHOCTE
WHUIHHPOBATh, ILITAHUPOBATE H
CaAMOCTOATEIbHO BBHIONHATE TAKYIO
JNEATENEHOCTE; - HHTEPEC K PA3NHYHBIM
chepam npodeccroHanbRoM
aesarenbHocTa, OBNazeHne
YHHBEPCAIBHLIMY Y4eORbIMH
TI03HABATENBHBIMH ACHCTRUAMU: a)
0a30BEIe NTOrMYeCKHe OeHCTBHA! -
CaMOCTOATENHHO POPMYIHPOBATE H
aKTyalH3HpOBATh podreMy,
paccMaTpHUBaTh €€ BCECTOPOHHE; -
YCTAHABNHBATD CYLUECTBEHHBIH MPH3HAK
HJIH OCHOBaHHA 1A CPaBHEHHA,
knaccudpuxanuy 1 odobuleHus; -
ONpeneNaTh UeNH JeATENEHOCTH, 331aBaTh
napamMeTphl H KPUTEPUH UX JOCTHKCHUA; -
BBIABJIATH 3aKOHOMEPHOCTH H
NPOTHBOPEYHSE B PACCMATPUBAEMEIX
ABIIEHUAX; - BHOCHTH KOPPEKTHBEI B
OeATENBbHOCTD, OLUEHHBATh COOTBETCTBHE
pe3yNLTaTOB LIENAM, OHEHURATh PHCKU
TIOCAEACTBHH REATEIILHOCTH;

-BJIANETh METOJaMH IOKA3aTELCTB,
AJICOPUTMaMU pelileHHs 3a1ay; YMEHUeE
hopMyIHPORATE OMpeeseHHs, AaKCHOM
1 TEOPEMBI, TPUMEHATE UX, TPOBOAHTH
JlOKa3aTeNbHBIE pacCy)XIeHHs B X0
pelIeHHud 3a1a4; - YMETh ONepHPOBATh
(OHATUAMH: CTENEHb YHCIA, TorapudM
YyMcna; YMEHNE BHINIOJHATDL BBIYHCIEHH
3Ha4eHUH K Npeodpa3oBaHHs BhIpAXKEH
€O CTENMCHAMH U J0rapuPMaMH,
npeodpazoBaHiA OIpOOHO-PALMOHATBHE
BEIPAKEHHH; - YMETH ONEPUPOBATh
MOHATUAMH: PallHOHANBHBIE,
MppaLHOHAIBHEIE, OKA3aTeNbHbIE,
CTENEHHBIE, NorapupmMuieckue,
TPUIOHOMETPUYECKUE YPABHEHHA U
HEepPAaBEHCTBA, UX CUCTEMBL; - YMETh
ONMEpUpOBATh TOHATHAMU: YHKIMS,
HenpepbiBHag QYHKUHS, TPOU3IBOAHAS,
nepsoobpasHas, onpeAeIcHHBIN
MHTETPa; YMETh HaXOIUTh [1POH3BO/IH
3AeMEHTapHBIX GYHKHHUH, HCIOIB3YH
CPABOMHbBIC MATEPHEIBL; HCCNEIOBATE
NPOCTERIINX CAydaix QPyHKLUAH HA
MOHOTOHHOCTh, HAXOIHTH HaHOOBLIM
HauMeHbLINE 3HaUEHHA QYHKLHH;
CTPOMTD IpapHUKH MHOTOYWIEHOB ¢
UCNONb30BAaHKHEM anmapaTa
MATEMATHYECKOTO AHANU3A; IPUMEHAT
NPOU3BOAHYIO NPHU PelUeHAU 33434 Ha
JBUKEHUE; pelliaTh MPakTUKO-
OpPHEHTHPOBAHHEIE 331a4H Ha
HauOONbIIME U HAUMEHBLIHE 3HAYCHH;
HA HAXOXIEHUE [1YTH, CKOPOCTH U
YCKOPEHHS; - YMETh ONEpHPOBaTh
MOHATHAMM : PaltMoHaNbHAS QYHKIKA,
noxasarencHas QyHKIHA, CTelleHHas
dyHKUHA, TorapudMuyeckas

- Pa3BHBATh KPEATUBHOE MBIILIEHUE
NPH PEILCeHMH KU3IHCHHBIX NTpobnem 6)
fa3oBbIe HCCNEOOBATENbCKUE
IEACTBHA: - BIAAETh HABbIKAMH
yueOHO-HCCeA0BaTENbCKOH U
[POEKTHOR NEATENBHOCTH, HABBIKAMH
paspenieHus npobieM; - BBISIBIATD
APHYHHHO-CIEICTBEHHBIE CBSI3U U
aKTyalH3upOBaTh 33444y, BBLIBUIATH
TUMOTE3Y €€ PELIeHHS, HaXOIUTh
apryMeHThi AJ1 JoKa3aTelbCcTRa
CBOMX YTBEpXIeHUH, 331aBaTh

(GYHKLHA, TPUTOHOMETPHYECKUE
dyHK1MY, 00paTHBIE PYHKUHY; YMEHH
CTPOUTh FpadQrKy H3YHEHHBIX
(pyHKIHI, HCTIONB30BATE FPA(UKH M
H3YUCHUH NPONECCOB i 3aBHCUMOCTER
NpH peLIeHYH 3a8a4 N3 NPYTHX
yueOHBIX NpeAMETOB U 3a1a4 U3
peasbHOM KH3HY, BHIPAXKATH
bopMynaMu 3aBUCHMOCTH MEXAY
BEJIMYHHAMH; - YMETh PELIaTh
TEKCTOBBIE 340a44 Pa3HbIX TUIIOB (B
TOM YHCII€ HA HPOUEHTBL, JOJIH H




napaMeTphl H KPUTCPUH PELLSHHS; -
aHANu3HpOBATh NOJYYEHHBIE B XO1€
pelleHUa 3a4a4H pe3yIbTATE,
KPHTUHECKH OLEHHBATb UX
IOCTOBEPHOCTD, MPOFHO3HPOBATh
WIMCHCHME B HOBBIX YCIIOBHSX; ==
yMeTh NIEPCHOCHTH 3HAHHA B
NO3HABATEABHYIO U NIPAKTHYECKYIO
oDNACTH KH3HENEeATeLHOCTH; - YMETh
HHTErpUpOBaTh 3HAHUA U3 Pa3HEIX
npeaMeTHBIX 00/1acTel; - BBIIBHIATE
HOBBIE MJCH, NpeJJIaraTh
OpUTHHANbHBIE IOAXOIB H pelleHH,
H CIOCOOHOCTE HX HCIIOIIB30BAHNUA B
TO3HABATENIbHOA H COTHAIBHOMK
NpaKTHKE

4acTH, Ka JABIKeHHe, padoTy,
CTOMMOCTb TOBAPOB H YCIYT, HANOTH,
3a1a4d U3 0612CTH yapaBieHHs
JTUYHBIMU H CeMeHHBIMH (PUHAHCAMU );
COCTaBJAThH BRIPAKCHUA, YPABHEHHS,
HEPABEHCTBA H UX CHCTEMBI 11O
YCIOBHIO 3a71a4H, HCCIIe0BaTh
NOTYHEHHOE PelIeHHE U OLICHHURATE
TIPaBOONOAOOHOCTE Pe3yAbTaTOB; -
YMETb ONEPHPOBATh MOHATHAMMU:
cpenHee apuMeTHYCCKOE, MeIHaHa,
HauGoNblIIee U HAUMEHbLIee 3HAYCHUS,
pasMax, THCTepcus, CTaHAaPTHOE
OTKIOHEHUE YUCROBOTO Habopa; yYMeThb
H3BJIEKaTh, UHTEPIPETHPOBATD
HH(POPMALIUIO, TPeICTABIEHHYIO B
Tabnuuax, Ha AparpaMmax, rpaduxkax,
OTPAXANIIYK CBOHCTRA peanbHbIX
TIPOLIEeCCOB U SBMCHUIH; IPEACTaBIATE
HaEGoOpMaLHIO ¢ NOMOLIEI0 TaOAKL H
JHArpaMM; UCCIIEAOBATh
CTATHCTHYECKHE JaHHbIE, B TOM YHUCIIE
C MpUMEHEHHEM TpathHUYeCKUX METOIOR
U 3JIeKTPOHHBIX CPEACTB; - YMETh
OMEepHpPOBaTh NOHATUAMMU: CTYVaitHbIil
OIIBIT U ¢chy4yaliHoe cobbITHE,
BEPOSTHOCTD CYHIalfHOTO COOLITHS;
YMEHUE BEIYUCTATEH BEPOATHOCTE ¢
HCTIONB30BaHHEM TpadUdecKuX
METOJIOB; NPUMEHSATH OPMY LI
CIIOKCHHURE H YMHOXCHRA
BeposATHOCTeH, KOMOHHATOpHBIE PaKTh
¥ GOopMYyNEI NpU pellieHUH 3aaY;
OLEHUBATH BEPOSTHOCTH PEANBHBIX
COOBITHH; 3HAKOMCTBO CO CTy4YaHHBIMF
BEAMUHHAME; YMEHHE MPHBOAUTH
NIPHMEPEI

APOABICHUA 3aKOHa QOABLIMX YHCeN B
TIPHPOIHBIX H OOLIECTBEHHBIX
SBNECHUAX; - YMETh ONEPHPOBATH
HOHATHAMH: TOYKa, NpaMa,
II0CKOCTh, IPOCTPAHCTBO,
NBYTpaHHbIH Yron, CKpeilBatoiecs
npaMele, MapannensHoCTh U
NEPNEHARKYJIAPHOCTE MPAMBIX H
IIOCKOCTEH, Yrol MEXKAY NPAMBIMY,
YTOJE MEXIY MPAMON U MIOCKOCTEIO,
YroJt MeXHy IHIOCKOCTSAMH, PACCTOSHH
OT TOYKHU [0 IOCKOCTH, PAcCTOIHUE
MEXY OPSMBIMH, PACCTOAHHE MEXIY
TUIOCKOCTAMY; YMEHHE HCTONb30BATE
NIPU pelIeHUH 3a7ay H3yueHHBIe GaKT
¥ T€OpeMBbl IdHUMETPHK;YMEHHE




OLICHUBATH pa3Mephl OOBLEKTOB
OKPYXAKUIEro MUPA; - YMETh
ONEpUpoOBaTEL NOHATHAMH!
MHOTOTPaHHHK, CeYeHHE
MHOTOTPaHHHKA, KyO,
napajuie/lenHIes, NIpH3Ma, NupamMuia,
burypa 1 MoBEpXHOCTH BPALLCHHUA,
LHJTHHAD, KOHYC, Liap, cdepa, ceueHHs
{hHTYpEI BpaILERUA, ILHOCKOCTH,
Kacawotaiacs cqepsl, HMIKRHAPA,
KOHYyC4, MI0IAAL MOBEPXHOCTH
TTHPAMH B, IPU3MBI, KOHYCA,
UHAKHApPA, MIoians chepst, 00beM
Ky0a, IpAMOYronbHOTQ
napajijiesenuneaa, MupamMuisl,
MPH3MbL, UHIMHAPA, KOHYCa, 1apa;
yMEHHE M300PAKATE MHOTOTPaHHKKA U
NOBEPXHOCTH BPAILICHUS, X CEYESHHUS
OT PYKH, C IIOMOINBIO YEPTEHKHBIX
HHCTPYMEHTOB H 3IEKTPOHHBIX
CPEACTB; YMEHUE PACIIOIHABATE
CHMMETPHIO B NPOCTPAHCTEE; YMEHUE
pacno3HaBATH NpaBUIIbHBIE
MHOTOTPAHHUKH; - YMETb OIIEPHPOBATH
TIOHSTHAMU: JBHKCHHE B
ApPOCTpaHCTRE, MOJOOHbE DHTIYPLI B
NpPOCTPAHCTRE; UCIIONL30BATE
OTHOLIEHKE [UIOWAACH [1OBEPXHOCTEH
¥ 00BeMOB NoJ00OHBIX hUryp opu
peLICHUH 33184,

- YMETh BBIYHCIIATH TCOMETPHUECKHE
BENHYMHBI (JUIHHA, YFON, IUIOIAlb,
00BeM, TUIOIIAAb TOBEPXHOCTH),
HCIONbL3Ys H3ydeHHble GopMyNbI U
METOJBI; - YMETh OMEPUPOBATH
MOHATHAMH: TPAMOYTOJIbHAA CHCTEMA
KOOPAUHAT, KOOPIHHATBI TOYKH,
BEKTOP, KOOPAKWHATEL BEKTOPA,
CKAIIPHOE NPOH3BENCHHE, YO MEWT,
BEKTOpaMH, CyMMa BEKTOPOB,
NPOHU3BEACHHE BEKTOPA HA YUCIIO;
HaXOANTE ¢ TOMOLUBIO W3YYCHHBIX
(bOpMYJT KOOPAKWHATEI CEPEAHHbI
OTPE3Ka, PACCTOSHHE MEKIY ABYMS
TOYKAMHU; - YMETH BEIOMpATE
MOAXOAAINHMN UIYUEHHBIE MeTO IS
pellenus 3aAaun, pacrno3HaBarhk
mareMaTHyeckde GaxkThi U
MaTeMaTHHeCKHe MOJIENH B
NIPUPOAHLIX U OOLIECTBEHHBIX
ARMEHUNX, B HCKYCCTBE, YMEHHE
NPUBOJHTE IPUMEPhl MATEMATHYECKH
OTKPBITHH pocCHACKOH U MHPOBOH




MaTeMaTHUECKOH HayKH. - YMETh
ONEePUPORATDH MOHATHAMH!
onpeneneHHe, aKkCHoMa, Teopema,
CIIEICTBUE, CBOMCTRO, MPH3HAK,
JIOKA3aTeNbCTBO, PABHOCHIIbHBIE
$opMynHpOBKH; yMEHNE
dopMyaupoeBaTh 0GpPaTHOC H
NIPOTHBONONOKHOE YTBEKICHHE,
MPUBOAKTh NPUMEPEI 1
KOHTPIIPHMEPEI, HCTIONB30BAaTh METON
MaTeMaTHYECKOH MHAYKIIHH,
MPOBOAMTE BOKA3aTeNbHbIE
paccyXIeHHs NpH pellicHHY 3a/ad,
OLIEHMBATh JOrHYECKYIO IPABHIBHOCTh
pacCyKIeHHH, - YMETh ONEPUPOBATD
TIOHATHSAMU: MHOMKECTBO,
NOAMHOMECTBO, ONIEPAIMH HAN,
MHOXECTBAMH; YMEHHE HCNONbL30BATh
TEOPETUKOMHOKECTBEHHBIH anmapar
LTS OITHCAHUS! peanbHEIX IPOLECcCOB H
ABACHUE pY PELIEHUH 3a1a4, B TOM
HHCIE U3 APYTUX YYeOHBIX [TpeaIMeTOR;
- YMETBb ONEPUPOBATh MOHATUAMU:
rpad, cBa3HbIl rpad, aAepero, LUK,
rpad Ha MIOCKOCTH; YMEHHE 32,1aBaTh
W ONUCHIBATD I'pacdbi

pPasnUUHBIMH ciocobamu;
HCIIONB30BaTh FPadsl NpH pelIeHUH
3a1ad4; - yMeTh CBOOOIHO ONEPHPOBATh
MOHATHAMU: COUETaHNeE, NEPECTaHOBKA
YHCIO COYETAHNM, YHCIO
nepecTanoBoK; SuHOM HeloToHa;
yMEHHE MPUMEHATE KOMOMHATOPHBIE
GaKTbl ¥ pacCyRACHUA V% pellleHna
3anay; -yMeTb OlEpUPOBATh
TNOHATHAMHU: HATYpalTbLHOE YHCIO,
11€/10€ HHCNO, OCTATOK IO MOIYJIHO,
PAaLHOHAIBHOE YHCIO,
HppaLHOHATEHOE YUCIIO, MHOXKECTBA
HATYPaJbHbIX, LEJbIX, PAMOHATBHELX.
NEACTBUTENBHEIX YHCET; YMEHUE
HUCHONB30BATH MPU3HAKH JEHMOCTH,
HauMeHbIIKK o01MH Aenwrens 1
HauMeHbilee obilee KpaTHOE,
anropuT™ EBKIMIAA OPU pPEelUEHHH
3a4a4; 3HAKOMCTBO C pa3lIM4gHbIMH
NO3UITUOHHBIMY CHCTEMAMH
CYHCJICHHS, - YMETh CBOOOOHO
OMEpHPOBATE MOHATHAMK: CTENEHD C
HENBIM TTIOKA34TENEM, KOPEHD
HaTypaJbHOH CTEHEeHH, CTENEHE ¢
pPalMOHAIEHEIM ITOKA3aTEAeM, CTENEH]
¢ IeHCTBHTENbHBIM (BElllCCTBEHRBIM)




nokazateneM, norapudm Yncia, CHRYC,
KOCHHYC H TaHTEHC MPOM3BOALHOTO
YUCIA; - YMETh ONEPUPOBaTh
MOHATHAMH: TOXKAECTBO,
TOXKAECTBEHHOE MpeobpazoBaHie,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YPAaBHEHHUH U HEPABEHCTB,
PaBHOCHILHOCTb YPaBHEHHH,
HEpABEHCTB M CHUCTEM, PALHOHANLHEIE,
Hppal{OHANbHbIC, TOKA3ATENIbHBIE,
cTenenHrie, torapudpMUYecKHe,
TPHrOHOMETPUYECKUE YPABHEHH,
HEPaBEHCTBA U CUCTEMBI; YMEHHE
pellaTh YpaBHEHUA, HEPABEHCTBA U
CHCTEMBI ¢ OMOUIBK) Pa3IHYHBIX
MIPUEMOB; PELIATh Y PABHEHHS,
HEpPaBEHCTBA B CHCTEMBL ¢
napaMeTpoM; IPHMEHATL YPaBHEHHS,
HEpPABEHCTRA, HX CHCTEMB! /NS
peilleHUs MAaTEMAaTHYECKUX 3a1a4 U
3a1a4 U3 pa3iINYHbIX 00nacTeil HAyKH K
peaibHOH KH3HH

-yMeTb CBOOOJHO ONEpHPOBATh
nouatTuaMH: rpadpuk GyHKIIHH,
o0paTHast PYHKIAA, KOMIIO3HLIHA
dyHKUM, THHelHas YHKUAL,
KBafpaTHYHad PYHKIIMA, CTENEeHHAA
(byHKIMS ¢ HEIBIM NIOKAIATEEM,
TPUTOHOMETPHYECKHE PYHKLHH,
00paTHble TPHTOHOMETPHYECKHE
({bYHKIMHE, NOKa3zaTeNNbHaAA U
norapudmuyeckad GpyHKUHH; YMEHHE
CTPONTE rpaduKd QyHKUHHA,
BBIMOJHATS MpeoGpa3oBaHuA rpaguxor
({yHKUMIH; YMEHIE HCITONb30BaTh
rpadrkH HYHKIUH INg H3YUCHHA
MPOLECCOB U 3aBUCHMOCTEH MpH
PELISHHN 33044 U3 APYTHX Y4eOHBIX
NpeAMETOB U H3 peanbHOM
HU3HH;BbIpaXaTh GopMynaMi
3aBHCHMOCTH MEXIY BENUMYHHAMH;
yMeHHe CBoGONHO ONepHpOBaTh
NOHATHAMH: 4eTHOCTh QYHKIHH,
NEepHOAMMHOCTb PYHKIINH,
OTPaHHYCHHOCTE QYHKIIHH,
MOHOTOHHOCTh (PYHKLIHH, SKCTPEMYM
b yHKUMH, HanOoNbIIee B HANMEHbLLet
3HAYCHHA GYHKLHH Ha IPOMEXYTKE;
yMEHHE TIPOBOIATE UCCTIEAOBaHHE
hyHKUMU; YMEHHE UCNONb3OBATh
CBOMCTBA H rpaduki GyHKLMHE 11
pelIeHUs ypaBHERMI, HEpaBEHCTB |
3aja4 ¢ napaMeTpamMu; H30bpaxath Ha




KOOPAMHATHOMH ILIOCKOCTH MHOXECTBA
pELICHHH YPABHEHHUH, HEPABEHCTB U HX
CHUCTEM; - YMETE CBOOOIHO
OIEPUPOBATH NOHATHAMY,
HOCAEN0BATENbHOCT,
apUPMETHYECKAN IIPOTPECTHA,
reOMETPHYECKas [IPOrPECCHA,
BeckoHeuHo yObIBaIOLIAA
TEOMETPHUYECKas IPOrPeCCHs; YMEHUE
3a71aBaTh [TOCNIEAOBATENBHOCTH, B TOM
YUCIIE ¢ MOMOIUBIO PEKYPPEHTHbIX
hopMyn; - YMETH ONEPUPOBATH
MOHATHAMH HEPEPLIBHOCTE PYHKLINH,
acuMnToThI rpaduka GpyHKUUY, NtepBast
H BTOPas NPOU3BOIHAA QyHKIIMH,
TCOMETPHHECKUH H PUIHIECKHH CMBICIT
NPOH3BOAHOH, fiepBOOOpasHad,
onpeJeNieHHbIH HHTErpal;, yMeHHe
HaxXOIUTh

ACKHMITOTHI IPadHKa HYHKIMH;
YMEHHE BBIYHCIATh 1POH3IBOIHEIE
CYMMBI, TPOU3BEICHUS, HACTHOLO H
KOMIIO3HLMH QYHKIHH, HAXOIUTh
ypaBHeHHue KacaTelbHOH K rpaduxy
GYHKIHH; YMEHHE HCMONb30BATh
NIPOU3BOIHYIO AAS HCCIIEI0BaHMS
GYHKLEHA, 118 HAXOXKACHHS
HaUNYYILETO PELIEHHA B NIPHKIIAAHEIX,
B TOM YHCIIE COLUANBHO-
IKOHOMHYECKUX M (PHUBHUECKHX
3aa4ax, A ONpPeeNeHus CKOPOCTH ¥
YCKOpPEHHS; HAXOAWUTD [IIOMAAN H
00beMbl HUrYp ¢ MOMOLIBIO HHTErpasie
NPHUBOAKTD IPUMEPEI
MATEeMATHYSCKOT0 MOAETMPORAHHS C
noMOiLEH0 AuddepeHIHaNbHBIX
YPaBHECHHIL; - YMETh ONEPHPOBATE
TOHATUSMH: KOMILIIEKCHOE YUCITO,
COTIPSAKEHHBIE KOMILIEKCHEIC YHCIIa,
MOJYIb H apFyMEHT KOMIUIEKCHOFO
qpcna, (PopMa 3anucu KOMIIIEKCHBIX
YHCel (TeOMETPHHMECKAS,
TPUTOHOMETPHYECKAS H
aireOpandeckas); yMeTb IPOUSBOIUTE
apudMeTHYECKHE JeACTRUS C
KOMIUIEKCHBIMH ¥HCIIAMH; TIPHBORAUTH
NPUMEPBI UCIIOBIOBAHUS
KOMILIEKCHBIX HHCEN; - YMETh
cBOOOZHO ONEpUPOBATH IOHATUAMHU:
cpeaHee apubMeTHHeCKOe, Me/IMaHa,
HauboJIbIee U HAMMEHBIUEE 3HAUCHUS




pasMax, TUCIepCHs, CTaHAapTHOE
OTIJIOHEHHE JUIsT OTTMCAHHUS YHCITOBBIX
JaHHBIX; YMEHHE HCCIIEAOBATh
CTaTHUCTHUCCKUE JAHHBIC, B TOM 4MCIe
C MpUMEHEHHEM rpaduIecKUX METOA0B
1 JMEKIPOHHBIX CPEACTE; Mpaduuecky
UCCNe10BaTh COBMECTHERIE HAOIOIEHM
€ MOMOLLBI0 AMArpaMM PacCEHBAHUS U
JIMHEHHOMH perpeccHy, - yMeTb
HaxXoJuTh BEPOATHOCTH COOBITHH ¢
UCIIONB30BaHHEM [PaAdUYecKuX
METOAOB; IPHMEHSATD )11 PENICHHS
3a1a4 (pOpPMYIIEI CIOWEHHR U
YMHOXEHHUS BEPOATHOCTEH, popMyny
TIOMHOM BEPOSTHOCTH, QOPMYIY
Bepuyu, komOusaTopHsle $akTh K

¢$hOpMYJIbL; OLEHHBATE BEPOATHOCTH
peanbHbIX COOBITHH; YMEHUE ONEPUPOBATh
MOHATHAMH: ClTydaiiHas BeIHYHHA,
paclipeieJieHHe BEPOSATHOCTEH,
MaTeMaTHYECKOe OKHAAHUE, TUCIICPCUA U
CTaHIAPTHOE OTKIIOHEHWE CIy4alHOH
BEJHYUHBI, PYHKIIHM pacrpeAcTICHUS U
IJIOTHOCTH PABHOMEPHOTO,
0Ka3aTENRHOTO M HOPMAJLHOTO
pacrpeieneHH; yMEHHe HCTIOAb30BATS
CBOMCTBA MU3YHMECHHBIX PACNIPENENCHUR ANa
pelieHus 3agad; 3HaKOMCTBO €
MOHATHSEMH 3aK0H OOJBIIMX YHCEN,
METO/b1 BEIDOPOMHLIX HCCIIENOBaHUH;
YMEHHE [IPUBOANTE NPUMEPBI NPOABICHH!
3aKoHa DONbBIUKMX YKcen B IPUPOIHBIX U
OOTICCTBEHHBIX ABICHUAX; - YMETH
cBOOOIHO ONEPHPOBATL MOHATHUAMH!
TOYKa, IIpsiMas, III0CKOCTh,
T{POCTPAHCTRBO, OTPE3OK, Ty, NIOCKHH
Yro, ABYIPaHHBIA YTOI, TPEXIPaHHbIkH
Yroll, [Mepecekatodecs, napanieibibie b
CKPELUHBAIOILHECS TPAMEIC,
napauieIbHOCTL U MEPHEeHTHKYIAPHOCTE
NPSAMBIX U IINOCKOCTEH, YTONI MEXIY
TIPSMBIMH, YTON MEXITY OPAMOH K
IUIOCKOCTBIO, YTOI MEK/Y IUIOCKOCTAMH;
YMEHHE UCTIONB30BATE IPH PeLUICHIH
1a/1a4 M3yUeHHbie GaKTht H TEOPEMbI
NNaHUMETPUH; YMEHHE OLEHWBATh
pa3Mepbl 00BEKTOB B OKPYKAOIIEM
MHpE;YMEHHE ONECPHPOBATh TOHATHAMM:
MHOTOIPAHHUK, CeYeHNE MHOTOTPAHHUKE
MpaBUILHBIE MHOTOTPAHHUK, IPU3MA,
nupaMuaa, GErypa ¥ NOREPXHOCTH
BpALICHHS, IIMIUHIP, KOHYC, WIap, cbhepa
pa3BepTKa MOREPXHOCTH, CEUEHHA KOHYC




H IHIHHApPA, NapaielbHble OCH WIH
OCHOBAHMIO, CEYEHHE MIApa, NJIOCKOCTh,
xacawomascs chepbl, LHIHHAPA, KOHYCa;
YMEHHE CTPOUTD CeUeHHe
MHOIOrpaHHHKa, H300paKaTh
MHOTOTPAHHHKM, PEIYPHI H IOBEPXHOCTH
Bpalli¢HHsA, HX CEYEHHS, B TOM YHCIIE C
MOMOMIBIO FMEKTPOHHBIX CPEJCTB; YMEHHE
NPHMEHATH CBOHCTBA TCOMETPHUYECKUX
buryp, camocToaTeNnbHO GOpMYAHPOBATH
onpeleneHHs H3y4aeMbIX QHTYP,
BBIIBHIaTh

THIIOTE3BI O CBOMCTBAX M NPH3HAKaX
reoMeTpHyYecKux $pUryp, c00CHOBBIBATH
WK ONIPOBEPTaTh UX; YMEHHE IIPOROAMTD
KknaccupEKauuio GHryp o pasuvHbIM
MPU3HAKAM, BBIMTOJHATE HEOOX0AUMBIE
JOTIOJIHHTEIIBHEIC IOCTPOCHHS; - YMETh
cB0OGOIHO ONEPHPOBATH TOHATHAMHU:
nomans purypbl, o6bemM QUrypel,
BEJIMYMHA YTNIA, PACCTOAHUE OT TOUKH IO
MJIOCKOCTH, PACCTOAHKUE MEXAY NPAMBIMH,
paccTossHHE MEXAY IIOCKOCTAMM, [LIOILAMNY
ctepsl, MI01HANh NOBEPXHOCTH NUPaMAAE,
MpM3Mbl, KOHYCA, HMIHHAPA, 00BEeM KyGa,
NPAMOYTOJIBHOIC Napalieienuiea,
OHpaMHIbl, IPH3IMBI, LHIHHAPA, KOHYCA,
Hapa; yMEHHE HAXOANTh OTHOLLICHHE
06beMOB MONOOHBIX GHIYP; - YMETH
cBOBOIHO ONEPHPOBATH MOHATHAMH.:
ABUXCHHUE, MApaiebHbIH NepeHoc,
CHMMETPHS HA TUIOCKOCTH H B
APOCTPaHCTBE, MOBOPOT, NpeobpazoBaHue
noao0us, noaobneie GUrypsl; ymeHne
pacno3HaBaThk paBHbIE H NIOZOOHbIE
$Hrypsl, B TOM 4dCIIE B NIPUPOSE,
HCKYCCTRE, apXUTCKTYpE; YMEHUE
HUCIONB30BaTh NeOMETPUYECKHE
OTHOINCHUSA, HAXOHTh reOMETPHYUECKHE
BeJIMYHRBI (ITKHA, YIOl, IIOMaas, 00beM)
OpH pellieHU: 3aa4 U3 APYrux y4eOHbIX
MPEAMETOB H M3 PEANBHOH XKU3HH, - YMETh
cBOOOAHO ONEPHPOBATH NOHATHAMH:
NPAMOYTOJIbHAA CHCTEMA KOOPAHHAT,
BEKTOP, KOOPAHHATBI TOYKH, KOOPAUHATH]
BEKTOPA, CYMMa BEKTOPOB, IIPOH3BEACHHE
BEKTOpa Ha YUCIIO, PA3JIOKEHHE BEKTOpa Il
fasucy, cKamspHOe TPOH3BEACHHUE,
BEKTOPHOE MPOH3BEACHHUE, YTOJ MEXIY
BEKTOpAMH; YMEHHE HCIIONb30BATh
BEeKTOPHbLIH U KOOPAHHATHBIA METO AJLs
pELUICHHS FEOMETPHYECKUX 33124 ¥ 3a0ay
Apyrux yueOHBIX MPEAMETOB; ONIEpPHpPOBAT




TIOHATHAMH: MaTpHEa 2X2 | 3X3,
OlpedenuTenb MATPHLB], FEOMETPHYCCK U
CMBICJ ONpeeIUTENS;

- YMETE MOJCNNPOBATE PeasibHbie CHTYAlUM
HA A3bIKE MATEMATHUKH; COCTABIIATE
BRIpaKEHHUA, YPaBHEHMS, HEPABEHCTBA M HX
CHCTEMEI 110 YCIOBHIO 3a5a49H, HCCIEI0BATh
TOCTPOECHHBIE MOZIEH ¢ HCTONB3OBAHHEM .
annapara airedpel, MHTEPHpPETHPOBATD
NOJXYYEHHBIH PE3yNBTAT; CTPOUTH
MATEMATHYECKHE MOJETH ¢ MOMOLIBIO
TEOMETPHUECKUX TTOHATHH U BETHUMH,
pelIaTh CBI3aHHBIE C HUMH NTPAKTHYECKHE
3aAa4H; COCTABIIATE BEPOATHOCTHYIO
MOZENb U UHTePNPETRPOBATE NONYYEHHBIH
Pe3YNbTAT; pellaTh MPHKIAAHBIE 3a0a49H
CPEACTBAMM MATEMATHYECKOTO aHANM34, B
TOM HHCIIE COUHATBHOIKOHOMHUECKOTO 1
bH3UUECKOTO XapaKTepa; - yMeHHue
BBIOHpATH [OAXONSIUHE METOR 114
peLIEHHS 3a1a4YH; MOHNMAaHHe 3HAYUMOCTH
MaTEMaTHKY B H3YYEHHUH TPUPOAHBIX H
0GIIeCTBEHHBIX NPOLIECCOB H SIBNCHUH,
YMEHUE pacro3HaBaTk [IPOSIBIIEHHE 3aKOHOB
MATEMaTHKH B UCKYCCTBE, YMEHUE
APHBOIUTE IPHMEPBI MATEMATHYECKUX
OTKPBITHH POCCHACKOH H MUPOBOH
MaTeMaTHUECKOH HaYKH

OK 02 Hcnonb3osats
COBPEMEHHBIE CPeICTBA
NOMCKa, aHaMU3a H
HMHTEPIPETALNH
HHOOPMAUUH, H
MHGOPMaIIUOHHbIE
TEXHOJIOTHY 7151
BBITIOJIHEHHA 3a1a4
npodeccHoHaTbHOH
HeATeNbHOCTH

B obnacTy 1ieHHOCTH HAYHYHOTO
NO3HAHHA: -CPOPMUAPOBAHHOCTD
MHPOBO33PEHHS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH H 00LIeCTBEeHHOH
OPaKTHKH, OCHOBAHHOTO HA
IUAJIOTE KYJBTYD,
CTIOCOOCTBYIOLLETO OCOZHAHHIO
CBOEr0 MecTa B NOJMKYABTYPHOM
MHpE; - COBEPLIEHCTBOBAHUE
A3LIKOBOH H UM TATENBLCKOH
KYJBTYPBI KaK CpenctBa
B3aUMOACHCTBUA MEKAY THONBEMU
U TIO3HAHHMA MHPAa; - OCOIHAHUE
HEHHOCTH Hay4HOH
JEATENBHOCTH, TOTOBHOCTD
OCYIUECTBIATH NPOEKTHYIO U

- YMeTbh OMEPHPOBATH MOHATUAMMU!
paluoHANbHAA DYHKIIMA, TOKA3aTEAbHAS
$yaKuMA, cTereHHas PyHKUNA,
norapudmuyeckas QyHKUAS,
TPHTOHOMETpH4YECKHE DYHKUHKH, 00paTHbIe
GYHKIMH; YMEHHE CTPOHTS TpaHKU
H3y4eHHBIX QYHKLUHMH, HCIOIb30OBATD
rpaguky NpH U3YUECHKRY POLECCOB U
3aBHCHMOCTEH, Py pellieHHH 3a1a4 U3
Opyrux y4eOHBIX NPeAMETOR U 33134 H3
peaibHOU KH3HH; BRIpaXaTs GOPMYITaMu
3aBHCHMOCTH MeXJYy BeNHUUHAMU; ~ YMETh
ONEepPHPOBATH [IOHATHAMH: TOXACCTHO,
TOXACCTBEHHOE Mpeobpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CHCTEMA
YpaBHEHHI U HEPABCHCTB, PABHOCHIBHOCTI
YPABHEHHUH, HEPABEHCTB M CHCTEM,
palloHaNbHEIE, HpPALAOHANbHBIE,
TNIOKa3aTeIbHbIE, CTENIEHHDIE,
norapuhMUUECKUE, TPUTOHOMETPUHECKUE
ypaBHEHH S, HEPABEHCTBA




HCCIIEROBATENBCKYIO
JESTeNbHOCTh HHAHBHAYANBHO H
B rpynne. OpjaneHne
YHUBEPCANBHBIMHU y4eOHbIMY
MO3HABATE/ILHBIMH JACHCTBHAMH:
B) paboTa ¢ wnpopmanuei: -
BNAJETH HABbIKAMU NONYYECHHA
HHpOpPMALIUY H3 HCTOUHHKOB
pa3HbIX TUNOB, CAMOCTOATEIBHO
OCYLWIECTBIIATL IOHCK, aHAJIU3,
CHCTEMATU3ALHIO H
MHTEpnpeTaunio dHpopMaIHu
pasNHUHbIX BUJIOB H GOpM
NpeACTaBNeHHUSA; - CO3NaBATh
TEKCTHI B pa3IMUHbLIX opMaTax ¢
y4EeTOM HazHaYeHHa HHPOpMaLHi
W UeNeBOH ayIUTOPUH, BLIOUpas
ONTHMaNbHYIO HOopMY
npe/ACTaBIeHUA H BH3YaJIH3aLHK;
- OLIEHUBATH TOCTOBEPHOCTD,
JIETHTHMHOCTh UHGOPMaLIUK, ee
COOTBETCTBHE NPABOBLIM U
MOpalibHO-3THYECKHM HOPMAaM; -
HCNOJIB30BATh CPECTBA
HHPOPMALKHOHHBIX 1
KOMMYHHKAUHOHHEBIX TEXHONOrHH
B peUleHNH KOTHHTHUBHBIX,
KOMMYHHKATUBHLIX H
OpraH#3alMOHHBIX 33]a4 C
cobmoneHneM TpeboBaHmii
3PrOHOMHUKH, TCXHUKH
0e30MaCHOCTH, THIHEHbI,
pecypcochepexenus, NpaBoBBIX H
STHYECKUX HOPM, HOPM
UHPOPMALIMOHHOH GE30IaCHOCTH;
- BIAJIETh HABLIKAMU
PACTIO3HABAHHS W 31U ThHL
addopManny, nubopMalHoOHHON
6€30MacHOCTH NHYHOCTH

W CHUCTEMBI; YMETH PELIATh YPaBHEHHSA,
HEPABEHCTBA W CUCTEMBI C IIOMOIIIBIO
Pa3IMUHLIX NPUEMOB; PELIaTh YpaBHEHN ,
HEPABEHCTBA U CUCTEMEI C MIApaMETPOM;
MIPUMEHATH YPaBHEHUA, HEPABEHCTBA, HX
CHCTEMB! AN pelIeHHs MaTeMaTHUYSCKHX
3aj7ia4 M 3aJay K3 pasnuydblX o0/acTel
HayKH H peaJIbHOMN XH3HH; - YMETL
cBOOOAHO ONIEpUPOBATH NOHATHAMH:
JBM)KCHHE, NApAJUICNIBHBIA IEPEHOC,
CUMMETPHA HA NIOCKOCTH H B
NPOCTPaHCTBE, NOBOPOT, lpeodpaszoBane
noaobus, noaobHbie GUrypbl; YMETH
Pacno3HaBarh paBHble N NOACOHBIE
(pUrypsl, B TOM YHCIE B IPUPOJE,
NCKYCCTBE, apXHTEKTYpe; YMETh
UCTIONB30BATH FEOMETPHUCCKUE
OTHOIWIEHKA, HAXOAUTE reOMETPHYECKHE
BEJMYHHBI (UTHHA, Y10, NIOLAaRb, 00BEM)
NpH PELICHHH 34AaY M3 APYTHX y4eOHBIX
MpPeMETOB H U3 peaNbHOH XN3HH




OK 03 [Inauupobarts #
peann3oBbIBAThL
co0CTBEHHOE
npo¢ecCHORATLHOE
JTMYHOCTHOE Pa3BHTHE,
IPeANPHRAMATEILCKY IO
JeSTeIbHOCTD B
npodeccHOHaILHOM
cepe, UCOJIB30BaTE
3HaHUA N0 PUHAHCOBOH
TPaMOTHOCTH B
Pa3IHYHBIX JKU3HEHHBIX
CHTYaIHAX

B obnactu 1yX0BHO-
HPaBCTBEHHOTO BOCMUTAHHUA! --
CHOpPMUPOBAHHOCTD
HPABCTBEHHOIO CO3HAHUA,
JTHYECKOT O IOBEICHUS; -
cnocoOHOCTH OLEHNBATHL
CUTYalHUIO U NPHHUMATh
OCO3HAHHEIE PELIEHHA,
OPUEHTUPYSCH HA
MOPAILHOHPABCTBEHHEBIE HOPMBI
Y LUEHHOCTH; - OCO3HAHUC
JMMYHOIQ BKN3Aa B NOCTPOEHHE
ycTOH4UBOTO OYAYILIEFO; ~
OTBETCTREHHOE OTHOLIEHHE K
CBOHM POAHTENAM U {MiH)
NPYTUM YJIeHaM CEMbH, CO3IIAHMIO
CEMbY HA OCHOBE OCO3HAHHOTO
TIPUHATUA IEHHOCTEH CEMEHHOU
MH3HH B COOTBETCTBHH C
TPaAHLHAMH HAPOLOB
Poccun;Ornanenne
YHUBEPCATbLHBIMH
pEryAsSTUBHLIMK ACHCTBUAMH: a)
caMoOopraH13aiHa: -
CaMOCTOSATEIBLHO OCYILIECTRISTh
NO3HABATENILHYIO NEATENIHOCTD,
BBIABJIATL POOIEMBI, CTABUTE M
dopMyJIUpOBATE CODCTBEHHEIS
3a1auu 8 obpazosarelibHOH
HESTENIbHOCTH M KU3HEHHBIX
CUTYaLMAX; - CAMOCTOATEJILHO
COCTABIATE NJIaH PELICHHSA
npofraeMbl ¢ y4eTOM HMEIOIKXCS
pPeECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U NPeAnOYTEHHIH;
- IaBaTh OLEHKY HOBbIM
CUTYalIHAM; COCOOCTBORATE
(HhOPMHPOBAHHIO U TIPOSABIICHUIO
INMPOKOIt IPYAUIIAY B PA3HBIX
o0nacTaX 3HAHHER, TOCTOSHHO
FIOBLILIATL CBOH
00pa3oRaATENLHBIA U KYNbTYPHBIH
YPOBEHb;

- YMETb ONEepMpOBaTh NOHATHSAMHU:
palKoHaibibie, HPpallHOHANBHbIE,
moKasarelbHble, CTEIeHHEIE,
norapupMHYECKHE, TPHIOHOMETPUUCCKHUE
ypaBHEHHs i HEPABECHCTBA, UX CHCTEMBI; -
YMEThH OTIEPUPOBATE IOHATHAMM!
MHOTOTPAHHUK, CEYEHHE MHOIOTPaHHHKA,
Ky0, napansenenuine, mpu3Ma, HpaMi/Ia,
($UTrypa M IOBEPXHOCTE BPALICHMS,
UHAKHAP, KOHYC, wap, cdepa, ceueHus
duryps! BpalieHus, NIOCKOCTb,
Kacaroiascs chepsl, HHIMHIPA, KOHYCA,
MIOIMaAb MOBEPXHOCTH TTUPAMHIBL,
APH3MbI, KOHYCA, LHAMHAPA, M0Mab
chepsl, 00beM Kyda, NPAMOYTOIBHOTO
flapanienenuneaa, MApaMuibl, PH3MBbI,
MAMHAPA, KOHYCa, 1iapa; YMEHUe
u300pakaTh MHOTOTPRHHHKH H
MOBEPXHOCTH BPALLICHHS, HX CCUCHUA OT
PYKH, ¢ TOMOIIBIO YePTEHKHBIX
HHCTPYMEHTOB M YNEKTPOHHBIX CPEJICTB;
YMeTh paclo3HaBaTh CHMMETPHIO B
HPOCTPaHCTBE; YMETh Pacllo3HaBaTh
NPABUABHBIE MHOTOTPAHHHKHY; - YMETb
OIIEpPUPOBATE ITOHATHAMHU: TIPAMOYTONbHAS
CHCTeMa KOOPAMHAT, KOOPAHHATE TOUKHK,
BEKTOP, KOOPAWHATEI BEKTOpA, CKAISIPHOE
IPOUIBEACHHE, YTOII MEXKIY BEKTOPAMH,
CYyMMa BEKTOPOB, TPOU3BEICHHE BEKTOPA
Ha 9HCIO, HAX0JHTE € MOMOIUBID
H3y4EHHBIX (OPMYJ KOOPIHHATHI
CEPEAHHBI OTPE3KA, PACCTOAHHE MEXK/TY
JBYMS TOYKAMU




0) caMOKOHTPOJIb: MCIOABL30BATh
fpHEMBI peIeKCHH I OLIEHKH
CHTYalUMH, BsIOOpa BEpHOTO
PEUIEHHS; - YMETh O1I€HUBATh
PHCKH H CBOEBPEMEHHO
NPUHKUMATH PelIeHHs 0 UX
CHHDXEHHIO; B) SMOMHOHANBHEIH
HHTEJUIEKT, pe/Unoaraiolui
chopMUPOBAHHOCTE: BHYTPEHHEH
MOTHBAlHY, BKIOYaKOILEH
CTPEMJIEHHE K JIOCTHXKEHHIO LE/TH
M YCIexy, ONTHMH3M,
WHHULHATHBHOCTD, YMCHHE
JIelicTBOBATE, UCXOAS K3 CBOUX
BO3MOKHOCTEH; - 3SMITATHH,
BKJTIOYAIOIIEH CIIOCOOHOCTD
NOHHUMATE 3MOLMOHANBHOS
COCTOSHUE JIPYTHX, YUHTBIBATH
€ro NIpH OCYLIECTBICHUH
KOMMYHHKaLHH, CNOcoOHOCTD K
COYYBCTBHIO H CONEPEHKUBAHHIO, -
COLIHANBHBIX HABBIKOR,
BKJTIOMAIOLUX CTIOCOOHOCTD
BBICTPaHBaTh OTHOLIEHHS C
APYTHMM JIIObMH, 3a00THTHCY,
(TPOABIATE HHTEPEC U pa3peilaTh
KOHGIUKT

OK 04 3ddekTHpHO
B3aHMOJeHCTBOBATL H
paboTaTs B KONIEKTHBE
M KOMaH/e

rOTOBHOCTE K CAMOPA3BHTHIO,
CAMOCTOATENIBHOCTH H
CaMOONPEASHICHUIO; -OBAa/IEHHE
HaBBIKAMH y4eOHO-
UCCREN0BATENBCKOM, IPOSKTHOMH H
COIMANENOH NEeITENbLHOCTH,
OsnaneHne yHUBEpCaNbHBIMA
KOMMYHHUKaTHBHBIMH
JeticTBHAMHU: 6) cOBMeCTHas
IeNTENLHOCTE, ~ NIOHUMATh H
UCTIOUIB30BaTh NIPEUMYIIECTBa
KOMaHJHOH ¥ RHAMBUAYANBHOM
paboThl;

- YMETh ONEPHPOBATE IOHATHAMMY:
crnyqaitHbi#t OMBIT U CyyalHOe cOOBITHE,
BEPOATHOCTH CNTy4alHOrO CODBITUS, YMETh
BBLIYHCAATE BEPOATHOCTE €
HCOOJIb30BAHHEM IpauuecKux MeTOMOB;
PUMEHATE HOPMYJIIbE CTIOMKEHHS U
YMHOKEHHS BEPOSITHOCTEH,
KomOuHaTOpHbIE BakThl M HOPMYIBI IPH
PECIIEHHH 3a0aY; OLEHUBATE BEPOATHOCTH
peallbHEIX COOBITHI; 3HAKOMCTBO €O
CﬂyqaﬁHBIMH BEIIHYMHAMH, YMCHHC
NIPHBOAUTE NPUMEDEL IIPOABIEHHUA 3aKOHA
GonbUIMX YHCET B IPHPOAHBIX H
oDIIEeCTBEHHbIX SIBIIEHULX; - YMETh
cBOOOLHO ONEPUPOBATE TOHATHAMM:
CTENCHb C TEMBIM IMOKAIATENCM, KOPCHS
HATYPAILHOM CTETIEHK, CTENEHE ¢




- IPHHUMATh LENH COBMECTHOM
JEATECALHOCTH, OPTaHH30BEIBATE H
KOOPpAUHUPOBATE AEHCTBUA NO €€
AOCTHKEHUIO: COCTABIATD 1A
NeHCTBHH, paclIpeAenaTs POIIH C
YYETOM MHEHHI YyYACTHHKOB
o0CcyXaaTh pe3ynbTaThl
COBMECTHOH paboTh; -
KOOPAHHMPOBATL 1 BHINIONHATH
paory B yCIOBHAX pEaNibHOIO,
BHPTYANbLHOIO U
KOMOHMHHPOBAHROTO
B3aUMOZAEHCTBHA; - OCYIIECTBIATH
IO3HTHBHOE CTPATErHYECKOE
IOBE/ICEHE B Pa3IIHYHBIX
CUTYANHAX, IPOABIATE TROPYECTEO
¥ BooOpaxeHue, OMTHL
uHUOHaTHBHBIM. OBRajneHne
YHHUBEPCANBHLIMH PEFYISTUBHBIMH
AeHCTBUSMH: I') npuHATHE e n
JPYTHX JIIOAEH: - DPUHHUMATD
MOTHBBL U apryMeHThI ApYTHX
nMoAed Npu aHaIM3e pe3ynbTaToB
AEATENbHOCTH; - TPU3HABATH CBOE
NpaBo ¥ NpaBo APYTHX JIOAEH Ha
OIIHOKH; - PA3BUBATh CIIOCOOHOCTH
NOHKUMATh MUP C HO3HLIHH APYroro
9enoBeKa

pallMOHAIBHBIM MIOKa3aTeaeM, CTeHEHb ¢
JeHCTBHTE/IBHBIM (BEUIECTBEHHLIM )
noKasareneM, norapudm yncna, CHHYC,
KOCHHYC M TAHI€HC NPOH3BONLHOIO
HHCNA; - YMEThb CBOOOIHO ONepHpOBATh
MOHATHAMK: TpadnK GpyHKIKH, oOpaTHas
(HYHKIHA, KOMIO3HLIMA PYHKINIA,
nuHeiHan QyHKUuA, KBaapaTHvHan
yrKUMsA, cTerneHnas GyHKOUs ¢ HenbIM
MOKA3aTeNneM, TPUrOHOMETPHYECKHE
dyHKIUA, oOpaTHBIC
TPUrOHOMETPHYCCKUE PyHKLHH,
NoKasatenabHas u jorapudpmuueckas
$YHKUHH; YMETB CTPOUTE rpaduku
(dyHknHii, BHOOMHATL HpeobpazoBaHua
rpaduxos GpyHKUHIi; - yMeTh
MCNOAL30BaTL rpadukn GYHKUHA ons
N3yYeHHs NPOLICCCOB H 3aBUCHMOCTEH
TPy PELICHUH 337124 W3 APYTHX y4eOHBIX
NPEeAMETOB M H3 PeanbHOH XKu3nu;
BBIPAXaTh (OPMYJIAMH 3aBHCHMOCTH
MeKAYy BeJIMYMHAMH, - cBobOAKO
ONEpPHPOBATH NOHATHAMH: Y€THOCTD
byHKIHMH, NEPHOAUYHOCTD PyHKIHH,
OTPaHHYERHOCTh (PYHKLIUH,
MOHOTOHHOCTb YHKIMH, SKCTPEMYM
bytkund, Hanbonbllee H HauMEeHbLIES
3HAYCHU S (PYHKIUM HA TIPOMEKYTKE;
YMETh POBOANTL HCCNIEAOBAHUE
(GYHKHHH; - YMETh HCIOJIB30BATD
cpo¥icTa u rpaduku GbyHxuMH Ana
pellleHHs YPaBHEHHU T, HepaBeHCTR U 3ada4
¢ mapameTpamMu; u3oOpaxarhb Ha
KOOPAWHATHOH MIOCKOCTH MHOXECTBRa
pelIeHHH YpaBHEHKH, HEPABEHCTB U HX
CHCTEM




OK 05 OcywecTBmiTh
YCTHYIO B NIHCbMEHHYIO
KOMMYHHKaIHIO Ha
rocynapCTBEHHOM A3BIKE
Poccuiickoit ®eaepaunn
¢ yueToM 0CODCHHOCTEH

B ofnactH acTeTHYecKoro
BOCIIHTAHHA: - 2CTETHUYECKOE
OTHOUIEHHE K MHMPY, BKJIIOYas
ICTETHKY ObITA, HAYYHOTO H
TEXHHUYECKOIO TBOPYECTBA, CIOPTa,
TPYAa ¥ 0OLIECTBEHHBIX
OTHOLIEHHIT; - C110COOHOCTD
BOCNPHHKMATh Pa3IHYHbIE BHIBI
MCKYCCTEA, TPaAHLUH H
TBOPYECTBO CBOETO K JAPYTHX

YMETH ONEPUPOBATh NOHATHAMU: CpeHee
apupmMeTrnyeckoe, Meauana, Haubosnpliee
M HauMeHblIee 3HAYCHHS, pa3Max,
JHCTIEPCHS, CTAHAAPTHOE OTKIOHCHNE
4u¢N0BOro Habopa; yMEHHE HU3BNEKATH,
HHTEPOPETHPOBATH HHPOPMAaLHIO,
NpeAcTaBICHHYIO B Taliunax, Ha
adarpaMmax, rpadukax, OTPaOKaLoIYIO
CBOHCTRA PealbHbLIX NPOLIECCOB U
ABNEHMIA, NPEACTABASTE MHQOPMALIUIO ¢

CONHANLHOTO H
KYJIBTYPHOI'0 KOHTCKCTA

HapoAO0B, OLIYILATH
IMOLIHOHANBHOE BO3AEHCTBHE
HCKYCCTBa; - YOeXKIEHHOCTD B
3HAYMMMOCTH IS JIUYHOCTH W
00L1ECTRA OTEHECTBEHHOTO U
MHPOBOTO HCKYCCTBA, STHMUECKHX
KYJIBTYPHBIX TPaAHLIHAN H
HAPOAHOTC TBOPYECTBRA; -
TOTOBHOCTD K CAMOBBIPAXXEHHIO B
Pa3HBIX BUAAX UCKYCCTBA,
CTPEMJIEHHE TPOSABASITh KAYCCTBA
TROpUECKOH MUuHOCTH; OBRNazcHNE
YHHBEPCANBHBIMU
KOMMYHUKATHBHBIMHN ACHCTBUAMH:
a) obuteHHe: - OCYILECTRIATh
KOMMYHHUKaUHH BO BCeX cdepax
KHM3HU; - PACTIO3HABATE
HepepdanbHble cpeIcTBa O0IEHUA,
MOHKMATh 3HAYEHHE COLHAITBHBIX
3HAKOB, paclio3HaBaTh
NpennoOCbUIKH KOH(PIHKTHBIX
CHTYAlMH U CMATYATE KOHPIHKTHI;
- pa3BEepHYTO H IOTHYHO M3JIararh
CBOIO TOUKY 3pEHMA C
MCIONBI0BAHHEM A3BIKOBRIX
cpencTR

NOMOIIBIO TabNKIl U AHArpaMM;
HCCNIeIOBATh CTATUCTHYECKHE IaHHbIe, B
TOM 4Hcile ¢ IPHMeHeHHeM rpaHIecknx
METOIOB U 3JICKTPOHHBIX CPEICTB; - YMET!
OHCpHPOBaTB NOHATHAMH: TOYKa, [IPpAMAiA,
NIOCKOCTE, IPOCTPAHCTRO, ABYTPAHHbINA
YroJ, CKpewyBalcUINECs NpIMEIE,
DapAIEN6HOCTL H NEPNEHAHKYAAPHOCTE
NPAMBIX M OJI0CKOCTEH, YToJ MEXILY
NPAMbIMY, YTOII MEXAY HpAIMoOil |
NAOCKOCTEIO, YTOJl MEXAY MIIOCKOCTAMH,
paccToAHHE OT TOUKH A0 TUIOCKOCTH,
paccmﬂune MCHAY NTpAMBIMH,
paccTosiHne MeXIY NNOCKOCTAMH; - YMETI
HCIIONb30BATH NPH PELICHHH 3aAa4
nuiyyeHHbIe GakTbl H TEOpEMbI
NRAHUMETPUN; YMEHHE OLCHUBATE
pa3Mepsl 00BEKTOR OKPYKAKIIET0 MUD




OK 06 Ilpoasnate
rpakJaHCKo-
TTATPHOTHYECKYIO
MO3HIHIO,
JIEMOHCTPHPOBATE
OCO3HAHHOE TIOBEISHHE
Ha OCHOBE
TPaAKLUIHOHHBIX
o01edeTIOBEHECKUX
HEeHHOCTeH, B TOM YHCIIe
¢ YYETOM FapMOHH3ALHH
MEXHALIHOHAaNbHBIX
HMEXPETHTHO3HBIX
OTHOUICHHUHA, MPUMEHATH
CTaHAApTHI
AHTHKOPPYILIHOHHOTO
NOBEICHUH

- OCO3HAHHE 00YHAIOLHMHKCH
POCCHHCKOH IpaXaaHCKOH
HIEHTHYHOCTH; -
leNeHANpPaBIEHHOE PA3BATHE
BHYTPEHHEH NO3ULMH JIMYHOCTH HA
OCHOBE AYXOBHO-HPABCTBEHHbBIX
1eHHOCTeH HapoaoB Poccuiickoit
degepaliuy, HCTOPHUECKHX H
HallUOHATHHO-KYABTYPHBIX
TpaAuLMif, popMHpOBaHUE
CHCTEMBI 3HAYHUMBIX IIEHHOCTHO-
CMBIC/IOBBIX YCTAHOBOK,
AHTUKOPPYTNLUHUOHHOIO
MHPOBO33pEHU

YMETb OIMEPHPOBATh NOHATHAMH:
IPSAMOYFObHAA CUCTEMA KOOPAUHAT,
KOOPAHHATHI TOYKH, BEKTOP, KOOPHHATEL
BEKTOpa, CKalspHOE NPOH3BEACHAE, YION
MEXIy BEKTOPaMH, CyMMa BEKTOPOB,
NpOW3BEICHNE BEKTOPa Ha YHCIIO;
HAXOIMTE C MOMOLUBIO H3Y4EHHBIX
(hopMyJT KOOpAHHATHI CEPelHHBl OTPe3Ka,
PacCTOSIHUE MEXAY ABYMS TOUKAMH; -
yMeTb BLIOHpATh NOAX0IA IR
H3y4YEeHHBIA METOM IS PELIeHHS 3a1a4H,
Pacro3HABAThE MATEMATHUECKHE (BAKThl B
MaTeMaTHUECKHE MOJICTH B IPUPOIKREIX U
0011eCTBEHHEBIX ABNEHHAX, B UCKYCCTBE;




[PaBOCOIHAHHUA, IKOJIOTHYECKOH
KyJAbTYPBI, CIHOCOOMOCTH CTABHUTH
1I€]TH H CTPOMTE )KU3HEHHBIE MNaHE;
B yacTh rpaxnaHcKoro BOCIIHTAHHS:
- OCO3HAHKE CBOHX
KOHCTUTYLHOHHBIX MPaB U
00A3aHHOCTEN, YBaXKCHHE 3aK0OHA H
NpaBONOPSIAKA; - IPUHATHE
TPaAMBHOHHBIX HALMOHAILHEIX,
ofLIeyenoBeYeCcKuX
TYMaHHCTAYECKHX 1
JeMOKPaTHYSCKHX UCHHOCTEH; -
IOTOBHOCTE MPOTHROCTOATE
HACONOTHH 3KCTPEMHU3MA,
HaIMOHANU3Ma, KceHododuu,
JRCKPHMUAHALMH 110 COLMANBHbIM,
PENMTHO3HLIM, PACOBLIM,
HAllMOHATIBHBIM [IPH3HAKAM; -
TOTOBHOCTD BECTH COBMECTHYIO
IEATENEHOCTE B HHTEpEcax
rPaXKIaHCKOro obiiecTpa,
Y4acTBOBATh B CAMOYTIPABICHHH B
obnieobpazoaTeNibHOH OpraHH3alHH
U JETCKO-IOHOINECKHX
OpraHH3alMAX; - YMEHHE
B3aHMOJICHCTBOBATEH C COLHATBHEIMH
HHCTHTYTAMH B COOTBETCTBHH C UX
byHKIUMAMH ¥ HA3HAYCHUEM; -
FOTOBHOCTE K TYMAHHTApPHOM M
BONOHTEPCKON AEATE/IbHOCTH;
MaTPHOTHYECKOTO BOCMUTARUSA: -
¢pOPMHPOBAHHOCTE POCCHHCKOMH
rpaXAaHCKOH URCHTHYHOCTH,
ATPHOTH3MA, YBaXXEHHS K CBOEMY
HapoLy, HyBCTBA OTBETCTBCHHOCTH
nepea PonuHoMN, ropAaocTH 3a cBoi
Kpaii, ¢cBo1o Poanny, cBOM #3bIK U
KYNBTYPY, NPOLIUIOE K HACTOALIEE
MHOTOHALHOHAIIBLHOIO RApoaa
Poccuu;

YMEHHE NMPHUBOJUTE MPHMEPEI
MaTeMaTHUYECKUX OTKPHITHH pOCCHHCKOH H
MHUPOBOI MaTeMaTH4eCKOWH HAyKH. - YMETh
ONEPUPOBATEH MOHATHAMH: CIy4YaiiHBIH
OMBIT 4 cAyvaliHoe codniTe, BEPOATHOCTD
Cy4aifHOTO COOBITHS; YMETb BHIYUC/IATD
BEPOATHOCTE C HCNOJIB30BAHNEM
rpadpuHecKiX METOIOB; NPHMEHSATh
(OpMYNB CIOKEHHS H YMHOXEHHA
BEPOATHOCTEH, KOMOHHATOPHBIE (GaKTh! H
$hopMyNBI IPH pellieHuy 3a1a4; OLICHHBATE
BEPOATHOCTH peallbHHIX COOBITHIA;
3HAKOMCTBO CO CJIyvyaiHbIMH BETHYHHAMH
YMEHHE IPUBOIMTE NPUMEPKI MPOABIEHHS
3aKoHa OOJIBLIMX YHCEN B NPHPOAHBIX H
0O1IECTBEHHBIX ABJACHHAX




- LIEHHOCTHOE OTHOILUEHHE K
rocyJapCTREHHbLIM CHMBOJIAM,
UCTOPUHECKOMY H MPUPOAHOMY
HacNCAMIO, MaMATHHKAM, TPAqUiHaM
HapoaoB Poccui, JOCTHREHHAM
Poccun B nayke, HckyceTse, CHOpPTE,
TEXHONMOTUAX H TpyZe; - uaeHnas
yOexAeHHOCTE, TOTOBHOCTh K
CIY)XXEeHHO Y 3aiiuTe UTeyecTBa,
OTBETCTBEHHOCTD 34 €ro cyAsdY;
OCBOEHHBIE
00YYaKLWHMUCAMEXKTIPEAMETHEIC
TIOHATHA M YHHBEPCATEHEBIE yueOHble
NelcTBHA (perylisTHBHEIE,
TI03HaBaTENbHEIE,
KOMMYHHKATHBHBIE); - CMOCODHOCTE
MX UCTIONL30BaHHS B
NIO3HABATENILHOH U COLIMANIBbHOH
NpaKkTHKE, FOCTOBHOCTH K
CaAMOCTOSTEIFHOMY TUIAHHPOBAHHIO
H OCYINECTBIECHUIO yyeGHOH
JesTEIBHOCTH, OpranH3aluuu
y4eBHOro COTpYAHHUECTBA C
feJarorHuecKkiMi padoTHUKAMH U
CBEPCTHUKAMH, K YHACTHIO B
NOCTPOCHUH HHAVBHAYAIBHOM
obpazoBaTeNbHOH TPASKTOPHH, -
OBNaAcHHE HABRbIKAMH y4ebHO-
MCCIICAIOBATENBCKOM, NPOSKTHOHN H
COOHANIBHOM JEATENBHOCTH

OK 07 ConeiticTROBaTSH
COXpaHeHHI
OKpyXXarouieit cpeasl,
pecypcocOepeKeHHIO,
NPUMEHATH 3HaHHUS 00
M3MEHEHUH KIUMaTa,
NPUHILHIBL
BepexnuBoro
MpOU3BOACTBA,
pdexTHrHO
JefcTBOBATE B
ype3BEIYaiHBIX
CUTYaLHs

- HE IPHHUMATh AeHCTBHA,
TIPHHOCSIINE Bpe/l OKpYXaroluei
cpeae; - YMeTb ITPOrHO3HPOBATh
HE0J1arONPHATHEIE 3KOMOTHYECKHE
NOCAEACTBHS NPEANPHHHMAEMBIX
DeHCTBHHA, MPeROTBPAILATE HX, -
paciIMpHTh ONBIT AEATEXLHOCTH
SKOJIOTHYECKOH HANPaBNeHHOCTH;

- YMETB OMEPHPOBATH MOHATHAMHU:
(b yHKIHA, HelpepbiBHAA GYHKLHA,
IPOH3BOIAHASA, NepBoodpaszHad,
OnpeneneHHbIH HHTErpai; YMETE
HAXOJAMTh NPOU3BORHBIE 3MTEMEHTAPHBIX
¢yHKUKH, HCTIONB3YA CNIPaBOYHBIE
MaTepHaJbl; HCCIIeA0BaTh B IPOCTEHIIUX
cnyyasax GyHKIMY HA MOHOTOHHOCTE,
HaX0AUTh Ha#OONbIINE H HaMEHBLINE
3HaueHus QyHKUUA, CTPOUTE TpadUKU
MHOTOWIEHOB € HCIIOJb30BAHUEM
annapara MaTeMaTHUECKOTO aHATH3a;
MPUMEHATh HPOH3BOAHYIO IPH pelLeHMH
3a71a4 Ha JBHKEHHE; PEllaTh NPaKTHKO-
OpPHEHTHPOBAHHBIE 331a4H Ha
HauboapHIne U




- pa3pa0aThIBaTh M1aH PEIIeHHSA
npoOGReMBl ¢ YUETOM aHANK3a
MMEIOLIMXCS MATEPHATBHBIX K
HEMaTepHaNBHBIX PeCcypCoB; -
OCYLUECTBJIATH LE€NEHANpaBICHHbIH
NOKCK NEPEHOCA CPEACTB H COCO00B
OeicTBUA B TPOdecCHOHANLHYIO
cpely; - YMETh NEPEHOCHTH 3HAHHI B
MO3HABATENbHYIO H IPAKTHUCCKYIO
00nacTH KU3HEIEATCILHOCTH; -
MpEIIAaraTh HOBBIE MPOSKTHI,
OUEHUBATH HAEH C TIO3HUMH

HAHMEHbUIHE 3HAUCHHU S, HA HAXOXKACHHE
NYTH, CKOPOCTH H YCKOPEHHS; - YMETD
OMepUPOBaTh MOHATUSMHU: IBIKSHHE B
NpOCTPaHCTBE, NOA0OHBIE (PHTYPEI B
MPOCTPAHCTBE; HCNONB3OBATL OTHOLICHHE
mionaaeii nopepxHoctel U 0ObeMOB
NoAOOHEIX QHIYD NPH pelIeHHH 3a0a4; ~
YMETH BEIYHCISATE TEOMETPUYECKIE
BENTMYHHBI (ITTHHA, YTOJI, MNOMaAb,
00bEM, MIOLIAML TOBEPXHOCTH),
HCIONb2YS H3Y4eHHBIC PopMynsl H
METObI

HOBU3HE]L, OpHTHHAJIBHOCTH,
rlpalc'ruqecxoﬁ IHAYHMOCTH, - JaBaThb
OLCHKY HOBBIM CHTYAIIHAM, BHOCHTD
KOPpPCKTHBB] B ACATENBHOCTD,
OUCHHUBATE COOTBCTCTBHS
pe3yaLTaTOB U

1K ...

3.4. BrinycKEHMK, OCBOMBINHE 00pasoBaTeNBHYIO MporpaMmy, AokeH o0nagate npodeccHOHANBHBIMA
KomnereHyusMu {aaiee - I1K), cooTBeTCTBYIOIMMH OCHOBHBIM BHAAM ACATCABHOCTH:

3.4.1. Pazpabotka MoayJieii mporpaMMHOro obecneueHus A1 KOMNBIOTEPHBIX CHCTEM:

[IK 1.1. ®opMupoBaTh alroprIMbl pa3paboTKH [MPOTPAMMHBIX MORYICH B COOTBETCTBHH C TEXHHYECKHN
3a/IaHREM.

[K 1.2. PazpabaTeiBaTh NPOrpaMMHLIE MOLYJIH B COOTBETCTBUH € TEXHUUCCKHM 3aJaHUEM.

IIK 1.3. BpnoAHAT OTIAAKY NPOrpaMMHLIX MOAYJNEH ¢ HCMONB30BaHHEM CNELHANTH3HPOBAHHEL
NPOTrpaMMHBIX CPEACTB.

I1K 1.4. BRINOJIHATE TECTHPOBAHHE [IPOTPAMMHBIX MOAYAEH,

[IK 1.5. OcyiuectBaath pedak TOPHHT H ONTUMM3ALHIO IIPOTPAMMHOTO KOJA.

1K 1.6, PazpaGarsiBaTh MOAYAH NPOrpaMMHOro obecneyeBus s MOOGHIbHEIX niaTdopM.
3.4.2. OcyuiecTBNeHHe HHTErPallH MPOTPAMMHBIX MOIYNeH:

INIK 2.1. PaspaGarpiBare TpeGoBaHMA K NPOrpaMMHLIM MOAYNSAM Ha OCHOBE aHANH3a IPOEKTHOI
TEXHHYECKOH JOKYMEHTALIHH Ha MpeIMeT B3aUMOICHCTBUA KOMITOHEHT.

I1K 2.2. BLIIOJIHATE HHTErPANKIO MOAYNEH B IIpOrpaMMHAoe obecnedeHue.

MK 2.3. Boinoaratre oTnaaxy R#POrpaMMHOrC MOZYAS C HCTMONb30BAHHEM CHELHATH3APOBAHHD)
IIPOrpaMMHBIX CPEACTB.

[IK 2.4. OcywecTtpaare pa3spaboTKy TeCTOBBIX HaOOpOB H TECTOBBIX CICHAPHEB st HPOrPaMMHOI
obecnieueHns.

K 2.5. TlpoH3BOAHTP HWHCMNEKTUPOBAHHE KOMIOHEHT TMPOTpaMMHOTO O0CCTICUeHMS HA TNPeaM:
COOTBETCTBHUS CTAaHIAPTaM KOAHPOBaHHA.



3.4.3. PeBrIoMpOBaHUE IPOTPAMMHbLIX MPOAYKTOB:

[IK 3.1. OcyuwecTsiaTs peBLIONPOBaiiHE MNPOrpaMMHOIO KoJd B COOTBETCTBHH ¢ TEXHHYECKOF
NOKYMEHTaLHEH.

[IK 3.2. BbINONHATE OPOUECC HM3MEPEHUS XApaKTEPUCTHK KOMMOHEHT [IPOrpaMMHOrO NPOAYKTa A1
OIPeAENCHAA COOTBETCTBUA 3a/1aHHLIM KPUTEPHAM.

K 3.3. TlpousBoaMTh HCC/CAOBaHHE CO3AAHHOTO MpPOrPaMMHOIO KoJa C©  HCHAONb30BAHHEN
COCIHANTMIMPOBARHBIX NPOTPAMMHBIX CPEACTB C HEJIbIO BHISIBICHHA OIHOOK H OTKINOHEHHA OT airOpHTMA.

ITK 3.4. IlpoBoaMTE CpaBHHTENLHBIN aHANN3 NPOFPaMMHbLIX MPOAYKTOB U CPEJACTB pa3palOTKH, ¢ LEABK
BBIABJICHHA HAWNYYLIETO PEIISHHA COTNACHO KPUTEPUAM, ONPEIEACHHLIM TEXHHYECKHM 3a1aHNneM.

3.4.4. ConpoBoxxneHne u 00CIY>XHBAHNE NPOrpaMMHOro 00ecneyeHus KOMNBIOTEPHBIX CHCTEM:

MK 4.1. OcywecTsnars HHCTASLUI, HACTPOHKY W oOCIy)XMBaHHE MNPOTPAMMHOTO oOecnedeHH!
KOMIBIOTEPHBIX CHCTEM.

MK 4.2. OcynecTRIATE H3IMEPEHHA DKCMNIYaTALMOHHLIX XapaXTEPUCTHK NporpaMMHoOro obecneveHm:
KOMITEIOTEPHBIX CHCTEM.

MK 4.3. Bommonuare pabotel n0 MoaudHKauun OTAENBHBIX KOMIIOHEHT NpOrpaMMHOIC 00ecnevyeHHs |
COOTBETCTBHH C NOTPEOHOCTAMH 3aKA34YHKa.

MK 4.4. ObecneurpaTh 3aUIMTY TPOrpaMMHOrG 00ECMEYEHHR KOMMNBIOTEPHBIX CHCTEM IPOrPAMMHBIMI
CPEACTBAaMH.

3.4.5. TlpoekTHpOBaHKE K pa3paboTKa HHGHOPMALHOHHBIX CHCTEM:

IIK 5.1. CoBupare UCXoAHbLIE faHHbIE Ui pa3pabOTKH NMPOEKTHOH JMOKYMEHTAUHH HAa HUHPOPMALMOHHYK
CUCTEMY.

[IK 5.2. PaspabGartbiBaTh NOPOSKTHYIO AOKYMEHTALMIO Ha pa3paboTKy HHHOpMaAUMOHHOH CHCTEMBI
COOTBETCTBUY ¢ TpeboBaHMAMA 3aKa3YUKa.

[TK 5.3. PazpabarTbiBaTe nojcucTeMbl 0e30MacHOCTH HHGPOPMAUMOHHOH CHCTEMBI B COOTBETCTBHU
TEXHUYECKUM JaZiaHVeM.

[1K 5.4. [Tpou3BoanTE pa3paboTKy MOAYNEH WHHOPMALHOHHOW CHCTEMBl B COOTBETCTBHH ¢ TEXHHYECKH!
3a0alHCM.

I1IK 5.5. OcymecTBnaTh TecTHpOBaHHE HHOOPMANMOHHOH CHCTEMBl HA 3Tane OMBITHOH 3KCILIyaTanun
dukcalveit BoIBACHUBIX OIITRGOK KOXUPOBAHHS B pa3padaTeIRaeMbIX MOAYN8X HHGOPMALNMOKHOH CHCTEMB

1K 5.6. Pa3zpabaTbiBaTh TEXHHHYECKYH) AOKYMEHTALHIO HA IKCINYaTaUMIO HHOOPMAHOHHOH CHCTEMBI.

MK 5.7. TIpoM3BOAWTE OLEHKY HHGOPMALHOHHOH CHCTEMBI /NS  BBIABICHHS BO3MONKHOCTH €
MOAEPHA3ALUHA.

3.4.6. ConporoxeHre HHPOPMALIMOHHBIX CHCTEM!

K 6.1. PazpaGaTbiBaTh TEXHNYUECKOE 33IaHHE HA CONPOBOKAEHNE HHPOPMAUMOHHOH CHCTEMBI.

1K 6.2. BellloMHATE UCIIPABIEHHE OIUMOOK B TPOrPaMMHOM KOAE WHGOPMALIMOHHOH CHCTEMB].

[1K 6.3. PazpabGareiBath 0fyqaromyio N0KYMEHTANUIO AN NONb30BaTeNeH HHPOPMAUHOHHON CHCTEMBL.

[IK 6.4. Cuenmsarb KauecTBO H HAAEKHOCTH (YHKUHOHHPOBAHH HHPOPMALNOHEOW CHCTEMEI
COOTBETCTBHYU C KPHTEPHAMH TEXHUYECKOTO 3a/IaHNA.

MK 6.5. OcymecTBiaTh TEXHHYECKOE COTIPOBOXKACHHE, OOHOBIEHHE W BOCCTAHOBICHME JIAHHD;



HH(OPMALIMOHHON CHCTEMBI B COOTBETCTBHH ¢ TEXHHUECKHUM 3aJaHHEM.
3.4.7. CoaamMuuucTpHpoBanue 6a3 JaHHBIX H CEPBEPOB:

[NK 7.1. Bei#BasTE TeXHHUSCKUE MpoOsieMEBl, BO3HHKAKOLIME B NpoLecce dKCMayaTaudd $a3 HaHHBIX U
CEpBEPOB.

1K 7.2. OcyIecTBnsaTs aIMHHUCTPHPOBAHKE OT/CNEHEIX KOMIIOHEHT CEPBEPOB.

[IK 7.3. ®opmupoBath TpeboBaHHWS K KOH(HUIYpaLHH [IOKATLHBIX KOMIBIOTEPHBIX CET€H H CEPBEPHOro
06opyaoBaHus, HeoOX0aHMble 171 paboTh! 6a3 JAHHEIX H CEPBEPOB.

[IK 7.4. OcyiuecTBasTs aAMUHUCTPHPOBanKe 0a3 JaHHBIX B paMKax CBOEH KOMITCTEHIHH.

[1K 7.5. IlpoBoZuTh ayauT cucTem ODe3onacHocTH §a3 JaHHBIX M CEPBEPOB ¢ HCIONB30BAHUEM PErTIAMCHTOB
[0 3a0IHTe HRDOPMaLHU.

3.4.8. PazpaboTka au3aiiHa BeO-MPHAOKEHHH:

MK 8.1. PaspaGarbiBaTh AN3aiH-KOHLEMIHKH BEO-NPHIIOKEHHH B COOTBETCTBHM ¢ KOPMOPATHBHBIM CTHEM
3aKa3uHKa.

TIK 8.2. ®opMupoarh TpeGoBaHNs K AX3aliHy BeO-NPUIOKCHUH Ha OCHOBE aHAIM3a NpeIMETHOH 00nacTy
U UefcBOl ay IHTOPHH,

[TK 8.3. QOcymectenare paspaboTKy au3aiiHa BeO-MpUTOKeHHA € YUYETOM COBPEMEHHEBIX TEHACHLME I
obnactu BeO-pa3palboTiy.

3.4.9. [poekTupoBaHue, pazpadoTKa ¥ ONTHMA3ALUA BeO-MPHIOKEHHH:

[TK 9.1. PazpabaThiBaTh TeXHHYeCKOE 3aJaHHe Ha BeO-NPUIOXKEHHE B COOTBETCTBUH ¢ TpeQoBaHHAM?
3aKa3zyHKa.

MK 9.2. PazpafaTbiBaTh BeO-NIPHIOKEHHE B COOTBETCTBHH C TEXHUHUYECKUM 3a0aHHEM.

IIK 9.3. PaspabarmiBaTs HHTepdeiic nmonp3oparens BeO-NPHIIOKEHHH B COOTBETCTBUM € TEXHHYECKHM
3aJaHHEM.

IK 9.4. OcymeCTBHHTB TEXHHYECKOC CONPOBOXIACHHUE H BOCCTAHOBICHHE BEG-H})HHO)KCHHﬁ B COOTBCTCTEHI
C TEXHHYCCKHM 3a0aHHEM.

TIK 9.5. Hpou3BoaAHTE TECTHPOBaHHE pa3paboTaHHOTO BEO-MPUITIOKEHHUS.
[1K 9.6. PasmeniaTe BeO-NpPHAOKEHHA B CETH B COOTBETCTBHH ¢ TEXHUUECKHM 3aIaHHEM.

IMK 9.7. OcyinectBnats cOop cratuctuueckodl uHbopmaunu o paborte BeO-MPUNOKEHUH I aHau3
3 heKTHBHOCTH €ro paboThl,

[IK 9.8. OcyulectBnsATs ayaAuT Oe3onacHOCTH BeO-NPUIIOKEHHS B COOTBETCTBHM C perlaMeHTaMH 0
0e30I1acHOCTH,

[1IK 9.9. MoaepHH3HpORATE BeG-TIPHIIOKEHHE ¢ YYeTOM MpPaBUN U HOPM MOATOTOBKM WHdopMauuy An
NIOMCKOBBIX CHCTEM.

[MK 9.10. Peanu30BLIBATE MEPONPHUATHS MO NPOABMXKEHUIO BeO-NpUNOXKEHHA B HHPOPMALMOHHC
TeNEKOMMYHUKaLMOHHOH ceTn "MiHTepHeT".

3.4.10. AIMUHKCTpHpOBaHHE HHPOPMALIUHOHHBIX PECYPCOB!
[TK 10.1. O6pabaTsiBaTh CTATHUECKHH K AUHAMHYECKHI HHPOPMAITUOHHEIH KOHTEHT.

1K 10.2. Pa3pabaTeiBaTh TEXHUYECKHE JOKYMEHTEl 1 YOpaBIeHHS UHPOPMAOHOHHBIMH PECYPCAMH,



3.4.11, PazpaboTka, aIMHHUCTPHPOBAHHE M 3alMTa Oa3 NaHHBIX:
T1K 11.1. OcymectsasTh cGop, 00paloTKy M aHaIH3 HHPOPMALIMK ANA (IPOEKTHPOBAHKA (a3 IaHHBIX.
[1K 11.2. IlpoektupoBaTh 6azy naHHBIX HA OCHOBE aHAIK3a NPEAMETHON 00acTH.

[IK 11.3. Paspabateiath 00bexTs! 6a3bl JaHHBLIX B COOTBETCTBHA C pe3ylbTalaMH aHallk3a NpeiMETHOH
o0JIacTH.

1K 11.4. Peann3onbiBaTh 0a3y JaHHLIX B KOHKPETHOH CHCTEME YIIpaBNEHHA 0a3aMu JAHHBIX.
ITK 11.5. AaMUHBCTpUpOBATh 0a3bl AAHHBIX.

[IK 11.6. 3amnpmaTs #EGOPMALHIO B Gase AaHHBIX € HCIONb30BAHHEM TEXHOJIOTHH 3AIUUThl HHPOPMALKH.



2. CrpyKTypa H coaep:xanne 00meodpa3oBaTeJbROH AHCHUNAHHE]

2.1. O0beM IHCHNITMHBL U BULL YueDHoi padoTb

Bun yuednoii padorni O0veM B
qacax

Ob6nem 00pazoBaTENLHOH NPOrpaMMbl AHCHMITIHHLL 330

B T.Y.

OcHoBHOE coaepKanHe 310

BT. ..

TeopeTHuECKoe 0byuenue 112

NPAKTHISCKHE 3AHATHS 168

TpodeccnoHaNLHO-0PHEHTHPOBAHHOE coaepKaHNe {COACPKAHNE NPHIIIAAHOIO 26

MOTYJIA)

B T. ".:

TeopeTH4ecKoe obydeHHne

NPAKTHYECKHE 3JAHATHA

CamocTonreabHan padora 20

IpomexyTouHasn aTTeCTANHA (FK3aMeH) 4




Hanmenosanne pazaenos u Tem | Coaepxanne yueGHOro Matepuana (0CHOBHOE H NpodlecCHOHANLHO- OPHEHTHpPOBaHHOe), | O6bhem | DopmHpyembie
JiaGoparopHbie H ApaKTHYeCKHe 3AHATHA, NPHKIaZHOH Moay/1b (MIPH HAJHYHH). 9acoB KOMIIeTeHUMH
1 2 3 4
Ocuognoe codepxucaniue
Pasgea 1. 18
IHoBTOpeHHEe KyPca MATEMATHKH
OCHOBHOM HIKOJBL.
Tema 1.1. ConepxaHue yueOHOro MaTepuana:
ean n 3axaun MaTemaTuxky npa | 1.[enp 1 331344 MaTeMaTHKH HPH OCBOCHHH CHELHAILHOCTH.
OCBOCHHH CTICIHANBLHOCTH. 2.bazoBble 3HAHHA U YMCHHS IO MaTeMaTHke B NpodecCHOHANBHOMN H B NOBCCIHEBHOMH Acs-
TENBHOCTH 2
Tema 1.2. ConepxaHue yuebHoro Mateprana:
[eabie n paudoHANbLHBIE YWHCTA. || HatypaibHEIE H HENBIE YHCITA.
2.PanmonansHble 9yucaa. ApudMeTHIecKHE onepauk B MHOXKECTBE PallHOHATBHBIX YHCEL.
3.00pamcHe nepHoanveckux npobeit 8 OOLIKHOBEHHDIE.
4. ApudpMeTHUIECKHE DCACTBRI HAA YUCIAMH,
5.JIclcTRUS HAZ NOJIONKHTENBHBIMH H OTPHLATENBHBIMH YHCIAMH, ¢ OOBIKHOBCHHBIMH K JAecs- 4

THYHBIMH APOOAMH.
6.JTeiicTBAS CO CTeNeHAMH, HOPMYIBI COKPALIEHHOIO YMHOXESHUS.

KoMOunuposasHoe 3aasTHE.




Tema 1.3,
JleiicTBHTENAbHbIE YHCTIA.

Conepxanne yueOHOTO MaTepHana:

1. JeitcTButensrbie uncna. Moxys JeHCTBATCIBHONO YUCHA.
2. IlpuGamkeHue AECTBUTENBHBIX YHCET K KOHEYHLIM JECITHYHBIM Apo0aM.

KoMOuHHPOBAHHOE 3AHATHE.

Tema 1.4,
[poueHTHLIE BEIMHCIEHNH B
npodeccHoHANBHBIX 32Ja4AX.

MpodeccnonanbLHO-0PHEHTHPOBAHHOE COACPKAHTE (COTEPKAHEE NPHKIATHONO MOTY M),

1 IlpocThie # CNOXKHBIC NPOLEHTHI,
2 IlpoueHTHBIE BbrduCIieHHs B NpodecCHOHANBHLIX 3a1a49aX

l'lpalcmtlecmoe JANATHE.

Temal.5.
YparHeHHA H HepaBeHCTBA.

Conepxanne y«ebHOro Matepuana;

Jluneiinbie, KBaApaTHLIE, APOOHO-NHHEHHEIE YPABHEHHS H HEPABEHCTRA.,

IpakTHyecKoe 3aHATHE.

Tema 1.6.
Peumenne 3aaa4w. Bxoanoi KoH-
TPOJb.

Coaepxanne yueOHOTO Marepyana:

1 .Beruucnenus u npeoOpa3zopanus.
2.YpaBHEHHS H HEPABEHCTBA.
3.I'eoMeTpHd HA IUIOCKOCTH .

KomOunuposanuoe 3anaTHe.

KonTpoasHasn pabora.

Paznen 2.

IpsMblie 4 MA0CKOCTH B Mipo-
crpancTBe. KeopaunaTte! n Bex-
TOPLI B POCTPAHCTRE,

Tema 2.1.

OcHOBHBIE NOHATHSA CTEPEOMET-
puu. Pacnosioikenne npsaMbIx H
NAOCKOCTEi.

Coaepxadie yuebHOro MaTepuana:

1. AKCHOMBI, CTCPCOMETPHH U CICACTBHA U3 HUX.
2.B3auMHOe pacrioyioskeHne MpAMbIX B MPOCTPAHCTBE.
3.IlapanieAbHOCTE MPAMBIX B IPOCTPAHCTBE.

KoMmOunnpoBannoe 3anfiTue.




Tema 2.2,
IMapaxiesHOCTE NPAMBIX, NIPA-
MOl U IIOCKOCTH, TIJIOCKOCTEeH.

Conepxanne ygeOHOro MaTepuana:

1.[MapanienbHOCTE NPAMOM H MAOCKOCTH.
2. IapanneneHOCTh IWIOCKOCTEH.
3.CaoiicTBa napawieNbsHBIX [II0CKOCTER.

KomOuHnpoBaHHOE 3aHATHE.

Tema 2.3.
Terpa>ap u napanieaenunes.

Cognepxkadue yyebHoOro MaTepHana:

1.Terpasap. Ceuenus TeTpasapa mIocKoCTHIO.
2.Ilapannenenunea. CeueHse napaUieNeineaa MmiIoCKoCThIO.

KomOunupoBanHoe 3ansiTne.

Tema 2.4. [lepnenanKyaspHocTh
NPAMBIX H IIOCKOCTEH.

Conepixanne yueOHOro MarepHaia:

1.IlpH3KaK NepneHANKYAAPHOCTH NPAMO B IIOCKOCTH.
2 IlepnerQUKY AP ¥ HAKIIOHHAS.
3.¥ron Mexay npaMoi U IHOCKOCTRIO,

KoMOuanposansoe 3ansTHe,

Tema 2.5,
TeopeMa o Tpex mepleHANKY -
pax.

Conepxande yuebHOro MaTepuana;

1. Teopema ¥ Tpex nepneHOHKYIApax.
2 IlepnedAMKyIAp K HAKIOHHAA.

KomOunnposanHoe 3aHATHE.

Tema 2.6. [TepnenauxkyaspHbie
MAOCKOCTH.

Conepixanue yueOHOro MaTepHana:

1. JIByrpasHelfl yron.
2 IlepnenIuKynapHbIE NIIOCKOCTH.
3.IIpu3nrak NepHEHANKYAAPHOCTH TIOCKOCTEH,

KomGnaHpoBaHHoe 3aHATHeE.




Tema 2.6.
[IpsaMeble ¥ IUIOCKOCTH B IPAKTHYECKHX
3aga4ax.

IIpodeccHoHaNbHO-0PHEHTHPOBAHHOE CodepkKaHe (Cogep Kanne NPHKJIAAHOTO
Moaynaa).

1.B3auMHOe paclonoxeHre NpsMbIX B APOCTPaHCTRE.

2.JlapannensHoCTh NPAMOH ¥ IVIOCKOCTH, NApAINAENbHOCT [IOCKOCTEH, NeprieHANKY-
JAPHOCTD TUIOCKOCTEH.

3.PacnosnosxkeHHe NpaMEBIX H IIIOCKOCTEH B OKPYXKAOWIEM MHpe. (IpHpoae,
apXHTEKTYDE, TEXHHUKE).

4.Pelnenue npakTHKO-OPHEHTHPOBAHHBIX 331a4.

l'lpalcrﬂqeucoe 3aHATHE.

Tema 2.7.

Pemenne 3aga4. [IpaMbie 0 ni1ocKocTH,
KOOPAHHATHI 1 BEKTOPbI B MPOCTPAHCT-
Be.

Cojepxanue y4eGHOTO MaTepHaIa:

1. PacnmonosxeHue IpAMEIX H NIOCKOCTEE B mpocTpaHcTBe. 2.1 leplieHAMKY NIIpHOCTE U
NapaIENBHOCTh [PAMBIX B IIOCKOCTEH.

[pakTryeckoe 3aHATHE.

Kourtposashas padora.

Pazznen 3.
Kombunatopuka.

16

Tema 3.1,
DIeMeHThI KOMOHHATOPHKH.

Jlexkuud.

Cogepxanne yueOHOro MaTepuana:

1.0cHOBHbIE NOHATHS KOMOUHATOPHKH.
2.TlepecTaHoBKH, pa3MeIeHHS, COUSTAHUS.

KoMOMHHpOBaHHOE 3aHATHE.

Tema 3.2.
Bunwom HewTtona u Tpeyroapnuk Hae-
Kaj.

Jlexuna.

Copepxanne y4ebHOro marepuana:

1.®opmyna bunoMa Heotona. CBolicTBa OMHOMHANBHEIX KO3 (PUITUEHTOB.
2. Tpeyronbauk [lackand.

KoMGHHHpOBRaHHOE 3aHSRTHe.

Temal.3.
3anaun Ha KOMONHATOPHKY.

MpodeccHOHATEHO-0PHEHTHPOBAHHOE COEMKAHNE (COMEPKAHNE MPHKIATHOTO
Moayas).




Pelenne npakTHKO-OpHEHTHPOBAHHBIX 33JaY.

IpaxkTHyeckoe 3aHATHE.

KoutpoasHas pabora.

Pazaen 4.
Koopaunarel B BEKTOPLL

18

Tema 4.1.

IpamoyroasHan cMCTeMa KOOPAHHAT B
npocTpaHcTee. Bexropnl B npocrpadcer-
BE.

Jlexuuas.

Conepxxanue yueOHOTro MaTepraia:

[TpamoyronaeHas cHCTEMa KOOPIUHAT B IPOCTPAHCTBE, BEKTOPH! B IPOCTPAHCTRE.

KombuuupopanHoe 3aHnaTHe.

Coneprxanue yueGHoro MaTeprania:

1.®opMynbl pacCTOAHMS MEKAY ABYMs TOUKaMH, YpaBHEHHE cdiephl, IIOCKOCTH U
MpAMOi.

2.CnoxeHue BeKTOpoR. PazjioxkeHue BEKTOPa 10 HaNIPaBICHHAM.

3.[eiicTBHA ¢ BEKTOpaMH, 3aXaHHBIMHM KOOpAHHATAMH.

4.YMHO}KEHNE BEKTOPA Ha YHCNO.

Tema 4.2.
CransipHoe NPOH3BeACHHE BEKTOPOB,

Conepxanne yueOHOro MaTepHaia:

1.¥roa mexay sexkropami [IpoeKuusa BEKTOpa Ha OCh.

2.CxangpHoe NPOH3BEJCHME BEKTOPA.

3.HMicnoap3oBanKe KOOPAHHAT BEKTODA IIPH PELICHUH MATEMATHUECKUX ¥ TIPUKIAAHBIX
3agad.

KomOunnporanHoe 3aHATHE.

Tema 4.3. IIpakTHK0-0pHEHTHPOBAHHbIE
3a1a4H HA KOOPIAMHATHOH NJIOCKOCTH.

Tpodeccnonaanno-opueHTHPOBAHHOE cOAep:KaHHe (coAepiKaHHe IPUKIAXHOTC
MOTyJId),

1. KoopanHaTtHas nsockocTh.
2.BelyMcnenne pacCTOSHUH M IIOIKAICH Ha IOCKOCTH.
3. KonnuecTBeHHEIE pacyersl.

[IpaxTHYecKkoe 3aHATHE.

Tema 4.4.

Conepxanue yueOHOro MaTepuaia :




Pemenne 3aaa4. KoopaAnHATHI H BEKTO-
pBl.

1. JlexapToBHI KOODARHATEI B IPOCTPAHCTBE. 2. BEKTOPHI B MpocTpadcTse.
3.CrnoxeHHe H BBIMMTAHHC BEKTOPOB. 4. YMHOMXEHHUE BEKTOpa HA YKCIIO.

5. Komnnanapreie Bextopel,  6.CkanfpHOe NPOU3BEACHUE BEKTOPOB,
7.PaznoxeHne BEKTOpa 10 TpeM HEKOMIUTAaHApHBIM BekTopaM. [IpocTeiinne 3anauu B

KOOpIHHATAaX. 2
8.KoopauHuatel BeKTOPA, PACCTOSHHE MEXKTY TOUKAMH, KOOPANHATHI CEPENHHBI OTPE3Ka,
CKaNApHOE MPOH3BEACHAE BEKTOPOB B KOOPJAHMHATAX, YTOJ MEXKY BEKTOPAMH, YIOJ
MEXAY MPAMOI M TINIOCKOCTHIO, YT/l MEXAY TUIOCKOCTAMH.
IIpakTHaecKkoe 3aHATHE.
Koutpoabsnana pabora. 2
Pasaen 5.
OcHoBbI TPHrOHOMeTpHU. TpHroHoMer-
pH4eckHe GyHKIHH. 36
Tema 5.1. Tpuronomerpnueckue pynk- | Conepkanne yaeOHOro MaTepHaia:
LM NPOH3BONBLHOTO Y4, uncna, Panu- | | Pagnanuas Mepa yria.
aHHafA H rpaxyCcHas Mepa yria. 2.IToBOpOT TOYKH BOKPYT Hayana KOOpAUHAT.
3.0OnpenencHue cHHyca, KOCHHYCA, TAHTE€HCA M KOTAaHTeHCa.
4.3HaKH CHHYCa, KOCHHYCA, TAHFEHCA H KOTAHTeHCa N0 YeTBEPTAM. 4
5.3aBHCHMOCTD MEXAY CHHYCOM, KOCHHYCOM, TAHI€HCOM H KOTAHT€HCOM OJHOIO U TO-
ro e yrna.
KomGuaHpoBannoe 3aHATHe.
Tema 5.2 Copepxanne ydeOHoOro Matepuana:
(OcHOBHBIE TPUIOHOMETPHUECKHE TOK- 1. TpuroHoMeTpHyecKHe TOXKIAECTRA.
aectBa. DopMyabl NpHBEXEHHA 2. CHHyc, KOCHHYC, TAHTEHC H KOTAHTCHC YIJIOB G H - O,
3.®opmynsl IpABEACHUS. 4

KomOuHMpoBaHHOE 3aHATHE.

Tema 5.3.

Conepxanue yqebHoro Matepuana :




CHAYyC, KOCHHYC, TAHTeHE CYMMBI H Pa3-
HOCTH ABYX YI0B. CHHYC H KOCHHYC
ABoiiHoro yraa. @opmyant NOJTOBHHHOIG
yria

1. CymMa u pa3HOCTb CHHYCOB. 2.CyMMa H pa3HOCTb KOCHHYCOB.

3.CrHyC U KOCHHYC ABOHHOrO yria. 4.DopMyJist IOIOBHHHOTO yTia.
5.IIpeoOpazoBaHis CyMMbl TPHIOHOMETPHYECKHX (YHKIUH B NPOU3BCACHHE H NPOU3-
BEJEHHSA B CYMMY.

6.BripakeHHe TPUTOHOMETPHUECKUX (QYHKIIHIA Yepe3 TAHTeHC NOJOBHHHOTO apTyMEH-
Ta.

7 ITlpeobpazoranua npocTeHilnux TPHTOHOMETPHIECKHX BBIPAKEeHHH.

KomGuuupoBanHoe 3aHATHE.

Tema 5.4.
@yuknuun, ux csoiicraa. Cnocobnl 3ana-
HHA QYHKLHH.

Copepxanue yueOHOro MaTepHaia :

1.0O6nacTE onpeaeneHys 1 MHOKECTBO 3HaUeHHH QyHKIHE.
2.YETHOCTD, HEHETHOCTD, NepHORHYHOCTE YHKIHHA. 3.Crnocobsl 3a1aHns GyHKLMH.

KoMmOunHpoBannoe 3aHATHeE.

Tema 5.5, Tpuronomerpudeckne pynk-
ILHM, HX CBOHCTBa H rpajduxn.

ConeprkaHue yueOHoro matepuana:

1. OGnacTe onpeAcncHUs H MHOKECTBO 3HAUEHHH TPHIOHOMETPHYECKEX (yHKUMH.
2. YETHOCTD, HEYETHOCTD, NEPHOIMYHOCTE TPHTOHOMETPUYCCKHX QYHKLMIA.
3.CroiicTBa M rpadHKd GYHKUMA y = COS X, Y =Sin X, y =tg X, y = cig X.

KoMOunHpoBaHHOE 3AHATHE,

Tema 5.6.
IIpeobpa3oBanne rpagHuKos TPHIroHO-
MeTpH4ecKHX PyHKUHI.

Conepxanne yueOHOTO MaTepHANa :

1.Cxarthe u pacTsXeHHe rpadMKOB TPHTOHOMETPHUESCKUX (byHKIHIL.
2. Hpeobpazopanne rpagHKoB TPHTOHOMETPHYECKHX (DYHKIIHIA.

IIpakTHYecKkoe 3aHATHE.

Tema 5.7.
Onucanne NpoN3BOACTBEHHBLIX NTpOLEC-
COB ¢ NOMOINLI0 rpadiKoB GyHKUNH.

IIpodrecclonanbHO-0PHEHTHPOBAHHOE coAepkaHe (coaepKAHHE MIPHKIATHOTO
MOIyAR).

HUcnons3osanue cBONCTE TPUrOHOMeTpUMecKUX GYHKIMI B npodeccHOHANBHBIX 3a/a-
qax .

IlpakTHIecKoE 3aHATHE,

Tema 5.8,
OfpaTHbIe TPHITOHOMETPHYECKHE

Conepxanne yuebHOro MaTepHaia:

Qbparuble TpUroHoMeTpryeckue dpyaxuuu. Mx cpoiicrea n rpadukn.




PyHKuHN. KomOunnpoBannoe zanatue. Z
Tema 5.9. TplroHomerpnueckne ypas- Coaeprxanue y4eOHOro MaTepuana:
HEHHA U HEPABEHCTBA. 1.¥paBHeHHe cOSs X = a. Y paBHEHUE Sin X = a. YpaBHeHHe tg x = a, cig X = a.
2.Pelienue TPUrOHOMETPNYECKUAX YPABHEHHH OCHOBHBIX THIIOB: IPOCTEHIIHE TPUTO-
HOMETpPHYECKHE YPABHEHHS, CBOAAILMECS K KBAIPATHBIM, PEIIAEMblE Pa3zNoXKEHHEM Ha 8
MHOXHTENHU, 0gHopoaHsie. [IpocTelitnye TPHrOHOMETPHYECKHE HEPABEHCTBA.
KoMOHBHpOBaHHOE 3AHATHE.
Tema 5.10. Conepxanne yuebHOro marepuana:
Cncremsl TPHTOHOMETPHYECKHX YPaB- " " 2
i CuctemMbl NPOCTEAINIAX TPHIOHOMETPHYECKHX YPABHEHHH .
H .
KomOuauposannoe 3anaTne.
Tema 5.11. Coaepxxanue yyeOHoro Marepuana:
Pewmcnne 32124.0CHOBbI TPHIOHOMET- 1.IpeoSpazosanue TPArOHOMETPHYECKHX BLIPAKEHHUIA.
puit. Tpuronomerphteckue yHKUHH. 2. Pemenne TpUrOHOMETPHYECKMX YPABHEHHIT H HEPABEHCTB B TOM YHCIE € HCIONb30- 2
BaHHEM CBOICTB (pyHKIMIA.
HpakTH4yeckoe 3aHATHE,
KouTponbnasa padora. 2
Pasgen 6. 10
Komnnekcunebie uncna.
Tema 6.1. Coaepxanue yuyeOHOro MaTepuaia:
KoMleKCHBIE THCA. 1.IloHATHE KOMDAEKCHOrO YHCNA.
2.ConpsxeHHBIC KOMIUIEKCHEIE YHCTA, MOJYTE 4 APTYMEHT KOMILIIEKCHOTO YH A,
3.®opmMa 3anHCcH KOMANEKCHOrO YHCHa (TeoMETpHYecKad, TPHTOROMETpHYECKad, al-
reGpauyeckan). 4
4. ApudMeTHdeckne AcHCTBHS ¢ KOMIUIEKCHBIMH YHCIIAMH,
KomOnunposanunoe zanarue,
Tema 6.2. Conepxkatue yuedHoro MaTepuania:
HpuMeHeHHe KOMIIEKCHBIX THCEL. 1.BeinonHeHHe pacuyeToB ¢ MOMOLLIO KOMIIEKCHBIX YHCEN. 4

2.IIpuMepel HCIONB30BAHHS KOMILIEKCHBIX YHCel.
IpakTH4ecKkoe 3aHATHE.




Kourpoassan pabora. 2
Paznen 7. 18
®ynxunn u1 rpadUK.
Tema 7.1. Conepxanne yyebHOro MaTeprana:
Crenennasn pyHKUu, ee cBOHCTRA 1 1.ITonsgTHe KOpHSA N-0ii cTENIEHU U3 AEUCTBUTEABHOTO YHCIIA.
rpaduk. 2. ®yHKIHHA ¥ = V% n UX CBOACTBA U rpaduKw. 4
3. CpoiicTBa KOpHA n-0il CTEreHH.
KoMOunHpoBanHoe 3aHATHE,
Tema 7.2.TIpeo6pazosanne seipaxenuii ¢ | Conepxanne yuebHoro Matepuaa:
KOPHSAMH N-0i CTeNneHH. [Ipeo6pasoBanye HppauHOHATBHBIX BRIPAXKEHHI.
Kom6nHHpoBaHHOE 3aHATHE. 4
Tema 7.3.CsoiicTBa cTeNeHH ¢ PaLHO- Conepxanue yuyebHOro Matepuana:
HaABHBIM H JeHCTBHTENbHLIM NMoka3aTe- | 1.IloHSTHe cTeneHH ¢ MODBIM PalHOHATBHBIM OKA3ATENEM.
JIIMH. 2. Crenennble QYHKIMH, HX CBOUCTBA B rpa(UKH. 2
KoMOuHHpOBaHHOE 3aHATHE.
Tema 7.4, Coaepxanue yueDHOro Matepuana:
Pemierde MppaliHOHANBHDBIX YPABHeHHH | 1. PaBHOCHIBHOCTD HPPALMOHATLHEIX YPABHEHKH 1 HEPABEHCTB.
H HEPABEHCTB. 2. MeToapl UX pelleHHs. 6
3.Pewrenine nppalliOHANLHBIX YPABHEHUM U HEPABEHCTB.
Kom0uHHpoBaHHOE 3aHATHE.
Tema 7.5, Conepxanne yuebHoro Marepuania:
Crenenn B KopHH. CtenenHan pynknua. | 1.OnpenencHue cTeneHHOH pyHKUAY.
2.Mcnonb3oBaHye ee CBOMCTB NPH PELLICHHH YPABHEHHHA H HEpaBEeHCTB 2
Koutpoabnan pabora.
Paznen 8.
IloxaszaTeabnan PyHKUHA. 18

Pazaea 8.1.

ConepsxaHie yuebHOro MaTepHaja:




Moka3zaTennHan GyHKUHA, ¢ CBOICTBA.

1.CreneHs C MPOH3BOILHBIM ACACTBHTEIEHEIM [10KA3aTENIEM.

2. OnpeneneHue HoKa3aTensHOH GYHKINH, ee CBOHCTBA U rpaduK,
3.3HaKOMCTBO C IPUMEHEHHEM NOKA3aTeNbHON PYHKLNH.

4.PernieHHe nNoka3aTeNnbHbIX YpaBHEHUH PYHKIIHOHANBHOTpahHIYECKHM METOAOM.

KﬂMﬁHHHpOBaHHOC JAHATHE.

Tema 8.2,
PeinleHHe HOKA3ATENIbHLIX YPAaBHEHHH U
HepaBEHCTB.

CoaepixxaHue yuyeOHOro MaTepyana:

1.PeLieHHe MOKa3aTeNBHBIX YPaBHEHHT METONOM YPaBHHBAaHHS MOKa3aTenel, METOIOM
BBEJICHHA HOBOH MepeMeHHOM, GpYHKIMOHAILHO-TPadUUECKUM METOIOM.
2.PellieHHe noKa3aTenbHBIX HEPABEHCTB.

Ilpalcru'leclcoe JaHATHE.

Tema 8.3.
CHcTeMbl TOKa3aTEAbHLIX YPABHEHHU.

Conepxanue yueGHOro Marepuana:

PemicHHE CHCTEM NOKA3ATENbHBIX YPABHEHHH.

KoMOHHHpOBAHHOE 3AHATHE.

Tema 8.4.
Pemenue 3aaa4. [lokazateasHan pyHk-
1HsA.

Coaepxanne y4eOHOID MaTepraia:

1.Pemnenue noka3aTenbHBIX YpaBHERHH METOAOM YpaBHHBAaHU MOKA3aTenel U MeTO-
[IOM BBEAECHHA HOBOM NepeMeHHOMH.
2. Pemenue noka3aTeNbHAIX HEPABSHCTB.

Kontpoasnan padora,

Paznea 9.
Jlorapugmer. Jlorapndpmuueckan GpyHk-
HHA,

24

Tema 9.1.
Jlorapndmuueckne HHeaa, JecATHIHBIH
H HATYPAJbLHBIH N0OrapM@Mul, TJHCIO &,

CoaepxaHue yueOHOro MaTepuana:

1.JIoraprdmM 4ucna.
2 JlecaTHYHBIN ¥ HATYPAAbHEIH JIOTapHOMBI, 4HCIO €.

KomMbHHHpOBAHHOE 3aHATHE.

Tema 9.2.
CeoiicTBa jJorapupmos. Onepauss ao-
rapugpmupoBanng.

Conepxanne yyeOHOro MaTepuasna:

1.CsoiicTBa norapugmoB. 2.0nepauuns norapapMupoBaHui.

KomOnauposaunoe 3aHaTHE,

Tema 9.3, Jlorapndpmagecckan GyHKINA,
ee CBOitcTBA.

Coaepxanne yuebHoro MaTepuana:

JlorapudpmMmuyeckas PyHKIHA H ee CBOHCTBa.




KomOnnnpoBanuoe zanatne.

Tema 9.4.
Pemenne norapupmMuvecknx ypapHeHnu
H HEPABEHCTB.

Conepxanue yueOHOro MaTepHana:

1 [TonsTre norapudmuyeckoro ypapHeHna. 2.0nepans NoTeHLHPOBaHUA.

3.Tpu ocHOBHBIX METOMA pelNECHHA AOTAPHPMHYCCKMX YPaBHEHHH: (PYHKIHOHAIBHO-
rpagHYeCcKHii, METON HOTEHIHPOBAHH, METO/ BBEACHHA HOBOH NMEPEMEHHOMH,

4. JlorapugpmAuecKue HEPABCHCTBA.

Kom6unupoBannoe 3aHsTHe.

Tema 9.5.
Cucrempl JorapundpmMuyeckux ypaBue-
HHH.

Conepxanune yuebHoro Matepuana:

1. ANTOpPUTM pelleHNs CUCTEMBI YPABHEHUH.
2.PaBHOCHAILHOCTE AorapHMUMECKHX YpaBHEHHHA H HEPABEHCTB.

KoMOHHRpOBaHHOE 3aHATHE.

Tema 9.6.
Jlorapudmel B npupose N TEXHHKE

TpodeccHoHANBLRO-OPHEHTHPOBAHHOE COAEpPRAHNE (COAEpKAHHE NPHKIAAHOTO
MOTYJIN).

1 Tlpumeneunne norapudma.2 Jlorapudmudeckas cniapans B npupoe.
3.Ee maremaruyeckie cBOKCTBA.

IIpakTHYecKoe 3anaTHE,

Tema 9.7.
Pemenne 3ana4. Jlorapudmei. Jlora-
patmutueckas dynKuua.

COI[C]))KEIHHG y‘iCGHOl"O MaTe¢pHaa:

1. Jlorapudmuyeckas GpyHKLUA.
2.Pewiense npocTefilMX JorapupMHIECKHX YPABHEHHH,

KonrpoanHan pabota.

Paznen 10. 38

MuororpaHHHKM # TeJIa BPAIHCHHA.

Tema 10.1. Conepxanue yuebnoro matepnana:

Bepmnnel, pefpa, rpasd MHOPOrPaHHN- | | [TonsTHe MHEOTOTpannuKa. 2.Ero snementer: Bepinunel, peGpa, rpadu.

Ka. 3. Muaronanes. 4.Ceuenue, 5.Beilyknble H HEBBIMYKJIBIE MHOTOIPAHHHKH. 2
Kom0OnuHpoBaHHOE 3aHATHE,

Tema 10.2. Conepxanmne yueOHOro Marepuana:

TMpu3ma, ee cocTapagonue, ceeHne. 1.IlonaTne npusmeL2. Ee ocHOBaHNS 1 DOKOBBIE TPaHH.

Mpaman ¥ NpaBHILHAS NPH3IMBL. 3.Beicota npusMsl. 4.[1psaMas n HaKIOHHAS PH3MA.
5.1lpaBunehas npu3Ma.6.CedeHHE NPH3MBL. 2

KomounnposasiHoe 3aHATHE.




Tema 10.3.
IMapannenennnen, kyd. Cewenne ky6a,
napajuienennnesa.

Copepxanne yueOHOro MaTepHana:

1.[apannenenunea, cpoficTBa MpAMOYroABHOro Napajienenuneaa, Kyo.
2.Ceuense ky0a, NapalieIeIHIEa.

KomOnuRpoBanHO¢ 3aHATHE,

Tema 10.4.

IInpamnaa, e¢ COCTABJIAOMIHE, CEUEHHE,
[IpaBaabuan NHpaMKAa. Y ceueHHasa NH-
pamMnaa.

CoaepxaHue yueOHOT0 MAaTEPHAJIA;

1.Ilnpamuna u ee snemenThl. 2.CedeHHe MUPaMHIEL
3.IlpaBunpHas mupamuga. 4.YcedeHHas nupamMuia.

KoMOumposaHHo¢ 3aHATHE,

Tema 10.5.
BoxoBan ¥ NoJTHAS NOBEPXHOCTL MPU3-
MBI, HPAMHABI.

Conepxanne yueOHOro MaTepHaa:

[Inotnans GoxoBOH U NONHON MOBEPXHOCTH NPU3MBI, THPAMHHI.

KoMOuHHpOoBaHHOE 33HATHE.

Tema 10.7.
Hpumepbt cuMMeTpuit B npotdeccun.

[IpodreccHOHANLHO-OPHEHTHPOBAHHOE CORCPAKAHEE (COACPKaHHE NPHKJIANHOIO
MOy Jisl)

CHMMETpHSA B IPHPOIE, APXHTEKTYPE, TeXHUKE, B OBITY,

IlpakTHUYeCcKOe 3aHATHE.

Tema 10.8,
HpasuibHble MHOTOTPAHHHKH, HX CBO-
C¢TBA.

Conepxanue yueOHOro MaTepHana:

1.ITousaTHEe MPaBUNBHOIO MHOMOrPAaHHHKA,
2.CpoiicTha IpaBUNSHEBIX MHOTOTPAHHHKOB.

l'lpam"nqeclcoe JAHATHE,

Tema 10.9.LHnaunap, ero cocrapisio-
mue. Cevenne HINAHHAPA.

Conepxanue yuebHoro Marepyana:

1.1JunuHAp K €ro 3NeMEHTEL.
2.CeucHre UHARH/PA (IAPALIENBHOE OCHOBAHHUIO H OCH).
3.Pa3BepTKa nHIHHIPA.

KoM0OHHNpoBaHHOE 3aHATHE,

Tema 10.10.
Konye, ero cocrapmiomue. Cevenne
KOHYca.

Conepxanue yueOHOro MaTepmana:

1.Kotyc u ero aneMeHTHI.

2. CeyeHne KOHYcCa (MapauieNEHOE OCHOBAHUIO H NIPOXOJsALIEe Yepes BEPIIMHY), KOHUYE-
CKHE CCUCHHUA.

3.PasBeptka koHyca.




KoMOHHHpOBAHHOC 3aHATHE,

Tema 10.11.
Yceuennniii koHyc. Ceuenue yceseH-
HOT'0 KOHYcA.

Copaepxanne yueGHoro Matepuana:

1. YceveHublit KOHYC.

2.Ero ofpazyomnas H BEICOTA.
3.CeueHue yce4eHHOTO KOHYcCA.

KomOnHnpoBaHNOE 3aHATHE.

Tema 10.12.
1lap u chepa, HX ceueHH.

ConepxaHne yyeOHOro MaTepuana:

1. lap u cdepa.
2.B3auMHOE pacnolioxkerne cepbl H NIOCKOCTH.
3.Ceyenue uiapa, chepsl

KoMOHHHPOBaHHOE 3AHNTHE,

Tema 10.13.
TMonarne 06 o0beme Teaa. OTHoINeHNE
o0bLeMoB MeAOGHBIX TET,

Conepxatine yyeGHOTO MaTepraa:

1.Tlonsatue o6 oGreme Tena. 2. O6beM KyGa W IpAMOYrONBHOTO Napalieennne/ia.
3.00beM mpusMel i timsHApa.  4.0THOEHNE 00BEMOB N10LOGHBIX TeIL.
S.I'eomeTpuueckiii CMBICT ONpeACHNTENS 3-T0 NOpAIKa.

KoMOHHNpOBAHHOC 3AHATHE.

Tema 10.14.
O0beMBl H IIOIAAH NNOBEPXHOCTEH
TeJL

CognepskaHue yqeOHOTO MaTepHana:

1.06bemer nupaMuapl 1 koryca. 2.06wem mapa. 3 .Ilnowann nosepxuocteii Ten.

KomOuuupoBannoe 3ansrue.

Tema 10.15.
KomORHALHN MHOTOTPAHHHKOB H TeN
BpAIICHHS.

Cozepkanue yueGHOro MaTepHana:

KoMOuRnanuu reoMeTpu4ecKux Teil.

IIpakTnyeckoe 3aHATHE.

Tema 10.16.
IeoMeTpuyeckne KOMOHHALHNY HA
npaxkTHKe.

ConepxaHnie y4yeOHOIO MaTepHAA:

HcnonbizoBanue koMOMHALMH MHOTOTPAHHUKOB ¥ T BpaLICHHA B IIPAKTHKO-
OpHEHTUPOBAHKEIX 3a0a4aX.

[IpakTHYecKoe 3aHATHE.




Tema 10.17.

Coaepxanne yyebHOro MaTepuana:

Pewenue 3ana4. Muororpansuky u O6neMbl H INIOIATH NOBEPXHOCTH MHOTOIPAHHHKOB H TEJ BPalICHHUS. .
TEJIa BpallleHns.
Konrpoabnas pabora.
Paznen 11.
Ilponisoanan GyHKuHN, ee NpHUMEHe- 18
HHe
Tema 11.1. Conepxanue yyeGHOTO MaTepiana:
MouaTue nponssoanoii. PopMy bl 0 1.0npenenenne YACIOBOH TOCISAOBATSIBHOCTH 1 CIIOCOORI €€ 3a0aHus,
npasuna tHpPpepenpopaHHnA 2.CBoiicTBa 9HCIIOBBIX [OCIEA0BATENBHOCTE ],
3.0npeaenenne npeaena NOCNEAOBATENBFHOCTH.
4 BhIuMcIeHHE NPERENOB NOCIeROBATENBHOCTEH.
5.Ipenen ¢pyuxuud Ha GeckoneynocTH.  6.JIpeaen pyHKIHH B TOUKE.
7 [pupammenue apryMenTa. 8. Ilpupamenue GyHKIHH.
9.0npeaenenne npouseoaHoi. 10.AropuT™ OTBICKaHHA NPOUBOAHOH
KomOuHHpOBAHHOE 3aHATHE,
Tema 11.2. Coneprxanpe yueOHOro MaTrepHana
Mponssoanas crenenHoit ¢pyHk- [pasuna anddepeHNUpOBaHHS CTENEHHON GYHKLIUN. 2
IHH. [por3BoaHAas CROKHBIX GYHKLIHR
KombHHHpoBaHHOE 3AHATHE,
Tema 11.3. Conepxanue yqeOHOro MarepHana:
IIpou3soanbie CyMMBI, Pa3sHOCTH 1. @opMyns! nuddepeHuupoBaHus.
NpoU3IBEACHHANA, YACTHOTO, 2 IlpaBuna aHddepeHIHpOBaHNA. 6
KomOuHHpoBaHHOE 3aHATHE.
Tema 11.4. Conepxanue yaeGHOro MaTepuana:
TlpousBoauble TPHTOHOMETPHYe- | | OnpeaelieHAE COKHOI GYHKIHH.
ckux ¢ynxunii. lIpoussonas 2 T1pon3BO/IHAS TPUTOHOMETPUYECKHUX (YHKIMI. 4

co%HoN PYyHKUHH.

3. IIpoussoauan cioxHOH PyHKIHA




KomOuHHpOBaHROE 3AHATHE,

Tema 11.5.
pon3BoaHbIC HEKOTOPEIX €=
MEHTAPHbIX PYHKIHA.

Conepxanue yuebHoro MaTepHana:

1.OnpenencHue eMEHTAPHEBIX QYHKIAH.
2.(>opMyaBl NPOM3BONHON NOKAa3aTeNbHOM, TorapudMHUYECKOH U TPUTOHOMETPHUECKOH
byHKIHA.

KomOnEHpoBanHoe 3aHATHE,

Tema 11.6.
Pemenne zagau. [Iponzsognan
dyHKuuH, ce MpAMeEHeHHE.

Conepxanne yuebHOro MaTepHana:

1.®opMyasl ¥ npaBuna andbepeHIUPOBAHUA.
2.HcenenoBanue yHKIUHA ¢ MOMOLIBIO IPOH3BOIHOM.
3. HauBonbuiee 1 HauMeHbLIEe 3HAYEHAA DYHKLIHH .

KouTpoashan pabora.

Pazaen 12,
HHTerpan H ero npuMeHeHueE.
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Tema 12.1.

Coaepxanue yuebHOro MaTepHana:

ITepBoobpa3zuas. 1.I1eproobpasHas.
2.IIpapuna Haxo¥NeHUS IEPBOOOPA3HBIX.
KomonkuposaHHoe 3aHATHE,

Tema 12.2. CopepxaHue yueOHOro MaTepuania:

[Inomans KpuBoAHHeHHOMH Tpa-
neuud B uHTerpand. Gopmyna
Hurotona - Jleitonuna.

1.Kpusonmreiinas tpaneums. [1nomans KpuBOMMHERHON Tpaneuuu.
2.0mnpeneneHHbIR MHTErpal.
3.®opmyna Helotona— Jleiibanna.

Kom0uHnposanioe 3aHATHe.

Tema 12.3. Coaepxanue yaebHoro MaTepyana:
Heonpeaenennuiit b onpeaese-  [Tioygrpe HeonpeaeneRHOTo HHTErpaa. 2
Hbiii HHTerpabl
KomMOHHHpOBaHHOE 3aHATHE.
Tema 12.4. Cogepkanie yueHHONO MarepHana:
IlousaTHe 06 onpeeseHHoM HHTe- | [eoMeTpuyueckHii CMBICIT ONPENETCHHOIO HHTETpANA. 6

rpajie KaK INIolaad KpuBoJin-
Helno# Tpaneny.

KomMOHHENpOBaHHOE 3aHATHE,




Tema 12.5,
OnpeneseHnblit HHTErpaa
B JKH3IHH.

IlpodreccrokaNbHO-0PHEHTHPOBAHHOE coAepKaHHe (COAePKAHNEC MPHKAAAHOIO MOTY-
na).

1.I'eoMeTpHYECKHii CMBIC! OMPEACICHHOIC HHTErpana.

2.®opmyna Helotora - Jleiibuua.

3.PeneHde 3a71a4 Ha NpHUMEHEHHE HHTETPAIA U BEIMUCIICHAA PHIMUCCKUX BENMMYHH H
nnomaiei.

IpakTHYeCKO€ 3aHATHE.

Tema 12.6.
Pentenne 3ana4. [lepsooGpaznan
DYHKUNH, ¢ee IpHMeHEHHE.

CoaepxaHue ydebHOro MaTepHana:

1 IleprooOpazHan pyHKIHH.
2 Ilpapnia HaxoKOeHHS NEPBOOOPA3HBIX.
3.E¢ npuMeHeHrue,

Kontpoasuas pabora.

Paznea 13.

aeMeHThI CTATHCTHKH H TEOPHH 12

BEpPOATHOCTEI.

Tema 13.1. Conepxanue yuyeOHOro MaTepuana:

JAMCKpeTHAA CRYHaHHAs BEIMH- [ Byqey cnyvaiinpix BeNHuMH. 2.0upeacne ne IMCKPETHOM CyyaliHOH BEHYHHEI.

Ha, JAKOH €€ paclipene/icHu . 3.3akon pacnpe/ieieHus JHCKPETHOH ClydaliHoM BeTUYHHBL. 4
4.Ee YyHCIOBbIE XapaKTEPUCTHKH.
KoMOHHRpPOBAHHOEC 3aHATHE,

Tema 13.2, Cogepxanue yueOHOro MaTepHana:

3agayn MaTeMaTHYeCKOH CTATH- | BapuaunOHHBIA PALI.

CTHKH, 2.ITonHroH 4acToT M rUCTOTpaMMa. 4

3.CTaTHCTHYECKHE XapaKTEPUCTHKH psaa HabmonaeMbIX JaHHBIX.

KoMOHHHPOBAHHOE 3AHATHE,

Tema 13.3.
CocTapaenne Ta0uI 1 NHATPaMM

HpodeccHoOHANLHO-OPHEHTHRPOBAHHOE coflepiKaRne (Cogepikanne NPHKIATHON0 MOTY-
an).




HAa NPAKTHKE,

1 Ileprunan 0OpadoOTKa CTATUCTHYECKHUX JAHHBIX, 4
2.I'padpmueckoe KX NpeICTABICHUE,
3.HaxoxneHue cpeaHuX XapaKTepUCTHK, HaonaeMBIX IaHHBIX.
Ilpakrinyeckoe 3audaTHE.
Paznen 14. 20
¥YpaBuenusi H HEPABEHCTRA.
Tema 14.1. Conepxanue yuebHoro MaTepHana:
Panuocuuauo{;;b YpasHennt n 1.PaBHOCHIIBHOCTE YpaBHEHHH U HepaBeHCTB. OnpenencHHsL.
HEPABEHCTB. LVOIHE METOALI PE- | 5 (ycpopubie TeopeMbl PABHOCHIBHBEIX NEPEXONAX B YPARBHEHHAX U HEPABEHCTRAX. 4
- 3. OOmme MeToAbl pellleHHA YpaBHE