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1. HACIOPT IPOI'PAMMBI YYEBHOM JUCHHAITINHBI
«MareMmaTuka»

1.1. Ob6uaacTh npMMeHeHHUs MPOrPAMMBI
Pabouas nporpamma yuyeOHOW ITUCHUILIMHBI SBIISETCS YAaCThIO IPOTrPaMMBI
MOJATOTOBKU CHENUAIMCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO mo
cnennanbHocTH 38.02.08 Toprosoe nemno, BXOAIIEH B COCTaB YKPYHHEHHOU
rpynmsl 38.00.00 DxoHoMuKA U yIIpaBJIeHHE.
Pabouass mporpamma paszpaborana B cootrBercTBUU ¢ ®PI'OC COO Ha
ocHoBanuu ®I'OC CIIO no cneunanbHocTH 38.02.08 Toprosoe aeso u ¢ yueroMm
IPUMEPHON MTPOrpaMMbl 00111€00pa30BaTEIbHOM AUCHUILINHBI «MaTeMaTHKa.

1.2. MecTo IMCHUIJIMHBI B CTPYKTYpe Npo¢ecCHOHAIbHOH MPOrpaMMbl
CI10
VYuebnas aucrurinHa «MaTeMaTHKa» BXOJIUT B 00IIe00pa30BaTEIIbHBIN
UKJ Y4eOHOTO TIJIaHa.

1.3. Ileau u niaHupyemblie pe3yJibTAThbl OCBOEHUS IMCHHIIMHbI

ComepkaHne TMporpaMMbl  y4eOHOW  IUCHUIUIMHBI — «MaTtemMaTukay
HaNpaBlIeHO Ha JOCTH)KCHHE pe3yJlbTaTOB €€ W3yUYeHUS B COOTBETCTBUHU C
tpedoBanusiMu GI'OC COO c yuerom npodeccuonanbHoi HanpasiieHHOCTH PI'OC
CIIO no cnenuansHocTy 38.02.08 Toprosoe aeno.



Oco0oe 3HaueHue aucUUIIMHA uMeeT npu (opmupoBanuu U pazButun obmwmx (OK) u mpodeccumonanbubix (1K)

KOMIIETCHIUNA:
O6mue (OK)! u npodeccnonannunie (IMK)2 IInanupyemble pe3y/bTaThbl 00y4eHHS
KOMIIETeHI[UHU O6ume’ JucuuniMHapubie (mpeaMerHbie)?
OK.01 BriGupath ciocoObl pemieHus 3aaa4y - TOTOBHOCTb K TpYyIdy, OCO3HaHHE - YMETh BBIYHUCIIATH T€OMETPUUECKUE BETUUUHBI
npodeccHOHATBLHON JESITeTLHOCTH | LIEGHHOCTH MacTepCTBa, TPYA0JI00ue; (nmuHa, yroj, IUIOmAagb, OO0BEM,  IUIOIIAIb

IMPUMCEHHUTEIIBHO K pa3JIMYHbIM KOHTCKCTaM

- TOTOBHOCTH K aKTHBHOM JCATCIIBHOCTH

TEXHOJIOTUYECKOM u COLIMATILHOM
HaIpaBJIE€HHOCTH, CIIOCOOHOCTH
MHULIUUPOBATH, IJIaHUPOBATH u
CaMOCTOSTEIBHO BBITIOJTHATH TaKyro
JIeSITEIbHOCTB;

- MHTEpeC K pasnuuHbIM  chepam
npodecCHOHANBLHON e TENHHOCTH;

- OBIaJICHHUE YHUBEPCATbHBIMHU

y4eOHBIMH MTO3HABATETHHBIMU JICHCTBUSIMH:
a) 0a30BbIE JIOTHYECKUE JICHCTBUS:
- CaMOCTOSTEeNbHO (OpMYyTUpPOBATH U

aKTyaJlu3UpoBaTh npobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBJIHMBAaTbH CYIIECTBEHHBIN

MpU3HAK WM OCHOBAHUS [UIsl CpaBHEHWS,
KJaccuukanuu u 0000IICHUS;

- OompenensTh Leld  JACSITENbHOCTH,
3aJaBaTh IapaMeTpbl W KPUTEPUH UX
JIOCTH>KCHHS;

MOBEPXHOCTH), UCHOJb3ys HM3y4deHHbIE (HOPMYIbI U
METO/bL;

- yMeTh OIIepUpOBaThH MOHATUAMU:
MpsIMOYTOJIbHAsi CUCTEMa KOOPAMHAT, KOOPIMHATHI
TOYKH, BEKTOpP, KOOPJAMHATHI BEKTOpPA, CKAISIPHOE

IIPOU3BENICHNE, YIrOJd MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEJCHNUE BEKTOpa HA YHUCIIO;
HaxXoJWTh C TIOMOIIBIO M3YYEHHBIX  (hopmyn

KOOPJMHATHI CEPEIMHBI OTPE3Ka, PACCTOSIHIE MEKITY
IBYMsI TOUKaMHU;

- yMeThb BBIOUpPATh NOIXOISAMIMA H3YYEHHBIN
METOJ [ peuleHMsl 3ajadd, paclo3HaBaTh
MaTeMaTH4ecKkue (pakThl U MaTEMaTHUYECKHE MOJIEIH
B IMPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX, B
HCKYCCTBE; yMEHHE MIPUBOJIUTH MIPUMEPBI
MAaTeMaTUYECKUX OTKPBITUH POCCUMCKON U MUPOBOM
MaTeMaTUYECKON HAyKH.

- yMeThb OIIEpUpPOBAThH HOHATHUSAMH:
ONpEICNICHUE, AaKCHMOMa, Teopema, CIEACTBHE,
CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO, PABHOCUJIbHBIE
(bopMyITUPOBKHY; YMEHHE (HOPMYITHUPOBATH 0OpaTHOE
U TPOTHUBONOJIOKHOE YTBEPKACHHUE, INPUBOAUTH

! OK ykassiBarorcs B coorBerctBrn ¢ ®T'OC CITO peanusyeMoil ClennaibHOCTH

2TIK ykassiBarotes B cootBerctBun ¢ ®I'OC CIIO peanuzyemoli ciequaabHOCTH

3 VKa3bIBAKOTCS JMYHOCTHBIE U MeTanpeaMeTHble pe3ynbrarsl n3 ®TOC COO (B nocieaneit penakiu ot 12.08.2022), GpopMupyembie 06111€00pa30BaTENbHON AMCIHMILTMHOM

4 JlucuunnuHapHble (MPeJAMETHBIE) PE3YIBTATHl YKa3bIBAIOTCS B COOTBETCTBUM C UX TOJNHBIM nepeuneM Bo GI'OC COO (B nocneaneit penakuuu ot 12.08.2022)




- BBIABJIIATH
MMPpOTUBOPCUUA B
SIBJICHUAX

- BHOCHUTB KOPPCKTUBLI B ACATCIIbHOCTD,
OLICHUBATh COOTBECTCTBHC PE3YJILTAaTOB
eJsiM, OLICHUBATL PUCKU,

- pa3BuUBaTb KpPCAaTUBHOC MBIIIJIICHUC
IIpU pCHICHUHN KU3HCHHBIX HpO6J’ICM;

3aKOHOMEPHOCTH u
paccMaTpuBaEMBbIX

b) 6azoBbie HCCTIE0BATEIIbCKUE
JCUCTBUS:

- BJAJCTH HaBBEIKAMH y4eOHO-
HCCIICIOBATEIIHLCKOM " MIPOEKTHOMN
NEeATeTLHOCTH, HaBbIKAMH  pPa3pelIeHUs
npobiem;

- BBIABISITh NPUYUHHO-CIICJICTBEHHBIE
CBA3M M  aAKTyaJu3upoBaTh  3ajady,

BBIIBUTATh TUIIOTE3Y €€ PelIeHHs], HAaXOAUTh
apryMeHThl Ui JI0Ka3aTelIbCTBA CBOUX
YTBEP)KICHUM, 3aJaBaTh IapamMeTpbl MU
KPUTEPUU PEILICHHUS;

- AHAJNU3MPOBATH TOJIYYEHHBIE B XOJE
penieHus 3aa4u pe3yJsbTaTbl, KPUTUUECKH

OLICHUBATh 150. JIOCTOBEPHOCTb,
IIPOTHO3UPOBAaTh M3MEHEHUE B  HOBBIX
YCIIOBUSIX;

- yMETb  IIEPEHOCUTH  3HAHUA B

MIO3HABATEJIbHYIO M MPAKTUUECKYI0 00JacTu
JKU3HEEATEIbHOCTH;

- YMETh HWHTErpUpPOBATH
pa3HbIX IPEeIMETHBIX 00JIacTel;

3HaHUA U3

MpUMEPBl U KOHTPIPUMEPHI, MCIOJIB30BaTh METOJ
MaTeMaTHU4eCKOU WHIYKLNY; MIPOBOJIUTH
JTIOKA3aTeJIbHBIE PACCYXICHHS MPU PEIICHUU 3aj1ad,
OLICHUBATh JIOTUYECKYIO MPaBUILHOCTh
pacCyKIeHHUI;

- YMETb ONEPUPOBATH MOHSATUSMH: MHOMXECTBO,
MOJAMHOXKECTBO, OMNEpalid HaJl MHOXKECTBAMH;
YMEHUE HCHOJIb30BaTh TEOPETUKOMHOKECTBEHHBII
anmapaTr i ONHUCAHUS pPEaTbHBIX IPOILIECCOB W
SIBJICHUM ITPU PEILIEHUH 33724, B TOM YUCJIE U3 IPYTUX
y4eOHBIX IPEIMETOB;

- yYMETh ONEepUpOBaTh TOHATUSAMHU: Tpad,
CBSI3HBIN Tpad, IepeBo, MUK, Tpad Ha TUIOCKOCTH;
YMEHHE 3a/1aBaTh U OMUCKHIBATH rPpadbl

- pPa3NMYHBIMA  CTHIOCOOAMU;
rpadbl mpu peleHUN 3a/1a4;

- YMETh CBOOOJHO OTEPUPOBATH TOHATHUIMH:
COUYETaHHE, NEPECTAHOBKA, YUCIIO COUYETAHUN, YUCIIO
MepecTaHOBOK; OMHOM HbIOTOHA; yMEHUE TPUMCHSITH
KOMOMHATOpHbIE (AaKThl W  pacCyXIEHUs Ui
pelieHus 3aay;

- YMETbh ONEpUPOBATh MOHATUSAMHU: HATYpaJIbHOE
YUCTI0, LEJI0E YHCIO, OCTaTOK 10 MOJIYJIIO,
palMOHANIBHOE YHUCJIO, HPPALMOHAIIBHOE YHUCIIO,
MHOXECTBA HATypPaJIbHBIX, IEJbIX, PallMOHAIBHBIX,
NEUCTBUTEIBHBIX YHUCEJN; YMEHHE MCIOJIb30BaTh
MPU3HAKK  JCIUMOCTH, HAUMEHBIIMK  OOIIHMi
JeNUTeNb 1 HauMeHbIlee 00111ee KpaTHOE, aJrOpUTM
EBximna mnpu pemieHun 3adad; 3HAKOMCTBO C

HCII0JIB30BATH
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- BbIABUI'aThb HOBBIC HJICH, npe,unaraTb
OpPUTHHAJILHBIC MTOJAXO0/IbI U PEIICHUS;

- U CIOCOOHOCTL HX MCIIONL30BAHUS B
MO3HABATENILHON M COIMAIbHOM MPAKTUKE;

Pa3IIHBIMH MO3UIIMOHHBIMH cUcTeMaMu
CUUCIICHUS;

- yMeTb CBOOOIHO ONEPUPOBATH MOHATHUSIMHU:
CTelleHb €  LEJbIM  IIOKa3aTesleM, KOpEeHb
HATypaJbHOH CTENEHHU, CTENEeHb C PaIOHAIBEHBIM
rokasarejieM,  CTeNeHb € JeHCTBUTEIbHBIM
(BellecTBEHHBIM) IOKa3aTeseM, Jorapupm vucia,
CHHYC, KOCUHYC U TaHT€HC ITPOU3BOJILHOTO YHCIIA;

- yYMETb ONEepUpPOBATh MOHSATHSIMHU: TOXIECTBO,
TOKIECTBEHHOE  IpeoOpa3oBaHME,  ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YPaBHCHHWH W HEPABEHCTB,
PaBHOCHIIBHOCTh YPAaBHEHUI, HEPAaBEHCTB U CUCTEM,
pamnroHaIbHbIe, UPPAIMOHATIFHBIE, TTOKa3aTeIbHbIC,
CTETIEHHBIE, JorapupmMuyecKue,
TPUTOHOMETPHUYECKHE YypaBHEHHs, HEPABEHCTBA W
CHCTEMBI; YMEHHUE pellaTh YpaBHEHUs, HEPABEHCTBA
U CHCTEMBl C TIOMOIIBIO PpA3JIMYHBIX IPHEMOB;
peliaTb yYpaBHEHHs, HEPaBEHCTBA M CHCTEMBI C
napaMeTpoM; NMPUMEHSTh ypaBHEHHs, HEPaBEHCTBA,
UX CUCTEMBI JJIsl PeLIeHUs MaTeMaTHUYeCcKUX 3aJa4 U
3a/a4 U3 Pa3IMYHBIX O0JacTel HayKu U PeajbHOU
KHU3HU;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHUSIMHU:
rpaduk QyHkuuu, ooOpatHas QyHKIUS, KOMIO3HIIUS
byHKUMHA, JWHeWHas QYHKOMA, KBaJpaTHYHAsS
¢byHKuMsA, creneHHas — QYHKIHMA C  LEJIBIM
rmokaszarejieM, TpPUTOHOMETpUYecKne  (yHKIHH,
oOpaTHbIe TPUTOHOMETPUUYECKHE byHKIMY,
MoKa3zaTenbHasi W Jiorapupmuueckas (QyHKUUU;




yMEHHE CTPOUTh Tpa@UKu (QYHKIMHA, BBIIOIHSITDH
npeoOpa3oBaHus rpaguKoB (HyHKIMH;

- YMEHHE HCIO0JIb30BaTh Ipaduku GyHKIUN JUIs
U3Yy4EHHUs NIPOLIECCOB U 3aBUCUMOCTEN IIPU PELICHUH
3aJ1a4 U3 APYTUX y4eOHBIX IPEAMETOB U U3 PEAIbHOM
JKU3HH; BBIpaKaTh (OPMYJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU;

- yMEHHE CBOOOJHO ONEpUPOBATH MOHATUSAMHU:
YETHOCTh (YHKUUHU, NEPUOAUYHOCTb (PYHKIIMH,
OrPaHUYEHHOCTH byHKUIMY, MOHOTOHHOCTb
GyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJsibliee U
HalMEHblIIee 3HaueHUs] (YHKIHUU Ha TPOMEXKYTKE;
yMEHHE NMPOBOJIUTH HCCie0BaHne QYHKIUY;

- yYMEHHE HUCMOJb30BaTh CBOMCTBA M TpapuKu
GyHKIUR U1 pelieHus ypaBHEHHM, HEpaBEHCTB U
3aJjady  C  mapameTrpamu; — u3o0paxkaThb  Ha
KOOPJAWHATHOM IIJIOCKOCTH MHOKECTBAa PEIICHUN
ypaBHEHH, HEPAaBEHCTB U MX CHCTEM;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATUSIMHU:
M0CJIEe10BaTENbHOCTD, apupMeTHYECKast TPOrpeccus,
reoMeTpHuuecKas nporpeccus, 0ECKOHEYHO
yObIBaroIas reoMeTpudeckas Mporpeccus; yMeHHe
3aJlaBaTh I0OCJIEI0BAaTEIbHOCTH, B TOM YHCIE C
MOMOILBIO PEKYPPEHTHBIX HOpMYT;

- yMeTh OIepupoOBaTh TIOHSATHSIMH:
HENpEepbIBHOCTh  (PYHKIMM, aCUMIITOTHI TIpaduka
¢byHKIMH, TIepBast ¥ BTOpask MPOU3BOAHAS (YHKIINH,
reoMEeTpUYECKUI U duznueckuit CMBICIT
MIPOM3BOJHOM,  MNEpBOOOpa3Has,  ONpeIesICHHBIN
MHTErpajl;, yMeHUEe HaXOIUTh




- acuMnToThl rpaduka (QyHKUUU; yMEHHE
BBIUUCIIATh IIPOU3BOJHBIE CYMMBI, INPOU3BEACHMUS,
YaCTHOIO M KOMIIO3MLUHU (PYHKLIMHA, HaXOAUTh
ypaBHEHHE KacaTeJIbHON K rpaduKy QyHKIMHU;

- YMEHHE MHCIOJIb30BaTh IPOU3BOJHYIO JUIS
uccrnenoBaHus  QYHKIMHA,  JUII  HaXOXKICHUS
HAWIYYILEro peleHusl B NPUKIAIHbIX, B TOM YUCIIE
COLIMAJIbHO-?)KOHOMMYECKUX U (PU3MUECKUX 3a/1a4ax,
IUIS OIIPENIETICHUsI CKOPOCTH U YCKOPEHHUSI; HAXOAUTh
IUIOINAAN U 00BEMBI (PUTYp C TIOMOIILIO UHTErpaa;
MIPUBOJIUTH IIPUMEPBI MaTeMaTH4eCKOIo
MOJICJIMPOBAaHUsS C TOMOIIbI0 AupPepeHInanbHbIX
YpaBHEHHU;

- YMETb OIEPUPOBATH MOHATUSMHU: KOMIUIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHbBIE YHCia, MOIYJIb
U apryMEeHT KOMIUIEKCHOTO uHcia, (opMma 3amucu
KOMILIEKCHBIX qucen (reomeTpuyeckas,
TPUTrOHOMETpHUUECKass W anredpaumdeckas); yMeTb
NPOM3BOIUTh  apu(PMeTHUecCKue  JEHCTBHS  C
KOMIUIEKCHBIMU ~YHCJIaMH; TPUBOJUTH IPUMEPHI
HCIIOJIb30BaHUsl KOMIUIEKCHBIX UHCET,;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUSAMU:
cpenHee apudmMeTHuecKoe, MeJaHa, HanbobIee U
HalMEHbIIEe 3HAa4YeHWs, pa3Max, JUCIEpCHs,
CTaH/IaPTHOE OTKJIOHEHUE JUIsS OMHCAHUS YUCIIOBBIX
JAHHBIX; YMEHHE HCCIeoBaTh CTaTHUCTUYECKUE
JaHHBIE, B TOM YHCIIE C TPUMEHEHUEM IpauyecKux
METOZIOB U 3JEKTPOHHBIX CpEACTB; TIpaduuecKu
UCCIIEZI0BAaTh COBMECTHBIE HAOIIOACHUS C IIOMOIIbIO
JMarpaMM pacceuBaHus M JMHEHHON perpeccuu;




- YMETh HAXOJUThb BEPOSATHOCTU COOBITUH C
UCTOJIb30BaHUEM I'paQUUECKUX METOI0B; IPUMEHSTh
UIg  pemieHus 3agad  (GOpMyJibl  CIOXKEHUS U
YMHOXXEHHUSI ~ BEpOSITHOCTEH, (GOpMydy IOJHOU
BEPOATHOCTH, popMmyity bepHyium, koMmOuHaTOpHBIE
(bakThI 1

- (opMyJibl; OLIEHUBATH BEPOSATHOCTU PEaIbHBIX
COOBITHI; yMEHHE ONepupoBaTb  IMOHATUSAMHU:
cily4aifHast BEJIMYMHA, pacnpeneneHnme
BEPOATHOCTEH, MaTeMaTH4ECKOe OJKUJaHUE,
JTUCIIEPCHUST U CTAHJAPTHOE OTKIOHEHHE CIIyYalHOU
BEITMYUHBI, (PYHKIIMH PACHPEEICHUsS U MJIOTHOCTH
pPaBHOMEpPHOT0, TI0Ka3aTeIbHOTO M HOPMAaJbHOTO
pacnpeneNeHnii; YMEHHE HCIOJb30BaTh CBOMCTBA
M3YYEHHBIX pacHpeleeHuid JUisl peuieHus 3ajad;
3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJIBIIMX YHCEl,
METOJIbl  BBIOOPOYHBIX  HCCIEOBAaHUN; yMEHHE
MPUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX
qucell B IPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSX;

- yMeTh CBOOOJHO OMNEpPUPOBATH MOHATHIMHU:
TOYKa, IpsiMasi, MII0CKOCTh, IPOCTPAHCTBO, OTPE3OK,
JIy4, TZIOCKUM yToJl, IBYTPAHHBINA YTOJI, TPEXTPAHHBIN
yroia,  INepeceKaroluecsi,  NapajuleJbHble U
CKpEIMBAIOIIMECS TPSIMbIE, MApPAIENbHOCT U
NEPIEeHIUKYISIPHOCTh NPSIMBIX U IJIOCKOCTEH, yIoi
MEXAy TpSIMBIMH, Yrol MEXAy MpsSMOi H
IUIOCKOCTBIO, YTOJl MEXIY IUIOCKOCTAMHU; yMEHHE
UCIIONb30BaTh MPHU PEHICHUH 3a7ad H3yYeHHBIC
(baxThI ¥ TEOPEMBI ITITAHUMETPUH; YMEHUE OIICHUBATh
pa3Mepbl 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHHE
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OIIEpUPOBATH MOHATHSIMH: MHOTOTPAHHUK, CEUEHUE
MHOIOTpaHHMKA,  IPAaBWIBHBIM  MHOIOI'DAaHHUK,
npusMma, nupamuga, @Qurypa U MOBEPXHOCTb
BpallleHHs, LWINHAP, KOHYC, 1map, chepa, pa3BepTKa
MOBEPXHOCTH, CEYEHMs] KOHyca M IWIHHJIPA,
IapajuleJIbHbIE OCH WM OCHOBAHMIO, CEUYEHHUE 11apa,
IJIOCKOCTb, Kacarouiasicsi cepbl, HUIUHAPA, KOHYCa;
YMEHME  CTPOUTb  CEUEHUE  MHOIOIPAHHUKA,
n300paxarb MHOTOTpaHHUKH, burypsr "
IIOBEPXHOCTHU BpAIlCHUs, UX CEUEHUS], B TOM YUCIIE C
MOMOUIbI0  3JEKTPOHHBIX  CPEACTB;  yMEHHE
NPUMEHATh CBOMCTBA TIE€OMETPUYECKHX  (Uryp,
CaMOCTOSITENILHO  (pOPMYJIUPOBATh  ONpeEeNICHUs
U3y4aeMbIX (QUTYp, BBIIBUTATh

- TUNOTE3bl O CBOMCTBAX M  MpHU3HAKax
reoMeTpuueckux  ¢uryp, 0OOCHOBBIBATH WU

OMpPOBEPTaTh uX; yMEHUE MIPOBOJIUTH
kiaccudukanuo GUryp mo paziauuHbIM MPU3HAKAM,
BBITIOJIHSTh HEO0OXOANMBIE JOTIOJTHUTEIHHBIE
MOCTPOCHUS,

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHUSIMHU:
miomaas Gurypsl, 00bemM (HUrypbl, BeTUINHA yTJIa,
paccTosiHe OT TOYKH 1O TUIOCKOCTH, PACCTOSHHE
MEXy MPSIMBIMH, PACCTOSHUE MEX]TY IJIOCKOCTSIMH,
TUIOIIAAb CEPHI, IIIOMIA b TOBEPXHOCTH ITUPAMHU/IBI,
NpU3MbI, KOHyca, I[IMJIMHIApa, O00beM  KyoOa,
NPSMOYTOJIBHOTO  TMMapauleJIeTAIeia, THPAMHUIBL,
NpU3MbI, [WIMHIpPA, KOHyca, Ilapa; yMCHHE
HaXOJIUTh OTHOIICHHE 00bEMOB MOTOOHBIX QHTYD;
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- yMeTb CBOOOIHO ONEPUPOBATH MOHATHUSIMHU:
JBMKEHHE, MapauleibHbI MepeHoc, CUMMETpUs Ha
IUIOCKOCTH ¥ B TPOCTPAHCTBE,  IIOBOPOT,
npeoOpa3oBaHue 1oa00Us, NOAOOHbIE (UTYDBHI;
yMEHHE pacno3HaBaTh PaBHbIE U M10I00HbBIE PUTYPBI,
B TOM YHUCIJI€ B MPHUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMEHHE UCTIOJIb30BaTh T€OMETPUIECKIE OTHOIIICHHUS,
HaXOJIUTh T€OMETPUUYECKUE BEIIMYUHBI (IJIMHA, YTOJI,
IJI0MIA b, 00BEM) MIPH PEIICHUH 3a/1ad U3 JIPYTUX
yueOHBIX IPEAMETOB U U3 PEaIbHOM KU3HH;

- yMeTb CBOOOIHO ONEPUPOBATH MOHATHUSIMHU:
OpsSAMOYTOJbHAs CHUCTEMa KOOPIUHAT, BEKTOP,
KOOPJWHATH TOYKH, KOOPAWHATHI BEKTOpa, CyMMa
BEKTOPOB, IMPOU3BEJCHUE BEKTOpa Ha YHCIIO,
pasjokeHue BeKTopa Mo 0a3ucy, CKalspHOe
NPOM3BEJCHNE, BEKTOPHOE IPOU3BEACHHE, YTOJ
MEXIy  BEKTOpaMH;  yMEHHE  HCIIOJIb30BaTh
BEKTOPHBI M KOOPJIMHATHBIM METOJ AJs pEeLIeHus
reOMETPUUECKUX 3alad W 3a7ad APYTUX y4eOHBIX
IPEIMETOB; ONEPUPOBATh MOHATHIAMU: MaTpHLa 2X2
n 3x3, ompenenuTenb MaTpHIbl, T€OMETPUUECKUN
CMBICJI OTIPEJICIIUTEIS;

- yMETb MOJIEIHMPOBAThH peajbHbIE CUTyalluu Ha
A3bIKE  MAaTEeMaTUKH; COCTaBISATb  BBIPAXKEHUS,
ypaBHEHHUsI, HEPABEHCTBA U MX CHCTEMBI TI0 yCIIOBUIO
3aJjaud, HCCIIEZOBAaTh IIOCTPOEHHBIE MOJAEIH C

UCTIOJIb30BaHUEM anmapara anreopsl,
MHTEPIPETHUPOBATH MTOJTyYEHHBII pe3yNbTaT; CTPOUTh
MaTeMaTHIECKUE MOJENN c MIOMOILBIO

I'COMCTPUUICCKUX MOHATHU | BCJIMYMH, pClIaTb
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CBA3AHHbIE C HUMHM IPAKTUYECKHE  3a]a4H;
COCTAaBJIATh BEPOSITHOCTHYIO MOZEJIb u
MHTEPIPETUPOBATH MOJYYECHHBIN PE3yibTaT; PEIIaTh
MIPUKJIAHBIE 3aa4l CPEACTBAMU MAaTEMAaTHYECKOIO
aHaJIN3a, B TOM YHCJIE€ COLMATIbHOIKOHOMUYECKOIO U
(bU3MUECKOro Xapakrepa;

- yMEHHuE BBIOMpATh MNOAXOASAIIUNA METOJH JUIs
peuieHus  3aJadd;  [OHMMAaHME  3HAYUMOCTHU
MaTeMaTUKM B  M3Y4YEHUU  MPUPOJHBIX U
OOIIECTBEHHBIX NPOLIECCOB U SIBJICHUN; yMEHHUE
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MATEMAaTUKU B
UCKYCCTBE, yMEHUe IIPUBOAUTH IIPUMEPBI
MaTE€MAaTHYECKUX OTKPBITUH POCCUMCKON M MUPOBOM
MaTeMaTHYECKOU HAyKH,

OK.02
CPEICTBA TIONUCKA, aHAIN3a U WHTEPIPETALNN

Hcnonb30BaTb  COBPEMEHHBIE
uHpopmanuu, u
TEXHOJIOTUM /TSt

npodeCCUOHATIBLHOM J1eATeIbHOCTH

nH(pOpPMaIMOHHbBIE
BBITIOTHEHUS  3a/1a4

B o0nacTu 11eHHOCTH HAyYHOTO TIO3HAHUS: -
c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3sBUTHA  HAaykKd U OOIIECTBEHHOMH
NPaKTUKA, OCHOBAaHHOTO HA  JUaJlore
KyJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHMIO

CBOETO MECTa B IIOIIUKYJIETYPHOM MHUPE;

- COBEpUICHCTBOBAaHUE SA3BIKOBOW U
YUTATEIbCKOM KYJBTYpbl Kak CpeACTBa
B3aHMOHeﬁCTBHH MCKAY JIFOAbMU u
MIO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTH Hay4HOU
JEATEIBHOCTH, TOTOBHOCTH OCYILECTBIISATD
IIPOCKTHYIO U

- HCCIIEIOBATEIbCKYIO
HHIWBHAYaJbHO U B TPYIIIIE.

JCATCIIBHOCTD

- yMeTh OIepupoOBaTh MOHSTUSMU:
panmoHanbHas QyHKIMS, OKa3aTeabHas (YHKIHA,
cTeneHHas (QyHKUus, jJorapudmuueckas (QyHKIuS,
TPUTOHOMETPUUECKUE ¢byHKIMY, oOpaTHbIe
(GyHKIMU; yYMEHHE CTPOUTh TpadUKH H3YUEHHBIX
(GyHKIMHA, MCHONB30BaTh IpaUKU MPH U3YyUYEHHUH
MIPOLIECCOB M 3aBUCUMOCTEM, IIPH PEIICHUH 3a/1a4 U3
Apyrux y4eOHBIX MPEAMETOB U 3aJad U3 peanbHOM
KHU3HH; BBIpAXaTh (OpMYJIaMH 3aBUCUMOCTH MEXKTY
BEJIMYUHAMU;

- YMeThb ONEpPHPOBATH MOHATUAMU: TOXKIECTBO,
TOX/IECTBEHHOE  IpeoOpa3oBaHHe,  YpaBHEHUE,
HEpaBEHCTBO, CHUCT€Ma YpaBHEHMH U HEPABEHCTB,
PaBHOCWJIBHOCTb YpaBHEHUI, HEPABEHCTB U CUCTEM,
palMoHabHbIE, UPPALMOHAIBHBIE, TIOKA3aTENIbHBIE,
CTEICHHBIE, JorapupMuyIEcKue,
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OBnazeHue  yHUBEpCAJIbHBIMHU YU€OHBIMU

- TI03HABaTEJIbHBIMU JIEHCTBHUAMHU:

B) pabota ¢ uHpopmanueii:

- BIAJETh  HaBBIKAMH  IOJYYCHHS
nH(pOpMaLlMU U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBIISATh  IOMCK,
aHaJN3, CHCTEMATH3aIUI0 ¥ HHTEPIPETAIHIO
UHpOpPMALUK PA3IUYHBIX BUAOB U (HopM

MIPEJICTABIICHHSI,
- co3daBaTh TEKCThl B  Pa3IUYHBIX
dbopmarax c Y4ETOM Ha3HAYCHUS
uHbOpMallMd W IIeNIEBOM  ayJTUTOPHH,
BbIOUpas OIITUMAJILHYIO bopmy
MPEJICTABJICHHSI U BU3YyaIU3alluy;

- OIICHHMBATH JIOCTOBEPHOCTb,
JETUTUMHOCTD nHpopManuu, ee
COOTBCTCTBHUEC IIPAaBOBBIM H©W  MOpaJIbHO-
THYECKUM HOpMaM;

- HCIIOJIb30BaTh cpeacTBa

UH()OPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH B PCIICHNN KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX ¥ OpPTraHU3allMOHHBIX
3ajady ¢ coOmrofeHueM  TpeOoBaHMM
DPrOHOMHKH,  TEXHHUKHM  OE30MacHOCTH,
TUTHMEHBI, pecypcocOepeKeHus], IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIOHHOM
0e30macHOCTH;

- BIIAJICTh HABBIKAMH PAaCIlO3HABAHHS U
3ammThl  WHQOpMaAIK, WHPOPMAITMOHHON
0€30MacHOCTH JINYHOCTH.

TPUTOHOMETPUUECKHE YpaBHEHMs, HEPAaBEHCTBA U
CUCTEMBI; YMETh pEIIaTh YPABHEHUs, HEPABEHCTBA U
CUCTEMBI C MOMOLIBIO Pa3IMYHbIX IPUEMOB; peLIaTh
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI C I1apaMETPOM;
MPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI
JUI PELIEHUs MAaTeMaTUYeCKUX 3aJad U 3a7ad U3
pa3IuyYHbIX 00JacTel HAyKU U peanbHOM JKU3HH;

- yMeTb CBOOOJHO ONEPHPOBATH MOHATUSAMHU:
JBUKEHHE, NapajuleNIbHbIA IepeHOC, CUMMETPHUS Ha
IUDIOCKOCTA M B IPOCTPAaHCTBE,  IIOBOPOT,
npeoOpazoBaHue 1Moa00usi, MOAOOHBIE (QUTYPHI,
YMETh pacro3HaBaTh paBHbIE U MOA00HbIE GUTYPHI, B
TOM 4YHCII€ B TMPHUPOJAE, HCKYCCTBE, apXUTEKTYpE;
YMETb HCIIOJIb30BATh T'€OMETPUUECKNE OTHOIIEHUS,
HAXOJUTh T€OMETPUYECKHE BETUUMHBI (JJIMHA, YOI,
IUI0IAb, 00BEM) MPH PEIIeHUH 3a/1ad U3 JIPYTHx
y4eOHBIX IPEIMETOB U U3 PEalIbHOM JKU3HH;

- YMCTb OIICPHUPOBATH INOHATUAMMU:
pallMOHAJIBHBIC, UPPAalUOHAIIBHBIC, MOKA3aTCIILHEIC,
CTCIICHHBIC, norapn(bMqucm/Ie,

TPUTOHOMETPHUYECKHUE YPAaBHEHUS U HEPABEHCTBA, X
CHCTEMBI;

- yMeTh OTIepUpPOBATH MIOHATHIMH:
MHOTOTPaHHHMK, CEYCHHE MHOTOTpaHHHWKa, KyO,
napajulelienunea, npu3Ma, nupamuaa, ¢Gurypa u
MOBEPXHOCTh BPAIICHUS, MHJIMHIP, KOHYC, WIap,
chepa, cedueHus (GUTYpPHI BpaIICHHS, IIOCKOCTB,
Kacaroniasics cepbl, HWIMHIPA, KOHYCa, TUIOMAIb
MOBEPXHOCTH  THPAMUABI, MPU3MBI,  KOHYcCa,
HWJIUHApPA, IUIomanb  cdepsl, 00beM Kyoa,
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B obnactu
BOCIIMTAHHUSA:

- copmupoBanHOe™ HpPABCTBEHHOTO
CO3HAHMsI, STUYECKOIO IIOBEICHUS;

- CHOCOOHOCTbH OLIEHUBATh CUTYAIUIO U
IPUHUMATh OCO3HAaHHBIE pelieHus,
OpUEHTHUPYSACh Ha MOpPaJbHOHPAaBCTBEHHBIE
HOPMBI U IEHHOCTH;

- OCO3HAaHHWE JIMYHOTO  BKJaJa B
MOCTPOCHHUE YCTOMYMBOIO Oy AyILEero;

- OTBETCTBEHHOE OTHOLIEHHE K CBOHUM
poauTensM U (WIM) APYTHM YJ€HaM CEMbH,
CO3/IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHATUS LIEHHOCTEW CEMEMHOM JXHU3HU B
COOTBETCTBUM C TpaJULUSAIMU HapOJOB
Poccuu;

OBnanenue YHUBEPCAJIbHBIMHU
PETYJISITUBHBIMU IEUCTBUAMU:

a) caMOOpTraHMU3allU:

- CaMOCTOSITENIBHO OCYUIECTBIIATh
MIO3HABATEJIbHYIO JI€ATEIbHOCTD, BBISBIISTDH
npoOyieMbl, CTaBUTh U  (HOPMYIHPOBATH
COOCTBEHHBIE 3aJaud B 00pa30BaTEIHHOM
JESTENbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEJIbBHO COCTaBJISATh IUIaH
pelIeHus MPOOJIEMbI ¢ yUeTOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
MPEAIIOYTEHU;

- JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

JTyXOBHO-HPABCTBEHHOI'O

MPSAMOYTOJIBHOTO  MapajulelenuIesa, MUpaMubl,
NpU3MBbI, LWIMHAPA, KOHyca, IIapa; YMEHHE
n300paxkaTh ~MHOTOIPAaHHUKM U IOBEPXHOCTHU
BpallleHUsl, UX CEYCHUS OT pPYyKH, C IIOMOILIBIO
YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMETb PAcIO3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE;
YMETh Paclo3HaBATh IIPABUIIBHBIE MHOTOI'PaHHUKY;

- YMETb OIIEpUPOBATH MOHATUSAMU:
MIPSAMOYTOJIbHAsl CUCTEMA KOOPJAMHAT, KOOPIAUHATHI
TOYKH, BEKTOP, KOOPAMHATBI BEKTOpa, CKaIAPHOE
IIPOU3BEJICHUE, YIOJI MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOMU3BEIECHUE BEKTOpPA Ha YUCIO;
HaXOJUThb C TIOMOHIIbIO H3YYEHHBIX (opMyl
KOOPAMHATBI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXKIY
JIBYMS TOUKaMU;
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- cnocoOCTBOBAaTh (OPMUPOBAHUIO U
IIPOSIBJIEHUIO IIMPOKOM 3PYJULIMU B Pa3HBIX
00nacTsIX 3HAHUN, TOCTOSIHHO IOBBILIATH
CBOH 00pa3zoBaTeNbHBIH U  KYyJBTYPHBIH
YPOBEHB;

- CaMOKOHTpOJIb!

- HUCIOJIb30BaTh IpPHEMbl peQIIEKCUU
JUIs OLEHKH CHUTyallud, BbIOOpa BEpPHOIO
pelieHus;

- yMETb OLICHUBATH pHUCKHU u
CBOEBPEMEHHO MPUHUMATh PEUICHUS M0 UX
CHI)KEHUIO;

- AMOLIMOHAJIbHBII WHTEJJIEKT,
npenonararomui copMupoOBaHHOCTb:

- BHYTpEHHel MOTHBAIIHUH,
BKJIIOUYAIOLIEN CTPEMJIEHUE K JOCTH)KEHHIO
LENH " ycHexy, ONTHMU3M,
WHULMATUBHOCTb, YMEHHME JIEHCTBOBATb,
UCXOS U3 CBOMX BO3MOKHOCTE;

- 3MIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTD
IIOHMMATh  3MOLMOHAJIBHOE  COCTOSTHUE

JIPYTHX, YUYHUTHIBATh ero npu
OCYUIECTBIICHUU KOMMYHHKAITIH,
CIIOCOOHOCTD K COUYYBCTBHIO u
COIEPEKUBAHMUIO;

- COLHMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX
CIIOCOOHOCTh BBICTPaMBAaTh OTHOIICHUS C
JPYTUMH JIOJIbMH, 3a00TUTHCS, MPOSIBIATH
MHTEPEC U pa3peliarb KOHMIUKTHI,
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OK.03 TIlnanupoBaTh M pealii30BbIBaTh
COOCTBEHHOE npodeccuoHaIbHOe u
JMYHOCTHOE pas3BHTHE,
NPEANPUHUMATENIBCKYI0  JESTENbHOCTh B
npodeccuoHaibHOW  cdepe, HCIOIb30BaATh
3HaHHMs 1O (UHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX CUTYAIHIX

B obnactu
BOCIIUTAHUS:
HPaBCTBEHHOTO
IIOBEICHMUS,

- CIIOCOOHOCTbH OLICHMBATh CUTYAlMIO U
MIPUHUMATh OCO3HaHHBIC peuieHus,
OPUEHTHUPYSCh Ha MOPAJIHbHOHPABCTBEHHBIC
HOPMBI U IEHHOCTH;

- OCO3HaHHME JIMYHOIO BKJIaJa B
MIOCTPOCHHUE YCTOWYUBOTO Oy IyIIEro;

- OTBETCTBCHHOE OTHOIICHHE K CBOHUM
ponuTensM U (WIH) IPYTUM YIeHAM CeMbH,
CO3JIaHUI0 CEMBbH Ha OCHOBE OCO3HAHHOTO
MPUHATUS LIEHHOCTEW CEMENHOM XU3HU B
COOTBETCTBUU C TPAJAUIMSIMU HAPOJIOB
Poccuu;

JIyXOBHO-HPaBCTBEHHOI'O
chopmupoBanHoe™
CO3HAHMS, ATUYECKOTO

OBnaneHue YHUBEPCAJIbHBIMHU
PETyJIATUBHBIMU JE€HCTBUAMU:
a)caMOOpraHu3aIus:
- CaMOCTOSATEJIBHO OCYILECTBIISATh

IIO3HABATEJIBHYIO JEATEIbHOCTD, BBISBIIATH
npoOjeMbl, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIE 3a/laud B 00pa30BaTENIbHOM
JESATEIIBHOCTH U KU3HEHHBIX CUTyaLUsX;

- CaMOCTOSITENBHO COCTaBJIATH ILIaH
peleHus NpoOIeMbl C YYETOM UMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
IIPEAIIOUYTEHUN;

- J1aBaTh OLICHKY HOBBIM CHUTYalUsIM;

- yMETh ONEpPHUPOBATH MOHATUSMH:
paluoOHaIbHbIEC, UPPALMOHAIBHBIC, [TOKA3aTCIIbHbIE,
CTEIICHHBIE, jgorapudmuueckue,

TPUTOHOMETPHUYECKHUE YPABHEHHSI U HEPABEHCTBA, UX
CHUCTEMBI;

- yMeTh OTIepUpPOBATH MOHSTUSMH:
MHOI'OIrpaHHHUK, CCYCHUC MHOI'OI'paHHHUKA, KY6,
napajuiefienunena, mnpusMa, nupaMmuna, ¢urypa u
IMMOBECPXHOCTh BpallCHWA, LOWIWMHAP, KOHYC, IIap,
cepa, cedueHus (UTYpPHl BpallleHUs, IIOCKOCTD,
Kacaromascsi cepsl, IIIMHAPA, KOHyca, IJIONIaIh
MOBEPXHOCTH  MUPaMHUIAbI, TPU3MBI, KOHYcCa,
OWIMHApa, IUiomans  cdepel, o00beM  KyoOa,
MOPSIMOYTOJIBHOTO — TIapaJUleNienumneaa, MUPaMHUIbI,
NpU3MBl, IWIWHApaA, KOHyca, IIapa; YyMEHHE
n300paxaTh MHOTOTPAHHUKA ¥  TOBEPXHOCTH
BpalmcHus, HMX CCEYCHHA OT PYKH, C IIOMOINBIO
YEPTEIKHBIX UHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB;
YMETh pacrlio3HaBaTh CHMMETPHIO B MPOCTPAHCTBE;
YMETh Paclo3HaBaTh MPABUIIbHBIC MHOTOTPAHHHKH,

- yMeETh OIIEpUPOBATH MIOHATUSMH:
NpSIMOYTOJIbHAST CHCTEMa KOOPIWHAT, KOOPIMHATHI
TOYKH, BEKTOpP, KOOPJWHATHI BEKTOPA, CKAISIPHOE
NPOM3BEICHUE, YIOJ MEXIy BEKTOpaMH, CyMMa
BEKTOpPOB, TIPOM3BENEHHE BEKTOpa Ha YHCIIO;
HaXOIUTh C TMOMOIIBIO HW3YyYEHHBIX  (opmyi
KOOPIMHATHI CEPEMHBI OTPE3Ka, PACCTOSHUE MEKITY
JIBYMSI TOUKAMU;
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- CcImocoOCTBOBaTh (POPMHUPOBAHUIO U
IIPOSIBJIEHUIO IIMPOKOH 3pyIHULIUU B Pa3HBIX
o0JjacTsX 3HAHWM, MOCTOSHHO MOBBIIIATDH
CBOW 00pa3oBaTeNbHBIH U KyJIbTYypHBIH
YPOBEHB;

- CAMOKOHTPOJIb:

- HCIIOJIb30BAaTh TPUEMBI peQIIeKCHH
JUI OLIEHKHM CHUTYyallMM, BbIOOpa BEpHOIO
penenus;

- YMeETb OLICHUBATh pucKu u
CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX
CHUKEHHUIO;

- 3MOLHOHAIbHBIN VHTEJUIEKT,
npeanoiararomuil copMUpPOBaHHOCTb:

- BHYTpEHHEH MOTHBAIIHUH,
BKJIFOYAIOIIEH CTPEMIIEHHE K JIOCTUKEHUIO
e u ycnexy, ONTHMU3M,
MHUIMATUBHOCTb, YMEHHE JEWCTBOBATH,
HWCXOJIST N3 CBOMX BO3MOKHOCTEIH;

- HMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTD
[IOHUMATb  DMOLMOHAIIBHOE  COCTOSIHHE

JPYTHX, YUYHUTHIBATh ero npu
OCYIIECTBICHUU KOMMYHHKAITIH,
CIIOCOOHOCTh K COUYYBCTBUIO u
COIEepeKUBaHUIO;

- COIMAJBHBIX HABBIKOB, BKIFOYAIOIINX
CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHHS C
JIPYTHMH JIFOJABMH, 3a00THUTHCS, TPOSBIATH
WHTEPEC U pa3pemaTh KOHMIUKTHI;
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OK.04 DddexTrnBHO B3aUMOICHCTBOBATH U

pa6OTaTL B KOJUICKTHBC U KOMAaH/IC

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATEJIBHOCTH U CAMOOIIPEEIICHUIO;

- OBJIQJIEHUE HaBbIKaMH y4eOHO-
HCCIICIOBATEIIHLCKOM, IIPOEKTHOMN Hu
COIIMAJIBHOM ACITEIBHOCTH;

OBnageHue YHUBEPCAJIbHBIMHU
KOMMYHUKATUBHBIMU JICHCTBUSMH:
C) COBMECTHas AeATEIbHOCTD:

- TMOHUMAaTh u HCII0JIb30BATh
IIPEUMYIIECTBA KOMaHIHON u
UHAUBUAYaTbHON paboOTHI;

- TNpUHUMATh LENH COBMECTHOM
JEeSITETbHOCTH, OpraHU30BBIBATH u
KOOpAMHUPOBaTh  ACHCTBUS IO €€

JOCTHIKEHHUIO: COCTABJIATH IUIaH JEHCTBHUH,

- pacrpenensTh poju ¢ y4eTOM MHEHHI
yqaCTHHKOB 06Cy>K)IaTB pGSYJ'H)T aTbl
COBMECTHOM pabOTHI;

- KOOpIII/IHI/IPOBaTI) U BBIIIOJIHATH pa60Ty
B YCJOBHUAX pPEAJIbHOTO, BUPTYyaJIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBISATH MMO3UTHUBHOE
CTPAaTErnYeCcKoe IOBEICHUE B Pa3JIMYHBIX

CUTyalHsX, MPOSABIATH TBOPYECTBO U
BOOOpakeHHWe,  OBITh  WHHUIUATUBHBIM.
OBnanenue YHHUBEPCAIbHBIMU

PETyJISATUBHBIMH JIEHCTBUAMMU:
T) IPUHSATHE ce0s U IPYTHX JIOCH:

- YMETh OIIEpUPOBaTh MOHATHAMU: CIIyYalHBII

ONBIT W  CIy4aiHOe COOBITHE, BEPOSTHOCTD
CIIy4aliHOT O coObITHS; YMETh BBIYUCIISITh
BEPOSTHOCTh C HCHOJb30BAaHUEM TpadUUecKux
METOJIOB; MPHUMEHSTh (OPMYJIbI CIOXKEHUS U

YMHOXXEHHUS BEPOSITHOCTEH, KOMOMHATOpHBIE (haKThI
u  GopMyJiBl TIpU pEIICHWH 3a/ady;, OICHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHIl; 3HAKOMCTBO CO
CIlyJallHBIMM BEITMYMHAMH, YMEHHE TPUBOJIUTH
IpUMEpPbI TPOSBICHUS 3aKOHA OOJBIIUX 4YHCEN B
MIPUPOHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATHIMM:
CTeTIeHb €  IEeJNbIM  TIOKaszarelieM,  KOpeHb
HaTypaJIbHOM CTENEeHHU, CTEIIEHb C

- palHMoOHATBHBIM  IOKa3aTeleM, CTENeHb C
JeUCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTeseM,
jJorapupM UHUCIIa, CHHYC, KOCHHYC W TaHTEHC
MPOM3BOJILHOTIO YHCIIA;

- yMeThb CBOOOJHO OIEPUPOBATH TMOHSATHIMHU:
rpaduk QyHKIMH, 0OpaTHAsT PYHKITHS, KOMITO3HIIHS
byHKUMiA, nuHeWHas QYHKOMA, KBaJpaTHYHAS
¢byHKuMsA, creneHHas  QYHKIHMA  C  LEJIBIM
mokaszarejieM, TpPUTOHOMETpUYecKHe  (DyHKIHH,
oOpaTHbIE TPUTOHOMETPUYECKHE  (YHKIIMH,
noKa3aTebHas " JorapupmMuIecKas
GyHKIIUU; YMETh CTPOUTHh Tpaduku  QYHKIIHIA,
BBITIOJIHATH MPe00pazoBaHus rpaduKoB QpyHKIIHUIA,

- yMETb HCIOJIb30BaTh I'papuKu (QYyHKIMHA IS
M3yYEHUs TIPOLIECCOB U 3aBUCHUMOCTEN MPH PEIICHUN
3aJ]a4u U3 JPyTruX y4eOHBIX MPEIMETOB U U3 peasibHOU
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- NpPUHUMATh MOTHBBI M aPTyMEHTHI
Jpyrux JIOAEH NIpU aHaau3e pe3yJIbTaToB
JIeSITEJIbHOCTH;

- NpU3HaBAaTb CBOE IIPpaBO U IIPaBo
JPYTHUX JIIOIEH Ha OLIMOKY;

- pa3BuUBaThb CIIOCOOHOCTb TIOHUMATH
MU € O3ULUH JIPYTOro YEJIOBEKa;

KHU3HH; BBIPAXKATh (POPMYIIaAMU 3aBUCUMOCTH MEKIY
BEJIMYMHAMU;

- CBOOOHO OTEPHPOBATH MOHATHAMU: YETHOCTD
¢byHK1MY, NEPUOANYHOCTD byHKIMY,
OTpaHUYECHHOCTh byHKIHH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (yHKUUHM, HauOojbliee U
HaVMEHbIIEe 3HaueHUs (YHKIMHA Ha TPOMEXKYTKE;
yMETb MPOBOAMTH UCCIIE0BaHUE (DYHKIIUH;

- yYMETh HCIOJB30BAaTh CBOWCTBA M Trpaduku
GyHKUMH U pelieHus ypaBHEHUH, HEPaBEHCTB U
3agad  C  IapaMeTpamu; — H300paxkaTb  Ha
KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA pPELICHUN
ypaBHEHHH, HEPABEHCTB U MX CHCTEM;

OK.05  OcymecTBisiTh  YCTHYHO U
MMMCEMEHHYIO KOMMYHHKAITHIO Ha
rOCyJapCTBEHHOM SI3BIKE Poccuiickoit
Qenepanii ¢ yu4eTtoM  OCOOCGHHOCTEH

CONHAJIBHOTO U KYJIBTYPHOT'O KOHTCKCTa

B o0nactu acTeTHyecKoro BOCIUTAHUS:

- OCTETHYECKOE OTHOIICHHE K MHPY,
BKJIIOYAss O3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYyAa U
00I11eCTBEHHBIX OTHOILICHHIA;

- CHOCOOHOCTh BOCIIPUHUMATH
pa3NuYHbIe BHJbBI UCKYCCTBA, TPATULMU U
TBOPYECTBO CBOEr0 U JAPYIUX HApOJIOB,
OLyIIaTh 3MOIMOHAIBFHOE BO3/eHcTBHE
HCKYCCTBA;

- Y6C)KI[CHHOCTB B 3HAYMMOCTH [JIA
JUYHOCTH M OOIIECTBA OTEYECTBEHHOTO M

MHPOBOI'O UCKYCCTBa, STHUYECKUX
KyJAbTYPHBIX TpPaAMLIMA U  HAPOJHOTO
TBOPYECTBA;

- YMETh OINEpUpOBaTh MOHITHUSIMU:
apudMeThyecKoe,  MeauaHa,
HavMEHbIIIEe  3HAYCHMUS,
CTaH/IAapTHOE OTKJIOHEHHE YHCIOBOrOo Habopa;
yMEHUE W3BJICKATb, WHTEPIPETUPOBATH
nH(pOpMaIno, TPEACTABICHHYIO B TaOJMIaX, Ha
auarpammax, Tpadukax, OTPa)Kalollyl CBOWCTBA
PCAIbHBIX IIPOLECCOB H SIBJIeHI/Ifl; MMpeaACTaBIATH
nH(pOpMAIIMI0O C TOMOIIBIO TAOIUI] W JUArpamm;
UCCIIEeI0OBaTh CTATUCTUYECKUE JTaHHBIE, B TOM YHCIIE
C TNpUMEHEHHEM rpaUYecKux METOJIOB U
ANEKTPOHHBIX CPE/ICTB;

- YMCTbH OICpHUpPOBATH IIOHATUAMMU: TOYKa,
npsiMasi, TUIOCKOCTb, TMPOCTPAHCTBO, JBYTPaHHBIN
YTOJI, CKpCHIUBAIOIIUCCA NIPAMBIC, TApaJIJICIIbHOCTD U
MEPIEeHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, Yroi
MEXKIy MpsAMBIMHM, YIOJ MEXKAY MpsAMOH H

cpenHee
HaumOoJbIIee W
pa3Max, Jucmepcus,

20




- TOTOBHOCTH K CaMOBBIPAXCHUIO B
pa3HbIX BHAAX HUCKYCCTBA, CTPEMJICHUC
IMPOSABJIATE KA4ECTBA TBOp‘IGCKOfI JIMYHOCTH,

IIJIOCKOCTBIO, yroua MCXKIOY IJIOCKOCTSAMU,
PpacCTOsAHNUEC OT TOYKH OO IINIOCKOCTH, PACCTOSAHHUC
MCXKAY MMPAMBIMU, PACCTOAHNUE MCKIY IJTOCKOCTAMU;

OBnanenune YHUBEPCAIbHBIMU - YMEThb MCIOJb30BaTh IpPU PELICHUM 3anad

KOMMYHUKATHBHBIMH JICHCTBUSMU: U3y4YeHHble (aKThl M TEOPEMbl IUIAaHUMETPUHU;
a) oOILeHue: yMEHHE OLICHUBATH pa3Mepsl 00BEKTOB
- OCYUIECTBJISAITh KOMMYHHUKALIUM BO | OKPYXaroIIero MUpa;

BceXx cdepax KU3HH;
- pacro3HaBaTh HeBepOabHbIE

cpeAcTBa OOLIEHUs, MOHMMAaTh 3HAYEHUE

COLIMATIbHBIX 3HAKOB, pacrno3HaBaTh

NPENOCHIIKM KOH(MIMKTHBIX CHUTyallud u

CMSITYaTh KOH(JIUKTHI;
- Pa3sBEepHYTO M JIOTUYHO H3JIararhb

CBOI0O TOYKY 3pEHHUS C HCIOJIb30BAHUEM

A3BIKOBBIX CPEJICTB;

OK.06 [IposiBnsATH IPaKJaHCKO- - OCO3HaHue o0y4armuMucs - yMeThb ONEepHUpPOBATh MOHATUSIMH:
NaTPUOTHYECKYO MO3HIINIO, IEMOHCTPUPOBATH | POCCUICKON IpayKIaHCKOM MIEHTUYHOCTH; | MPSAMOYTOjbHAasl CHCTEMA KOOPAMHAT, KOOPAWHATBHI
OCO3HaHHOE HIOBEJICHUE Ha OCHOBE - IeJIeHaNpaBlIEHHOE pa3BUTHE | TOUYKH, BEKTOP, KOOPJAMHATHI BEKTOpa, CKAJIIPHOE
TpaZuLIHOHHBIX 00I11eYeNIOBeYECKUX | BHYTPEHHEH MO3UIMU JIMYHOCTH Ha OCHOBE | MPOU3BEJCHHUE, YTojl MEXIy BEKTOpaMH, CyMMa
[IEHHOCTEeH, B TOM 4YHCI€ C YYETOM | AYXOBHO-HPaBCTBEHHBIX LEHHOCTEN | BEKTOPOB, IMPOW3BEACHUE BEKTOpa Ha YHUCIO;
rapMOHM3ALUU MEXHaIIMOHAIbHBIX U | HapoJOB Poccuiickoit ®denepanuy, | HAXOAUTh € TOMOIIBIO  U3YyYEHHBIX  (hopmyi
MEXPEJIUTHO3HBIX OTHOILEHUM, NPUMEHATh | HCTOPUYECKUX u HallMOHAJIBHO- | KOOPAMHATBI CEPEINHBI OTPE3KA, PACCTOSIHUE MEXKAY
CTaHJAPThl aHTUKOPPYNLIMOHHOTO MOBEJICHHUST | KyJIbTYPHBIX Tpaauuui, (opMupoBaHHE | IBYyMs TOUKAMHU;

CHUCTEMBI 3HAYMMBIX LIEHHOCTHO- - yMeThb BBIOMpaTh MNOAXOIAIIMN H3yUYEHHBIN
CMBICIIOBBIX ~YCTaHOBOK, METOJX JUIsl pELIeHus 3aJadyd, paclo3HaBaTh
AHTUKOPPYMLUOHHOTO MHUPOBO33PEHUS | MaTeMaTu4eckue (GakThl 1 MaTEMaTHUYECKUE MOJIEIN
IIPaBOCO3HAHUS, 9KOJIOTMUYECKOM B TPUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX, B

KyJbTYypbl, CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HECHHBIC IJIAHBL;

HCKYCCTBE;
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B gactu IrpaXXJ1aHCKOI'O BOCIIUTaAHUSA:

- OCO3HaHHME CBOMX KOHCTHTYLIMOHHBIX
npaB U 00sS3aHHOCTEH, YBaKCHHE 3aKOHA H
IPaBOMOPSIKA;

- IIPUHATHUC TPAaAUIUOHHBIX
HAIlMOHAJIbHBIX, 00I11€4eIOBEYECKUX

TYMaHUCTUYCCKUX n

- JIEMOKpPAaTUYECKUX LIEHHOCTEH;

- TOTOBHOCTH IIPOTHUBOCTOATH
UJICOJIOTUN HKCTpEMHU3Ma, HalMOHAJIM3Ma,
KceHogoOuu, JUACKPUMHUHALUU 1o
COLIMAIbHBIM,  PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM ITPU3HAKaM;

- TOTOBHOCTh  BECTH  COBMECTHYIO
NeSITETTHHOCTh B MHTEpPEcaxX TPaKTaHCKOTO
00111ecTBa, Y4acTBOBAaTh B CAMOYIIPABIECHUH
B 00meo0Opa3oBaTelIbHON OpraHu3alnuu
U JIETCKO-IOHOIIECKUX OPTaHU3alUsIX;

- yMeHue B3aUMOJICUCTBOBATh C
COLIMAJIbHBIMU MHCTUTYyTaMU B
COOTBETCTBUM C WX (QyHKIMSIMH |
Ha3HAYCHHEM;

- TOTOBHOCTb K TyMaHUTapHOW U
BOJIOHTEPCKOM AEATEIbHOCTH;
ITaTproTHYECKOr0 BOCIIMTAHUS:

- c(hOpMHUPOBAHHOCTh POCCUICKON
IPaKIaHCKOW UIEHTUYHOCTH, IaTPUOTHU3MA,
YBaXCHHSI K CBOEMY HApoay, 4yBCTBa
OTBETCTBEHHOCTHU nepexn Ponunoii,
TOPJOCTH 3a CBOM Kpau, cBOt0 PoauHy, cBoi

- yMEHHe IIPUBOJUTH IIPUMEPBI
MAaTE€MaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMaTH4eCKON HAYKH.

- yYMETb ONEpPUPOBATH MOHATHUAMU: CIIy4YaHHBII

ONBIT M  Cly4ailHOE COOBITHE, BEPOATHOCTD
CIIy4aiiHOTO COOBITHS; yMETh BBIUUCIIATH
BEPOSITHOCTh C HCIOJb30BaHUEM TIpapUuecKuX
METOJIOB; TPUMEHATH (OPMYJbl CIOXKEHHUS U

YMHO’KEHUS BEPOSITHOCTEN, KOMOMHATOPHBIE (PAKTHI
u  (QopMynbl IpU pELIEHWH 3a/ad; OLICHUBATh
BEPOSITHOCTH pEealbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHBIMM BEJIMYMHAMH; YMEHHME NPHUBOIUTH
MpUMEphl MPOSBIEHUS 3aKOHAa OOJBIIMX YHUCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUIX;
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SI3BIK U KYJIIBTYPY,  IIPOILIOE 51
HACTOsIIIICe IICHHOCTHOE OTHOIICHHE K
ToCy1apCTBCHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY M MPUPOTHOMY HACIIEIUIO,
aMATHUKaM, TpaJaunusaM HapoaoB Poccun,
nocTxeHusM Poccun B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJIOTUAX U TPYIE;

- ujeiHas yOe:KIeHHOCTh, TOTOBHOCTH K
coyxennro  u  3amuTe  OTedecTsa,
OTBETCTBEHHOCTH 34 €T0 CYIb0Y; OCBOCHHBIE
06yanOHH/IMI/IC$I MCXKIIPCIMETHBIC TTOHATUA
U yHHBepcaJbHBbIE ydeOHBbIe JEHCTBUS
(perynaTuBHBIE, MO3HABATEIbHBIE,
KOMMYHHKATHBHBIE);

- CHOCOOHOCTh WX WCIIOIb30BAaHUS B
MO3HABATENILHON M COLMATbHON TMPAKTHUKE,
TOTOBHOCTH K CaMOCTOATCIIBHOMY
TUTAHUPOBAHMIO U OCYIIECTBICHUIO YUeOHOM
JACATCIIbHOCTH, opraHu3anuun yqe6H0r0
COTPYJIHHYECTBA €  IEJarorm4eCKUMHU
pabOTHUKAMU U CBEPCTHUKAMHU, K y4aCTHUIO
B MIOCTPOCHUH WHUBUIY ATBHON
00pa30BaTeNbHON TPAaeKTOPUHY;

- OBJAJCHHUC HaBBIKAMH y4eOHO-

HCCIIEA0BATEIbCKOM, MIPOEKTHOMN "
COLIMATILHOM JeSITEIbHOCTH;

OK.07 ConeiicTBOBaTh COXPAHEHUIO - He MIPUHUMATh JEUCTBUS, - yMETh ONEpUpPOBATh MOHATHUSAMHU: (PYHKITHSA,
OKpY’Kalollel cpenbl, pecypcocOepekeHuIo, | IPUHOCAIINE BPe OKpY Karolei cpee; HeIpepbIBHAS byHKIHS, MPOU3BOIHAS,
MPUMEHATh 3HaHHUS 00 W3MEHEHMH KIuMaTa, - YMeThb MIPOTHO3UPOBATh | MepBOOOpa3Has, OIpeNeieHHbIH HHTErpal; YMETh
NPUHIMUIBL  OCPEeKIIMBOTO  MPOM3BOJICTBA, | HEOIArONPHUATHBIC HKOJIOTUYECKUE | HAXOUTh TMPOU3BOAHBIC 3JIEMEHTApHBIX (PYHKLUH,
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3¢ (PEeKTUBHO NEHCTBOBATh B YPE3BBIYAITHBIX
CUTYyaLUsIX

MOCIIEACTBUS MpeANPUHUMAEMbIX
JIEUCTBUM, IPEJOTBPALLATD UX;

-  pacuIMpuTh  ONBIT  JEATEIBHOCTH
IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

- pazpabaTpiBaTh  IUIAaH  pEHICHUS
npoOJIeMbl ¢ y4eTOM aHajIu3a UMEHOIUXCs
MaTepuaIbHbIX U  HeMaTepUalbHbIX
pecypcos;

- OCYIIECTBISATh  L€JICHAIIPaBICHHBII
IIOUCK TE€PEeHOCa CPeJICTB M CIOCO0OB
JeHCTBUS B NPOPECCUOHATIBHYIO CPENyY;

- YMETb  IIEPEHOCUTh  3HAHMUS B
MO3HABATEJIbHYIO U MPAKTUYECKYI0 00acTu
KU3HEJEATENBHOCTH;

- mpemararhb HOBBIE IIPOEKTBHI,
OLICHUBAaTb HJEU C T[O3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPaKTUYECKON
3HAYUMOCTH;

- JdaBaTb OIICHKY HOBBIM CHTyallHUdIM,
BHOCUTb KOPPCKTHBBI B JACATCIIBHOCTD,

UCIOJIb3Ysl CIPAaBOYHbIE MaTepUalbl; UCCIEA0BATh B
NPOCTEHIINX CaydasX (YHKUMH Ha MOHOTOHHOCTB,
HaXOJUTh HaWOOJbIIME W HAMMEHbIINE 3HAYCHUS
GyHKUMHA; CTPOUTH TpapUKd MHOTOUIEHOB C
UCIIOJIb30BAaHWEM  almapara  MaTeMaTH4ecKOro
aHaJIN3a; NPUMEHATh NPOU3BOAHYIO IIPU PELICHUU
3aJjady  Ha  JBW)KEHME;  pelmarb  IPaKTHKO-
OPHECHTUPOBaHHbIE 33Jayd Ha HauOOJbIIUE U
HAaUMEHbBIINE 3HA4YCHHs, Ha HAXOXKIEHUE IMyTH,
CKOPOCTH U YCKOPEHUS;

- YMETb ONEpPUPOBATH MOHATUSAMU: JIBUKEHUE B
MPOCTPaHCTBE, MOAOOHbBIE (PUTYPHI B POCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHHE TUIONIA/IeW OBEPXHOCTEN
1 00beMOB 10I00HBIX (GUTYp MPH PEIICHUH 3a]a4;

- YMETb BBIYHUCIATH F€OMETPUUECKHUE BETUUUHBI
(umHa, yrom, IUlomAAb, O00BEM,  IUIOIIAIb
MOBEPXHOCTH), UCHOJIb3ysl HM3ydeHHbIE (HOPMYIBI U
METO/IbI;

OILICHHUBATHb COOTBECTCTBHUC p€3y.HI>TaTOB
LIEISM;

IIK 1.3. OcymecTBiasiTb NOATOTOBKY, | - BEICHUE TEXHOJIOTUYECKUX MPOILIECCOB - yMeTh BHIOWpPATHh TOAXOASAIINN W3yUYCHHBIN
opopmieHHME W  TPOBEPKY  3aKyNOYHOM | oOoraieHus ITOJIE3HBIX HCKOITAEMBIX | METOJA  JUI  pELIeHUs  3aJayd, paclio3HaBaTb
JIOKyMEHTaIINH, B TOM YHCIIe C | corJIacHO 3aJlaHHBIM TTapamMeTpam MaTreMaThudeckue (PaKThl U MaTEeMaTHYECKUE MOJIEITH
HUCITIOJIB30BAHUEM BHCKTpOHHOFO B HpI/IpOI[HLIX nu 06H_IGCTBGHHBIX SIBJICHUAX, B

JIOKyMEHTOO00OpOTa M CKBO3HBIX IH(PPOBBIX
TEXHOJIOTUI

HCKYCCTBE;

- yMEHHE  WU3BJIEKaTb, HHTEPIPETUPOBATH
nH(popMaIroo, MPEeACTaBICHHYI0 B TaOJMIax, Ha
auarpamMmax, rpadukax, OTpa)arollylo CBOWCTBA
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peaIbHBIX MPOLIECCOB U SBJICHUH; MPEJCTaBIAThH
MHPOPMALIMIO C TOMOIIBI0 TalbJaHMIl U JHarpamm;
UCCIIEIOBaTh CTaTUCTHUECKHUE JaHHbIE, B TOM YHUCIIE
C TIpUMEHEHHeM TrpadUuecKux  METOJOB U
AJIEKTPOHHBIX CPECTB
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1.4. KounuyecTBO 4acoB Ha 0OCBOCHHE NIPOrPaMMbl Y4eOHOM U CHUIINHBI
O06beM 00pazoBaTeNbHON MPOrpaMMbl 269 4acoB, B TOM YHCIIE:

- y4eOHBIX 3aHATHH 251 4YacoB, B TOM 4YHCJIE Ha MPAKTHUYCCKHEC
(;1abopaTopHbIe) 3aHATHS 76 4ACOB;

- NOPOMEXYTOUHYIO arrectanuio 18 yacos.
2. CTPYKTYPA U COJIEPKAHUE YYEBHOM JUCIHUIIJIMHBI

2.1. O0beM AUCHMILVIMHBI U BUABI y4eOHOH PadoThI

Buabl yueOHOM padoThI O0bem B
yacax
O06bem 00pa3oBaTeIbHOI NPOrPaMMBbI M CHUIIIMHBI 269
B T.4.:
OcHOBHOE coaepkaHue 211
B T.4.:
TEOpEeTUYECKOe OOyICHHE 175
npakTuyeckue (1abopaTopHbIC) 3aHATHUS 36
IIpodeccuoHAIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE 40
B T.4.:
TEOpeTUYECKOoe 00yUeHHE -
MPAKTUYECKNE 3aHITUSA 40
nabopaTOpHBIEC 3aHITUS -
Kouncyabranus 8
IIpoMe:KyTOYHAS ATTECTAUA : DK3aMEH 10

> VkassiBaeTcs (opMa (3K3aMeH, 3aueT, 1 epeHIINpPOBAHHBIN 3a4eT), COIIAacHO yueOHOMY IIaHy
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2.2. TemaTuyeckHi IVIAH U COAEPKAHUE TUCHUTIIHHBI

HanmenoBaHue pa3jiesioB U TeM Homep Conep:xanue y4eOHOro Marepuasia (OCHOBHOE U O0bem Koabl komnereHumi,
y4eOHOro | mpogeccuoHAJIbLHO-OPHUEHTHPOBAHHOE), JTA00PATOPHbIE U 4acoB ¢bopmupoBanmnio
3aHATHS NPaKTHYeCKUE 3aHATHUS, MPUKJIATHOH MOAYJIb (IPHU KOTOPBIX

HAJITUYUN) CIOCOOCTBYET JIEMEHT
NPOrpamMMbl
1 2 3 4 5
OcHoBHoOe coJep:KaHue
Cemectp Nel 94
Paspea 1.
IloBTOPpEHHE Kypca MaTeMaTHKH 22
OCHOBHOM HIKOJIbI
Tema 1.1. CopepxaHnue yueOHOTO MaTepualia 2
lenp w 3amaum MaTeMaTUKH IpU 1 basoBble 3HaHMS W yYMEHUS IO  MaTeMaTUKe B )
OCBOCHUU CHEIUATBHOCTH ) MpoeCCUOHAIBHON U B TTOBCETHEBHOMU JESTEIHLHOCTH.
Cojnepkanue yueOHOro MaTepuasa 6
Tema 1.2. JlelicTBUA  Haa  TIOJOXKHUTENBHBIMU W OTPULIATEIbHBIMU OK.01. OK.02. OK.03
Uucna u BeuMCieHUs. BoipaxkeHus u ) YuCIaMH, OOBIKHOBEHHBIMH U JICCATHYHBIMH  JPOOSIMHU. 5 OK.0 4’ OK. 0 5’ OK.0 6,
peoOpa3oBaHus ' HeiictBusi co  creneHsaMu, (GOpMyNBI  COKpAIIEHHOTO B OK' 07’ R
YMHOKEHHS. K 1.3’
ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE
IIpakTnyeckoe 3ansaTHe Nel. Buapl minockux ¢uryp m ux
Tema 1.3, 3. momanb. IIpakTHKO-OpHEHTHPOBAHHBIE 3aJauyd B Kypce 2
T€OMETPUHU Ha MJIOCKOCTH.
['eomeTpus Ha TIOCKOCTH
IIpakTuueckoe 3ansaTue Nel. Buael mimockux ¢uryp m ux
4. miomans. [IpakTUKO-OpUEHTHPOBAaHHBIE 3aJadud B Kypce 2
Tr€OMETPHUH Ha TJIOCKOCTH.
Tema 1.4. CopepxaHue yueOHOTO MaTepualia 4
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HpOHGHTHBI@ BBIYUCICHUA

IIpakTuyeckoe 3ansiTue Ne2. [IpocTeie IPOLIEHTHI, pa3HbIE

3. 2
croco0Obl ux BbrunciaeHus. CioxKHbIe TPOIEHTHI.
6 IIpakTuyeckoe 3ansiTue Ne2. [IpocTeie IPOLIEHTHI, pa3HbIC 2
) crocoObl ux BbrunciaeHus. CioxHbIe TPOIEHTHI.
Copnepkanne yueOHOro MaTepuasa 4
Tema 1.5 7 IIpakTyeckoe 3anaTue Ne3. JluneilHble, KBaJpaTHBIE, 2
- ) JIPOOHO-JIMHEHHBIC YPAaBHEHHSI M HEPABEHCTBRA.
VYpaBHEHMS U HEPABEHCTBA ~
3 IIpakTuyeckoe 3ansaTue Ne3. JluHeliHble, KBaJpaTHBIC, 2
) JIpOOHO-TMHEHHbIE YPaBHEHHSI U HEPABEHCTBA.
Copepxanue yueOHOTO MaTepualia 4
Crioco0Obl pelieHusl CUCTEM JTUHEHHBIX ypaBHeHUU. [loHsTHS:
Tema 1.6 0. Marpuia 2x2 u 3x3, onpenenutens Marpuilbl. Meton [Maycca. 2
- . Cucrembl HeTUHENHBIX ypaBHEeHUN. CHCTEMbl HEPAaBEHCTB.
Cucrembl ypaBHEHUH U HEPABEHCTB " »
CriocoObl pelieHnus CUCTEM JIMHEHHBIX ypaBHeHMM. [ToHSATHS:
10. MaTtpuna 2x2 u 3x3, onpenenurens matpulel. Meton I'aycca. 2
Cucrembl HeTMHEHHBIX ypaBHEeHUH. CHCTEMBbl HEPAaBEHCTB.

Tema 1.7 CopepxaHnue yueOHOTo MaTepuaiia 2
o Koutposbnas padora Nel. Berancnenus u npeodpa3oBaHus.
Bxo01HOI KOHTPOITb 11. 2

YpaBHeHUs U HEpaBeHCTBA. [ 'eomMeTpHs Ha MIIOCKOCTH.
Paznen 2. IlpsiMble M MJIOCKOCTH B 14
NMPOCTPAHCTBE

Cojnepkanue yueOHOro MaTepuasa 2
[Tpeamet crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MPsSMas,
OK.01, OK.03, OK.04,

Tema 2.1. IJIOCKOCTb, MIPOCTPAHCTBO). OcHOBHbIE aKCHOMBI OK.07. TIK 1.3
OCHOBHBIE TIOHATUS CTEPEOMETPHUHU. 12 CTEpEOMETPUH. [lepecekatomuecs,  mapaienbHble U ) T '
PacnonoxxeHnue npsMbIX U MIIOCKOCTEN " | ckpemmBatommecss  npsimble.  IlpusHak u cBoiicTBa

CKpenIuBaomuxcs npsMbiX. OCHOBHBIE MPOCTPAHCTBEHHBIC

(burypsl.
Tema 2.2. Copnepkanue yueOHOro MaTepuasa 2
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[TapamienbHOCTh NMpPSIMBIX, IPSIMON U
IUIOCKOCTH, IIJIOCKOCTEN

13.

[TapannenbHas npsMas u miockocts. Onpenenenue. [IpusHak.
CpoiictBa.  [lapamnensHble  miockoctd.  OmnpeneneHue.
[Ipusnak. CsoiictBa. TeTpa’ap U €ro  2JIEMEHTHI.
[Tapannenenunen u €ro JJIEMEHTHI. CaoiicTBa
IIPOTUBOMNOJIOKHBIX T'paHe W JAMaroHaseil mapaenenumnesa.
ITocTpoeHue ceueHui.

Tewma 2.3.
[TepnieH UKy ISIPHOCTD IIPSIMBIX,
IIPSIMOM M INIOCKOCTH, TUIOCKOCTEN

Copnepxkanne yueOHOro MaTepuasa

14.

Ilepnengukynsapusie  npsmele.  [lapamienbHble  IpsIMBIE,
MIEPIEHIUKYIISIPHBIC K IIJIOCKOCTH. [Ipu3nax
NEPHEHAUKYIISAPHOCTU NPSAMON U IUIOCKOCTU. Ilepnenaukyssp
n HakioHHas. llepnenaukyisapHbele 1wiockocT. llpu3Hak
NEPIEHAUKYIISAPHOCTH IIJIOCKOCTEM. Paccrosinue B
ITPOCTPAHCTBE.

Tema 2.4.
TeopeMma o0 Tpex nepHneHIUuKYJIIpax

Cojneprkanue yueOHOro MaTepuasa

15.

Teopema o Tpex MepHeHAUKYISApax. YTONI MeXAy MpsIMOU U
IJIOCKOCTBIO. YT0JI MEX/Y TJIOCKOCTSIMH.

Tema 2.5.
[MTapannenbHble, MEPIEHANKYIISPHBIE,
CKPEIIUBAIOIINE TPSMBIC

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COAEPKAHMNE

16.

IIpakTyeckoe 3ansaTHe Ned. AKCHOMBI CTEPEOMETPHH.
[lepneHauKyAIPHOCTD NPSAMOM M IUIOCKOCTH, NapaJlIeIbHOCTh
JIBYX HPSIMBIX, MEPIEeHIUKYISIPHBIX IJIOCKOCTH,
MEePIEHANKYISIPHOCTD IJIOCKOCTEM.

17.

IIpakTuyeckoe 3aHsaTHe Ned, AKCHOMBI CTEPEOMETPHH.
[TeprieHAMKYISAPHOCTD MPAMOMN U TUIOCKOCTH, MApaJIIEIbHOCTh
JIBYX MPSIMBIX, MEePIEHIUKYIAPHBIX IIJIOCKOCTH,
MEPIECHANKYISIPHOCTD IIOCKOCTEM.

Tema 2.6.
Pemenue 3anau. [IpsimMbie 1 mIocKoCTH
B [IPOCTPAHCTBE

Coneprkanne yueOHOTO MaTepuaa

18.

KonTpoabnass padora Ne2. PacnonoxeHue mnpsMbIX H
IJIOCKOCTe B mpocTpaHcTBe. llepneHaukyisipHOCT U
[apajuIeIbHOCTh MPSIMBIX M IIOocKocTed. CKpeliuBaromuecs
psiMbIE.
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Pa3pea 3.

12
KoopanHaTtbl 1 BEKTOPBI
Tema 3.1. Copnepxanue yueOHOro Marepuaia 2
JlexapToBbI KOOpJUHAThI B .
JlexapToBbI KOOpAUHATHI B IpocTpaHcTse. [Ipocrelinme 3anaun
npoctpaHcTBe. PaccrosHue Mexmay
19. | B koopauHatax. PaccrosHue Mexay JABYMs TOYKamH, 2
JIBYMS TOYKAMH. Koopaunatst
KOOpPJHMHATBI CEPEIUHBI OTPE3KA.
CepeJIMHBI OTpe3Ka
CojeprkaHue yueOHOro MaTepuasa 4
BexkTops!l B mpocTpancTse. ClI0KEHUE U BEBIUUTAHUE BEKTOPOB.
YMHOXKeHHe BEeKTOpa Ha 4ucio. KoMmIulaHapHbIE BEKTOpBI.
CkansipHO€ IIpOM3BEEHUE BEKTOPOB. PasnokeHue BekTopa 1o
20 TpEM HEKOMIUIaHAapHBIM BekTopaM. KoopauHatel BekTOpa, )
" | CKaIsApHOE MPOU3BEIACHHE BEKTOPOB B KOOPAMHATAX, YTOJI
Tema 3.2 MEX/1y BEKTOpaMH, Yroj MEXIY HNpsIMON U IJIOCKOCTBIO, YroJl
o MEXKIY MIJIOCKOCTSIMHU. VYpaBHeHue IIJIOCKOCTH.
Bektopel B mpocTpaHcTBE.  YTrOu 9
["eomeTpuyecKuil CMBICI ONIpeeanTeNs 2X2.
MEX1y  BEKTOpaMHU. CkansipHoe
BexTops! B mpocTpancTse. ClI0KEHHE U BBIUUTAHUE BEKTOPOB.
IIPOU3BE/IEHNE BEKTOPOB
VYMHOXkEHHEe BeKTopa Ha 4ucio. KoMmIulaHapHbIE BEKTOpBI.
CkansipHO€ IIPOM3BEEHUE BEKTOPOB. PasnokeHue BeKTopa Io
1 TpEM HEKOMIUIaHAapHBIM BekTopaM. KoopauHatel BekTOpa, )
" | CKaIsApHOE MPOU3BEICHHE BEKTOPOB B KOOPAMHATAX, YTOJI
MEX/1y BEKTOpaMH, Yroj MEXIY HNpsIMON U IJIOCKOCTBIO, YroJl
MEXIy IUIOCKOCTSIMH. VYpaBHeHue IIJIOCKOCTH.
["eomeTpuyecKuil CMBICI ONIpeeaUTeNs 2X2.
Tema 3.3 IIpodeccnoHAIBHO-OPHEHTHPOBAHHOE COJIEP/KAHNUE 4
- IIpakTuyeckoe 3ansitue NeS. KoopanHaTHas IJIOCKOCTb.
[TpakTHKO-OPUEHTUPOBAHHBIE 3a/1auu . .
22. | BeluucieHne paccTOSHUM M IUIOIIAAECH Ha IIJIOCKOCTH. 2

Ha KOOPJIMHATHOM TJIOCKOCTH

KonnuecTBenHbIe PaCUCTEL.

OK.02, OK.03, OK.04,
OK.07,
K 1.3
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23.

IIpakTuyeckoe 3ansitue NeS. KoopanHaTHas IIJIOCKOCTb.
Beluucnenue paccTosHMM W IUIOIAJAEH Ha  ILIOCKOCTH.
KoangecTBeHHBIE pacyeThl.

Tema 3.4.
Pemienne 3amau. Koopaunatel u
BEKTOPBI

CojeprkaHue yueOHOro MaTepuasa

24.

Koutpoabnasi padora Ne3. JlekapToBbI KOOpAWHATHI B
npoctpanctBe. Bekrtopel B mpoctpaHcTBe. CloOXKeHUE W
BbIYUTAHHUEC BCKTOPOB. YMHOXKEHHE BCKTOpa Ha 4YHCIIO.
Kommanapusie BekTopsl. CKaJIipHOE MPOU3BEICHUE BEKTOPOB.
Paznoxxenune BekTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[Ipocreitmine 3agaun B koopauHatax. KoopauHaTel BekTOpa,
pPacCTOAHNUEC MCKAY TOUKaAMM, KOOPAWHATBI CEPCANHBI OTPE3Ka,
CKJSIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJ
MEXKIy BEKTOPAMHM, YIOJ MEXAY IPSIMOM M IJIOCKOCTBIO, YTOJ
MEKY TIIIOCKOCTSIMM.

Paznea 4.
OcHoBBI TPUTOHOMETPHH.
Tpuronomerpudyeckue GyHKUMHU

32

Tema 4.1.

Tpuronomerpuyeckue byHKITUN
MIPOU3BOJIBHOTO yria, YHUCIa.
Pannannas u rpagycHas mepa yria

Cojneprkanue yueOHOro MaTepuasa

25.

Pannannas wmepa yrna. IloBopoT TOYKM BOKpYr Hayana
koopauHar. OrmpeneneHue CHHyca, KOCHHYyca, TaHIeHca U
KOTaHreHca. 3HaKu CHHYCa, KOCUHYCa, TAHT€HCa U KOTaHTeHCca
M0 YETBEPTSAM. 3aBUCHUMOCTh MEXKIY CHUHYCOM, KOCHHYCOM,
TAHT'€HCOM M KOTaHT'€HCOM OJTHOTO U TOTO K€ YIJIa.

26.

Pannannas wmepa yria. IIoBOpOT TOYKM BOKpyr Hayana
koopauHar. OmpenencHue CHHyca, KOCHHYyCa, TaHI€Hca U
KOTAaHI'€HCA. 3HaKU CHHYCa, KOCHHYCA, TAHI'€HCA U KOTaHI'€HCa
[0 YETBEPTSAM. 3aBUCUMOCTb MEXIYy CHHYCOM, KOCHHYCOM,
TaHI€HCOM M KOTaHT'€HCOM OJHOIO M TOTO XK€ YIJIa.

Tema 4.2.

Cogepxanue yueOHOTO MaTepuaia

OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06,
OK.07,

IIK 1.3
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OcHoBHOE TPUTOHOMETPHUECKOE 27 Tpuronomerpudeckoe ToxecTBO. CHHYC, KOCHHYC, TAHTEHC U
To)kaectBo. CHHYC U KOCHHYC " | KoTaHreHc yriaoB o ¥ — o. DopMyJibl IPUBEICHHUS.
JTBOMHOTO yria. DopmyIbl 73 Tpuronomerpudeckoe ToxIecTBO. CHHYC, KOCHHYC, TAHTEHC U
HpUBEICHUS " | KoTaHreHc yriaoB o ¥ — o. DopMyJibl IPUBEICHHUS.
Copnepkanne yueOHOro MaTepuasa
Cymma u pa3HocTh cuHycoB. CymMMaM pPa3sHOCTb KOCHMHYCOB.
CuHyC U KOCHHYC ABOWHOro yria. ®opMyibl MOJIOBUHHOTO
yria. [IpeoOpazoBaHus CyMMBbI TPUTOHOMETPUYECKUX (DYHKITHIA
29. | B mpousBeleHUE M TPOMU3BEACHUA B CymMmy. BbipakeHue
Tema 4.3. TPUTOHOMETPUYECKUX (PYHKLIUH 4Yepe3 TAHTE€HC MOJOBUHHOTO
CuHyC, KOCHHYC, TaHT€HC CyMMBbI H apryMeHra. [Ipeo6pazoBanue IPOCTEHIINX
pasHocTH J1BYX yrioB. CuHyc WU TPUTOHOMETPHUYECKUX BBIPAKEHHH.
KOCHUHYC JBOHHOro yrma. ®opMyibl Cymma u pa3HOCTh cUHYcOB. CymMMaM pa3HOCTh KOCHHYCOB.
MIOJIOBUHHOTO yTiia CuHyc M KOCHHYC JBOWHOTO yria. DopMyJbl MOJIOBUHHOTO
yrina. [IpeoOpazoBanus CcyMMbI TPUTOHOMETPUYECKUX (PYHKITHI
30. | B mpousBeleHHE M TPOU3BEACHMS B CyMMy. BripaxeHue
TPUTOHOMETPUUECKUX (PYHKIIMI Yepe3 TaHTeHC IMOJIOBUHHOTO
apryMeHra. [IpeobpazoBanue MPOCTEUIINX
TPUTOHOMETPHUECKHUX BBIPAKECHHIH.
Cojnepkanue yueOHOro MaTepuasa
Tema 4.4. O06nacTh onpeaeeHus u MHO>KECTBO 3HAUEHUI
Tpuronomerpuveckue (QyHKIUH, WX 31 TpUTrOHOMETpHUYECKUX  (pyHKIMI. YeTrHOCTh, HEYETHOCTH,
cBoiicTBa U rpaduxu " | mIepUOANYHOCTh TpUrOHOMeTprudeckux ¢GyHkiuil. CBOHCTBA U
rpaduKku QyHKIUH y=CcOSX, y=sinX, y=tgx u y=ctgx.
Tena 4.5 Copneprkanne yueOHOTo MaTepuaa
oMa -0, IlpakTuyeckoe 3ansTHe Ne6. Cxatme H PaCTSHKCHHE
[TpeoOpa3zoBanue rpadukoB .
32. | rpaduxoB TpuroHomerpuueckux (ynkuuid. IlpeoOpasoBanue

TPUTOHOMETPUUYECKUX (QYHKIUN

rpaMKOB TPUTOHOMETPUYCCKUX (PYHKITUH.
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IIpakTuyeckoe 3ansaTHe Ne6. Cxarue U pacTsDKEHUE

33. | rpaduxoB TpuroHomerpuueckux ¢(ynkuuii. IlpeoGpasoBanue
rpad¥KOB TPUTOHOMETPUUECKUX (PYHKITHH.
IIpodeccnoHAIBLHO-OPUEHTHPOBAHHOE COJIEPKAHNIE
Tema 4.6, IIpakTuyeckoe 3ansaTue Ne7. lcnonb3oBaHHE CBOWCTB
34. | tpuroHomerpuueckux  (GyHKIMA B mpodecCHOHATBHBIX
Onucanue IIPOU3BOJCTBEHHBIX
IPOLIECCOB € MOMOIIbIO TpaduKoB Jafatax. =
dyHKIHA IIpakTHyeckoe 3aHATHE NQ7L Hcnons3oBanue CBOWUCTB
35. | tpuroHomerpuueckux  (GyHKIM B mpodeccHOHAIbHBIX
3aja4ax.
Tema 4.7. Copepxanue yueOHOro Marepualia
OOpatHble TPUTOHOMETPUYECKHE 36 OOpatHble TpuUroHOMeTpHuecKkue (GyHKUuMU. VX cBoiicTBa U
byHKIIN " | rpadukm.
Copepxanue yueOHOro Marepualia
VYpaBHeHUs cosx=a. YpaBHEHHUS Sinx=a. YpaBHEHHUs tgx=a.
VYpaBHeHnss ~ ctgx=a.  PemeHne — TPUTOHOMETPHUYECKUX
37, YpaBHEHHH OCHOBHBIX THUIIOB: MIPOCTEMILINE
TPUTOHOMETPUYECKNE YPABHEHUS, CBOSIIMECS K KBaJPATHBIM,
Tema 4.8. pelacMple  pas3IoKEHUEM Ha MHOMKUTEIU, OJHOPOJIHBIE.
TpuroHomeTprudeckue ypaBHEHUS U [Ipocreiimre TPUrOHOMETPUUECKHUE HEPABEHCTBA.
HEPABEHCTBA VYpaBHeHUs cosx=a. YpaBHEHHUS Sinx=a. YpaBHEHHUs tgx=a.
VYpaBHeHnss ~ ctgx=a.  PemeHwe  TPUTOHOMETPHUYECKUX
33, YpaBHEHUU OCHOBHBIX THIIOB: MIPOCTEMIINE
TPUTOHOMETPUYECKHUE YPABHEHUS, CBOIALIUECS K KBaIPATHBIM,
pelacMple  pas3IoKEHUEM Ha MHOXKUTEIU, OJHOPOJIHBIE.
[IpocTreiinne TPUroHOMETPUYECKHUE HEPABEHCTBA.
Tema 4.9. Copneprkanne yueOHOTo MaTepuaa
Cucremsl TPUTOHOMETPUYECKHUX
YpaBHEHUU 39. Cucrempl MPOCTENIINX TPUTOHOMETPUUYECKUX YPaBHEHUI
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Tena 4.10 Copnepkanne yueOHOro MaTepuasa 2
o KonTpoabnas pabdora Ne4q. [TpeoOpa3oBanue
Penrenne 3a7au4. OCHOBBI o
TPUTOHOMETPUIECKUX BBIPKCHHI. Pemenue
TPUTOHOMETPHUH. 40. N 2
TPUTOHOMETPUYECKUX YPAaBHEHUU U HEPABEHCTB, B TOM YKCIIE C
Tpuronomerpuyeckue GyHKIUU . .
WCIIOJIb30BAHUEM CBOMCTB (DYHKITUH.
Pazpeu 5. 8
KoMmmuiekcHble ynciia CojnepkaHue yueOHOro MaTepuasa 2
[Tonsitue komruiekcHOrO ymcia. CoOnpsKeHHbIE KOMIUIEKCHBIE
Tena 5.1 quciia, MOJYJb M apryMEHT KoMIUleKcHoro uucna. dopma
o 41. 3alucu KOMIUIEKCHOTO qyucua (reomeTrpuueckas, 2
KommiekcHbie uncna
TPUTOHOMETpHUYECKas, anreOpandeckas). ApudmeTrndecKue
JIUCTBHSI C KOMIUIEKCHBIMU YHCIIAMH.
CojneprkaHue yueOHOro MaTepuasa 6
IIpakTuueckoe 3ansitue Ne8. BrImoNIHEHHE pPacueToOB C OK.01, OK.02, OK.03,
Tema 5.2 42. MMOMOLIBIO KOMIUIEKCHBIX 4Hcen. [IpumMepsl HCIob30BaHUS 2 OK.04, OK.05, OK.06,
o KOMILJIEKCHBIX YHCEIL. OK.07
[IpuMeHeHrne KOMIIEKCHBIX YUCE
IIpakTuyeckoe 3ansitue Ne8. BrInoiiHEHHE pPAacueToOB C
43. | MOMOIIBIO KOMIUIEKCHBIX 4Yucen. [IpuMepbl HCMONIb30BaHUS 2
KOMILJIEKCHBIX YHCEJL.
KontpoabHas padora NeS. IloHATHE KOMIUIEKCHOIO 4HCHA.
Tena 5.3 ConpsikeHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJb W apryMEHT
- 44. | xoMmmiekcHoro umcia. dopMa 3anmucu KOMIUIEKCHOTO YHCIIA 2
Pemenue 3anau. KomriekcHblie uncia
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas, anreOpanyeckas).
Apudmernueckue AeCcTBHsI ¢ KOMIUIEKCHBIMU YHCIIAMHU.
Pasnea 6.
IpousBoanasn pynkum, ee 30 OK.01, OK.02, OK.03,
NMpPUMEHEeHHe OK.04, OK.05, OK.06,
Tema 6.1. Cogepxanue yueOHOTro MaTepuasia 2 OK.07,
ITonsitne nmpousBogHOW. PoOpMyssl U 45 Omnpenenenre 4MCIOBON MOCIEA0BATEIBHOCTH U CIIOCOOBI €€ ) K 1.3

npaBuiia g hepeHIInpOBaHHUS

3adaHus. CsoiicTBa YHCJIOBBIX MOCJIeJOBATEIbHOCTEH.
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Omnpenenenue mnpezaena IOCIENOBATEIbHOCTU. Boruncinenue
IIpeseoB nocienoBarenpHocTel. Ilpupamenue aprymenra.
[Ipupamenue ¢yHkiuu. 3agadd, NPUBOJALINE K IOHSATHUIO

npou3BogHOW.  OmnpeneneHue  NPOU3BOJHOW.  AJTOpUTM
OTBICKaHUs ITPOU3BOIHOM.
CojeprkaHue yueOHOro MaTepuasa 4

Tema 6.2. 46 DopMyisl nuddepeHIupOBaHHUSL. [IpaBuna )

[Ipon3BogHbBIE  CyMMBI, Pa3HOCTH " | tuddepeHpoBaHusl.

IIPOU3BEICHNUS, YaCTHOTO 47 DopmyIbl g depeHIupOBaHHUS. IIpaBuna )

" | tuddepeHpoBaHusl.
Cemectp Nel 157
Cojnepkanue yueOHOro MaTepuasa 4
Tema 6.3. Omnpenenenne CIIOKHOMU byHKIMN. IIponsBogHas
48. | rpuroHomerpuueckux ¢GyHkuud. Ilpon3BoaHas — clIoKHOM 2

[IponsBogHas TPUTOHOMETPHUUECKHUX

¢byukumii. [Ipow3BogHass  CIOKHOM (ymHt, >

FAO— Onpenenenue CJI0’KHOM v(l)YHKI_[I/II/I. HpomBonHaiI

49. | tpuroHoMeTtpuueckux (Qynkuuii. IIpomsBonHas  croXKHOU 2
GyHKIUH.
CojeprkaHue yueOHOro MaTepuaa 2

Tema 6.4. [Tonsitue HenpepblBHOCTH GyHKIMH. CBONCTBA HEMpPEpPHIBHON

[ToHsiTHE O HENPEPHIBHOCTH (PYHKIINH. 50 byHKIMH. Cas13p MEXIY HENPEPBIBHOCTHIO u ’

Meron nHTEpBAIOB " | ;updepeHurpyeMocTbi0  (GYHKIMUM B TOYKE. AJTOpPUTM
pEILIEHUs] HEPABEHCTB METO/I0M MHTEPBAJIOB.

Cogepxanue yueOHOTro MaTepuasia 2

Tema 6.5. I'eomerpruecknii  CMBICT ~ NPOU3BOJHOM  —  YIJIOBOM

r . . KodduUIMeHT KacatenbHOM K Tpaduky (GYHKIUH B TOUKE.

eOMEeTpUYEeCKMH U (pu3HuecKuii .

CMBICIT ITPOMSBOHOR 51. YpaBHEeHHE KacaTelbHOW K r‘paq)mqi byHKIMHA. AJTOPUTM 2
COCTaBJICHUSI YpaBHEHMs KacaTelbHOW K rpaduky ¢(yHKIMH
y=f(x).

Tema 6.6. Cogepxanue yueOHOTro MaTepualia 4
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@U3NYECKUI CMBICII TPOU3BOJHOW B

IIpakTuyeckoe 3anaTHe Ne9. Ousnyeckuil (MEXaHUUECKHIT)

npodecCHOHATBHBIX 3aJjauax 52. | cMBICII TIPOU3BOJHOM — MIHOBEHHAas CKOPOCTb B MOMEHT
BpeMeHH t: v=s’(t)
IIpakTuyeckoe 3ansaTue Ne9. Ousznyeckuil (MEXaHUUIECKUIN)
53. | cMbICI TPOU3BOJHOM — MIHOBEHHAass CKOPOCTh B MOMEHT
BpeMeHH t: v=s’(t)
Copnepxkanne yueOHOro MaTepuasa
Bospactanne u  yObiBaHme  (QYHKIUH, COOTBETCTBHE
BO3pacTaHus M YObIBaHHMS (GYHKIUM 3HAKy IPOU3BOJIHOM.
Tema 6.7. ITonsTHE IPOM3BOIHOM BBICLIETO NTOPSAAKA, COOTBETCTBUE 3HAKA
MounotonHocts  (pynkuuu.  Touku 54 BTOPOIl MPOU3BOJIHON BBITYKIOCTH (BOTHYTOCTH) (QYHKIIUU Ha
IKCTpEMyMa " | orpe3ke. 3ajauyM Ha MakcUMyM U MHUHUMYM. [lonsarue
aCUMMTOTHL,  CMOCOOBI ~ HUX  ONpeleleHHus.  AJNTOpUTM
uccieoBaHusl (YHKIUU U TOCTPOSHUS ee TpaduKa ¢ TOMOIIBIO
npon3BoAHON. JIpoOHO-TMHEHAS QYHKITHSI.
Tema 6.8. CopnepxaHnue yueOHOro Marepuaia
HccnenoBanue byHKINN " 55 HccnenoBanne ¢GyHKIUM HAa MOHOTOHHOCTh M TOCTPOCHHE
IIOCTPOEHUE TpauKOB " | rpadukoB.
T Cogepxanue yueOHOTo MaTepualia
ema 6.9. Haxoxxnenne HauOOJIBIIETO W  HAWMEHBIIETO 3HAYECHUS
Haubonbiee 1 HaMeHblIee 3HAUYECHUS
FA— 56. | pyHKkuuMu, 1MOCTpoeHHEe  IpaUKOB  MHOTOUIEHOB  C
MCIIOJIb30BaHUEM amnapaTa MaTeMaTHYeCKOro aHajIu3a.
IIpodeccnoHaNbHO-OPUEHTHUPOBAHHOE COePKAHUE
Tema 6.10.
Haxoxnenue ONTHUMAJIILHOTO 57 IIpakTuyeckoe 3anatue Nel(). Haumenspiee u HauOombIee
pe3yJibTaTa ¢ TOMOIIBIO MPOU3BOIHOM " | 3HavyeHMs HyHKIMH.
B [IPAKTHYECKHUX 3aa4ax 53 IIpakTnyeckoe 3anaTue Nel(). Haumensmiee u HauOosbliee

3HaYeHUS (PYHKIIHH.

Tema 6.11.

OcHoBHOE coacpkanue
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Pemntenue 3ajad4. [IpousBogHbIe
byHKIIUY, €e TPUMEHEHHE

KonTpoabnasa pabdora Ne6. Dopmynsl ©  mOpaBuia
muddepennupoBanus. UcciaenoBanue QyHKIMH C TTOMOIIBIO

59. . 2
npou3BogHOW. Hambonpinee W HaWMeHbIEE 3HAYCHUS
byHKIUH.
Paszpnen 7. 46
MHOTrOrpaHHHKH U TeJIa BPallleHUs
Tesa 7.1 Copnepxkanne yueOHOro MaTepuasa 2
o [TonsiTne MHOTOrpaHHUKA. Ero 3JeMeHTHI: BEpIIMHEI, pedpa,
Bepuunsi, peodpa, rpaHu
60. | rpanu. /[umaronanb. CedeHue. BpIMykible W HEBBITYKIbIC 2
MHOTOIPAaHHUKOB
MHOTOTPaHHUKH.
Tema 7.2 CojnepkaHue yueOHOro MaTepuasa 2
o [Tonsitue mpusmel. Ee ocHoBaHust u O0KoOBBIE TpaHu. BricoTa
[Ipusma, ee cocTaBisIOLINE, CEUYEHUE.
61. | npusmsbl. [Ipsamas u HakinoHHas npusMma. [IpaBunbHas npusma. 2
[IpsiMast u ipaBUITEHAS TIPU3MBI
Ee ceuenne.
Tema 7.3. CogepxaHnue yueOHOTO MaTepualia 2
[Tapannenenunen, ky6. Cedyenne Ky0a, 62 [Tapannenenunen, CBOMCTBaA MPSMOYTOJIbHOTO > OK.01, OK.02, OK.03,
napajuieJenumnena ’ napajuienaenuneaa, kyo. Cedenue ky0a, napajieenurne/a. OK.04, OK.05, OK.06,
Tema 7.4. Copepxanue yueOHOro Marepualia 2 OK.07,
ITupamupa, ee COCTaBIISIOIINE, IIK 1.3
[Mupamuna u ee snementsl. Ceduenne nupamusl. [IpaBunbHas
ceuenune. IIpaBunbHasgs nwmpamuja. 63. 2
nupamua. Y CeUeHHasi MUpaMuaa.
YcedenHas nupamuia
Copnepkanue yueOHOro MaTepuasa 2
Tema 7.5. bokoBas u mOJHaA pv L = L
[Tnomane OOKOBOW W TOJHOH TIOBEPXHOCTH TPHU3MBIL,
IIOBEPXHOCTH ITPU3MBI, ITUPAMUIbI 64. 2
MUPAMHUIBL.
Tema 7.6. CopepxaHue yueOHOTO MaTepualia 2
Cummetpust B KyOe, 65 CuMMeTpHsi OTHOCHTEIBHO TOYKH, TMPSMOM, TUIOCKOCTH. )
napajuieJIienunesie, NpusmMe, MUpPamMuIe " | Cummetpus B KyOe, mapajuiesIenuIe e, Ipu3Me, TUpPaMHU/IE.
Tema 7.7 IIpogdeccHoHAIBLHO-OPHEHTHPOBAHHOE COACPKAHUE 4
o . IIpakTnyeckoe 3ansaTHe Nell. Cummerpuss B IpHUpOAE,
[Tpumepsl cumMeTpHii B ipodeccun 66. 2

apXUTEKType, TEXHUKE, B OBITY.
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IIpakTuyeckoe 3ansaTue Nell. Cummerpuss B TpHPOJE,

67. 2
apXUTEKType, TEXHUKE, B OBITY.
Copnepkanne yueOHOro MaTepuasa 4
Tema 7.8. 68 IIpakTnyeckoe 3amsitme Nel2. IlonsaTme npaBUIIBHOIO
[lpaBunbHBIE MHOTOTPAaHHHUKH, WX | mHOrOrpanHuka. CBoiicTBa MPaBUJILHOIO MHOTOTPAHHUKOB.
CBOMCTBA 69 IIpakTnyeckoe 3ansitue Nel2. TloHsATue mnpaBUIIBHOIO 2
" | mHororpanHuka. CBOICTBa MPaBUJIBHOTO MHOTOTPAHHUKOB.
Tema 7.9. Copepxanue yueOHOTO MaTepualia 2
Hununnp, ero COCTaBJISAIOLIHE. 70 Hununnp u ero sanementsl. Ceuenue MIMHApa (MapajuieabHoe )
CeueHue HUIMHAPA ) OCHOBaHMIO U ocH). Pa3BepTka HUIuHApA.
IIpodeccnoHATIBLHO-OPUEHTHPOBAHHOE COJIEPKAHNTE 4
IIpakTuyeckoe 3ansaTue Nel3. KoHyc M €ro 53JI€MEHTHI.
Tema 7.10. 71. | Cedyenue KoHyca (mapajuleIbHOE OCHOBAHHUIO U IMPOXOASIIEe 2
Komnyc, ero cocrapustouie. Ceuenue Jyepe3 BepIIMHY), KOHnYeckue ceueHus. Pa3epTka KoHyca.
KOHYyca IIpakTuyeckoe 3ansaTme Nel3. KoHyc U €ro 53JIeMEHTHI.
72. | Ceuenue koHyca (mapajiieIbHOE OCHOBAHHWIO M IPOXOJSIIEE 2
4yepe3 BEpIIMHY ), KOHWYecKue ceueHus. Pa3BepTka KoHyca.
Tema 7.11. Conepxkanue yueOHOro MaTepuasa 2
YceueHHbIN KOHYC. Ceuenue 73 VYceuennsiii konyc. Ero oOpasyromass u Beicota. CeueHue 2
YCEUEHHOT0 KOHyCa YCEUEeHHOT0 KOHyca.
Tema 7.12. Cojnepkanue yueOHOro MaTepuasa 2
[ap u cepa. BzaumnHoe pacnonoxxkenue chepbl U IIOCKOCTH.
[Tap u cdepa, nx ceuenus 74. 2
Ceuenue mapa, cepsl. Conepkanue yaeOHOTO MaTepraia
Copepxanue yueOHOTO MaTepualia 4
[Tonsitue 060 o6wveme Tenma. OO6beM Kyba W MPSMOYTOJIBHOTO
Tema 7.13. 75 napaenenunena. Oo6vem npusMel U uIuHApa. OTHOLICHHE )
[Tousatue 00 o0veme Tema. OTHOLIEHHE ’ 00BEMOB  IIOJOOHBIX  TEI. ['eomeTpuyeckuii  CMBICI
00BEMOB MOAOOHBIX TEI onpeaenuTelis 3-ro NopsIka.
6. [Tonsitue 060 o6wveme Tenma. OO6beM Kyba W MPSMOYTOJIBHOTO )

napauenenunena. O6vemM npusMbl U puHApa. OTHOLICHHE
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00bEMOB  TOJNOOHBIX  TEI. CMBICIT

OIpCaACIUTCIIA 3-to IIOpA KA.

I'eomerpuueckuit

Tema 7.14. Copnepkanne yueOHOro MaTepuasa 2
OO0bemMBbl M IUIOLIAAM HOBEPXHOCTEH 77 OObvembl mHpamuabl M KoHycbl. OO0beM mapa. [lnmomanu ’
Te MOBEPXHOCTEH Tell.
Copneprkanne yueOHOTO MaTepuaa 4
Tema 715 Kom6uHawmu 73 gﬂalﬂnqecxoe 3ansiTue Nel4. KoMOuHAIIMK T€OMETPUUECKUX )
MHOTOTPaHHUKOB U TEJ BpaLCHUs
79, IIpakTuyeckoe 3ansitue Nel4. KomOMHAIIMU reOMETPUIECKUX )
TEl.
CojeprkaHue yueOHOro MaTepuasa 4
IIpakTuueckoe 3ansaTue NelS. Vcronp3oBaHne KOMOWHAIIMI
Tema 7.16. 80. | MHOrOrpaHHMKOB M  T€l  BpAllEHUS B  IPAKTHKO- 2
['eomeTpuueckue KOMOMHAIMM  Ha OpUEHTUPOBAHHBIX 3ajauax.
[IPaKTUKE IIpakTnyeckoe 3ansitne NelS. Vcnonbs3zoBanne KoMOMHaAIMH
81. | MHOTOTpaHHHKOB W  T€l  BpamleHUss B  IPAKTHUKO- 2
OpUEHTHUPOBAHHBIX 3a7a4ax.
Tema 7.17. Conepxkanue yueOHOro MaTepuasa 2
Pemenne 3amay. MHOrorpaHHUKH U 22 KonTposbHnas padora Ne7. O0beMbl U TUIOIIA U TOBEPXHOCTH )
TeJa BpalleHUs MHOT'OTPAHHUKOB U TEJ BPALLECHHUS.
Paznea 8.
IlepBooOpa3nasn byHkuum. 14
IIpaBuna HAXO0K/ACHHUS
MepBO00OPA3HBIX OK.01, OK.02, OK.03,
CopepxaHue yaeOHOTO MaTepuaia 2 OK.04, OK.05, OK.06,
Tema 8.1. 3agada 0 BOCCTAHOBJIEHHHM 3aKOHA ABIDKEHUS II0 H3BECTHOIN OK.07,
ckopoctu. Ilonsitue wuHTerpupoBanus. (O3HAKOMJIEHHE C K 1.3
[TepBooOpaznas ¢ynkuuu. [IpaBuna . B
83. | moHATHEM HMHTErpasia u rnepBoodOpasHoit ans GyHkuuu y=f(x). 2

HAXO0X/ICHUS MEePBOOOPaA3HBIX

Pemenue 3aga4 Ha CBSI3b MEPBOOOPA3HON M €€ MPOM3BOIHOM,
BBIUHCJICHUE MEePBOOOPa3HOM [uisi JaHHOM dyHKimu. Tabnuia
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(dhopMys 111 HaXO0XKIeHUs epBO0Opa3HbIX. M3ydueHue npasmia
BBIUKCIICHHSI IEPBOOOPA3HOM.

Copnepkanne yueOHOro MaTepuasa 2
Tema 8.2 3ajauu, NPUBOASAIINE K MOHATHIO ONPEEICHHOr0 HHTEerpaia —
. N O BBIUMCIICHUU IUIOIIAAM KPUBOJMHEHHOW Tpamenuu, o
[Inomanb KpUBOJIMHEHHOW Tpaneuuu.
. 84. | nepememieHun To4ku. [loHsATME ONpenENeHHOrO0 HHTErpal. 2
dopmyna Herorona-Jleibauia . N
'eomerpuueckuii U (PU3NYECKUH CMBICI ONPENEICHHOIO
unterpana. @opmyna Herotona-JleiOHuma.
Tema 8.3. CojnepkaHue yueOHOro MaTepuasa 2
HeonpeneneHHbIl M ONpeAcIICHHBIN
85. | IlonsTne HeonpeaeIEHHOr0 UHTErpasa. 2
MHTErpajl
Tema 8.4. [lonstue 06 onpeaeneHHOM CopnepxaHnue yueOHOro Marepuaiia 2
UHTErpaje KaK IJI0ILAU .
N 86. | 'eoMeTrpruueckuii CMBbICI ONIPEAEIEHHOIO HHTErpaJia. 2
KPUBOJIMHEHHOM Tpaneuuu
IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COAEPKAHME 4
IIpakTuyeckoe 3ansaTue Nel6. I'eomerpruueckuii CMBICH
]7 ompezaeneHHoro uHrerpaita. @opmyna Herotona- JlelOHuIA. )
. " | Pemenne 3amady Ha IpHUMEHEHWE MHTErpai JJis BBIYMCIICHUS
Tema 8.5. OnpeneneHHblld UHTETPAT B .
(bu3MYECKUX BEJIMYMH U TJIOUIAICH.
KUZHH =
IIpakTuyeckoe 3anaTue Nel6. I'eomerpruueckuii CMBICH
38 omnpenenenHoro uHrerpana. ®@opmyna Heiorona- JleiOnuma. 2
" | Pemenue 3aauy Ha IpUMEHEHWE WHTErpai JJis BBIYMCIIECHUS
(bU3HYECKUX BEIIMYMH M TUIOMIAICH.
Tema 8.6. Copepxanue yueOHOro Matepualia 2
Pemenne 3amau. IlepBooOpa3Has 29 Kontpoasnasi padora Ne8. IlepBooOpaszHas QyHKITUH. )
GbyHKIIUY, €€ TPUMEHEHHE " | IlpaBunia HaxoxaeHUs 1epBooOpas3HbIX. Ee mpuMeHeHue.
Paznen 9.
Crenmenn u kopHu. CreneHHas 12 OK.01, OK.02, OK.03,
GyHKUIHA OK.04, OK.05, OK.07
Tema 9.1. Cogepxanue yueOHOTro MaTepuasa 2
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Crenennast pyHKIIUS, €€ CBONCTBA

IlonsiTEe KOpHA N-OM CTENEHHM W3 JEHUCTBUTEIBHOIO YHUCIIA.

90. | dynkumu y=vx ux cBoiicta u rpaguku. CBoHcTBa KOPHS N-0i 2
CTENEHH.
Tema 9.2. Cognepkanue yueOHOro MaTepuasa 2
[IpeoOpa3oBanne  BBIpaXEHUH  C .
. 91. | IlpeoGpa3zoBanue upparMOHAIbHBIX BEIPAKECHUH. 2
KOPHSIMU N-OH CTENEHU
Tema 9.3. Copnepxanue yueOHOro Marepuaia 2
CBOJCTBA CTENEHU C PallMOHAIbHBIM U
JIEHCTBUTENbHBIM [10Ka3aTEIIMU 90 [lonsTue creneHu c JOOBIM palMOHAJIbHBIM IOKA3aTEJIEM. )
" | CrenenHble (GYHKLNH, UX CBOICTBA U rpaUKH.
CojeprkaHue yueOHOro MaTepuaa 4
PaBHOCMIIBHOCTH MppallMOHANBHBIX YPABHEHUH U HEPABEHCTB.
Tema 9.4. 93. | Meronpel ux peuieHus. Pemmenne nppaluoHaIbHbIX YpaBHEHUN 2
Pemenue MppalMOHATBHBIX U HEPaBEHCTB.
YPaBHEHUN U HEPABEHCTB PaBHOCWJIBHOCTE MPPALIMOHAIIBHBIX YPAaBHEHU U HEPABEHCTB.
94. | Metoapl ux pemieHus. Penienne uppanuoHadbHBIX YpaBHEHU 2
U HEPaBEHCTB.
Tena 9.5, Cojnepkanue yueOHOro MaTepuasa 2
Koutpoasnass padora Ne9. OmnpeneneHue CTENEHHOM
Pemenne 3amau. CreneHu M KOPHHU. .
CrenerHas dyHKIms 95. (byHKLII/II/I.U Hcnons3oBaHue €€ CBOWCTB TMpU pEUICHUH 2
YpaBHEHUI U HEPABEHCTB.
Pazpea 10. 12
Iloka3aTeabHas GpyHKIUSA
= Copepxanue y‘-IGGIjOFO MaTtepuaia 4 OK.01, OK.02, OK.03,
TENEHb C NPOU3BONLHBIM JIEHCTBUTENLHBIM I0KA3ATENEM. OK.04, OK.05, OK.07
Tema 10.1. Omnpenenenue MoOKazaTeNbHOW (YHKIMH, €€ CBOMCTBA U
[TokazarenbHast pyHKIMS, €€ CBOMCTBA 96. | rpaduk. 3HAKOMCTBO C TPUMEHEHHEM IIOKa3aTeIbHOU 2
byHKIMH. Pewenue [I0Ka3aTeJIbHBIX ypaBHEHUNU

(GYHKIMOHATBEHO-TPAQUIECKIM METOJIOM.
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Crenens ¢ IIPOU3BOJIbHBIM HCﬁCTBHTGHBHBIM IIOKa3aTcCJICM.
OHpe,[[eJ'ICHI/IC MoKa3aTeJIbHOM (I)YHKI_II/II/I, €€ CBOIWCTBA H

97. | rpaduk. 3HAKOMCTBO C TPUMEHEHHEM I[IOKa3aTEIbHOU 2
byHKIMH. Pemenue MOKa3aTeIbHbIX ypaBHEHUH
(GYHKIIMOHATIBHO-TPapUUECKUM METOJIOM.
CojeprkaHue yueOHOro MaTepuasa 4
Pemenue mnokazareiabHbIX YPaBHEHUH METOJOM YypaBHEHHUS
03, [IOKa3aTeled, METOJOM BBEIEHUS HOBOM IEPEMEHHOM, ’
Tema 10.2. (GyHKIMOHATBHO-TpadUIECKUM METOJIOM. Pemenne
Pemenue nokasaTenbHBIX YpaBHEHUH 1I0Ka3aTeIbHbIX HEPABEHCTB.
Y HEPAaBEHCTB Pemenne mnoxa3aTenbHbIX YpaBHEHMH METOJIOM YpaBHEHUS
99 [IOKa3aTele, METOAOM BBEICHUS HOBOM IIEPEMEHHOM, 2
" | pyHKUIMOHANBHO-TpaUIECKUM METOOM. Pemenne
II0Ka3aTeIbHbIX HEPABEHCTB.
Tema 10.3. Cogepxanue yueOHOTro MaTepualia 2
Cucrema nokasaTejbHbIX YpaBHEHUI 100. | Pemenue cucreM noKa3aTesIbHbIX YpaBHEHUN 2
CojeprkaHue yueOHOro MaTepuasa 2
Tema 10.4. Konrpoabnass paGora Nel(. Pemenne noxa3aTenbHbIX
Pemenne 3amau. [lokasarenpHas 101 YPaBHEHMH METOJIOM YpPAaBHEHMs IIOKa3aTele MU METOJOM ’
byHKIHS ’ BBEJICHUS HOBOM TNI€peMEHHOW. PemieHne moKa3aTeabHbIX
HEPABEHCTB.
Paszpnen 11.
Jlorapugmer.  Jlorapupmuyeckas 18
GyHkums
Tema 11.1. CogepxaHue yueOHOTO MaTepualia 2 OK.01, OK.02, OK.03,
Jlorapupm uuncna. JlecATHUHBIH U 102 Jlorapudm uncna. JlecaTUYHBIA U HATYpalbHBIN JOrapudMsl, ) OK.04, OK.05, OK.07,
HATYPaJIbHBIHN JJorapu(MBbl, YUCIIO e "~ | 4ucno e. K 1.3
Tema 11.2. Cogepxanue yueOHOTo MaTepuasia 2
CoiicTsa  norapu¢mos.  Onepars 103. | CgoiictBa norapudmon. Oneparus JJorapuMUpOBaAHUS. 2

norapuMupoBaHUs
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Tema 11.3. Copepxanue yueOHOro Marepuaiia 2
iioggng(zMquCKaH (ymxums, - ee 104. | Jlorapudmuueckas pyHKIIUS, €€ CBOWCTBA. 2
CojeprkaHue yueOHOro MaTepuasa 4
[lonssTue  norapupmuueckoro  ypaBHeHus. — Omnepanus
NIOTEHUMPOBAaHMUA. TpH  OCHOBHBIX  METOJA  PEIIEHUs
105. | norapudpmuyeckux YpPaBHEHHUN: (yHKIIMOHATIBHO- 2
Tema 11.4. rpaduuecKuii, METO/1 MOTEHIIUPOBAHUS, METO/] BBEJICHUSI HOBOI
Pemienue JoTapu(PMUIECKUX nepeMeHHou. Jlorapudmudeckne HepaBeHCTBA.
YPaBHEHUH U HEPABEHCTB [Tonsatue  nmorapupmuueckoro  ypaBHeHus.  Omnepauus
HNOTEHIMPOBaHUA. Tpu  OCHOBHBIX  METOAA  pPELICHHUs
106. | morapupmMuveckux YpaBHEHHUI: (yHKIIMOHATBHO- 2
rpaduuecKuii, METO/1 MOTEHLMPOBAHMsI, METO]] BBEICHUS HOBOU
nepeMeHHO. JlorapudmMuueckie HepaBeHCTBA.
Tema 11.5. Cogepxanue yueOHOTro MaTepualia 2
Cucremsl JorapuPMHUUECKUX 107 ANTOpUTM pEeUIeHUs] CUCTEMBl ypaBHEHHI. PaBHOCHIBHOCTH )
YPaBHEHHH " | morapuMHUYEeCKHX YpaBHEHUI U HEPABEHCTB.
ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE 4
IIpakTnyeckoe 3ansitue Nel7. Ilpumenenue norapudma.
Tema 11.6. 108. .HOFElpI/I(i)MI/I'-IeCKaS{ crimpanb B npupoze. Ee Maremarnueckue 2
Jlorapudmsl B mpupojie ¥ TEXHUKE CBOTCTEA.
P IIpakTuueckoe 3ansitue Nel7. Ilpumenenue norapudma.
109. | Jlorapudpmuueckas cnupanb B npupone. Ee marematnueckue 2
CBOMCTBA.
Tema 11.7. Copneprkanme yueOHOTo MaTepuaa 2
Pemenue 3a1ad. Jlorapugmsl. 110 KontpoabHass padora Nell. Jlorapudpmuyeckas ¢yHKIus. )
Jlorapudmuueckas QyHKIUS ) Pemenue npocrelmux JjorapuMuIecKuX ypaBHEHUH.
Pazgen 12. OK.01, OK.02, OK.03,
MHoxkecTBO. JJIeMEHTBI TeOpHH 12 OK.04, OK.05, OK.07,
rpagos 1K 1.3
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Tesa 12.1 Copnepkanne yueOHOro MaTepuasa 6
o [lonsitue  MHoxkectBa. IlommuHoxkectBo.  Omepauuu ¢
MHoxecTBO 111. a pall 2

MHOXECTBaMHU.
IIpodeccnoHAIbLHO-OPUEHTHPOBAHHOE COJIEPKAHNIE
IIpakTuyeckoe 3ansitue Nel8. Omnepauuu ¢ MHOXKECTBaMH.
Tema 12.2. 112. | P patt 2
PemreHne npukiiagHeIX 3a1a4.
Ornepanuu ¢ MHOXKECTBaMU
113 IpakTnueckoe 3ansitue Nel8. Omneparuu ¢ MHOXKECTBaMHU. )
) PemreHne npukiiagHeIxX 3a1a4.
CojnepkaHue yueOHOro MaTepuasa 4
IIpakTuyeckoe 3ansaTue Nel9. Ilonsarue rpada. Cas3HbIM
Tema 12.3. 114. 2
Tpadybi rpad, gepeBo, LUK rpad Ha MIOCKOCTH.
115 IIpakTuyeckoe 3ansaTue Nel9. Ilonsarue rpada. Cas3HBIM >
" | rpad, gepeBo, nuki rpad Ha MIOCKOCTH.
Tema 12.4 Copnepkanne yueOHOro MaTepuasa 2
- KonTpoabnass padora Nel2. Omnepanuu ¢ MHOXECTBAMH.
Pemenue 3amau. MHokecTBa, rpadbl 1 N
116. Onucanue peadbHbIX CHUTyalluid C TIOMOIIBIO MHOKECTB. 2
WX IPUMEHEHHUE
[Tpumenenue rpadoB K PeIICHUIO 3a/1a4.
Pa3pea 13.
DJIeMeHThI KOMOUHATOPHKH, 10
CTATHCTHKYU M TEOPUH BEPOSITHOCTEH
Tema 13.1. Cojnepkanue yueOHOro MaTepuasa 2
OcHOBHBIE TOHATHS KOMOMHATOPUKHI 117. [TepecTaHOBKM, pa3MEIICHUS, COUCTAHUS. 2
Copepxanue yueOHOro Matepualia 2 OK.01, OK.02, OK.03,
Tema 13.2. — Y . OK.04, OK.05, OK.07
CoBMecTHBIE H HECOBMECTHBIE cOObITHS. Teopembl o
CoObITHE, BEpOSITHOCTb, COOBITHS. N
BEPOSATHOCTH CYMMBI COOBITHH. VYCJIOBHas BEpOATHOCTD.
Crnoxenue u YMHOXEHHUE 118. 2
. 3aBUCHMBIC U HE3aBUCUMBIC COOBITHS. T€0peMbI 0 BEPOSATHOCTH
BEPOATHOCTEH .
MTPOM3BEICHUS COOBITHIA.
Tema 13.3. Copneprkanne yueOHOT0 MaTepuaa 2
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JuckperHas ciy4yaliHas BEJIM4YMHA,

Bunpl cnyvaitaeix  BenwumH.  OmnpenesieHHe  JUCKPETHOM

3aKOH €€ paclpeneacHus 119. | cayyaiiHOH BenMUYMHBL. 3aKOH pACIpEAENICHUS IUCKPETHOU
CIy4alHOM BeIW4MHbL. Ee 4nCIIOBbIE XapaKTEPUCTHKHU.
CojeprkaHue yueOHOro MaTepuasa
Tema 13.4. Bapuanuonnsiii  psn.  [lonmuron wactor M rucrorpamma.
3azayu MaTeMaTU4eCKOM CTaTUCTUKHU 120. | CTatucTUyecKue  XapakTEpUCTHKH  psijAa  HaOIroaeMbIX
JTAaHHBIX.
Tema 13.5. Copneprkanne yueOHOTO MaTepuaa
Pemienue 3az7ad4. DIIEMEHTHI Koutposbnasi pa6ora Nel3. DieMeHTH KOMOWHATOPUKH.
KOMOMHATOPUKH,  CTaTUCTUKU U 121. | CoGbiTHE, BepOATHOCTH COOBITHS. CIIO)KEHHE W yMHOXKEHUE
TEOPHUH BEPOATHOCTEN BEPOATHOCTEI.
Paznea Nel4.
YpaBHeHMsI M HEPABEHCTBA
Copepxanue yueOHOro Marepualia
PaBHOCMIIBHOCTh ypaBHEHHMH M HepaBeHCTB. OnpenenceHus.
Tema 14.1 OCHOBHBIE TEOPEMbI PABHOCUJIBHBIX MEPEXO/IOB B YPABHEHUAX
o . U HepaBeHCTBax. OOIIME METOJbl pEIIeHUs YypaBHEHMM:
PaBHOCUIIBHOCTB ypaBHEHHH u o
122. Mepexo/l OT PaBeHCTBA (PYHKIIMI K paBEHCTBY apryMEHTOB JJIsi
HepaBeHCTB. O01IKe METO/IbI PELLIEHUS .
MOHOTOHHBIX (YHKLIUH, METOA Pa3IOKEHHUS Ha MHOXHTENH,
METOJl BBEJCHHS HOBOW TIEpPEeMEHHOW, (yHKIIMOHAIHHO- OK.01, OK.02, OK.03,
rpa@uIecKuii METOI. OK.04, OK.05, OK.06,
Conepkanne yaeOHOro MaTepuasa OK.07
Tema 14.2 OO1u1re MEeTOIbl PelIeHUs] HEPABEHCTB: MEPEX0 ] OT CPABHEHUS
T 3HAYCHWM (YHKIMA K CPaBHEHHUIO 3HAYEHUW apryMEHTOB IS
['paduueckuit METO/{ pelieHus .
. 123. | MOHOTOHHBIX (PYHKUUH, METOJ] MHTEPBAJIOB, (PYHKIIMOHAIHHO-
ypaBHEHHI, HEpaBEHCTB . .
rpaduveckuii  Meron. ['paduyeckuii  METOJ  pEIICHHUS
YPaBHEHUN U HEPABEHCTB.
Tena 14.3 Copneprkanue yueOHOro MaTepuaa
- Omnpenenenne Moayis. PackpbiTe MOy 110 ONpPEAETIEHUIO.
YpaBHEHMs U HEPABEHCTBA C MOJYJIEM 124. e Y P Y pex

[IpocTeiiine ypaBHEHHMs] W HEpPaBEHCTBA C  MOJYJEM.
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IIpuMeHeHHEe pPABHOCWIBHBIX II€PEXOJI0B B OIPEACIICHHBIX
TUIIAX YPAaBHEHUI U HEPABEHCTB C MOJYJIEM.

Tema 14.4. Copnepkanne yueOHOro MaTepuasia 2
VYpaBHeHHSI W HEpPaBEHCTBA  C 125. 3HakoMcTBO ¢ mapameTpoMm. IlIpocreliinie ypaBHEHHS U )
napamMeTpamMu HEPABCHCTBA C TTAPAMETPOM.

Tema 14.5. Copneprkanne yueOHOTO MaTepuaa 1
Pemenne  sanas.  Ypasuenus  u 126. Koutposbnas padora Nel4. YpaBHeHMs 1 HEpAaBEHCTBA. 1
HEPABCHCTBA

IIpomeskyTOUHAS aTTeCTALMS 18
Bcero: 269
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YUEBHOM
TV CTMTLIAHBI

3.1.Tpe0oBaHus1 K MUHUMAJIbHOMY MATEPUATIbLHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Peanuzauus nporpamMmbl y4eOHOW TUCHUILTMHBI TPeOyEeT HaNN4us y4eOHOTo

KaOMHETA MATEMATHUKH.
HaszeaHue Ka6uHema

O6opynoBaHue yueOHOTO KaOMHETa:
- TI0CaJIOYHBIC MECTa M0 KOJUYECTBY O0yUarOIIUXCS;
- pabouee MeCTO MpernoJaBaTelis;
- y4e0HO-METOANYECKUH KOMITIEKC MO TUCIUILINHE;
- UT.I.
TexHuueckue cpeacTnra 00ydeHUs:
- TMEpPCOHANBHBIM KOMIBIOTEp C JIMIICH3UOHHBIM  TIPOTPaMMHBIM
o0ecIeueHHEM;
- TPOEKTOP C SKPAHOM;
- UT.I.

4. AH®OOPMAIIMOHHOE OBECIIEYEHUE OBYUYEHUS®

4.1 OcHOBHBIE JJIEKTPOHHbIE U3IAHUS:

O-1. Maremartuka: anrebpa W Hayajlla MaTEMaTHYECKOTO aHalIu3a,
reomerpus. Anredpa M Hayana MareMmaruyeckoro asanuza. 10—I11 kmaccsl :
0a30BbI U yriIyOn€HHbIN ypoBHHM : yueOHuk / LI, A. Anumos, FO. M. Konsrun, M.
B. TkauéBa [u ap.]. — 11-e u3x., crep. — Mockaa : [Ipocsemenue, 2023. — 463 c.
— ISBN 978-5-09-107210-5. — TekcT : »anekTpoHHbIH // JlaHb : 3JIEKTpOHHO-

oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/334391 (nata
obpamenus: 18.01.2024). — Pexxum qoctyma: Juist aBTOPHU3. MOJIH30BATENCH.
0-2. Marematuka:  anreOpa U Havajia MAaTEMaTUYECKOTO aHAN3a,

reomerpust. ['eomerpus: 10—11-if kmaccwl: 6a30BbId M yriyONEHHBIA YPOBHH :
yueOnuk / JI. C. AranacsH, B. @. byry3os, C.b. Kagomues [u ap.]. — 11-e u3a.,
crep. — Mockaa : [Ipocsenienue, 2023. — 287 ¢. — ISBN 978-5-09-103606-0. —
Tekcr : snextponnsiit // Jlanb : 3nmekTpoHHO-OMOMMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/334397 (nata ob6pamenusi: 18.01.2024). — Pexum
JOCTyIMA: JUIsl aBTOPU3. MOJIb30BATENEH.

4.2 JlonoJHUTEIbHbIE HCTOYHUKMH:

JI-1. bammakos, M.W. Marematuka: yueOHoe uznanue / bammmakos M.U. -
Mockga : Akagemus, 2024. - 288 c. (Ob6meoOpazoBaTenbHas MOJATOTOBKA B
yupexaenusx CITO). - URL: https://academia-library.ru - Pexxum noctymna:
Onexrponnas 6udiamoreka «Academia-library». - TeKCT : 2IEKTPOHHBIN.
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J1-2. bammakos, M.J. MaTtemartuka: 3agadyHuk: yueOHOe U31aHue /
bammako M.J. - Mocksa : Akagemusi, 2024. - 432 c¢. (Obmeobpa3oBaTenbHast
noaroroBka B yupexaeHusx CIIO). - URL: https://academia-library.ru - Pexum
noctyma: DiekTpoHHas onbmmoTteka «Academia-library». - TeKCT : 3J€KTPOHHBIN.

JI-3.  OOpa3zoBaTenbHbId MOpTan JJisi HOATOTOBKU K dK3aMEHaM
[OnexTpoHHBIN pecypc]. — Pexxum noctyna: www.url: https://oge.sdamgia.ru/ . —
18.01.2024.

J1-4. Poccuiickas 3J€KTpOHHAs WIKOJIa [DIJIEKTPOHHBIN pecypc]|. — Pexum
noctyna: www.url: https://resh.edu.ru/ . — 18.01.2024.

5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOMN
JANCIIUIIJINHBI
KoHTpons u oOIleHKa pe3yJbTaTOB OCBOCHUS Y4YEOHON JUCIUIUIMHBI
pacKpbIBalOTCS  4epe3 JIUCHMIUIMHApHBIE pe3ysbTaThl, HaIpaBJICHHbIE Ha
dbopmupoBaHue 00X U MPOHECCUOHATBHBIX KOMIIETEHIIUN 110 pa3jiesiaM U TeMaM
coJiep KaHus yueOHOro MaTepuarna.

Oo6mue/mpodeccuonaibHblie Pasznen/Tema Tun oueHoYHbIX
KOMIIeTEHIIHHU MeponpusATHiA’
OK.01 Bei6bupats crmocoosl P.1; P.2; P.3; P.4; P.5; | - TecTtupoBaHme;
peuienus 3anad npodeccuonansuoit | P.6; P.7; P.8; P.9; P.10; | - ycTHbIi ompoc;
JEATEIIbHOCTH TPUMEHHUTEIBHO K P.11;P.12; P.13; P.14 - MaTeMaTHYCCKHI JUKTAHT;
Pa3IUYHBIM KOHTEKCTaM; - UHIUBUIyalIbHAs caM.
OK.02 Hcnonb3oBaTh paob.;
COBPEMEHHBIE CPEJICTBA MTOUCKA, - TPEACTaBIICHHE
aHaJIM3a U UHTEPIPETALNH PE3yIBTATOB TIO
uH(popManuu, 1 UHPOPMAIIOHHBIE BBIIIOJTHECHHIO 3aJaHUI
TEXHOJIOTHH JIUIS BBITIOJTHCHUS 3a1a9 MPaKTUYECKOTO 3aHSATHS,
npodeccruoHaNbHOM eSATeTHbHOCTH; - KOHTpoOIbHas paboTa;
OK.03 [InanupoBats u - BBINIOJIHEHHE
pean30BBIBATH COOCTBEHHOE 9K3aMEHAIIMOHHBIX 3a/IaHUH.

poeCCHOHATBFHOE W TMYHOCTHOE
pa3BUTHE, MPEATNPHHUMATENBCKYIO
TesITeTbHOCTh B IPO(ECCHOHATILHOM
cdepe, UCIOTB30BATH 3HAHUS 110
(buHaHCOBON I'PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX CUTYalLUsX;

OK.04 3¢ dexTrBHO
B3aMMOJIEHCTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMAaHJIE,

OK.05 OcyuiecTBasiTh
YCTHYIO M TUCHMEHHYIO

7 TUmbl OLEHOYHBIX MEPONPHATUI: TECTUPOBAHWE, YCTHBIA ONPOC, AUKTAHT, MHAMBUIYyaIbHAs CAMOCTOATENIbHAS
pabota, mpencTaBIeHUE Pe3yIbTaTOB MPAKTHYECKUX (I1a00paTOpHBIX) paboT, 3amuTa TBOPUECKUX paboT, 3ammTa
WHIUBHUYAJIbHBIX TIPOEKTOB, KOHTPOJIbHASI pa00Ta, BBIMOIHEHHE YK3aMEHAIIMOHHBIX 3aIaHUM U JIp.
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KOMMYHHKAITUIO Ha
TOCYJITaPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEH COIMAIBHOTO U
KyJIbTYPHOT'O KOHTEKCTA;

OK.06 [IposiBisiTH
IPaKJIAHCKO- MaTPUOTHYECKYIO
MO3UIHIO, JEMOHCTPUPOBATh

OCO3HAaHHO€ IIOBEJCHHE Ha OCHOBE
TPAaIULMOHHBIX OOILEYETOBEYECKIX
LIEHHOCTEH, B TOM YHCIE C YYETOM
rapMOHHM3aLUU MEXHALIMOHAIbHBIX U

MEXKPEJIUTUO3HBIX OTHOILICHUH,
MIPUMEHSATH CTaHIAPTHI
AHTUKOPPYILIUOHHOTO MOBEIACHUS;

OK.07 ConelicTBOBaThL
COXPAHEHHUIO OKPY>KaIOIIEH Cpelibl,
peCypcocOepeKeHHIO,  IPUMEHSTH
3HaHUS 00 U3MCHEHHMHM KIIMMAaTa,
TIPUHITATIBI OCpEKITUBOTO
MIPOU3BO/ICTBA, 3¢ heKTUBHO
JIEUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUsX;

IIK 1.3. OcymectBisats | P.1; P.2; P.3; P.4; P.6; - TECTHUPOBAHUE;
MOATOTOBKY, odopmiteHne u|P7;P.8;P.11;P.12 - YCTHBIH ONIPOC;
MIPOBEPKY 3aKyTOYHOMN - MaTeMaTHYECKHH IUKTAHT;
JOKyMEHTAIlMd, B TOM YHCIE C - UHIUBUIYyaJIbHAS caM.
HCIIOJIL30BaHHEM AIIEKTPOHHOTO pao.;
JOKyMEHTOO0OpOTa M  CKBO3HBIX - TPE/CTaBJICHHE

M(POBBIX TEXHOJIOTUI

PE3YIBTATOB TIO
BBIIOJIHEHHUIO 3aJIaHUI
MPaKTUYECKOTO 3aHATHS;

- KOHTpOJIbHAs paboTa;

- BBIIOJHEHHE
JK3aMEHAIIMOHHBIX 3aJaHuH
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JUCT UBMEHEHUM Y TONMOJITHEHU, BHECEHHBIX B
PABOYYIO [TIPOTPAMMY?

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbLi1o Crajo

OcHoBanue:

Iloanuck JUIa, BHECIICIro H3MCHCHHUA

8 JlaHHbIH pasaen BEIHOCUTCS Ha OTIENLHYIO CTPAHUILY
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