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1. IMACHHOPT PABOYEMH IHPOI'PAMMDBbI YYEBHOM

JAUCHUIIJIMHBI OYIL.11 MATEMATHKA

1.1. OOaacTh NpUMEHEHHUS POrPAMMBI
PaGouast mporpamma ydeOHOUW muctuiiuHbl sBisercss dacteio [ITICC3 B

droC CII0 09.02.07
IPOrpaMMHUPOBAHME.

COOTBETCTBUM C NHdopManmoHHble CUCTEMBI U

1.2. Mecto yueOHoi qucuunannsl B crpykrype IIICC3:
OVII. O0mue yueOHbIe MpeIMEThI
OVII.11 MaremaTtnka

1.3. Hemu wu 3anaym  y4eOHOHl JUCHUILUIMHBI
pe3yJibTaTaM OCBOCHUA YU4eOHOM QM CIUILIAHDI:
00111600pa30BaTEIHHOM

TpeOOBaHUS K

Conepxanue IpOrpaMMBbl JACIUTUTNHBI
«Marematuka»
cootBercTBUM ¢ TpeboBanusiMu DPI'OC COO c yuyerom mnpodeccruoHaIbHOM

HarnpasieaHoctr ®I'OC CIIO.

HaIIpaBJICHO Ha AOCTH)KCHHC PpPC3YJIbTATOB ¢CC H3YUCHHUA B

1.4. KomnuuecTBO 4acoB HAa OCBOEHHUE JUCIIUILINHEL:
MaxkcuMmanpHON yueOHON Harpy3Kku oOydatomerocsi 322 4acoB, B TOM UHUCIIE:
— oOs3aTenbHas ayAuTOpHas ydeOHass Harpy3ka (BCEro), B TOM YHUCIE
MpaKkTUYecKas MoAroToBka - 156 ygaca.
1.5. Ilnanupyemble pe3yJbTaTbl OCBOEHHMSI 001Ie00pPa30BaTeJbHOIM
aucuIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO.

IInanupyemsle pe3yjbTaThbl 00y4eHHSA

Oo01mue KoMneTeHI MU

Oo0mmue JucuuninHapHble

OK 01 BroiOupaTh|- TOTOBHOCTH K  TpPYAY,| -BJIaJe€Th METOJAMH JI0Ka3aTeJbCTB,
CIIOCOOBI pelIeHus| OCO3HAaHUE LEHHOCTH | aITOPUTMAMHU PELICHUS 3a/1a4; YMEHUE
Bajaqy MacTepCTBa, TPYIA0It00He; dhopmynupoBaTh oTpe/eeHUS,
rpodeccrnoHanbHOM - TOTOBHOCTb K aKTHBHOM| aKCHOMBI M TEOpPEMBI, MPUMEHSATh HX,
NEeSATEIbHOCTH JESTEIbHOCTH IIPOBOJUTH JI0Ka3aTeNbHbIE
MTPUMEHUTEIBHO TEXHOJIOTMYECKON 1| pacCyXIECHMs B XOJI€ PELLIEHUS 3a7ay;
K pa3IMYHbIM| COLMAIBHON - yMETb ONEPUPOBATH HOHITHUIMMU:
KOHTEKCTaM HaIPaBJIEHHOCTH, CTENeHb YHCJA, JOrapupm UHUCIHa;

CIOCOOHOCTh WHHUIMUPOBATh,| YMEHHE  BBINOJHATH  BBIYUCIEHUE

IUIAHUPOBATh Y| 3HaYEeHUI u npeoOpa3oBaHus

CaMOCTOSITEJIbHO ~ BBIIIOJHATH | BBIDAKEHUH ~ CO  CTENEHSAMM U
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TaKyr0 ACATCIILHOCTD,

- HUHTEpEC K Pa3IMYHbIM
chepam  mpodeccruoHaTHHON
JeSITeIIbHOCTH,

OBnazicHue yHHBEPCAIbHBIMU
y4eOHBIMHU TTO3HABATEIbLHBIMHU
NEUCTBUSIMU:

a)

JIEUCTBUL:

0a30Bble  JIOTMYECKHE
- CaMOCTOSITEIIBHO
(bopmMynHupoBaTh u
aKTyaJlu3upoBaTh IpoOieMy,
paccMmarpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIHMBATh
CYILECTBEHHBII TNPH3HAK WIN

OCHOBaHUA MJId CpaBHCHMUA,

KJIaCCU(PUKALINH u
0000IIICHHS;

- OTIPENIETIATh 1eIn
NeSITeNIbHOCTH, 3a/1aBaTh

napamMeTpbl U KPUTEPHUH HX
JOCTUKECHMUS;

- BBIABJISITh 3aKOHOMEPHOCTH
u MPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBI B
JeSITENIbHOCTb, OLICHUBATh
COOTBETCTBHE  pE3YJIbTATOB
LensiM, OLEHUBATh  PUCKHU
MIOCJIEZICTBUI 1€ATENbHOCTH;
KpeaTUBHOE

pereHnn

- pa3BUBaTh
MBIIIJICHHE — T[PU
YKU3HEHHBIX TIPOOIeM

0) 6azoBbIe
HCCIIeIOBATEIILCKHE
JIEUCTBUA:

- BIIQJIeTh HABBIKAMH y4eOHO-

HCCIEI0OBaTEIHLCKOM u
MPOEKTHOMU JIeSITeIbHOCTH,
HaBBIKAMH paspelieHus
npobem;

- BBISBJISATH MPUYUHHO-
CIIEICTBCHHEIC CBSI3H "
aKTyaJIN3UPOBATH 3ajaudy,

aorapugmamu, npeoOpa3oBaHus
JIpOOHO-PAMOHAILHBIX BBIPAKCHHUIA,

- yYMETb ONEPUPOBATH IOHATUAMMU:

palnuoHabHbIE, UppalOHAJIbHBIE,
NIOKa3aTeJIbHbIE, CTEIICHHBIE,
norapudmuyeckue,

TPUTOHOMETPUYECKUE YPAaBHEHHUS U

HEPaBEHCTBA, UX CUCTEMBI;
- YMETb ONEPUPOBATH IOHATUAMMU:

¢byHkuus, HenpepbiBHasS — (YHKIHA,
MIPOU3BOTHAS, nepBooOpasHas,
ONpEIEICHHBbI  MHTETpal;  yMEThb
HaXO/UTh IIPOU3BOJIHBIE

AJIEMEHTApHBIX (YHKLUH, HCIIOIB3Ys
CIIPaBOYHBIC MaTEPUAIIBI; HCCIIET0BATh
B NPOCTEHIINX ciydasx (yHKIMM Ha
MOHOTOHHOCTb, HAXOJIUTh
HanOOJIbIINE ¥ HAUMEHBIIINE 3HAYCHUS
GbyHKIH;
MHOTOWIEHOB  C

rpaduKu
UCTIOJIb30BaHUEM

CTPOUTH

arIapara MaTreéMaTH4YCCKOI'oO aHalin3a,
IIPUMCHATDb IMPOU3BOAHYIO IIpu
pCHICHUHN 3a4a4 Ha ABUXKXCHUC, PCIIATDH
IMPAKTUKO-OPUCHTUPOBAHHBIC  3aJla4n
HanOOJIbIINE 151 HaMMCHBIIUC

IIyTH,

Ha

3Ha4YCHUAI, Ha HaX0XICHUC
CKOPOCTHU M YCKOPEHHS;

- yMEeThb ONEpHpPOBATH TOHATHIMU:
bynxuus,
noxKasaTcjabHas (bYHKHHH, CTCIICHHAas

¢byHkuus, norapudmudeckas GyHKINS,

palnoHanbHas

TPUTOHOMETPUUECKUE ¢byHKLHY,
oOparHble (YHKIIMH; YMEHUE CTPOUTH
rpaduxu M3y4YEHHBIX byHKIHH,

WCIOJIb30BaTh rpaUKu NpU U3ydEHUU

MpOILECCOB M 3aBUCUMOCTEW, TMpH
pelleHny 3ajad U3 APYTUX Y4eOHBIX
NpeAMETOB U 3aJad M3 peaJbHOI
JKH3HH; BBIPAXKATh dbopmynamu
3aBUCUMOCTH MEXAY BETMUYUHAMU;

- YMETh peIllaTh TEKCTOBBIE 3aJauyu
paSHI)IX THUIIOB (B TOM 4YHCJIC Ha
NpPOLEHTHI, N0 U
JBIDKCHHUE, pabory,

TOBapOB M YCIyT, HAJOTH, 3a/a4dl U3

YacTH,
CTOMMOCTD

Ha
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BBIIBUTATh  TUIIOTE3Y €€
penieHus, HAXOJIUTh
apryMEHTHI JUTSt
J10Ka3aTeNnbCTBA CBOUX
YTBEPKACHUIA, 3a/1aBaTh
napaMeTppl U KpUTepuu
pelIeHus;

- AHAJIU3UPOBATH ITIOJYUCHHBIC

B XOJAC pCHICHUA  3adavu

pe3yibTaThl, KPUTHYECKH
OLICHUBATb UX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSX;

-- YMETb I[EPEHOCUTH 3HAHUS
B [103HABATEJIbHYIO U
MIPAKTUYECKYIO o0nactu
KU3HEIEATEIBHOCTH;

- YMETb  MHTETPUPOBATH

3HAHUA nu3 paSHI)IX
MPeAMETHBIX 00J1acTeH;

- BbIJIBUI'aTb HOBBIC HIACH,

npejJiaraTh ~ OPUTHHAJIBHBIC
MOAXO/IbI U PEIICHUS;

i CIIOCOOHOCTH nX
HCIIOIL30BaHUsA B
Mo3HaBaTEeIbHON

COLIMAJIBHOM ITPAKTHUKE

objacTu ympaBiCHHUS JUYHBIMU H
CEeMEHHBIMU (DMHAHCAMH); COCTABIIATH
BBIPQKEHUS, YPABHCHHsSI, HEPABCHCTBA
U MX CHCTEMBbI IO YCIOBHIO 3a/1ayW,
WCCIICIOBATh TOJYYEHHOE peIIeHUuEe U
OLICHUBATh MPaBIONIOI00HOCTh
pe3yabTaTOB;

- YMEThb ONEpPHPOBATH TOHATHIMU:
cpeaHee apu(MeTHUYECKoe, MeIuaHa,
HauOOJbIICe U HANMCHBIIIEE 3HAYCHMS,
pasmax, JUCIepCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMeTh
U3BJICKATbh, HUHTEPIPETHPOBATH
UHPOPMALIMIO, TPEJICTABICHHYID B
TabJMIax, Ha Juarpammax, rpadukax,
OTPXKAIOIIYI0 CBOMCTBA  pealbHBIX
MIPOIIECCOB W SIBIICHUH; TPEICTABIISATH
UH(POPMAIIUIO C TOMOIIBI0 TAOIHIl H
TUarpamm;
CTaTHCTUYECKUE JTAHHBIC, B TOM YHUCIIC

HCCIIEI0BaTh
c MPUMEHEHUEM rpaduyeckux
METOJIOB U AJIEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATH MOHATUIMHU:

CIIy4alHBI1 ONBIT U  CIIy4ailHOE
COOBITHE, BEPOATHOCTh CIIy4aifHOTO
COOBITHS; yMEHUe BBIYUCIIATh
BEPOSTHOCTL  C  HCIOJIb30BaHUEM
rpad@UyecKux METO/AOB; MPHUMEHSThH

(hopMynBl  CIOXEHUS W YMHOXKECHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThI
U (opMynsl Tpu peleHuW 3ajad;
OLIEHUBATh BEPOSATHOCTU pPEaJTbHbIX
COOBITHI; 3HAKOMCTBO CO CITy4aifHBIMHU
BEIMYMHAMHU;  yMEHHE

IIPOABJICHUSA

MIPUBOJTUTH
TIPUMEPBI 3aKOHA
OOJBIIMX dYHCET B MPUPOIAHBIX H
OOIIECTBEHHEBIX SBJICHUIX;

- YMCTL OICpHUPOBATH MOHATUAMM:

TOYKa, npsimMas, IIJIOCKOCTB,
MIPOCTPAHCTBO,  JBYTPAHHbBIM  Yroi,
CKpEIIMBAIOIINECS npsMbIe,
napaieIbHOCTb "
MEPHEeHIUKYIAPHOCTh  MPSMBIX |

IJIOCKOCTEH, Yroia MEXIy MNpsSMbIMH,
yroJl MEXIy MNpsSMOM M IUIOCKOCTbIO,
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yroiu MEXKIY TUIOCKOCTSIMH,
paccTosiHue OT TOYKU JIO0 IUIOCKOCTH,
paccrosiHue MEXKITY OPSIMBIMH,
paccTosHHEe MEXKAY  IUIOCKOCTSIMH,
YMECHUE HCIHOJIB30BATh IPH PEIICHUH
3a7a4 M3y4YeHHbIC (AKTBI M TEOPEMBI
IVIAHUMETPUH; YMEHHE OLICHHBATb
pa3Mepsl  OOBEKTOB  OKPYIKAIOIIETO
MUpa;

- yYMETh OIEpPHPOBATh IOHSTUSIMH:
MHOT'OTPaHHUK, cedyeHue
MHOTOT'paHHHKA, KyO,
napajviesenumnes, npu3Ma, MupamMuia,
¢urypa ¥u MOBEPXHOCTh BpAIICHHUS,
LWJIMHP, KOHYC, map, cdepa, ceueHus

burypsl  BpalieHus, IUTOCKOCTb,
Kacaromasicss  chepsl,  IWIMHIPA,
KOHyca,  IUIOHm[aJb  IOBEPXHOCTH
nmupamMuibl, IIPU3MBEI, KOHYCa,
MWIMHIpPA, TUIOMAans chepsl, 00beM
KyOa, PSIMOYTOJIBHOTO
napaJuiesienurnesa, HpaMU/IbI,

IpU3MBlL, LWIMHIpA, KOHYycCa, IIapa;
yMeHHue U300paxaTb MHOTOTPAaHHUKH U
IOBEPXHOCTU BpAIECHUS, UX CEUYECHHUs
OT pYyKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U AEKTPOHHBIX
CPEICTB; yMEHHeE pacrno3HaBaTth
CUMMETPHUIO B NPOCTPAHCTBE; YMEHUE
pacro3HaBaTh IIpaBUJIbHBIE
MHOTOTPaHHMKH;

- yMETb ONEPUPOBATH IOHITUIMM:
JIBIDKEHUE B TPOCTPAHCTBE, MOJA0OHbIE
(dburypor B IIPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOUICHHE ILIOMIAeH
MOBEPXHOCTEH M 00BEMOB TOIOOHBIX
(buryp npu peuieHuu 3aaay;

- YMETb BBIUUCIATH IE€OMETPUYECKHE
BEJIMYMHBI (A7MHA, Yroj, IUIOIAlb,
o0beM,  IUIOMIAJb  TOBEPXHOCTH),
UCTOJb3ysd H3y4YeHHBIEe (OpMynBl U
METO/IbI;

- yYMeTb ONEpHpPOBATh MOHATHIMHU:
IpsIMOYTrOJibHAs CHCTEMa KOOpAMHAT,
KOOP/AMHATBI TOUKH, BEKTOP,
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KOOpAMHATBl ~ BEKTOpa,  CKaJSPHOE
MPOU3BE/ICHUE, yroiu MEXIY
BEKTOpPaAMH, cymma BEKTOPOB,
MPOU3BE/ICHUE BEKTOpa Ha YHUCIIO;
HaXOJWTh C TIOMOMIbIO H3YYEHHBIX
dbopMynn  KOOpAWHATBI  CEPEIUHBI
OTpe3Ka, pAcCTOSTHUE MEXAY ABYMS
TOUYKAMH;

- yMETh BBIOMpPATH  TOJIXOJISIIHIA
W3y4YEHHBI MeTOA Uil  pElIeHUs

3a7a4u, pacro3HaBaTh
MaTeMaTU4YeCKue (baxThI U
MaTeMaTHYECKUe MOJICTIH B
HPUPOTHBIX u OOIIIECTBEHHBIX

SBJICHUSAX, B HCKYCCTBE, YMEHHUE
IPUBOJUTH NPUMEPHI MATEMAaTUYECKUX
OTKPBITMA POCCUHCKOM U MHPOBOH
MaTeMaTUYECKON HAYKH.

- YMETh ONEPUPOBATH IOHATHUIMM:
ONpElEeIeHUEe, AaKCHOMa, Teopema,

CJIC/ICTBHE, CBOWCTBO, NPU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCHIIbHBIC
(hopMyIHUPOBKHY; yYMEHHE
(dhopMynupoBath oOpaTHOE u
MPOTUBOIOIOKHOE yTBEpXKIACHHE,
MIPUBOJIUTH TIPUMEPBI u

KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ
MaTeMaTHIeCKOM WHIYKIUH,
MIPOBOJIUTH JIOKa3aTebHbIe
paccyXAeHUs TMpH pelleHUuH 3ajad,
OLIEHUBATh JIOTUYECKYIO MPaBUIBHOCTh
pacCyKeHUH;

- yMEeThb ONEpHpOBaTh MOHATHIMU:
MHOKECTBO, MIOJTMHOXECTBO,
OTlepanvy HajJ MHOXECTBaMH; YMEHHE
WCIIOJIH30BATh TEOPETUKO-
MHOKECTBEHHBIN armrmapar TSt
ONMCAHMsI peaJbHBIX MPOIECCOB U
SABJICHUH TpU PElIeHUH 337134, B TOM
qHcIe U3 JPYruxX yuyeOHbIX MPeMETOB;
- yMEeThb ONEpHpOBaTh MOHATHIMU:
rpad, cBs3HBIA Tpad, IepeBo, IUKI,
rpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaTb
U ONHUCBIBaTh TIpadbl pa3IUuYHBIMU
croco0aMu; MCIOJIb30BaTh rpadbl MpU
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pElIeHNH 3a]1aY;
- yMeTh CBOOOJHO ONEPUPOBATH
MOHATHSIMH: COYCTaHUE, TIEPECTAaHOBKA,
YHCIIO COYCTaHWH, YHUCIIO
nepecTaHoBok;  OmHOoM  HproToHa;
YyMEHUE TPUMEHSATh KOMOMHATOPHBIE
(hakTel U pacCyKACHUS I PEIICHHS
3aj]ad4;

-yMETh  ONEPUPOBATH  TOHSTHUSIMH:
HaTypaJlbHOE YHCIIO, IeJI0e YHCIIO,
OCTaTOK TO MOJYJIO, PalMOHAIBLHOE
YHUCJIO, HPpaIiOHAIEHOE YHUCJIO,
MHO>KECTBA  HATypajbHBIX, LEJbIX,
paIMoOHAIbHBIX, JIEMCTBUTEIBbHBIX
YHCET; yMEHHE HCIOJIb30BATh
NPU3HAKU JICTMMOCTH, HAMMEHBIITHI
o0 JEIUTEeIh M  HaUMEHBIIEE
oOmiee KpatHoe, alroputMm EBkiuaa
IpH PEHNICHUW 3a]la4, 3HAKOMCTBO C
Pa3TUIHBIMHU MMO3UI[HOHHBIMHU
CHCTEMAaMHU CUHCJICHMS,

- yMeTh CBOOOJHO ONEPUPOBATH
MOHATHSAMH:  CTCIEHb C  IEIbIM
MoKa3aTeieM, KOpeHb HaTypaJbHOU
CTETeHH, CTEMEeHb C palMOHAIBHBIM
MOKa3aTeem, CTEINEHb c
JEHCTBUTEIIbHBIM (BEIIECTBEHHBIM)
rmoKasarejem, JJjorapudm ducia, CHHYC,
KOCHHYC W TAaHTCHC IPOU3BOJIBHOTO

qucia;
- yMETb ONEPUPOBATH HOHITUIMMU:
TOKJECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHUE,

HEpPABEHCTBO, CHCTEMa YPAaBHEHUU U
HCPaBCHCTB, PaBHOCHUIIBHOCTDH
YpaBHEHUH, HEPABEHCTB U CHCTEM,

paloHaIbHbIE, UppalMOHaNIbHBIE,
MI0Ka3aTelbHbIE, CTETICHHBIE,
JorapupmMUIEcKue,

TPUTOHOMETPUUECKHE ypaBHEHUS,

HEpPaBEHCTBA M CHUCTEMBI; yMEHHE
pemaTrh ypaBHEHUS, HEPaBEHCTBA U
CUCTEMBl C TMOMOIIBI Pa3IUYHBIX
MIPUEMOB; pemarb YpaBHEHUS,
HEpPaBEHCTBA u CHUCTEMBI c

9




napamMeTpoM; NPHUMEHSATH ypaBHEHUS,
HEpaBEHCTBA, WX  CUCTEMBbI  JUIA
pelIeHUsT MaTeMaTU4YeCKHX 33134 |
3a1a4 U3 Pa3UYHBIX O0JIacTel HayKu
Y peajbHOM KU3HU;

-yMeTh cBOOOHO OIepUpPOBaTH
MOHATHUSIMU: rpaduk byHKIHH,
obpatHass  (QyHKIUSA,  KOMITO3HIIHS
GbyHKINH, JMHEWHas GbyHKIHA,
KBaJpaTu4Has (QyHKIUS, CTerneHHas
GyHKIMS C LeNbIM  IOKa3aTeJeM,

TPUTOHOMETPUYECKHE ¢byHKINH,
oOpaTHbIe TPUTOHOMETPUYECKHUE
¢byHKLHY, [IOKa3aTeJIbHast u

aorapupmuueckasi (QyHKLUUU; YMEHHE
CTPOUTH rpaduku byHKIUH,
BBITIOJIHATH TIpeoOpa3oBaHusl rpadukoB
GbyHKIW;

yMeHue HCIIOJIb30BAThH rpaduxu
(GyHKIMK Ui M3YyYeHHs TPOLIECCOB U
3aBUCUMOCTEH NMpHU PELIeHUU 3ajad U3
JIpYyruX Y4eOHbIX MpPEeIMETOB U U3
peanabHOI KHU3HH; BBIpa)KaTh
dbopMyTaMH  3aBUCUMOCTH  MEXIY
BEJINYMHAMU;

yMEeHHEe  CBOOOJHO  ONEpUpOBATH

MOHATUSMHM:  YETHOCTh  (DYyHKIUW,
IIEPUOTUYHOCTh ¢byHKIUY,
OTPaHUYEHHOCTh ¢GbyHKIUY,

MOHOTOHHOCTb (YHKLIUH, 3KCTPEMYM
¢byHK1IMHK, HauboJblIee U HaMMEHbIIIee
3Ha4eHUs (QYHKLIHUU HAa TPOMEXKYTKE;
YMEHUE TPOBOAMTH  HCCIIEJOBAHHE
yHKIIM;

YMEHHE WCIOJIbh30BaTh CBOIMCTBA W
rpagukn  QyHKIUNA 0 pelIeHHs
ypaBHEHMI, HEPABEHCTB M 3a7ad C
napamMeTpamu; n300paxxaTh Ha
KOOPAMHATHON IJIOCKOCTH MHOYKECTBa
peleHi ypaBHEeHH, HEpaBEHCTB U UX
CHCTEM;

- yMeTb CBOOOJHO ONEPUPOBATH

MOHATHUSIMU: MOCJIeIOBATEIBHOCTb,
apudMeTnIecKast mporpeccus,
reoMeTpuIecKast nporpeccus,
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0ECKOHEUHO yOBIBaroIast
TeOMETPHYUECKasi TMPOTPeccusi; yMEHHE
3a1aBaTh IOCIEI0BATEILHOCTH, B TOM
YHuciIe C TIOMOIIBI0 PEKYypPPEeHTHBIX
(opmyu;

- yMeThb ONEpHPOBATh MOHATHIMHU:
HENPEePbIBHOCTh (PYHKLUHU, ACUMITOTHI
rpadguka QyHKIMU, TEepBas M BTOpas
IIPOU3BOIHAS ¢byHKIMH,
TEOMETPUYECKUH  u  (DU3HYECKHH
CMBICII TIPOM3BOAHOM, mepBooOpa3Hasd,
OTIpENIeICHHBI ~ MHTETPal, YMEHHE
HaXO/UTh ACHMIITOTHI rpaduka
GbyHKIMH; yMeHue BBIUUCIIATh
IPOM3BOJIHBIE CYMMBbI, MPOU3BEICHHUS,
YaCTHOTO ¥ KOMIO3MLUHU (DYHKIU,
HaXOJIUTh YpaBHEHHE KacaTeIbHOU K
rpaduKy QyHKIHH;

YMEHHUE HCIOIb30BaTh MPOU3BOIHYIO
UL WCClieoBaHusl  (QYHKIMM, IS
HAXOKJCHUs HAWIy4dlIero pelleHus B
HPUKJIAJHBIX, B TOM YHUCJI€ COLUAIBHO-
HKOHOMHUYECKUX U bu3nyecKkux
3aaydax, Ui ONpeaeseHUs] CKOPOCTH U
YCKOPEHHUS; HaXOAUTh IUJIOUIATU H
00BEMBI ¢buryp c ITOMOILIBIO
WHTETpaja, MPHUBOAUTH  IPUMEPHI
MaTEeMaTHYeCKOTO MOJICJIMPOBAHUS C
ITOMOIIIBIO TG depeHINaTbHBIX
YpaBHEHUH;

- yYMeThb OINEpHpPOBaTh MOHATHIMU:
KOMIUIEKCHOE YHCJIO, COMNpPSHKEHHBIE
KOMIUIEKCHBIE ~ YHClla, MOAYJIb U
apryMeHT  KOMIUIEKCHOTO  YHCIIa,
¢dopmMa 3amMch KOMIUIEKCHBIX YHCEI
(reomerpuyeckas,
TPUTOHOMETPHUYECKAs "
anreOpandeckas); yMeTb NMPOU3BOJUTH
apupMeTHIeCcKue necTBus c
KOMIUIEKCHBIMU YHCIIaMH; TPUBOJUTH
IpUMEpbI UCTIOJIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

- yMeTh CBOOOJHO OIEPUPOBATH
MOHATUSAMMU: cpenHee
apudMeTHIecKoe, MeIuaHa,
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HauOoJblIIee U HAUMEHbIIEe 3HAUYCHHUS,
pa3Max, Jucoepcus, CTaHJIapTHOE
OTKJIOHEHHE JJIsl OMMCAHMSI YHCIOBBIX
JTAaHHBIX; yYMEHHE HCCIIEI0BATh
CTaTHUCTUYECKUE JAHHBIC, B TOM YHCIIE
c IIPUMEHEHHUEM rpapuuecKux
METOJOB U JJIEKTPOHHBIX CPEICTB;
rpadu4ecKy UCCe0BaTh COBMECTHBIE
HAOJIOZCHUS C TOMOIIBIO JUarpamm
paccenBaHus U JIMHEWHON PErpeccuy;
- yMETb HaxXxOAUTb BEPOATHOCTH
coOBITHI c HCIIOJIb30BAHUEM
rpadU4ecKuXx MeETOJIOB; IPUMEHSThH
JUis  pemieHuss  3agad  (opmyiisl
CIIOKECHMUS u YMHOXEHUS
BEPOSTHOCTEH,  (QopMyly  HOJHOU
BEpOsATHOCTH, (Gopmyny bepHymu,
KOMOWHATOpHBIE (BAaKTBl U (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTU  pEAbHbIX
COOBITHI; yMeHue OIEpUPOBATH
NOHATUAMM:  CllydaiiHas  BEJIMYHUHA,
pacnpezeneHue BEPOSATHOCTEH,
MaTeEMaTHYECKOE OKUJaHHE,
JUCIIEPCUS U CTAaHIaPTHOE OTKJIIOHEHHE
cillyyailHOM  BeJIMYUHBI,  (QYHKIUU
pacrnpeneneHus u IJIOTHOCTHU
PaBHOMEpPHOr0,  IOKa3aTeIbHOTO U
HOPMaJbHOTO pacIpe/eseHH; yMEeHHne
HCIIONBb30BaTh CBOMCTBA WM3YYEHHBIX
pacnpeneneHuil I pelIeHus 3ajad;
3HAKOMCTBO C TIOHATHSIMH: 3aKOH
OOJBIINX YHCEN, METOJIbI BBIOOPOYHBIX
UCCIIEIOBaHUM; yYMEHUE TNPUBOAUTH
MIPUMEPBI MIPOSIBIICHUS 3aKOHa
OOJBIIMX YHCET B MNPUPOAHBIX H
OOIIECTBEHHEBIX SBJICHUIX;

- yMeTb CBOOOJHO ONEPUPOBATH
MOHATHIMHU: TOYKa, npsimasl,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jyd, IJIOCKUU YIoJl, ABYI'PAaHHBIN YroJ,
TPEXTPaHHBIM yTroJl, MepeCceKaroLInecs,
napajulefibHble ¥ CKpelIMBaronfecs
HpsIMBIE, apaJuIeIbHOCTb U
NEPHECHIUKYIAPHOCTh  HPSIMBIX  H
IJIOCKOCTEH, Yroa MEXIy HNpsSMBIMH,
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Yyrojl MEXIy NpsSMOHl M IIOCKOCTBIO,
Yol MEXAY IIJIOCKOCTSAMHU; YyMEHHE
WCIOJb30BAaTh MPH PEUICHUH 3a/ad
M3y4YeHHBIE  (DAaKTBI W TEOpPEMBI
IUIAHUMETPUH, YMEHUE  OIICHHBATh
pa3Mepbl OOBEKTOB B OKPYKAKOIIEM
MUpE; yMEHUE OIIEPUPOBATH
TOHSATHSIMH: MHOTOTPaHHUK, CEYCHUE
MHOTOTPaHHUKA, [IPABUJIbHBIN
MHOTOTPaHHUK, TIpU3Ma, MUPAMHUIA,
¢durypa u TOBEpPXHOCTh BpALICHHUS,
MWIMHIP, KOHyc, mmap, cdepa,
pa3BepTKa  TOBEPXHOCTH, CCUCHHS
KOHyca W IWIMHJApA, TapajlielbHbIC
OCH WJIM OCHOBAaHHUIO, CEUCHHE Ilapa,
IUIOCKOCTh, ~ Kacaromiascs  cQepsl,
IWIMH/IPA, KOHYCA; yYMEHHE CTPOUTH
CeueHHe MHOTOTPaHHUKA, M300paxkaTh
MHOTOTPaHHHKH, buryps u
TIOBEPXHOCTH BPAILICHUS, UX CEUCHHS,
B TOM YHCJIC C TIOMOIIBIO 3JIEKTPOHHBIX
CpE/CTB; YMEHHUE MPUMEHSTh CBOHCTBA
reOMETPHUECKUX ¢buryp,
CaMOCTOSITENTLHO (bopmynHupoBaTh
ompeAeNeHus  u3ydaeMmblx  QUryp,
BBIJIBUTATh TUIIOTE3Bl O CBOKMCTBaX H
MpU3HAKAX TeOMETPHUYECKUX (uryp,
00OCHOBBIBAaTh MJIM ONPOBEPrarh WX;
yYMEHHUE TMPOBOJIUTH KIIACCH(DHUKAIINIO
buryp 1O pa3IMYHBIM IPH3HAKAM,
BBITTOJIHSATh HE00X0/AUMBbIE
JIOTIOJTHUTENbHBIE TOCTPOSHMUS,

- yMeTb CBOOOJHO OINEPHPOBATH
MOHATUSAMH: TIOMAIL PUTYPBI, 00BEM
¢burypsl, BeIWYHHA YIJa, PAacCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
MEXTy TPSIMBIMH, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU,  IJIOmaab  cdepsl,
IUIONIAJb  TOBEPXHOCTH MUPAMUJIBI,
MPU3MBI, KOHYCa, IWIMHIpA, O0BEM
KyOa, PSIMOYTOJIBHOTO
napaieNenumnena, TUPaAMUIBI,
NpU3Mbl, LWIMHIpPA, KOHYyca, IIapa;
yMEHUe HaXOJIUTh OTHOIIICHHE
00BbeMOB MTOA00HBIX (BHTYD;
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- yMeTb CBOOOJHO  OIEPHPOBATH
MOHATHSIMHU: JBIDKEHUE,
napajyieIbHbIi  TIEPEeHOC, CHUMMETPHS
Ha TIUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHue T0100WS,
o100HbIE burypsr; yMEeHHUE
pacrmo3HaBaThb paBHbIE U MOJ0OHBIE
¢burypsl, B TOM 4HCI€ B MPUPOJE,
UCKYCCTBE, apXUTEKTYpe; yMEHHE
UCIOJIb30BATh reOMETPHUYCCKUE
OTHOILICHHUS, HAXOJUTh
TeOMETPHYECKUE BEJIWYHMHBI (IJIMHA,
yroJi, Iiouaab, 00beM) MpH pelIeHUH
3a/1a4 U3 JAPYrux y4yeOHBIX MPEeIMETOB
U U3 peaJbHOU KHU3HU;

- yMeTh CBOOOJHO ONEPUPOBATH
HOHATHAMH: TPSIMOYTOJIbHAS CHUCTEMa
KOOpDAWHAT,  BEKTOP,  KOOPIHMHATHI
TOYKH, KOOPJMHATHI BEKTOpPa, CyMMa
BEKTOPOB, IPOW3BEJICHHE BEKTOpa Ha
YHCIIO, Ppa3lIOKEHHE BEKTopa IO
0a3ucy, CcKalsipHOE MPOM3BEICHHE,
BEKTOPHOE MPOM3BEIECHUE, YTOI MEXKIY
BEKTOpaMM; YMEHHME HCIOJIb30BaTh
BEKTOPHBI M KOOPAMHATHBIM METOJ
JUTSL peIIeHUs TEOMETPUIECKUX 3a/1a4 U
3a1a4 JApPYyrux Yy4eOHbIX IPEIMETOB;
OTIEpHPOBATH TOHSATHSIMHU: MaTPHIIA
2x2 wu 3x3, ompenenuTenab MaTpPHIIbI,
reOMEeTPUUECKUi CMBICT
OTIpeIeIIUTENS;

- yMeTh MOJEIMPOBATh pealibHbIE
CUTyallud Ha S3bIKE MaTEeMaTHKU;
COCTABIISITh BBIPAKEHHSI, ypPaBHEHHS,
HEpaBEHCTBA M MX CHCTEMBI TIO
YCIIOBHIO 3aja4u, HCCIIEIOBATh
MTOCTPOSHHBIE MOJIENN c
WCIIONIb30BaHUEM arfmapara anreOphl,
WHTEPIPETUPOBATH MOJTY4EHHBIH
pe3yabTaT; CTPOUTh MaTeMaTH4YecKHe
MOJIEJIA C TIOMOIIBI0 T€OMETPHUECKUX
MOHATHH W BEIMYHMH,  pemaTh
CBSA3aHHBIE C HUMH [PaKTUUYECKHE
3a/layM; COCTaBISTH BEPOSITHOCTHYIO
MOJIeh u UHTEPIPETUPOBATH
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IIOJIyYEHHBIM  pe3ylbTar;  peulaTrh
NIPUKJIAJHBIE  3aJa4d  CPEICTBAMM
MaTeMaTHYeCKOro aHaiau3a, B TOM

YHCIIE COLHMAIbHO-3KOHOMHYECKOI0 U
(hU3UIECKOTO XapaKTepa,

- yYMEHHE BBIOMpPATh MOAXOISAIIHI
METOJI IS perieHus
IIOHMMAaHHE 3HAYMMOCTH MATEMATHKHU

3a/1a4u;
B U3Y4EHUU IPUPOJIHBIX u
OOIIIECTBEHHBIX MPOILIECCOB U SBICHUIA;
YMEHHE

pacro3HaBaTtb  MPOABJICHHC

3aKOHOB MaTE€MaTUKM B HCKYCCTBE,

yMEHHE IPUBOIUTH PUMEPBI
MaTeMaTUYECKUX OTKPBITHIA
pOCCUCKOI u MHPOBOM

MaTeMaTH4YEeCKOMU HAayKHn

OK 02 HMcnonb3oBaTh
COBpEMEHHBIC CPEIICTBA
MMOVICKA, aHATTN3a U
MHTEPIPETAIINN
nHpOpManuu, 1
MH(pOPMAIIMOHHBIC
TEXHOJIOTHH IS
BBITIOTHEHUS 3a/1a4
MpogecCuOHAIBHON

e TeTbHOCTH

B obnactu LEHHOCTHU
HAaY4YHOT'O IMO3HAHMA:
-c(hOpMHPOBAHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HaYKH "
00I11eCTBEHHOM MIPAKTUKH,
OCHOBAaHHOTO Ha  JHAJOre
KYyJlbTYp, CIHOCOOCTBYIOIIETO

OCO3HAHHIO CBOETO MeECTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEpLIECHCTBOBAHHUE
SI3BIKOBOM M YHTATEILCKOMU
KYJIbTYPBI CpeacTBa
B3aMMOJCHCTBUS MEXKIY
JIFOABMH U TIO3HAHUS MUPA;

Kak

- OCO3HaHHUEC OEHHOCTH

HAy4YHOU JIESITENTbHOCTH,
TOTOBHOCTD OCYIIECTBIISTh
MIPOEKTHYIO u
HCCIIEA0BATENbCKYIO
JeSATEIbHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE.
OBnazeHne yHMBEPCAIbHBIMU
y4eOHBIMUA TI03HABATEILHBIMU
NEUCTBUSIMU:

B) pabota ¢ nHpopMaIuei:

- BIaACTh HaBbIKaMH

- yYMETh ONEPUPOBATH IOHATHUIMMU:

INZENIVER
IoxKasaTcjabHas q)YHKHI/If[, CTCIICHHAs

panroHaibHas

¢byHkus, norapupmudeckas QyHKIus,

TPUTOHOMETPUYECKHUE GyHKIHH,
oOpaTHble ()YHKLIUH; YMEHHE CTPOHUTH
rpaduKu U3Y4YEHHBIX GbyHKUINH,

UCIIOJIb30BaTh TpaQuKH NMPU U3y4EHUU

MIPOLIECCOB M 3aBUCUMOCTEW, IIpH
pelleHnr 3a7ad U3 JAPYTUX Y4eOHBIX
NpEeAMETOB M 33Jad W3 PeaJbHON
JKU3HHU, BBIpaXKaThb bopmynamu
3aBUCUMOCTH MEKIy BETUUMHAMU;

- yMETb ONEPUPOBATH IOHITUIMM:
TOKJECTBO, TOKAECTBEHHOE
npeoOpa3oBaHUe, YpaBHEHHUE,

HEpPABEHCTBO, CHCTEMa YPAaBHEHUU U

HEpaBEHCTB, PaBHOCHJIBHOCTD
YpaBHEHUH, HEPaBEHCTB U CHUCTEM,
paloHaIbHbIE, UppaloOHaNIbHBIE,
MI0Ka3aTeJbHbIE, CTETICHHBIE,
JorapupmMuUEcKue,

TPUTOHOMETPUUECKHE ypaBHEHUH,
HEpPABEHCTBA M  CHCTEMBI; YMETb

pelath ypaBHEHHS, HEPABEHCTBA U

CUCTEMBI C TIIOMOIINBIO PA3JTUYHBIX
MPUEMOB; pemarb

HEpaBEHCTBA "

YPaBHEHUH,
CHUCTEMBI c
rapaMeTpoM; IPUMEHATh YpaBHEHUS,
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MOJIy4eHUsT WHPOpPMAIUH U3
HWCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEIILHO

OCYILIECTBIIATh ITOUCK, AHAJIU3,
CUCTEMAaTU3aINI0 u
HHTEpIpeTauio nHhopMauu
pa3IMYHBIX BHAOB U (opMm

NPEACTaBICHHUS;

- co3maBaThb  TEKCTHI B
pa3nmuyHbBIX  dopmarax ¢
y4eToM Ha3HAYCHUS
uHbOpMAIMK W LIEJIEBOM
ay/IUTOPHH, BBIOHpast
ONITHMAJIbHYIO bopmy
IpEeACTaBICHHUS u
BU3YyaJIH3alluY;

- OLICHMBAaTb JOCTOBEPHOCTB,
JETUTUMHOCTh WH(pOpPMaINH,
€€ COOTBETCTBUE IIPABOBBIM U
MOPAJIBHO-ITUYECKUM

HOpMaMm;
- HCIOJB30BaThb  CPENCTBA
MH()OPMAIIMOHHBIX "
KOMMYHHUKAIIHOHHBIX
TEXHOJOTUH B pELICHUH
KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX u
OpPTaHU3aIMOHHBIX 3a/a4 C
coOnrofeHneM  TpebOoBaHUM
SPrOHOMUKH, TEXHHUKH
0e30IMacHOCTH, TUTHCHEI,
pecypcocOepexeHus,
MPaBOBBIX M 3TUYECKHX HOPM,
HOPM MH(OPMaLMOHHON
0e30ITacHOCTH;

- BJIAJIETh HaBBIKAMH
pacrio3HaBaHHsS W 3aIUTHI
uHpopMaIuy,
MH(pOPMAIMOHHOM

0€30IIaCHOCTH JINYHOCTH

HEpPaBEHCTBA, MX  CHUCTEMbl  JUIs
pelieHusT MaTeMaTH4eCKuX 3ajaady u
3a/1a4 U3 Pa3IMYHBIX O0JIaCTeH HayKH
U peaJbHOU KU3HU;

cBOOOIHO

- yMeTh OIIepUpPOBATH

TIOHSTHSIMH JIBU)KCHUE,
napayiebHBIA  TIEPEHOC, CHMMETPUS
Ha IUIOCKOCTM W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUE MOI00uS,
burypsr;
pacrmo3HaBaTh paBHBIE U MOJOOHBIE

0100HbIE YMETb
¢burypel, B TOM 4YHCIE B NpPUPOAE,
UCKYCCTBE,  apXHUTEKType;  YMETb
reOMETPUYECKHUE
HaXOJIUTh

(mmuHa,

UCII0JIb30BaTh
OTHOLLIEHUS,
F€OMETPUUYECKHE BEITUYUHBI
yToJl, TUIOMAAb, 00BEM) MPH PEIICHUH
3a/1a4 U3 IPYrux YYeOHBIX MPEIMETOB
Y U3 peaIbHOMN KU3HU
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OK 03 ITnanupoBats 1
pean30BHIBATH
COOCTBEHHOE
pogeccuoHaIbHOE U
ITMYHOCTHOE pa3BUTHE,
MpeAPUHUMATEIBCKYIO
eSATeIHOCTD B
npodeccHoHaIbHON
cdepe, UCIoIb30BaTh
BHaHUA 110 IPABOBOM U
(buHaHCOBOH
rPaMOTHOCTH B
Pa3ITMYHBIX )KU3HEHHBIX
CUTYaIUsIX

B obnactu JTyXOBHO-

HPaBCTBCHHOI'O BOCIIUTAHUA:
-- c(hOpMUPOBAHHOCTH
HPaBCTBCHHOT'O CO3HaHu4,

OTUYCCKOI'O ITIOBECACHMU,

- CIIOCOOHOCTH OLICHNBAThb
CUTyalluIo n IMPpUHUMATDb
OCO3HAaHHBIC peUICHUA,

OPHEHTUPYSICh HAa MOPAIbHO-
HPABCTBCHHBICE ~ HOPMBI U
LEHHOCTH;

- OCO3HaHHWE JIMYHOTO BKJIAJa
B IIOCTPOCHHE YCTOHYHUBOTO
Oyymero;

- OTBETCTBCHHOE OTHOIICHHE
K CBOMM POJIUTEISIM U (WJIN)
Apyrum
CO3JIaHUIO CEMBH Ha OCHOBE

YyjIeHaM CEMbH,

OCO3HAaHHOI' o IMPUHATHA

LEHHOCTEN CEMEWHOU KU3HU

B COOTBETCTBUU c
TpaaUIUIMU HapoJI0B
Poccuu;

OBnaneHue yHHUBEpCATbHBIMU
PETYIATUBHBIMU JICUCTBUIMU:
a) CaMOOpTaHU3aIUs:

- CaMOCTOSITEIIEHO
OCYIIECTBISTh
MO3HABATEIBHYIO
JeSITeNIbHOCTb,
pooIeMBl,
(dhopMynupoBaTh COOCTBEHHBIE

BBISIBJISITH
CTaBUTb u

3aJaud B 00pa3zoBaTeIbHOMN
NEeSTeIbHOCTH M JKU3HEHHBIX
CUTYaIUsX;

- CaMOCTOATEJIBHO COCTaBIIATh
IUIaH peuieHusl MpobJemMbl ¢

y4eTOM UMEIOLTUXCS
pecypcos, COOCTBEHHBIX
BO3MOXHOCTEU 51
MIPEATIOYTEHUN;

- JlaBaTh OIICHKY HOBBIM
CUTYaIUsIM;
CIocoOCTBOBATH
hopmMupoBaHUIO u

- YMCTL OICpHUPOBATH TMOHATUAMM:

panuoHalbHEIE, HppalyuoHaIbHEIE,
I10Ka3aTCJIbHBIC, CTCIICHHBIC,
JorapupMHUECKHE,

TPUTOHOMETPUYECKUE YPaBHEHHS U

HEPaBEHCTBA, UX CHCTEMBI;

- yMETh OIEPUPOBATH IMOHATHUIMH:

MHOTOTPaHHHK, cedeHHe
KyO,

napajuieNienuesn, Npu3Ma, MUpaMuia,

MHOr'orpaHHuKa,

¢urypa ¥ TOBEPXHOCTh BpAICHHS,
WIHHJP, KOHYC, TIap, cdepa, CeueHus
¢burypsl

KacaroIascs

BpalllCHUs,

cdepsnl,
IO

IJIOCKOCTb,
HAJIUHIPA,
KOHYCa, MMOBEPXHOCTH

HPaMUIbI, HPU3MBI, KOHYCa,
MWIMHpPA, TUIOMans chepsl, 00beM
KyOa,

Mnapauicjienuicaa,

MPSIMOYTOJIbHOT'O
NUpPaMUJIbI,
OpU3MBL, LWIMHIPA,

YMCHHC I/I306pa)KaTb MHOI'OI'paHHUKH U

KOHyca, WIapa;

IIOBEPXHOCTU BPALLEHUSA, UX CCUCHUS
OT PYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB u 3JIEKTPOHHBIX
CPEICTB; YMETh pacro3HaBaTh
CUMMETPHUIO B IIPOCTPAHCTBE; YMETH
pacrno3HaBarhb IIPaBUJIbHBIE
MHOI'OTPaHHUKH;

- yYMETb ONEPUPOBATH IOHATHUAMM:

IpAMOYTOJIbHasA CHCTEMa KOOPAWUHAT,

KOOPIMHATHI TOYKH, BEKTOD,
KOOPJIMHATBl ~ BEKTOpa,  CKAIIPHOE
IIPOU3BENICHHUE, yroma MEXIY
BEKTOPAMH, cymma BEKTOPOB,
IIPOU3BECHNE BEKTOpa Ha YHCIO;

HaxoquTb C TIIOMOHIBIO H3YUYCHHBIX
dbopmyn
OTpe3Ka, pPACCTOSHUE MEXAY ABYMS
TOYKAMH

KOOPJUHATHI CepeauHbI
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IIPOSIBJICHUIO LIMPOKOU

SPYIULMU B Pa3HbIX 00JACTIX

3HAHUH, MHOCTOSIHHO
IOBBIIIATH CBOU
o0pasoBaTebHBIN u

KYJIbTYpHBIH YPOBEHB;
0) CaMOKOHTPOJIb:

WCIIOJIb30BATh IPUEMBI
pebnekcun I

CHTyallud, BBIOOpa BEPHOTO

OLCHKH

pelieHus;
- YMETh OLICHMBaTh PUCKU U
CBOEBPEMEHHO IIPUHUMATh
pELIEHNUs 110 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIN
UHTEJUIEKT, IPEIO0JIaratoInui
c(hOpMHUPOBAHHOCTD:
BHYTPEHHEHN MOTHUBAIUH,
BKJIIOYAIOLIEH CTpEMJICHUE K
JOCTUKEHHUIO LIEJIU U YCIIEXY,
ONTHUMH3M, WHUIUATUBHOCTB,
YMEHHE JEHCTBOBATh, UCXOJS

n3 CBOUX BOSMO)KHOCTCI\;I;

- OMIATHH, BKJIIOYAIONIEH
CIIOCOOHOCTD [IOHUMATh
SMOIMOHAIIBHOE  COCTOSIHUE

JIpYTUX, YYHUTBIBATH €ro IIpU
OCYIIECTBIICHUH
KOMMYHHUKAIUHU, CIIOCOOHOCTH
K COUYYBCTBHIO u
COTIEPEKUBAHUIO;
- COIHMAJIbHBIX
BKJTFOYAIOIIUX

HAaBBIKOB,
CIIOCOOHOCTD
BI)ICTp anuBaTb OTHOIICHHUA C

JIPYTUMH JFO/TBMH,
3a00TUTbCA, HPOSIBISATH
WHTEpeC " paspemarb
KOH(JIUKTBI

OK 04 D¢ dexTrnBHO
B3alMO/ICHCTBOBATh U
paboTaTh B KOJIJIEKTHBE
M KOMaHJIe

TOTOBHOCTH K CaMOpPa3BUTHUIO,

CaMOCTOATCIIbHOCTH u
CaMOOIPEACICHUTO,
-OBJIaJICHHUC HaBBIKaMH

y4eOHO-MCCIIeI0OBATEIbCKOM,
NPOEKTHOM H  COUMAIBbHOU
ACATCIIbHOCTH,

- YMCTL OICpHUPOBATH MOHATUAMM:

CIIy4alHBII ONBIT U  CIIy4aillHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOTO
COOBITHS; YMETb BBIUUCIIATH
BEPOATHOCT €  HCIIOJIB30BAaHUEM
rpagu4ecKux MeETOJIOB; IPUMEHSThH

(OopMyIIBI  CIIOKEHHSI M YMHOXKEHUS
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OnnajicHUE YHUBEPCATbHBIMU
KOMMYHUKATHBHBIMH
JICUCTBUSIMMU:

0) COBMECTHasl IeITCIILHOCTD:
- NMOHMMATh M HCIOJb30BaTh
MPEUMYIIIECTBA KOMaHIHON W
WHIUBUAYAITBHON paOOTHI;

- MIPUHUMATD 1eau
COBMECTHOM  ACATEIBbHOCTH,
OpraHHU30BbIBATH 158

KOOPAMHUPOBATH JICUCTBUS 110
€¢ JOCTHKEHHUIO: COCTaBIIATh

IJ1aH JEUCTBUM,
pacnpenenarTb pojau ¢ y4eToM
MHEHUM YYaCTHUKOB
o0cyxaTh pe3yabTaThl

COBMECTHOH paboThI;

- KOOPJAWHUPOBATH "
BBITIOJIHATh paboty B
YCIIOBHSX peanbHOro,
BUPTYaIbHOTO u
KOMOMHHUPOBaHHOTO
B3aUMOJICHCTBHS;

- OCYILICCTBJIATH ITO3UTUBHOC
CTPATCTUYCCKOC IMOBCACHUC B

Pa3IIMIHBIX CUTyanusix,
MPOABJIATH TBOPYECTBO n
BOOOpaXkeHue, OBITh
NHUIITUATUBHBIM.

OBnazieHne yHUBEpCaIbHBIMU
PeryasTUBHBIMU JI€HCTBUAMMU:
) OpUHATHE ce0s U JPYrux
JOJEH:

- IOpUHUMATh MOTUBB U
apryMEHTBhl JIPYrux JIIOJeH
IpU aHalu3e pe3yibTaToB
NeSITeNIbHOCTH;

- MpHU3HaBaTh CBOE MpPaBO U
MpaBo JPYTHX JIIOACH Ha
OIIIMOKH,

- pa3BUBaTh CIOCOOHOCTH
IIOHUMAThb MI/Ip C TII03unnuu

JPYToro 4eJIoBeKa

BEPOSATHOCTEH, KOMOMHATOPHBIE (DAKTHI
u  GopMylbl TPU pEIICHUH 33]ad,
OLICHUBATh BEPOATHOCTH PEaTbHBIX
COOBITHI1; 3HAKOMCTBO CO CIIy4aifHBIMHU
BCIMYMHAMHU;  YMEHHE

pUMEpPBI IPOSIBIICHUS
OONIBIINX 4YHCEN B MPHPOJHBIX U

O6HICCTBCHHBIX SIBJICHUSAX,

MMpUBOJIUTD
3aKOHa

- yMeTb CBOOOZHO  OIEPUPOBAThH
MOHATUSIMM:  CTENEHb C  LIEJIbIM
[I0Ka3aTejaeM, KOpPEHb HaTypajJbHOU

CTENEHHU, CTENEHb C PalMOHAIBLHBIM
IIOKa3aTeJIeM,
JIEHCTBUTEIbHBIM (BEIIECCTBEHHBIM)
nokasareseM, Jorapudm ducia, CHHycC,
KOCMHYC M TaHT€HC IPOU3BOJIBHOIO

CTCIICHb C

LV (WEK

- yMeTb CBOOOJHO  OIEPHPOBATH
HOHSTUAMU: rpadux ¢byHKINY,
oOpatHass  (QyHKUUSA,  KOMIIO3HULIUSA
GbyHKIUH, JIMHEWHAS byHKIHS,
KBaJ[paTHyHas (YHKIMSA, CTEIEeHHas
GyHKIMS C LeNbIM  IOKas3aTeJeM,
TPUTOHOMETPUUECKHE ¢byHKLNY,
oOpaTHbIe TPUTOHOMETPUUECKUE
¢$byHKIUY, IIOKa3aTesIbHas u
norapudmuueckas ¢QYHKIUHU; YMETb
CTPOUTH rpaduku byHKIMH,
BBINIOJIHATH IIpeoOpazoBaHus rpauKoB
GbyHKIH;

- yMeTb HCHOJb30BaTh  rpaduku

GyHKUMH U1 M3y4eHHsl MPOLIECCOB U
3aBUCHMOCTEN IIPU PEUICHUM 3a7ad U3
OpYrux y4eOHBIX MpeIMETOB U U3

peanbHOI JKU3HU; BBIpaXaThb
dbopmynaMu  3aBUCHMOCTH  MEXKIY
BEITMYNHAMU;

- cBOOO/IHO ONEpUPOBATh MOHATHIMU:
YeTHOCTh (DYHKIMM, MEPUOJUYHOCTD
(GyHKIMH, OrpaHUYEHHOCTH (DYHKIHH,
MOHOTOHHOCTh ()YHKIIMH, SKCTPEMYM
(GbyHKIMHM, HauboJIbIlIee U HaUMEHbIIIEee
3HaYeHUs (QYHKLIHUU HAa IPOMEKYTKE;
YMETh  INpPOBOAUTH  HUCCIIEJOBaHHE

Gynximm;
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- yMeThb MHCIIONB30BaTh CBOWCTBA U
rpadukn  QyHKOMA a8
ypaBHEHMI, HEPABEHCTB M 3a7ad C

peleHus

rapameTpamu; n300paxkaTh Ha
KOOPAMHATHOMN IIOCKOCTH MHO>KECTBa
pelleHNI ypaBHEHHI, HEPABEHCTB U UX

CHUCTEM

OK 05 OcyiecTBasTh
YCTHYIO ¥l TICBMEHHYIO
KOMMYHHKAITUIO Ha
rOCyIapCTBEHHOM
s13pIKEe Poccuiickoi
Denepanuu ¢ yueTom
0COOECHHOCTEH
COLIMAJILHOTO U
KYJTBTYPHOTO
KOHTEKCTa

B oOnactu a3creTmueckoro
BOCTIUTAHHUS:

- ACTETUYECKOE OTHOIICHUE K
Mupy,
ObITa, HAyYHOTO u

TCXHHUYCCKOI'O

BKJIrO4as 9CTCTUKY
TBOpPYCCTBA,

Tpyaa U
OOIIIeCTBEHHBIX OTHOIIICHHI;

CropTa,

- CII0COOHOCTH BOCIPUHHUMATh
PpasiiniuHbIC BUABI HCKYCCTBA,
TpaauLAn " TBOPYECTBO

CBOETO U JPYTUX HapoJIOB,

OIIyIIATh SMOLMOHAIBLHOE
BO3/ICHCTBUE HCKYCCTBA;
- yOeXIeHHOCTh B

3HAYUMOCTHU IS JIMYHOCTU U
o0lecTBa OTEUYECTBEHHOIO U

MHPOBOTO HCKYCCTBA,
STHUYECKHUX KYJbTYPHBIX
TpaauLIHA " HApOJIHOTO
TBOpPYECTBA;

- TOTOBHOCTD K

CaMOBBID&KEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHHE
IIPOSABIIATH KauecTBa
TBOPYECKOU JINYHOCTH;

OBnazeHne yHHMBEPCAIbHBIMU

KOMMYHHKATHBHBIMH
JNIEUCTBUSIMU:

a) obOmeHue:

- OCYILECTBIISATh
KOMMYHHKAIlMd  BO  BCEX
cdepax KHU3HH;

- pacrio3HaBartb
HeBepOabHbIE CpeacTBa
o0IIIeHMS, [IOHUMAaTh
3HaYeHUE COLIMATILHBIX
3HAKOB, pacmo3HaBaTh

- yMETb ONEpPUPOBATH HOHITHUSIMMU:
cpeaHee apu(MeTHUYEeCKoe, MeIuaHa,
HauOoJbIIIee U HAUMEHbIIEE 3HAUYCHHUS,
pa3max,

AUCIICPCHd, CTaHAapTHOC

OTKJIOHEHHE  YHUCJIOBOTO  Habopa;
YMEHHE U3BJIEKATh, HUHTEPIIPETUPOBATD
uH(GOpMAIIMIO, TPEJCTABICHHYIO B
TabIuuax, Ha Juarpammax, rpadukax,
OTPaKAIOILYIO

IMpoIeCcCoB U ﬂBHeHHfI; MMpEaACTaBIATh

CBOMCTBA  pEaJbHBIX

UH(POPMAIIUIO C TOMOIIBI0 TAOIHIl H

JUarpaMM; HCCIIEI0BaTh
CTaTHCTUYECKUE JAHHBIC, B TOM YHCIIe
c MPUMEHEHUEM rpaduyeckux

MCTOZ OB U 2JICKTPOHHBIX CPCACTB;
- YMCTH OICpHUPOBATh IOHATUAMMU:

TOYKa, npsiMas, IIJIOCKOCTb,
MIPOCTPAHCTBO,  ABYTPaHHBIM  Yrod,
CKpELIUBAOIIHECS IIpsIMBIE,
MapajuIeIbHOCTh u
MEPIEHIUKYJSIPHOCTE  TNPSAMBIX U

IUIOCKOCTEM, YTrOJI MEXIy HpsIMBbIMH,
yrojl MeXAy MNpsMOM M IUIOCKOCTBIO,

yroa MEXIY
paccTosiHue OT TOYKH JO IJIOCKOCTH,

IIJIOCKOCTAMU,

paccrosiHue MEXKITY

PACCTOAHNUEC MEKAY ITIIOCKOCTSAMU,

IIPpsAMBIMH,

- YMEThb HCIOJB30BaTh NPU PELICHUH
3a/a4 M3y4yeHHbIe (PAKThl U TEOPEMBI

IUTAHUMETPUHM; YMEHHE  OLIEHUBATh
pa3Mepbl  OOBEKTOB  OKPY)KAIOLIETO
MHUpa
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NpCANOCBUIKA KOH(bHI/IKTHBIX

CUTYyalHil 51 CMSAT4aTh
KOH(JIUKTHI,
- Pa3sBepHYTO M JOTUYHO

usjiaratb CBOIO TOYKY 3PCHUA
C HMCIIOJIb30BAHUEM SA3BIKOBBIX

CITOCOOHOCTH CTaBUTH IIEIUA U
CTpOI/ITB JKNU3HCHHBIC ITJIaHBI,
B

BOCIIMUTAaHHA:

YacTH  TPaKITAHCKOTO
- OCO3HaHHUE CBOHUX
KOHCTUTYIIMOHHBIX TIpaB M|
o0s13aHHOCTEH, yBa)KE€HUE
3aKOHA M MIPAaBOMOPSIIKA;

- HpI/IHﬂTI/Ie Tpa}II/II_[I/IOHHI)IX
HaITMOHAJIbHBIX,

0011IeUeIOBEUeCKUX
T'YMaHHCTUYCCKUX

ACMOKPATUYCCKUX HCHHOCTeﬁ;

u

- TOTOBHOCTh MPOTHUBOCTOSITH
HJIEOJIOTHH IKCTPEMH3MA,
HalMoHaIN3Ma, KceHohoouw,
JTUCKPUMHHAIIAN

COIMAJIBHBIM, PCIUTHO3HBIM,

1o

PaCoOBLBIM, HanmnOHaJIbHBIM

CPEICTB

OK 06. IlposBnsTh| - OCO3HAHHE OOYYAIOUIUMHCA| - YMETh OINEPUPOBATH MOHATUAMHU:
rpaXkJaHCKO- pOCCUICKON IPAKJIAHCKOU | IPSIMOYTOJIBHAsL CHCTEMa KOOpIUHAT,
[IaTPUOTHYECKYIO HUJICHTUYHOCTH; KOOPAMHATBI TOYKH, BEKTOp,
[1O3ULIUIO, - LIEJICHAIIPABJIICHHOE | KOOPIAMHATBL ~ BEKTOpa,  CKAISIPHOE
IEMOHCTPUPOBATh pa3BUTHE BHYTpPEHHEH | IPOU3BEACHHUE, yroi MEXIY
OCO3HAHHOE IMOBEJEHHE| IO3ULMH JINYHOCTU Ha OCHOBE | BEKTOPaMH, cymMma BEKTOPOB,
Ha OCHOBE| [yXOBHO-HPaBCTBEHHBIX IIPOM3BEICHUE BEKTOpa Ha YHUCIO;
TpaZuLIHOHHBIX LIEHHOCTEN HApoOJOB | HAXOAUTh C IIOMOIUBIO H3YYEHHBIX
[POCCUMCKMX JIyXOBHO-| Poccuiickoit Oenepanyn, | opMysI  KOOPIUHATHI  CEPEIMHBI
HPaBCTBEHHBIX HCTOPUYECKUX U | OTpE3Ka, pACCTOSHHUE MEXKAY IBYMs
[IECHHOCTEH, B  TOM| HAlMOHAIbHO-KYJIbTYPHBIX TOUKAMU;

quCIIe c y4eTOM| TPaJULINH, ¢dbopmupoBaHueE | -yMeTh BbIOMpAThH IOAXO/ISIIIAN
rapMOHHU3aLUU CUCTEMBI 3HAUUMBIX | U3yYEHHBIH METOJ Ul  PELICHMS
MEXHALIMOHAIBHBIX M| IEHHOCTHO-CMBICIIOBBIX 3a/1a4H, pacrno3HaBaThb
MEXKPEITUTNO3HBIX YCTaHOBOK, MaTeMaTUYECKUE (bakThI U
OTHOLLIEHUH, AHTUKOPPYILHOHHOTO MaTeMaTUYECKUE MOZEIIH B
[IPUMEHATH CTaHAAPTHI MUPOBO33PEHU, IIPUPOIHBIX u O0I1IECTBEHHBIX
AQHTUKOPPYIILIHOHHOTO | IPABOCO3HAHMUS, SIBJICHUSX, B MCKYCCTBE; YyMEHHUE
[TOBEJCHUSI. JKOJIOTUYECKOM  KYJBTYpPBI, | IPUBOJUTE IPUMEPHI MAaTEMAaTUYECKHUX

OTKPBITHA POCCHUHCKOM W MHPOBOH
MaTeMaTUYECKON HAYKH.
- yYMETb OIEPUPOBATH IOHATUAMMU:

CIIy4alHBI1 ONBIT U  CIIy4ailHOE
COOBITHE, BEPOATHOCTh CIIy4aifHOrO
COOBITHS; YMETh BBIYUCIIATH
BEPOSITHOCTH  C  HCIMOJb30BaHUEM
rpad@UyecKux METO/AOB; MPUMEHSThH

(hopMynBI  CIOXEHUS W YMHOXKCHHS
BEPOATHOCTEHN, KOMOMHATOPHBIE (PAKThI
u  QopMylbl TpU peIICHUH 3ajad;
OLIEHUBATh BEPOATHOCTH pPEaTbHbIX
COOBITHI; 3HAKOMCTBO CO CITy4alHBIMU
BEIMYMHAMHU;  yMEHUE  TPHUBOJUTH
MIpUMEPHI MIPOSIBIICHUS 3aKOHa
OONBIINX 4YHCENl B TMPHPOIHBIX U

O6HI€CTBCHHI>IX SABJICHUAX
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MIpU3HAKAM;
- TOTOBHOCTH BECTU
COBMECTHYIO JESITEIbHOCTh B
HHTEpecax IPaX1aHCKOI0
olmiecTBa, yd4acTBOBaTh B
CaMOYIIPaBIICHUU B
0011e00pa3oBaTeIbHON
OopraHu3alii 4  JETCKO-
FOHOILIECKUX OpraHu3aIusX;

- YMEHHE B3aUMOJIEHCTBOBATh
C COLUAIILHBIMU UHCTUTYTAMU
B COOTBETCTBUU C  HUX
GYHKIUSMU ¥ Ha3HAUCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU
u BOJIOHTEPCKOM
JEeSATEIbHOCTH;
MaTPUOTHIECKOTO
BOCIIUTAHMUS:

- c(hOpMHUPOBAHHOCTH
poccuinckon I'PaKIaHCKOU
WJEHTUYHOCTH, NATPUOTU3MA,
YBaXXEHUS K CBOEMY Hapony,
YyBCTBA OTBETCTBEHHOCTHU
nepen Poxunoii, ropgoctu 3a
CBOM Kpai, cBow Poauny,
CBOM SI3BIK U  KYJIBTYpY,
MpoLLIoe u HaCTOsIIIIEEe
MHOTOHAIIMOHAIBHOIO Hapo/a
Poccuu;

- IICHHOCTHOE OTHOLIEHHE K
roCcyJapCTBEHHbIM CHUMBOJIaM,

HCTOPUYECKOMY n
MIPUPOJTHOMY HacJIEeIHIo,
InaMsTHHUKaM, Tp AIUIOUAM
HapOJ0B Poccuu,

TOCTUKECHUSIM Poccun B
HayKe, WCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYIE;

- uneiHas  yOEXJIEHHOCTb,
TOTOBHOCTh K CIIY)KEHUIO M
3aIINATE OreuecTBa,
OTBETCTBEHHOCTHL 34  €ro
cynp0y;

OCBOCHHBIC  00YJarOITUMUCS
MEXIIPEAMETHBIC TIOHATHS |
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YHHUBEpCAJIbHbIE y4ueOHbIe
JecTBUS (perynsTUBHBIE,
MO03HABATENbHBIE,
KOMMYHHKATUBHBIE);

- CIIOCOOHOCTh ux
UCTIOJIb30BAHUS B
MIO03HaBaTEIbHON u
COIMATBHON HpaKTHKE,
TOTOBHOCTb K
CaMOCTOSITETEHOMY
TUTAHUPOBAHHIO u
OCYILECTBIICHUIO y4eOHOM
JEATEIIHOCTH, OpTraHU3aLUH
y4eOHOTO COTpYJHHYECTBA C
HeIarornuecKuMu
pabOTHUKAMH u

CBEPCTHUKAMM, K y4acTHIO B
[IOCTPOCHUH UHIUBUAYaTbHON
o0OpazoBarenbHON
TPAeKTOPUHU;

- OBIAJCHHE
y4eOHO-HCCIIEeI0BaTENIbCKOM,
IIPOCKTHOM U COLMAJIBHOMI
JEATEIIBHOCTH

HaBbIKaMH

OK 07 CopeiicTBOBaTH
COXPAHCHHUIO
OKpY>Karolen  cpensbl,
pecypcocOepexeHuto,
MPUMEHSTh 3HAHUS 00
M3MEHEHUU
MTPUHIIUITBI
OepeKINBOTO

KJImMara,

[POU3BOJICTBA,

b heKTUBHO
NIeHCTBOBATH B
YpE3BBIYANHBIX
CUTYaLUsAX

- HE NpUHUMATh JEUCTBUS,
MIPUHOCSIINE Bpen
OKpY>Karolleu cpere;

- YMETb  IPOrHO3UPOBATH
HeOJIaronpusTHbIE
JKOJIOTUYECKHUE IOCIIECIACTBUS
IIpeAPUHUMAEMBIX
JENUCTBUH, [Ipe0TBpaIaTh
UX;
- pacIIMpPUTH OTIBIT
JEATEIBbHOCTH HKOJIOTHYECKOMN
HaIlpaBJIEHHOCTH;

- pas3pabatrbIBaTh
peteHust Tpo0IeMbl C y4EeTOM
aHaJn3a MMEIOIINXCA

MaTCpHaJIbHBIX u

I1J1aH

HEMaTepHUaJIbHBIX PECYPCOB;

- OCYIIECTBIIATH
LieJICHAPaBJICHHbBIN
TepeHoca CpeICTB U CIOCOOOB

IIOHCK

NEeNCTBUS B

- yYMETh ONEPUPOBATH IOHATHUAMMU:

dbyHKIIHS, byHKIIHS,
MIPOU3BOTHAS, nepBooOpazHasl,

YMETb
HaXOIWTh IIPOU3BOJHBIE
JIEMEHTApHBIX (DYHKIMHA, HCHOIB3Ys

HEIpepbIBHAS

ONpEIEICHHBI  HWHTETpal;

CIPaBOYHBIE MaTEPHUAJIBL; UCCIEAOBATH
B NPOCTEHIINX ciaydasx (QYHKIUH Ha
MOHOTOHHOCTB, HaXOAUTb
HauOOJbIINE U HAUMEHbBIIINE 3HAUECHUS
GbyHKIM; rpaduku
MHOTOYJIEHOB €  HCIIOJb30BaHHEM

CTPOUTH

afnmapara MaTeMaTHYeCKOro aHaln3a;
MIPUMEHSATh IIPOU3BOAHYIO pu
pELIeHNN 3aJa4 Ha JBIKEHUE; pelaTh
MPAKTUKO-OPUEHTUPOBAHHbBIE  3a/1a4M

Ha HauOOJIbIINE n HaMMCHBIIINE

3HAUEHWs, Ha HaXOXKJICHUE IIyTH,
CKOPOCTH U YCKOPEHUS;
- yMeTb ONEepUpOBaTh MOHITUIMHU:

JIBIDKEHUE B TPOCTPAHCTBE, MOAO0OHbIE
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npodeccHoHABEHYIO Cpeny;
- YMCTb NEPCHOCUTL 3HAHUSA B

MI03HABATEIBHYIO u
MIPAKTUYECKYIO obacTu
JKU3HECATSIIbHOCTH;

- IIpeJIaraTb HOBBIE IIPOEKTHI,
OLICHUBAaTh WJIEU C IMO3ULIHHU
HOBU3HBI, OPHUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

- JaBaTb OLEHKY HOBBIM
CUTYyalHsIM, BHOCHUTH
KOPPEKTUBBI B AEATEIBbHOCTb,
OLICHUBATh COOTBETCTBHUE
PEe3yIAbTATOB LIEJISIM

¢burypsl B IIPOCTPAHCTBE;
WCIOJIB30BATh OTHOLICHHE IUIOMIACH
MOBEPXHOCTEH U OOBEMOB IMOJIOOHBIX
¢buryp npu perieHuu 3aaad;

- YMETh BBIYHCISTH TEOMETPUYECKHE
BEJIMYMHBI (IUIMHA, YTOJI, IUIOMIA/b,
o0beM,  IUIOmMAAL  MOBEPXHOCTH),
UCIIONIB3YSl W3y4YeHHbIE (OPMYJIBI U
METOIbI
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM TUCIUILINHBI

OYIL.11 MATEMATHUKA

2.1. OO0bem yuyeOHO#H TUCHUIJIMHBI U BUIbI Y4eOHOH padoThI

Bup y4eOHoii padoTsI O6beMm
4acoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 322
O0s3aTesIbHAsI AYIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 312
B TOM YHCIIE:
nabopaTopHbBIE pabOTHI (eciiu npedyCmMompeHo) -
MIPAKTUYECKHE 3aHATHUS (eCiu npedyCMOmpeHo) 156
KOHTPOJIbHBIE pabOTHI (eciu npedycmMompeHo) -
KypcoBasi paboTta (IpOeKT) (eciu npedycmompeHro) -
CamocrosiTejibHas paboTa o0yuyaruierocs (Bcero) -
[TpomexxyTouHas aTTecTanus 10
IIpomeskyTouHasi aTTecTanus B popme KOHTP.pa0doTa, JK3amMeH

2.2. TemMaTuyecKuii IUIaH U coJiepPKaHNE TUCHMILTHHbI

Conep:xanue yueOHOro MaTepuasa
HanmenoBanme pa3nesioB (octoBHoE H MpoPecCHOnANLHO- Oo6bem YpoBennb
OPHEHTHPOBAHHOE), JIA0OPaATOPHbIE U
U TeM . 4acoB OCBOEHM
NpaKTHYeCKue 3aHATHUS, TPUKJIATHOMH
MOAYJIb (IPH HAJTHYMH)
1 2 3 4
Paspen 1. IloBTropenme
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxanue yueOHOro MaTepuaa 2
Lenb U 3ajgaud | bazoBele 3HaHMA M yYMEHHUS IO
MaTeMaTHKH IpU | MaTeMaTHKe B TMPO(eCcCHOHATBHON U B
OCBOCHMH CIIELUAIBHOCTH | TTOBCEHEBHOM JIESTEILHOCTH.
KomMmOuHupoBaHHOE 3aHATHE
Tema 1.2 Copneprxanue yueOHOro MaTepuaa 4
Uucna wu  Bbruucienus. | JleiicTBus HaJl TMONOXUTENBHBIMU U 2
Bripaxkenus U | OTPUIIATEIbHBIMU YHCIIaMH,
npeoOpa3oBaHus OOBIKHOBEHHBIMH ¥ JICCATUYHBIMH
JIPOOSIMH.
JeiictBust co cTeneHsIMH, (OPMYIIbI
COKpAIIEHHOTO YMHOKEHUSI.
KomOunupoBanHoe 3aHATHE
Tema 1.3. IIpodeccuonanbHo- 10
I'eomeTpus Ha IIIOCKOCTH | OPUEHTHPOBAHHOE coiepKaHue
(comeprkaHue NPUKJIATHOTO MOXYJIS)
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Bupl minockux GUryp v ux riomaib.
[TpakTUKO-OpUEHTHPOBAHHbBIE 3aJa4l B
Kypce reOMETpUU Ha IIOCKOCTU

HpaKTI/I‘IeCKOG 3aHATUC

Tema 1.4 Cogneprkanue ydeOHOro MaTepuasa 10
ITponieHTHbIC BRIuUCIEHUS | [IpOCThIe TPOIEHTHI, pa3HbIe CHOCOOBI
uX BblYMCIeHU. CI0KHbBIE TIPOLEHTHI
[TpakTrueckoe 3aHsATHE
Tema 1.5 Cogneprkanue ydeOHOro MaTepuaia 10
VYpaBHenus U HepaBeHCTBA | JlmHeWHBbIE,  KBaJpaTHbIe,  JpOOHO-
JMHEMHbIE YPABHEHHS U HEPABEHCTBA
IIpakTHueckoe 3aHsaTHE
Tema 1.6 Coneprxkanue yaeOHOro MaTepuana 2
Cucrembl ypaBHeHHMH U | CriOCOOBI peEIICHHS CHUCTEM JIMHCHHBIX
HEPABEHCTB ypaBHeHui. Ilonsatus: marpuna 2x2 u
3x3, ompenenuTeabr Marpuilbl. Meton
I'aycca. Cucremsl HEJIMHEHWHBIX
ypaBHeHUH. CHCTEMBI HEPABEHCTB
Komb6uHupoBaHHOe 3aHATHE
Tema 1.7 Coneprxkanue yaeOHOro Marepuana
BxonHoii KOHTPOJIb Beruncnenus u npeoOpa3oBaHusl.
VYpaBHeHMsI U HepaBeHCTBaA. ['eomeTpus
Ha TUIOCKOCTH
KonTponbhas padota
Paznen 2 Ilpsimble m
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Cogepxanue yaeOHOTo MaTepuana
OcHoBHbIE nousaTus | [Ipenmer crepeomerpun. OCHOBHBIE
CTEpEOMETPHH. NOHATHUS (TOYKa, IpsiMasi, IUIOCKOCTD,
PacnionoxeHnne mpsAMBIX M | MpOCTpaHCTBO). (OCHOBHBIE aKCHOMBI
IIJIOCKOCTEN CTEPEOMETPHUH. [Iepecekarommecs,
napajulefibHble ¥ CKpEeLIMBaroIIHecs
npsmele.  [Ipu3Hak ®  CBOMCTBO
CKpEIIMBAIOIIUXCS NMPAMBIX. OCHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPHI.
KomOunupoBanHoe 3aHATHE
Tema 2.2. Coneprkanne y4eOHOT0 MaTepuana 2

[TapamienpHOCTD TPSMBIX,
NpsAMOM U TJIOCKOCTH,
IIJIOCKOCTEN

[TapannensHple mpsMas M IJIOCKOCTD.
Onpenenenne. Ilpusnak. CpoiictBa (C
JTIOKA3aTeTbCTBOM). [TapannensHbie
mwiockoctu. Omnpenenenue. [lpusHak.

CaoiicTBa (c JI0OKa3aTeJIbCTBOM).
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Terpasap 51 €ero 3JIEMEHTHI.
[Tapannenenunen W €ro  3JIEMEHTHI.
CBolicTBa NMPOTHUBOIOJIOKHBIX T'PaHeN U
JIMaroHasnen rapajuleenuIea.

[Toctpoenue ceuenuii. Pemenue 3amay.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tewma 2.3. Cogneprkanue ydeOHOro MaTepuasa 4
[lepnieH IUKYISIPHOCTD IlepnieHiuKynsipHbIE IpsIMBIE.
IPSAMBIX, IPSIMON U [TapatensHbIe IpsAMBIE,
IIJIOCKOCTH, INIOCKOCTEN NEPIEHIUKYJIAPHbIE K  IUIOCKOCTH.
[Ipu3Hak nepneHANKYJIIPHOCTH MPSAMOI
u MJIOCKOCTH. JlokazarenbCcTBO.
[lepnenaukymsp u HAaKJIOHHAs.
[lepnenaukynspHbie IIJIOCKOCTH.
[Tpu3znak NEPIEeHIUKYJIIPHOCTU
II0cKocTel. JlokazaTeabCTRO.
PaccrosiHus B mpocTpaHcTBe
KomOuHupoBanHoe 3aHATHE
Tema 2.4. Cogepxanue yueOHOro MaTepuana 4
Teopena 0 Tpex Teopema o0 Tpex NEPHEHIUKYJIAPAX.
TICpHCHINKYIApax Jloka3arenbCTBO. YTON MEXAY MNPSIMOi
u IUIOCKOCTBIO. Yron MEXKY
IJIOCKOCTSIMU
KomOunupoBanHoe 3aHaTHE
Tema 2.5. IIpodeccnonanbHo- 10
[TapannensHeie, OPHEHTHPOBAaHHOE cofiepiKaHue
MEPIEHIUKYIISIPHBIE, (conep:kaHue NMPUKJIATHOIO MOAYJIA)
CKpELIUBAOIINECS NPAMBIE | AKCHOMBI CTEpEOMETPUH.
[lepnenauKyISIPHOCTD psAIMOM u
IUIOCKOCTH,  NapajuleIbHOCTh  JIBYX
MPSIMBIX, NEepPHEeHANKYISIPHBIX
IJIOCKOCTH, NEPIEHIUKYISIPHOCTD
IIJIOCKOCTEMN
[IpakTHueckoe 3aHsaTHE
Tema 2.6. Coneprkanne y4eOHOT0 MaTepuana
Pemenne 3anau. Ilpamelie n | PacnionoxeHnne MpsiIMBIX U MJIOCKOCTEH B
IIJIOCKOCTH B | mpocTpaHcTBe. [lepneHauKynsipHOCTh U
IIPOCTPAHCTBE NapaJUIEIbHOCTD MPSAMBIX U MIIOCKOCTEM.
CxkpemuBaronmecs npsmele
KonrpomnsHas pabora
Paszpnen 3. Koopaunarsl u
BEKTOPbI
Tema 3.1 CopepxaHue yaeOHOTO MaTepuaa 4
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JlexapToBBl KOOPIMHATHI B
npocrtpaHctse. Paccrosinue
MEXAYy [JBYMS TOYKaMH.
Koopaunarsl  cepenuHbl
oTpe3Ka

JlexapToBbI KOOpAUHATHI B
npoctpanctBe. lIpocreiimme 3agaum B
KOOpJAUHATAX. Paccrostane MEXIY
JIBYMsI TOYKaMH, KOOPJUHATHI CEPEIUHbI

oTpe3Ka

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 3.2
BexkTops! B mpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkanisipHO€ NPOU3BEICHHE
BEKTOPOB

Copepxanue yueOHOro MaTrepuasa

Bekropsl B npoctpancTse. CloxeHHe U
BBIYUTAHUE  BEKTOPOB.  YMHOXEHUE
BeKkTOpa Ha 4yucino. KowmrutanapHbie
BEeKTOpbl. CKalnspHOE IPOU3BEICHUE
BEKTOpOB. Pa3noxeHue BekTOopa IIO
TPEM  HEKOMIUIAHAPHBIM  BEKTOpaM.
Koopaunatel ~ BEKTOpa,  CKaJsIpHOE
IIPOU3BEICHUE BEKTOPOB B
KOOpJMHATaX, yrojl MEeXAYy BEKTOpaMmH,
yrosl MeXJay MpsMOM U IUIOCKOCTHIO,
YIOJd MEXIy IUIOCKOCTSAMH. YpaBHEHHE
IUIOCKOCTH. ['eoMeTpHyYecKknii  CMBICI
onpeaenuTens 2x2

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 3.3
[IpakTuxo-
OpUEHTHPOBAHHBIE 3aJauH

IIpogeccnonanbHo-
OPHEHTHPOBAHHOE co/iep:kaHue
(conepixaHue NPUKJIATHOTO MOYJIs1)

10

Ha KoopauHaTtHON | KoopauHaTHAs MI0CKOCTh. Beruncienue

IIJIOCKOCTH PACCTOSIHUH U IUIOLIAAECH Ha IIOCKOCTH.
KonuuecTBeHHbIE pacueTsl
IIpaxTHueckoe 3aHsaTHE

Tema 3.4 Coneprxkanue y4eOHOT0 MaTepuana

Pemenne 3a1a4. | /lekapToBsl KOOpAUHATHI B

KoopaunaTsl 1 BEKTOPBI IIPOCTPAHCTBE. BexTopsl B

npoctpaHcTBe. CIIOXKEHUE U BBIYMTAHUE
BEKTOPOB. YMHOXXE€HHME BEKTOpa Ha
YHCJIO. Kommnnanaphsie BEKTOPBI.
CkansipHoe NpPOU3BEACHUE BEKTOPOB.
Paznoxenue BEKTOpa 1o TpeM
HEKOMIIJITAHAPHBIM BEKTOpaM.
[Ipocrelimne 3amadyd B KOOpJHUHATAX.
Koopaunatel  BekTOpa,  paccTOsSIHHE

MCXKOY TOYKaMH, KOOpJAWHAThI
CCPCANHBIL OTpC3Ka, CKaJIIpHOC
MMPOU3BCACHUC BCKTOPOB B

KOOpJMHATaX, yrojl MEXAYy BEKTOpamH,
yroJl MeXAy MpsMOM U IUIOCKOCTBIO,
YTOJI MEXAY TUIOCKOCTSMHU
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KonrponsHas padora

Paznen 4. OcHOBBI
TPUTOHOMETPHUH.
Tpuronomerpuyeckue
byHkunn

Tema 4.1
Tpuronomerpuueckue
(GyHKIMK TPOM3BOJIHLHOTO
yria, yucna. Pannannasa u
rpagycHas Mepa yria

Conepxanue yaeOHOro MaTepraia

Pagnannas mepa yria. IloBopoT Touku
BOKpPYT Hayvasga KOOpJWHAT.
Onpenenenne  cuHyca,  KOCHHYCA,
TaHreHCa M KOTaHTeHca. 3HaKU CHHYCAa,
KOCHMHYyCa, TaHI€HCa W KOTaHIeHca IIOo
YEeTBEPTSM. 3aBUCUMOCTh MEXIY
CHHYCOM, KOCHHYCOM, TaHT'€HCOM H
KOTaHT'€HCOM OJIHOTO U TOTO JK€ yIiia

KomOuHupoBanHoe 3aHATHE

Tema 4.2

OcCHOBHEBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopmyIbl TpUBEICHUS

Coneprkanue yueOHOro MaTepuaa

TpI/IFOHOMeTpI/I‘IeCKI/Ie TOXICCTBA.
CI/IHYC, KOCHUHYC, TAHIT'CHC U KOTAaHTCHC
YIJIOB O U - Q. (DOpMy.]'ILI IMPpUBCACHUA

KomOuHupoBanHoe 3aHATHE

Tema 4.3

CuHyC, KOCHHYC, TaHT€HC
CYMMBI M pPa3HOCTH [BYX
yTJIOB

Cunyc u KOCHHYC
nBoMHOrO yria. ®opmyiibl
MOJIOBUHHOTO yIJIa

Coneprxkanue yaeOHOro Matepuana

Cymma u pazHocTh cuHycoB. CyMMma u
pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC
JIBOMHOI'O yria. ®opMyiibl
nojoBuHHOro yria. IlpeoOpa3oBanus
CYMMBI TPUTOHOMETPHUYECKUX (YHKIMH
B IPOU3BEACHHE U IMIPOU3BENEHUSA B
CYMMY. Bripaxxenue
TPUTOHOMETPUYECKUX (YHKUIUN uepes
TQHI€HC  [IOJIOBUHHOTO  apryMeEHTa.
ITpeoOpa3oBanus IPOCTENINX
TPUTOHOMETPUYECKUX BBIPAKEHUN

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.4 Coneprkanne yaeOHOTo MaTepuana

@yHkuuy, HX CBOMCTBA. | OOMACTh OIpENeNIeHUs W MHOXKECTBO

CrniocoOsl 3a/1aHMS | 3HAUYCHHM GbyHKIHI. YeETHOCTS,

byHKIMIA HEYETHOCTh, MEPUOJUYHOCTh (DYHKIIUH.
Crioco0b! 3a1aHus PYHKIUH
KomOunupoBanHoe 3aHATHE

Tema 4.5 Coneprkanne y4eOHOT0 MaTepuana

Tpuronomerpuueckue OO6usacTe ompenenaeHuss U MHOXKECTBO

GyHKIIUM, UX CBOWCTBAa U
rpaduku

3HAYECHUU TPUTOHOMETPHUUECKUX
¢byaknuii.  YETHOCTH,  HEUETHOCTH,
NEPUOAUYHOCTh TPUTOHOMETPUUECKUX
¢ynkunii. CBoiicTBa u  TpaduKu
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GyHKIMH y =CcOS X, y =sIn X, y =tg X,y
= ctg Xx.

KoMOuHMpoBaHHOE 3aHATHE.

Tema 4.6 Copepxanue yaeOHOT0 MaTrepuaa

[TpeoOpazoBanue Cxarne W pacTshkeHHe rpadukoB

rpaduKoB TPUTOHOMETPHUYECKUX (YHKIIUH.

TPUTOHOMETPHUYECKUX [TpeoGpa3zoBanue rpauKoB

byHKIUH TPUTOHOMETPHUYECKUX (YHKIUI
[TpakTyeckoe 3aHsATHE

Tema 4.7 IIpodeccnonanbHo-

Onucanue OpPHEHTHPOBAHHOE cojiepikaHue

MIPOU3BOJICTBEHHBIX (comep:kaHue MPUKJIATHOTO MOTYJIsI)

IIPOLIECCOB € TMOMOIUBIO | Mcnosbs3oBanue CBOWCTB

rpadukoB GpyHKINH

TPUTOHOMETPHYECKMX  (YHKIHMHA B
PO eCCHOHANIBHBIX 3a71a4ax

IIpakTHueckoe 3aHsaTHE

Tema 4.8 Cogepxanue yueOHOro MaTrepuana
ObpatHbie OO6patHbie TPUTOHOMETPHUUECKUE
TPUTOHOMETPUYECKHE ¢dbynkun. Mx cBoiicTBa u rpaduku
byHKIIUN KomMmOuHupoBanHoe 3aHATHE

Tema 4.9 Coneprkanue y4eOHOT0 MaTepuana
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X

YPaBHEHUS U HEPABEHCTBA

= a. YpaBHeHHE tg X = a, ctg X = a.

Penenue TPUTOHOMCTPHUYCCKUX
ypaBHeHPII’I OCHOBHBIX THIIOB:
HpOCTeI\/'IIJ_II/Ie TPUTOHOMETPUUICCKHUC

YpaBHCHU:, CBOAAIIHUECS K KBaApaTHBIM,

pelaemMsie Pa3IoKEHUEM Ha
MHOUTENH, OJHOPOIHBIE.

IIpocreiimne TPUTOHOMETPUYECKUE
HEPaBEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.10 Coneprxanue yueOHOro MaTepuaa
Cucrembl Cucrembl MPOCTEUIINX
TPUTOHOMETPHUYECKHUX TPUTOHOMETPUUECKHUX ypaBHEHUI
YpaBHEHUU KomMmOuHupoBaHHOE 3aHATHE

Tema 4.11 Coneprxanue yueOHOro MaTepuasa
Pemrenne 3ama4. ocHOBEI | [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX
TPUTOHOMETPHUH. BBIPAKCHU. Pewenne
Tpuronomerpuueckue TPUTOHOMETPUYECKUX  YPAaBHEHUH U
byHKINN HEPAaBEHCTB B TOM  4YHCIE  C

WCITOJIh30BaHUEM CBOWCTB (PYHKITHH.

KonrponsHas padora
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Paznea 5.
KoMniiekcHbIe 4yncIa

Tema 5.1
Kowmruiekcuble uncia

Conepxanue yaeOHOro MaTepraia

[TonsiTue KOMILIEKCHOT'O qucia.
ComnpsiKeHHble KOMIUIEKCHBIE —4HUCIIA,
MOJyJdb U apryMEeHT KOMILUIEKCHOTO
yuciaa. dopma 3alUCH KOMIUIEKCHOTO
yucia (reomerpuueckasi,
TPUTOHOMETPHUYECKAsl, ajredpanydecKas).
Apudmernaeckue NeUCTBUS c
KOMILJIEKCHBIMHU YUCIIAMHU

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 5.2
[Ipumenenne
KOMIUJIEKCHBIX YHCEI

Cogepxanue yueOHOro MaTrepuana

BelltonHEHHE pacdyeToB C  IOMOILIBIO
KOMIIJIEKCHBIX YHCEIL. IIpumepsl
HUCIIOJIBb30BaHUA KOMIIJICKCHBIX YHCEII

IIpakTHueckoe 3aHsATHE

Paznen 6. IlpomsBoanasi
pyuxkuum, ee
NpUMeHeHue

Tema 6.1

IlonaTe  TIPOU3BOAHOMN.
@opMynsl W IpaBuiIa
muddepeHnpoBaHus

Cogepxanue yueOHOro MaTepuana

Ornpenenenue YHUCIIOBOM
MIOCJIEZI0BATEILHOCTH U CIIOCOOBI €€
3aJaHusl. CaoiicTBa YHCIOBBIX
nocnenoBarenbHocTed.  OmnpeneneHue
npenena IIOCJIEJOBATEILHOCTH.
Brruncnenue MIpENeNoB
[IOCJIEI0BATEILHOCTEN. IIpenen
¢ynkunun Ha OeckoHeuHocTH. Ilpemen
¢ynkunn B Touke. [lpuparienue
aprymenrta. [lpupamienve QyHKIMH.
3amau, MNPUBOAAIIME K  IOHATHIO
IIPOU3BOJHOM. Onpenenenne
MIPOU3BOJHON. AJTOPUTM  OTBICKAHUS
IIPOU3BOJHOM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.2
[TpousBogHbIE CYMMBI,
Pa3HOCTH  TIPOU3BEICHUS,

CopepxaHue yaeOHOTO MaTepuana

DopMyitbl b depeHIIpoBaHUS.
[TpaBuna muddepeHmpoBaHus

JaCTHOTO KomOunupoBanHoe 3aHATHE

Tema 6.3 Coneprxanue yueOHOro MaTepuasa
[TpousBonHbIE OnpeneneHnue  CIOXKHOW  (DYHKIMH.
TPUTOHOMETPHUYECKUX [TpousBomHas TPUTOHOMETPHUUYECKUX

byakumii.  TIpousBoaHas

dbyakumii.  [Ipow3BogHast — CIIOKHOM
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CIIOKHOW (PYHKIIUU

byHKIIUN

KomOuHupoBanHoe 3aHATHE

Tema 6.4

Ilousrue o
HETIPEPBHIBHOCTU (PYHKITUH.
Mertoa nHTEpBaIOB

Conepxanue yyeOHOro MaTepraia

[Tonsatne  HempepbIBHOW  (DYHKIHH.
CpoiicTBa  HenmpepbIBHOW  (DYHKIIHH.
CBsi3b  MEXJy HENpEepbIBHOCTBIO U
nuddepeHIMpyeMoCcThi0  QYHKIIUU B
TOUYKE. AJITOPUTM pEILIEHUs] HEPAaBEHCTB
METO/10M UHTEPBAJIOB

KomOuHupoBaHnHoe 3aHATHE

Tema 6.5 ConepxaHue yaeOHOT0O MaTepuaa

I'eomerpuuecknii u | ['eomeTprueckuii CMbICI IPOU3BOAHOU

buzuvecKuit CMBICH | GYHKIIUM — YIJIOBOM KO PUIIMEHT

MIPOU3BOTHOM KacaTenbHOW K Tpaduky GYHKIUU B
TOUKe. YpaBHEHHE KacaTeIbHOW K
rpaduky GbyHKIUN. Anroput™
COCTaBJICHUS] YPaBHEHUS KacaTeIbHOU K
rpapuky pyskiun y=f(x)
Kom0uHupoBaHHOe 3aHATHE

Tema 6.6 Cogepxanue yueOHOro MaTepuana

Ouznyeckuit cMbIca | Ou3nYecknii (MEeXaHMYeCKHil) CMBICTT

IIPOU3BO/IHOM B | IPOM3BOIHOM — MTHOBEHHAsI CKOPOCTh B

npo¢eCcCHOHATBHBIX MOMEHT BpeMeHH t: v =S’ (1)

3aja4ax [TpakTHyeckoe 3aHsATHE

Tema 6.7 Coneprxkanue yaeOHOro MaTepuana

MOHOTOHHOCTb  (DYHKITUH.
Touknu sxcTpemyma

Bospacranue u yObiBaHMe (YHKIMH,
COOTBETCTBUE BO3pACTaHUS M yObIBaHUS
¢byHKUIMU 3HaKy mpou3BoaHON. [ToHsATHE
NPOM3BOJHOW  BBICHIETO  TIOPSJIKA,
COOTBETCTBUE 3HaKa BTOPOU
MIPOU3BOTHOM BBIITYKJIOCTH
(BOrHYTOCTH) (YHKIMH Ha OTpE3Ke.
3amaun Ha MakKCUMyM H MHHHMYM.
[ToHsATHE AaCUMOTOTHI, CIOCOOBI  HX
orpeneneHus. AITOPUTM HCCIIEOBAHUS
(GYHKIMU W MOCTpOEHUs ee rpaduka c
MOMOILIBIO  MPOU3BOAHOM.  [IpoOHo-
JTUHeHas QyHKIUS

KomMmOuHupoBaHHOE 3aHATHE

Tema 6.8
HccnenoBanune QyHKIUA U
MOCTpOCHUE TpadUKOB

Conepxanue yueOHOrO MaTeprasa

Uccnenosanue byHKIIHN Ha
MOHOTOHHOCTH M ITOCTPOEHHE I'PaUKOB.

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.9 HauOGonbiiee u

CogepxaHue yaeOHOT0O MaTepuana
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HaMMEHbIIIee 3HavyeHus | Haxoxxnenue HauOOJIBIIETO u

byHKINN HAaMMEHBIIETO0  3HAYeHUH  (DYHKIIHIA,
MOCTPOCHHE TPapUKOB MHOTOUIECHOB C
UCTIOJIb30BaHUEM amrmapara
MaTeMaTHYECKOTr0 aHaIn3a
KomOuHupoBanHoe 3aHsATHE

Tema 6.10 IpodeccnonanbHo-

Haxoxnenue OpPMEHTHPOBAHHOE co/iep:kaHue

ONTUMAJIBHOIO PE3yJIbTATA
C IIOMOILUBIO NPOU3BOIHOMN
B IIPAKTUYECKUX 3a7a4ax

(coaep:kaHue MPUKJIATHOTO MOIYJIA)

Haumensiiee u HanOolplliee 3HAYCHHE
byHKIUHA

HpaKTqucxoe 3aHATUC

Tema 6.11

Pemenne 3a/1a4.
[TpousBonnas ¢pyHkuuu, ee
IPUMEHEHHE

Cogepxanue yueOHOro MaTepuana

DopMyiIbL U IpaBuIa
muddepennmpoBanus.  MccnenoBanue
(GYHKIUI € MOMOIIBIO IPOU3BOJIHOM.
Haubonbiiee 1 HauMeHblIee 3HAYCHUS

byHKIIUN

KonTponbnas pabota

Paznea 7.

MHoOrorpaHHuKM 4 Teja

BpalleHUs

Tema 7.1 Coneprxkanue yaeOHOT0o MaTepuana

Bepuunsl, pebpa, rpanu | [lonstue MHOTOI'paHHUKA. Ero

MHOTOTpaHHHUKA AJIEMEHTHI: BEpUIMHBI, pedpa, TpaHu.
[unaronans. CedeHue. Brinykisle u
HEBBIMYKJIbIE MHOTOTPaHHUKU
Komb6unupoBanHoe 3aHsaTHE

Tema 7.2 Coneprkanue y4eOHOro MaTepuana

[Ipusma, ce | [lonstne npusmel. Ee ocHOBaHuSA U

COCTaBJISIIOLINE, CEUYCHHUE.
[Ipsimass w®  mpaBUIIbHAS
TIPU3MBI

OokoBble TpaHu. BbicoTa NpPU3MBL
IIpsmMas ©  HaAKIOHHAs  IIpU3Ma.
IIpaBunpHas npusma. Ee ceuenue

KomMmOuHupoBaHHOE 3aHATHE

Tema 7.3 Coneprkanne yaeOHOT0 MaTepuana

[Tapannenenunen, Ky0. | [Tapanienemnumner, CBOICTBa

Ceuenue Ky0a, | mpsIMOYTOJILHOTO napajuleJenunena,

napajuleJenunea ky0. Ceuenue ky0Oa, mapajesnenumnesa
Komb6unupoBanHoe 3aHsaTue

Tema 7.4 Coneprkanne yaeOHOT0 MaTepuana

[Inpamuna, ee | [lmpamua m ee smemeHtsl. CeueHue

COCTABJISIFOLIUE, CEYECHHE.
IIpaBunpHasgs  nupaMuja.
VYceuennas nupamuaa

nupamuael.  IlpaBunbHas nupamuja.
YcedeHnas nupamuaa

KoMOuHMpOBaHHOE 3aHATHE
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Tema 7.5 Copneprxanue yueOHOTro MaTepuaa 2
boxoBas Hu noaHas | [Inomans 00KOBOI u MOJIHOU
IIOBEPXHOCTh IIPU3MBI, | TOBEPXHOCTH MPU3MBI, TUPAMUIBI
MTUPAMUIBI Komb6unupoBanHoe 3anarue
Tema 7.6 Cogneprkanue ydeOHOro MaTepuaia 2
Cummerpuss B KyOe, | CHMMETpUSI ~ OTHOCHTEJIBHO  TOYKH,
napajJiesienunese, npsiMod, 1miockoctu. CuUMMeETpus B
pu3Me, NUpaMuIe kyOe,  mapamienenunene,  IHpuU3Me,
UpaMuie
Kom0unupoBaHHOE 3aHATHE
Tema 7.7 IIpodeccuonanbHo- 10
[Ipumepsl cUMMETpUNl B | OpMEHTHPOBAHHOE co/iep:kaHue
npodeccun (coaep:kaHue MPUKJIATHOIO MOXYJIA)
CumMeTpust B IpUPOJIE, apXUTEKTYpE,
TEXHUKE, B OBITY
IIpakTHueckoe 3aHsaTHE
Tema 7.8 Cogepxanue yueOHOro MaTepuana 10
IIpaBunbHBIE [ToHsATHE MPaBUIBHOI'O MHOTOTPaHHHUKA.
MHOT'OI'PaHHUKH, ux | CoiicTBa IIPABUIIBHBIX
CBOICTBa MHOT'OI'DAaHHUKOB
IIpakTHueckoe 3aHsaTHE
Tema 7.9 Coneprxkanue yaeOHOro MaTepuana 2
[Mununap, ero | [fwmuaap n ero snemeHtsl. CedeHue
cocrapisitone. CedeHue | mumHApa (MapaielbHOE OCHOBAaHUIO U
LWINHApA ocn). Pa3BepTka nunmHIpa
Komb6unnpoBanHoe 3aHsaTue
Tema 7.10 IIpodeccuonanbHo- 2
Konyec, €ro | OpUEHTHPOBAHHOE cojiepKaHue
cocrapisitonie. CedeHue | (comep:kaHue NPUKIATHOTO MOLYJIA)
KOHYyCa Konyc wu ero oanementsl. CedeHue
KOHyca (mapajjielIbHOe OCHOBaHHMIO H
MPOXOJIAIIEE yepes BEpUINHY),
KOHuYeckue ceueHus. Pa3BepTka koHyca
Komb6unupoBanHoe 3aHsaTue
Tema 7.11 Copneprxanue yueOHOro MaTepuaa 2
YceueHHbIi KOHYC. | YceueHHblil koHyc. Ero obpasyromas u
Ceuenue YCEUEHHOr0 | BbIcoTa. CeueHne yCe4eHHOr0 KOHyca
KOHyca Komb6unupoBanHoe 3aHsaTue
Tema 7.12 Coneprkanne yaeOHOT0 MaTepuana 2
[ap u cdepa, ux ceuenus | llap 51 chepa. B3anmnuoe
pacrionio)keHre cepsl M TUIOCKOCTH.
Ceuenue mapa, cepsl
KomOunupoBanHoe 3aHATHE
Tema 7.13 Coneprkanue ydeOHOT0 MaTepuana 2
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[Tonsatue 00 o0BEME Tena.
OTHolIEHUE 00BEeMOB
MOI00OHBIX Tell

[Tonsite 06 o6veme Tema. O0beM Kyba
U TPSIMOYTOJBHOTO MapaljiesieuIeaa.
O0bem IPU3MBI " UTAH]IPA.
OtHomieHne 00BEMOB MOAOOHBIX TeIl.
['eomeTpuyeckuii CMbICI ONpPEICTUTENS
3-ro nopsiaka

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.14 Copneprxanue yueOHOTro MaTepuaa 2

O0bemMbl M IUIOWAMH | OGpembl nupamMuabl 1 KoHyca. O0bem

IIOBEPXHOCTEH Tel mapa. [lmomaau moBepxHocTen Tei
Kom0uHupoBaHHOE 3aHATHE

Tema 7.15 Coneprxkanue yaeOHOro Matepuana 10

Komb6unanuu KoMOuHammu reoMeTpruuecKkux Tel

MHOIOIPDaHHMKOB U Tel | [IpakTHYecKoe 3aHATHE

BpallleHUs

Tema 7.16 Cogepxanue yueOHOro MaTepuana 10

I'eomeTpuueckue Ucnonp3oBanne KOMOUWHAIIMMA

KOMOMHAIINY HAa IPAKTUKE | MHOTOTPaHHMKOB M TEJ BpAICHUS B
MIPAKTUKO-OPHEHTUPOBAHHBIX 33/1a4ax
[TpakTudeckoe 3aHsATHE

Tema 7.17 CogepxaHnue yueOHOTo MaTepuala

Pemenue 3ama4. | OObeMbl W TUIOMIAAU TTOBEPXHOCTHU

MHOrOrpaHHMKM ¥ TeJla | MHOTOTPAHHHUKOB U TEJ BPAIICHUS

BpallleHUs KonTponbhas pabota

Pa3nea 8.

ITepBooGpa3nasn

pyuxkuum, ee

NpuMeHeHue

Tema 8.1 Coneprxkanue y4eOHOT0 MaTepuana 2

IlepBooOpa3zHas (yHKUUH. | 3aaua O BOCCTAHOBJICHHHM 3aKOHA

[TpaBuiia HaXOXJICHUS | TBMKEHUS 110 W3BECTHOH CKOPOCTH.

MEpPBOOOPA3HBIX [Tonsitue WHTETPUPOBAHUS.
O3HakOMJICHHE C TOHSTHEM HWHTETpaa
U niepBooOpazHoi i pyHkimu y=f(x).
Pemenne 3aaq Ha CBSI3b
MepBOOOpa3HOW W €€ MPOU3BOJHOM,
BBIYHCIICHHE  TEPBOOOpa3HOW 1St
nanHou ¢yakuun. Tabmuma dopMyn ams
HAXO0XJICHUS MepPBOOOPA3HBIX.
Wzyuenue npaBuia BBIYHCIICHHS
nepBooOpazHoOit
KoMmOuHMpoBaHHOE 3aHATHE

Tema 8.2 Coneprkanue ydeOHOT0 MaTepuasa
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[lmomane KpUBOIMHEWHOU
Tparnenuuu. ®opmyna
Herorona — JleiOuuma

3ajaun, TOPUBOISIIME K  MOHATHUIO
ONpENIEICHHOTO  HHTErpajjla — O
BBIYMCIICHUM TUIOIIAA KPUBOJIMHEUHOU
Tpaneuud, O TMEePEeMEIICHUH TOYKH.
[lTonsiTue ompenenéHHOro MHTErpaa.
['eomerpuyeckuii 1 HU3NIECKUNA CMBICIT
omnpeaeneHHoro uHTerpaina. dopmyna
Herorona— JleitOauna

KomOuHupoBanHoe 3aHATHE

Tema 8.3 Copepxanue yaeOHOT0O MaTepuaa 2
Heonpenenennsiit u | [lonsTe HEOMpeAeIEeHHOTO HHTErpaja
ONpENIC/ICHHBIN HHTETPalbl | KoMOMHUPOBAaHHOE 3aHATHE
Tema 8.4 Cogepxanue yueOHOro MaTepuana 2
[TonsTne 00 | 'eomerpuueckuii CMBICII
OIPENEIICHHOM HHTETPAJI€ | ONPEIEIIEHHOI0 UHTErpaja
KaK momanu | KoMOMHUpOBaHHOE 3aHATHE
KPHUBOJIMHEWHOH Tpanenun
Tema 8.5 IIpodeccuonanbHo- 10
OnpeneneHHbll HMHTErpall | OpUEHTHPOBAHHOE coJep:KaHue
B JKM3HHU (coaep:kaHue MPUKJIATHOIO MOXYJIA)
I'eomerpuuecknii CMBICII
ompeneneHHoro wuHrerpana. Popmyna
Hetotona - JleiiOHuna.
Pemienne 3amay Ha  NpPUMEHEHHE
MHTErpaja JUTSt BBIUNCIICHUS
(bu3nYeCKUX BETMYMH U TUIOIAAeH
[TpakTnueckoe 3aHsATHE
Tema 8.6 Coneprkanue yaeOHOT0 MaTepuana
Pemenue 3amad. | [leppooOpasnas  ¢ynkuuu. IlpaBuna
[TepBooOpasHast (PyHKIMH, | HAXOXKICHHUS MepBOOOPa3HBIX. Ee
ee MpuMEeHEeHne IIPUMEHEHNE
KonrpomnsHas pabora
Pa3nea 9.
Crenenn U KOpHH.
Crenennas pyHkuus
Tema 9.1 Coneprkanne y4eOHOT0 MaTepuana 2
Crenennas ¢QyHkuus, ee | [loHsTHe KOpPHS N-OM CTCMEHH W3
CBONCTBA JIEUCTBUTEIBHOrO unciia. OyHKINU y =
Vx wux cBoiicTBa u rpaduxu. CoiicTBa
KOpHS N-OM CTENEHU
Komb6unupoBanHoe 3aHsaTue
Tema 9.2 Coneprxanue yueOHOro MaTepuaa 2
ITpeoOpa3oBanue [TpeoOpa3oBanue HppaLMOHAIBHBIX
BBIP)KEHUI C KOPHAMH N- | BBIpAKCHUH
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OU cTeneHu

KoMOuHMpOBaHHOE 3aHATHE

Tema 9.3 Copepxanue yaeOHOT0O MaTepuaa 2
CpoiictBa  crtenenu ¢ | [loustue CTEIIEHU c JTF0OBIM
palnroHaAIbHBIM U | pallMOHAIbHBIM IIOKa3aTesIeM.
JNEHUCTBUTEIbHBIM Crenennble (YHKIIUU, UX CBOWCTBA H
HoKa3aTesIMU rpaguku
KomOuHupoBanHoe 3aHATHE
Tema 9.4 Copneprxanue yueOHOTo MaTepuaia 2
Pemenne PaBHOCHIIBHOCTB HppalMOHAIIBHBIX
HppaliOHATIBHBIX yYpaBHEHMH M HepaBeHCTB. MeToabl ux
YPaBHEHHMH U HEPABCHCTB | pelieHus. PemieHue uppanroHaTbHBIX
yYpaBHEHH U HEPaBEHCTB
KomMmOuHupoBanHoe 3aHATHE
Tema 9.5 Coneprxkanue yaeOHOro Matepuana
Crenenu u KopHU. | Onpenenenne  CTENEHHOH — (QYHKIUU.
Crenennas GpyHKUIUS Hcnonb3oBanne ee  CBOWMCTB  Ipu
peLICHUH ypaBHEHUN 1 HEPABEHCTB
Konrponsnas pabora
Paznen 10.
IokazaTenbHas
byHxkuus
Tema 10.1 Copneprxanue yueOHOro MaTepuaia 2
[TokazarenpHas ¢yHkys, | CTeneHs c IIPOU3BOJIbHBIM
€€ CBOMCTBA JeHCTBUTEIIbHBIM IIOKA3aTEeJIEM.
Onpenenenue nokasaTeabHONU (QYHKIMH,
ee CBOMCTBAa M rpaduk. 3HAKOMCTBO C
IIPUMEHEHHUEM ITOKa3aTEIbHOU
¢yuknuun. Pemenue mokasaTeNbHBIX
YpaBHEHUH (GYHKIIMOHAIBHO-
rpaMuecKuM METOJI0OM
KomOunupoBanHoe 3aHATHE
Tema 10.2 Coneprxanue yueOHOro MaTepuaa 10
Pemenne nokasarenbHbIX | PemeHne TOKa3aTenbHBIX —ypaBHEHHN
YPaBHEHHMH U HEPABEHCTB | METOJIOM ypPaBHHMBAHUS TIOKa3aTeleH,
METO/IOM BBEJICHUS HOBOW MEPEMEHHOM,
(byHKIMOHATBHO-TpapUIeCKUM
METOIOM. PemieHne moka3aTesbHBIX
HEPABEHCTB
[TpakTueckoe 3aHsATHE
Tema 10.3 Coneprkanne y4eOHOT0 MaTepuana 2
CucreMbl TOKa3aTenbHBIX | PemreHne  cucTeM — TOKa3aTelbHBIX
YPaBHEHHU YPaBHEHHU
KoMOuHMpOBaHHOE 3aHATHE
Tema 10.4 Copneprxanue yueOHOTro MaTepuaa 2
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Pemenue 3a7ad4.
[ToxazarenbHast QyHKIHS

Pemenne moka3aTenbHBIX YpaBHEHUH
METOJIOM YpaBHHUBAHUSA IIOKA3aTeleu Hu
METOJIOM BBEJCHHUSA HOBOW IIEPEMEHHOM.
Pemenne nokasaTesbHbIX HEPABEHCTB

KonTponbhas pabota

Pazgen 11. Jlorapudgmnbl.

Jlorapudpmuueckas
byskuus
Tema 11.1 Copneprxanue yueOHOTo MaTepuaia 2
Jlorapudm gyucna. | Jlorapuhpm uucma. JlecATUUHBIA U
Jecatudnsbiit U | HaTYpaJIbHBIN JJOTapu(MBbI, YUCIIO €
HaTypalbHbIA Jorapumbl, | KoMOMHUPOBAHHOE 3aHATHE
YUCIIO €
Tema 11.2 Cogepxanue yueOHOro MaTrepuana 4
CpoiictBa  jorapu¢mos. | CpoiictBa  sorapudmoB.  Omeparust
Onepanus JorapupMUPOBAHHUS.
norapupMUpPOBaHHS KomOunupoBanHoe 3aHATHE
Tema 11.3 Cogepxanue yueOHOro MaTrepuana 4
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U ee
byHKIUS, ee CBOICTBa CBOMCTBA
Kom0uHupoBaHHOe 3aHATHE
Tema 11.4 Coneprxkanue yaeOHOro MaTepuana 4
Pemenne [Tonsitne JOTapUPMHIECKOTO
norapupMuICCKHX YpaBHEHHUS. Onepanus
YPaBHEHUH U HEPABCHCTB | roreHimpoBaHms.  TpH  OCHOBHBIX
METO/a pELIeHUs JIOrapu(pMHUUECKHX
YpaBHEHMIA: (bYHKLIMOHAIBHO-
rpaduuecKuii, METOJl MOTEHUUPOBAHMS,
METOJl BBEJCHHS HOBOM IIEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA
Komb6uHnpoBaHHOE 3aHATHE
Tema 11.5 Coneprkanue yaeOHOTO MaTepuasa 4
Cucremsl AnroputMm peleHus CHUCTEMBI
JorapupMHUUECKUX YpaBHEHMH. PaBHOCHIIBHOCTB
ypaBHEHUH JorapupMHUUECKUX ypaBHEHU u
HEPABEHCTB
Komb6unupoBanHoe 3aHsatue
Tema 11.6 IIpodeccuonanbHo- 10
Jlorapudmsl B npupoae U | OpUEHTHPOBAHHOE coiepKaHue

TCXHUKE

(comep:kaHue NPUKJIATHOTO MOAYJISA)

[Ipumenenue norapudma.
Jlorapudmmuueckas crnupalib B IPUPOIE.
Ee MaTemaTtnyeckue cBOMCTBa

[IpakTuueckoe 3aHsTHE

38




Tema 11.7 CopepxaHue yaeOHOTO MaTepuaa
Pemenue 3ajad. | Jlorapudpmuueckas ¢ynxnus. Permenue
Jlorapugmer. IPOCTEHIINX JorapupMHUIECKUX
Jlorapudmuueckas yYpaBHEHHIA
byHKIHS KoHntposbHas padota
Paznen 12. YpaBHeHusi u
HEepaBeHCTBa
Tema 12.1 ConepxaHue yaeOHOT0O MaTepuaa 12
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTB YpaBHEHUI u
YPaBHEHHMM M HEPAaBEHCTB. | HepaBeHCTB. Ompenenenusi. OCHOBHBIC
OOmue MeToAbl pEIEHUsT | TeOPEeMbl PAaBHOCHIIBHBIX MEpeXojax B
ypaBHEHMsIX M HepaBeHcTBax. OOmiue
METO/bI pPelICHUs] YpaBHEHUH: Iepexon
OT paBeHCTBa (PYHKUHMH K paBEHCTBY
apryMeHTOB JUIs MOHOTOHHBIX
GyHKIME, MeToJ  pa3joKeHUs Ha
MHOKUTEJIM, METOJ BBEIEHUS HOBOU
HEPEMEHHOI, (YHKLMOHAIBHO-
rpaduuecKuii MeTox
KomOunupoBaHHoe 3aHaTue
Tema 12.2 Coneprxkanue yaeOHOro MaTepuana 4
I'padnueckuit MeToJ | O0mue MeToJbl pelleHUsT HEPaBEHCTB:
perteHus YPaBHEHHMH, | IEpEXOJ OT CpaBHEHHS 3HA4YCHUH
HEPABECHCTB GyHKIMI K CpaBHEHHUIO 3HA4YEHUN
apryMeHTOB ISt MOHOTOHHBIX
byHKUIMH, METO MHTEPBAJIOB,
(byHKIMOHATBHO-TPAQUUECKHI  METOI.
I'paduueckuit METOJ peteHus
YpaBHEHUM U HEPABEHCTB
Komb6unnpoBanHoe 3aHsaTue
Tema 12.3 Coneprxkanue yaeOHOTo MaTepuaa 4
VYpaBHenus u HepaBeHCTBa | OnpeneneHue  Moayis.  Packpeitue
C MOZYJIEM MOAYJs 10 omnpezaeneHuto. IIpocrenmmue
YPaBHEHHS M HEPABEHCTBA C MOAYJIEM.
[IpMeHeHne paBHOCHIIBHBIX MEPEX00B
B OIpEAENEHHBIX TUIAX ypaBHEHUH H
HEPABEHCTB C MOJIyJIEM
KomOunupoBanHoe 3aHATHE
Tema 12.4 CogepxaHue yaeOHOTO MaTepuana 4

VYpaBHEHMSI U HEPABEHCTBA
C rmapamMeTpamMu

3HAKOMCTBO c [IapaMeTPOM.
[Ipocreiimne ypaBHEHUSI U HEPABEHCTBA

C IapaMeTpom

KomOuHupOBaHHOE 3aHATHE

Tema 12.5

IIpogeccnonaibHo-
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CocraBieHne U pelieHHe
npodecCHOHANBHBIX 3aa4
C IIOMOIIBIO YPaBHEHUH

OPHEHTHPOBAHHOE coJep:KaHue
(coaep:kaHue MPUKJIATHOTO MOIYJIA)

Pemenne TEKCTOBBIX 3a/1a4
Po)eCCHOHAIIBHOTO COCPIKAHUS

HpaKTI/I‘IeCKI/Ie 3aHATHUA

Tema 12.6 Cogneprkanue ydeOHOro MaTepuaia 18
Pemtenue 3ama4. | OOmMe MeToabl pEelIeHHs YpaBHEHUH.
VYpaBHEHMs U HEPABEHCTBA | YpaBHEHUS U HEPABEHCTBA C MOJYJIEM U
C mapameTpamu
[IpakTuueckoe 3aHsTHE
IIpomexxyTounasi arrectamus (IK3amMeH) 10
Bcero: 322
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3. YCJOBUSI PEAJIM3AIIMM TIPOTPAMMBI YUEBHOU
JAUCHUIIJIMHBI OYIL.11 MATEMATHKA

3.1. MarepuajibHO-TeXHHYECKOE o0ecneuyeHue

Peanuzamuss mporpamMmpl JUCIUIUTMHBI  TpeOyeT HaIWdus y4eOHOTO
KaOWHEeTa MaTeMaTHKH.

O6opynoBanne y4eOHOTO KaOMHETA:

- TTOCAIOYHBIC MECTa 10 KOJMYECTBY 00YUarONIHXCS,

- pabodee MecTo MpemnoaBaTelIs;

- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOHIA;

- KOMIUICKT JICKTPOHHBIX BUICOMATEPHAJIOB;

- 3aJIaHUSA U1 KOHTPOJIBHBIX PadoT;

- mpo(ecCHOHAIEHO OPHEHTUPOBAHHBIC 3aIaHHMS,

- MaTepHaJIbI PK3aMEHa.

TexHudyeckue cpeacTBa 0OyUCHHUS:

- TICPCOHAIBHBIM  KOMIBIOTEP C  JIMIICH3UOHHBIM  IPOTPaMMHBIM
o0ecIeYeHUEM;

- TIPOEKTOP C IKPAHOM.

3.2. HudopmanuoHHoe odecnevyeHue 00ydeHUus
[TepedyeHr y4eOHBIX W3TAHWUN, WHTEPHET - PECYPCOB, TOTOJHUTEIHHOM
JUTEPATYPHI.

OCHOBHBIEC HCTOYHHUKH:

1. Maremarnka y4yeOH. IJis1 CTYJICHTOB YYPEXKJICHHH cpea. mpod.
obpasoBanus;l-e¢ u3ganue, barmvakos M. .

2. Maremaruka. 3agayHuK: y4e0.mocobue Ui CTYyJEHTOB yUpeKIEeHUI
cpea.npod.oopazoBanusi. /bammakoB M.U., 1-e wuzmanme, OOmeEcCTBO ¢
OTPAaHUYECHHOW  OTBETCTBEHHOCTHIO  OOpa3oBaTEIbHO-U3AATCIBCKUM  LIEHTP

«AxageMus

JlonoJIHUTeIbHbIE UCTOYHUKH:

1. Anrebpa u Havajla MaTeMaTH4YeCKOro aHanmusa, reomerpus. 10 - 11
kJacc.bazoBbiit u yrayouI. YPOBHU: yue0. 17 o0mieoOpa3oBar.

yupexaennit/L.A.Anumos,}O.M.Konsirun, M.B.TkaueBa u ap. — 8-e u3a. - M.:
[Ipocsemenue, 2020. — 463 c.

2. Marematuka: anredpa W Hayala MaTeMaTHYECKOTO aHajIu3a,
reomerpusi. ['eomerpus.bazoBeiit u yrmy0n. yposenb. 11-11 xm: yweb. s
obmeoOpasoBar.opranuzanuii/ JI.C.AranacsH, B.®.6yty308, C.b.Kagomies u ap.
— 8/- u3n. — M.: [IpocBemenue,2020. — 287 c.
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3. Anre6pa: yriyOneHHBIH Kypc ¢ peIIeHUsIMU U yKazaHusmu : [12+] /
H.J. 3onotapesa, FO.A. ITonos, B.B. Cazonos u jp. ; noa pea. M.B. degortosa. —
6-e u3z. (311.). — Mockaa : Jlabopatopus 3Hanuid, 2021. — 549 c. - (BMK MI'Y —
IKOJIE). — Pexum JOCTyTa: 1o [IOIHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=602073 — butymorp. B kH. — ISBN
978-5-93208-501-1. — TekcT : 3AEKTPOHHBIM.

4, Maremartuka: cOOpHUK 3amad 1o Oa3zoBomy Kypcy : [16+] / H.JIL.
3onotapena, FO.A. Ilonos, H.JI. Cemenasiea, M.B. ®enotoB ; moxn pen. M.B.
denotoBa. — 2-¢ U3., JMEKTPOH. — Mockga : Jlabopatopus 3Hanwmii, 2020. — 243 c.
: un. — (BMK MI'Y - mxkone). — Pexum pgoctyna: nmo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=595237— bubauorp. B ku. — ISBN
978-5-00101-706-6. — TeKcCT : 3IEKTPOHHBIH.

S. bynak, Bb.A. T'eomerpusa: yriyOneHHBIA KypC C PELICHUSIMH U
ykazanusimu : [12+] / B.A. bynak, H.JI. 3onorapeBa, M.B. ®enotoB ; noj pen.
M.B. ®enoTtoBa. — 5-€¢ u3a., ucnp. u gom. (31.). — Mocksa : JlabopaTopus 3HaHUH,
2018. — 601 c. : un. — (BMK MI'Y — mikone). — Pexxum goctyna: 1o noamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=561676— bubauorp. B KH. —
ISBN 978-5-00101-596-3. — TekcT : 37eKTpOHHBIH.
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1. KOHTPOJIb N OIEHKA PE3YJIbBTATOB OCBOEHUA
JAUCHUIIJIMHBI OYIL.11 MATEMATHKA

KOHTpOJII) N OLNCHKAa PpPCE3yJIbTATOB OCBOCHUA y‘I€6H0ﬁ JUCITMUITIIMHBI

OCYHICCTBJCTCA IMPCIIOAABATCIICM B IMPOHCCCE TIMPOBCACHUA IPAKTHICCKHUX

3aHATHI W JAa0OpaTOpPHBIX padoT,

TECTUPOBAHMS,

a TaKXKC BBbIIIOJTHCHUA

06yT—IaIOHII/IMI/ICH HMHANBUYaAJIbHBIX SaHaHHﬁ, IIPOCKTOB, HCCHCI{OB&HHﬁ.

Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIeTEeH U MepOoNnpHUsITHS

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
peleHus 3a1a4 1.6 YcTHBIH onpoc
npoQeccCuoHaNEHOM P2, Temwt 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | Maremarnueckuit
exreLHoCTH B 3, Towst .1,32, 33 Tlole, 3.4 uicrant
TIPUMCHHTCIIBHO K P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBAIYaTbHAS
Pa3IMYHBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS

PS5, Temsr 5.1,5.2 pabora

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | lIpencrasnenne

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yapTaTOB

P 7, Temn 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 II-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,

HPaKTHYECKHX padoT
3amuTa TBOPYECKUX
pabor

3amura
VHIUBHTyaJIbHBIX
IIPOEKTOB
KonTponbnas pabora

11.4,11.5,11.6 I1I-o/c, 11.7 Brimonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIIMOHHBIX
3aJJaHui

OK 02. Ucnonb30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIC CPE/ICTBA 1.6 YcTHBIH onpoc
MIOUCKA, aHaJIu3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | Maremaruueckuii
HHTCPHIpETatii 12>2 Temsi 3.1, 3.2, 3.3 [-o/c, 3.4 AICTATT
HHpopMaIuH, 1 P4, Temn 4.1,4.2, 43, 4.4, 45, 4.6, 4.7 | HMBHIyaTbHAS
HHGOPMAIIMOHHBIE T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAS
TEXHOJIOTUH IS P 5, Tems 5.1, 5.2 paborta
BBITIOJIHCHUS 337124 P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Ilpencrapnenue
PO eCCHOHANBHOM 6.7 TT-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pe3ynbTaToB
JeITeIbHOCTHU P 7, Tems: 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | TIPaKTUYECKHUX pabOT

7.7 M-o0/c,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temp 9.1,9.2,9.3,9.49.5

3amuTa TBOPYECKUX
pabot

3amura
VH]TUBHTyJIbHBIX
IPOEKTOB
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P 10, Temsr 10.1,10.2, 10.3, 104

KonTtponsHas padora

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, | Beimoanenue

11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHAaIlMOHHBIX

P12, Temn 12.1,12.2,12.3,12.4 3aJaHui
OK 03. IInanupoBarp u | P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5, | TectupoBanue
peanusoBbiBaTh cobcrBeHHOe | 1.6 VYcTHBIN onpoc
poeCCHOHATBHOE u | P2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | aremarnueckuit
PHHOBTHOE PASBITHE, 123'2, Temsi 3.1, 3.2, 3.3 Tl-o/c, 3.4 STt
TpEAIPHHUMATCIIBCKYIO P 4, Tempr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIyaIbHA
JIEATEIIbHOCTD B | [I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
npodeccuoHanbHOl  cdepe, | P 5, Temsr 5.1, 5.2 pabora
HCIIOJB30BAaTh 3HAHUA 11O P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenne
npaBoBoii u  (uHAHCOBOU | 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pE3ynbTAaTOB

I'paMOTHOCTH B Pa3JIMYHBIX
JKU3HCHHBIX CUTYyalluAgX

P 7, Temnr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 II-0/c,7.8,7.9, 7.10 Il-o/c, 7.11,

MPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pabor

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

P9, Temsr 9.1,9.2,9.3,9.4,9.5 WHAWBUTYAJIbHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 IIPOCKTOB

P 11, Temn 11.1, 11.2, 11.3 Il-o/c, | Konrponsnas pabora

11.4,11.5,11.6 IT-o/c, 11.7 Brinosinenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIIMOHHBIX

3aJaHui

OK 04. O¢ddextusno | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
B3aHMOJICHICTBOBATh u | 1.6 YcerHBIM onpoc
paboTath B KOJUIEKTMBE U 12) 62’ Tembr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuit
FOMAIAS P 3, Temsi 3.1, 3.2, 3.3 Tl-o/c, 3.4 AHKTAIT

P 4, Temnt 4.1, 42, 4.3, 4.4, 4.5, 4.6, 4.7 | VIBHAyaTBHAS

IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATE/IbHAS

P 5, Temsr 5.1, 5.2 paboTta

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Ilpencrasncuune

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yIbTaToOB

P 7, Temm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | TPakTUYECKUX pabOT

7.7 1-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | 3amura TBOPYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pabor

P8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

P9, Temsr 9.1,9.2,9.3,9.4,9.5 WHJIMBUAYAJIBHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 IIPOCKTOB

P 11, Tems 11.1, 11.2, 11.3 TI-o/c, | Kontposnsnas pabora

11.4,11.5,11.6 I1-o/c, 11.7 Brinonnenue

P12, Temsr 12.1, 12.2,12.3,12.4 9K3aMCHAIlMOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 | 3amanui

IT-o/c, 14.6
OK 05. OcymectBmsars | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
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yCTHYIO ¥ nHucbMeHHyo | 1.6 YcTHBIT onpoc
KOMMYHHKAIIHIO ma | P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/c, | MaTtemaTuueckuii
roCy/1IapCTBEHHOM aspike | 26 JUKTAHT
Poccuiickoit  ®enepauyuu ¢ P'3, Temrr 3.1, 3.2, 3.3 Il-o/c, 3.4 NunuBunyanbHas
. | P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7

y4eTOM ocobeHHOCTEH T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAS
COLMANBHOr0 M KYIBTYPHOTO | P 5 Tempr 5.1, 5.2 paborta
KOHTCKCTA P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | IIpencrasnenne

1.6 pe3yJIbTaToOB

P 2, Tems 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | npakTuueckux padboT

2.6 3amura TBOPUYECKUX

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 pador

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 Sammra

IT-o/c, 4.8,4.9,4.10, 4.11

PS5, Temsr 5.1,5.2 MHMBUAYaTBHBIX

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | TPOCKIOB

6.7 I-o/c, 6.8, 6.9, 6.10 T1-o/c, 6.11 KontponbHas pabora

P 7, Temnt 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | Briionnenue

7.7 T-0/c,7.8,79, 7.10 Il-o/c, 7.11, | PK3aMCHALHOMHRIX

7.12,7.13,7.14,7.15,7.16, 7.17 3afiaiuu

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IlI-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, P

12, Temsr 12.1, 12.2, 12.3
OK 06. [MposBnsate | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
Trpak1aHCKO- 1.6 YcerHbIM onpoc
natpuotnueckyo nosuuuto, | I 0> Temsr 6.1,6.2, 6.3, 6.4, 6.5, 6.6, | Maremaruueckuii
JIEMOHCTPHPOBATH 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 UKTAHT
ocosHanHoe moBeaeHme ma | T /> Tembr 7.1,7.2,7.3,77.4, 7.5, 7.6, WuamBuayanbHas
OCHOBE TpaJIUIIOHHBIX 7.7 1I-0/c,7.8,7.9, 7.10 Tl-o/c, 7.11, | caviocrosTensuas
POCCHICKIX JIYXOBHO- 7.12,7.13,7.14,7.15,7.16, 7.17 pabota
HPABCTBEHHBIX IIEHHOCTEH, B P8, Temn 8.1,8.2,8.3,8.4,8.5,8.6 IMpencrasienne
TOM  YHCI€ C  Y4EeTOM pe3yIbTaToOB
rapMOHH3AIUU MPAKTHYECKHUX padoT
MEKHAIMOHATbHBIX u 3amuTa TBOPUYECKHUX
MEXPETUTHO3HBIX pabor
OTHOIIICHHH, MIPUMEHSTh 3ammra
CTaHIaPTHI WHIMBHyaTbHBIX
AHTHKOPPYIITHOHHOTO MIPOCKTOB
MMOBEICHUS. KonTponbhas padoTa

Brinmonaenue
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9K3aMCHAIIlUOHHBIX

3aJaHu
OK 07. CopetictoBars | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
COXpaHeHMI0  Okpyxkaromeii | 1.6 YcrHblit onpoc
Cpelnbl, pecypcocOepexeHHI0, 12) 62, Tempt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | \aremaruueckuii
MPHMEHATE  SHAHMA 00 | by royi31,32,33 Tofe, 3.4 ST
M3MCHCHIH KIIMATA, | p 4 Tevpr 4.1,4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | AHAMBAIYaIbHas
TIPUHIIHAITBI GepexImBOro | [1-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNTbHAS
npousBoAcTBa, 3{dexTuBHO | P 5, Temsr 5.1, 5.2 pabora
JIEWCTBOBATh B | P6, Temnl 6.1, 6.2,6.3,6.4,6.5, 6.6, IIpencrasnenue
YPE3BBIYANHBIX CUTYAIUAX 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yiabTaToB

P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 II-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
WHIUBUIYaJIbHBIX
MIPOSKTOB
KonTposabnas padora
Brinosinenue
9K3aMCHAIIMOHHBIX
3aJIaHUN
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