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1. TACIIOPT PABOYEM [IPOI'PAMMBI YYEEHOM JUCHHUITINHBI
MaTteMaTuka

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

Pabouas mporpamMmma yueOHOW MUCIUTIIMHBI SBIISIETCS YaCTHIO MPOTPAMMBI
NOATOTOBKM  CHELUMAIMCTOB cpeaHero 3BeHa B cooTBerctBu ¢ PI'OC
cneruansHOoCTH CITO 38.02.01 Dx0HOMUKA U OYyXTAITEPCKUMA YUET (IT0 OTPACIISIM).

1.2. Mecto y4yeOHoI nucuunannbl B cTtpykrype IHIICC3:

JucuuniuHa siBasieTcsi 6a30BOM M BXOJUT B IIUKJ 0011€00pa30BaTeNbHbIX
JUCIUTUINH.

1.3. Heau wu 3agaum y4eO0HOHl JAUCUUILVIMHBI — TpeOOBaHMS K
pe3yJIbTaTaM OCBOEHMS Y4eOHOM JUCHUTIIUHBI:

Heabo peanuzamum paGoyeil mnporpaMmbl  SIBJSIETCS  OCBOCHHE
cozepxaHusi npenMera MareMatruka U JOCTHXKEHHUE 00yJaroUMMUCs Pe3yJIbTaToB
U3y4eHHS B COOTBETCTBUU C TpeboBaHusMH, yctaHoBieHHbIMH DI'OC COO c
yueToMm npodeccronanbHoit HanpasieHHoctd GI'OC CIIO.

I'naBHBIMM 32/1a4aMH peaJIn3alMi NPOrPaMMbI SIBJISIKOTCH:

- TPEJOCTaBIATh KAXKIOMY OOyYaromeMycsi BO3MOXXHOCTb JOCTHIKCHHS
YPOBHSI MaTEMaTUYECKUX 3HAHWH, HEOOXOAMMOTO IS NalbHEUIEH YCIEeNTHON
’KM3HHU B 00IIIECTBE;

- obecrieunBaTh HEOOXOUMOE CTPAHE YUCIO BBITYCKHUKOB, MaTeMaTH4eCKast
MOJrOTOBKA KOTOPBIX JIOCTATOYHA JJIsi MPOJOJIKEHUsI 00pa30BaHUs B Pa3IMUHBIX
HaIpaBJICHUSIX M JJIs NPaKTUYECKOM JesTeNbHOCTH, BKJIIOYAs NPernojaBaHue
MaTeMaTHKH, MaTEMAaTUYECKHUE UCCIEeI0BaHus, paboTy B chepe HHPOPMaLIMOHHBIX
TEXHOJIOTUH U JIp.;

- B OCHOBHOM OOIIEM H cpeaHeM oO0meM o0pa30BaHUU HEO0O0XO0IUMO
IPEAyCMOTPETh MOATOTOBKY OOYYaroIIMXCsli B COOTBETCTBHM C HX 3alpocaMu K
YPOBHIO MTOJATOTOBKH B c(hepe MaTeMaTu4ecKoro 00pa3oBaHusl.

Ilnanupyemblie  pe3yjbTarTbl  OCBOEHHMs  001Ie00pa3oBaTeIbHOM
aucumInHbI B cooTBeTcTBHH ¢ DI'OC CIIO u Ha ocHose ®I'OC COO:

IInanupyembie pe3yIbTaThl 00y4YeHUsI

OG e JIMCHHITHHADPHbIE

- TOTOBHOCTb K TpPYHYy, OCO3HAHUE |-BJIaJIeTh METOJaMU  JI0Ka3aTEeJIbCTB,
LEHHOCTH MacTepCTBa, TPYI0II00HE; QITOPUTMAMM PEILICHUs 3a]a4; YMEHUE
- TOTOBHOCTh K aKTUBHOMU JESITEIBHOCTH | (DOPMYITHUPOBATH ONpeICIICHHUS,
TEXHOJOTUYECKOM M COUMAJIbHOW | aKCHOMBI M TEOPEMbl, MPUMEHSTh UX,
HaIpPaBJICHHOCTH, CIIOCOOHOCTH | MPOBOAUTH JI0Ka3aTeIbHbIE
WHULIMUPOBAT, MJIAHUPOBATH U | pacCy>KJI€HUS B XOJI€ PEILICHHUS 3a]1ay;

CaMOCTOSITEJIbHO ~ BBIMOJHATh  TAaKylO | - yMEThb ONEPUPOBATH MOHSITHUIMU:
NeSATEIbHOCTD; CTENeHb 4Yucjia, Jiorapudm 4HCIa;

! Vka3bIBaloTCS IMUHOCTHBIE H METAIpeMeTHbIe pesynbTaThl u3 ®IOC COO (B moceaHeH peaakiiu OT
12.08.2022) B orrnarossHO# opme, hopMupyemble 00111e00pa3oBaTeIbHON AUCIUIUINHOMN

? IMCUMTIIMHAPHLE (TpenMeTHHE) pes3yJbTaTh YKAasHBAalTCH B COOTBETCTBMM C UX
IOJIHEIM IepedHeM Bo ®I'OC COO (B nocyiepHel pemakuum oT 12.08.2022




- HUHTEpeC K pa3Iu4yHbIiM cdepam
npodeCCUOHAILHON JIEATEIbHOCTH,
OsBmanenue YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HaBaTECIbHBIMU
JNICUCTBUSIMHA:

a) 0a30BbIE JTIOTHYECKHUE ACHCTBHS:

- CaMOCTOSITENbHO (OPMYIUPOBATh U

aKTyaJu3UpOBaTh npo0JieMy,

paccMaTpHuBaTh €€ BCECTOPOHHE;
CYLLIECTBEHHBIN

OCHOBAHUS TUISt

- yCTaHaBJIMBATh
OpU3HAK WU
CpaBHEHUS, KJIaCCU(PUKAIUU U
0000111eHH;

- OmpenessTh Ielu JAesTeNbHOCTH,
3aJaBaTh IMapaMeTpbl M KPUTEPUU UX
JOCTHKEHUS;
- BBIBIATH  3aKOHOMEPHOCTH U
OPOTHBOPEUYUS] B  PaccCMaTpUBAEMBIX
SBIICHUSX;

- BHOCUTb KOPPEKTUBHI B JACSITEIBbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
IeJISIM, OILICHMBATh PUCKU TOCIEICTBHMA
NesITeTbHOCTH;

- pa3BHUBaTh KPEaTHBHOE MBIILUICHHUE

IIPU pEeUICHUU KU3HEHHBIX MPOOIeM

0) 6a30BbBIC HCCIICIOBATEIIbCKIE
JIEVUCTBUS:
- BJIQJETh  HaABBIKAMU  y4eOHO-

UCCIIEOBATEIbCKOM W IPOEKTHOM
NEATEIbHOCTH, HAaBBIKAMHU pa3pelleHUs

npoOJieM;

- BBIABIITh IPUYMHHO-CIICICTBEHHBIE
CBSI3M W aKTyaIM3WpOBaTh  3ajady,
BBIIBUTaTh THUIIOTE3y €€ pPELIeHus,
HaxOJUTh apryMEHTBI TUTSL
JIOKA3aTEIbCTBA CBOUX YTBEPIKICHHM,
3a1aBaTh IapaMeTpsl U KPUTEpUHU
peneHus;

- AHAJIM3UPOBATH IIOJYYCHHLIC B XOAC

YMEHHE  BBINOJHATH  BBIYUCIICHHE
3HAYCHUH u npeoOpazoBaHuUs
BBIDOKCHHH  CO  CTENCHSIMU |
norapudmamu, npeodpazoBaHus

JTPOOHO-PAITMOHATHHBIX BBIPAKEHU;

- yMETb ONEpPUPOBATH MOHATUAMM:

paIMoHaIbHEIE, HUppaIMOHATILHEIE,
MoKa3aTebHbIE,

JorapumMuUecKue,
TPUTOHOMETPUUYECKUE ypaBHEHUS W

HCPABCHCTBA, UX CUCTCMBbI;

CTCIICHHBIC,

- yMeTh

byHKIIHS,
IPOM3BOHAS,

ONEpUPOBaTh MOHSTUIAMMU:
dyHKus,

nepBooOpazHasi,

HEIIPEPBbIBHA

OTpeAeNeHHbI  WHTErpan, yMETh
HaXOAWTh MPOU3BOIHBIE dJIEMEHTAPHBIX
GYHKIMH,  WCTHONB3ysS  CIPaBOYHBIC
MaTepUabl; MCCIIeZIOBATh B
MPOCTEUIUX  Clay4dasx (QyHKIUU Ha
MOHOTOHHOCTh, HAXOJUTh HaWOOJBIINE
W HaWMEHBINE 3HA4YCHUS (QYHKIUN;
CTpOUTh  TpaduKu
UCTIOJIb30BaHUEM

MHOTI'OYJICHOB C

armapara
MAaTEMaTUYECKOTO aHalu3a; MPUMEHSTH
MPOU3BOAHYIO IIPU PEIIEHUM 3a7ay Ha
JIBIOKCHUE,

peuiarhb PaKTUKO-

OPUEHTUPOBAHHBIE 3a71a4uu Ha

HauOOJbIINE U HAaUMEHBIIINE 3HAa4YCHUA,

Ha HaxXO0XICHHUC IIyTH, CKOPOCTH U

YCKOpEHUS;

- yYMeTh ONEpUPOBATh TOHATUSIMHU:
paroHanbHas byHKIHS,
nokasaTenbHas (PYHKIMs, CTENeHHas
bynkus, norapupmMudeckas QpyHKIUL,
TPUTOHOMETPHUUECKHE byHKIINH,
oOpaTHble (YHKIIMU; yMEHUE CTPOUTH
rpaduku W3YUYEHHBIX GyHKIUH,

UCIIOJIb30BaTh TpaduKu TpU HU3yYEHUU
IpOLIECCOB M 3aBUCUMOCTEW, mpu




PCHICHHUA 3aJa4un PE3YJIbTATHI,
KPUTUYCCKU OLICHMBATDH nx
A0CTOBCPHOCTD, IMPOTrHO3UPOBATH

N3MCHCHHUC B HOBBIX YCJIOBUAX,

-- YMCThb IMEPCHOCUTD 3HaHUA B

MO3HABATEIbHYI0 UM  MNPAKTUYECKYIO
00J1aCTH KU3HEICATCILHOCTH;

- yYMEThb MHTETPUPOBATh 3HAHUSA U3
pPa3HBIX MPEIMETHBIX 00J1acTeH;

- BBIABUIaTh HOBBIE W€, IpejjaraTh
OPUTHMHAJIBHBIE TOAXO/Ibl U PEILICHUS;

U CHOCOOHOCTH HX HCIIOJb30BAaHHUS B
MO3HABATEILHOU u coIMaJIbHOM

IPaKTUKE

peueHun 3a7ad U3 JpYrux y4eOHbIX
OpeIMETOB U 3a/lady U3 pealbHOU
KU3HH, BBIPAXKATh dbopmynamu
3aBUCUMOCTH MEXIY BEIIMUMHAMU;

- yMETh pellaTh TEKCTOBbIE 3aJayu
pa3HbIX TUNOB (B TOM 4YHUCJIE Ha
MPOIIEHTHI, 10JU U YaCTH, HA IBUKEHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT,
HAJIOTH, 33J1a4i U3 00JIACTH YIpaBICHUS

JUYHBIMU U CEMEWHBbIMH (DUHAHCAMU);

COCTAaBJIAITb  BBIPAXKCHHSA, YpPaBHCHMHA,
HCPAaBCHCTBA n nux CHCTCMBbI 1o
YCIIOBHUTIO 3aJa4u, HCCiacaoBaTb

MOJYYEHHOE PpEIIEHUEe ¢ OlLEHUBATh
paBAoNnog00HOCTh PE3YyJIbTATOB;

- YMETb ONEPUPOBATH
cpenHee apudmeTrnyeckoe, MeIHUaHa,
HauMOOJIbIIIEE U HAaUMEHbIIEE 3HAYCHUS,

ITOHATUAMMU:

pasmMax,  JuCHepcus,  CTaHAApTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMeTb
U3BJICKATh, UHTEPIPETHPOBATH
uHpOpMAIMIO,  TPEACTABICHHYIO B
TabIuIax, Ha auarpammax, rpadukax,
OTPaXKAIONIYI0  CBOWCTBA  PEaIbHBIX
MIPOIIECCOB U SIBJICHUMN; TPEICTABIATH
uH(OPMAITUIO C TIOMOIIBIO TaOIHI U
Iarpamu; HCCIIEIOBATh
CTaTUCTHYECKUE JAHHBIC, B TOM YHCIIEC C
IpUMEHEHHEM TpadUuecKuX METOJIOB H

9JICKTPOHHBIX CPCACTB,

- yMETh ONEpPUPOBATh MOHATUAMMU:
CIlyYalHbIA  ONBIT W CJIIy4alHOE
coOBITHE, BEPOSITHOCTH  CIy4alHOTO
COOBITHS; YMEHUE BBIYHCIISITH
BEPOSITHOCTD c HCNOJIb30BAaHUEM
rpau4ecKux  METOJOB, MPUMEHSATH
bopMysbl  CIOXKEHHSI U YMHOXKEHUS

BEPOSITHOCTEH, KOMOMHATOPHBIE (HaKThI

u  Gopmysbl TpH pEIICHWU 3ajady;
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OLICHUBATb  BEPOATHOCTH  PEAIBHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4yalHBIMU
BEJIMYMHAMH;  YMEHHME  IIPUBOIUTH
IpUMEpPHI IPOSBICHUS 3aKOHA OOJIBIINX
Yycell B MPUPOIAHBIX U OOIIECTBEHHBIX
SIBJICHUSAX;

- yMETb ONEpPUPOBATH MOHATUAMM:

TOYKA, npsimMas, IJIOCKOCTb,
IPOCTPAHCTBO,  JBYIPaHHBIA  YIOJL,
CKPEIIHNBAOIIHNECS psIMBIE,
NapajuieIbHOCTh U
NEPHEHANKYISIPHOCTh MPSIMBIX u

TUTIOCKOCTEH, yrojl MEXAy IMPSIMbIMHU,
yroll MEXIy TPSMOW H TUIOCKOCTbIO,
yroJl MEXJly TUIOCKOCTSIMHU, PAaCCTOSHUE
OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE
MEXIy NPSIMBIMU, PACCTOSHHE MEXITY
IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpY PEIICHUN 3374 U3y4YeHHBbIC (DaKThI
M TEOpEeMbl IUIAHHUMETPUU; YMEHHE
OILICHUBATh pa3Mepsl 00BEKTOB
OKPY’KaIOIIEeTo MUPA;

- yMeTb ONEepUpoBaTh MOHSATHIMU:
MHOT'OT'pPaHHUK, CeueHue
MHOT'OTpaHHHKA, Ky0, Mmapaienenumnes,
npusma,  nupamuaa, — ¢urypa u
MOBEPXHOCTh  BpAllICHHS,  IMIIMHJID,
KOHyC, map, cdepa, cedeHus (UTYpbI
BpAIEHUs, IJIOCKOCTh, KAacaloIIascs
cdepbl, MWIMHApPA, KOHYca, IUIOMAAb
MOBEPXHOCTH  MUPAMUIBI,  MPU3MBI,
KOHyCa, UWIMHJpA, IUIOWAab cgepsl,
00BeM KyOa, IPSIMOYTOJIBHOTO
napauiesienunea, MUpaMuIbl, TPU3MBI,
IUIMHApa, KOHyca, Iapa; YyMEHHE
U300paxarth MHOTOTPaHHUKHU U
MIOBEPXHOCTHU BpaIlleHHs], X CEYEHUS OT
PYKH, C  TIOMOUIbIO  YEPTEKHBIX
MHCTPYMEHTOB 1/1 AIIEKTPOHHBIX
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CPEACTB; yYMEHHUE pacro3HaBaTh
CUMMETPHUIO B IPOCTPAHCTBE; yMEHUE
pacro3HaBaTh MIPaBUJIbHbBIC
MHOTOTPaHHUKHU;

- yMETh ONEpPUPOBATh MOHSATUAMMU:
JBIDKEHUE B TMPOCTPAHCTBE, MOJOOHBIC
Gburypsl B IpOCTPAHCTBE; UCIIOJIH30BAThH
OTHOIIIEHUE TUJIOIIAIEN TTIOBEPXHOCTEN U
00beMOB  MOJOOHBIX  (uryp Imnpu
pELIECHNH 3a]aY;

- YMETh BBIYHCIATh TE€OMETPUYECKUE
BEJIMYMHBl (JUIMHA, YTrojd, IUIOWIA/b,
00BeM, IJIOIIAIh MTOBEPXHOCTH),
UCTIONIB3Ysl M3Y4YeHHBbIE (OPMYyNBl U
METO/IbI;

- yMETh ONEpPUPOBaTh MOHATUAMMU:
NpSIMOYTOJIbHAsI CHUCTEMAa KOOpPAWHAT,
KOOPJAUHATHI TOYKH, BEKTOD,
KOOpJAWHATBl ~ BEKTOpA,  CKaJsIPHOE
MIPOU3BEICHUE, YTOJI MEXKAY BEKTOPaMH,
cyMMma BEKTOPOB, MPOU3BEICHUE
BEKTOpa HA 4YHUCJIO; HAaxXOIHWThb C
MTOMOUIBIO U3YYEHHBIX dbopmyn
KOOPJAUHATHI CepeaNHBI OTpe3Ka,
pacCTOSAHUE MEXAY IBYMs TOUKAMH;

- yMeTh BBIOWpATh  MOIXOJSAIIUN
W3YYEHHBIA  METOA IS  PEIICHUs
3aJ1a4M, pacro3HaBaTh MAaTEMATUYECKUE
bakThl ¥ MaTeMaTU4YeCKHe MOJEIN B
MPUPOIHBIX " 0OIIIECTBEHHBIX
ABJICHUSIX, B  HUCKYCCTBE; YyMEHHUE
MPUBOJIUTH HPUMEPHl MATEMATHYECKUX
OTKPBITUM POCCUMCKOW W  MHUPOBOU
MaTeMaTUYECKONU HAYKHU.

- yMEeTb ONEpPUPOBaTh MOHSITUAMMU:

ONpEe/eICHUEe,  aKCUOMa,  TeopeMa,
CIIC/ICTBHE, CBOMCTBO, pU3HAK,
JI0Ka3aTeNIbCTBO, PaBHOCHWJIbHBIC
(bOpMYIIUPOBKY; yMEHHUE




dbopmMyIUpoBaTh obpatHoe u
MPOTHUBOIIOIOKHOE YTBEPKJICHUE,
IPUBOJUTH MIPUMEPHI U KOHTPIIPUMEPHI,
WCIIOJIb30BAaTh METOJI MaTeMaTUYeCKOU
WHIYKIIUW; TPOBOJIUTH JIOKA3aTEIHHBIC
pacCyXJieHus Tpu pEHIeHUuH 3ajad,
OIICHUBATh JIOTUYECKYIO TMPABWIBHOCTH
paCCYXICHU;

- yMeTb ONEPUPOBATH MOHSITHUIMU:
MHO>KECTBO, MOJIMHOECTBO, ONEpaluu

Hal MHO>KCCTBaMU, YMCHHC
HUCIIOJIB30BAaTh TCOPCTUKO-
MHO>KECTBEHHBIN araapar JJIA

OMHCaHUs peaJbHBIX MPOLECCOB U
SBJIICHUM TpU pEUIeHUH 3a7ad, B TOM
YHCIIE U3 IPYTUX YUYEOHBIX PEIMETOB;

- YMETbh ONIEPUPOBATH MOHATUAMHU: Tpad,
CBSI3HBIN Tpad), AepeBo, IUKI, rpad Ha
IUIOCKOCTH,;  yMEHHME  3aJaBaTh U
OTIMICHIBATH rpadwl Pa3TUIHBIMH
crnocobaMu; HCIONB30BaTh rpadsl mpu
pelIeHnu 3a1ay;

- yMeTh CBOOOJHO  ONEpUpPOBAThH
MNOHATUSIMU: COYETAaHUE, MEePECTAaHOBKA,
YHUCIIO COUYETaHUM, YHCIIO
nepectaHoBok;  OmHOM  HbroTOHA;
yMEHUE TPUMEHSATh KOMOWHATOPHBIC
bakThl U PACCYXKIEHUS ISl pPElieHUs
3a1ad4;

-yM€Th  ONEpUpOBaTh  MOHATHUIMHU:
HATypaJbHOE YHCIO, LEJ0E YHUCIO,
OCTaTOK MO0 MOAYJII0, palMOHAIbHOE
YUCIIO, WPpALMOHATIEHOE YHCIIO,
MHOXECTBA  HATypalbHBIX,  IIEJIBIX,
paIMoOHAIbHBIX, JEHCTBUTEITLHBIX
YHUCEN, YMEHUE UCIIOIH30BaATh MPU3HAKH
JICIMMOCTH, HauMEHBIINN oo
NeNUTellb W HauMeHblluee  ooiee
KpaTHoe, anroput™ EBkiuaga npu
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pelieHur  3a7a4;  3HAKOMCTBO  C
Pa3sTNYHBIMH [TO3UIIHOHHBIMU
CHCTEMaMH CUUCIIEHHUS;

- yMeTh CBOOOJHO  OMEpPUPOBATH
MTOHSTHSIMHU: CTENEHh C  IEJIBIM
IIOKa3aTejleM, KOPEHb HATypaJbHOM
CTENEHU, CTENEHb C paIMOHAIBHBIM
[IOKa3aTeseM, CTENEHD c
JIEUCTBUTENHLHBIM (BelIEeCTBEHHBIM)
moKasaTelieM, Jorapudm 4Ymcliia, CHHYC,
KOCHHYC W TaHTCHC TIPOU3BOJIBHOTO
YyHCIa;

- YMETh ONEPHUPOBATH TOHSITHIMHU:

TOXECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpaBHEHUU U
HEPaBEHCTB, PaBHOCUJIBHOCTD

ypaBHEHUHN, HEPABEHCTB M CHCTEM,

panroHaIbHbIE, UppalMOHANILHBIE,
noKa3aTesbHbIE, CTETCHHBIE,
aorapudmuyeckue,

TPUTOHOMETPHUUYECKHUE ypaBHEHHUS,

HEPAaBEHCTBA U  CHCTEMBI; yMEHUE
pelaTth YypaBHEHHUS, HEpPAaBEHCTBA W
CUCTEMBl C TOMOIIBID  Pa3TUYHBIX
MIPUEMOB; pemarhb YPaBHEHHS,
HEPABEHCTBA U CUCTEMBI C MTAPAMETPOM;
MIPUMEHATh YPABHEHUS, HEPABCHCTBA,
170. CHUCTEMBI TUISL peLIeHUs
MaTeMaTHYECKUX 3aJad MW 3aJad U3
pa3MyHBIX ~ oOnacte  Hayku W
peanbHOM KU3HU;

-yMeTb CBOOOJIHO OIEepUPOBATH
HNOHATUSAMU: rpaduk byHKIMH,
oOpatHass ~ (QYHKUMS,  KOMIIO3ULUS
byHKIHH, JUMHENHas byHKIHS,

KBaJlpaTuyHasi (DyHKIUS, CTEneHHas
byHKUMS € UedAbIM  [OKa3aTelleM,
TPUTOHOMETPUUECKHUE byHKINH,
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oOpatHbIe TPUTOHOMETPHUYECKHUE
byHKuMY, HoKa3aTeabHas u
norapudmuyeckas GyHKIUU; yMEHUE
CTpOUTH TpaduKu GYHKIIUH, BHIIOIHATD
npeobpazoBanus rpaduKoB PyHKINH;

yMEHHE UCTIOJIb30BaTh rpaduku
GyHKIUI U1 U3y4deHus: MPOLECCOB U
3aBUCUMOCTEH MpPU pEIICHUH 3aJad W3
Apyrux Yy4eOHBIX NPEIMETOB U U3
peanbHOU KHU3HH, BBIPAXKaTh
dopMynaMu  3aBUCUMOCTH  MEXIY

BEJIMYMHAMU;
yMEHUE cBOOOMIHO ONEepUpOBaATh
HNOHATUSAMU: YETHOCTh byHKIHMH,
NEPUOANYHOCTD byHKUIUH,
OTPaHUYEHHOCTh byHKUIUH,

MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
byHKIIMU, HanOoOJbIIee W HAaUMEHbBIIIEe
3HaueHUS (QYHKIUH Ha TPOMEKYTKE;
yMEHUE  TIPOBOJAUTH  HCCIIEIOBAHUE
byHKIINM;

YMEHUE HCIOJb30BaTh CBOWCTBA U
rpaduk  QYHKIMH U191 peIIeHus
ypaBHEHUH, HEPABEHCTB U 3a7ad C
napameTpamu; U300paxkath Ha
KOOPJIMHATHON TUIOCKOCTH MHOECTBA
pEILICHUN YpaBHECHUM, HEPABEHCTB U HX
CHUCTEM,;

- yMeTb CBOOOJHO  ONEPUPOBATH

HOHSTHSIMHU: TIOCJIE/IOBATEIBHOCTD,
apudmeTnaecKas Hporpeccus,
reoMeTpuvecKas HIPOTPECCHH,
OECKOHEYHO yObIBaromas

F€OMETPUYECKAs] MPOrPECCHs; YMEHHUE
3a/laBaTh IOCJIENI0BATEILHOCTH, B TOM
YUCJIE€ C IOMOIIBIO PEKYPPEHTHBIX
hopmyar;

- yMeTb ONEPUPOBATH MOHSITHUIMU:
HEMPEPHIBHOCTh (YHKIMHU, ACUMIITOTHI
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rpaduka (QyHKIMM, TIepBas W BTOpas
IPOU3BOIHAS byHKUIUH,
TCOMETPUYECKUM U (U3UIECKUN CMBICI
IPOU3BOTHOM, nepBooOpazHasi,
OTIPENICTICHHBI  WHTETPAN,  YMEHHUE
HAXOJIUTh ACUMIITOTHI rpaduka
byHKIINH; yMEHUE BBIYHCIIATH
MPOU3BOIHBIE CYMMBI, POU3BEICHUS,
YaCTHOTO W KOMMIO3UUMK (YHKUHUH,
HAaXOJUTh YpPaBHEHHME KacaTelIbHOM K
rpaduky QyHKIIUH;

YMEHHE HCIOIb30BaTh MPOU3BOIHYIO
Ul UcchenoBaHWS — (DYHKIMH, s
HAXOXXJEHUSI HAWTy4Ilero penieHus B
MPUKIAJAHBIX, B TOM YHUCJE COLUAIbHO-
HKOHOMUYECKUX u bu3nuecKux
3amavax, sl ONpeNeieHus CKOPOCTH U
YCKOPEHHS; HaXOAuTh IUIOHIAJAU U
00BeMBbI (HUTYp C MOMOIIBI0 UHTETPAA;
MPUBOJUTHh MPUMEPHI MATEMaTUYECKOTO
MOJICITUPOBAHUS C IOMOIIBIO
nuddepeHnanbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHSITHUIMU:
KOMILJIEKCHOE  YHUCJIO, COMNpPSHKEHHbIE
KOMILJIEKCHBIE ~ 4HuCla, MOAYJIb U
apryMeHT KOMIUIEKCHOrO 4yHcia, ¢popma
3aInucu KOMILJIEKCHBIX quCen
(reomeTpuuecKasi, TPUTOHOMETPUYECKas
U anrebpanydeckas); yMeTh IPOU3BOAUTD
apupmMeTHIecKue NEeNCTBUS C
KOMILJIEKCHBIMA YHUCJIAMH; TPUBOJIUTH
IPUMEPDI UCITIOJIb30BAHUSA
KOMITJIEKCHBIX YHCET;

- yMeTb CBOOOJHO  ONEPUPOBATH
NOHATUSAMHU: CpeliHee apu(MeTHIecKoe,
MeAraHa, HauOoJblllee W HAaUMEHBIIIEEe
3HAYEHMS, pa3mMax, JIUCIepCHs,
CTaHJapTHOE OTKJIOHEHHUE LTSI
OMMCAHUSl YUCIIOBBIX JaHHBIX; YMEHHUE
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UCCIIEI0BAaTh CTATUCTUYECKHUE JTaHHBIE,
B TOM 4HCI€ C IPUMEHEHUEM
rpauueckux METOJOB M 3JIEKTPOHHBIX
cpenctB; Tpaduueckm  HMCCIIENOBaThH
COBMECTHBIE HAONIOJCHUS C TOMOIIBIO
JAarpaMM pPacCEUBAHUSA W JIMHEWHOU

perpeccum;
- yMETh  HaxXOAWTh  BEPOSTHOCTH
COOBITHIA C UCTIOJIb30BaHUEM

rpadMUecKux METOJIOB; IPUMEHSTH IS
pemieHus 3a1a4 GopMyJibl CIOXKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, (Qopmymy
MOJTHOM BEPOSATHOCTH, bopmyy
bepnynnu, xkomOuHatopHbeie (akTel H
(GopMysbl;  OLEHHMBATH  BEPOSITHOCTH

peanbHBIX COOBITHUH; yMeHue
ONEpUPOBATh NOHATUAMU: CIy4yalHas
BEJIMYMHA, pacrpeneseHue
BEPOSTHOCTEN, MaTEMaTU4YECKOE

O0KMJAaHUE, NHUCIEPCUS M CTAHAAPTHOE
OTKJIOHEHHE  CIIy4alHOM  BEJIMYMHBI,
(YHKIMM pacupeleneHnus U IUIOTHOCTH
PAaBHOMEPHOIO,  IIOKA3aTEIbHOIO W
HOPMAJIBHOTO PaCIPENe/ICHU; YMEHHE
UCIIOJIB30BaTh  CBOMCTBA H3YYEHHBIX
pacrpeneneHud Uil peuieHus 3aaad;
3HAKOMCTBO C  TIOHATHSAMH:  3aKOH
OOJBIINX YKCEN, METOJbl BHIOOPOUHBIX
VCCIICNOBAaHUM; YMEHUE IIPUBOIUTH
IpPUMEpPBI IPOSBICHUS 3aKOHA OOJIBIINX
4ucesl B NMPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX;

- yMeTb CBOOOJHO  ONEPUPOBATH
NOHATUSAMU: TOYKA, MpsAMasi, TUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUU
yTOJl, ABYI'PAHHBIN YIOJI, TPEXI'PAaHHBINA
yroJ1, NEePECEKAIOIINECs, apaJlICIbHbIC
" CKpELIMBAOIINECS npsiMBbIE,
NapaJJIeIbHOCTh "
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NEePHEHANKYISIPHOCTh PSIMBIX u
IJIOCKOCTEM, Yroia MEXIy MNpSIMbIMHU,
yroa MeXIy HpsMOM U TUIOCKOCTBIO,
VIOl MEXIYy IUIOCKOCTSIMHU; YMEHUE
UCIIOJB30BaTh NPU PEUICHUH 3a/ad
u3ydeHHble  (akThl W TEOPEMBI
IJIAHUMETPUM;  yYMEHUE  OLIEHHUBATh
pa3Mepbl O0OBEKTOB B OKPYKaIOIIEM

MUDE; yMeHUE OIepUpOBaTh
MNOHSATUSIMUA: MHOTOTPAHHUK, CEUCHHUE
MHOTOIPaHHHKA, paBUJIbHBIN

MHOTOTPaHHHUK, TpU3Ma, MHpPaAMUAA,
durypa M TIOBEpXHOCTh BpallCHUS,
MUIMHAP,  KOHyCc,  map,  cdepa,
pa3BepTKa  TOBEPXHOCTH,  CEUCHUS
KOHYyCa M IWJIMHIPA, apajjielIbHbIe OCH
WIA OCHOBAaHMIO, CEuYeHHe mIapa,
IUIOCKOCTh,  Kacaromasici  cgepsl,
WIMHAPA, KOHYCa; YMEHHE CTPOUTH
CEUYeHHE MHOTOTPAaHHUKA, H300pakaTb
MHOTOTPaHHHKH, burypsr u
MOBEPXHOCTH BPALICHUS, UX CEUEHUS, B
TOM 4YHCJIE C TIOMOIIBIO AJIEKTPOHHBIX
CpEICTB; YMEHHE NMPUMEHATh CBOICTBA
reOMEeTPUYECKUX ¢uryp,
CaMOCTOSITEJIbHO dbopMynupoBaTh
OmpefeNieHus  U3y4aeMbIX  Quryp,
BBIIBUTATh THUIOTE3bl O CBOWCTBAaX U
NpU3HAKaX TEOMETPUUECKUX  (QUryp,
00OCHOBBIBATh WJIM OIPOBEPraTh UX;
yMEHUE TPOBOIUTH KIIACCHU(HUKAIIHIO
¢uryp mO pa3TUYHBIM PU3HAKAM,
BBITIOJTHSATh HEOOXOMMbIE
JIOTIOJIHUTEIbHBIE TIOCTPOCHUS;

- yMeTb CBOOOJHO  ONEPUPOBATH
HNOHATUSAMHU: TJIOWAAb (PUrypsl, 00beM
¢urypsl, BeIMuuHa yria, pacCTOsIHUE OT
TOYKA JI0 TIUIOCKOCTH, PAacCTOSHUE
MEXIy NPSIMBIMU, PACCTOSHHE MEXITY
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TUTOCKOCTSIMH, TUTOIIIATh cdepsl,
IUIONIA/lb  TIOBEPXHOCTH  MUPAMHUIBI,
NpU3MBbI, KOHYyca, UWIMHIpPA, O00beM
KyOa, IPSIMOYTOJIBHOTO
napajieenuneaa, TupaMuabl, MPU3MbI,
WIMHAPA, KOHyca, Ilapa; yMEHHE
HaXOJIUTh OTHOIIIEHUE 00BeMOB
noA00HBIX GUTYD;

- yMeTb CBOOOJHO  OINEPUPOBATH
MOHSTUSMH: JIBFDKEHUE, TapauIebHbIH
NIEPEHOC, CHMMETPHsI Ha TUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue MOAO00OHUS, TOIO0OHBIC
burypsl; yMEHHE pacro3HaBaTh PABHbBIE
U 1oAo0HbIe (QUTYpPHI, B TOM YHUCJE B
NpUpOJIe, HWCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOJIb30BaTh F€OMETPHUYCCKHE
OTHOIICHHUS, HAXOAUTh T€OMETPHUIECKHE
BeTUYWHBI (IJIMHA, YTOJd, IUIONIA/lb,
00BeM) MpHU PEIICHUHU 3a/1ad U3 IPYrux
y4eOHBIX TMPEIMETOB W U3 pPeaTbHOU
KU3HU;

- yMeTb CBOOOJHO  OINEPUPOBATH
MOHATUSMHU: TIPSMOYTOJBbHAS CHCTEMa
KOOpAMHAT,  BEKTOpP,  KOOPIWHATHI
TOYKH, KOOPAWHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOU3BEIECHHWE BEKTOpa Ha
YHCII0, PA3JI0KEHUE BEKTOpa 1Mo 0asucy,
CKaJIsIpHOE TPOM3BEIEHUE, BEKTOPHOE
MIPOM3BENICHUE, YTOJ MEXIY BEKTOPAMU;
YMEHHE HWCIIOJb30BaTh BEKTOPHBIA H
KOODAMHATHBI METOJ MJIs PEIICHUS
TreOMETPUUECKUX 3aj]ad U 3a/a4 JAPYrux
yu4eOHBIX MPEeIMETOB;  OMNEpUPOBATH
HNOHATUSAMU: Marpuna 2x2 u  3x3,
OTIpeAeIUTENb MaTpPHIIBI,
T€OMETPUUYECKUN CMBICI OMPEICTUTEIS;
- yMeTh MOJEIMPOBATh peaTbHbBIC
CUTyalldid Ha S3bIKE MAaTEMaTHKH;

15




COCTAaBJIsITb  BBIPAXKCHUA,
HCPaBCHCTBA )41

YCJIIOBHIO

ypaBHEHUS,

nx CHUCTEMbI I10

3a1a4y, UCCIIEN0BATh
IIOCTPOCHHBIE MOJEIN c
UCIIOJIb30BaHUEM allllapaTta anreOpsl,
WUHTEPIIPETUPOBATH ITOJTyYEHHBIN
pe3yapTar; CTPOUTh MaTEMATHYECKUE
MOJEIN C TMOMOILBK I'€OMETPUYECKUX
IOHATHUN U BEJIUYUH, PEIIATh CBSI3aHHbIE
C HHUMH  IPaAKTUYECKUE

COCTaBJIAITb BCPOATHOCTHYIO MOJCIb H

3a/1a4y;
WHTEPIIPETUPOBATH ITOJTyYEHHBIN
pe3yapTar; pemaTh NPUKIaaHbIE 3a1a4n
CpPEeACTBAMM MATEMATUYECKOTO aHAIMU3a,

B TOM YHCie COILIMAJILHO-
SKOHOMHYECKOT'O u (hu3nYecKoro
XapakTepa;

- yMEHUE BHIOMpATh MOAXOASIIUIN
METO/I JUTSE penieHus 3aJ1a9M;

MMOHMMAHHWE 3HAYUMOCTH MAaTEMaTHUKU B
W3YYCHUU TIPUPOTHBIX M OOIIECTBEHHBIX

IpOLIECCOB UM SIBICHUH;  yMEHHUE
pacno3HaBaTh  MPOSIBIIEHUE  3aKOHOB
MaTeMaTUKH B HMCKYCCTBE, YMEHHUE

IIPUBOJUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUM POCCUMCKOW H  MHPOBOU
MaTeMaTU4ECKON HayKH

B ofmactu 1EeHHOCTHM  HAY4YHOTO
NO3HAHUS:

-c(hopMUPOBAHHOCTH
COOTBETCTBYIOILIETO

YPOBHIO pa3BUTHS

MHUPOBO33PEHU,
COBPEMEHHOMY
HayKu u
00IIIeCTBEHHON MPAKTHKHA, OCHOBAHHOTO

KYJBTYD,
CIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO

Ha asnore
MeCTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpILEHCTBOBAHHE SA3BIKOBOM U
YUTATEIbCKOM KYJIBTYpPhl KaK CpeICTBa
B3aUMOJICUCTBUSL MEXIy JIIOJbMH U

- YMETb ONEPHUPOBATH MOHIATHIMU:
palnroHaNIbHAS byHKLMS,
nokaszaTesibHasi (QyHKIMs, CTerneHHas

byukius, gorapudmMudeckas (QyHKIUSA,

TPUTOHOMETPHUECKHE byHKIUH,
oOpaTHble (YHKIIMU; yMEHUE CTPOUTH
rpaduku U3YYEHHBIX byHKIMi,

UCIIONIb30BaTh TrpaduKyd NpU U3YYECHUU
MPOIIECCOB UM 3aBUCHUMOCTEH, IMpHU
peuieHun 3a7ad U3 JPYrux Yy4eOHbIX
NpeAMETOB U 3aJa4 U3 pealbHOU

KU3HH, BBIPAXKATh dbopmynamu
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IMO3HAHMHA MHUpPaA,;

- OCO3HaHUE IIEHHOCTH  Hay4yHOH
NEesTEeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh MIPOEKTHYIO u
HCCIIEJIOBATEIBCKYIO NeSATETbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

OBnaneHue YHUBEPCAIbHBIMU
y4eOHbIMU M03HABATENbHBIMU
EUCTBUSIMU:

B) paboTta ¢ uHhopMaIre:

- BJIaJeTb HaBBIKAMHU  MOJYYCHUS

uHbOpMaIlMU W3 HUCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOATENIBHO OCYIIECTBIATH

MOUCK, aHajdu3, CHUCTEMAaTU3alUIi0 U
UHTEPIPETALNIO uHbopMauu
Pa3IMYHBIX BUJIOB u bopm
MPE/ICTABIICHHUS;

- CO3JaBaTb TCKCTbl B Pa3IMYHBIX

dopmarax ¢ y4yeToM Ha3HAYCHUS
UHPOpPMAIIMK W TEIEBOH ayAuTOpUH,
BbIOMpas ONTUMAJIbHYIO bopmy
NPEICTaBICHUS U BU3yaJN3aIiH;

- OLIEHUBATh JOCTOBEPHOCT,
JETUTUMHOCTD nHpOpMaLny, ee
COOTBETCTBUE TMPABOBBHIM M MOPAIbHO-

9TUYICCKUM HOPpMaM;,

- HCIOJIb30BaTh cpeicTBa
UH(GOPMAITMOHHBIX u
KOMMYHHMKAIIMOHHBIX ~ TEXHOJOTHIl B
peleHun KOTHUTHBHBIX,
KOMMYHUKaTHUBHBIX u
OpraHU3alMOHHBIX 3aga4 C
COOII0ICHHEM TpeOoBaHUi

OPrOHOMHKH, TEXHHUKU O€30MacHOCTH,
pecypcocoepexenus,
IPABOBBIX W JTHYECKUX HOPM, HOPM

TUTUCHBI,

nH(pOpMaIIMOHHOM 0€30MaCHOCTH;
- BIIAJCTh HAaBBIKAMHU DPACIIO3HABAHUS U
3aIUTHI nHpOpMaIUH,

3aBUCHUMOCTHU MEKAY BCIINYNHAMU,

- yMEThb ONEPHPOBATH IOHITUSIMH:
TOXIIECTBO, TOXIECTBEHHOE
npeobpazoBaHue, ypaBHEHHUE,

HEPAaBEHCTBO, CHUCTEMAa YPABHEHHU U

HEPaBEHCTB, PaBHOCWJIBHOCTD
ypaBHEHUH, HEPABEHCTB M CHCTEM,
panoHasbHbIE, UppaloHaIbHbIC,
MoKa3aTebHbIE, CTETICHHEIE,
JorapugmMuyecKue,

TPUTOHOMETPHUECKHE ypaBHEHUS,

HEPABEHCTBA U CUCTEMbI; YMETh peIIaTh
YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C
IIOMOLIBIO

Pa3INYHbIX IMPHUCMOB,

pemaTth ypaBHEHMs, HEpPAaBEHCTBA W
C TapameTpoM; MPUMEHSTH

YpaBHCHUA, HCPABCHCTBA, MUX CHUCTCMbI

CHCTEMBI

JUTSL pEIIEHUs] MAaTeMaTHYeCKUX 3a1a4d U
3a/1ay M3 Pa3INYHbIX 00JIacTe HayKH U
pEabHOM )KU3HU;

- yMeTh CBOOOJHO  OMEpPUPOBATH
MOHATUSAMU: JBM)KCHHUE, TapaJlICIbHBIA
NEePEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
IIPOCTPAHCTBE, TIOBOPOT,
npeobpa3zoBaHue MOM00Us, MOAOOHbBIC
burypsl; yMEeTh pacio3HaBaTh PaBHbBIE U
nonoOHble GUTypsl, B TOM YHCIE B
npupoze,
YMETh UCIIOJIb30BaTh T'€OMETPUUYECKUE

HCKYCCTBE, apXUTEKTYpE;
OTHOILIEHUSA, HAXOAUTh T€OMETPUUECKHUE
BEJIMYMHBI (IJIMHA,

00beM) TIpU pEelIeHUU 3aJad U3 JIPYTrux

yroj, IUIOIIa/ib,

y4eOHBIX TMPEIMETOB W U3 pPeaTbHOU
KA3HA
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UH(pOpMAITMOHHOM 0e30MmacHOCTH

JINYHOCTH

B o0nactu ayXxOBHO-HPAaBCTBEHHOTO
BOCIIUTAHUS:

-- c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, ’TUYECKOTO MOBECHUS,

- CIIOCOOHOCTh OLIEHHUBATh CUTYAlUI0 U
MIPUHAMATh peueHus,
OPHUEHTUPYSCh
HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HAaHHBIC
Ha MOPAJIbHO-

- OCO3HAHME IJIMYHOTO BKJaJa B
MOCTPOCHUE YCTOMYHUBOTO OYAYIIEero;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM
poauTesnsiM U (WIM) APYTUM YJI€HaAM
CEMbM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO  NPUHATHS  LIEHHOCTEU
CEeMEHMHOW >KU3HU B COOTBETCTBUU C
TpaguuusamMu Haponos Poccun;
OBnageHue YHUBEPCAIbHBIMU

PEryJIITUBHBIMUA HeﬁCTBHﬂMHI

a) caMOOpraHu3aIus:

- CaMOCTOSITETbHO  OCYIIECTBISTH
M03HABATEIIbHYIO TSI TeIbHOCTb,
BBISIBJSITH ~ TPOOJIEMBI,  CTaBUTh U

(dbopMyIpoBaTh COOCTBEHHBIC 3a7a4d B
00pa3oBaTeNbHON  JIEATENBHOCTH U

JKNU3HCHHBIX CUTYyalluAX,

- CaMOCTOSITEIbHO COCTaBJISITh IUJIaH
peuieHuss  mpoOJeMbl € YYETOM
UMEIOIIUXCS  PECYPCOB, COOCTBEHHBIX

BO3MO>KHOCTEN U MPEATIOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;
crnocobcTBoBaTh  (OPMUPOBAHUIO U
MPOSIBJICHUIO IMUPOKOW DJPYAWIMH B
pa3HBIX O00JIACTSX 3HAHWM, MOCTOSTHHO
MOBBIIIATH CBOM 00pa3oBaTeNbHBIN U
KyJbTYPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

HCIIOJBb30BAaThL IMPHUEMbI pC(I)J'ICKCI/II/I JJIA

- YMCTb OICPHUPOBATL ITOHATUAMMU:

panroHabHbIE, UppalroHalIbHBIE,
NIOKa3aTeJbHbIE, CTETICHHbIE,
norapudmuyeckue,
TPUTOHOMETPUYECKUE  YPAaBHEHUS |
HEpPaBEHCTBA, UX CUCTEMBI,
- yMeTb ONEepUpoBaTh TMOHATHIMH:
MHOT'OT'PaHHUK, CeueHue
MHOTOTpaHHHKa, Ky0, Imapaielenuie],
durypa wu
VUTAHDP,
KOHyC, map, cdepa, cedeHus (UTYpHI
BpallCHHUS, Kacaronascs
cdepbl, MWIMHApPA, KOHYca, IUIOMAAb

IMOBCPXHOCTH

Inprusma, InmupamMujia,

MOBEPXHOCTh  BpallleHUs,
TUIOCKOCT,
NUpaMUJIbI,  TPU3MBI,
KOHyca, IIWIMHIpPA, IUIomanb chepsl,
o0beM KyOa,
napajuresieuIe1a, MAPaMUJIbl, TPA3MBI,

IIPSIMOYTOJIBHOTO

LUJIMH]PA, 1apa;
n300paxarhb MHOI'OTPaHHUKHU U
IIOBEPXHOCTH BPALLECHUSA, UX CEYECHUSA OT
PYKH, C  TIOMOIUBIO  YEPTEKHBIX
WHCTPYMEHTOB 51

KOHYCa, yMEHUE

AJIEKTPOHHBIX
CPEJCTB;
CUMMETPUI0O B IPOCTPAHCTBE;

YMETh pacno3HaBaTh
yMETh
pacno3HaBaTh MpaBUJIbHbBIC
MHOTOT'PaHHUKH;

- YMETb ONEPHUPOBATH
OpsIMOYTOJIbHAsE CUCTEMa KOOPJAUHAT,

KOOpOWHATLI BCKTOD,

ITOHATUAMM:

TOYKHU,

KOOPAMHATBI ~ BEKTOPAa,  CKAISIPHOE
IIPOU3BEACHUE, YTOJ MEXKIY BEKTOPAMHU,
cyMma

BCKTOPOB, IMPOU3BCIACHHNC

BEKTOpa Ha 4YHCJIO; HAXOJIUTh C
MTOMOIIBIO U3Y4YEHHBIX dbopmyn
KOOPJIMHATHI CepeIUHbI OTpe3Ka,

PACCTOSAHUC MEKAY ABYMA TOUKaMU
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OIICHKUA CHUTyalluH,
pelieHus;
- yMeTh

BBIOOpa BEPHOTO
OLICHUBATh  PUCKU U
CBOEBPEMEHHO NMPUHUMAThH PELICHUS I10
UX CHIKEHUIO;

B) SMOIIMOHAJIbHBIMN WHTEIIIEKT,
MIPEAnoararmmii copMUPOBAHHOCTD:
BHYTPEHHEW MOTHBALMH, BKJIIOYAKOIIEH
CTPEMJICHUE K JIOCTHXKEHUIO UEIU U
yCIIexy,

YMCHHC HCﬁCTBOBaTB, HCXO0AA U3 CBOUX

OIITUMHU3M, HWHHIHMATHUBHOCTD,

BO3MOKHOCTEH;
- OMIIATHUH, BKIIOYAIOIIEH CIIOCOOHOCTH
[IOHMMAaTh SMOIMOHAIILHOE COCTOSHUE
TPYTHX, YYHUTHIBATH pu
OCYIIECTBICHUHU

CHOCOOHOCTL K

€ro
KOMMYHHUKAaIIUH,
COYYBCTBHIO )41
COIICPCIKNBAHUIO,
- COIIMAJIBHBIX HABBIKOB, BKJ/IHOYAIOIIMX
CIIOCOOHOCTh BbBICTPAaNBAaTb OTHOLICHHA

C JpYyrMMH JIIOABMH, 3a00THUTHCA,

NpOSIBIIATH ~ MHTEpPEC W pa3pelarhb

KOH(JIUKTHI

TOTOBHOCTh K CaMOpa3BUTHUIO, | - YMETh ONEPUPOBATH IOHITHUSIMH:
CaMOCTOSITEJIbBHOCTHU U | CIy4YalHBIM  ONBIT W CIy4YaWHOE
CaMOOIIPEEIECHUIO; coOBbITHE, BEPOATHOCTHh  CIy4ailHOTO
-OBJIAJICHUE HAaBBbIKAMH y4eOHO- | COOBITHUS; YMETH BBIYHCIISITH
WCCIIEIOBATENIbCKOM,  NIPOEKTHOM U | BEPOATHOCTD c HCIIOJIb30BaHNUEM
COLMAJIbHOM NEATENIbHOCTH; rpa@uueckux  METO/OB; IMPUMEHSTH
OBnaneHue YHUBEPCAIbHBIMU | GOPMYJIBI  CIIOKEHUST M YMHOXEHUS
KOMMYHUKATUBHBIMU JE€HCTBUSIMH: BEPOSITHOCTEH, KOMOMHATOPHBIE (HaKThI
0) coBMecTHas NeATeIbHOCTb: u  (Gopmylbl TpH pELICHWU 3ajady;
- ITIOHUMATh u WCIIOJIB30BaTh | OLICHUBATh  BEPOSATHOCTH  PEAIBHBIX
IIPEUMYILECTBA KOMaHTHOU U | COOBITHI; 3HAKOMCTBO CO CIy4alHBIMHU

WHUBUTyaIbHON PabOTHI,

- [MPUHUMATDH neiaun COBMECTHOU
JACATCIBHOCTH, OpraHu30BbIBATH 141
KOOPpOAUHHUPOBATH I[CﬁCTBHH I10 €c
JOCTHNKCHHIO! COCTaBJIATDH IJ1aH

BeTMYMHAMU;  yMEHHUE  NPUBOJUTH
PUMEPBI TPOSBIICHUS 3aKOHA OOJIBIINX
Yycesl B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;
- yMeThb

CBOOOJTHO  OIEpPUPOBATH
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JNIEUCTBUN,  paCIpencisiTb poOJH  C
Y4ETOM MHEHHI YYaCTHUKOB
o0CyX/1aThb pe3yJbTaThl COBMECTHOU
paboThI;

- KOOPJIMHUPOBAThH U BHITIOJIHATH PabOTy
B YCJIOBHUSX PEAIHOI0, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBUS;

- OCYIIECTBIISITh MIO3UTHBHOE
CTpaTernueckoe MOBE/ICHNE B
Pa3IUYHBIX ~ CHUTyalUsiX, TPOSBIATH
TBOPYECTBO U BooOpakeHue, ObITh
WHUIIAATHBHBIM.

OBnageHue YHUBEPCAIbHBIMU

PETYISTUBHBIMU ACHCTBUSMU:

I') IPUHATHE ce0s U IPYTUX JTHOJICH:

- TNpPUHUMATh MOTHUBBI M APIyMEHTHI
IPYTUX NI (97 pu
PEe3yNbTaTOB JIEITEIbHOCTH;

aHaJIn3¢€

- TMpU3HABaTh CBOE TIPAaBO M MPaBO
JIPYTHUX JIIO/IeH HA OIHUOKH;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh
MUP C ITO3MIINH IPYroTo YesIoBeKa

NOHATUSIMU:  CTENEHb  C  LEJbIM
nokKaszaTelieM, KOpEHb HaTypaJbHOU
CTENEHHU, CTENeHb C paluOHAIbHBIM
MOKa3aTelieM, CTENEHb C
JEVCTBUTEIBHBIM (BelIECTBEHHBIM)
moKasateyieM, jorapudm 4uclia, CHHYC,

KOCMHYC W TaHI'CHC IIPOHU3BOJIbHOI'O

qHCIIa;

- yMeTb CBOOOJHO  OINEPUPOBATH
MOHSATUSIMU: rpaduk GbyHKIMH,
obpatHas  (QyHKIOMS,  KOMIIO3UIUS
byHKIHH, JUMHENHas byHKIHS,
KBajgpaTuyHasi (QyHKIUS, CTEMeHHas
GyHKIUS ¢ [eIblM  [OKa3aTeleM,
TPUTOHOMETPHUECKHE byHKIUH,
oOpaTHbIE TPUTOHOMETPHUECKHE
byHKIIH, noKa3aTeNIbHas U
gorapudmuyeckas (PyHKIUH; yMETh

CTpOUTH Tpaduku GYHKIIUH, BHIIOJIHATD
npeobpazoBanus rpaduKoB PyHKLINH;

rpaduku
(GyHKUMNA IS U3Y4YeHHS TPOLIECCOB U
3aBUCHMOCTEH MpPU pEIICHUH 3ajad u3
Apyrux Yy4eOHBIX TPEIMETOB U U3

- YMCTh HUCIIOJIB30BAaTh

peabHOM YKU3HU; BBIPAXKATh
dbopMmynamMu  3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMU;

- CBOOOZHO OTNEPUPOBATH TMOHATUSMHU:
byHKINAA,
GyHKIIUU, OrpaHWYEHHOCTHb (DYHKIIUU,
MOHOTOHHOCTh (DYHKIIHH, JSKCTPEMYyM
byHKIIUK, HanOOJbIIee W HAUMEHbBIIIEE

YCTHOCTDH MMEPUOANIHOCTD

3HaYeHUs] (YHKUIMHU HAa TPOMEXKYTKE;
YMETb

byHKINH,
- yMETb HCIOJb30BaTh CBOWCTBA U
GYyHKIMA A1 pelIeHus
HEpaBeHCTB U 3aj1ad ¢
n300paxarhb

IMPpOBOANTDH HCCICAOBAHUC

rpaduku
YpPaBHEHUM,

napameTpamu; Ha
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KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pEUIEHU YpaBHEHNM, HEPABEHCTB U UX
CUCTEM

B 0067acTH 3CTETUYECKOTO BOCITMTAHUSA:
- JCTETUYECKOE OTHOUIEHUE K MHUPY,
BKJIFOYAsl ACTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO  TBOPYECTBA,
Tpy/Ja 1 OOIIECTBEHHBIX OTHOIIICHU;

- CIIOCOOHOCTbH

cropra,

BOCIIpPUHUMATDb
Pa3JINMYHbIC BUABI NCKYCCTBA, TpaaUINU

IpYTux
HMOLIMOHAIIEHOE

U TBOPYECTBO
HapoJ0B, OUIYLIATh
BO3/EHUCTBUE UCKYCCTBA;

CBOCIO H

- yOEXIIEHHOCTh B 3HAYUMOCTH IS
JIMYHOCTA U OOILECTBA OTEYECTBEHHOI'O
U MHPOBOTO HCKYCCTBa, STHHYECKHX

KyJIbTYPHBIX TpPaJWLUUA ¥ HAPOJHOTO

TBOPYECTBA;
- TOTOBHOCTb K CAaMOBBIPQXKEHUIO B
pa3HbIX BHJAX HCKYCCTBa, CTPEMJICHHE
OpOSIBISITH  KayecTBa  TBOPYECKOM
JUYHOCTH;
OnaneHue YHHUBEPCAIbHBIMU

KOMMYHUKAaTUBHBIMU JICHCTBHUSIMU:

a) oOIIeHue:

- OCYIIECTBISITh KOMMYHHUKAIIUH BO
Bcex cepax KU3HU;
- pacno3HaBaTh HeBepOaIbHbIC
oO1ieHus, HOHUMATD

COIINAaJIbHBIX

cpeicTBa
3Ha4YeHUe 3HAKOB,
pacro3HaBaTh HPEANOCHUIKH
KOH(JIMKTHBIX CHUTyallUd W CMST4aTh
KOH(JIUKTBL;

- Pa3BEPHYTO M JIOTUYHO U3JIaratb CBOIO

- yYMEThb ONEPHUPOBATH IOHATUSIMHU:
cpennee apudmeTHdeckoe, MeIuaHa,
HauOOJIbIlIEE ¥ HAUMEHBIIIEE 3HAYEHUS,
pa3Max,  JUCIIepCHUs,  CTaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa;
YMEHHE W3BJICKATh, WHTEPIPETUPOBATH
uH(OpMaIMIO,  TPEJICTAaBICHHYIO B
Ta0NMIax, Ha JuarpamMmax, rpadukax,
OTPaXKAIOIyl0  CBOKMCTBA  peajbHBIX
MPOIIECCOB W SIBJICHUH; TPEICTaBIATH
uH(pOpMaIMI0O C MOMOIBIO TaONHI] U
JTUarpaMm; HCCIIEN0BATh
CTAaTHCTUYECKHE JAHHBIE, B TOM YKCIIE C
IPUMEHECHHUEM TpaQUIeCKUX METOI0B U
AJICKTPOHHBIX CPEICTB;

- yMeTb ONEPUPOBATH MOHSITHUIMU:
TOYKa, npsimas, IJIOCKOCTb,
IPOCTPAHCTBO,  JABYTPaHHBIM  yrou,
CKpELIUBAIOIINECS npsiMbIe,
napajieIbHOCTh u
NEePHEHANKYISIPHOCTh PSIMBIX u

IJIOCKOCTEH, YIrOJl MEXIy NPSIMBIMU,
YIOJl MEXAYy IpsSMOW M IUIOCKOCTBIO,
YTOJl MEXAY IUIOCKOCTSIMM, PACCTOSTHUE
OT TOYKH J0 IUIOCKOCTH, PAacCTOSHUE
MEXKIy NPSAMBIMU, PACCTOSHUE MEXIY
IIJIOCKOCTSIMU;

- YME€Thb HCHOJb30BaTh MPU PEUICHUU
3aa4 U3y4yeHHbIE (AKTBI U TEOPEMbI
IJIAHUMETPUM;  yYMEHUE  OLIEHHUBATh
pa3Mepbl O0BEKTOB OKPY>KAIOIIETO MUPA

TOYKY 3pE€HHSI C  HCIOJb30BaHUEM

SI3BIKOBBIX CPEJICTB

- OCO3HaHHE o0yJarouMMucs | - yMeThb ONEPUPOBATH  MOHSITHUIMU:
poccuiickoi IPaKIAaHCKOM | IPSIMOYTOJIbHAs CHCTEMa KOOPJAUHAT,
UJICHTUYHOCTHY; KOOPJAUHATHI TOYKH, BEKTOD,
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- 1eJIeHAPABICHHOE pa3BUTHE
BHYTPEHHEH TMO3UIMK JUYHOCTH Ha
OCHOBE JTyXOBHO-HPABCTBEHHBIX
LHEeHHOCTEeW  HapoaoB  Poccuiickou
Oenepanuu, HMCTOPUYECKHUX u
HallMOHAJIBHO-KYJIBTYPHBIX  TPaJulUU,
dbopMHUpOBaHUE CHUCTEMBI 3HAYMMBIX

LIEHHOCTHO-CMBICJIOBBIX
AHTUKOPPYNIIMOHHOTO MHUPOBO33PEHMUS,
HKOJIOTUYECKOU

YCTAHOBOK,

IMPpaBOCO3HAHMUA,
KYJIbTYPBhI, CITOCOOHOCTH CTaBHUTH A(SAI051
" CTPOUTD KU3HCHHBIC I1JIAHbI;

B uactu IrpaXaaHCKOI'O BOCIIMTAHUA:

- OCO3HAHHUC CBOMX KOHCTUTYIHMOHHBIX

npaB W 00s3aHHOCTEH, YBaXKEHUE
3aKOHa U MPaBOIOPS/IKA;

- PUHATHE TPaIUIIUOHHBIX
HaIlMOHAJIbHBIX, 00I1IeUEeIIOBEYECKUX
TYMAaHUCTHYECKUX U JEMOKPATHYECKUX
LICHHOCTE;

- TOTOBHOCTD MPOTUBOCTOSTH
WJICOJIOTHH AKCTPEMHU3MA,
HaIlMOHAJIM3MA, KceHopoouwu,
JUCKPUMHUHAIIMM  TI0  COLMAJIbHBIM,
PEITUTHO3HBIM, PacoBbIM,

HallMOHAJIbHBIM IIPHU3HAKAM,

- T'OTOBHOCTb BECTHU COBMCCTHYIO

JeSITeTbHOCTh B UHTEpecax
IPaXTaHCKOTO OOIEeCTBa, Y4acTBOBATH
B CaMOYIpaBJICHUH B
001e0o0pa3oBaTeNbHON OpraHu3alud U
JETCKO-IOHOIIECKUX OPTaHU3AIHSX;

- yYMEHHE  B3aUMO/JICHCTBOBAThH
COLMATbHBIMHA UHCTUTYTaMHU B
COOTBETCTBUU C WX (QYHKIUSIMH W
Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHHTapHOW H
BOJIOHTEPCKOM IS TETHbHOCTH;

MNaTpUOTUYCCKOI'O BOCIIMTAHUSA:

KOOPJIMHATHI
IPOU3BEJEHUE, YTOJI MEXITY BEKTOPAMH,
IPOU3BEICHUE

BCKTOpa, CKaJIsIpHOC

cymMma BEKTOPOB,

Ha quCiao, HaXOaUTb C

hopmyn
OTpe3Ka,

BEKTOpA
IIOMOIIBIO M3Yy4YEHHBIX
KOOPJWHATBI CepEeINHBI
PacCTOSIHAE MEXAY NBYMs TOUKAMM;

MO AXOISIIITNHN

JIIA PECUICHUA

BBIOHpATh
METO]T

-YMETh

M3YYEHHBIN
3a71a4M, Pacrno3HaBaTh MAaTEMATHYECKUE
bakThl ¥ MaTeMaTU4YecKhe MOJENU B
MIPUPOIHBIX 51 0OIIECTBEHHBIX

SIBICHUSIX, B  HCKYCCTBE, YMEHHUE
MPUBOJAUTH NPUMEPHl MAaTEMAaTHUYECKHUX
OTKPBITUM POCCHUMCKOM W MHUPOBOU

MaTEMaTHYE€CKOM HAYKH.

HNOHATHSAMU:
CIIy4arlHOe
CIIy4aliHOT O

- yMeTb
CIIy4alHbIN
coObITHE, BEPOSATHOCTH
COOBITHSI; yMETh BBIYUCIIAATH
BEPOSITHOCTb C  HUCHOJbh30BAHHUEM
rpadMUecKuX  METOJIOB; TMPUMEHSTH
GopMysIBl  CIOXKEHHS U YMHOXCHHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKThI
1 QopMynbl TpH peIIeHUH 3a]ay;
OLICHUBaThb  BEPOSTHOCTH  PEaJbHBIX
COOBITHII; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYMHAMU;  YMEHHE  IPHUBOIUTH
IPUMEPHI MPOSIBIICHHUS 3aKOHA OOJIBIINX
qricel B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

OTepUpPOBAThH
OMBIT U
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- chOpPMHUPOBAHHOCTb  POCCHUUCKOMN
IPaKIaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUSA K CBOEMY
Hapoay, 4yBCTBA  OTBETCTBEHHOCTH
nepen PoamHou, roppoctu 3a CBOU
Kpaii, cBOO Poauny, CBOHM S3BIK M
KyJbTypYy, TpPOLUIOE M  HACTOsAIIEE
MHOTOHAllMOHaJIbHOTrO Hapoaa Poccuu;

- LEHHOCTHOE OTHOILIIEHUE K
roCcyAapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY u IPUPOTHOMY

HAClEIMI0, MaMATHUKAM, TPAJULMUAIM
HapoaoB Poccun, noctmxkenusam Poccun
B Hayke, HCKYCCTBE, cropre,
TEXHOJIOTUSIX U TPYIE;

- ujeiHas yOexJeHHOCTb, TOTOBHOCTb K
ciyxeHutro u  3amure OteuecTna,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

OCBOCHHbIE 00y4aroIuMucs
MEXMPEIMETHBIE HOHSITUS u
yHHUBEpCaJbHble Yy4yeOHble JEHCTBUA
(perynsTUBHbIE, NIO3HABATENbHBIE,
KOMMYHUKaTHBHbIC);

- CIIOCOOHOCTb HX HCIIOJIL30BAHHUS B
MMO3HaBaTEIbHOM u COlLMabHOM
MpPaKTHUKE, TOTOBHOCTD K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO yueOHOM
NEATEeTLHOCTH, OPTaHHW3alMUd Y4eOHOTO
COTPYAHUYECTBA C TMEAArOrM4eCKUMU
pabOTHUKaAMHU W  CBEPCTHHKAMH, K

YYaCTHIO B IOCTPOCHUU
WHJIUBUAYAJIbHOU oOpasoBaTenbHOI
TPaeKTOPHH,

- OBJIaJICHUE HaBbIKAMH y4eOHO-
MCCIIEI0BATENIbCKOM, MPOEKTHON U
COLIMAJIBHOM JESATENBHOCTH

- HE MPUHUMATD JIEUCTBUS, MPUHOCAIIUE
BpEl OKpYyKarolei cpee;

YMETh
byHKIUA,

ONepUpoOBaTh
HenpepbIBHAs

TIOHSTUSIMH
byHKIWMA,
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- YMETh IPOrHO3UPOBATh
HEeOIaronpusiTHbIE HKOJIOTUYECKUE
MOCJIE/ICTBUS IPEeANPUHUMAEMbBIX

JNEHUCTBUH, IPEAOTBPAILAT UX;

- paCHIMPUTL OMBIT JACSITEIHLHOCTH
9KOJIOTHYECKOM HAIPaBICHHOCTH,

- paspabaTpiBaTh IUJIaH  pEHICHUS
npoOJeMbl € yYeTOM
UMCIOIIUXCS MaTepHaIbHBIX u
HeMaTepHUaIbHBIX PECYpPCOB;

- OCYHICCTBJIATH HCJ’ICHaHpaBHCHHHﬁ

aHaJIn3a

MIOUCK TEpPEeHoca CPEeICTB M CIOCOOOB
JeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;
- yMeTh TEpPEeHOCUTh 3HAHWUS B
MO3HABATEIIBHYI0O M TPAKTHYECKYIO
00JacTH KU3HEEATSIILHOCTH,

- mpeasaratb MPOEKTHI,

OLICHMBATh HACH C ITO3HMIIMK HOBH3HBI,

HOBBIC
OPUI'MHAJILHOCTH, IIPAKTUYECKOU
3HAYMMOCTH;

- J1aBaTb OLIEHKY HOBBIM CHUTYalUsM,
BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTb,
OLICHUBATbh COOTBETCTBHE PE3YJITATOB
LEISM

POM3BOJIHAS, nepBooOpazHas,
OTIpPEeNeICHHBI  WHTErpai;  yMeTb
HaXOJUTh MPOU3BOJIHBIC AJIEMEHTAPHBIX
byHKIINH,

MaTepUabl;

UCIIOJIB3YSI ~ CIIPABOYHBIC
HCCIIEIOBATh B
MPOCTEUIUX  Cay4dasx (QyHKIUU Ha
MOHOTOHHOCTh, HAaXOJUTh HAWOOJBIINE
W HavuMEHbIINE 3Ha4YeHUS (QYHKIHIA;
CTpOUTh  TpaduKu

HCITIOJIb30BAHHUEM

MHOI'OYJIEHOB  C

amnrapara
MaTeMaTUYECKOr0 aHaiu3a; NPUMEHATH
IIPOU3BOJHYIO IIPU PELICHUH 3a1a4 Ha
JBU)KCHUE;

peuiarhb PaKTUKO-

OpUEHTHPOBAHHBIE 3a1a4n Ha
HauOobIINE U HaUMEHBIINE 3HAYECHHUS,
HAa HaxOXIEHUE IIyTH, CKOPOCTH H
YCKOPEHHMUS;
- YMETb ONEPUPOBATH IOHATHIMMU:
JIBUKEHHE B MPOCTPAHCTBE, MOJOOHBIC
¢Gurypsl B MpoCTPaHCTBE; UCHIOIB30BAThH
OTHOILIEHUE TUIOIIAJEH TOBEPXHOCTEN U
noJoOHbIX  uryp
pelIeHuN 3a1ady;

- YMETb BBIYUCIATHE TE€OMETPUYECKUE

(nnuHa,

00bEeMOB npu

BCJIIMYHMHBI yroj, I1Jjomanib,

00BeM, IJIOIIAIh

UCIIONB3YSl M3yYeHHbIe (QOpMYIbl U

MIOBEPXHOCTH),

METO/bI

[Ipodeccuonanpubie (1K) wu

oOr1ue

kommneTeHuu(OK), kotopsie

aKTyaIM3UPYIOTCS TIPU U3yYEHUU YY€OHON AUCIUTUIMHBIL
OK 04. DddexTuBHO B3auMoOjeHCTBOBaTh UM pabOTaTh B KOJJIEKTUBE U

KOMAaHJI€e

OK 05. OcyuiecTBiaiATh YCTHYHO U TIHCBbMEHHYIO KOMMYHHUKALMIO Ha

roCyAapCTBEHHOM s13bIKke Pocculickon
COLHAIBHOTO U KYJIBTYPHOI'O KOHTEKCTA

denepanii ¢ y4eTOM OCOOCHHOCTEU

[TpodeccronanbHO-OPUEHTUPOBAHHOE COAEPIKAHUE MPOCIIEKHUBAECTCSA Uepes3
unterpanuio OY/l. 07 Marematuka u OI1.03 Hanoru u Hanoroo6ioxenue
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1.4. Ilnanupyemble JIMYHOCTHbIE Pe3yJbTAThl OCBOeHHsI padoueil
MPOrpaMMbl

JIP 4. IlposiBnstomuii 1 JEMOHCTPUPYIOLIUN YBaK€HHE K JIIOASM TpyAa,
OCO3HAIOLIUN IIEHHOCTh COOCTBEHHOTO Tpyaa. CTpemsmiics Kk GOpMUPOBAHUIO B
CETEBOM CpeJie JIMYHOCTHO U MPO()ECCHOHATHEHOTO KOHCTPYKTHBHOTO «IIU(PPOBOTO
caena.

JIP 5. JleMOHCTpHUpYIOIIHIM IPUBEPKEHHOCTh K POJHOM KYJBTYpE,
WUCTOPUYECKOW TIaMSATH Ha OCHOBE JI00BM K PomwHe, pomHoMy Hapomy, Maiou
pOAVHE, TPUHATUIO TPAAUUHUOHHBIX LEHHOCTEW MHOTOHAIMOHAJIBHOTO Hapoaa
Poccun.

JIP 6. IlposiBisitolMii yBa)XKEHUE K JIFOAAM CTapIIEro IOKOJICHUS |
TOTOBHOCTh K YYaCTHIO B COLIMATIBHOM MOJJIEPKKE U BOJIOHTEPCKUX JABUKECHHUSIX.

JIP 7. Oco3Haromuii NPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA;
yBaXalolUid COOCTBEHHYIO M UY)KYI0 YHUKAIbHOCTh B PA3JIMYHBIX CUTyalUsX, BO
Bcex (hopMax M BUJAX JIEATEIbHOCTH.

JIP 9. CoOnroparomuii ¥ mpornaraHadpyronMid MnpaBuia 3740pOBOTO0 U
Oe3omnacHoro odpasa >K1W3HH, CIOPTA; MPEAYNPEKAAONINN 1100 MPEO10IeBAIOITUI
3aBUCUMOCTH OT aJIKOTOJIs, Tabaka, ICUXOAKTHUBHBIX BEIECTB, a3apTHBIX UTP U T.II.
CoxpaHsoNMi MCUXOJIOTHYECKYI0 YCTOMYMBOCTh B CUTYaTUBHO CIIOKHBIX WIIU
CTPEMUTEIBHO MEHSAIOIINUXCS CUTYaLHUSIX.

1.5. Kosm4yecTBO 4acoB Ha OCBOeHHMe pPadoyveil MporpamMmbl y4eOHOIo
npeaMera:

MaKCUMaJbHOW y4eOHOM Harpy3ku oOyuaromierocsi — 340 yacoB, B TOM YHUCIIE:
ayIUTOpHOM ydeOHOM paboThl oOydaromierocss - 322 4aca, U3 HUX B (opme
MPaKTUYECKON MOATOTOBKM — 60 4acoB; B TOM YHKCJE MPAKTHYECKUX 3aHATHH - 50
4acoB; KOHCYJIbTallUi - 12 yacoB.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem y4eOHOTro nmpeamMera M BUAbI y4eOHOH padoThI

Bux yuyeOHoi1 padoThbI O0bem
4acoB
MakcumaiibHas ydyeOHasi Harpy3ka (Bcero) 340
AynutopHas y4deOHasi padora (o0si3aTeJbHbIC Yy4eOHBIe 12
3aHsATHS) (BCEro)
U3 HUX B (pOpMe NPAKTHYECKOH MOATOTOBKH 60
B TOM YHCJIE:
JICKIIMOHHBIC 3aHITHUS 272
nabopaTopHbie pPabOThI
NPaKTUYECKUE 3aHATUS 50
KOHTPOJIbHBIE pabOThI
CamocrosiTesibHasi paboTa 00y4arierocst (Bcero)
B TOM YHCJIE:
Koncynbranum 12
IIpoMeskyTouHas aTTecTanus B popmMe ox3ameHa 6
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2.2. TemaTu4yecKHi IJIAH U COAEPKaHNEe Y4eOHOro nmpeamMera MaTteMaTuka

HaumenoBanue Copneprxanue yueOHOTO MaTepuana, 1abopaTopHble pabOTHI M TPAKTUYECKHUE 3aHATHS, B TOM | OObem Kozapl n
pa3zenoB U TeEM yucie B (popMe NPaKTUIECKOHN MOATOTOBKH, CAMOCTOSATENIbHAS paboTa 00yJaroUIuXCsl 4acoB JMYHOCTHBIX
(JIP),
METaIpeIMETHBI
x (MP),
IPEIMETHBIX
pe3yabTaToOB
(I1P),
(opMHpOBaHUIO
KOTOPBIX
CIOCOOCTBYET
JIEMEHT
IPOTPaMMBI
1 2 3 4
Pa3zgen 1
IloBTOpPEHME
Kypca
MATEeMATUKHU 20
OCHOBHOM
LIKOJIbI
Tema 1.1 Copepxanue yaueOHOro Matrepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/2 OK 04., OK 05.
Ienu u 3anaun 1 IIpodeccuoHAILHO-OPHEHTHPOBAHHOE coepkaHue: MaTeMaThka B HayKe, TEXHUKE,
MaTEeMaTHKH NPU 9KOHOMHKE, HHPOPMALIMOHHBIX TEXHOJOTUAX M IPAKTUUECKOi aesTenbHocTd. Lemnu | 2/2 7P 5, JIP 9,
OCBOCHUH 3a/1a4y U3y4eHUs] MaTEMAaTUKH IIpU 0CBOeHUH crienuanbHocTy 38.02.01 DxoHoMuka n
CHEIUaTbHOCTH OyXTaJITEPCKHI yUeT (110 OTPACIISIM).
JlaboparopHbie pabOTHI *
[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpME MPAKTHUECKOM IMOATOTOBKH *[*
KonTponbHbIe paboTh *
CamocrosTenpHas paboTa 00yJaromuxcs: *
Tema 1.2. Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK 04., OK 05.
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Lensie un
palOHaJIbHBIC
qucia

Pa3BuTHe MOHATHS O YHCIIE: HATYPATHHOE YUCIIO, MHOYKECTBO HATYPATbHBIX YHCEI,
IEJI0€ YMCII0, MHOXKECTBO LIEJIBIX YMCeN, OOBIKHOBEHHAS IPOOk, IeCATUYHAS IPOOb,
CMEIIIaHHOE YHCII0, PAIMOHAIBHOE YMCIIO, MHOXKECTBO pallMOHABLHBIX urced. [lepeBon
OOBIKHOBEHHOU APOOH B MEPHOJUIECKYIO JECITHUHYIO, © HA000POT, MEPUOTUIECKYIO
JIpoOb B OOBIKHOBEHHYIO.

2/0

JlaboparopHbie pabOTHI

[TpakTryeckue 3aHATHs, B TOM Yucie B (hOpMe MPaKTUUECKON MOATOTOBKU

*/*

KonTponbHbIe paboThI

CamocrosiTenpbHas paboTa 00yJaromuxcs

5

JIP 5, JIP 9,

Tema 1.3
JleiicTBUTEIbHBIC
quclia

Copneprxkanue yueOHOT0 MaTepuaa, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU

1

MHOXeCTBO 1EUCTBUTENBHBIX YHCEI, FTEOMETPUUYECKAsI MHTEPIIPETAIlMs HaTypaIbHbIX,
LEJbIX, PAlIMOHAIBHBIX, IEUCTBUTEIbHBIX Yucen. JleicTBUS Hal AEHCTBUTEILHBIMU
yHucaaMu. Penenuye 3a1a4 ¢ MCIOJIB30BaHHEM CBOMCTB YHCENT H CUCTEM CUHCIICHHS,
JETMMOCTH, J0JIeH 1 9acTeH, MPOIEHTOB, MOAYJeH yrcel. JIeMCTBHS CO CTENEHIMU,
(bOpMYITBI COKPAIIEHHOTO YMHOKEHUSI.

6/0

6/0

JlaGopaTopHbie pabOTHI

[IpakTHyeckue 3aHATHUS, B TOM YHCIIE B (hOpMe MPAKTHUECKOM MOTOTOBKH

*/*

KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00y4aronxcs:

OK 04., OK 05.

5

JIP 5, JTP 9,

Tema 1.4
IIpouieHTHBIE
BBIUNCIICHUS

Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1

[TpocTeie MPOLIEHTHI, pa3HbIe CIOCOOBI MX BhIYHcIeHUs. CII0XKHBIE TIPOIICHTHI.
IIpodeccnonanbHO-OpHEHTUPOBAHHOE colepxkanue: [[poleHTH B
po(hecCHOHANBHBIX 33J]a4aX COIUAIBHO-YKOHOMUYECKOT0 TPOdUIIS.

JlaGopaTopHbie paboThI

[TpakTiyeckue 3aHATHs, B TOM Yucie B (hOpMe MPaKTUYECKOW MOATOTOBKU

KonTponbHbie paboTh

CamocrosiTenpHas paboTa 00yJaronuxcs:

2/2

2/2

*/*

OK 04., OK 05.

b

JIP 5, JIP 9,

Tema 1.5
YpaBHeHus u
HEPaBEHCTBA.

Cucremsl

YpaBHEHUHU

Cone

»aHue ydeOHOro MaTepualia, B TOM Yucie B (hopMe MPaKTHIECKOM MOTOTOBKH

1

Pemenue 3aa4 Ha ABM)KEHUE M COBMECTHYIO pabOTy, CMECH U CIUIaBbI C TOMOIIBIO
JMHEHHBIX, KBaJPaTHBIX U JPOOHO-pAllMOHATBHBIX YPaBHEHHH U UX cucTeM. Pemenne
3a7a4 C MOMOIIBIO YHCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJTHON MEPEeMEHHOH, ¢
NPUMEHEHUEM U300paKEHUS YUCIOBBIX MPOMEXKYTKOB. [IpakTHKO-OpHEHTUPOBAHHBIE
3aJ]a4uM COIMAIbHO-9KOHOMHYECKOTO NpOoduIsl.

4/0

4/0

JlaGopatopHbie pabOThI

OK 04., OK 05.
JIP 5, JIP 9,
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[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpME MPAKTHUECKOM IMOATOTOBKH *[*
KonTponbHbIe paboThI *
CamocrosiTenbHas padoTa 00yJaronuxcs *
Tema 1.6 CopepxaHrie yaeOHOT0O MaTeprala, B TOM 9ncie B popMe MPaKTHUECKOM MOATOTOBKU 4/0 OK 04., OK 05.
['eomeTpus Ha 1 Buapl miiockux Guryp v ux omas.
TUIOCKOCTH [TpakTHKO-OpPHEHTUPOBAHHBIE 33aUU B KypCe T€OMETPUH Ha TUIOCKOCTH 2/0 JIp4, JIP7, JIPY
JTaGoparopHbie pabOThI *
[IpakTudeckue 3aHATHS, B TOM YUCIE B (DOpME MPAKTUIECKON MOATOTOBKH
Perienue 3a1a4 Ha IOBTOPEHHE 2/0
KoHTposibHbIE pabOThI *
CamocrosiTenbHas padoTa 00yJaronuxcs: *
Paznea 2
Kophu, crenenn 46
U Jiorapugmsl
Tema 2.1 Copepxanre yaeOHOT0 MaTeprala, B TOM 9ncie B opMe MPAKTHUECKOM MOATOTOBKU 4/2 OK 04., OK 05.
Kopens n-oit 1 OmnpeneneHre KOPHs N-0i CTENCHHU, apu(METUIECKOro KOPHS N-0if CTeTeHu, cBoicTBa | 4/2
CTETICHH U ero KOpHEii. Berancnenne u cpaBHeHHE KOPHEH. BrIoHeHUe pacyeToB ¢ paguKaIaMH. ’
CBOMCTBA IIpodeccnonabHO-OpHEHTHPOBAHHOE cofepxanne: [[pakTHKO-OpUEHTHPOBAHHBIE JIPS, JIPS, JIP9
3a/1a4¥ COIMAIbHO-3KOHOMHYECKOT0 PO
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpMe MPAKTHUECKOM MO OTOBKH */E
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00ydaromuXxcs: *
Tema 2.2 Copepxanue yaueOHOro Matepuaia, B TOM 4ucie B popMe MPaKTUYECKOI MOArOTOBKU 6/0 OK 04., OK 05.
Crenens ¢ 1 OnpeienieHre CTENEHN ¢ PAlMOHAIBHBIM U I€HCTBUTENLHBIM MoKasareneM. CBoMCTBa
palOHaILHBIM I CTEINEHH C IeHCTBUTENLHBIM NOKa3aTeneM. Haxosxkienue 3HaueHuii creneHeii ¢ 4/0 ’
ACUCTBUTCIILHBIM palMOHanbHBIMU MoKasarensMu. CpaBHenue creneneii. [Ipeobpa3zoBanus BHIPaKEHHH, JIP5, JIPS, JIP9
TTOKasaTe/IeM COIEPIKAIMX CTETIEHHU.
JlaGopaTopHbie pabOTHI
[IpakTuyeckue 3aHATHUS, B TOM YHcie B (hopMe npakTHIecKoi moarorosku: [Ipeodbpazosanus | 2/0

BBIpAXECHHI, COIEPIKAIUX CTEMIEHU.

KonTponbHbIe paboThI
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CamocrosiTenpHas paboTa 00yJaronuxcs

Tema 2.3 CopepxaHrie yaeOHOT0 MaTeprala, B TOM 9ncie B opMe MPAKTHUECKOM MOATOTOBKU 4/0 OK 04., OK 05.
CreneHHas 1 \ CrenerHast GyHKIHsI, €€ CBOKWCTBA. 4/0
Gynxuus u ee | JlaGoparopHsie pabOThI * ’
rpaduk [IpakTHYECKHE 3aHSTHSL, B TOM YKclie B QOpMe IIPaKTHYECKOM TOArOTOBKH: I/ JIPS, JIPS, JIP9
KoHTponpHBIe paboTHI *
%
CamocrosTenbHas paboTa 00y4aronmxcs
Tema 2.4 Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOI MOATOTOBKU 4/0 OK 04., OK 05.
Wppanmonaneleie | 1 | Uppanmonansubie ypapaenus. CiocoGbl HX pelIeHHs 4/0
ypaBHEHUS JlaGopatopHbie pabOTHI * ’
o . * %
[TpakTHyeckue 3aHsITHsI, B TOM Yuciie B (hopMe MPAKTUYECKONH MOTOTOBKHU: . JIP5, JIP8, JIP9
KonTponbHbIe paboThI
CamocrosiTenbHas padoTa 00yJaronuxcs
%k
Tema 2.5 Copepxanrie yaeOHOT0 MaTeprala, B TOM 9ncie B opMe MPaKTHUECKOM MOATOTOBKU 2/0 OK 04., OK 05.
Uppanuonanbusie | 1 \ Uppanmonanbupie HepaBeHCTBA. CIIOCOOBI X PEIICHUS 2/0
HEpaBEHCTBA JlaGopaTopHble paboThI * ’
I . * /%
IIpakTuueckue 3aHATHS, B TOM YUcie B (OpMe MPAKTHUECKOH TOTOTOBKU: . JIPS, JIPS, JIP9
KonTponbHbIe paboTh
%
CamocrosiTenpbHas paboTa 00yJaromuxcs
Tema 2.6 Copepxanrie yaeOHOT0O MaTeprala, B TOM 9ncie B opMe MPAKTHUECKOM MOATOTOBKU 2/2 OK 04., OK 05.
[TokazaTenpHas 1 Omnpenenenue, cBoiicTBa U rpaduk nokazarensHol GyHkuuu. Ilpodeccnonanbno- 2/2
byHKIUS OpPMEHTHPOBAHHOE co/lep:KaHHe: DKOHOMUYECKUE PacueThl C IPUMEHEHUEM ’
MIOKa3aTeNbHOU KIUH.
byHKIT JIPS, JIP8, JIP9
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATHUS, B TOM YHCiIe B (hOpMe MPAKTHUECKOM MOJTOTOBKH */E
KoHTposibHBIE pabOTHI *
CamocrosiTenbHas paboTa 00yJaronuxcs: *
Tema 2.7 Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATrOTOBKU 8/0 OK 04., OK 05.
IToka3zaTenbHble 1 [Ipocreiimme noka3areabHble YPaBHEHUs U HEPABEHCTBA. Y PABHEHUS U HEPABEHCTBA, 4/0

ypaBHEHHUS U

CBOJIAIIMECS K MPOCTEUIIINM 3aMEHOM HEM3BECTHOTO. CUCTEMBI TOKA3aTEIbHBIX

30




HEpaBEHCTBA

YpaBHEHUH U HEPABEHCTB.

JlaGopaTopHbie pabOTHI

[IpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpMe MPaKTHUECKOM MOAroTOBKH: Perenne
IIOKA3aTeNNbHBIX YPABHCHHUI U HEPABEHCTB.

2/0

KonTponbHbIe paboThI

CamocrosiTenpHas paboTa 00yJaronuxcs:

5

JIPS, JIPS, JIP9

Tema 2.6
Jlorapudmsr

Copneprkanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NpaKTUIECKOH MMOATOTOBKU

1 Jlorapudm uncna. OCHOBHOE JToTapu(MHIECKOE TOXKASCTBO. [lecATHUHBIC U

HaTypaibHble Jorapudmsl. CBoiicTBa orapudmos. [lepexo Kk HOBOMY OCHOBaHHUIO.

6/0

6/0

JlaGopaTopHbie pabOTHI

[TpakTHyeckue 3aHATHS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOJTOTOBKH

*/*

KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00y4aronmxcs

OK 04., OK 05.

b

JIPS, JIPS, JIP9

Tema 2.7
Jlorapudmuaecka

s QyHKIIUS

Copneprkanue yueOHOTO MaTepuaina, B TOM 4Hciie B popMe NpaKTUIECKOH MMOATOTOBKU

1 Jlorapudmuueckas GpyHkuus, ee cBoiicTBa U rpaduk. IlpodeccuonanbHo-
OPHMEHTHPOBAHHOE COJep:KaHNe: DKOHOMHUYECKHE PacyeThl C TPUMEHEHUEM
J0rapupMUUECKON (QYHKIIHH.

2/2

2/2

JlaGopaTopHbie pabOTHI

[TpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpMe MPAKTHUECKOM MOJTOTOBKH

*/*

KoHTposibHBIE pPabOTHI

CamocrosrenbHas paboTa 00y4aronuxcs:

OK 04., OK 05.

b

JIPS, JIPS, JIP9

Tema 2.8
Jlorapudmuuecku
¢ YpaBHEHUS U
HEpPaBEHCTBA

Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1 [Ipocreiimue norapumMuyeckie ypaBHEHHs 1 HEpaBEeHCTBA. Y paBHEHUS U
HEpPABEHCTBA, CBOASIIMECS K MTPOCTEUIIIUM 3aMEHOW HEU3BECTHOTO.

8/0
6/0

JlaGopaTopHbie pabOTHI

[IpakTUyeckue 3aHATHUS, B TOM YHCie B (hopMe MPAKTHUECKOM MOAroTOBKH: Perenne
JOrapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB

2/0

KonTponbHbIe paboTh

CamocrosiTenbHas paboTa 00yJaronuxcs

OK 04., OK 05.

5

JIPS, JIPS, JIP9
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Pa3zgen 3

IIpsimble u
IVIOCKOCTH B 32
NMPOCTPAHCTBE
Tema 3.1 CopepxaHue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/2 OK 04., OK 05.
OcHoBHbIE 1 IIpenmer crepeomeTpuu. AKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX. 4/2
MTOHATHS IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlePKAHUE: AKCHOMbI SKOHOMUKH. * JIP6, JIP7, JIP9
crepeomeTpun | JlabopaTtopHble pabOThI *
[TpakTryeckue 3aHATHs, B TOM Yucie B (hOpMe MPAKTUUECKON MOATOTOBKU *
KoHTponpHBIE pabOTHI *
CamocTtosTenpHas padoTa 00y4Jaronuxcs:
Tema 3.2 Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 12/2 OK 04., OK 05.
[TapamtensHocTs | 1 B3anMHOe pacmoioKeHue NpsIMbIX B IPOCTPAHCTBE. YTOJ MEXAY ABYMS IIPSMBIMU. 10/2
NPSAMBIX U [TapannensHOCTh MpsiMOit U TI0CKOCTH. [TapannensHocTh mi1ockocTel. TeTparap u ’
IIJIOCKOCTEN napayuienenunen. IlipogeccnoHalbHO-0pHEHTHPOBAHHOE COAEPKaHMe: 3a1a4l Ha JIP6, JIP7, JIP9
MOCTPOCHUE CeUEeHUH
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATUS, B TOM YHCiIE B (POpME MPAKTHUECKONW MOATOTOBKHU:
Pemenue 3amad no teme «llapanenbHOCTh NPSIMBIX M TJIIOCKOCTEN. 2/0
KoHTponbpHBIe pabOTHI *
CamocTtosTenbHas paboTa o0ydaromuxcs: *
Tema 3.3 CopepxaHrie yaeOHOT0 MaTeprala, B TOM 9ncie B opMe MPaKTHUECKOMN MOATOTOBKU 2/0 OK 04., OK 05.
[TapannensHoe 1 [TapannensHas npoekius Gurypsl. M300paskeHne MIOCKUX U TPOCTPAHCTBEHHBIX
IPOEKTUPOBAHUE Guryp B crepeoMeTpun 2/0 ’
¥ €ro CBOMCTBA. | JlaGopaTopHbIe paGoThI *
HpaKIT)quIc)KHe ?ilHSITI/IH, B TOM 4ucCJIe B OpME NPAKTUYECKON TOATOTOBKU */E HPo, P JIED
KoHTposibHBIE pabOTHI *
CamocrosiTenpHas pabora *
Tema 3.4 Copneprxanue yueOHOTO MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 4/0 OK 04., OK 05.
HlepnieHankymsipH | | [TepnienaAnKyIsIpHBIE TPSIMBIE B MPOCTPAaHCTBE. CBA3b MEXAY MAPAIIEIbHOCTHIO U
OCTb IPAMBIX H NEPIEHAUKYJIAPHOCTHIO B IIPOCTPAHCTBE. TeopeMa o npsMOi, epIEeHIUKYIISIPHON K ’
IJIOCKOCTEH 4/0

iockocTH. [Ipu3Hak nepneHIuKyIsIpHOCTU MPSIMON U TNIOCKOCTH
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JlaGopaTopHbie pabOTHI * JIP6, JIP7, JIP9
[IpakTHyeckue 3aHATHS, B TOM YHCIe B (hOpMe MPAKTHUECKON MOTOTOBKH */E
KoHTposibHBIE PabOTHI *
CamocrosTenpHas paboTa 00ydJaromuxcs: *
Tema 3.5 Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 6/0 OK 04., OK 05.
IlepnenquKkymsap 1 Omnpenenenue NepneHIuKyIsapa, HAKIOHHOW U IPOeKUUU. PaccTosHue OT TOUKH 10
Y HaKJIOHHBIE I0ckocTU. Teopema o TeX MepreHAuKysIpax. Yol MeXIy NPsIMOi U MIIOCKOCThi0. | 6/0 ’
JTaGoparopHbie pabOThI * JIP6, JIP7, JIP9
[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpME MPAKTHUECKOU IMTOATOTOBKH *[*
KonTponbHbIe paboThI *
CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 3.6 Copepxanrie yaeOHOT0 MaTeprala, B TOM 9ncie B popMe MPAKTHUECKOM MOATOTOBKU 4/2 OK 04., OK 05.
JIByrpaHHbIN 1 Onpenenenne IByrpaHnHoro yria. ['panu, pedpo aByrpaHHoro yria. JInHelHbIi yroi
YT OJL AByrpa”Horo yria. [lepnenaukynsipHele niaockocTu. [Ipu3Hak nepneHauKyaIspHOCTH JIP6, JIP7, JIP9
[TepnenaukymnsipH AByX miockocted. [Ipsmoyronensiil napaimenenunes. IpogeccuonaibHo- 2/2
OCTb OPHEHTHPOBAHHOE COiep KaHue: 3aJaul IPaKTUUYECKOI0 XapaKkTepa U 3a1auu U3
IJIOCKOCTEH. CMEKHBIX TUCIUIUINH.
JlaGopaTopHbie paboThI *
[IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B (popMe MPaKTUUECKON MOATOTOBKH: 2/0
Pemenue 3amau no teme «IIpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE
KonTponbHbIe paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Paznen 4 12
JIeMEHThbI
KOMOUHATOPUKH
Tema 4.1 Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/2 OK 04., OK 05.
Pasmemenus u 1 Uctopus pa3sutus komOuHaTOopuku. OCHOBHBIEC TIOHATHS. [IpaBUIO yMHOXKEHHS.
MEePECTAHOBKH Ornpenenenne pa3MeleHU U nepecTaHOBOK. POpMYyIIb ISl BBIYUCICHUS YUCIIA 4/2 JIPS, JIP7, JIP9
IepecTaHoBOK U pasMmenicHul. IIpogeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHME:
[TprimMepnl TEKCTOBBIX 3a]a4
JlaGopaTopHbie paboThI *
[IpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpME MPAKTHUECKOU IMOATOTOBKH * /%

KoHTposibHBIE pabOTHI
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CamocrosiTenpHas paboTa 00yJaronuxcs:

Tema 4.3 CopepxaHrie yaeOHOT0O MaTeprala, B TOM 9ncie B popMe MPAKTHUECKOMN MOATOTOBKU 4/2 OK 04., OK 05.
Coueranus u ux | 1 IlpodeccuoHaiLHO-OpHEHTHPOBAHHOE coep:xkaHue: OnpeeneHue couetanuii u3 n | 4/2
CBOICTBa 3JIEMEHTOB 110 m B KaxxioM. Dopmyra 1j1s mojcyera uncia coyeranunit. Omimnune TIPS, JIP7, JIP9
COYETaHU OT MEPECTAHOBOK U pa3MENICHUII.
JlaboparopHblie pabOTHI *
[TpakTrueckue 3aHATHSI, B TOM YHCJIE€ B (popMe MPaKTUUECKOU MOATOTOBKH: *[*
KonTponbHbIe paboThI *
CamocrosrenbHas paboTa 00y4aronuxcs: *
Tema 4.4 Coneprxanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 4/2 OK 04., OK 05.
®dopmyna Ounoma | 1 Bo3sBenenue npyuiieHa B IeNIyI0 HEOTPHUIATENbHYIO cTeneHb. Popmyna OuHoMa 272
HerotoHa. Herorona. Cxema 1 BBIYMCIIEHUS! OMHOMUANBHBIX KO3()(PUIIMEHTOB (TPEYyTroJIbHUK TIPS, JIP7, JIP9
CgoiicTBa [Tackains). CoiicTBa OnHOMHATBHBIX KO3 dunenToB. [IpodeccnonaabHo-
OMHOMUHATBHBIX OpPMEeHTHPOBaHHOe coiep:kaHMe: [IpakTHKO-OpUEHTHPOBAHHBIC 3374 COLIMATIBHO-
K02 PUIMEeHTOB. SKOHOMHUYECKOTO MPOUIIS.
TpeyronbHUK JlaGopaTopHble paboThI *
ITackass. [IpakTUueckue 3aHATHSI, B TOM YHCJIE€ B opMe MpaKTHUECKOM MOArOTOBKH: Permenue 3amaq mo | 2/0
TeMe «DJIEMEHThl KOMOMHATOPHKIY
KonTponbHbIe paboTh *
CamocrosiTenpHas padbora *
Pa3zpgen 5 14
MHOrorpaHHMKu
Tema 5.1 Copepxanrie yaeOHOT0 MaTeprala, B TOM 9ncie B popMe MPAKTHUECKOHN MOATOTOBKU 6/2 OK 04., OK 05.
[TonsiTne 1 [TonsiTe MHOTOrpaHHUKa. ['panu, BepIInHbI, pedpa MHOTOrpaHHUKA. BeImykiibie u 4/2
MHOT'OI'paHHUKA. HEBBINYKJIble MHOTOrpaHHUKU. Teopema Ditnepa. [Ipusma. [Ipsimas u HakIOHHas JIP4, JIP7, JIP9
[Tpuzma npusma. [IpaBunbras npusma. [apannenenunen. Ky6. Ilpogeccnonanbho-
OpHEeHTHPOBaHHOe cojiep:xkanue: [Lomans moaHONW U GOKOBOI MOBEPXHOCTH
MIPU3MBI. *
JlaGopaTopHbie pabOTHI 2/0

[IpakTyeckue 3aHATH, B TOM YUCIE B (pOpMe IPAKTUUECKON OATrOTOBKHU: Pemenue 3a1a4d no
teMe «lIpuzmar»

KonTponbHbIe paboTh
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CamocrosiTenpHas paboTa 00yJaronuxcs:

Tema 5.2 Copepxanrie yaeOHOT0 MaTeprala, B TOM 9ncie B popMe MPAKTHUECKOHN MOATOTOBKU 6/2 OK 04., OK 05.
[Tupamuaa 1 [Tupamupa. IlpaBunsHas nupamuna. lipogeccuonanbHO-OpHEHTHPOBAHHOE 4/2
conep:kanue: [nomans 60KOBOM U MOTHON OBEPXHOCTH MUPAMUIBL. Y CEUeHHAs JIP4, JIP7, JIP9
nUpamMua. *
JlaGopaTopHbie paboTHI 2/0
[TpakTryeckue 3aHATHSI, B TOM YUciie B (hopMe IPaKTHUECKON MOArOoTOBKU: Perenue 3a1ad no
teme «IIupamuga»
KOHTpOIbHBIE PAOOTHI *
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 5.3 Copepxanrie yaeOHOT0 MaTeprala, B TOM 9ncie B popMe MPaKTHUECKOH MOATOTOBKU 2/2 OK 04., OK 05.
[IpaBuibHbIE 1 CummeTtpus B mpocTpaHcTBe. [IoHsATHE TPaBUIBHOTO MHOTOTPaHHUKA. DJIEMEHTHI 272
MHOT'OTPaHHUKH CUMMETPHUU NIPaBUIILHBIX MHOTOrpaHHUKOB. IIpoeccnoHaibHO-OPHMEHTUPOBAHHOE JIp4, JIP7, JIP9
coepskanue: CUMMETpHs B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY.
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHATH, B TOM Yucie B (hopMe MPAKTUUECKONH MOTOTOBKHU:
KonTponbHbIe paboTh
CamocrosTenbHas paboTa 00yJaronxcs:
Pa3znen 6 42
OcHoBBI
TPUTOHOMETPUH
Tema 6.1 Copepxanue yaueOHOro Marepuala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK 04., OK 05.
Pannannas mepa | 1 VYroiu B oguH paguad. PopMyiibl Iepexoa OT rpagyCHOMN K palMaHHOU Mepe U
yria Hao00poT. Tabnuiia COOTBETCTBUSI MEXKAY I'PaAyCHOM U paJiuaHHOM Mepol yria. 2/0
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHATHSI, B TOM YHCJIE€ B (popMe MPaKTUIECKOU MOATOTOBKH: * )% P4, BT, P9
KonTponbHbIe paboTh *
CamocrosTenbHas paboTa 00yJaronxcs: *
Tema 6.2 Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOI MOATOTOBKU 2/0 OK 04., OK 05.
[ToBopoT Touku | 1 Ornpenenenne eqMHUYHON OKpYy)HOCTH. [IOBOPOT TOUKM BOKPYT Hayana KOOpAUHAT Ha
BOKPYT Hayana yroi o ¥ —0.. COOTBETCTBHE MY JCHCTBUTEIbHBIMU YMCIAMHU U TOYKaMH equHn4HOoN | 2/0
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KOOpJMHAT OKPY>KHOCTH. JIP4, JIP7, JIP9
JlaboparopHbie pabOTHI *
[IpakTUyeckue 3aHATHS, B TOM YHCIIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTposibHBIE pabOTHI *
CamocrosTenbHas padoTa 00ydaromuxcs: *
Tema 6.3 CogepxaHrie yaeOHOT0 MaTeprala, B TOM Yncie B popMe MPaKTHUECKOHN MOATOTOBKU 2/0 OK 04., OK 05.
Onpenenenue 1 Onpenenenre CUHyca, KOCUHYCa, TAHT€HCA U KOTaHT€HCa JeHCTBUTEILHOIO YHUCIIA.
CHHYCA, Tabmuia 9acTo BCTPEUAOLIMXCSl 3HAUCHHIH CHHYCa, KOCHHYCa, TAaHTeHca U KoTaHrenca. | 2/0 JIP4, JIP7, JIP9
KOCHHYCA, JlaGopaTopHbie pabOTHI *
TaHIeHCa U [IpakTHyeckue 3aHATUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
KOTaHI'CHCa KonTponbHbIe paboThI *
JICICTBUTEIIBHOTO | CaMoCTOSITENbHAS paboTa 00yYaIOIIHXCS:
YHcla. *
Tema 6. 4 Copepxanue yaueOHOro Matepuala, B TOM 4ucie B popMe MPaKTUUECKOM MOArOTOBKU 2/0 OK 04., OK 05.
3HaKku cuHyca, 1 3HaKu CUHYCa, KOCHHYCA, TAHI'€HCA U KOTAHT€HCAa 110 YETBEPTSM. 2/0 JIP4. JIP7. JIP9
Kocumyca, JlaGopaTopHbie pabOTHI ’ ’
TaHTeHca U — *
KOTAHICHEA [TpakTrueckue 3aHATHS, B TOM YUCIie B (hopMe MPAKTUUECKON MOATOTOBKHU: %
KontponbsHbie paboTh *
CamocrosiTenbHas paboTa 00yJaronuxcs:
%
Tema 6.5 Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK 04., OK 05.
3aBUCUMOCTh 1 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U CIEACTBH U3 Hero. dopmyrna,
MEX]ly CHHYCOM, yCTaHABJIMBAIOIIIAsl 3aBUCUMOCTh MEX/Y TAHTCHCOM W KOTAHTEHCOM OJJHOTO U TOoro xe | 2/0 JIp4, JIP7, JIPY
KOCHHYCOM, yria.
TAHTEHCOM JlabopaTopHBIe pabOTHI *
OJIHOTO M TOr0 € | [IpakTHUECKUE 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTUUYECKOM MOATOTOBKH: */E
yria KonTponbHbIe paboTh *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 6.6 Copepxanrie yaeOHOT0 MaTeprala, B TOM 9ncie B popMe MPaKTHUECKOHN MOATOTOBKU 12/0 OK 04., OK 05.
Tpuronomerpuue | 1 Crnioco6sI TpeoOpazoBaHus U I0Ka3aTEIbCTBA TPUTOHOMETPHUECKUX TOXAecTB. CHHYC,
CKHE TOXXJECTBA KOCHHYC, TAHT€HC YIJIOB o ¥ —0.. DopMyiibl crioskeHusi. CHHYC, KOCUHYC U TAHT€HC 8/0
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JBOMHOTO aprymenTa. @opmyiiel npuBeneHus. Cymma u pa3HOCTh CHHYCOB U
KOCHHYCOB.

JlaGopaTopHbie pabOTHI

[IpakTHyeckue 3aHATUS, B TOM YHCIIE B (hOpME MPAKTHUECKONW MOATOTOBKHU:
Tpuronomerpudeckue TOXKAECTBA.
CyMMa M pa3HOCTh CHHYCOB U KOCHHYCOB.

2/0
2/0

KoHTposibHBIE PabOTHI

CamocrosTenbHas paboTa 00y4aronuxcs:

JIP4, JIP7, JIP9

Tema 6.7
Tpuronomerpuue
cKkue PyHKITUN

Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1 Onpenenenne PyHKIUN CHHyCa, KOCHHYCA, TAHTEHCA M KOTAHT€HCA, OCHOBHBIE
cBoiicTBa u rpaduku. IlpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/IEPKAHNE:
Onucanye Npou3BOJICTBEHHBIX MPOIECCOB ¢ TOMOIIbIO TpaduKoB QYHKIUI

4/2

4/2

JlaboparopHbie pabOTHI

[TpakTrueckue 3aHATHS, B TOM Yucie B (hopMe MPAKTUUECKONH MOTOTOBKHU:

*/*

KonTponbHbIe paboTh

CamocrosiTenpHas paboTa 00yJaronuxcs:

OK 04., OK 05.

JIP4, JIP7, JIP9

Tema 6.8
ApKcHUHYC,
apKKOCHUHYC U
apKTaHTeHC

Copneprkanue yueOHOT0O MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU

1 Omnpenenenue apkCuHyca, apKKOCUHYCa, apKTaHI'€HCa U apKKOTaHIeHca. ApKCUHYC,
ApPKKOCHHYC M ApKTaHI'€HC OTPULIATENBHOIO apryMEHTa

4/0

4/0

JlaboparopHbie pabOTHI

[TpakTiueckue 3aHATH, B TOM Yucie B (hopMe MPAKTUYECKONH MOTOTOBKHU:

*/*

KonTponbHbIe paboThI

CamocrosiTenpHas paboTa 00yJaronuxcs:

OK 04., OK 05.
JIP4, JIP7, JIP9

Tema 6.8
Tpuronomerpuue
CKHE ypaBHEHUS U

HEPaBEHCTBA

CopepxaHue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1 [Ipocreiimne TpuroHoMeTpuueckue ypaBHeHus. OqHOPOJHBIE TPUTOHOMETPUUECKUE
ypaBHEHHs. PenieHre TpUroHOMETPUYECKUX YPaBHEHUM METOAOM PA3JIOKECHHS Ha
MHOxkUTENH. [Ipocreitmme TpuronoMerpudeckue HepaseHcTsa. IIpogeccuonanbHo-
OPHEHTHPOBAHHOE coAepxkaHue: [[paKTUKO-OpUEHTUPOBAHHBIC 3a1a4l COLLUAJIBHO-
9KOHOMHYECKOTO MPODHUIISL.

12/4

10/4

JlaboparopHbie pabOTHI

[IpakTUueckue 3aHATHsI, B TOM YHCIIE€ B opMe MPAKTHUECKOM IMOATOTOBKH: Perenue
TPUTOHOMETPUYECKUX YPABHEHUM.

2/0

KoHTposibHBIE pabOTHI

OK 04., OK 05.
JIP4, JIP7, JIP9
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CamocrosiTenpHas paboTa 00yJaronuxcs:

Pa3zpgen 7 22
Koopaunartsl u
BEKTOPBI B
NPOCTPAHCTBE
Tema 7.1 1 Copepxanue yaueOHOro MaTepuasa, B TOM 4ucie B popMe MPaKTUYECKOM MOAroToBKU: | 4/0 OK 04., OK 05.
ITonstue BekTopa Omnpenenenue BEKTOpa, JJIMHA BEKTOPA, KOJUIMHEAPHBIE BEKTOPBI, PABHBIE BEKTOPHI, 4/0
B IIPOCTPAHCTBE COHAIIPaBJICHHbIE U MPOTHUBOMOJIOKHO HANPABJICHHBIE BEKTOPHI. JIPS, JIP7, JIP9
JlaGopaTopHbie pabOoThI *
[TpakTrueckue 3aHATHSI, B TOM YHCJIC B (popMe MPaKTUUECKOU MOATOTOBKH: *[*
KoHTposibHBIE PabOTHI *
CamocrosTenbHas paboTa 00y4aronxcs: *
Tema 7.2 Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/2 OK 04., OK 05.
JeiicTBus ¢ 1 CrnoxeHue BEKTOPOB MO MPABUITY TPEYTOJIbHHUKA U MPABUITY MapajuieorpamMmma.
BEKTOpaMH [TpaBuiI0 MHOTOYTOJIBHUKA JIJIS1 TOCTPOEHUSI CYMMBI HECKOJIbKUX BEKTOPOB. 4/2 JIPS, JIP7, JIP9
[IpoTrBOMIOIOKHBIE BEKTOPBL. Pa3HOCTE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
CaoiictBa aeiictBuil HaJ BekTopamu. IlpodeccnoHanbHO-0pHEeHTHPOBAHHOE
coaepskaHue: [IpakTHKO-OpUEHTUPOBAHHBIE 33/1a4U COLMAIBHO-?3KOHOMUYECKOTIO
npoduIst
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHATHSI, B TOM YHCJI€ B (popMe MPaKTUUECKOU MOATOTOBKH: * /%
KonTponbHbIe paboTh *
CamocrosTenbHas paboTa 00yJaronxcs: *
Tema7.3 Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/0 OK 04., OK 05.
Kommnanapueie | 1 OmnpeneneHnre KOMILIaHAPHBIX BEKTOPOB. [IpH3HaK KOMIUTAHAPHOCTU TPEX BEKTOPOB. 4/0
BEKTOPBI. [TpaBuiio mapanenenumnena ajasi HOCTPOEHUSI CYMMBI TPEX HEKOMITJIaHAPHBIX BEKTOPOB. JPS, JIP7, JIP9
Teopema 0 pasznoKeHUH TPOU3BOJIHLHOIO BEKTOPA 110 TPEM HEKOMILJIAHAPHBIM.
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTposibHBIE pabOTHI *
CamocrositenbHas paboTa 00yJaronuxcs: *
Tema 7.4 Copneprkanue yueOHOT0O MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 4/0 OK 04., OK 05.
[IpsamoyronbHas | 1 | Ornpenenenne NpsAMOYTrOIbHOM CUCTEMBI KOOPAMHAT B MpocTpaHcTBe. Hazpanue u 2/0
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cucreMa 0003HaUYeHHE KOOPANMHATHBIX oceil. KoopaumHaThl Touku U BekTopa. JlelicTBus Haj JIPS, JIP7, JIP9
KOOpJMHAT B BEKTOPAaMH, 33JaHHbIMU KoopAuHaTaMu. Paguyc-Bexrop. Haxoxnenue koopauHar
MIPOCTPAHCTBE. BEKTOpA M0 KOOPJIMHATAM ero KoHla u Hadazia. [Ipocreiiimme 3a1aun B KOopInHaTAaX.
JlaboparopHbie pabOTHI *
[IpakTUueckue 3aHATHSI, B TOM YHCIIE B opMe MpaKTUUeCKOU MoAroToBKH: [IpocTeiimme 2/0
3a/1a4¥ B KOOPJIMHATAaX.
KoHTposibHBIE PabOTHI *
CamocrosTenbHas paboTa 00y4aronuxcs: *
Tema 7.5 Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/0 OK 04., OK 05.
CkansipHoe 1 Onpenenenre yria Mexy Bektopamu. [leprnienaukynsipabie BEKTOpbl. CKasIpHOE
MIPOU3BEICHNE IIPOU3BE/ICHNE BEKTOPOB. BpIUNCIIEHNE KOCHHYCa yria MEKIy BEKTOPaMH. 4/0 JIPS, JIP7, JIP9
BEKTOPOB. JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATHUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTta *
Tema 7.6 Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/2 OK 04., OK 05.
Hcnonb3oBanue | 1 Pemrenue 3aa4 KoopAMHATHO-BEKTOPHBIM MeTo1oM. [Ipodeccrnonanbno- *[E
KOOpJIUHAT U OpHEHTHPOBaHHOe cojiep:xkanne: KoopIrHAaThHI ¥ BEKTOPHI B 33]]a49aX SKOHOMUKHU. JPS, JIP7, JIP9
BEKTOPOB IpH | JITaGopaTopHbIe pabOThI *
pemeHnr I[TpakTHYeCKUe 3aHATHSA, B TOM 4ucie B popMe IPaKTHIECKOH NoAroToBky: Pemenue 3ama4 no | 2/2
MaTeMaTUIECKUX | teme «KoOpanHAThI U BEKTOPHI B MPOCTPAHCTBEY»
U TIpUKJIaHBIX | KOHTPOJbHBIE pabOTHI
3anaq CamocrosiTenpHas paboTa 00yJaronuxcs:
Pa3znen 8 18
DOYyHKUUH U
rpaguxku
Tema 8.1 Copepxanrie yaeOHOTO MaTeprala, B TOM 9ncie B popMe MPaKTHUECKOM MOATOTOBKU 2/2 OK 04., OK 05.
OyHKIMH 1 [onsarue uncnoBot GyHKIMHU, CIOCOOBI 3a1aHusl PyHKIMH. O0IacTh onpeaeIeHus U
MHOeCTBO 3HaueHUH. ['paduk ¢pynknuu. [IpodeccnoHabHO-OpMEHTHUPOBAHHOE 2/2 JIP6, JIP4, JIP7,
coep:xanme: Omnucanue MPOU3BOACTBEHHBIX MPOIIECCOB ¢ TOMOIIBIO TPapUKOB JIP9
byHKIHHA
JlaGopaTopHbie pabOoThI *
[TpakTrueckue 3aHATHSI, B TOM YHCJIE€ B (popMe MPaKTUUECKOU MOATOTOBKH: * )%
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KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00yJaronxcs:

Tema 8.2
[IpeobpazoBanus
rpadukoB
byHKIII

Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1 [IpeobpazoBanus rpaguKoB (HYHKIHA: CHMMETPHSI OTHOCHTEIBHO KOOPIMHATHBIX OCEH,
napaielIbHbli IEPEeHOC B/10JIb KOOPANHATHBIX OCEH, CXKaThe WU pacTsKeHHe rpapuka
BJI0JIb KOOPJAMHATHBIX OCEMN.

2/0

2/0

JlaGopaTopHbie pabOTHI

[IpakTHyeckue 3aHATUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU:

*/*

KonTponbHbIe paboThI

CamocrosiTenbHas paboTa 00yJaronuxcs:

OK 04., OK 05.

JIP6, JIP4, JIP7,
JIP9

Tema 8.3
CBoiicTBa

byHKIII

Copneprxanue yueOHOT0 MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU

1 CgoiicTBa GYHKIIMH: YETHOCTh, HEYETHOCTD, OTPAHUYEHHOCTh. [IpoMexyTKH
BO3PACTaHMA U YOBIBAaHMs, HAaNOOJIbIIIEe U HAUMEHbILIEE 3HAYCHHS, TOUKH SKCTPEMYyMa.
CBoiicTBa JIMHEHHOM, KBAAPATUUYHON, KYCOUHO-JIMHEHHON U JPOOHO-TMHEHHON
¢ynkuunit. [Ipumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH B peabHBIX MpoIeccax u
SBJICHUSIX. Apudmerraeckue onepanuu HaJ GyHKIuIMU. CroxxHast GyHKITUS
(xommozunust). [TonsiTue 0 HenpepbIBHOCTH (pyHKIMH. B3anMHO 0OpaTHbIe GyHKINH.
IIpodeccnonabHO-OpHEHTHPOBAHHOE cofepxanne: [[pakTHKO-OpPUEHTHPOBAHHBIE
3aJa4i COIMAIbHO-I)KOHOMHUYECKOTO IPOQHJIS.

14/4

12/2

JlaGopaTopHbie pabOTHI

[IpakTUyeckue 3aHATUS, B TOM YHCIE B (hOpMe MPAKTHUECKONW MOATOTOBKHU:
IIpodeccrnonaibHO-OpHeHTHPOBaHHOE cofep:kaHue: [locTpoeHne u ureHue rpadgukoB
¢ynkuunii. Mccnenoanue GyHKIMM.

2/2

KoHTposibHBIE PabOTHI

CamocrosiTenpHas paboTa 00yJaronuxcs:

OK 04., OK 05.

JIP6, JIP4, JIP7,
JIP9

Pa3znen 9
KpyrJable Tesa

16

Tema 9.1
Humuaap

Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU

1 [Tonstue nunuuapa. [nomans NOBEpXHOCTH HUIUHIPA.

6/0
4/0

JlaGopaTopHbie pabOTHI

[IpakTHyeckue 3aHATHUS, B TOM 4Hcie B (hopMe MPaKTHIECKOM MoAroToBku: Perenune 3axa4y

2/0

KonTponbHbIe paboTh

CamocrosiTenbHas padoTa 00yJaronuxcs

OK 04., OK 05.
JIP4, JIP7, JIP9
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Tema 9.2 Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 6/0 OK 04., OK 05.
Konyc 1 [Tonstue konyca. [nomans NOBEPXHOCTH KOHYCA. Y CEUEHHBIN KOHYC.
4/0 JIP4, JIP7, JIP9
JlaboparopHbie pabOTHI *
[TpakTrueckue 3aHATHSI, B TOM YHCJIE€ B (popMe MPaKTUUECKOU MOATOTOBKH: 2/0
KonTponbHbIe paboThI *
CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 9.3 CopepxaHrie yaeOHOT0 MaTeprala, B TOM 9ncie B opMe MPAKTHUECKOMN MOATOTOBKU 4/4 OK 04., OK 05.
Cdepa 1 IIpodeccuonanbHo-opueHTHPOBaHHOE cofep:xxkanue: Cdepa u map. Bzaumuoe
pacniosioxenue chepsl 1 mIockocTu. KacarenpHas miiockocTs K chepe. [nomans 4/4 J1P4, JIP7, JIP9
cepbl. *
JlaGopaTopHbIe pabOThI *
[TpakTuyeckue 3aHATHS, B TOM YnCie B (popMe MPaKTUIECKOM MOATOTOBKH: *
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00yJaronxcs:
Pa3zmen 10 30
Hayvaua
MaTeMaTH4ecKor
0 aHAJIH3a
Tema 10.1 Copepxanue yaueOHOro Marepuala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/2 OK 04., OK 05.
IlocaenoBarenpH | 1 CniocoOnI 3a/1aHKs M CBOMCTBA YHCIIOBBIX MOcieaoBarenbuocTel. [lonsTue o mpeaene
OCTH nocsenoBaTeabHOCTH. CylleCTBOBaHHE Mpe/eia MOHOTOHHOM OrpaHMYeHHON 2/2 JIP4, JIP7, JIP9
nociegoBarenbHocTH. CymMmMupoBaHue nocienoBarenbHocteil. [IpodeccuonanbHo-
OPUEHTHPOBAHHOE colepikaHue: becKkoHEeYHO yOBIBarOIIas reOMeTPHIeCKast
IPOTPECCHs U €€ CyMMa.
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHATHSI, B TOM YHCJIE€ B popMe MPaKTUUECKOU MOATOTOBKH: * )%
KonTponbHbIe paboTh *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 10.2 CopepxaHne yaeOHOTro MaTeprala, B TOM 9ncie B opMe MPaKTHUECKOM MOATOTOBKU 28/6 OK 04., OK 05.
IIponsBomnasu | 1 IIpodeccuoHAILHO-OPHEHTHPOBAHHOE coAepakaHMe: IloHsATHe O NPOU3BOAHOU
ee MPUMEHEHUS (GYHKIMH, €€ TeOMETPUYECKHMii W (pu3ndecKuil cMbicil. I[IpousBomaHas CTeneHHOM | 22/6 JIP4, JIP7, JIP9

¢ynkuunu. [IpaBuna nuddepeHuupoBaHms.
[Tpon3BOHBIE OCHOBHBIX dIeMEHTapHBIX GyHKIMHA. [Ipon3BoHAS CIIOKHON (HYHKIIUH.
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VYpaBHeHus KacaTeabHOM K Tpaduky ¢pyHkiuu. Bo3pacranue u yObiBaHue QyHKITUH.
Okcrpemymbl QyHKIUU. [IpMeHeHre MPOU3BOIHON K MOCTPOSHHIO rPpauKoB
dbynakuumii. HanGonpiiee n HauMmeHsbIee 3HadeHus1 GyHKIUU. BTopas mpousBoaHasi, ee
reoMeTpuueckuil u puznyeckuii cmpici. [IpuMepsl necnonb30BaHUs TPOU3BOIHON ISt
HAXO0X/ICHUS HAWTYYIEero peleHus B MPUKIAIHbIX 3aa4dax. [Ipumenenus
POM3BOIHON (DYHKIIMU B SKOHOMUYECKHX 3a/1a4ax

JlaGopaTopHbie pabOTHI

[IpakTHyeckue 3aHATUS, B TOM YHCIE B (pOpMe MPAKTHUECKON MOATOTOBKHU:

Brruncnenrie npou3BOIHBIX 2/0
YpaBHEHUS KacaTeNbHOU K rpaduKy QyHKIUH. 2/0
[TpuMeHneHne MPON3BOTHON K TOCTPOEHHUIO rpaduKOB (PYHKITUH. 2/0
KonTponbHbIe paboThI *
CamocrosiTenbHas padoTa 00yJaronuxcs: *
Paznen 11 18
O0beMBI TeI
Tema 11.1 Copepxanue yueOHOro Mareprala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/0 OK 04., OK 05.
Ob6Bvem 1 | MonsTre 06bema. OGBEM IPSIMOYTOILHOTO MapaIe/IeIHIeAa 4/0
MPSIMOYTOJILHOTO | JIaGopaTopHBIe paboTHI ¢ JIp4, JIP7, JIP9
napaiesnenunena | [[pakTHdecKue 3aHATUs, B TOM YHCIIE B GOPME NPAKTUYECKON MOATOTOBKH: I/
KoHTposibHBIE PabOTHI *
CamocrosTenbHas paboTa 00yJaronxcs: *
Tema 11.2 Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/0 OK 04., OK 05.
O6beM mpsimoit | 1 \ O6beM npsimoit mpu3Mbl. O6beM HUIHHIIPA. 4/0
IPU3MBI 1 JlaGopaTopHbie paboThI * JIp4, JIP7, JIP9
LUIIMHIpA ITpakTHYEeCKHe 3aHATHSA, B TOM 4ucie B (hopMe IPAKTHIECKOH OTOTOBKH: )
KoHTposibHbIE pabOThI *
CamocrosiTenpbHas paboTa 00yJaronuxcs *
Tema 11.3 CopepxaHrie yaeOHOT0O MaTeprala, B TOM Yncie B opMe MPAKTHUECKOM MOATOTOBKU 6/0 OK 04., OK 05.
Ob6Bem 1 | O6bem HakToHHO# npu3MbL. O6beM mupamuasl. O6beM KOHYyCA. 4/0
HaKJIOHHOM JlaGopaTopHbIE pabOThI * P4, JIP7, JIPY
TIPU3MBI, [IpakTHyeckue 3aHATHUS, B TOM 4Hcie B (hopMe MPaKTHIECKOM MoAroToBkH: Perenune 3axa4y 2/0
ITHPaMUJIBI 1 KoHTposibHBIE pPabOTHI *
KOHYyCa CamocrosTenbHas paboTa 00yJaronmxcs *
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Tema 11.4 Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/0 OK 04., OK 05.
O0beM mapa 1 | O6bem mapa u ero yacreii. 4/0
JTaGoparopHbie pabOThI * JIP4, JIP7, JIPY
[TpakTuyeckue 3aHATHS, B TOM 4ncCie B (popMe MPaKTUIECKOM MOATOTOBKH: )
KOHTpObHEIE PAGOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Pa3znen 12 16
HNuTerpan u ero
NpUMeHeHHe
Tema 12.1 CopepxaHue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK 04., OK 05.
[lepBooOpaznas. | 1 Omnpenenenue nepBoodpasznoit pynkiru. OCHOBHOE CBOWCTBO IEPBOOOPA3HOIL, ero
OcHoBHOE reoMerpuueckuii cMpici. Tabnuia nepBooOpa3HbIX HEKOTOPBIX QYHKIUI 2/0 JIP4, JIP7, JIP9
CBOMCTBO JlabGoparopHbie pabOThI *
nepBOOOpasHO. | [IpakTHyecKue 3aHATH, B TOM YKcie B GOpMe MPAKTUUECKOM TT0ITOTOBKH: *[*
KonTponbHbIe paboThI *
CamocrosiTenpHas paboTa 00yJaromuxcs: *
Tema 12.2 Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/0 OK 04., OK 05.
[IpaBuna 1 [TpaBuiio Hax ok IeHUS IEPBOOOPA3HBIX AJISI MHOTOUICHA, CIIOKHON (DYHKITUH.
HaxO0JICHUS BriHECEHNE TOCTOSHHOTO MHOKHUTEIISL. 2/0 JIP4, JIP7, JIP9
1epBo0OpasHeIX | JTaGopaTopHbie paboThI *
[IpakTrueckue 3aHATHSI, B TOM YHCII€ B (popMe MPaKTUUECKOU MOATOTOBKH: 2/0
[TpaBuiia HaX0XACHUS TEPBOOOPAZHBIX
KoHTposibHBIE pPabOTHI *
CamocrosTenpHas paboTa 00yJaromuxcs: *
Tema 12.3 Copepxanrie yaeOHOT0O MaTeprala, B TOM 9ncie B popMe MPaKTHUECKOM MOATOTOBKU 2/0 OK 04., OK 05.
ITmontane 1 Onpenenenrie KPUBOJUHEHHON Tpanenun. TeopeMa 0 HaX0XKIACHUH TUIOMIATN
KPUBOJIMHEHHOM KPUBOJIMHEMHOM Tpamenuu 2/0 , JIP4, JIP7, JIP9
Tpanenun JlabopaTopHbIe pabOTHI *
[IpakTUyeckue 3aHATUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTposibHBIE pabOTHI *
CamocrosTenpHas paboTa 00yJaromuxcs: *
Tema 12.4 CopepxaHrie yaeOHOTO MaTeprala, B TOM Yncie B popMe MPAKTHUECKOM MOATOTOBKU 2/0 OK 04., OK 05.
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HuTterpain. 1 [Tonsitue onpenenennoro uaTerpana. ®opmyna Herotona-JleliGuuma 11t BEIMUCICHUS JIP4, JIP7, JIP9
Boruncnenue OIIPEEIEHHOr0 HHTErpaia 2/0
UHTETpaJoB JlaGopatopHbie paboTHI *
[IpakTUyeckue 3aHATHS, B TOM YHCIIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTposibHBIE pabOTHI *
CamocrosTenpHas paboTa 00ydJaromuxcs: *
Tema 12.5 Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/0 OK 04., OK 05.
Brruucnenue 1 [Tpumenenue popmynsl HetoTona-JIeiiOHMIIA 17151 BEIYMCIICHUS TUTOIIAaAeH Guryp
IUTOIIAJEH C 2/0 JIP4, JIP7, JIP9
IIOMOILBIO JlaGopaTopHbie pabOoThI *
HHTCTPAJIOB [IpakTHyeckue 3aHATUS, B TOM YHCIIE B (POpME MPAKTHUECKON MOATOTOBKHU:
Brruncnenue miomazeil ¢ moMOoUIbl0 HHTETpajioB 2/0
KonTponbHbIe paboThI *
CamocrosiTenpHas padbora *
Tema 12.6 CopepxaHrie yaeOHOT0 MaTeprala, B TOM 9ncie B opMe MPAKTHUECKOH MOATOTOBKU 2/2 OK 04., OK 05.
[Tpumenenus 1 IlpodeccuoHaibHO-OpMEHTHPOBAHHOE coep:kaHue: [[puMeHeHus nepBoodpazHoit | 2/2
epBOOOPa3HOIA (GYHKIMU ¥ HHTETpajia B )KOHOMUYECKUX 3aauax JIP4, JIP7, JIP9
GyHkun 1 JlaGopaTopHbie paboTHI *
MHTErpana B [IpakTHyeckue 3aHATUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
IPUKIATHBIX KonTponbHbIe paboThI *
3aiadax CamocrosiTenbHas paboTa 00yJaronuxcs: *
Pa3zmen 13 16
DJ1eMeHThI
Teopuu
BEPOATHOCTEH U
MaTeMaTH4YeCKO
i CTATHCTUKH
Tema 13.1 Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/2 OK 04., OK 05.
CrnyuaitHoe 1 Buibl coOBITHIA: ClTydaiiHOE COOBITHE, TOCTOBEPHOE COOBITHE, HEBO3MOXKHOE COObITHE, | 2/2
coObITHE. COBMECTHBIE MJIM HECOBMECTHBIE COOBITHSI, IPOTUBOMOJIOKHBIE COOBITHS. , JIP4, JIP7, JIP9
BepositHOCTB PaBHOBO3MOXKHBIE U HE PABHOBO3MOXKHBIE HUCXObI. Onepanui HaJl COOBITUAMMU.
COOBITHS. Knaccuueckoe ornpeneneHue BeposSTHOCTH COOBITHS U €r0 CBOMCTBA.

ITpodeccnonanbHO-OPUEHTHPOBAHHOE COAepKkaHue: BEposSTHOCTh B 3a1a4ax
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| COLIMATIbLHO-9KOHOMHUYECKOTO MPOhUIIs

JlaGopaTopHbie pabOTHI

[IpakTUyeckue 3aHATUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTposibHBIE pPabOTHI *
CamocrosTenpHas paboTa 00ydJaromuxcs: *
Tema 13.2 Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATrOTOBKU 6/0 OK 04., OK 05.
TeopeMmbl 1 Teopema cnoxeHusi BEpOATHOCTEH JBYX HECOBMECTHBIX cOObITH. [loHsTHE 4/0
CIIOKEHUSA U HE3aBUCHMBIX COOBITHH. Teopema yMHOXKEHHS BEPOSTHOCTEH ABYX HE3aBUCUMBIX JIp4, JIP7, JIP9
YMHOXEHUS COOBITHH.
BeposTHOCTEH | JlaGopaTtopHbie paboThI *
[TpakTrueckue 3aHATHS, B TOM YUCIie B (hopMe MPAKTUUECKON MOATOTOBKHU:
Penienne npakTHYECKUX 3a7a4 C IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB. 2/0
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 13.3 Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK 04., OK 05.
Cratucruueckas | 1 | OtHocuTenbHAs yacToTa. CTATHCTHYECKAS BEPOSTHOCTS. 2/0
BEPOSTHOCTh JlaGopaTopHbie paboThI * JIp4, JIP7, JIP9
[TpakTrueckue 3aHATHs, B TOM Yucie B (hopMe MPAKTUUECKONH MOTOTOBKHU: *
KoHTposibHbIE pabOThI *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 13.4 Copepxanrie yaeOHOT0 MaTeprala, B TOM 9ucie B opMe MPaKTHUECKOM MOATOTOBKU 6/0 OK 04., OK 05.
[TonsiTue o 1 Crnydaiinas BennunHa. Pacnipenenenue 3HadyeHuid Ciiy4yaiiHON BEJIMYHMHBI 110 6/0
3a7a4ax BEPOSTHOCTAM M 110 yactoram. [lonuron yactor. ['ucrorpamma. LienTpansusie JIP4, JIP7, JIP9
MaTeMaTHuecKoii TeHaeHuu. Mepsl pazdpoca. 3a1aun MaTeMaTUUeCKOM CTaTUCTUKHU COLUATTLHO-
CTATHCTHKL 9KOHOMHMYECKOT0 NPOQuIIs
JlaboparopHbie pabOTHI *
[TpakTrueckue 3aHATHSI, B TOM YHCJI€ B (JopMe MPaKTUUECKOU MOATOTOBKH: * )%
KonTponbHbIe paboTh *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Pa3nen 14 20
YpaBHeHusi u
HepaBEeHCTBa
Tema 14.1 Copepxanue yueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 8/0 OK 04., OK 05.
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PaBHocunbHOCTE | 1 PaBHOCWIIBHOCTD ypaBHEHMI, HEpaBEHCTB, cucteM. [loHsTHe ypaBHeHUs-ciaeAcTBusA. | 6/0 JIP4, JIP7, JIP9
YpaBHEHUU U Bo3Benenne ypaBHEHHs B YETHYIO CTemneHb. [loTeHiupoBaHue orapupMUUECKUX
HEPaBEHCTB. ypaBHeHui. J[pyrue npeodpa3zoBaHusi, NPUBOASIINE K YPABHEHUIO-CIIE/ICTBUIO.
VYpaBHeHUsI- OcHOBHBIE TIPUEMBI UX pelIeHHs (Pa3I0KEeHIEe Ha MHOKUTENH, BBEICHUE HOBBIX
CJIEJICTBUSI. HEU3BECTHBIX, MOJICTAHOBKA, rpaduueckuit Mmeton). HaxoxaeHne Hen3BecTHOM
BEJIMYMHBI B 33/1a4aX COIMATIHHO-3KOHOMUYECKOTO IPOQuIIs.
JlaGopaTopHbie pabOTHI *
[IpakTudeckue 3aHATHS, B TOM 4KCie B (popMe MPaKTUIECKOM MOATOTOBKH:
[ToTenupoBanue JorapuPMUIECKUX ypaBHCHHM. 2/0
KonTponbHbIe paboThI *
CamocrosiTenbHas paboTa 00yJaronuxcs: *
Tema 14.2 Copepxanrie yaeOHOT0O MaTeprala, B TOM 4ncie B popMe MPAKTHUECKOMN MOATOTOBKU 6/0 OK 04., OK 05.
PaBHocuibHOCTE | 1 | OcHoBHbIE IOHATHS. PenieHne ypaBHEHUN 1 HEPABEHCTB C IIOMOIIBIO CUCTEM. 6/0
YpaBHEHUH U JlaGopaTopHbie pabOoTHI * JIp4, JIP7, JIP9
HEPaBEHCTB [TpakTrueckue 3aHATH, B TOM Yucie B (hopMe MPAKTUYECKONH MOITOTOBKHU: * /%
CHUCTEMAaM. KoHTponpHBIe pabOoTHI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 14.3 CopepxaHrie yaeOHOT0O MaTeprala, B TOM Yncie B opMe MPAKTHUECKOM MOATOTOBKU 2/0 OK 04., OK 05.
PaBHocunbHOCT | 1 | OcHoBHbIE IOHATHUS. Bo3BeneHNe ypaBHEHN U HEPABEHCTB B UETHYIO CTEIICHbD. 2/0
YpPaBHEHUH U JTaGoparopHbie paboThI * JIP4, JIP7, JIP9
HCPABCHCTB Ha | [IpakTuyeckue 3aHATHS, B TOM Uncie B (popMe MpaKTUYECKOM MOATOTOBKH: * /%
MHOXKECTBaX. KonTponbHbIe paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 14.4 Copepxanrie yaeOHOT0 MaTeprala, B TOM 9ucie B opMe MPaKTHUECKOM MOATOTOBKU 2/0 OK 04., OK 05.
Meron 1 | Mertoa HHTEpBAJIOB /ISl YPABHEHHI 1 HEPABEHCTB. *[E
MHTEPBANOB Wi | JlabopaTopHbIe paOOTHI JIP4, JIP7, JIP9
YPaBHCHHMH 1 [IpakTUyeckue 3aHATUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU:
HEPABCHCTB KonTponbHbIe paboThI
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 14.5 CopepxaHrie yaeOHOT0 MaTeprala, B TOM Yncie B popMe MPAKTHUECKOM MOATOTOBKU 2/0 OK 04., OK 05.
CucreMnl 1 | PasHOCHMIBHOCTE cucTeM. CHCTEMBI-CIIEACTBUA. MeTo 3aMeHBI HEN3BECTHHIX. 2/0
ypaBHEHWIi ¢ | JlaGopaTopHbIe pabOThI ¥ JIP4, JIP7, JIP9
HCCKOJTBKUMH | [IpakTHUECKHUE 3aHITHUS, B TOM YHCIe B (hOpMe MPAKTUUECKOM MOATOTOBKH: */E
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Heu3BeCTHBIME | KOHTposIbHBIE pabOTHI
CamocrosTenpHas paboTa 00yJaromuxcs: *
OK3aMeH 6
Koncynbranuu 12
Bceero: | 340
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3. YCJIOBUSA PEAJIN3AIIAU PABOYEM ITPOT'PAMMBI YYEBHOI'O
ITPEIMETA

3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTePUHAIbHO-TEXHUYECKOMY
o0ecrne4yeHn 10
Peanmuzanus  yueOHoro mpeaMera TpeOyeT Haiaudus ydeOHOro KaOuHeETa
MaTeMaTHKU

O6opynoBanne yueOHOTro KabuHeTA:

Kowmrmekt yaeOHO-MeTomnueckoi JokyMeHTauu. Crnernuain3upoBaHHas yueOHas
MeOeb: CTOJ MpenoaaBaTes, CTyJ MPenoaaBaTesl, CTObI ISl CTYJAEHTOB, CTYIbs
JUISl CTYZEHTOB, KJIaCCHasl JIOCKA.

PabGouass mporpamma MokeT OBITh peajgn30BaHa C MPUMEHEHUEM Pa3IMYHbIX
00pa3oBaTeNbHbIX TEXHOJIOTH, B TOM YHCJIE C NMPUMEHEHHEM JIUCTaHIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTHIA U 3JIEKTPOHHOIO 00YUYEHUS.

3.2. UndopMannoHHoOe obecnevyeHne o0yuyeHms :

nepeueHb Y4eOHBIX W3JIaHWM, DJIEKTPOHHBIX W3JIaHUH, STIEKTPOHHBIX U MHTEepHET-
pecypcoB, 00pa3oBaTeIbHBIX TIATHOPM, JIEKTPOHHO-OMOIMOTEUHBIX CUCTEM, BEO-
CHUCTEM JJiIi OpTaHM3alliyd JUCTAHIIMOHHOTO OOYYeHUS U YOPABJICHUS UM,
UCIIOJIb3yeMbIe B 00pa30BaTEeIbHOM MPOIECCe KaK OCHOBHBIE U JTOTIOJHUTEIbHBIC
VMCTOYHHKH.

Ne
OCHOBHBIE HCTOYHUKH

Marematuka. AnreOpa v Hadalla MaTeMaTUYECKOTO aHalu3a: 0a30BbIN
ypOBEHB: yueOHOE TTocobme st 00pa30BaTEIbHBIX OpraHU3aIuii,

1 | peanuzyrouux o0pa3oBaTesbHbIEC TPOTPAMMBbI CPEHETO
npodeccronanbHoro odpazopanus / [II.A.Anumos, FO.M.Komnsrus,
M.B.TkaueBa [u np.].- M.: IIpocBenienue, 2024.-559, [1] c.: un.

Matematuka. ['eometpusi: 0a30BbIi YpOBEHb: yueOHOE MOCOOHUE NIt
00pa30BaTEIBHBIX OpPraHU3aIHid, peaTH3YIONINX 00pa3oBaTeIbHbIC
mporpamMmsbI cpeaHero npodeccruonansaoro oopazosanws/ JI.C.AtanacsH,
B.®.byty308B, C.b.Kagomues [u ap.].- M.: [Ipoceemenune, 2024.-304c¢.: w.

}_IOHO.]'IHI/ITC.]II)HI)IC HCTOYHHUKMH:

bammakoB M.M. MaTtemartuka: ydeOHUK IJIs1 CTY. YUpEeKASHUM cpe. mpod.
3 | oOpazoBanus-9-e u3n., crep.-M.: M3gatenbckuit ieHTp «Akagemus», 2014.-
256 c.

bammakoB M.M. MaTtemaTuka. 3aauHuK: y4eOHUK IS CTYI. YUPEKICHHIMA
4 | cpen. mpod. oOpazoBaHusi-5-€ U3 M., cTep.-M.: M3narensckuii meHTp
«Axkanemus», 2014.-416 c.
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DJIeKTPOHHbIE U31aHMs (3JIEKTPOHHbIE PeCYpPChl)

WNudopmanimonHo-oOpa3oBarenbHas cpena «Poccuiickas anmekTpoHHas
mkoja» - https://resh.edu.ru/

DJIeKTPOHHO-0MOJIMOTEYHAS CUCTEMA:
IPR BOOKS - http://www.iprbookshop.ru/78574.html

Be0-cucrema i1t OpraHu3anuu JMCTAHIMOHHOTO 00yUeHUs U
yHpaBJIEeHUA UM:

Cucrema mucraniinoHHoro oOydenust OI'AIIOY «AnekceeBCKH KOJIIEIK»
http://moodle.alcollege.ru/
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4. KOHTPOJIb U OIEHKA PE3YJIbBTATOB OCBOEHUA YYEBHOI'O
ITPEIMETA

Kontpoais u omeHka pe3yibTaTOB OCBOCHMS Y4YyeOHOro mpeaMera
OCYIIECTBJISIETCS MpENnoAaBaTeieM B MPOIECCE MPOBEACHUS TEOPETUYECKUX U

IMPAKTHYCCKUX BaHHTHﬁ, OK3aMCHa.

Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHHSl, YCBOCHHbIC 3HAHMA),
C Y4€TOM JIMYHOCTHBIX Pe3yJbTATOB

®opMbI 1 METOABI KOHTPOJIS U
OIIeHKHU pe3yJIbTaTOB 00y4eHUs

B pe3yJibTaTe 0cBOeHUsI Y4eOHOTO
npeaMeTa BHIMLYCKHUK HA 0230BOM ypPOBHe
HAYYHJICH:

CBOGOHO  ONEPHPOBATH IOHSITUIMH:
KOHEYHOE MHO>KECTBO, 3JIEMEHT MHOXECTBA,
MOJIMHOXECTBO, MepeceuyeHre, 00beJMHEHNE

U Pa3HOCThb MHOXECTB, YUCIIOBBIC
MHOXXECTBA Ha KOOPAMHATHOM MPIMOH,
OTpE3O0K, WHTEpBAJI, IIOJIyHHTEPBAI,

MPOMEKYTOK  C  BBIKOJIOTOM  TOYKOM,
rpaguvecKkoe MpeACTaBICHUE MHOXKECTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

-3a/1aBaTb MHOXECTBA MEPEYUCICHUEM U
XapaKTEPUCTUYECKUM CBOMCTBOM;
-ONEpUPOBATh TOHATUAMH: YTBEPKIACHUE,
OTpUIIAHUE YTBEPXKACHUSA, HWCTUHHBIE U
JIO’KHBIE YTBEPKIICHUS, TPUUNHA, CIEICTBHE,
YaCTHBIM Ciydaid oOOIIero yTBEpKICHUs,
KOHTPIIPUMED;

-IIPOBEPSTh  NPUHAMIECKHOCTh  DJIEMEHTA
MHOECTBY;

-HAXOAWTh TIEPECEUCHHEe U OOBEIUHEHUE
MHO>KECTB, B TOM YHCJIE€ NPEACTABIECHHBIX
rpau4YecKd Ha YHUCIOBOM TPSAMOM W Ha
KOOPJIMHATHOM IUIOCKOCTH;

-IPOBOJUTH JIOKA3aTEIbHBIE PACCYXKACHUS
JUISL 000CHOBaHUS MCTUHHOCTH
YTBEPKICHUM.

B 1moBceIHEBHOM XWU3HU W IIPU U3YUYECHUH
JIPYTUX MPEIMETOB:

-MCIIOJIb30BATh YMCIIOBBIE MHOYKECTBA Ha

[TpoBepka gjOMaIIHEro 3a1aHusl.
3amuTa NpakTUYeCcKo paboThlI.
Y CTHBIN 1 MHCBMEHHBIN OIPOC.
OK3aMeH.

3 311ech 1 Jajee: 3HATH ONPE/IEIICHHE IOHSTHS, 3HATh H YMETh 0GOCHOBBIBATH CBONWCTBA (IIPH3HAKH, SCITH OHH SCTB)
MOHSTHUS, XaPAKTEPU30BATh CBS3U C IPYTUMH HOHITHSIMH, PEICTABIISAS OJHO MOHITHE KaK YaCTh LEIOCTHOTO
KOMIUIEKCa, UCIIOJIb30BaTh MOHITHE U €r0 CBOMCTBA MPH MPOBEICHUU PACCYKICHHH, T0KA3aTEIbCTB, PELICHUN

3a7a4.
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KOOPJAMHATHOW TNPSIMOW U HA KOOPAWHATHOU
IJIOCKOCTH ~ JJIS  OMNHMCAaHUsl  peajbHBIX
MPOLIECCOB U SIBJICHU;

-IIPOBOANTH JIOKA3aTeJIbHbIE PACCYXKICHUS B
CUTyallUsIX TOBCEHEBHOW IKU3HM, IMPHU
pelIeHnu 3aa4 U3 APyTrux npeaMeToB
-CBoOogHO  omepupoBaTb  MOHITHIMH:
HaTypaJbHOE YUCJIO, MHOXECTBO
HaTypaJbHBIX  YHUCEN,  IEJ0€  YHUCJO,
MHOXXECTBO IIEJIBIX YHCEJI, OOBIKHOBCHHAS
npoOb, JnecsaTuyHas JapoOb, CMEIIaHHOE
YUCJIO0, PAlMOHAJIBLHOE YHCIIO, MHOXKECTBO
pallMOHANBHBIX ~ YHCEI, HMpPpPalHUOHAIBHOE
YHUCJIO, KOPEHb CTENEHU N, JIEWCTBUTEIILHOE
YHCJIO, MHOKECTBO JEHCTBUTEIBHBIX YHUCEIL,
reoMeTpuyecKas UHTEpIpeTalus
HATypajdbHbIX,  LEJbIX,  PAIHOHAIBHBIX,
JEUCTBUTENBHBIX YUCET,

-IIOHUMATh U OOBSICHATh PAZHUIY MEXIY
MO3ULUOHHON W HEMO3UIIMOHHOW CHUCTEMAMU
3aMUCH YUCET;

-[IEPEeBOAUTh YHUCIA W3 OJHOM CHUCTEMBbI
3aMKCH (CUCTEMBI CUMCIIEHHUS) B IPYTYIO;
-lI0Ka3blBaTh W HCHOJIb30BaTh MPU3HAKU
JNETUMOCTA CYMMBbl W MPOU3BEAEHUS NPHU
BBINIOJIHEHUHU  BBIUYMCICHUH U pPELICHUU
3a/ay;

-BBIMOJHATh OKPYTJICHUE PalMOHAJIBHBIX U
UppALMOHAIBHBIX  YUCEI C  3aJlaHHOM
TOYHOCTBIO;

-CpaBHHUBATh NENUCTBUTETbHBIE quclia
pa3HbIMU CIIOCO0AMH;

-[IOpSIIOYMBATH YUCJIA, 3aMUCAHHBIE B BHJIC
OOBIKHOBEHHOW M IECSITHYHON TpOOH, YHCIIa,
3aMuCaHHbIC c MCIIOJIb30BaHUEM
apu(PMETHIECKOTO  KBAJAPATHOTO  KOPHS,
KOpHEH cTeneHu 0obiie 2;

-Haxogute HOJ[ wu HOK  pa3HeiMu
cnocobaMM W UCHOJIb30BaTh MUX  IpHU
pelieHuu 3aj1ay;

-BBIMOJIHATH BBIUUCIEHUS U MPEeoOpa3oBaHUs
BBIPOKEHUI, COJlepKAIUX JIeWCTBUTEIIbHbBIC
4yycia, B TOM YHCIIE KOPHU HaTypajbHBIX
CTEIICHEH

-BBINOJHATh CTaHAAPTHHIE TOXJECTBEHHbIE
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npeoOpa3zoBaHus TPUTOHOMETPUUECKUX,
JorapuMUYECKHUX, CTENIEHHBIX,
UPPALMOHATIBHBIX BBIPAXKEHUI.

B nosceonegnoll dicusHu u nNpu U3yYeHuU
opyaux npeomemoas:

-BBIMIOJIHATh M OOBSCHATH  CpaBHEHHE
pe3yabTaTOB BBIYUCIEHUNH TIPU PEIICHUU
OpaKTHYECKUX  3a7a4, B TOM  YHCIE
OpUOMKEHHBIX  BBIYMCICHUM, HCIONb3YS
pas3HbIe CIIOCOOBI CPaBHEHHUI;

-3aIIMChIBATD, CpPaBHMBATB, OKPYTJIATH
YUCJIOBBIE JIaHHBIE pPEaJbHBIX BEJIUYMH C
UICIIOJIb30BaHUEM pa3HBIX CUCTEM
U3MeEpEeHUs;

COCTaBJIATb W OLEHWBAaThb  PAa3HbIMU
crnoco0aMy  YMCIIOBbIE  BBIPQXEHHUS  IPHU
pELIEHUH MNPAKTUYECKUX 3aJad W 3a1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB

-CBoOogHO  omepupoBaThb  MOHITHIMH:
YpPaBHEHUE, HEPABEHCTBO, PABHOCUJIbHbBIC
YpaBHEHUSI U HEPABEHCTBA, YPaBHEHHUE,
SBJISIFOLEECS CJIEICTBHEM JIpyroro
YpaBHEHUS, YpaBHEHUS, PaBHOCHIbHbIE Ha
MHO>KECTBE, PaBHOCUJIbHBIE MPeoOpa3zoBaHUs
YPaBHECHUM;

-peumatb  pa3Hble BUIbl YpPAaBHEHHH U
HEPAaBEHCTB M MUX CHUCTEM, B TOM YHCIIE
HEKOTOpPbIC ypaBHEHUs 3-U U 4-il CTENEHE,
JTpOOHO-pallMOHATbHBIE U UPPALIMOHAJIBHBIE,
-OBJIAJIETh OCHOBHBIMU TUTIAMU
MOKA3aTEIbHBIX, norapupMUYECKHUX,
UPPALMOHAIBHBIX, CTEIEHHBIX YPABHEHHUN U
HEPaBEHCTB U CTAaHAAPTHBIMU METOJAMH HX
pELIEHUI M NPUMEHATh HMX IpPU PELIECHUU
3aj]1ay;

-IIPUMEHATH TeopeMy be3dy K peleHuro
YPaBHEHUH;

-IpUMEHATH TeopeMy Buera mis pemieHus
HEKOTOPBIX YPAaBHEHUW CTENEHU  BBIIIE
BTOPOM;

-[IOHUMATh CMBICI TEOPEM O PABHOCHIIBHBIX
U HEpPaBHOCWIBHBIX  MpeoOpa30BaHUSIX
YPaBHEHUI U YMETh UX 10Ka3bIBATh;
-BJIaJIETh METOJAMU PELICHUS] YpPaBHEHUHU,
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HEPAaBEHCTB M HMX CHUCTEM, YMETh BHIOMpATh
METOJ] pemeHuss U O00OCHOBHIBATH CBOM
BBIOOD);

-ACTIONIB30BaTh ~METOJ HWHTEPBAJOB IS
pElIeHNs HePaBEHCTB, B TOM YHCIIE APOOHO-
palMoOHaNbHBIX ¥ BKJIIOYAOIINUX B ceOs
UppalMOHATIbHbIE BBIPAXKECHHUS,;

-pemiath  anreOpanueckue ypaBHEHHS H
HEPAaBEHCTBA M UX CHCTEMBI C MapaMeTpamu
anreOpanveckuM U rpaduuecKuM METOJaMHu;
-BIIAJIETh pa3HbIMU METOJIaMHU
JI0Ka3aTeNIbCTBA HEPABEHCTB;

-pemath ypaBHEHHUS B IEIBIX YUCIIAX;
-M300pakaTh MHOXKECTBAa Ha IIJIOCKOCTH,
3a/laBaeMble ypaBHEHUSMHU, HEPABEHCTBAMHU
U UX CUCTEMaMH;

-CBOOOJTHO HMCIIOJIb30BaTh TOXJICCTBEHHBIC
npeoOpa3oBaHus MPH PEUICHUHN YpaBHEHUH U
CHCTEM ypaBHECHUH

B nosceonesnoii owcusnu u npu uzyuenuu
opy2ux npeomemos:

-COCTaBIATh HW  pemaTh  ypaBHEHUS,
HEPaBEHCTBA, WX CHUCTEMbl TPH PEIICHUN
3a/1a4y IPYyTUxX y4eOHBIX MIPEIMETOB;
-BBITIOJTHATD OLICHKY PaBIOTIOI00MS
PE3yNIbTAaTOB, TMOIYYaeMbIX TMPH PEHICHUH
pa3IMYHBIX YpaBHEHHWH, HEPAaBEHCTB M WX
CUCTEeM TIpU pEIIeHHH 3aJad  APYTUux
y4eOHBIX MPEAMETOB;

-COCTaBJISITh M  pemlaTh ypaBHCHHUS |
HEPaBEHCTBA C MapaMeTpamMH MpU pPEIICHUH
3a/1a4y IPYyTUX y4eOHBIX MIPEIMETOB;
-COCTaBIIATh YypaBHEHWE, HEPABEHCTBO WJIN
WX CHCTEMYy, ONHUCHIBAIONIHNE pEaTbHYIO
CUTyallMl0 WIM  TPUKIATHYIO  3ajady,
WHTEPIPETUPOBATH MIOJTyYCHHBIC
pPE3yNbTaTHI;

- ICTIOJIK30BaTh MPOTPaMMHEIE CPEJICTBA MPH
pEIICHUN OTIENBHBIX KJIacCOB ypaBHEHUH U
HEPABCHCTB

BrageTh mOHATHUSMU: 3aBUCHMOCTh BEJIMYKH,
GyHKIMS, apryMeHT W 3Ha4eHHe (QyHKIUH,
obnacTh  ompeneneHWs] W MHOXECTBO
3HaueHUl (QyHKIUHU, TpaduK 3aBUCHUMOCTH,
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rpaduk  QyHKUMM, HYyIHM  (QYyHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHWE Ha YHUCJIOBOM IPOMEXKYTKE,
yObIBaHME Ha YHUCIOBOM IMPOMEXYTKE,
HauOonblllee U HaUMEHbIEE 3HAYCHUE
(YHKIIMM HAa  YHUCIOBOM  IIPOMEXKYTKE,
nepuoanueckas QyHKUUsA, TepUOJ, YeTHAS U
HeueTHass (YHKIUH; YMETh MPUMEHSTh 3TH
MOHSITUS NIPH PELICHUH 33]1aY;

BJIA/IeTh TOHSATHEM CTENeHHas (PYHKIIHS;
CTpOUTh €€ TpaQuK U yMETb NPUMEHSTH
CBOIicTBa  cTemeHHOW  (QYHKIUH  TPHU
pEILIeHNN 3a/1a4;

BJIAJI€Th HOHATUSAMHU HoKa3aTesbHas
(YHKIUS, DKCIIOHEHTA; CTPOUTh UX Ipaduku
U YMETh IPUMEHATH CBOMCTBA
NOKa3aTeNbHOM (QYHKIUM MpU PELICHUU
3ajay;

BJIaJE€Th  MOHATHEM  JIorapupMuUecKas
GyHKIUSA; CTpOUTh €€ Tpapuk U YMETh
OPUMEHATh CBOWCTBA  Jorapumuueckoi
(GYHKIIUM IPU pEeLICHUH 3a]1a4;

BJIA/IeTh TIOHATUSMU TPUTOHOMETPUUECKHE
(GYHKIIUM; CTPOUTh UX TpadUKH U YMETb
IPUMEHATh CBOWCTBA TPUTOHOMETPHUECKUX
(GYHKIMI IpU pelIeHnHy 3a/1ay;

BJa/JE€Th TIOHATHEM oOpaTHas (QyHKLMS;
OPUMEHATh O3TO TMOHSATHE MPU PELICHUU
3ajay;

OPUMEHATh NPU PELICHUM 3a]ad CBOMCTBa
(YHKIMI:  YETHOCTh,  MEPUOJUYHOCTD,
OTrpaHUYEHHOCTD;

IPUMEHATD npu pelieHnu 3a1au
npeobpazoBanus rpaduKoB PyHKINH;
BJIAJI€Th MOHSTUSIMH YHCIIOBAast
MOCIIEIOBATENbHOCTh, apu(pMeTHdecKass Hu
reoMeTpHUECcKast IPOrPeCCus;

OPUMEHATH MPU PEIICHUH 3a7ady CBOMCTBA U
HpU3HAKU apudmeTrnyecKoit U
r€OMETPUUECKOU ITPOTPECCUM.

B noeceonegnoii owcusnu u npu uzyueHuu
opyaux y4eOHbiX npeomemos:

-OIpeesATh N0 IpaduKkaM M HCIOJIb30BaTh
JUIs pelleHMs] NPUKIAIHBIX 3a7a4 CBONCTBA
peabHbIX MPOLECCOB M  3aBUCUMOCTEH
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(HamOoJIbIINE W HAUMEHBIIME 3HAYCHUS,
MPOMEXKYTKH BO3pacTaHusi U  yObIBaHUSA
GYHKIIUU, TPOMEXKYTKH 3HAKOTOCTOSIHCTBA,
ACUMIITOTHI, TOYKH Tieperuda, TMepuoa u
T.IL.);

-MHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOM NPAKTUYECKON CUTYAILUU;.
ompenensaTh 1o Tpadukam TPOCTEUITHE
XapaKTEPUCTUKU TEPUOTAYECKHUX MTPOIIECCOB
B OMOJIOTUH, SKOHOMHKE, MY3bIKE,
paaviocBsi3u W Ap. (aMIumTyda, MEepuoa u
T.I1.)

Brnanets noHsiTueM 6€CKOHEUHO yOBIBAIOIIAsI
reOMETpUYECKasi TMpOTrpeccuss U  yMeTh
MPUMEHSITH €0 MPU PEIICHUH 3a/1aY;
NPUMEHSTh ISl PEIICHUS 3ajlad TEOPHIO

MpeJIeyoB,;
BJIAJIETH ITOHATUSAMUA OCCKOHEYHO OOJBIINE U
OECKOHEYHO MaJible YHCJIOBBIE

MOCJICIOBATEIFHOCTH W YMETh CpPaBHHBATh
OeCKOHEYHO OO0JIbIINE U OSCKOHEYHO MaJble
IIOCJIEN0BATEILHOCTH;

BJIIAJICTh MOHSATUSMHU: MTPOU3BOAHAS (PYHKITUN
B TOYKE, MPOU3BOIHAS (DYHKITUY;
-BBIUUCIISITh TIPOM3BOAHBIC DJIEMEHTAPHBIX
GbyHKIUN 1 UX KOMOWHAIIWH;

-HCCIIeIOBaTh (DYHKIIMKM HA MOHOTOHHOCTh M
IKCTPEMYMBI;

-CTpOUTH rpaKK U MPUMEHSTh K PEIICHUIO
3a/1a4, B TOM YHUCJIE C TApaMeTPOM;

-BJIaJICTh TMOHATHEM KacaTelibHas K rpauKy
GYHKIMM W YMETh TPHUMEHATH €ro IpHu
pEIIeHNH 3a/1a4;

-BJIaJIETH MTOHSTHSIMU nepBooOpa3Has
byHKIHSI, OTIpeIeIEHHBIN HHTETPAT,
-npuMeHsTh Teopemy HproTona—JleitOuuma u
€€ CJICJICTBUS JIJIsl PEIICHUS 3a1a4.

B nosceonegnoll dicusHu u nNpu U3yYeHuu
Opyaux y4eOHbix npeomemos:

-pemath MPUKIATHBIC 33]a4d U3 OMOJIOTHH,
GU3MKN, XUMHW, SKOHOMHKH W JPYTUX
NIPEIMETOB, CBSI3aHHBIE C HCCIEIOBAaHUEM
XapaKTEPUCTHK MPOIIECCOB;

- MHTEPIPETUPOBATH MIOJTyYEHHBIC
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pe3yJIbTaThl
OnepupoBaTh OCHOBHBIMH ONHUCATEIbHBIMU
XapaKTEePUCTUKAMU  YHCIOBOrO  Habopa,
MOHSATUEM TE€HEpalbHasl COBOKYIHOCTb U
BBIOOPKOI U3 HEE,

-ONEpUpPOBATh  NOHATHUSAMHU: YacToTa U
BEPOSITHOCTD coObITHS, cyMMma 151
MPOU3BEICHUE BEPOATHOCTEN, BBIYUCIIATH
BEPOSITHOCTA COOBITUH HAa OCHOBE TMOJICUETA
YUCJIa UCXO/IOB;

-BJIAJIETh OCHOBHBIMU MOHATUSIMU
KOMOWHATOPUKHU U YMETh UX MPUMEHSTH MPU
pELICHNH 3a]aY;

-UMETh TpPEACTaBICHUE 00 OCHOBaX TEOPUU
BEPOSTHOCTEW;

-UMETh TMPEJCTABICHUE O JIUCKPETHBIX U
HEMPEPBIBHBIX CIIyYallHbIX BEJIMYMHAX U
pacrpeeneHusx, 0 HE3aBUCHUMOCTH
CIy4allHbIX BEJINYNH;

-UMETh TPEACTABICHUE O MATEMATHYECKOM
OXUJAHUU W  JUCIEPCUU  CIIyYaWHBIX
BEJIUYUH,;

-UMETh  NPEIACTABJIEHHE O COBMECTHBIX
pacnpeneneHusaX CIIy4YalHbIX BEIUYNH;
-IIOHUMATh CyTh 3aKOHA OOJBIINX YHCEN U
BBIOOPOYHOTO MEeToaa U3MEPEHUS
BEPOSTHOCTEW;

-UMETh MPEICTABIEHUE O HOPMAIBHOM
pacmpeleleHnd M IpUMEpax HOPMAaJbHO
pacrpeeICHHbIX CIIyYalHbIX BEJINYUH;
-UMETh  MPEJCTABICHUE O KOppEISUUU
CIIy4allHbIX BEJINYWH.

B nosceonesnou owcuznu u npu uzyueHuu
opy2ux npeomemos:

-BBIUMCIISITh WM OLEHUBATh BEPOSITHOCTHU
COOBITHI B peasIbHOM KU3HU;

-BBIOMpATh METO/IBI MOAXOJISIIETO
npeCTaBIeHUs] 1 00padOTKU JAHHBIX
-Pemiate  pasHble 3a7ayd  MOBBIICHHOU
TPYAHOCTHU;

-aHAJIM3UPOBATh YCJIOBUE 3a/Ja4M, BHIOUpAThH
ONTUMAJIbHBIA METOJl pEIICHUS 3aJayH,
paccMaTpuBas pa3juyHbIC METO/bI;

-CTPOMTh  MOJIEJIb  PEIICHUs  3a/ayH,
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NIPOBOJNTH JIOKa3aTelbHbIE PACCYKICHHUS
IIPU PEIICHUH 3a]1a4H;

-pemiath 3a7adM, Tpeoyrmme mnepedopa
BapHAHTOB, TPOBEPKH YCIOBUH, BBIOOpA
ONTUMAJILHOTO PE3YJIbTATa;

-aHaTM3UpOBaTh W HWHTEPIPETHPOBATH
MOJTyYEHHBIE PEIICHUSI B KOHTEKCTE yCIOBHS
3aJa4u, BBIOHpAThH peleHus, HE
IPOTUBOpEYAIlE KOHTEKCTY;

-IEPEeBOUTh  TMPU  PEIICHUU  3aJa4d
uHbOpMaIMI0O U3 OAHON (HOPMBI 3amucu B
JIPYTyI0, HCHONB3YyS TpU HEOOXOJUMOCTHU
CXEMBI, TaOIHIIBI, TPAQUKH, THATPAMMBI.

B nosceonegnoll dicusHu u npu U3yYeHuu
opyaux npeomemoas:

-pemath MpakTHYECKUe 3aJaYd U 3aJadd W3
JIPYTHUX TIPEIMETOB

-Brnagets reomeTpuuecKUMU IOHATUSAMH TIPH

pelieHuu 3a1au u MIPOBEJCHUH
MaTeMaTHYECKUX PaCCyKICHHI;
-CaMOCTOSITEILHO dbopMynupoBathb

OTpeNie]ICHUs  TeOMETpUYecKux  (uryp,
BBIJIBUTATh THUIIOTE3bI O HOBBIX CBOMCTBAxX U
MpU3HAKaX TEOMETpUYeCKux Guryp u
00OCHOBBIBAaTh  WJIM  OMPOBEpraTh WX,
000011aTh WJIu KOHKPETU3UPOBATh
pe3ynbTaThl Ha HOBBIX Kiaccax Quryp,
NPOBOAWTh B HECIOXKHBIX  CIydasx
KIacCUpUKauioo QUTyp MO0 pa3IUdHbIM
OCHOBaHUSIM;

-HACCIIEIOBATh YepTEKH, BKJTIOYas
KOMOHMHALIUN buryp, U3BJICKATh,
UHTEPIIPETUPOBaTh M IPE0OpPa3OBHIBATH
uH(pOpMaIIHIO, MPEICTaBICHHYIO Ha
yeprexax;

-pemathb 3a1a4n reoMEeTPUYECKOro

COJICp)KaHUSl, B TOM UHCIIE B CHUTYyallUsX,
KOI/Ia ajJrOpPUTM pEIIeHUs] HE CIeAYyeT SIBHO
U3 YCJIOBUS, BBIIOJHITH HEOOXOAMMBIE IS
peuieHus 3a/1auu JOTIOJTHUTEIbHBIE
MOCTPOEHUS, HCCIEA0BaTh BO3MOKHOCTh
npUMEHeHuss TeopeM U dopMmya s
pelieHus 3anay;

-yMeTh  (QOpMyNnHpOBaTh M  JIOKAa3bIBaTh
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r€OMETPUYECKUE YTBEPXKIICHNUS;

-BJIaJIETh MOHATUSMU CTEPEOMETPHHU:
npusMa, — HapajUlesienurnen, — NUpaMHaa,
TeTpa’ip;

-UMETh  TIPEACTaBJIEHUs 00  aKchmomax
CTEPEOMETPHUH U CIEJCTBUSIX U3 HUX U YMETh
MPUMEHSTh UX MPU PEIICHUH 33/1a4;

-yMEeTh CTPOUTH CEUEHUS MHOTOTPAHHHUKOB C
WCIIOJIb30BAHUEM PA3JIMYHBIX METOJOB, B
TOM YHUCJIE U METOJIa CIIE/IOB;

-MIMETh TIPEJICTABICHUE O CKPEIIMBAIOITUXCS
NIPSIMBIX B MIPOCTPAHCTBE M YMETh HaXOIUTh
yTOJI U PacCTOSTHUE MEXKIY HUMU;
-IPUMEHATh TEOPEMBI O TMAPALICITHHOCTH
IPSIMBIX M TUIOCKOCTEH B TIPOCTPAHCTBE IMPH
pEIICHUN 3a]1aY;

-yMETh PUMEHSTH napauieTbHOe
IPOEKTUPOBAHUE I U300paXKeHUs PUTYD;
-yMETh TPHUMEHSATH MEPIEHIAUKYIIPHOCTH
TPSIMOM ¥ TUTOCKOCTH TPH PEIICHUH 3a71aY;
-BJIaJICTh MOHATUSIMU OpPTOTOHATILHOE
MPOCKTUPOBAHKWE,  HAKIOHHBIE W WX
MPOCKIINU, YMETh TMPUMEHSTh TEOPEMY O
TpeX MePHEHAUKYISIpaxX MPH PEIICHUH 33]1a4;
-BJIAJICTh TIOHATHSIMU PACCTOSHUE MEXKITY
dburypamu B NPOCTpaHCTBE,  OOLIUMN
NEPICHIUKYIAP JIBYX CKPEIIMBAIOIINAXCS
OpsSIMBIX HW  yMETh TPHUMEHATh WX MpH
pEIICHNN 3a]1aY;

-BJIAJICTh TOHSATHEM YTOJl MEXIY MPSIMON H
TUIOCKOCTBIO U yYMETh MPUMEHSTh €ro MpH
pEIICHNH 3a]1a4;

-BJIaJICTh TIOHSATHSMHU JIBYTPAHHBIA  YTOI,
yTo MEXTY MJIOCKOCTSIMH,
NEPIEHANKYJIAPHBIE TIJIOCKOCTH W YMETh
MPUMEHSITh UX MPU PEIICHUH 33/1a4;
-BJIaJICTh MOHATUSMUA pu3Ma,
napajielienune] W TPUMEHSITh CBOMCTBA
napasuieNienureia Ipyu peleHru  3a1ad;
-BIIAJICTh TIOHSITHEM IPSIMOYTOJIbHBIH
napajuiefienurnel W TPUMEHSTh €ro IpH
pEIICHNH 3a]1aY;

-BIIaJICTh  MOHATUSMH TUPaMUIA, BHJIBI
TUPAMU/I, DIIEMEHTHI MPABUIHBHON MTHPAMHU/IBI
Y YMETh IPUMEHAThH UX NP PEIICHUN 33]1aY;
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-UMETh MpEJCTaBICHUE O Teopeme Jilnepa,
MpaBUJIbLHBIX MHOTOIPAHHUKAX;

-BJIaJIETh MOHATUEM IIONIAAN MTOBEPXHOCTEN
MHOTOTPAaHHUKOB M YMETh NPHUMEHSTH €ro
[P pELICHUY 3a]1ay;

-BJIaJIeTh ~ MOHSTHSIMU  Teja  BpalleHUs
(UMIUHAP, KOHYC, Iap U cdepa), UX CeUSHUS
¥ YMETh MPUMEHSITH UX MIPU PEIICHUH 33]1a4;
-BJIaJICTh TIOHSATUSIMU KacaTelbHBIE TMPSIMbIS
U TJIOCKOCTH U yMETh MPUMEHATHh U3 TPHU
pEIIeHNH 3a/1a4;

-IMETh TPEJCTABICHUS O BIHCAHHBIX |
OMHUCAHHBIX cepax U yMEeTh MPUMEHSTh UX
NP pELICHUY 3a]1ay;

-BJIaJIETh  TOHSATUSMU  00bEM, OOBEMBI
MHOTOIPAaHHMKOB,  T€Jl  BpalllEHU U
IPUMEHSTh UX MPU PEIICHUH 33/1a4;

-UMETh  TPEJACTABICHHE O  pa3BepTKe
HUJIMHAPA U KOHYCA, MIONIAJAN MOBEPXHOCTH
MUJINHAPA ¥ KOHYCa, YMETh MPHUMEHSTh HX
IIPY PEIICHUY 3a]1a4;

-MMETh MPEJCTABICHUE O TUIOMAIN CPEPhl U
YMETh IPUMEHSTh €r0 TP PEIICHUH 33]1a4;
-yMeTh peImiaTh 3a7a4dl Ha KOMOWHAITUH
MHOTOTPAHHUKOB U TEJI BPAIICHUS;

-UMETh TPEJCTaBlieHHEe O TOoJ00uH B
IPOCTPAHCTBE U YMETh peuiaTh 3ajJayd Ha
OTHOLIEHWE  O0BEMOB M IUJIOMIAJeH
MOBEPXHOCTEHN MOAOOHBIX (UTYP.

B nosceonesnoii orcuznu u npu usyueHuu
opyaux npeomemoas:

-COCTaBIIAITh C HCIOJb30BAHUEM CBOICTB
TEOMETPUYECKHX (PUTYp MaTEeMaTUYECKHE
MOJIENN VISl PEIICHUS 3a7a4 TPAKTHICCKOTO
XapakTepa U 3a/1a4 U3 CMEKHBIX JUCIHUILINH,
UCCJIENOBAaTh  TMOJYYEHHBIE  MOJAEIH U
WHTEPIPETUPOBATH PE3yIbTAT

-Bnagerp TOHATHSMH  BEKTOpPBI M UX
KOOPJIUHATHI;

-yM€Th  BBINOJHATH  OMNEpaluud  Haj
BEKTOpaMU;

-MCTOJIb30BaTh CKAISIPHOE IPOU3BEICHUE
BEKTOPOB IIPU pELICHUU 33]1aY;

-IPUMEHSITh ypaBHEHHE MJI0CKOCTH,
bopMyly pacCTOSTHUSI MEXAY TOYKaMH,
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ypaBHeHUE chephl IPHU PEIICHUH 33]1ay;
-IPUMEHATh BEKTOPbI U METOJI KOOPJIMHAT B
MPOCTPAHCTBE MPU PELICHUU 3a1a4
-Hcnons3oBarh OCHOBHBIE METOBI
JI0Ka3aTeIbCTBA, IPOBOJNUTH J10KA3aTEIbCTBO
Y BBITIOJIHATH OIIPOBEPIKEHUE;

-IPUMEHATh OCHOBHBIE METOJbl PEIICHUS
MaTEMaTHYECKUX 3a/1a4;

-Ha OCHOBE MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B MIpUPOJE
XapaKTepU30BaTh KPACOTYy U COBEPIICHCTBO
OKPYXamIEro Mupa W  OPOU3BEIACHHUMN

UCKYCCTBA;
-IIPUMEHSATh  MPOCTEHIINE MPOrPAMMHBIE
cpencTBa U AJIEKTPOHHO-

KOMMYHHKAIIHOHHBIE CHCTEMBI IPU PEIICHUH
MaTeMaTHYECKUX 3a/1a4;

-T0JIb30BAThCS MPUKIAIHBIMU IPOrpaMMaMu
¥ TIpOTpaMMaMH CHMBOJIbHBIX BBIYUCIICHUN
JUIS MCCIIENOBAHUSI MATEMATHUECKUX
00BEKTOB
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