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1. TACHOPT PABOYEM IMPOT'PAMMBI YUYEBHOM

JAUCHUIIJIMHBI YII.11 MATEMATHKA

1.1.

PaGouass mporpamma AUCHUILUIMHBI SBJSIETCS YacThi0 00pa3oBaTEIbLHOMU
nporpamMmbl B cootBeTcTBUM ¢ @I'OC CIIO mo mpodeccun 09.01.05 Omneparop
TEXHUYECKOU MOAAEPKKHU.

O06acTb NPUMEHEHUS IPOTPaMMBI

1.2. Mecro yueOHol nucuuruinabl B ctpykrype [HTIKPC:
OIl. O6meo6pazoBaTenbHas TOATOTOBKA

VII. YueOHble npeaMeTsl

VII1.11 Marematuka

1.3. Lenu u 3amaun y4eOHOM AUCIHUILINHBI — TPEOOBAHUS K pe3yJibTaTam
OCBOCHUS YYCOHOU TUCIIUTUINHBI:
Conepxanue 001eo0pa3oBaTebHON

HAIlPpaBJICHO Ha AOOCTHIKCHUC PCIYJIbTATOB ¢€C HUIYUCHUSA B

MIPOTrpaMMBbl JUCIIATUTUHBI
«MareMatuka
coorBeTcTBUM ¢ TpeboBanusiMu DPI'OC COO c ydetom mnpodeccroHaIbHON

HanpasieHHoct @I'OC CIIO.

1.4. KoinuyecTBO 4acOB Ha OCBOCHHE TUCIUILIINHBIL:
MakcuManbHOM yueOHOM Harpy3ku odydaromierocs 322 yaca, B TOM YHUCIIE:
— o0s3aTenpHas ayAuTOpHas ydeOHas Harpys3ka (Bcero) - 312 waca, B TOM
YHUCIIe IpaKTHYecKas MoAroToBka - 156 gacos.
— mpomexyToyHas arrectanus — 10 gacos.
001meo0pa3oBaTeIbHOM

1.5. Ilnanupyemsbie OCBOCHMUS

muctiuInHbl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

pe3yJIbTaThI

Ko u Pe3yabTaThl 00ydeHust

HanMeHOBaHMe

(popmupyembIX O6umue JlncuunInHAPHbIE

KOMIIeTeH Ui
OK 016. BeiOupats | JInuHOCTHBIE  pe3ylbTaThl  JOJDKHBI IP61. BlazeHue MeToIaMH
CTIOCOORI OTpakatb JI0Ka3aTesbCTB, ITOpUTMaMHU
peleHust  3aJad | B YaCTH: TPYIOBOTO BOCIIUTAHUS: pelneHs sapau; yMeHHe
npodeccuoHalbH |- TOTOBHOCTH K TpPYAYy, OCO3HaHHUE (bopMyTHPOBATE oTpe/IeenHs
Ol JIeATEeNIbHOCTH | IEHHOCTH MacTepCTBa, TPY0I00Ue; AKCHOMEL ’
NPUMEHHTENBHO | - TOTOBHOCTb K aKTHBHON JEATENBHOCTH |y pegneny  mpumensts  HX,
K PA3IMYHBIM | TEXHONOTHYECKOH M COMMANBHOM | 1yop iy, P ——.
KOHTEKCTaM HaIpaBJIEHHOCTH, CIIOCOOHOCTh
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WHUIUUPOBATD, IJIaHUPOBATH
n CaMOCTOATCJIBHO BBIIOJHATE TaKYyrO
IS TEILHOCTD;

- WHTEpeC K pa3Iu4yHbiM cdepam
npodeccuoHaNbHON IS TEILHOCTH.
MeTaHpeI{MeTHLIC PE3YyIbTAaThl JOJI’KHBL
OTpa)kath:

OBnanenue YHUBEpCAJIbHBIMU
y4eOHBIMH M03HABATEIbHBIMA
JNEUCTBUSMMU:

a) 0a30BbBIC JIOTHYECKUE JICUCTBUS:

- CaMoCTOSITeNIbHO  (OPMYIUPOBATH
u aKTyaJIu3upoBaTh npobiemy,
paccmaTpuBath

€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHBIN
MIPU3HAK

WIM  OCHOBaHUSA JJs  CpaBHEHUS,
KJ1accupuKauu

H 0000IIEHNS;

- ONpeneNsiTh LEeIu JesTeNIbHOCTH,
3a/laBaTh MMapaMeTpbl U KPUTEPUU HUX
JOCTHKEHHUS;

- BBIABJIATH  3aKOHOMEPHOCTH U
MIPOTUBOPEUUS

B pacCMaTpUBAEMBbIX SIBJICHHUSAX;

- BHOCUTb KOPPEKTHBHI B JIEATEIHLHOCTD,
OIIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LIETISIM, OIICHUBATh PUCKHU TOCIEACTBUI
IEeITEIbHOCTH

0) 0a30BbIE HCCIIEIOBATEIILCKUE
IEUCTBUS:

- BJIAJETh HaBbIKAMH  y4eOHO-
HCCIIEN0BATEILCKOM

U TIPOEKTHOM /eATeNbHOCTH, HABBIKAMHU
paszpelieHus mpoodem;

- BBIABJIATH MPHUUYUHHO-CIICJICTBEHHBIC
CBSI3U

U aKTyaJIU3UpOBaTh 3a/1ady, BBIJBUTATH

THUIIOTE3Y
€C pCeUICHHA, HAXOAUTb apryMCEHTHL
JJIA J0Ka3aTcJIbCTBa CBOUX

YTBEP)KJCHUH, 3aJaBaTh MapaMeTpsl U
KPUTEPUU PELICHUS;

- aHAIM3HUPOBATh IIOJIyYEHHBIE B XOJ€
peleHus 3a/1a4n pe3ynbTaThl,
KPUTUYECKH OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH
N3MEHEHHE

B HOBBIX YCJIOBHUSX;

pa3pabarbIBaTh TUIaH pereHus

paccyX/IeHus B X0/l pEeUICHUs 3a/1a4;
I1PG2. YMeHue OIIEPUPOBATH
HOHITHUSIMHU: CTENEHb qucla,
Jorapudm 4ucliia; yMEHHE BBITIOIHSTD
BBIYNCIICHUE 3HA4YCHUI
U 1peoOpa3oBaHMsI BBIPAKEHUH CO
CTEIEHIMU U norapudmamu,
npeoOpazoBaHus JIpoOHO-
PaLMOHATIbHBIX BBIPAXKEHMUI;

I1PG3. Ymenue OIIepUpPOBATH
HOHITUSIMU: palnoHaJbHbIE,
UppalMOHANIbHbIE,  IIOKa3aTeJbHBIE,
CTETICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YpaBHEHHUS H
HEPAaBEHCTBA, UX CUCTEMBI;

[1P64. YMenue ONIEPUPOBATH
MOHATUSME: (YHKIUS, HETPEephIBHAS
byHKIHA, IIPOU3BOJHAS,
nepBooOpasHas, OTIpeIeTICHHBII
WUHTETpAa, yMEHHE HAXO/IUTh
MIPOU3BOJIHBIE AIIEMEHTAPHBIX
GyHKIMH, WCTONB3ys CHpPaBOYHBIC
MaTepHabl; UCCIIeI0BaTh B
OPOCTEHIIMX CilydasiX (YHKIUU Ha
MOHOTOHHOCTb, HaXO/UTh
HauOoJIbIINE

U HauMeHbIINE 3HaYeHUs (QYHKLUI;
CTPOUTh TIpa)MKd MHOIOWIEHOB C

HCII0JIb30BAHUEM anmnapara
MaTeMaTH4eCKOIro aHaIIN3a;
OPUMEHITh  NPOU3BOJHYIO  IPHU
pelieHnn 3aga4
Ha JIBIDKEHHUE; pellaTb MpPaKTUKO-
OPUEHTUPOBAHHBIC 3a/1auu

Ha HauOOJBIIME M HaWMEHBIINE
3HAYCHUS, Ha HAXOXICHUC TIIYyTH,
CKOPOCTHU U YCKOPCHMU;

ITPGS. Ymenue OIEepPUPOBATH
MNOHATHSIMH: pallMOHANIbHASA QYHKIUSA,
nokasareiabHas (DyHKIUS, CTEleHHas

byHKIM, aorapupmMuuecKas
byHKIHA, TPUTOHOMETPHUUYECKHE
¢byHkuuy,  oOpaTHble  (QYHKIUH;
yMeHue CTPOUTH rpaduKu

U3yYEHHBIX (QYHKLUH, MCHOJIb30BATh
rpaduKy MpU U3y4EHUH MPOLECCOB U
3aBUCUMOCTEH, NPU pEIICHUU 3a]ad
U3 JPYTUX Y4UeOHBIX INpPEJIMETOB H
3aja4 U3 peaqbHON )KM3HU; BBIpaXaTh
dopMynaMu  3aBUCHUMOCTH  MEXAY
BEJIMYMHAMU;




npobiemMbl € Y4eTOM  aHauM3a
HUMEFOLIIXCSI MaTepHaTbHbIX
Y HEeMaTepHaIbHBIX PECYPCOB;

- yMeThb TICPCHOCHTh 3HAHUS B
M03HABATEIIbHYIO

U PaKTUIECKYIO obmactu
KHU3HEICATCILHOCTH;

- yMeTb MHTETPHUPOBATH 3HAHUS U3
pa3HbIX IPEeIMETHBIX o0nacTel;

- BBIIIBUTATh HOBBIC HJEH, NpEAiarath
OpUTHMHAIBHBIC TIOJXO/IBI U PEIICHUS

[IPG6. VYmenue pemarb TEKCTOBBIC
3aaud pa3HbIX TUIIOB (B TOM YHUCIIE
Ha TPOIEHTHI, JOJIM M 4YacTH, Ha
IBIDKEHUE,  paboTy,  CTOMMOCTb
TOBApOB M YCIIYT, HAJOTH, 33aJaudl U3
obnacTé yrpaBlieHUS JHYHBIMH H
CceMEeNHBIMU ¢uHaHCAMN);
COCTaBJISITh BBIPAKEHHsSI, ypaBHEHUS,
HEpaBEHCTBA W HMX CHCTEMBI TIO
YCIOBHIO  33Ja4yd,  HCCIEI0BaTh
MOJy4YeHHOE pEUICHHE U OICHUBATh
NPaBIOTI0I00HOCT PE3yIbTATOB;

[1P67. Ymenue OTIepUpPOBATH
TTOHSITHSIMH cpenHee
apupMeTuIecKoe, MeIhaHa,
HauOoJbIIEe u HauMeEHbIIIee
3HAYeHUs,  pa3Max,  JUCHepCHus,
CTaH/IapPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMEHHUE W3BJIEKATH,
UHTEPIPETHPOBATh  WH(POPMAIIHIO,
NpEJCTaBICHHYI0 B Taliuuax, Ha
JuarpaMmmax, rpadukax,

OTPaXKAIOUIYI0 CBOWCTBA pEaJbHBIX
NIPOIIECCOB M SIBJICHUH; MPEICTABIISATH
WH(pOpPMAITHIO ¢ TTOMOIIBIO TAOIHI] U

Iarpamm; HCCJIEIOBATh
CTaTHUCTUYECKHE JaHHble, B TOM
yucIie

c IPUMEHEHUEM rpaduyeckux

METOJIOB H 3JIEKTPOHHBIX CPE/ICTB;
ITPGS. YMenue OIEepUpPOBATH
MOHATUSMU: CIIy4ailHbII OTIBIT
U ciydailHOoe cOOBITHE, BEPOSTHOCTD
CIIy4aifHOTO coObITHS; yMEHHE
BBIYUCIISATH BEPOSATHOCTD c
HCI0JIb30BaHUEM rpaduyeckux
METOJIOB;  MPUMEHSATH  (POPMYIIbI
CIIOYKEHUS u YMHOXEHUS
BEPOSITHOCTEH, KOMOHMHATOpPHBIE
dakTel ¥ (QopMyNnBl TpU pElICHUU
3aJa4;  OILICHUBATb  BEPOSTHOCTHU
pealbHbIX  COOBITHII; 3HAKOMCTBO
co CIIy4aitHIMHU BETTUYMHAMU;
yMEHUe PUBOIUTH MIPUMEPBI
MPOSIBIICHUSI 3aKOHA OOJNBIIMX YHCET
B MIPUPOJIHBIX
U OOIIECTBEHHBIX SBIICHUSX;

I1P69. YMeHue OIIEPUPOBATH
MOHSATUSIMU: TOUKa, npsimasi,
MJIOCKOCTB, MPOCTPAHCTBO,
JIBYTPAaHHBIN yroJ1, CKpEIIMBAIOIUECs
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psIMbIE, napayiebHOCTh u
NEPICHIUKYISIPHOCTD MIPSIMBIX
U IUIOCKOCTEW,  YIroJl  MEXIY
OPSIMBIMU, yTOJI  MEXAY NPSIMOM
U IUIOCKOCTBIO, Yol  MEXAY
IUIOCKOCTSIMHU, PAacCTOSIHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHHE MEXIY
NOPSIMBIMH,  PAacCTOSIHHE  MEXIY
IUIOCKOCTSIMU; YMEHHE HCIIO0JIbh30BaTh
Opd  pelIeHUuW 3a7ad  H3Yy4eHHBIE
GakTel W TEOpPEMBbl IUIAHUMETPHUU;
yMEHHE OIICHUBATh pa3mepsl
00BEKTOB OKPY>KAIOIIETO MUPA;

I1P610. YMenue OTIEPUPOBATH
MOHSITHSIMHA: MHOTOTPAHHHK, CEUYCHUE
MHOTOTpaHHUKA, KYyO,
napaieNienuIe]], pu3Ma, MupaMuia,
durypa W TMOBEPXHOCTHh BpAICHUS,
OUWTUHAP, KOHYC, 1map, cdepa,

CeueHus burypst BpaIleHus,
IUIOCKOCTh,  Kacaromascs  chepsl,
HWIMH]IPA, KOHYCa, Ioua1b

MOBEPXHOCTU TMHUpPaAMH/bI, IIPU3MBI,
KOHYCa, IUJIMHIPA, TUIOMAIb CPEpHI,
00beM KyOa, MPSIMOYTOJIHHOTO
napaieNenunea, UPaMUJIbI,
NpU3MBI, WIMHIpPA, KOHYca, MIapa;
yMEHHE U300pakaTh MHOTOTPaHHUKH
U TOBEPXHOCTH  BpalleHUs, HX
CCUCHHs] OT PYyKH, C TIOMOIIBIO

YECPTECIKHBIX HHCTPYMCHTOB n
OJICKTPOHHBIX CpCACTB; YMCHHC
paciio3HaBaThb CUMMCTPHIO B

MIPOCTPAHCTBE; YMEHUE PACIIO3HABATH
MPaBWJIbHbIE MHOTOTPaHHUKH;

I1P611 Ymenue OIepUpPOBATH
MOHSITUSIMHU: JBUKECHHE
B MPOCTPAHCTBE, MOJOOHBIE (UTYPBI
B MPOCTPAHCTBE,  HCIOJIb30BATh
OTHOIICHHE IJIOIa/Iel MOBEPXHOCTEMH
U 00bEeMOB MOAOOHBIX (uUTyp MpuU
peIlIeHnH 3a/1ay4;

[1P612. Ymenue BBIUUCIIATH
reOMeTpUYECKHe BENWYHHBI (JIJIHHA,
yroia, IUIOMIaAb, OOBEM, IO

HOBEPXHOCTH), UCTIONb3YS
U3y4eHHbIE (POPMYIIBI U METO/IBI;
[1P613. YMmenue OTIEpUPOBATH

MOHATUAMU: IPAMOYI'OJIbHASA CUCTEMA
KOOpAUHAT, KOOpPAUHATLI TOYKH,
BCKTOD, KOOpANHATBI BCKTODA,
CKaJIPHOC IMPOU3BCIACHUC, YroJi
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MEX/y BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BE/ICHUE BEKTOpa Ha YHUCIIO;
HaxXOJMTh C IIOMOINBID HM3YYEHHBIX
dbopMyn  KOOpIAWHATHI  CEpPEAMHBI
OTpEe3Ka, PAcCTOSHUE MEXAY IBYMs
TOYKaMU;

[1P614. YMeHue BbIOMpAaTh
MOIXOMSIIMNA  M3YYEHHBIA  METOJ
JUIs pelleHusl 3a7ayd, paclio3HaBaThb
MaTeMaTHYeCKHe (axTbI
U MaTeMaTHYecKue  MOJENu B
IIPUPOTHBIX u 0OLIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE; YMEHHE
IPUBOJNTH IpUMEpHI
MaTeMaTHYECKUX OTKPBITHN
pOcCCuiicKOu " MHUPOBOM
MAaTE€MaTHYECKOW HAyKH

OK
conp30BaTh
COBpPEMEHHBIC

02.

Cp€acTBa IIOUCKa,

aHaM3a
MHTEPIpETaAUU
nH(pOopMaIuu,
MH(pOpPMAITMOHH
TEXHOJIOTUU

n

u
bIC
JUIA

BEITIOJTHCHUS 3a/1a4
pohecCHoHAITBHO

1 1eITeNbHOCTU

JIMYHOCTHBIE  PE3YNbTAaThl  JIOJDKHBI
OTpaXaTh B YaCTH: IECHHOCTH HAyYHOTO
TTO3HAHMUS:

-chOPMHUPOBAHHOCTb  MHUPOBO33PEHHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH "
0OLIECTBEHHON MPAKTUKHU, OCHOBAHHOTO
Ha Juanore KYJIbTYp,

CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa B MOJUKYJITYPHOM MHPE;
MertanpeaMeTHble pe3yabTaThl TOJKHBI
OTpaxarb:

Osnagenne YHHUBEPCAITbHBIMH
y4eOHBIMU II03HABaTEILHBIMA
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

- BJAIeTh HABBIKAMU  IIOJIyYCHHS
UHPOpPMALUM W3 HMCTOYHHKOB Pa3HBIX
THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBIISATh
NOMCK, AaHaju3, CHCTEMAaTH3alMI0 |

UHTEPIPETALINIO uHpopManuu
pa3IMYHBIX BUJIOB u bopm
IpECTaBICHNUS;

- CcO3[aBaTh TEKCTHI B  Pa3lIMYHBIX
dopmaTax Cc y4eToM  Ha3zHAuYCHHS
UHpOpMaLlMM M 1EJIeBOM ayAuTOpuUH,
BbIOMpast ONTUMAJIbHYIO bopmy
HpeACTaBICHUs

U BU3YyaJIHU3alllu;

- OLICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTD uHpopManumy, ee
COOTBETCTBUE IPABOBBIM M MOPAJIBLHO-
TUYECKHM HOpMaM;

- UCIOJIb30BATh cpeacTBa
H(pOPMAIMOHHBIX u

I1P61. Bnanenune METOJaMHU
JI0Ka3aTeNbCTB, ITOPUTMaMHU
pelreHus 3a/1a4; yMEHHUE
dbopmMyIHpOBaTh oTpeeNeHus,
AKCHOMBI

U Teopembl,  NPUMEHATh  UX,
MPOBOAUTD JOKa3aTelbHbIE
paccyX/IeHUs B XOJIe peUIeHHs 3a/1a4;
[1PG2. YMenne OTIEPUPOBATH
MOHITHSIMU: CTETEHb quca,
jgorapu@m yucia; yMEHUE BBIIOIHSITh
BBIUHCIICHHE 3HaYeHUI
U 1npeoOpa3oBaHMsl BBIPAKEHUNH CO
CTEEeHIMU u norapudmamu,
npeoOpazoBaHus JIpoOHO-
palroHaIbHBIX BHIPAKEHUN;

I1PG3. YMenue OIEepUPOBATH
MOHITHUSIMHU: paluoHasbHbIE,
UppalMoOHaNbHble,  IOKa3aTeJIbHbIE,
CTCTICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YpaBHEHHUS W
HEPABEHCTBA, UX CUCTEMBI;

I1P64. Ymenue OIEepUPOBATH
NOHATUSIMH: (YHKIIMSI, HETPEPHIBHAS
byHKIHS, IIPOU3BOHAS,
nepBooOpasHas, OIIPEIECIECHHBIN
WHTErpa; yYMEHHUE HaxOJIUTh
MIPOU3BOJHBIE 3JI€MEHTapPHBIX
GyHKIMA, WCHONB3YS CIPAaBOYHbBIE
MaTepHuabl; HCCIIEI0BATh B
npocTedmux ciaydasx (QyHKIUH Ha
MOHOTOHHOCTb, HaXO/IUTh
HauOOoJIbININE

U HaWMEHbIINE 3HAYCHUS (DYHKITHIA;
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KOMMYHHKAIITHOHHBIX TEXHOJIOTHH B
peIICHNN KOTHHUTHUBHBIX,
KOMMYHHKATHUBHBIX u
OpraHru3allMOHHBIX 3aga4d C
coOoIcHIEM TpeOoBaHUiA
OPTrOHOMHUKH, TCXHUKH 0e3o0I1acHo CTH,
TUTHEHBI, pecypcocOepexeHus,

IMPaBOBbBIX MW OTHUYCCKUX HOPM, HOPM
UH(POPMALMOHHON 0€30MIaCHOCTH

CTpPOUTh TpaUKd MHOTOUWIEHOB C

UCII0JIb30BAHUEM anmnapara
MaTEMaTH4ECKOIO aHaIu3a;
OPUMEHSTh  NPOU3BOAHYID  IPHU
pelieHnn 3a1a4
Ha JIBIKEHHWE; pellarh IPaKTUKO-
OPUEHTUPOBAHHBIE 3a/1a4uu
Ha HauOoJbIIME U HAUMEHbILINE
3Hau€HUs, Ha HaXOXXJEHUE IIyTH,

CKOPOCTH U YCKOPEHUS;

I1PGS. Ymenue OTIepUpPOBATH
MOHATUSIMH: palliOHAIbHAS QYHKIHUS,
nokaszatenbHast (QYHKIUS, CTETICHHAs

byHKIMS, Jgorapupmuueckas
byHKIMS, TPUTOHOMETPUYECKHE
¢yHkuuM,  oOpaTHble  (YHKIMH;
yMEHUe CTPOUTH rpaduxu

W3YYCHHBIX (YHKIIMH, WCIOJE30BaTh
rpaduku Mpu U3y4eHUH MPOLIECCOB U
3aBUCHMOCTEH, MPU PEIIeHUH 3a]ad
U3 JPYrUX YYeOHBIX TIPEIMETOB H
3a/1a4 U3 peaIbHOM KU3HU; BBIPAKATH
dbopMynaMu  3aBUCUMOCTH ~ MEXAY
BEJIMYMHAMU;

[IP66. YmeHue pematb TEKCTOBBIC
3aJa4id pa3HbIX THUIOB (B TOM 4YHCIIE
Ha TMPOLIEHTHI, JOJM M YacTd, Ha
IBUXKEHHEe,  paboTy,  CTOMMOCTb
TOBapoOB M YCIIYT, HAJIOTH, 3a/1a4Hl U3
o0nacTu yIpaBJI€HUS JHYHBIMH U
CEMEHHBIMHU (buHaHCAMM);
COCTAaBIIATh BBIPAXKEHHS, YPAaBHEHUS,
HEPAaBEHCTBA U HUX CHCTEMBI IO
YCIOBUIO  3aJaud,  HUCCIIEJOBATh
MOJIyYEHHOE pEIlIeHUE U OLIEHUBATH
MPaBA0IOI00HOCTh PE3ylIbTaTOB;

I1P67. Ymenue OIEepUPOBATH
MOHATUSMU: cpenHee
apudmeTuyecKoe, MeuaHa,
HauOoJbIIEe u HauMeEHbIIIEe
3HAa4YeHus,  pa3max,  JUCIIEepCHs,
CTaHJIApPTHOE OTKJIOHEHHUE YHCIIOBOTO
Habopa; yMEHHUE W3BJICKATh,
UHTEPIPETHPOBATh  UHGOPMAIIHIO,

MpE/ICTaBICHHYI0 B Ta0luiax, Ha
rarpaMmmax, rpadukax,
OTpaXalollyl0 CBOICTBa peallbHBIX
MIPOIIECCOB U SIBIICHUI; MPEACTABIATH
WH(GOPMAIIHIO C TTOMOIIBI0 TaOIHIl U
arpamm; UCCIIeIOBATh
CTAaTHCTUYECKUE JIaHHBIE, B TOM

9




qucie

c IPUMEHEHUEM rpadu4ecKux
METOJIOB 1 3JIEKTPOHHBIX CPE/ICTB;
ITPGS. YMmenue OIIEpUpPOBATH
[IOHATUSAMH: CIIy4aiHbI1 OIIBIT
U CciydailHOe COObITHE, BEPOSTHOCTD
CIIy4aitHOTO coObITHS; yMeHue
BBIUUCIIATH BEPOSATHOCTD c
HCII0JIb30BAHUEM rpadu4ecKux
METOJIOB;  IPUMEHATH  (OPMYIIBI
CJIOYKEHUS u YMHOXEHUS
BEPOSITHOCTEH, KOMOMHATOpPHBIE
dakTel U (QOpMyNIBI TpU pELICHUU
3a7a4;  OLIEHMBaTb  BEPOATHOCTH
peabHBIX  COOBITUH; 3HAKOMCTBO
co CIly4yaliHBIMH BEITMYNHAMU;
yMEHHE IPUBOJIUTH IPUMEPHI
MPOSIBJICHUS! 3aKOHA OOJBIIMX YHCET
B MIPUPOIHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

I1PG9. Ymenue OTIepUpPOBATH
MOHITHUSIMU: TOUKa, npsimas,
MJIOCKOCT, IPOCTPAHCTBO,
JIBYIPaHHBIN yroJj, CKpeIlHBaIoIINecs
psIMBbIE, HapaelbHOCTh u
HNEepHIEHIUKYIIPHOCTD HPSIMBIX
U TUIOCKOCTEW,  YroJl  MEeXIy
OPSAMBIMH, YroJd MeXAy MpsSMOn
U IUIOCKOCTBIO,  YIrOJI — MEXAY
IUIOCKOCTSIMHU, PacCTOSHUE OT TOYKHU
JI0 IUIOCKOCTH, PAcCTOSIHHE MEXITY
OPSAMBIMHM,  PAcCTOSHME  MEXIY
IUIOCKOCTSIMU; YMEHHUE HUCIOJb30BaTh
OpU peIIeHUH 3a7ad  H3Yy4eHHbIE
GakThl M TeOpeMbl IJIAHUMETPUHU;
yMeHue OLICHUBATh pa3mepsl
00BEKTOB OKPYKAIOIIEro MUPA;
I1P610. YMeHue ornepupoBaTh
HNOHATUSIMH: MHOTOI'DaHHMK, CEYEHHE
MHOTOI'DaHHUKA, Ky0,
napajesenurnes, npusma, nupaMmuia,
¢urypa u TMOBEPXHOCTb BpAIIEHUS,
IWINHAP, KOHYyC, Imap, cdepa,

CEUEHUs burypst BpalleHus,
IUIOCKOCTh,  Kacaromascs — cdepsl,
WINHpA, KOHYca, iouiaib

MOBEPXHOCTU TMHMPAMHJIbl, TPU3MBI,
KOHYCa, IMIMHJIPA, IUIOIAdb Cepsl,
o0veM  KyOa, MIPSIMOYT OJIbHOTO
napaenenunena, OUpPaMUIbI,
NpU3MbI, LWJIMHIpPA, KOHYca, MIapa;
yMEHHUE U300pakaTh MHOTOTPaHHUKU
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u IMOBCPXHOCTHU BpalicHus, Hnux
CCUCHUA OT PpPYKH, C TIOMOIIBIO

YCPTCIKHBIX HHCTPYMCHTOB u
SJICKTPOHHBIX CpCACTB; YMCHHC
paciio3HaBaTb CUMMCTPUIO B

MIPOCTPAHCTBE; YMEHUE PACIIO3HABATH
MPaBWIbHBIC MHOTOTPaHHUKH;

I1PG11 Ymenue OIEpUPOBATH
TOHSITHSIMH JIBUKCHHC
B INPOCTPAHCTBE, MOJ00HBIE (PUTYPBHI
B TIPOCTPAHCTBE,  HCIOJIL30BATh
OTHOINICHHE IJIONI/IeH MOBEPXHOCTEH
u 00beMOB MOAOOHBIX (uUTryp Tpu
pEIICHUH 33]1aY;

ITP612. YmMmenue BBIYUCIIATH
TCOMETPUYECKHE BEIMYMHBI (JITMHA,
yroj, TIuionaab, OO0BEM, IUIOIIAIb

MMOBEPXHOCTH), HCTOJIb3YsI
U3y4eHHBIE POPMYITBI U METOIBI;
[1P613. Ymenue OTIepUpOBATH

MOHSATUSAMHU: TIPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, KOOPJAMHATHI  TOYKH,
BEKTOP, KOOPJIUHATHI BEKTOPA,
CKAJIIPHOE  TPOU3BEIACHUE,  YIroJI
MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOpa Ha YHCIIO;
HaxOJIUTh C TIOMOIIBIO H3YYCHHBIX
dbopMyT  KOOPAMHATHI  CEPEIUHBI
OTpE3Ka, PACCTOSIHHE MEXKIy ABYMS
TOYKAMHU;

[1P614. Ymenue BBIOMPATH
NOIXOMSIIMNA  M3YYEHHBId  METOJ
JUIsL peleHusl 3aJlayd, pacro3HaBaTh
MaTeMaTUYECKHE bakThl
A MaTeMaTHYeCKHe MOJEIM B
MIPUPOTHBIX u 0OIIIeCTBEHHBIX
ABIIGHUSIX, B HCKYCCTBE, YyMEHHUE

OK 03.
IInanupoBath

U PEeaTn30BbIBAThH
COOCTBEHHOE
npodeccuoHalbH
oe

u JIMYHOCTHOE
pasBHTHE,
pearnpuHIMAaTe
BCKYIO
JESATEIbHOCTD

JIMYHOCTHBIE  pe3yNbTaThl  JOJDKHBI
OTpaXkaTh

B YacTH: JIyXOBHO-HPaBCTBEHHOIO
BOCIIUTaHMS:

- c¢(hOpMUPOBAHHOCTb HPABCTBEHHOT'O
CO3HAHMS, STUYECKOTO MTOBEICHMUS;

- CHOCOOHOCTH OLIEHMBATh CUTYAIHIO U
[IPUHUMAaTh  OCO3HAHHBIE  PELICHMUS,
OPUEHTUPYSICH Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAaHHWE JMYHOIO BKJIaJa B

MIPUBOJIUTH MIPUMEPHI
MaTeMaTUYECKHUX OTKPBITHI
poccuiickoi u MHPOBOM
MaTE€MaTUYECKOU HAyKu

I1PG1. Bnanenue METOJaMU
JI0Ka3aTelIbCTB, aNropuTMamMu
pereHus 3ajad; yYMEHUE
dbopMynupoBaTh OmpeneneHus,
aKCHOMBI

u TEOPEMBI, NPUMEHSTH HX,
MPOBOJIUTH JIOKa3aTelIbHBIC

pacCy:KACHUA B XOAC PCHICHUS 3a1a4;

[1P64. YMeHue OIIEPUPOBATH
HNOHATUSAMH: (YHKIUS, HETpepbhIBHAS
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B
npodeccuoHalbH
ot cdepe,
MCIOJIb30BAaTh
3HAHHS

[0 I1IPaBOBOU U
¢buHaHCOBOU
rPaMOTHOCTH B
Pa3IUYHBIX
YKH3HEHHBIX
CHUTYaIHIX

MOCTPOEHUE YCTONYNUBOTO OYIyIIEro;
- OTBETCTBEHHOE OTHOILIEHHUE K CBOUM

poaUTENISIM
u (WIM) JpyruM WiICHaM CEMbH,
CO3JaHHIO0 CEMbH Ha OCHOBE

OCO3HAaHHOTO  IIPUHATHS  LEHHOCTEHN
CEMEMHON JKU3HU B COOTBETCTBHHM C
TpaauLusAMHU HapooB Poccuu;
MertanpeaMeTHble pe3ylbTaThl TOJKHBI
OTpaxarb:

OBnanenue YHUBEpCAJIbHBIMU
peryasTUBHBIMH JIEHCTBUSMHU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEIbBHO  OCYIIECTBIISIThH
[103HABATEIbHYIO NeSITeNIbHOCTD,
BBISIBJISITH po0GIIeMBl, CTaBUTh
u popmynupoBaTh COOCTBEHHBIE 3a/1a4H
B 00pa3oBaTeIbHON JESITEIIBHOCTH U
KU3HEHHBIX CUTYaIUsX;
CaMOCTOSITEJIBHO ~ COCTaBJISATh  IUJIaH
pemieHuss  mMpoOJieMBl ¢ YUETOM
HMMEIOIUXCA PECypCcOB, COOCTBEHHBIX
BO3MOKHOCTEN

U TPEernoyTeHWH; JaBaThb  OIEHKY
HOBBIM CHUTYaLlUsIM;

0) CAaMOKOHTPOJIb:

WCIOJIb30BaTh MPUEMbI peIeKCHH s
OIICHKM CHUTyalluu, BbIOOpa BEPHOIO
pelIeHus;

- yMeTb  OLIGHMBAaTh  PHUCKH H
CBOEBPEMEHHO NMPUHUMATh PEIICHUS 0
UX CHUKCHHUIO;

B) SMOLIMOHAIbHBIH WHTEJJIEKT,
IpenoJiararonuii copMUpPOBAHHOCTH:
BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIICH
CTpEeMJICHHE K JOCTHKEHHUIO LEeIH H
yclexy, ONTHMH3M, HHHUIIMATUBHOCTD,
yMEHHE JeCTBOBATb, UCXOMS
U3 CBOMX BO3MOYKHOCTEI;

- HMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTD
MOHMMATh 3MOI[MOHATILHOE COCTOSIHUE

JpYyrux, YUUTHIBATh
ero npu OCYILIECTBIEHUHU
KOMMYHHKAIIUH, CHOCOOHOCTh K

COUYYBCTBHIO M COTIEPEKUBAHMUIO;
- COLMAJbHBIX HaBBIKOB, BKJIHOYAOLINX
CMOCOOHOCTh BBICTPAaWBaTh OTHOUICHHUS
C JpYTUMH  JIIOABMH, 3a00THTbHCA,
NpOSIBIATH  HMHTEpPEC W paspeniarb
KOH(QJIUKTBI

byHKIHS, POU3BOIHAS,
nepBooOpasHasl, OTIpe/ICIICHHBIH
UHTErpa; yYMEHHE HAXOJIUTh
POM3BOJIHBIC 3JIEMEHTAPHBIX
GyHKIUI, WUCMOJB3Yys CIPAaBOYHBIC
MaTepHaIbl; UCCIICIOBATh B
OPOCTEHUIIMX CiTydasiX (QYHKIUH Ha
MOHOTOHHOCTb, HAXOJIUTh
HanOoJIbIINE

U HauMEHbIIWE 3HAYCHHUS (YHKIUI;
CTpOUTh TpadUKd MHOTOUIECHOB C

HCII0JIb30BAHUEM anmnapara
MaTeMaTU4eCcKoro aHaIIN3a;
NPUMCHSITh  TPOW3BOJHYIO  IPH
petieHun 3a1a4
Ha JBWKEHUE;, pelarh MPaKTUKO-
OPHUEHTHUPOBAHHBIC 3a/1a4uu

Ha HauOoJblIME U HAUMEHbINE
3HAYEHHUs, Ha HAXOXJEHHE NYTH,
CKOPOCTH M YCKOPEHUS;

[1PGS. Ymenue OTIepUpPOBATH
TOHATHUSIMH: palliOHANbHAS (QYHKIIHS,
HoKasarenbHas (QYHKIUS, CTETICHHAsS

byHKIHA, norapudmudeckas
byHKIHS, TPUTOHOMETPHUYECKHE
byHKIIMKA,  OOpaTHBIE  (PYHKIIHH;
yMeHUe CTPOHTH rpaduku

M3YYEHHBbIX (YHKIHH, UCIOJIB30BATh
rpaduky Mpu U3y4eHUH MPOLIECCOB U
3aBUCHUMOCTEH, NMpU pelieHu 3ajad
U3 JpPYrux Y4eOHBIX NPEIMETOB H
3a]a4 U3 peaJbHOM KU3HU; BHIPAKATH
dbopMynamMu  3aBUCUMOCTH  MEXKIY
BEJIMYUHAMU;

[IP66. YmeHue pemarb TEKCTOBBIC
3aJa4d pa3HbIX THUIOB (B TOM 4YHCIIe
Ha TMPOLIEHTHI, JOJIM M YacTH, Ha
IBUXKEHHE,  paboTy,  CTOMMOCTH
TOBapOB M YCIIYT, HAJIOTH, 33/1a4l U3
o0nacTu ympaBieHHs] JUYHBIMU H
CEMEHHBIMHU (buHaHCAMM);
COCTaBIIATh BBIPAKEHHS, YPAaBHEHUS,
HEPAaBEHCTBA U UX CHCTEMBI TI0
YCIOBUIO  3aJa4yd,  HUCCIIEJOBATh
MOJIyYEHHOE pEIIeHHE U OLIEHUBATH
MPaBA0INOI00HOCTH Pe3ylIbTaTOB;

[1P67. YMeHue OIIEPUPOBATH
HOHITHSIMHU: cpenHee
apudmeTHuecKoe, MeHNaHa,
HaunOoJIbIIIee u HauMEHbIIIEe
3HAUEHUs,  pa3Max,  JUCHEPCHUS,
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CTaHAAPTHOC OTKJIIOHCHUC YUCIIOBOI'O

Habopa; yMEHUE W3BJIEKATbD,
UHTEPIIPETHPOBAThL  UH(GOPMAIIHIO,
NPEICTAaBICHHYI0 B Ta0lMIax, Ha
JuarpaMmmax, rpadukax,

OTPaXaIIYI0 CBOWCTBA pPEaJbHBIX
IIPOLIECCOB U SIBJIEHUIl; NPEACTaBIATh
UH(POPMAILIMIO C TIOMOIIBIO TAOIUI] U
Jyarpamm; UCCJIEIOBATh
CTaTHUCTUYECKUE JaHHblE, B TOM
YHcie ¢ MPUMEHEHHEM TpapuuecKux
METOJIOB 1 3JIEKTPOHHBIX CPE/ICTB;
I1PGS. Ymenue OTIepUpPOBATH
MOHATUSAMU: CIy4YalHBIA ONBIT W
ciydailHOe COOBITHE, BEPOSTHOCTH
CIIy4aitHOTO coObITHS; yMeHue
BBIYUCIIATH BEPOSATHOCTD c
HCITOJIb30BAaHNEM rpaduyeckux
METOJIOB;  NPUMEHSATH  (POPMYIIbI
CJIOYKEHUS U YMHOXEHUS
BEPOSITHOCTEH, KOMOMHATOpPHBIE
dakTel ¥ (QOopMyNIBl TpU pElIeHUU
3a]a4;  OLIGHMBAaTb  BEPOSTHOCTHU
peanbHbIX  COOBITUH;  3HAKOMCTBO
co CIly4alHbIMU BEJIMYMHAMY;
yMEHue IPUBOANUTH IPUMEpPbI
IPOSIBJICHUSI 3aKOHA OOJIBIINX YHCET
B HPUPOIHBIX
U OOILIECTBEHHBIX SIBICHUSAX;

[1P614. Ymenue BBIOMPATH
NOIXOMSIIMNA  WM3YYEHHBIM  METOJ
JUI pelleHus 3aJlaud, paclo3HaBaThb

MaTeMaTUYECKHE (bakThI
A MaTeMaTHYeCcKHue  MOJEIU B
MIPUPOTHBIX u 0OIIIeCTBEHHBIX
ABIIGHUSX, B HCKYCCTBE;, YMEHHUE
MPUBOJNTH IPUMEPBI
MaTeMaTHYECKUX OTKPBITHI
poccuiickoi u MHPOBOM

MaTeMaTHYeCKON HayKu
OK 04.|JIuuHOoCTHBIE  PE3yNbTAThl  JOJDKHBI IP67. VMerme OTepHpPOBATh
OddexrupHO OTpaXaTh TMOHATHAMU: cpenHee
B3aMMO/ICIICTBOBA |B YaCTH: IEHHOCTH HAYYHOTO H03HaHI/ISIv2 apHbMeTHYECKO., MeTHaHa,
Th 0CO3HaHHUE LIECHHOCTH HAYYHOU | Lo e o iTee - e —
u paboTath B |JESITENHHOCTH, TOTOBHOCTE | 3payerpg, pasMax, McTepCHs,
KOJIICKTHBC OCYIICCTBILATD TIPOCKTHYIO 1 CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOIO
1 KOMaH/Ie HCCIIEI0BATENIbCKYIO JCATeNBHOCTD | o opa yMeHe M3BIICKATS,
MHAMBHIYAILHO 1 B IPYIIIC UHTEPIPETUPOBATH nH(pOpMAIIHIO,

MCTaHpC,I[MCTHLIC PE3YyIbTAThl JOJI’KHBI
OTpaXKarTh:

OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMHA

NpEJCTAaBICHHYI0 B TaOiMIax, Ha
JrarpaMmmax, rpadukax,
OTPaXalOUIYl0 CBOICTBA pEaJIbHBIX
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KOMMYHHUKATHBHBIMUA HeﬁCTBHﬂMH:
0) coOBMECTHas ACATCIBHOCTD:

- MIOHUMATh u HCI0JIb30BATh
MIPEUMYILIECTBA KOMaHIHOM 51
WHAUBUYAIbHOH paboThI;

- I[pUHUMAaTh I[EJIA  COBMECTHOM
NESITEIbHOCTH,  OPraHHU30BbIBaTH U
KOOpJAMHUPOBATh JCHCTBUS 1O €€
JOCTUKEHUIO: COCTaBJIISITh I1aH
JICUCTBUMA,  paclpelessiTb pPoOJd  C
y4eTOM MHEHUI YYaCTHUKOB
o0CcyXJaTb pe3yabTaTbl COBMECTHOM
paboTh;

OBnanenue YHHUBEPCATbHBIMU

PEryNSITUBHBIMU AEUCTBUSIMHU:

T') IPUHATHE ce0s U IPYTUX JIIOIEH:

- IPUHMMATh MOTHBBI WU apryMEHTHI
IPYTUX oaen npu aHAIIN3e
Pe3yNbTaTOB AEATEIbHOCTH;

- TpuU3HaBaTh CBOE IPaBO M IMPaBo
TPYTUX N7
Ha OIINOKH;

- pa3BHBaTh CIOCOOHOCTH IOHHMATH

IIPOLIECCOB U SIBJICHUIl; PEACTABIATh
UH(POPMALIMIO C TOMOIIBIO TAOIUI] U
Jarpamm; UCCIIEI0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM
quCciIe C MPUMEHEHHEM TpapHuuecKuX
METOJIOB 1 3JIEKTPOHHBIX CPE/ICTB;

I1PGS. Ymenue OIIepUpPOBATH
MNOHATUSAMM: CIyYalHBIA OIBIT W
ciydailHOe COOBITHE, BEPOSTHOCTH
CIIy4aitHOTO coObITHS; yMeHue
BBIUNCIIATH BEPOSATHOCTD c
HCITOJIb30BAaHNEM rpaduueckux
METOJIOB;  NPUMEHSATH  (POPMYIIbI
CJIOYKEHUS U YMHOKEHUS
BEPOSITHOCTEH, KOMOMHATOpPHBIE
dakTel ¥ (QOpMyNIBI TpU pELICHUU
3aJa4;  OILIGHUBAaTb  BEPOSTHOCTHU
peaTbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHbIMH BEJIUYMHAMU; YMEHHUE
NPUBOJUTH TPUMEPHI  TPOSIBICHUS
3aKOHa OOJIBIIMX YHCE B IPUPOIHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

MHP C HO3ULIUH JPYroro 4eaoBeKa [1P614. 5 Ymenne 5 BBIOMPATD
MOAXOAIINI U3YYEHHBIH METOJ s
pelieHus  3aJayd,  paclo3HaBaTh
MaTeMaTHYECKHe bakThI
M MaTeMaTHYecKue  MOJeNu B
MPUPOTHBIX u 0OLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE;, YMEHHUE
MIPUBOIUTH IpPUMEPBI
MaTeMaTHYeCKUX OTKPBITUI
poccuiickon u MHPOBOM
MaTeMaTHYeCKON HayKu
OK 05. |JInunocTHBIC  pe3ynbTaThl  JOJKHBI | [1pg| Branenue MeToIaMu
OcymecTBaATS OTpaXaTh JIOKa3aTeNbCTB, IroOpuTMaMu
YCTHYIO U | B 4aCTHU: ACTETUYECKOTO BOCITUTAHUS: petiens 3a1a4; yMeHHe
MUCEMEHHYIO - OCTETHYECKOE OTHOMIEHHE K MHPY, | tonyyvinposats ’ oTIpe/IeIeH S
KOMMYHHKALMIO | BKIIOYAsi CTCTHKY ObITA, HAYYHOTO H | ooy o TEOPEMBI, TIPHMCHSTH HX’
Ha TEXHUYECKOTO  TBOPYECTBA,  CHOPTA, | 1yopo oy, ’ ,Z[OKaBaTeHBHBIe,
roCyJlapCTBEHHOM i;
yaap TpyAa U OOILIECTBEHHBIX OTHOIICHUH; PACCYIKJICHHST B XO/I€ PEIISHHsT 33124,
SI3bIKE - CHOCOOHOCTH BOCHPHHUMATE | [Tpa8 VMerue OTepHpPOBATh
Poccuiickoit pa3IMYHbIe BUBI MCKYCCTBA, TPAMULHHI | oo o . ClyYaifHblii  OMBIT W
Deneparmn M TBOPHCECTBO ~ CBOCTO M JPYIHX | cpvyaiiHoe CcOGBITHE, BEPOSTHOCT
c Y4ETOM | HapoJIoB,  OMLYIIATh  OMOWHMOHAIBHOE | o yoraiinoro COBBITHSL: yMeHre
v (v b
0COOEHHOCTEH BO3JICHICTBUE UCKYCCTBA; BEIYHCIIST BEPOSITHOCT c
COLMANBHOTO M| MeTanpeaMeTHbIC PE3YNbTATl JOJDKHBL | Lo o oo o rpadueckux
KYJbT :
YABTYpPHOTO OTpaKATH METOJIOB;  MPHUMEHSTh  (POPMYIIBI
KOHTEKCTa Osnajenue YHUBEPCANBHBIMU | (pooo o . YMHOIKEHUS
KOMMyH6I/IKaTI/IBHLIMI/I JIEHCTBUSIMHU: BEPOATHOCTEI, KOMOHHATOPHBIE
a) OOIICHHE: - OCYWCCTBIATE | hakter m (opMyasl NpU  pelIeHHH
KOMMYHHKAIIH 3a/1a4;  OIICHUBATh  BEPOSITHOCTH
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BO Bcex c(hepax KU3HU;

- pacrno3HaBaTh HeBepOaIbHbBIE
CpeacTBa oOmieHus, MMOHUMATh
3HaYCHUE COLMAITBHBIX 3HAKOB,
pacro3HaBaTh MIPEIOCHITKI
KOH(DJIMKTHBIX CHUTYyallMii ¥ CMSr4arh
KOH(JINKTBI,

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO
TOYKY 3pEHHUS C HCHOJIb30BaHUEM
SI3BIKOBBIX CPEICTB

peanbHBIX  COOBITHH;  3HAKOMCTBO
co CITly4ailHBIMH BEITUYMHAMU;
yMeHUue MPUBOIUTH MIPUMEPHI
NPOSIBJICHUSI 3aKOHA OOJBIIMX YHCET
B TIPUPOJTHBIX
¥ OOIIECTBCHHBIX SIBICHUSX;

ITP69. Ymenue OIIepUpPOBATH
TOHSITHSIMH TOYKa, npsimjasi,
TUIOCKOCT, IPOCTPAHCTBO,
JBYTPAaHHBIN YroJ1, CKPEIIUBAIOIINECS
npsMebIe, napaieIbHOCTh u
NEePIEHINKYISPHOCTD MIPSIMBIX
U TUIOCKOCTEW,  Yroll — MEXIy
OPSIMBIMH,  yTOJI  MEXKIY TPSIMOM
U IUIOCKOCTBIO, YOI — MEXIY
TUTOCKOCTSIMHU, PacCTOSIHUE OT TOYKH
N0 TUIOCKOCTH, PACCTOSTHHE MEXIY
NPSIMBIMH,  PacCTOSHHE  MEXIY
TUTOCKOCTSIMU; YMEHHUE HUCIIOJIh30BaTh
NpA  peIIeHUuW 3a7ad  H3ydeHHbBIE
GakTel W TEOpeMBl IIJIAHUMETPHH;
yMEHHE OIICHUBATh pa3Mepsl
00BEKTOB OKPY)KAIOIIETO MUPA;
I1P610. YMeHne omnepupoBaTth
MNOHITUSIMH: MHOTOTPAaHHHK, CEUYECHUE
MHOTOT'PaHHUKA, KyoO,
napajuiefienunes, npu3sMa, mupaMuaa,
durypa u MOBEPXHOCTb BpaIllEHUS,
OWIUHApP, KOHYC, Imap, cdepa,

ceueHus burypst BpallleHus,
IUIOCKOCTh,  Kacaromascs  chepsl,
HUWIMH]IPA, KOHYCa, II0UIa/1b

MOBEPXHOCTU THPAMHJIBI, TPU3MBI,
KOHYCa, IWJIMHIPA, IUIOIMadb CPEpsl,
o0beM KyOa, MPSMOYTOJILHOTO
napajiesienurea, UPaMUIbI,
NpU3MBI, LNWIMHIpA, KOHYca, Iiapa;
yYMEHHUE U300pakaTh MHOTOTPaHHUKH
U TOBEPXHOCTH  BpalllEHUS, HX
CCUCHHMs] OT PYyKH, C TOMOIIBIO

YCPTCIKHBIX HHCTPYMCHTOB n
SJICKTPOHHBIX CpCACTB; YMCHHC
paciio3HaBaThb CUMMCTPUIO B

IPOCTPAHCTBE; YMEHHE PACIO3HABATh
IpaBUJIbHbIE MHOTOI'PaHHUKHY;

I1P611 YMeHue OIIEPUPOBATH
HOHATUSAMHU: JIBIDKEHUE
B TNPOCTPAHCTBE, M000HBIE (PUTYPEHI
B IPOCTPAHCTBE;  HCIOJb30BATh
OTHOILIEHHE IJIOIIAJIeH MOBEPXHOCTEN
U 00beMOB MOJOOHBIX GUTYp TpH
peLIeHUH 3a]1ay;
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I1P612. Ymenue BBIYUCIIATH
TEOMETPUYECKHE BEIWYUHBI (JIJTMHA,
yroia, IUIOMIaab, OO0BEM, IJIOMIA/b
MIOBEPXHOCTH), UCIIOJIBb3YS
U3yYCHHBIC POPMYITBI U METO/IBI;
[1P613. YMenue OTIEPUPOBATH
MOHITHSIMH: TIPSIMOYTOJIbHAS CHCTEMa
KOOpJIWHAT, KOOPAMHATHI  TOYKH,
BEKTOD, KOOPAMHATHEI  BEKTOPA,
CKaJsIpHOE  TIPOMW3BEICHHE,  yroll
MEXy BEKTOPaMH, CyMMa BEKTOPOB,
MPOW3BEJICHUE BEKTOpa HA YHUCIIO;
HAXOJHWTh C TIOMOIIBIO HM3YYEHHBIX
dbopMynT  KOOPAMHATHI  CEPEIUHBI
OTpEe3Ka, PACCTOSHUE MEXTy IBYMS
TOYKaMU;

[1P614. Ymenue BBIOWpATH
MOIXOMSIINNA  M3YYEHHBIM  METOJ
JUISL pelieHus 3a7adM, pacrio3HaBaTh

MaTe€MaTHYECKHE (baxTsI
U MaTeMaTH4yecKue MOJEeId B
IPUPOJHEIX M OOIIECTBEHHBIX
ABJICHUAX, B MCKYCCTBE, YMEHHE
IIPHBO/IUTh IIPHMEPEI
MaTeMaTU4eCcKuX OTKPBITHI
poccuiickon u MHPOBOM
MaTeMaTUYEeCKON HayKu
OK 06. | JInuHOCTHBIC ~ pE3yNbTaThl  JOJKHBI | [1pg1. Branenue MeToaMu
Tposissty OTpaxarb JI0Ka3aTeJIbCTB, aNrOpUTMaMH
IpaXkJaHCKO- B YaCTHU: pemerms sanau: S—
MATPHOTHUECKYO |- IPDKJIAHCKOTO BOCIMTAHMUS: IPHHATHE | o re o ary, e
HO3ULUIO, TpaJMIIMOHHBIX HAIMOHATBHBIX, | oo o
JEMOHCTPHPOBATH | 00IIECUEIOBEUECKHX YMBHHCTHUCCKHX | [ peopenir mpuMensts WX,
OCO3HAHHOE ¥ JEMOKPaTUYECKUX HEHHOCTEH; IPOBO/TATE IOKA3aTeNbHBIC
[OBEJICHUE -aTPUOTHYECKOTO BOCITMTAHHS: PACCYMICHHA B XOIE PEIICHN 3a/au;
Ha OCHOBE | IIEHHOCTHOE OTHOIIEHHUE K
poccuiickux roCy1apCTBEHHBIM cumponam, | 11P04. Ymenue OTeprpoBaTh
YXOBHO- HCTOPHHEECKOMY - npupoHoMy | TOHATHAMH: (GyHKLUS, HempephIBHAsS
HPaBCTBEHHBIX HACNIENUIO, NAMATHUKAM, TPAIULMAM dyHKIH, TpOHU3BOAHA,
LEHHOCTEH, B TOM | Hapo0B Poccun, noctmxenusm Poccun nepBooOpasHas, OIIPEACICHHBIN
qucie B HayKe, UCKYCCTBE, cropre, | MHTCIPATL, YMCHHC HaXOIHUTh
c YHETOM | TEXHOTOTHSX 1 TPY/IE:; MPOH3BOIHbIC 3JIEMEHTAPHBIX
rapMOHH3AINH MeTanpeMeTHbIE Pe3yIbTaThl JOLKHpl | PYHKIMH, HCTONbL3YS  CHpaBOvHBIE
MEKHAI[MOHAIBH | OTPaXkaTh: Osnagenne | MaTCPUAIILL HCCIICI0BATh B
BIX YHHUBEPCATbHBIMU perynsTuBHpiMy | TPOCTEHIINX  CryqasX QyHKIMH Ha
u NEUCTBUSAMHU:  B)  OMOLMOHANbHbIN | MOHOTOHHOCTD, HaXOAHTb
MEXPEUTHO3HBIX | HHTEJJIEKT, HpeJIIoJIararonMi HauOONbIINE 5
OTHOIICHHUH, c(hOpMUPOBAHHOCTH: W HAUMEHBIINE 3HAYEHUS (YHKIMH;
HNPUMEHSATD --CaMOCO3HaHMS, BTIOUarontero | STPOUTH TPaQUKH  MHOTOYICHOB C
CTaHIaPTHI CIIOCOOHOCTh [MOHUMATh cpoe | HCHOJIb30BAaHMEM aliapata
AHTHKOPPYIILMOH |3MOIMOHAJBLHOE COCTOSHME, BHAeTh | MATEMATHICCKOTO aHalln3a,
IPUMEHSATH  TPOM3BOJHYIO  IIPH
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HOI'0 IIOBCACHUA

HaNpaBJICHUS pa3BUTHI COOCTBEHHOM
SMOIIMOHAIBHON cdepsl, OBITH
YBEpPEHHBIM B ce0e;

- CaMOperyJupOBaHUs, BKIIIOYAIOIIETO
CaMOKOHTpOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE€ IOBEJICHHE,
CIOCOOHOCTh alalTHPOBATHCS K
HMOLMOHATBHBIM U3MCHEHHSIM
u MPOSIBJISITH TUOKOCTB, OBITH
OTKPBITHIM HOBOMY;;
- BHYTPEHHEU
BKJIFOYAIOIIEH CTpEMJICHHE K
JIOCTIDKEHUIO [T W YCIIeXy,
ONTUMU3M, WHUIMATHBHOCTb, yMEHHE
JeiCTBOBaTh, HMCXOIsl W3  CBOHUX
BO3MOKHOCTEH;

- OMIATHH, BKIIIOYAIONIEH CHOCOOHOCTH
MOHUMATh AMOIIMOHAIEHOE COCTOSHHE

MOTHUBaIUU,

IpYTUX, YYUTBIBATH ero npu
OCYIICCTBIICHUHU KOMMYHUKaAIlUH,
CIIOCOOHOCTP K COYYBCTBUIO U
COTIEPEIKUBAHHIO;

- COIHAJIBbHBIX HAaBBIKOB, BKIHOYAIOIINX
CIIOCOOHOCTH BBICTpauBaTb OTHOLICHUSA

C JpYTUMH  JIIOABMH, 3a0OTHTHCA,
MpOSIBJISITH  MHTEpPEC W paspeniarb
KOH(JIHKTHI

pelieHnn 3a1a4
Ha JIBWKEHHWE; pelarb IPaKTHKO-
OPUEHTUPOBAHHBIE 3a/1a4uu
Ha HauOOJbIIME W HAUMEHBIINE
3HAu€HUs, Ha HaXOXKJIEHUE IIyTH,
CKOPOCTH U YCKOPEHHUS;

[IP6G6. Ymenue pemarb TEKCTOBBIC
3a/la4i pa3HbIX TUIOB (B TOM YHUCIIE
Ha IMPOLIEHTHI, JIOJIM M YacTH, Ha
JIBUXKEHUE,  paboTy,  CTOUMOCTb
TOBapoOB M YCIIYT, HAJIOTH, 3a/1a4M U3
00JacTH yNpaBJ€HHUs] JHYHBIMH U
CEMEHHBIMHU (¢uHaHCaMM);
COCTaBJIATh BBIPAXKEHUsI, YPaBHEHUS,
HEpPaBEHCTBA U HUX CHCTEMBbI IO
YCIOBUIO  3aJadd,  HCCIIEJOBAaTh
MOJIyYEHHOE pEIlIeHHEe U OLIEHUBATh
MPaBI0I0I00HOCTh PE3yJIbTAaTOB;

[1PG7. Ymenue OTIepUpPOBATH
TIOHSATHUSIMH: cpenHee
apu@meTuyeckoe, MeJIMaHa,
HauOoJbIIEe u HauMeHbIIIee
3HA4YeHus,  pasMmax, Jucrepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOIO
Habopa; YMEHHUE W3BJIEKATH,
UHTEPIPETHpPOBaTh  HMHGOPMALHIO,

NPEJCTAaBICHHYIO B TaOnMIax, Ha
JIuarpaMmmax, rpadukax,
OTPaXKAIOUIYI0 CBOWCTBAa pEaJbHBIX
NPOIIECCOB U SIBJICHUH; MPEICTABIISATH
WH(pOpPMAIIHIO ¢ TTOMOIIBIO TAOHI] U

arpamm; UCCJIEIOBATh
CTaTHUCTUYECKUE JaHHble, B TOM
qyucIie

c PUMEHEHUEM rpaduyeckux

METOJIOB U 3JIEKTPOHHBIX CPEJICTB;
ITPGS. Ymenue OIEepUPOBATH
HOHATUSMHU: CllydalHbIil ~ OMBIT
U ciy4yaiiHoe coObITHE, BEpOSITHOCTb
cCllyyailHOro  coObITHS;  yMEHHUE
BBIUUCIIATH BEPOSITHOCTD c
UCIIOJIb30BaHUEM rpaduuecKux
METOJIOB;  HPUMEHATH  (OPMYIIBI
CJIOKEHUS U YMHOKEHUS
BEPOSATHOCTEH, KOMOMHATOpPHBIE
dakTel M (QopMynaBl HpPU pELICHUU
3aJa4;  OIIGHMBAaTh  BEPOSITHOCTU
peasbHBIX  COOBITUH;  3HAKOMCTBO
co CITy4alHBIMH BEJIMYMHAMU;
yMeHue HPUBOJNUTH pUMEpbI
NPOSIBJICHUS] 3aKOHA OOJIBIINX YHCET
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B IIPUPOIHBIX
U OOIIIECTBEHHBIX SIBJICHUSX;

I1P614. Ymenue BBIOMpATH
MOIXOMSIIMNA  M3YYEHHBIA  METOJ
IJIs PEIICHUS 3aJa4d, PAacIO3HABATh
MaTeMaTH4eCKHe (axTbI
¥ MareMaTH4eCKHe MOJEIU B
OPUPOMHBEIX M OOIIECTBEHHBIX
SBJICHUAX, B MCKYCCTBE, YMEHHE
IPHBOIMTh IPUMEPEI
MaTeMAaTHYECKHX OTKPBITHI
pOocCuiicKon " MHUPOBOM
MAaTE€MaTHYECKOU HAyKH
OK } 07.|JImauocTHBIC  pe3ynbTaThl  JOIDKHBI | [1pg]. BraneHue MeToaMHU
ConeficTBOBaTE | OTpaXaTh JI0OKa3aTEeNbCTB, aNrOpUTMAMH
COXPAHEHHIO B YACTH: IKOJIOTHUECKOTO BOCHHTARHS: | 1oyopyg sazad: -
OKpy’Karomein - AKTHBHOC HENpHATHe NeHCTBHH, | 40\ uopary Pe—
Cpensl, MPUHOCAIIHNX BPE/ OKpYKaromeit cpesie; | oo o
pecypcochepekeH |- yMEHHE MPOTHOSUPOBATE | ' roonevir  mpumeHsTh X,
UI0, TPHMEHSATH | HEOIATONPUSTHEIE SKOJOTHYECKHE | 11op iy O —
3HAHWSA MOCIIE/ICTRHS MIPEANPHEMMACMBIX | 100w noring B XOJIE POLICHNS 3a1av;
00  W3MEHEHMHU | ICHCTBUIA, TPEIOTBPANIATE HX;
KJIMMaTa, - pacumpeHue ombiTa jestensHoctd | P04 Ymenue OTIeprpoBaTH
OPUHLAIIBI SKOJIOTUYECKOM HAITPABIEHHOCTH; TMOHATHAMM: (YHKIMS, HETPEphIBHAS
OEpEKIIUBOTO MerTanpe/MeTHbIe pe3yIbTaThl AomkHpl | PYHKIHS, ponsBOAHAL,
HPOU3BOJICTBA, OTpaKaTh: Osnazenne | 1ePBOOOpasHas, ONPEACICHHBIN
> PEeKTUBHO YHHMBEPCAIbHBIMU yueOHpIMp | MHTCTPAT, yMEHHC HaxXOIUTh
JIeCTBOBATD MMO3HABATEIHHBIMU JTCHCTBUSIMUA: TIPOU3BOAHBIC SJIEMCHTAPHBIX
B 4pe3BLIYAMHBIX | 0) 6a30BbIe HCCIIeI0BATENbCKIE (DYHKIWH, HCTIONB3YS  CIPABOYHEIC
CHTYAISX NeHCTBHS: MaTepHabi; MCCIIE0BATh B
- paspaGarhiBaTh aH  pelnenus | MPOCTEHIIMX CIydasX yHKIMM Ha
mpoGiemMsr ¢ yuetom  amammsa | MOHOTOHHOCT, HaXO/UTh
MMEIOIUXCS MaTepHanbHpx | HanOobuIme

Y HEMaTepHUAITbHBIX PECYPCOB;

- OCYHIECTBJISTh IICJICHANPABICHHBII
MOUCK TIEPEeHOCa CPEACTB M CIOCOOOB
IEUCTBUA

B IIpo(hecCHOHANBHYIO Cpey;

- YMETH IICPCHOCUTD 3HaHHUA B
ITO3HABATCJIIbHYIO

n IMPAKTHYICCKYIO obnactu
KHU3HCOACATCIIbBHOCTH,

OBJ'Ia,Z[eHI/Ie YHUBCPCAJIIbHBIMU

PETYISATUBHBIMH ACHCTBUSIMHU:

0) CaMOKOHTPOJIb:

- JaBaTh OLEHKY HOBBIM CHTYalHUsM,
BHOCUTb KOPPEKTHBHI B IEATEIHHOCTD,
OILICHMBATh COOTBETCTBHE PE3YJIHTAaTOB
eI

U HaUMEHbIIWE 3HA4YCeHUs (YHKIIUIL;
CTpOUTh TpadUKu MHOTOUWIEHOB C

HUCIIOJIBb30BaAHHECM aliapara
MaTEMATHYICCKOI'O aHaJInu3a,
IMPUMCHATDH ITPOU3BOJAHYIO IIpu
pPEeIICHU N 3aJa4
Ha JIBWKXCHHUC, PCIIATb IIPAKTHKO-
OPHUCHTHUPOBAHHLIC 3aJa4n
Ha HauOOJbIIME MW HAUMEHBIIHE
3HAYCHHA, HA HAXOXKACHUC IIYTH,

CKOPOCTH U YCKOPEHUS;

I1P6S. YMeHue OIIEpUPOBATH
HOHATUSMU: pallOHaJIbHAs (QYHKLUA,
nokaszateibHast (YHKIUS, CTEHEeHHas

byHKIHS, aorapupmMuuecKas
byHKIHSA, TPUTOHOMETPHUUYECKHE
¢bynkiuu,  obOpaTtHble  (YHKIHUH;
yMEHHue CTPOUTH rpaduKu
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U3YyYCHHBIX (QYHKIUH, MCIOJIB30BAThH
rpaduKy IpU U3Y4EHUH MPOIECCOB U
3aBHCHMOCTEH, MpH PEIICHUH 3aaad
U3 JPYTUX Y4eOHBIX TPEJAMETOB H
3a[a4 U3 peabHON )KM3HU; BBIPAXKaTh
dbopmynamMu  3aBUCUMOCTH  MEXKAY
BEIIMYMHAMU;

[IP6G6. Ymenue pemarb TEKCTOBBIC
3aaud pa3HbIX THUIIOB (B TOM YHCIIE
Ha TPOICHTHI, JOJIM W 4YacTH, Ha
JIBUXKEHHE,  paboTy,  CTOMMOCTb
TOBApOB M YCIIYT, HAJOTH, 3a7aul U3
oOnacTé ympaBieHHs] JIMYHBIMH U
CEMEHHBIMHU (¢uHaHCaMM);
COCTaBJISITh BBIPAKEHHSI, ypaBHEHUS,
HEpaBEHCTBA W HX CHCTEMBI TIO
YCIOBHIO  3aJa4yd,  HCCIEI0BaTh
MOJTy9YeHHOE pENICHHe W OICHUBATh
NPaBIOTIOI00HOCTE PE3YIbTATOB;

I1PGS. Ymenue OTIepUPOBAThH
MIOHATUSAMU: CIIy4aiiHbII OIIBIT
U ciydaiiHoe coObITHE, BEPOSITHOCTb
CIIy4aitHOTO coObITHS; yMEHUE
BBIYHCIIATH BEPOSATHOCTH c
HCII0JIb30BAHNEM rpau4ecKux
METOJIOB;  IPUMEHATH  (OPMYIIBI
CJIOKEHUS U YMHOXECHHS
BEPOSTHOCTEH, KOMOMHATOpPHBIE

baktel U (QOpMYySaBI TPH PEIICHUU
3aJa4;  OLICHMBATb  BEPOSTHOCTH
pealbHbIX  COOBITHI;  3HAKOMCTBO
co CIly4aliHIMH BEITMYMHAMU;
yMEHHE PUBOIUTH MIPUMEPBI
MPOSBIICHUSI 3aKOHA OOJBIIMX YHCET
B MIPUPOIHBIX
U OOIIECTBEHHBIX SIBIICHUSX;

ITP69. Ymenue OIEepUPOBATH
MOHSITHSIMHU: TOUKa, npsiMas,
MJIOCKOCT, MPOCTPAHCTBO,
JIBYTPaHHBIN YroJI, CKpEIINBAIOIIHECS
npsiMbIe, napauieaIbHOCTD u
NEepPHEHINKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEH,  Yrol  MexAay
OpPSMBIMH, YIOJd MEXAY MNpAMOU
U IJIOCKOCTBIO,  yrodl  MEXAY
MJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU
JI0 TUIOCKOCTH, PAaCCTOSTHUE MEXKIY
MPSIMBIMU, paccTosiHue  MEXKIYy
MJIOCKOCTSIMU; YMEHUE UCIOIb30BAThH
IpU  pELIEHWHU 3aJad HM3Yy4YEHHbIE
bakTel W TEOpPEeMbl IUIAHUMETPHUU;
yMEHUE OIICHUBATh pazMepbl
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00BEKTOB OKPYXKAIOLIETO MHPAa;

[1PG10. YMeHue onepupoBarthb
HNOHSTHSAMHU: MHOTOTPAaHHHK, CEUYCHHE
MHOTOT'paHHUKA, KYO,

napaie/ieuIe/ ], pu3Ma, MupaMuia,
durypa u INOBEPXHOCTb BpAIlECHUS,
OWIMHIP, KOHyc, 1map, cdepa,

ceueHus burypst BpAIICHHS,
IUIOCKOCTh, ~ Kacaromasicsi  cepsl,
LHWIMH]IPA, KOHYCa, o ib

IMOBCPXHOCTU IHUpPAMHU/bI, IIPU3MBI,
KOHYyCa, IWIMH/PA, IJIOManb chepsl,
00beM KyOa, MPSIMOYTOJIbHOTO
napaJuleenuIesna, NUpPaMUJIbI,
NpU3MBl, LUWJIMHIpa, KOHYyca, IIapa;
yMeHHe U300pakaTh MHOTOTPaHHUKH
n IMOBEPXHOCTHU BpaliCHus, nux
CeYeHUss OT PYKH, C IOMOLIBIO

YCPTCIKHBIX UHCTPYMCHTOB n
OJICKTPOHHBIX CpCACTB; YMCHUEC
pacrio3HaBaThb CUMMCTPUIO B

MIPOCTPAHCTBE; YMEHUE PACIIO3HABATH
MIPaBWIbHBIC MHOTOTPaHHUKH;

I1P611 YMenne OTIEPUPOBATH
MOHITHSIMHU: JBUKEHHE
B IIPOCTPAHCTBE, MOJ0OHBIE (PHUTYpHI
B IPOCTPAHCTBE;  HCIOJIb30BATh
OTHONIEHHUE TUIONIAJEH MOBEPXHOCTEMN
u 00beMOB MOJOOHBIX (uryp mpu
pellIeHnH 3a/1a4;

I1P612. YMenue BBIUUCIIATH
reOMETPUYECKHE BEIWYUHbI (JIJIMHA,
yroia, Iuiomiaab, oO0beM, MJIOWAAb

MOBEPXHOCTH), UCHIOJIB3YS
U3y4eHHbIe POPMYIBI U METO/IBI;
I1P613. Ymenue OIEepUpPOBATH

MOHITHSIMH: TIPSIMOYTOJIbHASI CHCTEMa
KOOpIMHAT, KOOPAMHATHI  TOYKH,
BEKTOD, KOOPAMHATHI BEKTOpA,
CKaJspHOE  TMPOM3BEICHHE,  yrol
MEX1y BEKTOpaMH, CyMMa BEKTOPOB,
MIPOMU3BE/ICHUE BEKTOpa Ha YHUCIO;
HaxOJIUTh C TOMOILIBI H3YYEHHBIX
dbopMyn  KOOpAMHATBI  CEpEAMHBI
OTpE3Ka, PACCTOSIHHME MEXKIy ABYMS
TOYKaMU;

[1P614. Ymenune BBIOMpATh
MOIXOMSIIMNA  M3YYEHHBIH  METOJ
JUIsl pelieHusl 3aJlayM, pacro3HaBaTh
MaTeMaTUYCCKHE bakTsI
M  MaTeMaTHYEeCKHE  MOJCIH B
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MIPUPOJIHBIX u 00IIIECTBEHHBIX
SABJIEHUSX, B MCKYCCTBE; YMEHHE

HPpUBOIUTH HIPpUMEPEL
MaTEMATHYCCKUX OTKpBITI/If/'I
POCCUICKOM u MHUPOBOM

MAaTEMaTHYECKOU HAyKU
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2. CTPYKTYPA U COJIEP’KAHUE YYEBHOMN JUCIHUILJINHBI
YII.L11 MATEMATHKA

2.1. O0bem yueOHOI JTUCHHUILIUHBI U BUAbI y4eOHOH padoThI

Bua yueOHo# padoTsl O6Bem

4acoB
MaxkcuMaJsibHasi ydeOHasi HATpy3Ka (Bcero) 322
Oobs13aTesIbHAS ayIUTOPHAsI yueOHAasi HATPY3Ka (Bcero) 312

B TOM YHCJIE:
nabopatopHble pabOThl (eciu npedycmMompeHo) -
MIPAKTUYECKUE 3aHATHUS (eCau npedycMOompeHo) 156
KOHTPOJIbHBIC PAOOTHI (eciu npedycmompeno) -
KypcoBasi pabota (IIpOeKT) (eciu npedycmompeno) -
CamocrosiTesibHas paboTa o0yuaronierocsi (Bcero) -
IIpoMe:kyTOoUHasi aTTeCTANMA 10
IIpome:xxyTouHasi arrecranusi B gopme KOHmp.paboma, 3K3aMeH

2.2. TeMaTHYeCKHUIl MJIAH U COAePKAHNE TUCHUIIUHDI

Conep:xanue yuyeOHOro marepuaja (0CHOBHOe

HaumeHoBaHue U 1po¢ecCHOHATBHO-OPUEHTUPOBAHHOE), Oo0bem YpoBennb
pa3/iesioB U TeM J1abopaTopHbIe U MPAKTHYECKHE 3aHATHSI, 4acoB 0CBOEHHA
MPUKJIAJTHOH MOAYJIb (MPH HAJUYHM)
1 2 3 4
Paznen 1. [ToBTopeHne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIBI 9 1,2
Tema 1.1. Conepkanne ydeOHOro MaTepuasa 1

Lenb n 3agaun Lenp w 3amauMm MaTeMaTUKA TIPH OCBOCHHU
MaTeMaTUKU cCrienuanbHOCTU. ba3oBble 3HAHUS U YMEHHS MO
MIPH OCBOCHHUH MaTeMaTHKe B  NPOQECCHOHATBPHOH © B
CIEIUATBHOCTH. TIOBCEJHEBHOM  JIEATENLHOCTH.  MHOXKECTBO,

MHosxecTBa 1 JIOTHKA | Omepalii  HaJl MHOXKECTBAMH, JHarpaMMBbl
Diinepa-Benna. Hcronb3oBaHHE  TEOPETUKO-
MHOKECTBEHHOTO  ammapara JUisi  ONUCaHUs
pealbHBIX ~ MPOLIECCOB M SBIEHUM B

npodeccCHOHATBHOM IeATeNbHOCTH, npu

peLIeHUH 33134 U3 APYTUX JUCHHILIHH

IIpakTHyeckasi padora - 1,2
Tema 1.2. Conepxanue yueOHOTO MaTepuana 1 1,2

Uwncna u Berunciienus | HatypanpHele u  mensie  uncna. [IpusHaku
JEeIIMMOCTH IIEIIBIX YHcen. ParnoHanbpHbIe Yncia.
OObIKHOBEHHBIE M JECATUYHBIE  JIpoOw,
MPOLICHTHI, OCCKOHCUHBIC MIEPUOINYECKUE
apodu.  Apudmernyeckue ~— omepanuMM €
palMoHaNbHBIMU  YHCIIaMHU, TpeoOpazoBaHUs
YUCJIOBBIX BBIPAXKEHHM. /[eliCTBUTEIBHbBIE YK CIIA.
PaunonaneHble W UppalMOHAIbHBIE YHCIIA.
Apudmernueckue onepaltuu c

22




JNEUCTBUTENBHBIMU yMciIaMu. [IpubnmxénHble
BBIYMCIICHUS, IIPABWIIA OKPYIVICHMS, IIPUKUAKA U
OLICHKA PE3YJIbTaTa BIYUCICHUI

IIpakTHueckas padora

1,2

Tema 1.3.
ToxnecTBa u
TOXICCTBEHHBIE
peoOpa3oBaHMs
YpaBHeHus,
HEPaBEHCTBA U UX
CHUCTEMBI

Conepxanue ydeOHOro MaTepuaa

ToxnecTBa U TOXKAECTBEHHbIE MpeoOpa30BaHUs.
VYpaBHeHHE, KOpeHb ypaBHeHHsA. HepaseHCTBO,
peuieHue HEepaBeHCTBA. MeTol HMHTEPBAIOB.
Pemenne nenbix W JpoOHO-paLMOHATBHBIX
ypaBHEHUNM W  HepaBeHCTB.  lIpumenenue
YpPaBHEHUH W  HEPABEHCTB K  PEIICHUIO
MAaTeMaTH4eCKUX 3a7ad M 3aJad U3 pa3IMyHbIX
obnacrell HAyKu U peabHOM ku3HU. CUCTEMBI U
COBOKYITHOCTH PALMOHAIBHBIX YPABHEHUU H
HepaBeHCTB. CHCTEMBbl JIMHEHHBIX YpaBHEHUH.
Pemrenne mnpuknazHeIX 3aga4 ¢ [IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

1,2

IIpakTHyeckas padbora

1,2

Tewma 1.4.
[IponieHTHBIE
BBIYHCIICHUS

B MpodeccroHaTbHBIX
3ajadax

IIpodeccuonanbuo OPHEHTHPOBAHHOE
cojep:kaHue  (coJep:kaHUe  TNPHUKJIIATHOIO
MO/1YJIfA)

[Ipumenenue qpoGeit 1 MPOLIEHTOB IS peUICHUS
MPUKIAIHBIX 3a/lad M3 pa3jIudHbIX oOTpaciei
3HAHUW W peanbHON >ku3HU. [IpubIMKEHHBIE
BBIYMCIIEHUS, IPABUIIA OKPYIJICHUS, IPUKUAKA U
OlLICHKa pe3ysibTaTa BbIYUCICHUW. Pa3Hble
CrocoObl BbIUKCIICHUS MPOLEeHTOB. [IporieHTHbIE
BBIYMCIEHUS B NpOdECCHOHATIBHBIX 3aJauax.
[IpumeHeHre ypaBHEHHI W HEPABEHCTB K
pELIEHUI0 MaTeMaTUYeCKUX 3a7ad U 3a7ad u3
pa3IMYHbIX 00J1aCTel HAYKH U PEaIbHOM JKU3HU

1,2

IIpakTnyeckas pabora

1,2

Tema 1.5.
ITocnenoBsarensHOCTH
Y TIPOTPECCUU

CopepxaHnue yueOHOro Marepuaia

[TocnenoBarenbHOCTH, CII0COOBI 3aaHus
HOCIIE0BATEIbHOCTEH. MonoToHHbIE
IOCIIEA0BATENbHOCTH.  ApudmeTnyeckas |
reoMeTpuyeckas — Iporpeccuu.  beckoHeuHO
yObIBaromas  reoMeTpudeckas  MpOTPecCHs.
Cymma 0ECKOHEUHO yOBbIBaroIIeH
reOMETPUIECKOM IPOTPECCHH. dopmyna
CIIOKHBIX MPOLICHTOB. Hcnonp3oBanue
OpOTpeccuu Ui pelIeHUs peajbHbIX 3a/1ad
NPUKJIAHOTO XapaKTepa

1,2

IIpakTnuyeckas padora

1,2

Tema 1.6.
OyHKIMU U TpaduKH

CopepxaHue yueOHOTo MaTepralia

Oynkius, crnocoObl 3ananus ¢yHKuu. I'padux
¢ynkuuu.  B3aumHO  0oOpaTHBlE  (YHKIUH.
OO6nacte ompeneneHuss 1 MHOKECTBO 3HAUYEHUH
¢ynkumu.  Hymn  gynxoum.  IIpomexytku
3HAKOIIOCTOSIHCTBA.  YETHBIE UM HEYETHBIE

GbyHKITIN

1,2
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IIpakTHyeckas pabora

1,2

Tema 1.7. CopepxaHue yaeOHOTo MaTepualia 1 1,2
Bxonunoi xoHTpoab | Beruucienus u npeoOpa3oBaHus. YpaBHEHUS U
HepaBeHcTBa. [Iporpeccun. @yHkuuu u rpaduku
KoHnTponsHas pabora no pazzaeny |
IIpakTHyeckas padora 2 1,2
Pasnen 2. Crenenu u kopHu. CreneHHasi, NOKa3aTeJbHAs H 45 1,2
Jorapupmuyeckas QyHKIUsA
Tewma 2.1. CopepxaHue yaeOHOT0O MaTepralia 1
Apudmernueckuii | ApudMeTHIECKHI KOPEHb HaTypaJIbHON
KOPEHb N—OM CTENEHH | cTerieHu. JleWcTBUs ¢ apuMeTHYecKuMu
KOPHSIMUA N—OM CTENICHU
IIpakTHyeckas padora 2 1,2
Tema 2.2. Conepkanne yaeOHOro MaTepuasa 1 1,2
Creneun. Crenenp c 1enbiM mnokazatesneMm. CraHaapTHas
CrannaptHas popma | popma  3amucH  JCHCTBUTEILHOTO  YHCIA.
3aIKucHu Hcnons3oBanne mnoaxonsmed ¢GopMbl 3amucu
JNCHUCTBUTEILHOTO NCHCTBUTENBHBIX ~ YHCeN  JUIA  PEIICHHS
qrcia MPAKTUYECKHUX 3a7a9 W MPEJACTABICHUS JIAHHBIX.
CremeHb C  palMOHAIBHBIM  ITOKa3aTesIeM.
CaolicTBa CTETICHH. [IpeobpazoBanue
BBIPKCHUH, COJICPIKATIIIX CTCTICHH c
paloHaIbHBIM MTOKa3aTeIeM
IlpakTHyeckasi pabora 2 1,2
Tewma 2.3. Conepkanue y9eOHOTro MaTepuasa 1 1,2
Crenennas pynkuusa | CteneHHas (QYHKIMS C HATYPAIbHBIM M ICIBIM
nokaszareneMm. E€ coiicTBa u rpaduk. CBoiicTBa
1 rpaduK KOPHS N-Oi CTEIICHH
IlpakTuyeckasi pabora 2 1,2
Tewma 2.4. Conepkanue ydeOHOro MaTepuasa 1 1,2
Hppauvonanenele | PemeHne  MppalMOHANBHBIX — ypaBHEHHH |
ypaBHEHUS HEPABEHCTB
1 HEPAaBCHCTBA IlpakTHyeckasi pabora 2 1,2
Tema 2.5. Coneprkanue yaeOHOro MaTepuasa 1 1,2
IIpumenenue cBoiicTB | Mcnosib30BaHHE CBOWCTB CTEICHHOW (YHKIIUU
CTENEHHOW (QYHKLMU | IPU PENICHUU YPAaBHEHUI U HEPABEHCTB
IIpakTHyeckasi padora 2 1,2
KontponpHas pabora mo Temam 2.1 - 2.4
pasnena 2
Tema 2.6. CopepxaHnue yueOHOro MaTepuala 1 1,2
[TokazarenpHas [TokazarenpHas GyHKuMA, €€ CBOMCTBA U TpaduK
ynxus, TpakTuueckas pagora 2 1,2
€€ CBOICTBA
Tema 2.7. Copepxanue yueOHOTO MaTepuaa 1 1,2
[TokazarenbHbIe [TokazarenbHbIC ypaBHEHUS! U HEPABEHCTBA
ypaBHEHUs IMpakTu4eckas padora 2 1,2
Y HEPABEHCTBA
Tema 2.8. Conepxanue yueOHOTO MaTepuaa 1 1,2
IIpumenenue cBOMCTB | Pemenne  mokaszaTenbHBIX  ypaBHEHHH U
MoKasaTeabHON MOKAa3aTeJIbHBIX HEPABEHCTB
GbyHKIIH IlpakTHyeckasi paéora 2 1,2
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KonrponsHast pabora mo temam 2.6 - 2.7
paznena 2

Tema 2.9. ConepxaHue yaeOHOTO MaTepualia 1 1,2
Jlorapugm uucna. Jlorapudm uucna. JlecATUYHBINA U HATYpaIbHBIN
JlecATUYHBIN norapumsl
Y HaTypaJbHbIN IIpakTnuyeckas padora 2 1,2
J0rapuQmbl
Tema 2.10. CopepxaHue yaeOHOT0o MaTepralia 1 1,2
CaoiicTBa [IpeoOpa3oBanue BBIp@XKEHUH, COAEpKAIIUX
norapupmMoB norapumsl
IIpakTHyeckas padora 2 1,2
Tema 2.11. Conepxkanue yaeOHOro MaTepuasa 1 1,2
Jlorapupmuueckas | Jlorapupmuyeckas GyHKIms, e€ CBOHCTBA U
GbyHKIUs, ee cBOMcTBaA | rpaduk
IIpakTHyeckas padora 2 1,2
Tema 2.12. Conepxkanue yaeOHOTO MaTepuaa 2 1,2
Jlorapumundeckue | Jlorapupmudeckie ypaBHEHNs U HEPABEHCTBA
YPaBHeHis 1 IIpakTnueckas padora 2 1,2
HEPaBEHCTBA
Tema 2.13. IIpodeccuonanbuo OPHEHTHPOBAHHOE 2 1,2
Jlorapudmsl B cojiep:kaHue  (comep:kaHue  TMPHUKJIATHOTO
MIPUPOJIE U TEXHUKE | MOTYJIs1)
[Ipumenenne norapudma. Hcropusi pa3BuTHs
MaremaTuku. Jlorapudmuyeckass cnupaib B
npupoge. FEe  mMaremarnueckue  CBOMCTBA.
Ucnonw3oBanne rtpaduxoB  GyHKOUN IS
WCCIIEIOBAHUSI TPOLECCOB M  3aBUCHUMOCTEH,
KOTOpbIE€ BO3HHMKAIOT MpPU pEIIeHHWU 3aJad u3
pa3IUYHBIX 00JIaCTEH HAYKU U PEATbHOM KU3HU
IIpakTHyeckasi pabora 2 1,2
Tema 2.14. Coneprkanue yaeOHOro MaTepuasa 2 1,2
[Ipumenenue Pemenne norapudpmMuueckux ypaBHEHHH U
norapu@moB K HEPABEHCTB
PELICHUIO 3a1a4 IIpakTHyeckas padora 2 1,2
KontponpHas pabora mo temam 2.9 - 2.12
paznena 2
Pa3nen 3. IlpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 24 1,2
Tema 3.1. CopepxaHnue yueOHOro MaTepuala 2
[ToBTOpEHUE OcHoBHble  Qurypsl, (akTel U  TEOpeMbl
IJIAHUMETPHUH. IUTAHUMETPUH. OcHoBHbIE TOHSITHS
OCHOBHEBIE IOHATHSA | cTepeoMeTpuy. Toduka, TpsMas, IUIOCKOCTb,
CTEpEOMETPUN npocTtpaHcTBo. lloHsATHE 00 aKkCHOMaTHYEeCKOM
HOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
IIpakTnuyeckas padora 2 1,2
Tema 3.2. Conepxanue yueOHOTO MaTepuana 2 1,2
IIpsimele u iockocT | B3aumHoe pacroJiokeHue MPSIMBIX B
B IIPOCTPAHCTBE. MIPOCTPAHCTBE: nepeceKaronuecs,

[TapamiensHOCTD
MIPSAMBIX, NIPSIMOM U
IIJIOCKOCTH,

nmapalyICJIbHBIC W CKPCHIUMBAIOIIHUECA IIPAMBIC.
HapaHHeHBHOCTL IpsMBIX U IUIOCKOCTEM B
IIPOCTPAaHCTBC! IapaJiyICJIbHbBIC IMMPSIMBIC B
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IJIOCKOCTEN

IIPOCTPAHCTBE, MAPAJIENBHOCTh TPEX MPSIMBIX,
NapajuIeIbHOCTh MPSMONW M IJIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMH, YIroJl MEXIY
npsMBIMH B IIpocTpaHcTBe. [lapannenbHOCTh
IIJIOCKOCTEH: napajuiesibHble IJIOCKOCTH,
CBOICTBa napajuIeIbHbIX IJIOCKOCTEH.
[Ipocreiime mnpocTpaHCTBEHHbIE (UIYpbl Ha
IUIOCKOCTH: TETpa’ap, KyO, Napayienenue],
MOCTPOEHUE CEUCHUI

IIpakTHyeckas padora 2 1,2
Tema 3.3. CopepxaHue yaeOHOTO MaTepralia 2 1,2
IepnenaukynapHOCTh | [leprneHANKYIAPHOCTh TPSMOW M TUIOCKOCTH:
MIPSIMBIX MEpIEeHIUKYIIpHbIE TpsSMble B TPOCTPAHCTBE,
U TUIOCKOCTEN MpsIMbIE MapajuleNibHbIE U MEPIEHANKYISIPHBIE K
IUIOCKOCTH,  MpPHU3HAK  NEePHEeHIUKYISIPHOCTH
NpsIMOM M TUIOCKOCTH, TeopemMa O MpsMOi
MIEPIEeHIUKYIISIPHOM MJIOCKOCTH
IIpakTHyeckas padora 2 1,2
Tewma 3.4. Conepkanne yaeOHOTro MaTepuasa 2 1,2
Vsl Mexay VYrisl B NpOCTPAHCTBE: Yroa MEXAy IPsIMOM U
NPSAMBIMU IIJIOCKOCTBIO, IBYTPAHHBIN YroJl, TMHEHHBIN yTroi
U TUIOCKOCTSIMHU nByrpaHHoro  yria.  llepmenaukynsp u
HaKJIOHHbIE:  PAacCTOSTHME OT  TOYKH  JIO
IUIOCKOCTH, PpacCTOsHWE OT  MpsIMOH  JI0
IJIOCKOCTH, MPOEKIHs (UTYpbl Ha IJIOCKOCTb.
[lepieHAMKYASIPHOCTh  IUIOCKOCTEH: TpPHU3HAK
MePIEeHIUKYIIPHOCTH JIBYX MJI0CKOCTEH.
Teopema 0 TpEX nmepneHANKYISIpax
IIpakTuyeckasi pabora 2 1,2
Tema 3.5. IpodeccuonanbHo OpPHEHTHPOBAHHOE 2 1,2
IIpsimble 1 TUIOCKOCTH | coep:kaHue  (colep:kaHMe  NPUKJIAJIHOIO
B MIPAKTUYECKHUX MOJLYJIis1)
3a/1auax Pacrionokenne mpsMBIX W IUIOCKOCTEH B
OKpyXawiieM wmupe (Ipupoae, HCKYCCTBE,
apXUTEKType, TexHHKe). PeleHne mnpakTUKO-
OPUEHTUPOBAHHBIX 3a7a4
IIpakTHyeckasi padora 2 1,2
Tema 3.6. CopepxaHnue yueOHOTro MaTepuaa 2 1,2
OcHoBHbIE Bzaumnoe pacrooxeHue MPSIMBIX u
MPOCTPAHCTBEHHBIC | IUIOCKOCTEM B  mpocTpaHcTBe. [locTpoenue
¢burypst CEUeHUN
U ux IIpakTnuyeckas padora 2 1,2
B3aMMOpPacNoa0keHue | KontponpHas paboTta no pasaeny 3
Pa3nea 4. KoopanHaThl H BEKTOPBI B IPOCTPAHCTBE 16
Tema 4.1. Copepxanue yueOHOTO MaTepuaa 2
Bekropsl B Bektop Ha mIOCKOCTH M B MPOCTPAHCTBE. 1,2
IIPOCTPAHCTBE. CnosxeHne U BbIYNTAaHUE BEKTOPOB. Y MHOXKEHHE
[erictBus ¢ BEKTOpa Ha 4ucio. PasnoxeHne BeKTOpa MO0
BEKTOpaMH TpEM HEKOMIUIaHapHBIM BekTopaMm. [IpaBuio

apaJuIeJICnuIicaa. Pemienue 3aga4, CBA3aHHBIX C
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IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU

IIpakTnueckas padora 2 1,2
Tema 4.2. CopepxaHue yaeOHOTro MaTepualia 2 1,2
Koopnunats! B [IpsmoyronpHass  cucrema  KOOpIMHAT B
IIPOCTPAHCTBE. IPOCTPAHCTBE. Koopaunatst BEKTOpA.
IIpocreiimme 3agaun | [Ipocreiiime 3amaud B KOOpAMHATaX. YTOJ
B KOOpJMHATaX Mexay Bekropamu. CKalsipHOE NIpPOU3BEICHUE
BEKTOPOB. BeIuuciieHne yriioB Mexmay mpsiMbIMU
u  1ockoctaMu.  KoopanHATHO-BEKTOpPHBIN
METO/1 IPU pEIIEHNH T€OMETPUYECKUX 3aa4
IIpakTHyeckas padora 2 1,2
Tema 4.3. IIpogeccuonanbHo OpPHEHTHPOBAHHOE 2 1,2
[IpakTuko- cojep;kaHue  (coaep:kaHUe  NPHUKJIATHOIO
OPUEHTHUPOBAHHBIE | MOIYJIsI)
3a7a44 Ha KoopnunaTtnas TUIOCKOCTb. Brruncienue
KOOPAMHATHOU pacCTOSHUA M IUIOIIAJEed Ha KOOPAMHATHOU
IJIOCKOCTH miockocTu. KonnyecTBeHHbIE pacueTsl
IIpakTHyeckasi padora 2 1,2
Tema 4.4. Conepxkanue yaeOHOTo MaTepuasa 2 1,2
Pemenne 3anau Ha | KoopAMHATHO-BEKTOPHBIN METOJl TIPH PEHICHUU
KOOPJIMHATBI reoMeTpuueckux 3ajgad. Pemenuwe  3aaay,
U BEKTOPbI CBSI3aHHBIX C MPUMEHEHHEM IpaBUJI JCHCTBUI C
BEKTOpaMH. 3anaun TUTAHUMETPHUH u
CTEPEOMETPUU U METObI UX PELICHUS
IlpakTuyeckasi pabora 2 1,2
KonTtponsHas padota no pazneny 4
Pa3znen 5. OcHoBbI TpUTrOHOMeTPUHU. TpUroHoMeTpHUYecKHe GyHKINH 40 1,2
Tema 5.1. Conepkanue yaeOHOro MaTepuasa 6
OcHoBBI CuHyc, KOCHMHYC M TaHI€HC YHCIOBOTO
TPUTOHOMETPHHU aprymenrta. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHCIIOBOTO apryMeHTa. TpuUroHoMeTpuyecKas
OKPY>KHOCTb, oTnpezeNeHue
TPUTOHOMETPUUECKUX  (YHKIUH  YHCIOBOTO
aprymMeHra
IIpakTHyeckasi padora 2 1,2
Tema 5.2. CogepxaHnue yueOHOro Marepuala 2 1,2
OcHoBHBIE [IpeoOpazoBanue TPUTOHOMETPUUECKUX
TPUTOHOMETPUYECKHUE | BhIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKUE
TOXJIECTBA (hopmyIbl
IIpakTnyeckas padora 2 1,2
Tema 5.3. Conepxanue yueOHOTO MaTepuana 2 1,2
Ilepnoanueckue OyHKIHS. Ilepuonuueckue GyHKIHH.
(GyHKIHH. Tpuronomerpudeckue (GyHKLINHU, UX CBOWCTBA U
Tpuronomerpuueckue | rpadpuku
GbyHKIIN IpakTHyeckasi paéora 2 1,2
Tema 5.4. Conepxanme yueOHOTO MaTepuana 2 1,2
IIpeobpazoBanue Cxarue u pacTshKeHue rpaduKoB
rpadukoB TPUTOHOMETPUUYECKHX (PYHKLHUH.
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Tpuronomerpuyeckux | [IpeobpazoBanue rpaduKoB
byHKIMi TPUTOHOMETPUYECKHUX (PYHKITHI
IIpakTnueckas padora 2 1,2
Tema 5.5. IIpogeccuonanbHo OPHEHTHPOBAHHOE 2 1,2
Ornucanue coaep:kaHue  (coaep:kaHUe  NMPHUKJIAJTHOIO
IIPOM3BOJICTBEHHBIX | MOMYJIfA)
IIPOLECCOB C Hcnonp30BaHue CBOMCTB TPUTOHOMETPUYECKUX
HOMOIIBIO rpapUKOB | GyHKIUI B MPOPECCHOHANBHBIX — 3ajadax.
GbyHKIII Ucnonws3zoBanne rpadukoB  QyHKOIMHA s
UCCIIEJIOBaHMSI TPOIIECCOB U  3aBUCUMOCTEH,
KOTOpbIE€ BO3HMKAIOT IpPU pEIIEHUU 3aJady U3
JPYruX y4eOHBIX TUCIHILIINH U PEATbHON KU3HH
IIpakTHyeckas padora 2 1,2
Tema 5.6. Conepxkanue yaeOHOro MaTepuasa 2 1,2
ObpaTHble Ob6paTHble (GyHKIMH. ObpaTHble
TPUTOHOMETPUYECKHE | TpUroHOMeTpuueckue GyHkIuu. VX cBoiicTBa u
byHKIIMN rpaduku
IIpakTHyeckasi padora 2 1,2
Tema 5.7. Conepkanne yaeOHOTro MaTepuasa 2 1,2
Tpuronomerpuueckue | PemeHne TPUrOHOMETPHUYCSCKUX YPABHEHHIMA
ypaBHEHUS IIpakTHueckas padora 2 1,2
Tema 5.8. Conepkanue yaeOHOTO MaTepuaa 2 1,2
Tpuronomerpuueckue [Ipumepsl TPUTOHOMETPUUYECKUE HEPABEHCTBA.
HEpPaBCHCTBA Pemienne mnpocTtedmmx TPUTOHOMETPUYECKUX
HEpaBEHCTB B TOM YHCJIE C HCIHOJIb30BAHUEM
CBOWCTB (PYHKITHI
IlpakTHyeckasi pabora 2 1,2
Tema 5.9. Conepkanue y4eOHOTro MaTepuasa 2 1,2
Pemenue 3anau TpuronomeTpuyeckue BbIpaKEHUs, ypaBHEHHS U
TPUTOHOMETPUHU HEPAaBEHCTBA
IlpakTHyeckasi pabora 2 1,2
KonTtponbHas padoTa no pasaeny 5
Paznen 6. [Ipon3BogHasi pyHKIHH, ee MPUMeHeHHe 40 1,2
Tewma 6.1. CopepxaHnue yueOHOro Marepuaia 2
MOHOTOHHOCTb [IpomexyTku MOHOTOHHOCTHU byHKIMY.
GyHKLIUY. MakcuMymMbl U MHHHUMYMBI GbyHKIUH.
DKCTPEMYyMBI Haubonpiiee u HauMeHsblliee 3HaueHUuEe HyHKIINH
¢ynkuuu. Touku Ha MPOMEXKYTKE
JKCTpeMyma IIpakTHyeckasi padora 2 1,2
Tema 6.2. Copepxanue yueOHOTO MaTepuaa 2 1,2
IonsTre HenpepsiBHble (QyHKIMU. MeTOJ HHTEpBAlOB
0 HENIPEPHIBHOCTHU JUIsl pelIeHNs] HepaBEHCTB
GbyHKIIN IlpakTHyeckasi padora 2 1,2
Tema 6.3. Copepxanue yueOHOTO MaTepuaa 2 1,2
IIpousBonHas [IpousBoaHas GbyHKIMH. [TpousBoiHBIE
GbyHKITII 3JIEMEHTAPHBIX (GyHKIMHA. ®opmynsl
HaXO0XKJICHUS MIPOM3BOTHOM CYMMBI,
IIPOU3BEACHHUS U YACTHOTO
IIpakTnuyeckas padora 2 1,2
Tema 6.4. Copepxanue yueOHOTO MaTepuaa 2 1,2
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I'eomerpuueckuii
CMBICJI IIPOU3BOTHOM

I'eomeTpuueckuii CMbICT TPOU3BOJHOMN (DYHKIHH
— yraoBoi ko3duIMEHT KacaTenpHOU K
rpapuky QyHKIMH B  TOYKe. YpaBHEHHUE
KacaTeJIbHOU K rpaduKy QyHKIUU

IIpakTnueckas padora 1,2
Tema 6.5. IIpodeccuonanbno OPHEHTHPOBAaHHOE 1,2
@U3NYECKUH CMBICHT | coep:kaHMe  (coaep:kaHMe  NPHKJIAJIHOIO
IIPOU3BOIHOM MOJLYJist)
B IIpo(hecCHOHANBHBIX | DU3HYECKUiA (MexaHM4ECKUi) CMBICII
3a7a4ax IpoU3BOAHON. IIpuMeHeHne Nnpou3BOAHON I
OTpEJIENIEHUs] CKOPOCTH IpOIecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM
IIpakTnueckas padora 1,2
Tewma 6.6. Conepxkanue yaeOHOro MaTepuasa 1,2
[Tpumenenne Bo3pacranue u yObIBaHUE byHKINH,
MPOU3BOJHOM COOTBETCTBME  BO3pacTaHusi U  yObIBaHUSA
K UCCJIEJOBAHUIO ¢byHKIMM 3HaKy mnpousBoAHOW. IIlpumenenue
byHKIINNA MPOU3BOIHON K HCCIEeNOBaHUIO (PyHKIMA Ha
Ha MOHOTOHHOCTb MU | MOHOTOHHOCTH U 3KCTPEMYMBEI.
SKCTPEMYyMBI IpakTHyeckas padora 1,2
Tema 6.7. Coneprkanue yaeOHOTO MaTepuasa 1,2
HccnenoBanue AnroputMm HCCIICIOBAHUS byHKIUH u
Gynxunii MOCTpOeHHUsT ee rpapuka C  HOMOIIbIO
U TIOCTPOEHHE MTPOU3BO/THOM. [Toctpoenue rpauKoB
rpaMKoB MHOTOWIEHOB C MCIIOJIb30BAaHMEM  armapara
MaTeMaTH4ecKoro aHanusa. Mcropus pas3BuTus
MaTEMATUYECKOT0 aHaIN3a
IIpakTuyeckasi pabora 1,2
Tema 6.8. Conepkanue yaeOHOro MaTepuasa 1,2
HauOoubiiee n Haxoxnaenue HamOOJbIIEr0o W HAUMEHBLIETO
HauMEHblIIee 3HaueHus (GyHKuMH Ha otpeske. lIpumenenue
3HaYeHUS (QYHKIMHU HA | IPOM3BOJAHON JUIA HAXOKIACHHS HAWIIYdIIero
OTpe3Ke pelieHus B OPUKIATHBIX — 3agadax,  Jjs
OIpEe/IeNIeHUs] CKOPOCTH IpoLecca, 3aJaHHOTO
dhopmynoit wiu rpadgukoM
IIpakTHyeckasi padora 1,2
Tema 6.9. IIpodeccuonaibHo OpPHEHTHPOBAHHOE 1,2
Haxoxnenue cojep:kaHue  (coJep:kaHUe  TMPHUKJIIATHOIO
ONTUMAJILHOTO MOJLYJIs1)
pe3yibTara ¢ [IpuknaaHele 3a7auu, B TOM YHUCIIE COLMAIBHO-
MTOMOIIBIO HSKOHOMHYECKOT0 U (PU3MYECKOTrO Xapakrepa, UX
IIPOU3BOIHOM B pelieHue cpeAcTBaMHu MaTeMaTHYECKOTO
MPAKTUYECKUX aHam3a
3a1a4ax Ipakruyeckas paGora 12
Tema 6.10. Coneprxanue yueOHOTO MaTepuana 1,2
Pemenue 3anau. HuddepenunpoBanue pynkuuid. MccnenoBanue
IIpoussoaHas byHKIMI C MOMOIIBIO IIPOU3BOHOM.
GbyHKIHH, Haubousbiee u HauMeHblIee 3HaUYSHUs! QYHKIUU
€€ IPUMEHEHNE IIpakTuyeckas padora 1,2
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| KouTposnbhas pa6oTa no paszieny 6

Pa3nes 7. MHOrorpaHHMKH M TeJia BpalleHus 66 1,2
Tema 7.1. ConepxaHue yueOHOTO MaTepualia -
MHOrorpaHHuKu [ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIEC 3JIEMEHTHI
MHOTOTPAaHHHMKA, BBIMYKJIBIE W  HEBBIMYKIIbIC
MHOTOTPaHHHKH; pa3BEPTKA MHOTOTPaHHUKA
IIpakTHyeckas padora 2 1,2
Tema 7.2. ConepxaHue yaeOHOTO MaTepralia 2 1,2
[Tpuszma. Ipsmas [Ipusma: n-yronpHass mnpusMa; TpPaHU U
Y TIpaBWIbHAS OCHOBAaHUS TIPU3MBI; TpsMas ¥ HaKIOHHAS
MIPU3MBI Mpu3Mbl; OOKOBass M TIOJHAsA TIOBEPXHOCTh
MPU3MBL.  DJEMEHTHl TpHU3MbL.  [IpaBHibHas
pu3Ma
IIpakTHyeckas padora 2 1,2
Tema 7.3. Conepkanne yaeOHOro MaTepuasa 2 1,2
[Mapamnenenunen, kyo | [apannenenunen, [PSMOYTOJIBHBIN
napajuienenunesa u ero cpoiicrsa. Ky6. Ceuenue
KyOa, mapayenenumneaa
IIpakTHyeckasi padora 2 1,2
Tema 7.4. Conepkanne yaeOHOro MaTepuasa 2 1,2
[Inpamua. [Iupamuya: n-yrosbHass nupamuja, TpaHd U
[TpaBuibHas OCHOBaHWE THpaMUJIBI, OOKOBas W TIOJHAS
nMpamuja. MOBEPXHOCTh  MHpPaMUAbI;  TMpaBWIbHAS U
VYceueHHas nupamMuia | yceu€HHass NUpaMUAa. DJIEMEHTHl THPaMH/IBL.
Borunicnenue  3J€MEHTOB ~ MHOTOTPaHHHUKOB:
pé06pa, TuaroHau, yribl
IpakTuyeckasi pabora 2 1,2
Tema 7.5. Conepkanue yaeOHOro MaTepuasa 2 1,2
BoxoBas u monHas [Imomane OOKOBOW TOBEPXHOCTH H IIOJIHOM
IIOBEPXHOCTh IIPU3MBI, | IOBEPXHOCTH  MPSMOM  MPHU3MBI,  IUJIOHIA/b
MIAPAMHU/IBI OCHOBaHUH, TeopemMa O OOKOBOI MOBEPXHOCTH
PAMOM MPU3MBI. [Imomans OOKOBOM
MOBEPXHOCTH M  TOBEPXHOCTH  MPAaBHIBHOMN
NUpaMHIIBI, TeopeMa O IUIoaau OOKOBOI
MOBEPXHOCTU YCEUEHHON MUPaMUIbI
IIpakTHyeckasi padora 2 1,2
Tema 7.6. CopepxaHnue yueOHOTro MaTepualia 2 1,2
JIBuxeHue B JBuxenne B mpoctpanctBe. Cummerpus B
MIPOCTPAHCTBE. OPOCTPAHCTBE:  CUMMETPUS  OTHOCHTEIBHO
Cummetpus B TOYKH,  TpPSIMOH,  IUIOCKOCTH.  OJEMEHTHI
MIPOCTPAHCTBE CUMMETPUHU B TUPAMUJIAX, Tapaslielenunenax
IIpakTnyeckas padora 2 1,2
Tema 7.7. Copepxanue yueOHOTO MaTepuaa 2 1,2
[IpaBunbHBIE [Tonsitre MIPaBUIILHOTO MHOTOTPaHHHKA;
MHOTOTPaHHUKH, UX | MpaBWJIbHAS MpHU3Ma U TpaBUIbHAsS MHPaMUA;
CBOMCTBA MpaBWIbHAsT ~ TpEyrojbHas  MHUpamMuaa U
MpaBWIBHBIN TeTpadap; kyO. [IpeacraBnenue o
MIPaBUIIBHBIX MHOTOTPaHHUKAX: OKTaxIp,
JIONeKadAp M HWKocadAp.  JIBwkeHue B
MPOCTPAHCTBE.  DIIEMEHThl  CUMMETPHH B

30




IpaBUJIbHBIX MHOTOTI'paHHHUKAaX

IIpakTnueckas padora 1,2
Tema 7.8. Cummerpus | IlpodeccnonanbHo OpPHEHTHPOBAHHOE 1,2
B Ipoeccuu. cojep;kaHue  (coaep:kaHHe  NPHUKJIIATHOIO
Ceuenus MOLYJisl)
MHOTOTPaHHUKOB CumMMeTpust B IpUpOJIE, apXUTEKType, TEXHHUKE,
B IpodecCUOHANBHBIX | B ObITy, B mpodeccun. Hcnons3oBaHue
3aja4ax JOBUKEHUM B IPOCTPAHCTBE IPU PELICHUU
npodeccnoHanbHbIX 331a4. CedeHus: mpu3Mbl U
UpaMUJBL. [TocTpoenue CEYEeHU I
MHOTOTPAHHUKOB, HCIIOJIb3YSl METOJ CIJIEJOB.
BrinosiHEHME BBIHOCHBIX IUIOCKHUX YEPTEKEH M3
PUCYHKOB TMpOCTBIX OOBEMHBIX (Uryp (BuA
CBEpXY, COOKY,CHU3Y)
IIpakTHyeckas padora 1,2
Tema 7.9. Conepkanne yaeOHOro MaTepuasa 1,2
Humuaap, ero [Hunuuaapudeckass TOBEPXHOCTh, O0Opa3yroIIHe
COCTaBIISIOIIHE. UMIMHIPUYECKON MOBEPXHOCTH, 0Ch
Cedenune IMIMHIPA | IUIMHAPUYECKOW  moBepxHOoCcTH.  L{mmmaap:
OCHOBAaHUS u O6okoBas MIOBEPXHOCT,
oOpasyromias ¥ OCh; IUIOMIaaAb OOKOBOW |
MOJIHOM moBepxHOCTU. M300parkeHne HUIMHApa
Ha miockoctu. Pa3Béprka uunuuapa. CedeHus
HWIMHApPaA (IUIOCKOCTBIO, MNapajjIeIbHOW MU
NEePIEeHANKYIIIPHON OCH LIMIIMH]PA)
IlpakTHyeckasi pabora 1,2
Tema 7.10. Coneprkanue y4eOHOTro MaTepuasa 1,2
Konyc, ero Konnueckas MMOBEPXHOCTb, obpasyromue
COCTaBJISIFOLLHE. KOHHUYECKOW TMOBEPXHOCTH, OCh U BEpILIMHA
Ceuenue KoHyca KoHHYeckoi noepxHoctu. Konyc: ocHoBaHue u
BEpIIMHA, oOpasymomas M OChb, IUIOIAMb
OOKOBOW M MOJHOM MOBEPXHOCTH
IIpakTHyeckasi pabora 1,2
Tema 7.11. Coneprkanue yaeOHOro MaTepuasa 1,2
YceueHHbIM KOHYC. | Yceu€HHBIM KOHyc: 00pasyloliue W BBICOTA;
CedeHue yCeUeHHOIO | OCHOBAHUS u OokoBast HIOBEPXHOCTb.
KOHYca N3o00paxkenue koHyca Ha MIOCKOCTH. Pa3BépTka
koHyca. CeueHust KOHyca  (IJIOCKOCTBIO,
napanjieNbHOW OCHOBAaHMIO, M  IUIOCKOCTBIO,
IPOXOASLIeH Yepe3 BEpIINHY)
IIpakTnuyeckas padora 1,2
Tema 7.12. Conepxanue yueOHOTO MaTepuana 1,2
Hlap u chepa, ux Cdhepa um map: UeHTp, paauyc, IHAMETD;
ceueHus Iomaab MoBepXHOCTH  chepbl. B3aumuoe
pacIojoKeHne cdepsl " IJIOCKOCTH;
KacatesbHas IJIOCKOCTh K cepe. M300paxenue
cdepsl, mapa Ha miockocTH. CevyeHus mapa
IIpakTnueckas padora 1,2
Tema 7.13. Conepxanue yueOHOTO MaTepuana 1,2

ITousaTue 00 o0BeMe
teaa. O0beEMBL

[lonstue 06 o06BEMe. OcCHOBHBIE CBOMCTBA
00béMOB  Ten. OOBEM mnuUpaMuabl, MPU3MBI
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MHOTOTPaHHUKOB U
TEeJ BpallleHUs

ouInHApa, KoHyca. OO0BEM ImIapa W IUIONIAdb
cepsl

IIpakTnueckas padora 2 1,2
Tema 7.14. ConepxaHue yueOHOTO MaTepuaia 2 1,2
O6bems! 1 Iomwany | [logo6Hble Tena B MpocTpaHcTse. COOTHONIEHHS
TIOBEPXHOCTEH MEXIY IJIOIIAAMU IIOBEPXHOCTEH
10JI00HBIX TE 1 00BbEMaMHU MOT0OHBIX T
IpakTHyeckas padora 2 1,2
Tema 7.15. ConepxaHue yaeOHOTO MaTepralia 2 1,2
Kom6unanuu MHoOTrOorpaHHuK, ONHMCAHHBIA OKOJIO c(ephl.
MHOrorpaHHukoB | Cdepa, BucaHHass B MHOT'OI'PaHHUK WM B TEJIO
TEJI BpaIllCHUS BpallleHus. MHOTOTrpaHHUK, BIMCAHHBIA B TEJIO
BpaIeHus
IIpakTHyeckas padora 2 1,2
Tema 7.16. IIpogeccuonanbHo OpPHEHTHPOBAHHOE 2 1,2
Kombunarmm colep:kaHue  (comep;kaHue  NMPHUKJIATHOIO
T€OMETPUYECKUX TEN | MOYJIsl)
Ha TIPaKTUKE Hcnons3oBanne KOMOWHAIIMN MHOTOTPAHHHKOB
Y TeJl BpAllIeHUs Ha TPAKTHKE
IIpakTHyeckasi padora 2 1,2
Tema 7.17. Conepkanne yaeOHOTro MaTepuasa 2 1,2
Pemenne 3amau. Brruucnenune BenmuuuH (myMHA, yrojia, oOBeM,
MHOTrOrpaHHMKM U | IJIOIIaMh  TMOBEPXHOCTH)  TEOMETPHUYECKHX
TeJa BpalleHUs ¢buryp, wucrnonb3ys HU3y4eHHbIE GOPMYIBl H
METO/IbI
IlpakTuyeckasi pabora 2 1,2
KonTtponbHas padoTa
Paznen 8. [lepBooOpa3nas pyHKIHH, ee IPUMEHEHHE 16 1,2
Tema 8.1. Coneprkanue y4eOHOTo MaTepuasa 2
[TepBooOpa3zHas [TepBooOpa3nas. Tabnuia nepBooOpa3HBIX
yHKmH IIpakTuyeckasi pabora 2 1,2
Tema 8.2. Coneprkanue yaeOHOro MaTepuasa 2 1,2
[nomane HHuterpan, ero reomeTpuueckuii U (HU3HUCSCKUI
KPUBOJMHEHHON cMmbicn. Bpruncnenue wunrterpana mo Qopmyie
Tpanenuu. Popmyna | Herorona-JIeiiOnuma
Hetorona — Jleiibnuna | Mipakruyeckas padora 2 1,2
Tema 8.3. IIpodeccuonaibHo OpPHEHTHPOBAHHOE 2 1,2
OnpeneneHHbIi colep:kaHue  (coaep:kaHue  NMPHKJIATHOIO
HHTErpal MOJYJIst)
B IpoecCHOHANBHON | Pemienue 3aia4 Ha MPUMEHEHHWE MHTErpana Juis
NeATeNbHOCTH U BBIUUCIICHUS (PU3MUYECKUX BEJIMYMH U IJIONIAIeH
KU3HU IIpakTnyeckas padora 2 1,2
Tema 8.4. Copepxanue yueOHOTO MaTepuaa 2 1,2
Pemenue 3anau IlepBooOpa3Has U uHTErpas
Ha HAaXOXKJ/ICHUE IpakTHyeckas paGora 2 1,2
nepBoOOpa3HoOit KonTtposneHas paboTa no pazzueny 8
U ee IpUMEHEHHe
Pa3nen 9. Teopusi BeposiTHOCTEH M CTATHCTHKA 36 1,2
Tema 9.1. ‘ Coniepxanme yueOHOTO MaTepuana 2
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[IpencraBnenue [IpencraBinenue NaHHBIX C MOMOIIBIO TaOIUIl U
JAHHBIX muarpamM. CpenHee apudmMeTnieckoe, MeIrana,
U onucareabHast HauOoJIbllIee U HaUMEHbINEE 3HAYCHUs, pa3Max,
CTaTHCTHKA JCIIepCHsi, CTAaHAAPTHOE OTKIOHEHUE YHCIOBBIX
HaOOpOB
IpakTHyeckas padora 1,2
Tema 9.2. IpodeccuonanbHo OpMEHTHPOBaHHOE 1,2
CocraBnenue Tabnuil | comep:kaHue  (coaep:KaHue  NPHUKJIAJTHOTO
U AMarpaMm Ha MOJLYJIsl)
MIpaKTHKE [lepBuuHast 06pabOTKa CTATHCTUYECKUX JAHHBIX.
I'padmueckoe ux npeacraBnenue. Haxoxnenue
CpEeIHUX XapaKTEePUCTUK, Ha0JI0JTaeMBbIX
naHHbIX. [I[ppuMeHeHne CTaTUCTUYECKUX METOJIOB
JUIs pelieHns npo(ecCHOHAIBHBIX 3a7a4
IIpakTHyeckas padora 1,2
Tema 9.3. CopepxaHue yaeOHOT0O MaTepralia 1,2
Onepanuu Haj CnyyaiiHple  SKcrepuMEHTBHl  (OMBITBI) U
COOBITHSIMH, ciydaiiHble COOBITHA. DJIEeMEHTapHbIE COOBITHS
HaJl BEPOATHOCTAMH. | (Mcxofbl). BeposiTHOCTH ciydyallHOTO COOBITHSA.
YcnosHas bnu3ocTh 4YacTOTBI M BEPOSITHOCTH COOBITHHA.
BEPOSITHOCTh CnydaiilHble  ONBITBI C  PaBHOBO3MOXHBIMHU
JJIEeMEHTapHBIMU  cOObITUSIMU.  BeposiTHocTH
COOBITUH B ONBITAX C PABHOBO3MOXHBIMHU
JIEMEHTAapHBIMU  cOOBbITUSAMU. Onepanuu  Haj
COOBITHSIMU: TepeceveHue, o0benMHEHHE,
IPOTHBOIOJIOKHBIE  COOBITHA.  JlmarpamMMbl
Oitnepa. DopMylia CIOXKEHHUS BEPOSTHOCTEH.
VYcnoBHas BEPOSTHOCT. YMHOXEHUE
BEPOSITHOCTEH. Hepeso CIIy4aiiHOTO
sKcrniepuMenTa. Popmyiia MOJHOW BEPOSITHOCTH.
He3zaBucumsle coObITHS
IlpakTHyeckasi pabora 1,2
Tema 9.4. Coneprkanue y4eOHOro MaTepralia 1,2
OeMEeHThI Kom06unaropnoe IIPaBUIIO YMHOKEHUS.
KOMOMHATOPHUKH [TepecranoBku u ¢axropuan. Yucno covyeraHuil.
Tpeyronbuuk Ilackans. ®opmyna OuHOMA
Hsrorona
IIpakTHyeckasi padora 1,2
Tema 9.5. IIpodeccuonaibHo OpPHEHTHPOBAHHOE 1,2
BepostHocTh cojep:kaHue  (coJdep:kaHUe  TMPHUKJIIATHOIO
B IIPO(ECCUOHATIBHBIX | MOTYJIST)
3a1a4ax Boruniciienue BEpOATHOCTEM C MCHOJIB30BAHUEM
¢dopmyn komOuHATOpUKH. OLiIEeHKa BEPOSATHOCTH
COOBITUSI B TMPO(ECCHOHANBHOW JeATeNTbHOCTH.
Pemenne  mpodeccroHanbHBIX  3ajad  Ha
BEPOSITHOCTh COOBITUS
IIpakTnueckas padora 1,2
Tema 9.6. Conepxanue yueOHOTO MaTepuana 1,2
Cepun bunapHblii  ciydaiiHbI ONBIT  (MCHBITAHHE),
MOCIIEOBATENRHBIX | ycrieX M Heynada. He3aBucumble HCHIBITaHMS.
WCIIBITAaHUN Cepusi HE3aBHCHMBIX HCIBITAHUH 10O IEPBOTrO
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ycriexa. Cepus  HE3aBUCHUMBIX  HMCIBITAaHUI
bepnymm
IIpakTnueckas padora 2 1,2
Tema 9.7. CopepxaHue yaeOHOTo MaTepualia 2 1,2
Crnyuaiinbie Cnyuaitnas BEJINYMHA. Pacnipenenenue
BEJINYMHBI BeposTHOCTEW.  JluarpamMma  pacnpenencHusl.
U pacrpeaeacHusl. [Ipumepsl  pacnpeneneHuii, B TOM 4YHUCIE,
Maremarnueckoe reoMeTpuuecKoe u OMHOMHabHOE. YuciioBble
OKUJIaHUE CIYy4allHOM | XapaKTEePUCTHKU CITy4alHbIX BEJIMYMH:
BEJIMYHMHBI MaTeMaTHYeCKOe OKHUJAHUE, JUCIepCcUs U
CTaHJIapTHOE OTKJIOHEHHE. IIpumepsr
MPUMEHEHHUsS] MaTeMaTU4YeCKOro OKHUJAHUS, B
TOM 4YMCJIE B 33/]a4aX W3 MOBCEIHEBHOM KU3HHU.
MaremaTuueckoe O0XHJIAHUE OuHapHOU
CIIy4aitHOM BEJIMYMHBI. Maremarnyeckoe
OXKUJAHHE  CyMMBl  CIy4allHBIX  BEJIMYMH.
Marematuueckoe OXHMJIAHUE U JUCIEPCHUS
r€OMETPUYECKOT0 u OMHOMHAIIBHOTO
pacrnpeneneHuit
IIpakTHyeckasi padora 2 1,2
Tema 9.8. CopepxaHue yaeOHOT0 MaTepralia 2 1,2
3aKoH OO0JIBIINX 3akoH OOJBIIMX YHCENl M €ro pojb B Hayke,
yucen HenpepeiBHbIe | mpupose u oOmiectBe. BriOopouHBIE MeTOx
CIIydaliHbI€ BEJIMYMHBI | UCCIICAOBAHHIA. [Tpumepsnl HENPEPBIBHBIX
(pactpenenenus). ciydallHbIX BeMMYuMH. OYHKIUS IJIOTHOCTH
HopwmansHoe pacnpenenenusi. PaBHOMepHOe pacnipenenieHue u
pacnpeneneHue ero cBoiictBa. I[loHATHE O HOpPMaJIbHOM
pacrpeneneHnn
IlpakTHyeckasi pabora 2 1,2
Tema 9.9. Conepkanue yaeOHOro MaTepuasa 2 1,2
Pewrenue 3anau DneMeHTbI KOMOHHATOPUKH. CoOpiTHeE,
KOMOMHATOPHKH, BEPOSITHOCTH COOBITHA. CIOKEHNE U YMHOXKEHHE
CTaTHUCTUKH U TEOPUU | BEPOSTHOCTEH
BEPOSATHOCTEM IlpakTHyeckas padora 2 1,2
KonTtponpHas pabora no paszaeny 9
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME
BapuaTuBHBII NPUKIATHON MOAYIb
Paznen 10. MaremaTtuueckmii mpaktukym (mpumep aas YI'TIC 20
09.00.00)
Tema 10.1. CopepxaHnue yueOHOro MaTepuala 2 1,2
Martpuusl u CnocoObl  pemieHMs ~ CHCTEM  JIMHEHHBIX
OIIPENETIUTENHN ypaBHeHui. Ilonsatusa: marpunma 2x2 u 33,
ompenenurens  marpunsl.  Meron  TI'aycca
pEIIeHNsT CHCTEM  JIMHEHHBIX  ypaBHEHUH.
Pemenune npuknagaeix 3amad.  IIpumeHenue
MaTpul] B UHpOpMaTHUKe
IIpakTnueckas padora 1 1,2
Tema 10.2. Conepxanme yueOHOTO MaTepuana 2 1,2
OnemeHThl BeKTOpHOW | KoMIutanapHble BeKTOpbl. PaznoskeHune BekTopa
anreOpbl 0  TPEM  HEKOMIUIaHApHBIM  BEKTOpaM.

YpaBHeHHE TIOCKOCTU. ['€OMEeTpUYECKUl CMBICIT
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onpenenutenss 2x2. PemeHue npUKIagHBIX
3a/1a4
IIpakTnueckas padora 1 1,2
Tema 10.3. CopepxaHue yaeOHOTo MaTepualia 1 1,2
Kommnekcueie uncna | [Tonsitue koMruiekcHOro umcia. COmpspKeHHbIC
KOMIUIEKCHBIC YHCJIa, MOJAYJAb M apTyMEHT
KOMILJIEKCHOTO qucia. dopma  3amucu
KOMILJIEKCHOTO qucna (reomerpuueckas,
TPUTOHOMETPHUYECKas, anreOpandeckas).
Apudmernueckue JCUCTBHS C KOMIUICKCHBIMU
YHCIIAMH
Tema 10.4. CopepxaHue yaeOHOTO MaTepralia 2 1,2
I'padm [Tonsarue rpada. CesazHbId rpad, AEpeBO, UK
rpad Ha IUIOCKOCTH. PemieHWe MpHUKIIAJIHBIX
3anad. [Ipumenenue rpada B nunpopmaruke
IIpakTHyeckas padora 1 1,2
Tema 10.5. Conepkanne yaeOHOro MaTepuasa 2 1,2
3anaun Bapunaumonnsii  psan.  Ilosmronm dWacror wm
MaTeMaTH4eCKON ructorpamMmma. CTaTUCTUYECKHE XapaKTEPUCTUKH
CTaTUCTHKH psia HaOMFOTaeMBIX TAHHBIX
IIpakTHyeckasi padora 1 1,2
Tema 10.6. CopepxaHue yaeOHOT0o MaTeprala 1 1,2
Jlornueckue Jlormyeckue onepanuu. [Ipumenenune nquarpamm
ornepanuu Oitnepa—BenHa i pelieHUe  TEOPETUKO-
C MHOKECTBaMH MHO>KECTBEHHBIX  33/]ad  MpoQeccHOHAIbHOMN
HaIpaBJIEHHOCTH, 3a/1a4 NHPOPMATUKU U JPYTUX
y4eOHBIX AUCLUHUILINH U JJI OMUCAHUS peaTbHbIX
MPOIECCOB U SIBJICHUI
IlpakTuyeckasi pabora 2 1,2
Tema 10.7. Conepkanue ydeOHOro MaTepuasa 2 1,2
Pemenue 3amau [IpumeHeHre  H3y4EHHBIX  MaTEMAaTUYECKUX
MaTeMaTH4eCKOro (akTOB K peUIeHHIO 3aJad M3 Pa3IUYHbIX
MIpaKTUKyMa obracTeil HayK U peaJIbHOM JKU3HU
IlpakTHyeckasi pabora 2 1,2
KonTtponbnas pabora no pazaeny 10
IIpomexyTouHasi aTTecTalUsA 10
Bcero: 322
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3. YCJOBHUA PEAJM3AIIUUA TIPOTPAMMBI YUYEBHOM
JAUCHUIIJIMHBI YII.11 MATEMATHKA

3.1. MarepuajbHO-TeXHHYeCKOe o0ecrieueHne
Peanuzanmss mporpaMMbl  TUCHUILIAHBI  TpeOyeT HaIMUUA y4eOHOTO
KaOMHETa MaTEeMATHKHU.
Texuuueckue cpeacTBa OOyUCHNUS:
—  KOMIUIEKT YepTEKHOTO 000PYyIOBAHUS U MPUCTIOCOOICHUH TSI IIKOJIBHOM
JOCKH (TPEyTOIbHUK, TPAHCTIOPTHUD, IUPKYJIb, JIMHECHKA);
—  MOJENH Ui U3yYeHUs] reoMeTpHuecKux (uryp (4acTu 1ejoro Ha Kpyre,
TPUTOHOMETPUIECKUH KPYT, CTEPEOMETPUIECKII HA00p, HAOOPHI TEOMETPUUECKUX
Mozenei u Guryp ¢ pasBepTKoi ).

3.2. HudpopmanuoHHoe obecriedyeHUue 00ydeHuUs!
[lepeyenb y4eOHBIX W3AAHUN, WHTEPHET - PECYPCOB, JOMOJHUTEIBHOU
JUTEpaTyPHI.

OcHoBHbIE HCTOYHHKH:

1. MaremaTuka : Y4eOHUK JJI1 CTYJASHTOB YUPEKICHUH CpPEIHETO
npodeccronaipbHoro odbpazoanus / M. U. bammakoB. — 5-¢ wuzag., crep. —
Mocksa : Akanemusi, 2025. — 283, [1] c. : uB. uin. — (OOmeo6pa3zoBaTeIbHbIC
JTUCIUIIINHBI ).

2. MaremaTtuka. 3agayHMK : Yy4eOHOE TIOcoOMe JUIS CTYACHTOB
yUpeKIESHUNU cpelHero npodeccuonanbHoro obpasopanus / M. U. bammakoB. —
5-¢  u34., crep. — MockBa :  Akagemwms, 2025. — 432 c. —
(O6meobOpazoBaTeIbHBIC TUCITUTIIINHBI).

I[OHOJ'IHI/ITC.HI)HI)IE HCTOYHUKMH:
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4, KOHTPOJIb M OHLEHKA PE3YJIbBTATOB OCBOEHHUA
JAUCHUIIJIMHBI YII.11 MATEMATHKA

Kontpons u oneHka pe3yabTaTOB OCBOCHUS YYEOHOW JAUCHUTLIUHBI

OCYHCCTBIIACTCA IMPEIOJdaBaTCjIicM B IIPOOECCE IMPOBCACHUA IMMPAKTHYCCKUX

3aHATHH M 7a00pPaTOPHBIX

pabor,

TECTUPOBAHUS,

a TaKXKC BBIIIOJIHCHUA

O6y‘laIOI_HI/IMI/IC$I HHIUBUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHeﬂOBaHHﬁ.

Oob6masi/nmpodeccuonanbHasi Pa3znen/Tema Tun oneHoYHbIX
KOMMETEHIHSA MeponpusiTHs
OK 01. Beibupars cnocoost | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
perieHus 3amau | 1.411-o/c, 1.511-o/c, 1.6. VYerHbIl onipoc
npodeccuoHaIbHOM Temor 2.1- 2.7, 2.8 Il-o/c, | Marematuueckuii UKTAHT
NCSITEILHOCTH — TPUMEHUTENBHO | 2.9. [IpencraBnenue
K Pa3JIUYHbIM KOHTEKCTAM Temnr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPAKTHUECKUX
3.7. pabot
Temor 4.1 - 4.4, 4.5I1-o/c, | KontponrHas padota
4.6. Brinonnenue 3aMaHui
Temobr 5.1, 5.2, 5.3[1-0/c, | mpomexyTOUHOI
5,4, 5.5I1-o/c, 5.6. aTTecTaluu
Temsl 6.1 - 6.5, 6.611-0/c,
6.7-6.9.
Temsr 7.1, 7.2, 7.311-0/c,
714-7.17.
OK 02. UcnonwzoBatre | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanme
coBpeMeHHBIe cpencTBa moucka, | 1.4I11-o/c, 1.5I1-o/c, 1.6. YcTHBI# onpoc
aHanu3za W uHTepnperauuud | Temsr 2.1- 2.7, 2.8 II-o/c, | MaremaTH4eCKuil JUKTAHT
nHpopManuu, 2.9. [Ipencrabienue
u nndopmarmonnsie | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yapTaTOB MPaKTUYECKHUX
TEXHOJIOTUU Ui BbINIOJHEHus | 3.7. pabot
3a7a4 npodeccuonanpHor | Temsl 4.1 - 4.4, 4.511-o/c, | KonTpoasHas pabora
NesITeNIbHOCTH 4.6. Brinosinenue 3a/laHui
Temsr 5.1, 5.2, 5.311-o/c, | mpoMexyTOUHOI
5,4, 5.5I1-o/c, 5.6. aTTeCcTaluu
Temnr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temsr 7.1, 7.2, 7.3I1-0/c,
74-1.7
OK 03. [Mnanuposats | Tema 1.1, 1.21I-o/c, 1.3, | TectupoBanue
u peanu3oBbiBaTh cobctBeHHoe | 1.4I1-o/c, 1.511-o/c, 1.6. VYcTHbIi onpoc
npodeccruoHanibHOE Temnr 2.1- 2.7, 2.8 II-o/c, | MaremaTtuyeckuii AUKTaHT
u JTUYHOCTHOE pa3Butue, | 2.9. [IpencraBnenue
MpEANPUHUMATENBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MPaKTUYECKUX
NeATEIHLHOCTD 3.7. pabot
B npodeccuonanbHoil cdepe, | Temsl 4.1 - 4.4, 4.511-o/c, | KonrposabHas pabora
MCIO0JIb30BaTh 3Hanus | 4.6. Brimonnenue 3a/laHui
no ¢QuuancoBoil rpamotHocTH | Temsl 6.1 - 6.5, 6.6I1-0/c, | mpoMexyTOUHOH
B Ppa3IUYHBIX JKU3HEHHBIX | 6.7-6.9. aTTeCTallUU

CUTYyalluIgX

Temwr 7.1, 7.2, 7.3I1-0/c,

37




14-1.7

OK 04. D¢ dexTHBHO
B3aMMO/ICHCTBOBATh U paboTaTh
B KOJIJICKTHBE U KOMaH/Ie

Tema 1.1, 1.2I1-o/c, 1.3,
1.4IT-o/c, 1.511-0/c, 1.6.
Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5IT-o0/c, 5.6.

Temsur 6.1 - 6.5, 6.6I1-0/c,

TectupoBanue

VYerHbIM onpoc
MaremaTuyecKuil JUKTaHT
IIpencraBienue
pE3yJabTaTOB IMPAKTUYECKUX
pabot

KonTpoabhas padora

6.7-6.9. Brimonxenue 3aJJaHui
Temwr 7.1, 7.2, 7.311-0/c, | mpoMexyTOUHOM
14-7.7 aTTecTalluu

OK 05. Ocymectmsate yctHyro | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

U NHUCBMCHHYIO KOMMYHHKAIIUIO

Ha TOCYJapCTBEHHOM  SI3BIKE
Poccniickoit denepannn
c Y4EeTOM 0COOEHHOCTEH
COLMAIBHOTO

U KyJIbTYPHOTO KOHTEKCTa

1.411-o0/c, 1.511-0/c, 1.6.
Temsr 2.1- 2.7, 2.8 II-o/c,
2.9.

Temsr 3.1 - 3.5, 3.6I1-o/c,
3.7.

Temur 4.1 - 4.4, 4.511-0/c,

VYerHbIM onpoc
MaremaTuyecKuil JUKTaHT
IIpencraBienue
pe3yabTaTOB TMPAKTUYECKUX
pabot

KonTponbhas pabora

4.6. Brinonnenue 3aMaHui
Temobr 5.1, 5.2, 5.3[1-0/c, | mpomexyTOUHOM
5,4, 5.511-o0/c, 5.6 aTTecTaluu
OK 06. IposiasTe rpakmancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanme
MaTPUOTHYECKYIO nosuuuto, | 1.4I1-o/c, 1.511-0/c, 1.6. VYceTHbIi onipoc
JEMOHCTPUPOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 Il-o/c, | MaremaTH4eCKUi TUKTAHT
[IOBENICHUE Ha ocHoBe | 2.9. [IpencraBnenne
TPaJIULIMOHHBIX Tembr 4.1 - 4.4, 4.5I1-0/c, | pe3ynbTaTOB NPAKTUUECKUX
oO1euenoBevyecknx IeHHOCTeH, | 4.0. pabot
B ToM uyucie ¢ yderoMm | Temsr 5.1, 5.2, 5.3I1-o/c, | KontponbHas pabota
rapMOHHU3ALUH 5,4, 5.5I1-o/c, 5.6. Brimonnenue 3aJlaHuM
MEKHAIMOHAJIBLHBIX Tembr 7.1, 7.2, 7.3I1-0/c, | mpomMexyTOYHOM
1 MEKPEIUTUO3HBIX OTHOIICHUH, | 7.4 - 7.7 aTTecTaluu
MIPUMEHSATH CTaHJapThI
AHTUKOPPYIIIUOHHOTO
ITOBCACHUS
OK 07. CopeiictoBats | Tema 1.1, 1.21I-o/c, 1.3, | TectupoBanue
COXPAHEHUIO okpyxaromeit | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBI onpoc
cpebl, pecypcocoepexennto, | Temsr 2.1- 2.7, 2.8 I1-o/c, | MaTemaTruueckuil JUKTaHT
MIPUMEHSTH 3HaHusg | 2.9. [IpencraBienue
00 H3MCEHCHHU knumata, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yiabTaToB MPaKTHUYECKUX
TIPUHIIUATIBI oepexiuBoro | 3.7. pabor
MIPOM3BO/ICTBA, apdextuBro | Temwr 5.1, 5.2, 5.3[1-o/c, | KonrponbHas pabota
neiicTBoBaTh B upe3BbluaiiHbx | 5,4, 5.501-0/c, 5.6. Brinmonnenue 3aJaHui
CUTYyaLUAX Tems! 6.1 - 6.5, 6.6I1-0/c, | MpoMeXyTOUHOMH
6.7-6.9 aTTeCTalluU
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