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Pabouas mporpamma pa3paboTaHa Ha ocHOBe TpeOoBaHUil DenepanbHOro rocyAapCcTBEHHOTO
00pa30BaTEeNLHOTO CTaHAApTa CpenHEero oO0Iero oOpa3oBaHUs YTBEPHKIECHHOTO MPHUKA30M
MunucrepctBa oOpasoBanusi u Hayku Poccuiickoit ®enepanuu ot 17 mas 2012r.Ne 413 (B
neicTByromel pemakiuu), denepanbHOl 00pa3oBaTENbHON MPOrPaMMBI CPEIHErO OOIIero
o0Opa3oBaHus, YTBEpKACHHOU npukazom Munnpocsemenus Poccuu ot 18 mas 2023r. Ne 371(c
M3MEHEHUSMU M JIONOJHEHUSIMH), C ydeToM TpeboBaHuii denepasbHOro rocyaapCTBEHHOTO
00pa30BaTeNbHOT0 CTaHAApTa CPEIHEro MpoQecCHOHATBHOIO0 00pa30BaHUs MO CHENHATBLHOCTU
31.02.01 JledeOHoOe neno, yTBEPKISHHOTO IpuKa3oM MuHIpocBemnieHuss Poccun ot 4 wuroms
2022 1. Ne 526, zapeructpupoBan B Muniocte Poccum 5 aBrycra 2022 1. No 69542 (c
U3MEHEHUSMH U JIOTIOJIHEHHUSIMH), MPUMEPHOH HporpaMMbl 00IIeo0pa3oBaTeIbHON y4eOHOU
aucuuiiuHel - «Maremaruka»,  pexkomMeHAoBaHHOM — (DenepallbHBIM  TOCYAAPCTBEHHBIM
OIO/DKETHBIM ~ 00pa30BaTENbHBIM  YUPEKICHHEM  JOMOJHUTEIBHOTO  NPO(EeCcCCHOHATHLHOTO
obpazoBanust «MHCTUTYT pa3BuTUs TpodeccuoHambHoro obpaszoBanus» (PI'BOY 1O
«MPITIO») B KavyecTBE MPUMEPHOU MPOTPaMMBbI C YI€TOM MPOPECCHOHATHHON HAPABICHHOCTH
IporpaMM CpeaHero mnpoecCHOHAIBLHOrO 00pa3oBaHHWsA, pEaTU3yeMblX Ha 0a3e OCHOBHOTO
o011ero o0pa3oBaHus ¢ OTyYEHUEM CPEAHETo 0011Iero oopa3oBaHusl.

Opranu3zanus-pa3padoTyuk: rOCyJapCTBEHHOE OI0JKETHOE npogeccuoHaIbHOE
oOpa3zoBatenbHOe yupexaeHne MockoBckoii 06macTi «KpacHOTOPCKUN KOJIEIK»

PACCMOTPEHA U PEKOMEHJOBAHA OJJIOBPEHA U YTBEPKJIEHA

Ha 3acenianuu Mmetoan4yeckoro o0beInHEHHs HayuHo-MeToauueckuM cosetrom [ BIIOY
I'BITOY MO «KpacHOTOpCKHil KOJITEIHK MO «KpacHOropckHil KOJIeHK»»

ot 16.04.2025 r. IIpoToxon Ne 1 ot 18.04.2025 IIpoTokon Ne 1
[Tegarornuyeckum coserom I'BITIOY MO [Ipuka3s nupekropa KoJuteKa
«KpacHoropckuii Koyuex» ot ot 25.04.2025 r. Ne 811/1

17.04.2025r. [IpoTokomn Ne 2
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1. OOmas xapakTepucTHKa pado4eil mporpaMMsl 001e00pa3oBaTeJbHOM THCHUIINHBI
«MaremaTuka»

1.1.MecTo quCHUILINHBI B CTPYKTYype oOpa3oBarebHoi nporpammsl CIIO:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTeMaTuka» SBISAETCS 0053aTENbHOM YacThiO
o0mreo0pa3oBaTeIpHOrO IUKIA 00pa3oBarenbHON mporpammbl B cootBercTBuu ¢ ®I'OC CIIO
no cnenuansHoctu 31.02.01 JleweGHoe ne0.

1.2. llesu 1 1aHMPYyeMble pe3yJIbTAThl 0CBOCHUS JUCHHUILINHBI:

1.2.1.1leab TUCHUIINHBI

Conepxanue pOrpamMMbl o011eo0pa3oBaTenbHOI JMCLUITUHBI

«MaremaTiKa»  HalpaBlI€HO Ha  JOCTH)KEHHE  DPE3yJbTaTOB €€  HU3YYEHHUs B
cootBercTBUM ¢ TpeboBanusimu ®I'OC COO c yderom mpodeccHOHATBbHONW HApaBICHHOCTH
oI’ oC CIIO.

[TpropuTeTHBIMH TENAMH OOYyYEHHUS] MaTeMaTHKe Ha 0230BOM YPOBHE SIBJISIOTCS:

- (opmHpoBaHHE LEHTPAJbHBIX MaTeMaTHYECKUX MOHATUH (YMCIO, BEJIWYMHA,
reomMeTpuueckas  Qgurypa, IepeMEeHHas, BEpPOSTHOCTb, (QYHKIUSA), OOeCIeYnBaIOLIUX
IIPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MATEMaTUYECKOI0 00pa30BaHMsl 00yJaroIuXCs;

- IoZIBeJIeHHE 00YYaroLIMXCsl Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKH W OKpYXKalollero Mupa, MOHMMaHME MaTeMaTHUKM KakK 4acTH OOIEeH KyJIbTypbl
YeJI0BEYECTBA,

- pa3BUTHE MHTEUICKTYyalbHBIX M TBOPYECKHX CIIOCOOHOCTEH  OOydJaromuxcs,
[I03HABATEJIbHON aKTUBHOCTHU, UCCIIE0OBATEIbCKUX YMEHUN, KpUTUYHOCTH MBILUIEHUS, HHTEpeca
K U3Y4YEHUIO MAaTEMaTUKU;

- ¢opmupoBaHue (yHKIMOHAJBHOW  MaTEeMAaTHYECKOH  IpaMOTHOCTH:  yMEHHs
pacrio3HaBaTb MaTeMaTHYECKHE AacleKTbl B PpEAIbHBIX >KU3HEHHBIX CUTYyalUsX U npu
U3y4EHUH IPYyTUX JUCLIUILINH, IIPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(bopMynHpOBaTh UX Ha SA3bIKE MATEMAaTUKU U CO3/]aBaTh MaTeMaTHYECKHE MOJENH, NPUMEHATh
OCBOEHHBIM MaTeMaTW4ecKui ammapar JUisl peleHusl MPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
3a7a4  Npo(eCCHOHAIbHOW JIeATENbHOCTH, HWHTEPHPETUPOBATh U OLEHUBATh IOJyYEHHbBIE
pe3yNbTaThI.

1.2.2. Il.1annpyemble pe3yJbTaThl 0CBOCHHUs 00111€00pa30BaTeIbHON THCHUILIHHBI B
coorBeTcTBHH ¢ ®PI'OC CIIO u Ha ocaoBe ®I'OC COO

O6mue xommereHimu (manee — OK) u mpodeccroHanbHble KOMIIETEHIIMH (1anee —
[IK) ®I'OC CIIO B COOTHECEHMHM C JWYHOCTHBIMHU, METANpPEIMETHBIMU M TPEIMETHBIMU
pesyapTaTamu o0yueHuss 6azoBoro ypoBHs (mamee — I[1P6) ®I'OC COO mpexacraBieHsl B
TabmuIe:



Koa u HamMeHOBaHHE

PesyiabTaTsl 00yueHus

(popmupyembIx
KOMIeTeHIHii OO6ume JMCHMILTMHAPHBIE
OK 01. Bwibupats criocoObl | JINUHOCTHBIE — pe3ynbTaThl  JODKHBI  oTpaxkaTh | IIPO1. Brnagenue meTtomamu m0Ka3aTeNIbCTB, aJrOpUTMaMU

perieHus
npodeCCHOHATBEHON
JIeATEIIbHOCTH
IMPUMCHUTCIIBHO

K pa3JIMYHbIM KOHTEKCTaM

3a1a4

B YaCTH: TPYAOBOIO BOCIIMTAHUS:
- TOTOBHOCTb K TpYyAYy, OCO3HAHUE LEHHOCTU
MacTepcTBa, TPYAOI00HE;

- T'OTOBHOCTB K aKTUBHOM JACATCIIbHOCTH
TEXHOJIOTHYECKON M COLMAaNbHOM HampaBIeHHOCTH,
CIIOCOOHOCTh MHUIIUUPOBATH, IUIAaHUPOBATh
Y CAMOCTOSTEJIBHO BBIIOJIHATH TAKYIO JIESTEIbHOCTD;
- MHTEPEC K pa3InYHBIM c(hpepam nmpodeccnoHanIbHOM
JEeATEIbHOCTH.

MeranpeameTHble pe3ynbTaThl JOJKHBI OTPAXKaTh:

OsnazeHue YHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMH JICHCTBUSIMH:

a) 0a30BbIC JJOTHYCCKUE JCHCTBHS:

- CaMOCTOSITEIIBHO dbopmynHrpoBaTh
U aKTyaJlu3upoBaTh MpoOJieMy, paccMaTpUBaTh
€e BCECTOPOHHE;

- YCTaHaBIMBaThb  CYIISCTBCHHBIH  MpPU3HAK

NJINX OCHOBAHHUA IJIs CpaBHCHI/Iﬂ, KJ'IaCCI/I(bI/IKaHI/II/I
H 00001IEeHNS;

- ONpeNeNsATh LU JIeATCIBLHOCTH,
HapaMeTpBI n KpI/ITepI/H/I UX JOCTHUXKCHUS,
- BBUIIBJIATh 3aKOHOMEPHOCTH M TPOTHBOPCUHS
B paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaTb

pelieHus 3anay; ymeHue (opMmynupoBaTh ONpereseHus,
aKCUOMBI

U TEOpEMBbl, NMPUMEHATh HUX, MPOBOIUTH JOKa3aTelbHbIC
paccyXJIeHUsI B XOJI€ pEUICHUs 3a/1a4;

[1PG2. YMmeHue onepupoBaTh MOHATHUSMHU: CTEIEHb YHCIA,
norapuM dYHWClIa; YMEHHUE BBINONHITH BBIYHCIICHHEC
3HAYEHUI

u  1mpeoOpa3oBaHUs
norapudmamu,
BBIPAKEHUM;
[1P63. YMeHue omnepupoBaTh MOHATUSAMU: PAllMOHAIBHEIE,
UppaIlMOHATILHBIE, MOKa3aTebHbIE, CTETICHHBIE,
norapuMuUecKre, TPUTOHOMETPUYECKHE YypaBHEHUS W
HEPaBEHCTBA, UX CUCTEMBI,

[1P64. VYwmeHuwe omepupoBaTh MOHATUAMU: (DYHKIHSA,
HeTpepbIBHAS (PYHKIMSA, TPOU3BOAHAS, TMEpBOOOpa3Has,
ONpEe/IeTICHHbIN UHTErpal; YMEHHE HAXOAUTh MPOU3BOJIHBIE
dNeMEHTapHbIX  (QYHKIWNA,  HUCIOJB3Ys  CIPaBOYHBIE
MaTepuaibl; UCCIEeI0BaTh B MPOCTEHIINX CITydasX (pyHKIUN
Ha MOHOTOHHOCTb, HaxOJ/IUTh HauOoJIbIIINE
W HaUMEHbIIHE 3HAaYeHUS QYHKIHMH; CTPOUTH Tpaduku
MHOTOYJICHOB c HCTIOTh30BaHUEM anmnapara
MaTEeMaTHYECKOTO aHalln3a; MPUMEHATh MPOU3BOAHYIO TIPU
pelIeHnn 3a1a4

BBIPAKEHUM CO  CTENEHSMU U
npeoOpa3oBaHus JIPOOHO-pAIIMOHATBHBIX




- BHOCUTh KOPPEKTUBHI B JCATEIHLHOCTh, OIICHUBATH
COOTBETCTBHE PE3YJILTATOB LIEJISIM, OLICHUBATH PHUCKHU
MOCJICACTBHI JIeATEITBHOCTH

0) 6a30BbIC MCCIICIOBATEIBCKHUC JICHCTBU:

- BJIAJICTh HABBIKAMH Yy4YeOHO-HCCIICOBATEILCKOMN
Y TIPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs
pooeM;

- BBUBIATH  NPUYUHHO-CIICJICTBEHHBIC  CBS3H
U aKTyaJIM3UpOBaTh 3allady, BBIIBUTATh THUIIOTE3Y
ee peleHws, HAXO/HTh apryMEHTHI
JUIsL IOKA3aTebCTBA CBOUX YTBEPXKJICHUH, 3a/1aBaTh
napaMeTpsl U KPUTCPUU PEIICHHS,

- AHAJIM3UPOBATh TIOJYYCHHBIC B XOJC PEUICHHUS
3ala4ll  pe3yibTaThl, KPUTHUYECKH  OILICHUBATh
HUX JOCTOBEPHOCTb, IIPOIHO3HPOBATh H3MEHEHHUE
B HOBBIX YCJIOBHSIX;

pa3pabaTbIBaTh IMJIaH PEIIeHUs MPOOIEMBI C YIETOM
aHam3a UMEFOIIIHXCSI MaTepUATEHBIX
1 HEMaTepUAIbHBIX PECYPCOB;

- YMETh TEPEHOCHUTh 3HaHUS B IO3HABATEIHHYIO
Y TIPAKTHUYECKYIO 00JIaCTH KUZHEACSITETbHOCTH;

- yMeTb MHTErpUpOBaTh 3HAHHUA M3 PaA3HBIX
MPEIMETHBIX 00JIacTel;
- BBIIBUIaTh HOBBIE nzeu, Ipeylaratb

OPHUIMHAJIBHBIC MMOAXOJAblI U PCHICHUA

Ha JIBKCHUE; PElIaTh NPAKTUKO-OPHUEHTHPOBAHHBIC 33]]aU1
Ha HauOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, HA HAXOXK/ICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS. Ymenue omnepupoBaTh MOHSITUSIMU: PAallMOHATbHAS
byHKIMS, TMOKa3aTeabHas (QYHKIMs, CTCTICHHAs (YHKITUS,
JorapupmMuyuecKas byHKIHA, TPUTOHOMETPUUYECKHE
byHkuun, oOpaTHbie (QYHKIMH; YMEHHUE CTPOUTH rpaduKu
U3y4YCHHBIX  (DYHKIMH, UCMIONB30BaTh Tpaduku  1mpu
M3YYEHUHU MPOIECCOB U 3aBUCUMOCTEN, IPU PEIICHUU 3a/1a4
U3 IPYTrUX Y9EeOHBIX MPEAMETOB U 3314 U3 pealbHOM KHU3HU;
BbIpaXkaTh OpPMyJIaMH 3aBUCUMOCTU MEXIY BEIMYUHAMU;
[TPG6. YMmenue permars TEKCTOBBIC 3a/1a4d Pa3HbIX TUIIOB (B
TOM YHUCJI€ Ha MPOLEHTHI, JOJU U YacTH, Ha JIBUIKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 33Ja4l U3
o0JnacTu yrpaBieHUs JINYHBIMU U CEMEHMHBIMU (PHAHCAMMU );
COCTaBJIATh BBIPAKCHHSI, YPABHEHUS, HEPABEHCTBA U MX
CHCTEMBI TI0 YCJIOBHUIO 33/1a4M, UCCIEI0BaTh MOJYYEHHOE
pelIeHre U OIEHUBATH MPABAONOJO0OHOCTh PE3YIbTATOB;
[IP67. VYmeHue omnepupoBaTb HOHSTUSIMH: CpEIHEE
apu(MeTHYECKOe, MenuaHa, HauOoJbllee W HauMEHbIIee
3HA4YeHUs, pa3Max, AUCHEPCHUs, CTAHIAPTHOE OTKIOHEHHE
YHCIOBOTO Ha0Opa; YMEHHE U3BJIEKATh, HHTEPIPETUPOBATH
uHpOpMalMIO,  TPEACTaBIEHHY0 B  Tabimumax, Ha
nuarpaMmax, rpadukax, OTpaskaronlylo CBOMCTBA PeabHBIX
NPOIIECCOB W SBJICHH; NpEeACTaBIATh HH(OpMAIHIO C

NOMOIIBI0  TAONWI] W JdarpaMM;  KCCIIEIOBaTh
CTaTUCTHYCCKUE JIAHHBIE, B TOM qHCIe
C IMPUMCHCHHUEM l"pa(bI/I‘-IeCKI/IX MCTOJOB W JJICKTPOHHBIX
CpEICTB;

ITP68. YMmenue onepupoBaTh MOHATUSIMH: CITYIaHBIA OIBIT
U cIy4aiiHOe COOBITHE, BEPOSITHOCTh CITyYailHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSATHOCTH C  HCIOJIB30BAaHUEM
rpadUYecKuX METOAOB; MPUMEHITH (POPMYIBI CIOKEHUS U
YMHOXXCHHSI BEPOATHOCTEH, KOMOWHATOpHBIE (HaKThl |
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(GbopMyIbI TpU PEIICHUU 3a]la4y; OLIEHWBATh BEPOSITHOCTH
peabHbIX COOBITHIA; 3HaKOMCTBO
CO CITy4yallHBIMU BETUYMHAMU; YMEHHUE MPUBOIUTH TPUMEPDI
MPOSIBJICHUSI 3aKOHAa OOJBIIMX YHUCEI B MPUPOTHBIX
1 OOIIECTBEHHBIX SIBIICHUSX;

ITPG9. Ymenue omepupoBaTh MOHATUSIMH: TOUYKA, MPsMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYTpaHHbIN yrodL,
CKpELIMBAIOIINECS psIMBIE, napajuieIbHOCTh u
MEPIEHIUKYIISIPHOCTD MPSIMBIX

U TUIOCKOCTEH, yroa MeXAy NPsSMBIMHU, YTOJI MEXy MPsIMOH
U IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMM, PACCTOSHHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY HPSIMBIMH,
paccTosiHue MEX]y IUIOCKOCTSMM; YMEHHUE HCHOJIb30BaTh
OpU pelIeHUM 3a7ady H3ydeHHble (AKTbI U TEOpeMbl
IUIAHUMETPUHM; YMEHHME OLEHUBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOLIETro MUPA;

ITP610. YMmeHue onepupoBaTh MOHATUSMHU: MHOTOTPAHHUK,
ceueHHe MHOTOrpaHHMKa, KyO, MapajuleNenure]], Ipu3Ma,
nupamMua, GUrypa M MOBEPXHOCTh BpAILLEHUS, LUIUHAD,
KOHYC, 11ap, chepa, ceueHus pUrypsl BpaleHus, NiIoCKOCTb,
Kacaromasics  ceppl, LWIMHIpa, KOHYCa, IJIOLIAdb
MIOBEPXHOCTU NHUPAaMUJbI, TPU3MBI, KOHYCa, LMIUHAPA,
miomanas  cepsl, 00beM  Kyba, MPSMOYTOJHHOTO
napajuleJIenune1a, TMpaMusl, TPU3MBL, IIMIINHIPA, KOHYCA,
nrapa; yMeHHe n300paxarb MHOTOTPaHHUKHU
Y IOBEPXHOCTH BPALLEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB M D3JEKTPOHHBIX CPEICTB;
YMEHHE PACIIO3HAaBATh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh PaBUIIbHBIE MHOTOIPaHHUKH;

[1P611 VYmenue onepupoBaThb MOHATHSIMU: JBUKEHUE
B TIPOCTPAHCTBE, MOJ0OHBIE (UIYyphl B TMPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIEHUE IUIOIIAJEN IIOBEPXHOCTEN H
00beMOB MOJOOHBIX (GUTYD MPU PEIICHUU 33]1aY;




I1P612. YMeHue BBIYUCIATH IE€OMETPUUECKUE BEIMUYMHBI
(nuHa, yroj, IJIomaab, 00bEM, IIOMIAIb MOBEPXHOCTH),
UCIIOJIB3YS U3y4eHHBIE (DOPMYITBI U METOJIBL;

ITP613. YMeHnue onepupoBaTh MOHATHSAMHE: TPSIMOYTOJIbHAS

CHUCTEMA KOOpAuHaT, KOOPAHWHATLL TOYKH, BCKTOD,
KOOpAuHATbl BCKTOpa, CKaJAPHOEC IIPOU3BEACHHUE, YI'OJI
MCXKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpa Ha YHUCJIO; HAXOAWTh C IOMOILBI0 HM3YYEHHBIX
(GbopMynT KOOpPIMHATHI CEPEIWHBI OTpPE3Ka, PACCTOSHUE
MEXIYy JBYMsSI TOUKaAMU;

[1P614. YMmenue BoIOMpPATh TOIXOSIINNA U3YYEHHBINH METO/T
JUIsl peLIeHUs 3aJaud, paclo3HaBaTb MAaTEMAaTHYECKUE
(baxThl

¥ MaTeMaTH4YeCKHe MOJIETU B MIPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE, YMEHHE NPHUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITMM POCCUUCKOM W  MHUPOBOM
MAaTE€MaTUYeCKON HAyKH

OK 02. Hcnonb3oBaTh
COBPEMEHHBIE cpencTBa
MOMCKa, aHanm3a n
WHTEpIpeTauy nHHOpMaIi,
)54 uHPOPMAILIMOHHBIE
TEXHOJIOTHHU JJI BBIITOJHEHUS
3aaq npodeccnoHanbHOI

JCATCIIBHOCTH

JINYHOCTHBIE PE3YNbTAThl JTOJKHBI
YacTU: LIEHHOCTHU HAyYHOT'O IMO3HAHUS:
-c(hOpMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAayKd U OOLIECTBEHHOW IpPaKTHKH,
OCHOBAHHOTO

Ha JIMasore KyJabTyp, CIOCOOCTBYIOLIET0 OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;
MertamnpeaMeTHbIe pe3ybTaThl JOJKHBI OTPAXKaTh:
OBnanenne YHUBEPCAIIbHBIMH y4eOHBIMU
MO03HABATEIbHBIMU JCUCTBUSIMHU:

B) pabota ¢ uHpopmaiuei:

- BIIaJIeTh HABBIKAMH IOJy4YeHHs HWHGPOpMALUU M3
HUCTOYHUKOB  Pa3HbIX THUIIOB, CaMOCTOSITEIHHO
OCYILIECTBIATh MOUCK, aHAIN3, CUCTEMAaTU3ALUI0 U
MHTEPIpPETAlNI0O UHPOPMALMU Pa3IUYHbIX BUAOB U
(dhopM TpeICTaBICHHUS,

OTpaxaTb B

[1P61. Bnanenue metogaMu J10Ka3aTeNbCTB, alTOPUTMaMH
pelieHus 3a1a4; yMeHue (OpMyIMpOBATH OINPEAEICHNUS,
AKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOIUTH JOKa3aTeNbHbIE
paccyXJIeHHs B XOJI€ PELICHHUs 3a/1ay;

[1P62. YMeHue onepupoBaTh MOHATHUSIMHU: CTENEHb YHCIA,

gorapudM YHUCNA; YMEHHE BBHINIOJMHATH  BBIYMCICHUE
3HAYEHUI

U mnpeoOpa3oBaHUS  BBIPAKEHUH CO  CTEMEHSMU U
norapudmamu, TpeoOpa3oBaHUs JAPOOHO-pAMOHATBHBIX
BBIPAKEHUM;

[TPG3. Ymenue omepupoBaTh MOHATHUSAMH: PAlMOHATBHEIC,
HppalMOHAIIbHBIE, MOKa3aTeIbHbIE, CTETECHHBIE,

JoTapu(PpMHUUECKUE, TPUTOHOMETPUYECKHUE YpaBHEHHS U
HEPaBEHCTBA, X CUCTEMBI;

[IP64. VYwmenue omnepupoBaTh TNOHATHAMHU: (QYHKIIUS,
HenpepbiBHAass (QYHKIMS, TNPOU3BOJHAA, NepBooOpas3Hasi,

8




- CcO3/1aBaTh TEKCTbl B pa3IM4yHBIX (popmartax c
y4eToM Ha3HayeHHs UWHQPOpMalMu U LEJIeBOH

ayTUTOPUH,  BBIOMpas  ONTUMAIBbHYIO  (opmy
NIPEICTaBIICHHS
Y BU3yalIU3aIliy;
- OIICHWBaThb  JOCTOBEPHOCTb,  JICTHTUMHOCTh

uHpOpMalUK, €€ COOTBETCTBHE
MOpPaJIbHO-ITUYECKUM HOpMaM;
- HCIIOJIb30BaTh CPEICTBA HMH()POPMALMOHHBIX U

IMpaBOBBIM H

KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTUH B  PEIICHUU
KOTHUTUBHBIX, KOMMYHUKATHBHBIX u
OpPraHU3allMOHHBIX  3aJa4 € COOJIIOJCHHEM
TpeOOBaHUN IPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHCHBI,  PECypCOCOCpPEKEHUsl, MPAaBOBBIX U
TUYECKMX  HOPM, HOpPM  HH(OPMAIMOHHOMN
0€30MacHOCTH

OINpPEEIICHHBIM NHTErpall; yMEHUE HaXOIUTh POU3BOIHbIE
JJIEMEHTApHbIX  (YHKUUH,  MCIOJB3ys  CIPaBOYHbIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINNX CIyqasx GyHKIUU
Ha MOHOTOHHOCTB, HaXOJUTh HauOoJbIINE
¥ HauMEHbIIWE 3HaueHHs (YHKIMHA; CTPOUTH TpauKu
MHOT'O4JICHOB c HCII0JIb30BAaHUEM amnmapara
MaTEMaTUYECKOI0 aHaJIW3a; IPUMEHATh IIPOU3BOJHYIO IIPU
peLIeHUH 3aja4
Ha JBI)KECHHUE; PELIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a1a4U
Ha HauOoJIbIIME ¥ HAMMEHbIINE 3HAYCHUS, Ha HAXOX/IEHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

[1PG5. YMmeHue omnepupoBaTh MOHSTUSAMU: PAlMOHAIbHAS
byHKuus, mokazarenbHas (QyHKIHS, cTerneHHas (QyHKIHA,
Jorapupmuyeckas byHK1IM, TPUTOHOMETPHUYECKHE
¢bynkuuu, oOpatHeie (PYHKIMH; YMEHHE CTPOUTH TpapuKu
U3y4eHHBIX  (yHKUMH, UCNONB30BaTh TIpaduku  1pu
M3Y4YE€HHUHU MIPOLIECCOB U 3aBUCUMOCTEN, IIPU PELLICHUU 3a/1a4
U3 JIPyTUX y4eOHBIX PEIMETOB U 3a]1au U3 peaibHOM KU3HU;
BbIpaXkaTh GOpPMYJIaMH 3aBUCUMOCTH MEX/y BEINYUHAMU;
[TP66. YMeHue periath TEKCTOBBIE 3a/1a4l Pa3HbIX TUIIOB (B
TOM YHUCJI€ Ha MPOLEHTHI, JOJIU U YacTH, Ha JBUKECHHE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 337a4d U3
00JacTH ynpaBieHUs JINYHBIMU U CEMEMHBIMU (PUHAHCAMMU );
COCTaBIIAITh BBIPA)KECHHUS, YPaBHEHUS, HEPABEHCTBA U HUX
CHUCTEMBI 10 YCJIOBHIO 33Ja4H, MCCJEI0BaTh MOJIYyYEHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;
[IP67. VYwmeHue omnepupoBaTb NOHATHUSIMU: CpEIHEE
apupMeTHyecKoe, MeauaHa, HauOosblliee M HauMEHbIIEe
3HAYEHUS, pa3Max, IUCHEPCUs, CTaHAApTHOE OTKIOHEHHE
YHUCIOBOTO HabOpa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBAThH
nH(pOpMallMI0, TpPEJICTaBICHHYH0O B  Tabimumax, Ha
auarpaMmax, rpagukax, OTpaskarollyro CBOMCTBA pealbHbIX
IPOLIECCOB M SIBIECHUH; NPEACTaBIATh HH(OPMALMIO C
noMOIBI0  TabiaWi W JAMarpamM;  HCCIIEA0BaTh




CTaTUCTUYECKUE JTaHHBbIE, B TOM qucie
C NpUMEHEHHEeM TIpaUUecKUX METOJO0B M 3JIEKTPOHHBIX
CpPEICTB;

ITP68. YMmenue onepupoBaTh MOHATUSIMH: CIIYYaiHBIA OIBIT
U CIy4ailHOE COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS,
YMEHHE BBIUUCISATH BEPOATHOCTh C HCIOJIb30BAaHUEM
rpaMUecKuX METOJIOB; MPUMEHATH (HOPMYJIIBI CIOXKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
(GopMyJibl MpU PEIIEHUU 3a]ad; OLIEHUBATh BEPOSATHOCTH
peabHbIX COOBITHI; 3HAKOMCTBO
CO CITy4aifHBIMH BEIMYMHAMU; YMEHHE TIPUBOTUTH TPUMEPHI
MPOSIBIICHUSI 3aKOHAa OOJNBIIMX 4YHUCENl B TMPUPOTHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

I1P69. YMmenue omnepupoBaTh MOHATHUAMU: TOUKA, HpsiMasi,

IIJIOCKOCTB, MIPOCTPAHCTBO, JIBYTpaHHbIN yrou,
CKPELIMBAIOIINECS psIMBbIE, napajuieIbHOCTh u
MEePIEeHIUKYISIPHOCTh MIPSIMBIX

U TUIOCKOCTEH, YTroJl MeXay IPSIMBIMHU, YTOJ MEXKIY MPSMO
U TUIOCKOCTBIO, YTOJ MEXKAY TUIOCKOCTSIMH, PACCTOSTHHE OT
TOYKHU

0 INIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMHU, PACCTOSIHUE
MEXy MJIOCKOCTSMHU; YMEHHUE HUCIIOJIb30BaTh MPU PEIICHUH
3a]1a4 U3y4YEeHHbIE (PaKThl U TEOPEMBI IUIAHUMETPUN; YMEHHE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
[TP610. YMmeHue onepupoBaTh MOHATHUSIMHI: MHOTOTPaHHUK,
CeUYeHHe MHOTOTPaHHUKA, KyO, Mmapajienenurne], mpu3Ma,
nupaMma, GUrypa ¥ MOBEPXHOCTh BpallleHUs, LUIUHJAD,
KOHYC, map, cepa, ceueHus GUrypsl BpaieHus, MiI0CKOCTh,
Kacatomasicss  cheppl, IUIMHApPA, KOHYyca, IIIOMIAIh
MOBEPXHOCTH THUPAMUIBI, TPU3MBI, KOHYCA, LMIUHAPA,
miomanas  cepsl, 00beM  Kyba, MPSAMOYTOJHHOTO
napajuieNienune1a, TupaMuIbl, TPU3MBL, IMIIMHIPA, KOHYCA,
mrapa; yMEHHUe n300paxkaTh MHOTOTPaHHUKH
H TOBCPXHOCTU BpalllCHUA, UX CCUCHUSA OT PYKH, C TIOMOIIBIO
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YEpTE)KHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEJNCTB;
YMEHUE paclio3HaBaTh CHMMETPUIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

I[IP611 VYmeHue omepupoBaTh TOHATHUSMHU: JABUKEHUE
B TPOCTPAHCTBE, NOJOOHBIE (UTYPHI B TPOCTPAHCTBE;
UCIOJIb30BaTh OTHOUIEHHE IUIOLa/ell IOBEPXHOCTEH U
00BbeMOB OAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

I1P612. YMeHue BBIUMCIATH I€OMETPUUECKHE BEITMYHMHBI
(mmHa, yroi, miomank, o0beM, IJIONIAas MOBEPXHOCTH),
UCMOJb3Ys U3yYCHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMeHue onepupoBath MOHATUSAMU: NPSIMOYTOIbHAs

CHUCTCMa KOOpJIMHAT, KOOPpAWHATBI TOYKH, BCKTOp,
KOOpAUHATbl BCKTOpa, CKAJIAPHOC IMPOU3BCACHHUEC, YIOJI
MCXKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpa Ha YHCIO; HAXOAWTh C IIOMOINBID H3YYEHHBIX
dbopMyn KOOpAMHATBI CEpPEelUHBbl OTPE3Ka, pPACCTOSHUE
MEXIY IBYMsS TOUKaMU;

[1P614. YMmenue BbIOUpaTh MOAXOAAIINN U3yYEHHBIH METO
JUIl pELICHHs 3aJadd, pPaclo3HaBaTb MAaTEMATHYECKUE
(baxTh

Y MaTeMaTU4YeCKHe MOJIENU B IPUPOIHBIX U OOIIECTBEHHBIX
ABJIICHUSX, B HCKYCCTBE, YMEHUE IPUBOJIUTH IMPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUM POCCHUICKOM W  MHPOBOM
MaTeMaTU4YECKOU HAyKH

OK 03. [TnanupoBaTh
" peann30BBIBATh
COOCTBEHHOE
npodeccuoHaIbHOe

U JIMYHOCTHOE  Pa3BUTHE,
NpeATTPUHUMATEITCKYIO
JIeATeNIbHOCTD

B npodeccuoHanbHOl chepe,
UCTIOJNIb30BATh 3HAHUS
10 TIPaBOBOM W (PMHAHCOBOM

JIMuHOCTHBIE  PE3yJIbTaThl  JIOJDKHBI  OTPaXKaTh
B HaCTU: JyXOBHO-HPABCTBCHHOI'O BOCIIUTAHU:

- c¢(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
ATHYECKOTO MTOBEICHHSI,

- CITIOCOOHOCTH OIEHMBATh CUTYAIMIO0 U MPUHUMATh
OCO3HAHHBIE PEILIECHUS, OPUECHTUPYSACH HA MOPAJIBLHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

- OCO3HaHWe JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOMYHMBOTO OYIYIIETO;

[1P61. Bnanenue meToaMu J10Ka3aTeNbCTB, AJITOPUTMaMHU
peuieHus 3a1a4; yMeHue (OpMyJIMpOBATH ONpPEAEICHNU,
aKCHOMBI

U TEOpEMBbl, NMPUMEHATh HUX, MPOBOIUTH JOKa3aTeNbHbIE
paccyXJIeHHs B XOJI€ PELICHUs 3a/1ay;

[1P64. VYwmenue omnepupoBaTh MOHATUAMU: (PYHKIIHS,
HenpepbiBHass (QYHKLHUSA, I[POU3BOJAHAs, MEpBOOOpa3Hasi,
OTpe/ieNIeHHbI UHTErpall; YMEHHUE HaXOIUTh MPOU3BOHbBIE
DIIEMEHTAPHBIX  (DPYHKIHUH,  HCHONB3ysd  CIIPaBOYHBIC
MaTepHallbl; NCCIEI0BATh B IPOCTEHIINX CIydasx QyHKIHUU
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T'paMOTHOCTHU B PA3JIMYHBIX
JKU3HCHHBIX CUTYallUAX

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTEISIM
U (WIM) IpyruM 4jieHaM CEMbH, CO3JaHHMIO CEMbU Ha
OCHOBE  OCO3HAaHHOIO  IPHUHATHS  LIEHHOCTEH
CEeMEHHON HU3HU B COOTBETCTBUM C TPATULMSIMU
HaponoB Poccuu;

MertamnpeaMeTHbIe Pe3yibTaThl JOIKHBI OTPAXKATh:
OBnazieHNe  YHUBEPCAIBHBIMH  PETYJISATHBHBIMU
NEUCTBUSAMU:

a) caMOOpraHu3aIusL:

- CaMOCTOSATEJIBHO OCYUIECTBIIATh [103HABATEIbHYIO
NeSTeNbHOCTh, BBIBISATH MPOOJIEMBI, CTaBUTH
u ¢dbopmynarpoBaTh COOCTBEHHBIE 3a7iauu
B 00pa30BaTeNbHON AEATENBHOCTH W JKW3HEHHBIX
CUTyallUsX; CaMOCTOSITE€JIbHO COCTaBIATh IUIaH
peuieHns MpoOJeMbl €  YY4E€TOM  HMMEIOIIMUXCS
pecypcos, COOCTBEHHBIX BO3MOXKHOCTEH
Y TIPENIOYTEHUH; TaBaTh OIICHKY HOBBIM CUTYAIIHIM;
0) CAMOKOHTPOJIb:

UCIOJIb30BaTh NpPHUEMbl pepIeKCUU s OLIEHKH
CHUTYalllH, BBIOOPA BEPHOT'O PEICHHUS;

- yYMeThb OLEHUBaThb PHUCKU U CBOEBPEMEHHO
MPUHUMATh PELICHUS [0 UX CHIDKEHUIO;

B) AMOLIMOHAJIBbHBIN HMHTEJUIEKT, MPEANOIararuil
c(OPMHPOBAHHOCTE:

BHYTpPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTpeMIIeHHe
K JIOCTHXXEHHIO IIeTM U  YyCIeXy, OINTHUMH3M,
WHUIIMATUBHOCTh, yMEHHWE JEWCTBOBATH, HCXOMS
U3 CBOMX BO3MOXHOCTEN;

- SMIATHH, BKIJIIOYAIOLIEH CIOCOOHOCTh MMOHUMATH
SMOIIMOHAIBHOE COCTOSIHME JpPYTUX, YYHUTHIBATh
€ro  IpU  OCYUIECTBIEHWH  KOMMYHHKAIIUH,
CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

- COL[MAJIbHBIX HAaBBIKOB, BKIFOYAOLIUX CIIOCOOHOCTH
BBICTPAMBATh OTHOMIICHUS C JPYTUMH JIIOJBMH,

Ha MOHOTOHHOCTb, HaXOJUTh HanOoIbIIHe
YW HauMEHbIIME 3Ha4YeHHs] (QYHKIMMA; CTPOUTh TIpaduku
MHOTOYJICHOB C UCTIOJIb30BaHUEM amrmapara
MaTEeMaTHYECKOIr0 aHalIKu3a; MPUMEHSTh MPOU3BOIHYIO MPU
pelIeHnu 3ama4y
Ha JIBIDKEHUE; PeliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H
Ha HauOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHUS, HA HAXOXK/ICHUE
MyTH, CKOPOCTH U YCKOPEHUSI;

[1PG5. YMmeHue omnepupoBaTh MOHSITUSAMHU: PAlMOHAIbHAS
byHKIMS, OKa3aTenbHas (QYHKIMs, cTeneHHas (QyHKUus,
JorapupmMuyecKas byHKIH, TPUTOHOMETPUIECKUE
byHkumn, oOpatHbie (YHKIUU; YMEHHE CTPOUTH TpaduKu
M3y4eHHBIX  (PYHKIMH, UCMONB30BaTh Tpaduku  1mpu
M3YYEHUHU MPOIECCOB U 3aBUCUMOCTEN, IPU PEIICHUU 3a/1a4
U3 IPYTUX Y4eOHBIX MPEJMETOB U 3314 U3 PEaTbHOMN KU3HHU;
BbIpaXkaTh OpPMyJIaMH 3aBUCUMOCTU MEXIY BEIMUYUHAMU;
[TP66. YMeHue periaTh TEKCTOBbIE 3a/1a4K Pa3HbIX TUIIOB (B
TOM YHUCJI€ Ha MPOILEHTHI, JOJU U YacTH, Ha JIBUKEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 33a4ll U3
o0nacTu ynpaBieHUs JINYHBIMU U CEMEMHBIMU (PHAHCAMMU );
COCTaBJIATh BBIPAKEHHSI, YPAaBHEHUS, HEPABEHCTBA U MX
CHCTEMBI TI0 YCJIOBHUIO 33/1a4M, UCCIEI0BaTh MOJYYEHHOE
pelIeHne U OIEHUBATH MPABAONOJO0HOCTh PE3YIbTATOB;
IIP67. VYmeHue omnepupoBaTb NOHATHUAMU: CpEAHEE
apupMeTHIeCKOe, MeluaHa, HauOoJblllee W HaWMEHbIIEE
3HA4YEHUs, pa3Max, JAUCHEPCHUs, CTaHIAPTHOE OTKIOHEHUE
YHCIIOBOTO Ha0Opa; YMEHHE U3BJIEKaTh, MHTEPIPETUPOBATh
uH(pOpMaIlMI0, TPEJICTaBICHHYH0O B  Tabnmumax, Ha
auarpaMmax, rpapukax, OTpaskaronlyro CBOMCTBA PeaTbHBIX
MPOLIECCOB U SIBJICHUN; NPEACTABIATh WH(GOPMAIUIO C
MOMOINBI0  TaONMMII W JaUarpaMM;  HCCIIEOBaTh
CTAaTHCTUYECKUE JlaHHBIe, B TOM 4YHCII€ C MPUMEHEHHEM
rpaduyecKuX METO/I0B U DJIEKTPOHHBIX CPEJICTB;
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3a00TUTHCH,
KOH(ITUKTHI

NpOSBJISITH  MHTEPEC U pa3peliarhb

[1PG8. YMmenue onepupoBaTh HOHATUSMU: CITyYaWHBIN OIBIT
U CiIydaiiHOe cOOBITHE, BEPOSTHOCTH CIIYYAHHOTO COOBITHS;
YMEHHUE BBIUMCIATH BEPOSITHOCTb C  MCIIOJIB30BAaHUEM
rpaduyecKux METOAOB; MPUMEHITh (GOPMYIIbI CIOKEHUS U
YMHOXXEHHSI BEPOSITHOCTEH, KOMOWHATOpHBIE (DaKkThl U
dbopMyIbl MPU pEUIeHUH 3a/a4; OLICHWBATh BEPOSTHOCTH
peaTbHBIX COOBITHH; 3HaKOMCTBO
CO CIIy4aliHbIMH BEJIMYMHAMU; YMEHUE IPUBOIUTH IPUMEPHI
NpPOSIBIICHUS 3aKOHAa OONBIIMX YHCET B MPUPOAHBIX
U OOIIECTBEHHBIX SIBJICHUSAX;

[1P614. YMenue BbIOUpaTh MOAXOALUINN U3YyUEHHBIN METOT
JUId  pellieHus] 3ajjayd, paclo3HaBaTh MaTeMaTHYECKUe
(bakThbI

¥ MaTeMaTH4YeCKHe MOJICIH B MIPUPOTHBIX U OOIIECTBEHHBIX
SBIICHUSX, B HCKYCCTBE; yMEHHE TPHUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHUHCKOW W  MHPOBOM
MaTeMaTHYeCKOM HayKH

OK 04. D¢ dexTrBHO
B3aUMO/IEHCTBOBATh

U paboTaTh B KOJUICKTHUBE
U KOMaH[e

JInuyHOCTHBIE ~ pe3yibTaThl  JOJDKHBI  OTpaXkaTh
B YAaCTH: LIEHHOCTH HAYYHOI'O MO3HAHUS: OCO3HAHHE
IIEHHOCTU HAY4YHOW JESATENIbHOCTH, TOTOBHOCTH
OCYUIECTBJISATh MPOEKTHYIO M HCCIEAOBATEIbCKYIO
NEeSATeTbHOCTh MHAUBUAYAJIBHO U B TPYIIIE
MeranpeameTHbIe pe3ynbTaThl JOJIKHBI OTPaXaTh:
OBnazieHue yYHUBEpPCATbHBIMU KOMMYHUKATHBHBIMU
JICUCTBUSMU:

0) coBMecTHas e TEIIbHOCTD:

- TOHMMAaTh W WCMOJB30BaTh IPEUMYIIECTBA
KOMaHJIHOW ¥ WHAWBUAYAIbHON paboThI;

- TPUHUMATh IIEIM COBMECTHOM JI€ATEIHHOCTH,
OpraHU30BbIBATH U KOOPJIUHUPOBATH AEHCTBUS IO €€
JIOCTHKEHUIO: COCTaBJISITh IUIaH JICUCTBUH,
pacnpenenarTb pojau ¢ y4eTOM MHEHHMM y4aCTHHUKOB
00CyX1aTh pe3yabTaThl COBMECTHON PalbOTHI;

[TP67. VYmeHue omepupoBaTh MOHATHSAMHU: CpeaHee
apupmMeTHyecKoe, MeauaHa, HauOoJpllee M HauMEHbIIIee
3HAYeHUs, pa3Max, JUCIEpCHUsi, CTaHJAPTHOE OTKIOHEHHE
YHUCIOBOr0 HAbOpa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpopMallMl0,  NpPEACTaBICHHYI0 B  Taliuuax, Ha
JyarpaMmax, rpaukax, OTpaXxarollyto CBOICTBA pealbHbIX
MIPOLIECCOB U SBJIEHUH; MPEACTaBIATh HH(OPMALUIO C
MIOMOILBIO TabMuI, U JUarpamm; UCCIIEI0BATh
CTaTHUCTUYECKUE JJaHHBIE, B TOM YHCJIE C NPUMEHEHUEM
rpauyuecKux METOA0B U 3JIEKTPOHHBIX CPE/ICTB;

[TP68. YMeHue oneprpoBaTh NOHATHAMM: CIIy4ailHBIN OMBIT
U CIIy9aifHOE COOBITHE, BEPOSITHOCTD CIIy4ailHOTO COOBITHS;
YMEHHE BBIUMCIATH BEPOSTHOCTb C  MCIIOJIb30BAaHUEM
rpauuecKux MeTOJ0B; MPUMEHATH (OPMYIIbI CIOKEHUS U
YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOpHBIE (DaKThl U
dbopMyIbl MPU pEUICHUH 33/ay; OLICHWBATh BEPOSTHOCTH
pETbHBIX  COOBITUH; 3HAKOMCTBO CO  CIIYYaillHBIMHU
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OsnazncHue
JNEUCTBUSMU:
T) IPUHATHE CE0S U APYTUX JIIOACH:

- IPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX JTFOJCH
MIPU aHAJIM3E PE3YJIbTATOB JAEATEILHOCTH;

- TpU3HABaTh CBOE MPaBO M IPaBO JAPYTHUX JIOACH
Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUU
JPYToro 4yeioBeKa

YHUBEPCAJIBHBIMA  PEryJISTUBHBIMU

BEJIMYMHAMU; YMEHHUE MPUBOIUTH MPUMEPHI MPOSBICHUS
3aKOHa OOIBIINX qucel B MPUPOAHBIX
1 OOIIICCTBEHHBIX SIBJICHUSX,

[1P614. YMmenue BbIOMpATh MOAXOASAIINN NU3YICHHBI METO/]
JUIS  pellieHUs] 3a7aud, pacro3HaBaTb MAaTEMaTHUYECKUE
(hakThbI

1 MaTEeMaTHYECKHE MOJICTU B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE IPUBOJIUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM W MHPOBOHU
MaTE€MaTUYECKON HAyKu

OK 0s.
YCTHYIO |
KOMMYHHKAIIUIO

Ha TOCYIapCTBEHHOM S3BIKE
Poccniickoit denepannu
C y4eToM OCOOCHHOCTEH
COLIMAIIBHOTO U KYJIBTYPHOT'O
KOHTEKCTa

Ocy1iecTBIsITh
MUCHMEHHYIO

JIn4HOCTHBIE ~ pE3yJbTaThl  JOJIKHBI
B YAaCTU: ICTETHUECKOTO BOCIIUTAHUSA:

- JCTETHYECKOE OTHOILIEHHWE K MHPY, BKIIHOYAs
ACTETUKY ObITa, HAYYHOTO U  TEXHUYECKOTO
TBOpPYECTBA, CIIOpPTAa, Tpyda U OOIIECTBEHHBIX
OTHOILICHU;

- CIOCOOHOCTh BOCHPUHHMATH PA3TUYHBIC BHJIBI
HCKYCCTBa, TPAULIMK U TBOPUYECTBO CBOETO U APYTUX
HapoJIOB, ONIYIIaTh SMOIMOHAIBHOE BO3JCHCTBUE
HCKYCCTBA;

MerarnpeaMeTHbIe pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH
JISUCTBUSMU:

a) oOmeHue: - OCYIIECTBISTH
BO BceX cepax KHU3HU;

- pacro3HaBaTh HeBepOAIbHBIE CPEICTBA OOIICHHUS,
MOHUMATh  3HAYCHUE  COIMAIBHBIX  3HAKOB,
pacrno3HaBaTh MIPEANOCHUIKU KOH(DIUKTHBIX
CUTYAITUH ¥ CMATYATh KOH(ITUKTHI,

- Pa3BEpHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY
3pEHHUsI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB

OTpaXkaThb

KOMMYHHUKAIIUN

I1P61. Bnanenue merogamMu JOKa3aTeNIbCTB, aJlFOPUTMaMU
pewieHus 3a1a4; yMeHue (opMyIMpOBaTh OINpEAEICHu,
aKCHOMBI ¥ TEOPEMBI, MPHUMEHATh WX, HPOBOIUTH
JI0Ka3aTeIbHbIC PACCYKICHUS B XOJI€ PELICHUS 3a/iay;
[1P68. YMenue onepupoBaTh MOHITHAMU: CITyYalHBIN OMBIT
U clIy4ailHOe COOBITHE, BEPOSATHOCTh CIYy4alHOTO COOBITHS;
YMEHHE BBIYUCISATH BEPOSTHOCTh C  HCIOJB30BAaHHEM
rpadMuecKuX METOJIOB; MPUMEHATh (POPMYJIbI CIOXKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpPHBbIE (aKThl U
(dopMynbl MpU pELIeHWH 337ay; OLEHHBATh BEPOSTHOCTH
peaNTbHBIX COOBITHI; 3HAKOMCTBO
CO CITyyailHBIMM BETMUYMHAMHU; YMEHHUE IPUBOIUTH IPUMEPHI
NPOSIBJIICHUSI 3aKOHAa OOJBIIMX YHCET B TPUPOIHBIX
U OOILIECTBEHHBIX SIBJICHUSIX;

[1P69. YMmenue omnepupoBaTh MOHATUSMHU: TOUKa, MpsiMasi,

IJIOCKOCTB, IIPOCTPAHCTBO, JIBYIpaHHBIN yrod,
CKpelIMBaroIuecs npsIMbIE, apauIeIbHOCTh u
NEPIEHIUKYIPHOCTh HPSMBIX

1 IJIOCKOCTEM, YroJl MEXIY MPSMBIMHU, YTOJI MEXIY IPAMOM
U IUIOCKOCTBIO, YIOJl MEXKIY IIJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH

JI0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY MPSIMBIMH, PACCTOSHUE
MEXy IUIOCKOCTSIMH; YMEHHE UCIOJIb30BaTh IPH PELICHUN
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3a71a4 U3y4eHHbIE (JaKThl U TEOPEMBI TUIAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;
ITP610. YMmeHnue onepupoBaTh MOHATUSAMHU: MHOTOTPaHHUK,
CeueHHe MHOIOrpaHHMKa, KyO, Hapajenenurne], npu3ma,
nupamuia, Gurypa M TMOBEPXHOCTh BpAIICHUS, LWJIMHID,
KOHYC, 11ap, chepa, ceueHus (pUrypsl BpaleHusl, I0CKOCTb,
Kacatomasicss  cheppl, IWIMHApPA, KOHYyCa, IUJIOLIA]b
IOBEPXHOCTU MHMPaMM[Ibl, MPHU3MBbI, KOHYyca, LMIMHJPA,
wiomank  chepel, o00beM  Kyda, TMPSIMOYTOJILHOTO
napaJiesienunea, IupaMuabl, MpU3Mbl, LIUIMHIPA, KOHYCA,
mapa; yMEHHE n300paxarb MHOTOTpaHHUKHU
Y [TIOBEPXHOCTHU BpAILEHUs, X CEYEHUS OT PYKH, C TOMOILIbIO
YEpTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPE/ICTB;
yYMEHUE pacro3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh [PaBUIIbHbIE MHOI'OIPaHHUKY;

[IP611 VYmeHue onepupoBaTb NOHATHUSIMHU: JIBHIKEHUE
B IPOCTPAHCTBE, MOJOOHBIE (GUTYpPHl B IMPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOLICHHWE IUIOUIANEel IOBEPXHOCTEH U
00BeMOB NMOAOOHBIX (PUTYp IIPU PEIICHUH 33/]aY;

[1P612. YMeHue BBIUUCIATH T€OMETPUYECKHE BEITMYMHBI
(nmuHa, yroj, IJIomaab, 00beM, IJIOMIAab MOBEPXHOCTH),
UCMOJb3Ys U3yYEHHbIE (POPMYIIBI U METO/IBI;

ITP613. YMeHue onepupoBaTh MOHATUSAMU: MIPSIMOYTOJIbHAS
CHUCTEMAa  KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOP,
KOOpJMHATBhl BEKTOpPA, CKaJSPHOE IIPOU3BENIEHUE, YIOJ
MEXJYy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEIECHUE
BEKTOpa Ha YHUCJIO; HAXOJUTh C MOMOUIbI0 HM3YyYEHHBIX
dbopMynT KOOpAMHATBHl CEpPEelUHBl OTPE3Ka, pPACCTOSHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BbIOUpaTh MOAXOIAIINN U3yYEHHBIH METO
JUIsL pellleHus 3aJadd, paclo3HaBaTh MaTeMaTHYeCKHe
(baxThI

U MaTeMaTHYeCKHe MOJEIH B PUPOIHBIX M OOIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE; YMEHHE INPUBOAMUTH IPUMEPHI
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MaTEeMaTU4ECKUX OTKPBITMM POCCUMCKOM W  MHPOBOHU
MaTEeMaTHYECKON HAYKU

OK 06. [IposiBrATH
IpaKaaHCKO-
NaTPUOTHUYCCKYIO TO3HIIHIO,
JIEMOHCTPUPOBATH
OCO3HaHHOE TIOBEJ/ICHHE
Ha  OCHOBE  POCCHUMCKHX

JlyXOBHO-HPABCTBEHHBIX
IIEHHOCTEH, B TOM YHCIC

C Y4YeTOoM TrapMOHM3alMH
MEKHALIMOHAIBHBIX

U MEXKPEIUTHO3HBIX
OTHOLICHHH, [IPUMEHSATH
CTaHJApTHI
AHTUKOPPYNLIHOHHOTO
MOBEICHUS

JImuHOCTHEIC PE3YIbTaThL JOJI2KHBI OTpaXaTb
B 4acCTu:
- I'paKIaaHCKOI' o BOCIIUTAaHUA: IIPUHATHUE

TPaJUIIMOHHBIX HAIIMOHAJIBHBIX, OOIIEUEIOBEUYECKUX
I'YMaHUCTUYECKUX U JEMOKPATUUYECKUX LIEHHOCTEH;
-IaTPUOTUYECKOTO BOCIIUTAHUS:

[ICHHOCTHOE OTHOLIEHHE K TOCyJapCTBEHHBIM
CUMBOJIaM,  HMCTOPHUYECKOMY U  [PUPOAHOMY
HaclleInl0, MaMATHUKaM, TpaJulusM HapoJOB
Poccun, noctmkenusam Poccun B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJIOTUAX U TPYIE;

MertanpeameTHble pe3ysbTaThl JAOHKHBI OTPaXaTh:
OBnazieHHe  yHHMBEPCAJIBHBIMU  PETYISATHUBHBIMU
NEUCTBUSIMH: B) OSMOLMOHAJIBHBIA  HHTEIJIEKT,
npeanoiararoImuii copMUpPOBaHHOCTb:
--CaMOCO3HAHHUs,  BKJIOYAIOLIET0  CHOCOOHOCTH
IIOHMMATh CBOE dMOILIMOHAJIBHOE COCTOSIHUE, BUJIETh
HaIpaBJICHUS pa3BUTHS COOCTBEHHOM
SMOLIMOHAIBHOM c(hepbl, ObITh YBEPEHHBIM B ce0e;

- CaMOpEeTyIUPOBaHMS, BKJIFOUYAOILIETO
CaMOKOHTPOJIb, yYMEHHUE NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IMOBEJIEHHE, CIOCOOHOCTh
aJanTUpoOBaThCd K SMOLMOHAIBHBIM H3MEHEHUSIM
U TIPOSIBIISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTpPEHHEH  MOTHUBaluW, BKJIIOYAOIIEH
CTPEMJIEHME K JOCTM)KEHHIO LEIM U  YCIEXY,
ONTHMHU3M, HHULIUATUBHOCTh, YMEHHE JIEHCTBOBATD,
HCXOJS U3 CBOMX BO3MOKHOCTEH;

- HMIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMUMATh
SMOILIMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATH €r0

[1P61. Bnanenne MerogamMu J0OKa3aTeIbCTB, AJITOPUTMAMHM
pemieHus 3ana4; yMeHue (OpMYIHpPOBATH OINPEACICHUS,
AKCHOMBI

U TEOpEMBbl, NPUMEHATh HX, MNPOBOJUTH [OKAa3aTEJIbHbIE
paccyXJIeHHUs B XOJI¢ PELICHUs 3a/1a4;

[1P64. VYwmenue omnepupoBaTh MOHATUAMU: (QYHKIIMS,
HerpepbiBHass (QYHKLUSA, I[POU3BOJAHAs, MEepBOOOpa3Hasi,
OIpE/ENICHHBI NHTErpall; yMEHUE HAXOJUTh IIPOU3BOJIHBIE
JJIEMEHTApHbIX  (QYHKIUH,  HUCHONB3ys  CIIpaBOYHbIE
MaTepHalIbl; UCCIEA0BATh B MPOCTEHINX CIyqasx GyHKIUU
Ha MOHOTOHHOCTB, HaXOJUTh HauOoJbLINE
U HauMEHbIIWE 3HA4YEHUs (QYHKUMM; CTPOUTH Trpaduxu
MHOT'OYJIEHOB c UCII0JIb30BaHUEM amnmapara
MaTeMaTHUYeCKOIr0 aHaINu3a; MPUMEHSTh POU3BOIHYIO MIPU
peLIEeHUH 3aa4
Ha JBIDKEHUE; PellaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H
Ha HauOoJIbIIMe ¥ HAaMMEHbIINE 3HAYCHUS, Ha HaXOX/IEHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a41 Pa3HbIX TUIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33Ja4d M3
o0nacTu ynpaBieHUs JINYHBIMU U CEMEUHBIMU (PHAaHCAMM );
COCTaBIIAITh BBIPAXKECHUS, YpPaBHEHMs, HEPAaBEHCTBA U HX
CUCTEMBl TIO0 YCIIOBHIO 3aJjauyd, MCCIEIOBATh MOJy4YEHHOE
peleHre U OLEHUBATh MPaBAONOJOOHOCTh PE3YIbTAaTOB;
[IP67. VYmeHue omnepupoBaTh MOHATHSAMH: CpelHEe
apupMeTHyecKoe, MeJluaHa, HauOoJsblllee U HaUMEHbIIee
3HAYEHUS, pa3Max, IUCHEPCUs, CTaHIAapTHOE OTKIOHEHHE
YHUCIOBOT0 HabOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATh
uH(poOpMallMi0, TpPEACTaBIEHHYI0 B  Ta0inumax, Ha
auarpaMmax, rpadukax, OTpaXarollyio CBOMCTBA pealbHbIX
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MIPH OCYIIECTBICHUN KOMMYHHUKAIINH, CIIOCOOHOCTH
K COYYBCTBHIO U COTICPEIKUBAHUIO;

- COIMANILHBIX HABBIKOB, BKITFOUYAIOIINX CIIOCOOHOCTH
BBICTPaMBaTh OTHOIICHUS C JIPYTUMH JIFOJIbMH,
3a00THTBCS, TPOSBIATH HWHTEPEC H  pa3peliaTh
KOH(MIUKTHI

NPOIECCOB W SIBJICHUU; TPEACTABIIATh HHGOPMALHIO C
IOMOII0  TabauLl M JUarpaMM;  HCCIEA0BaTh
CTaTUCTUYECKUE JTaHHBbIE, B TOM qucie
C INpPUMEHEHHEM TpapUUECKMX METOJOB U 3JIEKTPOHHBIX
CpPEICTB;

ITP68. YMmenue onepupoBaTh MOHATUSIMH: CITyYaHBIN OIBIT
U CIy4ailHOE COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTb C  HCIOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHSITH (HDOPMYJIBI CIOKECHUS U
YMHOXXEHUSI BEpOSATHOCTEH, KOMOMHATOpHBIE (AKTBI U
(GopMyJibl MpU PEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTH
peanbHbIX COOBITHH; 3HaKOMCTBO
CO CIIy4aliHBIMU BEJIMYMHAMM; YMEHHE IPUBOIUTH IPUMEPDI
IPOSIBIICHUSI 3aKOHa OOJBIIMX YHUCET B HPUPOAHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpPaTh NOAXOASIINN U3YYEHHBIN METOA
JUIsL pellleHus 3aJayd, paclo3HaBaTh MaTeMaTHYECKHe
(baxTb

Y MaTeMaTU4YeCKHe MOJIENU B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE IIPUBOJUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUHA POCCUHCKOW M  MHPOBOH
MaTEMaTHYECKON HayKN

OK 07. CogpeiictBoBath
COXPaHEHHMIO OKpYyXKarolien
Cpenpl,
pecypcocOepexeHuto,
PUMEHSTh 3HAHUS
00 U3MCHEHUU KJIMMaTa,
MIPUHLIMIIBI OepeKIMBOrO
IpOU3BOJICTBA, 3((HEKTUBHO
NEUCTBOBATh

B UpE3BBIYAMHBIX CUTYaIHIX

JIn4HOCTHBIE  pe3yabTaThl  JOJIKHBI
B YaCTU: DKOJIOTUYECKOIO BOCIIUTAHHUS:
- aKTUBHOE HENPUITHE IEHCTBHM, IPUHOCIINX BPEL
OKpY>Karollen cpere;

- yYMEHUE T[POTHO3UPOBATH HEOJIArONpPUSTHBIE
JKOJIOTUYECKHUE IOCIEACTBUSA PEANPUHUMACMBIX
JNENUCTBHMN, MPEAOTBPAILATh UX;

- paclIUpeHue OIbITa AEATEIbHOCTH JKOJIOTHYECKON
HaIIPABJICHHOCTH;

MeranpeagmMeTHble PE3yNIbTaThl JAOJKHBI OTPAXKaTh:
Osnanenune YHHUBEPCAIbHBIMU y4eOHBIMHU
[TI03HABATEJIbHBIMU JIEHCTBUSMMU:

OTpaXkaThb

I1P61. Bnanenue meromamMu J0Ka3aTeNbCTB, alTOPUTMAMU
pemieHus 3a1a4; yMeHue (opMyIHpOBaTh OINpEAEICHus,
aKCHOMBI

U TEOpEeMbl, NMPHUMEHATh HUX, NPOBOIUTH JlOKa3aTeIbHbIE
paccyXJIeHHS B XOJI€ PELICHU 3a/1a4;

[1P64. VYmenue omnepupoBaThb MOHATUAMH: (YHKIHA,
HeTpepbIBHAass (YHKIWS, MPOWU3BOIHAS, IEpPBOOOpa3Hasi,
OTIpe/IeIeHHBI MHTErpall; yMEHUE HAXOIAUTh MPOU3BOJHBIE
DIIEMEHTAPHBIX  (QYHKIUH,  HCIONB3ysS  CIIPAaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX clydasx (yHKIUU
Ha MOHOTOHHOCTb, HaXO/IUTh HauOoJbIINe
¥ HauMEHbIINE 3HaueHus (QYHKIUH; CTPOUTh TrpaduKu
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0) 6a30BbIC MCCIICIOBATEIBCKHUC JICHCTBU:

- pa3pabaTbIBaTh IJIAH PELICHUS TPOOIEMBI C YIETOM
aHanmm3a UMEFOIIIUXCSI MaTepUATEHBIX
1 HEMaTepHUaJbHBIX PECYPCOB;

- OCYUIECTBISITh  IIeJICHAPABICHHBIN
IepeHoca  CpelIcTB HU  CcrocoOoB

B ITpo(heCcCHOHANBHYIO CPEeNy;

- YMETh MEPEHOCUTh 3HaHUS B IO3HABATEIHHYIO
Y IPAKTHYECKYIO 00JIaCTH KU3HEACITSILHOCTH;
OBnageHne  yHUBEpPCAIBHBIMU  PETYJISTUBHBIMU
JICUCTBUSMU:

0) CaMOKOHTPOJIb:

- J1aBaTh OIIEGHKY HOBBIM CHTYalWsIM, BHOCHUTH
KOPPEKTHUBBI B JESITENIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB IIEIISIM

IIOMCK
IEUCTBUA

MHOT'O4YJICHOB c UCII0JIb30BaHUEM anmnapara
MaTEeMaTHYECKOIr0 aHalIKu3a; MPUMEHSTh MPOU3BOIHYIO MPU
pelieHnn 3a1a4

Ha JIBIDKEHUE; PelaTh MPaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H
Ha HauOOoJIbIIME ¥ HAMMEHbBIINE 3HAYCHUS, Ha HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS. Ymenue omnepupoBaTh MOHSITUSIMU: PAallMOHATbHAS
byHKIMS, TMOKa3aTeabHas (QYHKIMs, CTCTICHHAs (yHKITUS,
JorapupmMuyecKas byHKIH, TPUTOHOMETPUIECKUE
¢byHkuyn, oOpatHble QYHKUMU; YMEHUE CTPOUTH rpaduxu
M3y4eHHBIX  (DYHKIMH, UCMIONB30BaTh Tpaduku  1mpu
M3YYEHUHU MPOIECCOB U 3aBUCUMOCTEN, IPU PEIICHUU 3a/1a4
U3 IPYTrUX Y9EeOHBIX MPEAMETOB U 3314 U3 pealbHOM KHU3HU;
BbIpaXkaTh OpPMyJIaMH 3aBUCUMOCTU MEXIY BEIMYUHAMU;
[TPG6. YMmenue permars TEKCTOBBIC 3a/1a4d Pa3HbIX TUIIOB (B
TOM YHUCJI€ Ha MPOLEHTHI, JOJU U YacTH, Ha JIBUIKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 337a4ll U3
o0nacTH ynpaBieHUs JINYHBIMU H CEMEHHBIMU (PHAHCAMMU );
COCTaBJIATh BBIPAKEHHSI, YPABHEHUS, HEPABEHCTBA U MX
CHCTEMBI TI0 YCJIOBHUIO 33/1a4M, UCCIEI0BaTh MOJYYEHHOE
pelIeHNEe U OIEHUBATH TPABAONOI00HOCTh PE3yIbTATOB;
[TP68. YMmenue onepupoBaTh MOHATUSIMH: CITYYailHBIN OIBIT
U Clly4aitHoe COOBITHE, BEPOSTHOCTh CIIYYaifHOTO COOBITHS,
YMEHUE BBIYUCIATH BEPOSITHOCTh C HCHOJIb30BAHUEM
rpadUIecKuX METOJOB; IPUMEHSITH (POPMYITBI CIOXKESHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOWHATOpHBIE (aKThl U
GbopMyIBI TIpU pENICHWHW 33/1a4; OIEHWBATH BEPOSTHOCTH
peaTbHbBIX COOBITHIA; 3HAKOMCTBO
CO CJTYYaifHBIMU BEIMYMHAMH, YMCHHE TPHBOIUTEH IPUMEPHI
MPOSIBIICHUSI 3aKOHAa OONBIIMX YHCENT B MPUPOTHBIX
M OOIIECTBEHHBIX SIBICHUSIX;

[1P6Y9. YMenue omepupoBaTh MOHATUSMH: TOYKa, MpsMasi,
MJI0CKOCTH, MIPOCTPAHCTBO, JIBYTpaHHbBIN yroJ,
CKPEIMBAIOIINECS psIMbIE, apauIebHOCTh u
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HEPIEHIUKYIIPHOCTh IPSMBIX
U IUIOCKOCTEH, YTOJI MEXAY IPSMBIMH, YTOJI MEXKIY NPSAMOU
U IIJIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSMHU, PACCTOSHUE OT
TOYKU

JI0 IJIOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMH, PACCTOSHUE
MEXy IJIOCKOCTSIMU; YMEHHUE HUCIIOJIB30BATh IIPU PELICHUH
3a71a4 U3y4eHHbIe ()aKThl U TEOPEMbI TUIAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;
[TP610. YMmeHnue onepupoBaTh HOHATHUSAMH: MHOTOTPaHHUK,
ceueHHe MHOIOrpaHHMKa, KyO, Hapajesenurne], npu3Ma,
nupamuia, Gurypa M TMOBEPXHOCTh BpAIICHUS, LWIHHID,
KOHYC, 111ap, chepa, cedeHus (pUrypsl BpaleHusl, I0CKOCTb,
Kacaromiasics  cepbl, LWIMHIpa, KOHYCa, IUIOLIAdb
IIOBEPXHOCTU NUPAaMUJbI, IPU3MBI, KOHYCa, LWIMHAPA,
wiomank  chepel, o00beM  Kyba, MPSIMOYTOJIHLHOTO
napajuleJienune1a, TMpaMuisl, IPU3MBL, WINHIPA, KOHYCA,
mapa; yMEHHE n300paxarb MHOTOTPaHHUKHU
Y IOBEPXHOCTH BPALLEHUS, UX CEUEHUS OT PYKH, C IOMOIIIbIO
YEpTE)KHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJCTB;
YMEHHE PACIIO3HABATh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPaBUIIbHBIE MHOIOIPAHHUKH;

[1P611 VYmenue onepupoBaTb MOHATHSIMU: JBUKEHUE
B IPOCTPAHCTBE, IOAOOHBIE (QUIYpHl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOMIAJEN IIOBEPXHOCTEN H
00BeMOB MOJOOHBIX GUTYp MPH PELICHUHU 3a/1aY;

[1P612. YMeHue BBIUUCIATH T€OMETPUYECKHE BEITMYMHBI
(nmuHa, yroJ, IJIomaab, 00BEM, IJIOMAIb MOBEPXHOCTH),
UCTOJIb3Ys U3yYCHHbIE (POPMYIIBI U METO/IBI;

[1P613. YMeHue onepupoBaTh MOHATUSAMU: MIPSIMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOP,
KOOpJMHAThl BEKTOpa, CKaJlspHOE MPOU3BEJIEHUE, Yroj
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIECHUE
BEKTOpPA Ha 4YMCIO; HAXOJUTh C IOMOIIBIO HM3YYEHHBIX
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bopMyn KOOpIUHATHI
MEXy IBYMsSI TOUKAaMU;
[1P614. YMmenue BoIOUpATh MOAXOIAIINN U3yYSHHBIH METOT
JUIsl pelIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(baxTbI

U MaTeMaTHYeCKUE MOJEIHU B IPUPOAHBIX U OOIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM PpPOCCUMCKOM W  MHUPOBOM
MAaTEMaTU4YeCKON HAyKu

CEPEAHBI OTPE3Ka, pPaCCTOSAHUC

[IK 6.1. IlpoBoguTh aHanu3
MEUKO-CTaTUCTUYECKOMN

nH(bOpMallUd TIPU  OKa3aHUH
[MEPBUYHOU JIoBpavyeOHOM|
MEUKO-CAHUTAPHOM TOMOIIH

- JIUCUUIUIMHUPOBAHHOCTh U OTBETCTBEHHOCTH 34
pe3yibTaThl yUeOHOH AEATENbHOCTH U MOJATOTOBKU K
npodeccuoHaIbHOMN 1S TeTbHOCTH;

- CaMOCTOSITENIbHOCTh IIPU PEILICHUH Pa3JIMYHbIX
y4eOHBIX U IPOU3BOACTBEHHBIX 3a]1a4;

- yMeHue HCIOJIb30BATh pasnuyHbIe
[IO3HABATEJIILHOM  JI€ATENbHOCTH  JJIs
IIPOU3BOJICTBEHHBIX 33/a4;

- yMeHHue J100bIBaTh U UCIIOJIb30BaTh MHPOPMAIIHIO B
chepe mpodeccoHaTbEHON ACSTEIHHOCTH.

BU/JIBI
penieHus

-YMEThb pCeIIaThb TCKCTOBBLIC 3ada4YU PA3HBIX THIIOB (B TOM
YUCJIC Ha IMPOOCHTBI, JOJU W YaCTH, Ha ABUIKCHHUC, pa60Ty,
CTOMMOCTb TOBApOB H ycnyr); COCTAaBJIATb BbIPAXCHMUA,
YpaBHCHU, HCPABCHCTBA U UX CUCTCMbI 11O YCJIOBUIO 3a1a4H,
HUCCICI0BATh IMOJIY4YCHHOC u

pelieHue OIICHUBATH

MPaBIONONOOHOCTE  PE3ylIbTaTOB B  NPOPECCHOHATBLHON
JIeSITEIIbHOCTH;
U3BIICKATh, UH(pOPMaLHIO,

MNpEACTAaBJICHHYIO B Ta6n1/1uax, Ha Juarpammax, Fpa(I)I/IKaX,

- YMETh UHTEPIPETUPOBATH
OTpaXKAIOIYI0 CBOMCTBA pEAJIbHBIX IPOLIECCOB M SIBJICHUM;
OpeACTaBIATh MH(OpMAIMIO C TOMOLIbIO Ta0uuI |
JuarpamMM; HCCIEOBaTh CTaTHUCTUYECKUE JaHHbIE, B TOM
quciae ¢ u
AIIEKTPOHHBIX CPEACTB NpPU IMPOBEIECHUU aHAJIN3a MEIUKO-

CTaTHUCTUYECKOM HH(OpMALMM TpH OKa3aHUM MEPBUYHOM

MPUMEHEHHEM  IpaUuecKux  METOOB

JIOBpadueOHON MEAMKO-CAaHUTAPHON TTOMOIIIH.
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM QMCHUIIMHBI U BUAbI YU4eOHOI padoThl

Buna yueOHoii padoThI

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 232
OcHoBHOe cojiep:KaHue 180
BT. U..

KOMOMHHMPOBaHHbBIE 3aHATHS 144
MIPaKTUYECKHUE 3aHATHS 36
IIpodeccnonanbHO OPHEHTHPOBAHHOE CO/lePKaHue (cogepKaHne 34
NMPHUKJIATHOTO0 MOIYJIS)

KOMOWHHPOBAHHBIC 3aHATHS 20
MPAKTUYECKHUE 3aHITUS 14
IIpomexxkyTouHnasi arrecTaius (IK3aMeH) 18




2.2. TeMaTu4yecKMid IJIAH U COAEPKAHME TUCHUILTUHBI

Conep:xanue yueOHOro Marepuasia (0CHOBHOE U NPOo¢ecCHOHAILHO

1 HCPAaBCHCTBA

PELICHUIO MaTeMaTHYECKUX 3aJad ¥ 3a/1a4 U3 Pa3IUYHbIX 00JacTel HAyKU M pealbHOU
K13HU. CHCTEMBI M COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHHUI U HEpaBeHCTB. CHCTEMBI

HaumMeHoBaHue pa3ieioB . O0bem | @opmupyemblie
o Tem OpPHEHTHPOBAHHOE), 1a00paTOPHbIE U NPAKTUYECKHUE 3AHATHS, IPUKJIATHOM 4acOB | KOMIETOHIHN
MOYJIb (IPY HAJTMYHMH)
1 3 4
OcHoBHOe coep:xaHue

Pa3nen 1. [loBTOpeHune Kypca MaTeMaTUKU OCHOBHOM HIKOJIbI 16

Tema 1.1. Coneprkanne yaeOHOro MaTepuana 2

Llenb v 3amaun mareMaTky | Llenb 1 3agaun MaTeMaTHKHU [IPU OCBOCHUU CHENMATBHOCTH. ba3oBble 3HAHUS M yMEHUS

npu OCBOCHMH | IO MaTeMaTUKe B MPO(ECCHOHATHLHOM U B MOBCEIHEBHOM JesATeNbHOCTH. MHOXKECTBO,

crenuanbHOCTH. MHOXKECTBA | omepanmu Haj MHOXKecTBamH. [lnarpammel Diinepa—Benna. Mcnonp3oBanne T€OpETHKO-

U JIOTHKA MHO>KECTBEHHOT'0 ~amrmapaTa [js OIMCaHUs peallbHbIX MPOLECCOB M SBJICHHUN B
npoeCCHOHATLHON NEATENIFHOCTH, TMPH pPEIIeHUH 33a1ad M3 JAPYIHX JUCIUILIUH. OK 01,
Omnpenenenue, Teopema, CIeICTBUE, TOKA3aTEIbCTBO OK 02,

Tema 1.2. Coneprkanne yaeOHOro MaTepuana 2 OK 03,

Ywca 1 BEIYUCIICHHS Hatypansable n mensie uncna. [Ipu3HaKu MeMMMOCTH LENBIX YHceNl. PammnoHambHBIE OK 04,
yucia. OOBIKHOBEHHBIE U JIECATUYHbIE IPOOU, IPOLIEHTHI, OECKOHEUHBIE EPUOINIECKHE OK 05,
npobu. ApudmMernueckue orepanud ¢ paluoOHAIBHBIMU YHCIAMHU, TPeoOpa3oBaHUS OK 06
YHCIOBBIX BbIpakeHUH. [leiicTBUTEeNbHBIE YKcna. PalnoHalbHBIE W HppalMOHANIbHBIE OK 07
gyrcna. ApudmMeTHdeckrue Ornepanuu C IEHCTBUTENBHBIMUA YHciIaMu. [IpubmmkEéHHbIC IIK 6.1
BBIUMCJICHHMS], TPABUJIa OKPYTIICHHUS], IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN

Tema 1.3 Cogepxanue yueOHOro MaTepuaa 2

ToxnecTBa u | [IpakTUyeckue 3aHsITHS

TOX/IECTBEHHBIE ToxnecTBa M TOXAECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHMS.

Pe0Opa3OBaHMSL. HepaBenctBo, pemienne HepaBeHCTBA. MeTon uHTEpBalioB. Perenue 1ensix u apoOHO-

Y paBHeHHs palMOHANIBHBIX YPAaBHCHHUH W HEpaBeHCTB. [IpMMEHEHHE ypaBHEHHH M HEPaBEHCTB K
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JINHEMHBIX ypaBHEHU. Pemenrne npukiagHbX 3a7a4 ¢ MOMOUIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

MPAKTUYCCKUX 3a1a4 U IMMPEACTABICHUA JaHHBIX. Crernens ¢ padrOHaJIbHBIM ITOKA3aTCJICM.

Tema 1.4. IIpodeccuonajibHO OpUMEHTHPOBAHHOE cojAep:KaHUe (colep:KaHHe TPHUKJIATHOTO 4
[IpoLieHTHBIE BBIUMCIEHUSI B | MOAYJIs)
npodeccuoHanbHbIX | [IpuMeHeHne apoOel M MPOICHTOB Ul PEUICHUS MPHKIAJHBIX 3a1ad W3 Pa3IHYHbIX

3azayax oTpacieil 3HaHMA W peanbHOW >KM3HU. [IpHOMMKEHHBIE BBIUMCICHUS, MpaBHUIIA

OKpYIJIEHUS, NPUKHIKA M OLEHKa pe3ynbTaTa BblYMCICHUHA. PasHble crnocoOsl

BBIUMCIICHUS] TPOLEHTOB. [IpOLeHTHBIE BBHIYMCICHUS B NPO(PECCHOHANBHBIX 33Jadax.

IIpumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3aJa4d U 3a/1ay U3

Pa3NMYHBIX 00JIaCTel HAyKH U peanbHOl ku3HH 1o crenuansHoctd 31.02.01 JleuebHoe

JeJ10.
Tema 1.5. Conepxanue yueOHOTO MaTepuasa 2
[locnenoBarenbHOCTH U [locnenoBarenbHOCTH, CHOCOOBI  3afaHus  IOCIEAOBaTENbHOCTEH. MOHOTOHHBIE
[IPOrpECCUU [IOCJIEZI0BATEIBHOCTU. ApHU(pMETHUECKas U TeoMeTpuyecKas nporpeccuu. beckoHedHo

yOpIBaromasi reomerpudeckas —mporpeccus. CymMma OeckoHeYHO  yObIBaroIei

reoMeTpuyecko mporpeccur. Popmylia CIOXKHBIX MNPOUEHTOB. Fcnosb3oBanue

IIPOrPECCUU JUUIsl PELICHHs PEAJIbHBIX 3a7ja4 IPUKJIAJHOTO XapaKTepa
Tema 1.6. Conepsxanne yaeOHOro MaTepuana 4
qD}’HKLII/II/I u Fpa(l)I/IKI/I IIpakTHueckue 3aHITHS

OyHKuMs, cnocoOsl 3ananus GyHkuuu. I'paduk pynkunu. Bzaumuo odpatabsie pyHKINN.

OO6nacth ornpeeneHuss 1 MHOXecTBO 3HaueHUH ¢pyHkuuu. Hynu ¢pynkuuu. [IpomexxyTku

3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIE QYHKIIUU

KonTpoabHnas padora no pasneay 1. BxonHoii KOHTpob
Paznen 2. Crenenun u kopuu. CteneHHasi, nokazaTtejbHas u Jorapupmudeckass QyHKIHH 34
Tema 2.1. Copepxanne yueOHOTO MaTepuana 2 OK 01,
ApudmeTniecKkuil KOpeHb Apudmerndeckuil KOpeHb HaTypalbHOW cTeneHH. JlefcTBus c apupMeTHUECKUMHU OK 02,
N—0i1 CTeneHH. KOpPHSIMHM N—OW CTEIICHH. OK 03,
Tema 2.2 Conepxanue yuebHOro MaTepyaa 2 OK 05,
Crenenu. CtangapTHas Crenensb ¢ uenbiM nokaszateneM. CtannapTHas popma 3anucu AeHCTBUTEIHHOTO YHCIIA. OK 06,
(bopma 3anucu Hcnonp3oBanue moaxosmed (GpopMbl 3amucu JEHCTBUTENbHBIX YHCEN IS peIIeHUs OK 07
NMENCTBUTEILHOIO YHCiIa 1K 6.1
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CpoiictBa crenenu. IlpeoOpazoBanue CTEIEHU C

pallrOHaJIbHBIM ITOKA3aTCIEM

BBIPDQXKECHUH,  COAEpKALIUX

Tema 2.3. Crenennas Copepxanue yueOHOro MaTepuasa 2
byHKLIUSA CrenenHas (pyHKIMS C HaTypajbHBIM U LEJBIM MOKa3zaresneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa 1 rpaduK KOpHA N-0if CTeNeHn
Tema 2.4. Uppanuonansueie | ColepikaHue yyeO6HOro MaTepuaia 4
YpaBHEHHUS U HEPABEHCTBA [IpakTuyeckue 3aHATHS
Pemenue nppamoHaibHbIX YPABHEHUN U HEPABEHCTB
Tema 2.5. Iokazarensusle | Comepikanue yueOHOTo MaTepuana 6
YpaBHEHHUS U HEPABEHCTBA IToka3aTenbHble ypaBHEHHS U HEPABEHCTBA
Tema 2.6. Conepxanue yueOHOTO MaTepuala 6
Ulorapudm uncna. CoiictBa | Jlorapudm umcna. JlecsTMuHble | HaTypalbHble Jiorapupmsl. [IpeoOpasoBanue
morapudmos BBIpQ)XEHUI, coJleprKalluX Jorapupmsl
Tema 2.7. Ilokasarensnas u | Comepikanue yueOHOTO MaTepuana 6
norapudmuueckas | [lokasarenvHas W Jgorapupmudeckas (OyHKIMH, HX CBOWCTBA ¥  Ipaduku.
(byHKINH, ypaBHEHWS, Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA
HEpaBeHCTBA
Tema 2.8. IIpodeccuoHalbHO OPHEHTHPOBAHHOE COJdepkaHHe (Co/iep:KaHHe NPUKJIATHOIO 4
Jlorapudmsl B mpupoje u MOJIYJIfA)
TEXHUKE [Ipumenenue mnorapudma. Mcropus pa3BuTus MaTematuku. Ee wmaremarnyeckue
cBoiicTBa. lcmosnb3oBaHue TpaguKoB (GYHKUMH Ui MCCIENOBAaHUS IPOLECCOB U
3aBUCHMOCTEH, KOTOpbhI€ BO3HHMKAIOT NpPU PEIIEHUH 3a7ad M3 pazIudHbIX oOiactei
HAyK{ U peasibHOM *ku3HM 110 crierranbHocT 31.02.01 JleyeOHoe aero.
Tema 2.9. Copepxanue yueOHOTO MaTepuana 2
[IpmeHeHne ypaBHEHUH, [IpakTHyeckue 3aHATUSL
CHUCTEM U HEPABEHCTB Hcnonb3oBanue rpa@ukoB QyHKUUN IS pelIEHUS YpaBHEHUM U JMHEWHBIX CHCTEM.
K pEIIeHHUIO 3a/1a4 [IpumeHeHNnEe ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a1ad U
3aJ1a4 U3 pa3IMYHbIX 00JaCTeH HayKU U peanbHON )KU3HU
KounTtpoabsHas pa6oTa 1o pasuerny 2
Paznen 3 IIpsiMble M UIOCKOCTH B MpocTpaHcTBe. KoopauHATHI M BEKTOPHI B IPOCTPAHCTBE 30 OK 01,
Tema 3.1. Copepxanne yueOHOTO MaTepuana 4 OK 02,
Ilosropenue mnanuMerpuu. | OcHOBHBIE GUTypbl, (GakTbl M TeopeMbl IUIAaHUMETpuH. (OCHOBHBIE TOHATHUS OK 03,
OCHOBHbBIE IOHATHUSA | crepeoMeTpu.  Touka, TmpsmMas, IJIOCKOCTh,  mpocTpaHcTBo.  [loHsitue 00 OK 05,
CTEPEOMETPUH aKCHOMAaTHUYECKOM IOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 OK 07
HUX
Tewma 3.2, Copep:xanue yueOHOTO MaTepuana 6 MK6.1 25




[IpsiMble U MIIOCKOCTH

B3aumHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJUICIbHBIC U
CKpeuuBaromuecs npsamele. [lapamiensHOCTh NPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
IapajuleJIbHbIEe  MpsIMBIE B IPOCTPAHCTBE, MApPALUIEIBHOCTh  TPEX  MPSMBIX,
[IapaJUIETIbHOCTh IIPSAMOM U IIOCKOCTH. YTJbl C COHAIIPaBIECHHBIMU CTOPOHAMU, YIOJI
MEXAYy MpsAMBIMM B HpOCTpaHCTBe. [lapainenbHOCTh IIOCKOCTEH: IMapallesibHbIE
IJIOCKOCTH, CBOMCTBA IapaJUICIbHBIX IIOCKOCTEW. IIpocreiine mpocTpaHCTBEHHBIE
(burypsl Ha JIOCKOCTU: TETPAdP, KyO, Napasuiesenunes, IoCTPOEHUE CeUCHUN

B MIPOCTPAHCTBE.
[TapaiienbHOCT  MPSMBIX,
PsAMOI U IIJIOCKOCTH,
IUIOCKOCTEH

Tema 3.3.

[ leprieHIUKYIIPHOCTh
MPSMBIX

1 IJIOCKOCTEN

Copep:xanue yueOHOro MaTepuasa

[lepnieHIUKYNISIPHOCTh MPSAMOM M IUIOCKOCTU: MEPIEHIUKYISApPHBIE MpSIMBIE B
MIPOCTPAHCTBE, MPsIMbIE MapaJlIeibHbIE U TMEPIEHIUKYISPHbIE K TUIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTA MPSMOIM U IJIOCKOCTH, T€OpeMa O MPSMOHN MEepHeHIUuKYISIPHOM
IJIOCKOCTH

Tema 3.4.
VT MEXTY IPSIMBIMH U
[UIOCKOCTSIMHA

Coneprkanue y4eOHOro MaTepuaia

Yribel B NPOCTPAHCTBE: YroJl MEXAY IPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIA YIOJI,
JIMHEHHBIN YTOJI IBYIPaHHOTO yria. [leprnenauKyiisp u HakJIOHHBIE: PACCTOSHUE OT TOUKH
710 TUTOCKOCTH, PACCTOSIHHE OT MPSIMOH /10 TIOCKOCTH, MPOEKIUS (PUTypHI Ha THIOCKOCTb.
[lepneHIUKyYNIAPHOCTD MJIOCKOCTEN: MPU3HAK MEPHEHAMKYISIPHOCTH JBYX ILIOCKOCTEH.
TeopeMa 0 TpEX NepHeHANKYIIApax

Tema 3.5.
KoopanHaThl U BEKTOPHI B
[POCTPAHCTBE

Conepikanue y4eOHOro MaTepuaia

IIpakTryeckue 3aHATHS

Bexktop Ha miockoctu u B mpoctpaHcTBe. CioXKEHHME W BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pas3noxkeHue BekTOopa MO TPEM HEKOMILIAaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amad, CBA3aHHBIX C IIPUMEHEHHUEM
IIpaBUJl ACUCTBUN ¢ BeKTOpaMmHu. [IpsAMoyronpHas cucremMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. IIpocreiimue 3amaun B KOOpAuHaTax. YToa MEXIY BEKTOPaMHU.
CkansipHO€ TpPOU3BEACHHE BEKTOPOB. BbluncieHue yriioB Mexay NpsSMbIMH U
m1ockocTsiMU. KoopIMHaTHO-BEKTOPHBII METO/I IIPU PELIEHUH F€OMETPUUECKUX 3a/1a4

Tema 3.6.
[TpsiMbIe U TUIOCKOCTH
B IPAaKTHYECKHX 3a/1auax

IIpodeccnonaibHO OPHEHTHPOBAHHOE CO/IePKAHUE (COAEPKAHUE IPUKIATHOTO
MOLYJIs1)

[IpakTHYeCcKHEe 3aHATH

PacmonioskeHre TpsIMBIX M TUIOCKOCTEH B OKpY)KaroleM Mupe (IpHUpojie, HCKYCCTBE,
apXUTEKType, TEXHUKE). PelieHne npakTHKO-OpueHTHPOBAHHBIX 33/1a4 TI0
cnenranbHoctd 31.02.01 JIleuebHoe nemno.

Tema 3.7.

Conepsxanne yaeOHOTO MaTepuasa

Pemenue 3amau. [Ipsmeie u
MJIOCKOCTH, KOOPJUHATHI U

IlpakTHueckue 3aHITU
Pemenue 3a1a4 Ha Hax0XKAEHUE TEOMETPUUYECKUX BEJIMYUH C UCIIOJIL30BAaHUEM arrapara
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BEKTOP

BEKTOPHOU anreOpsl

KonTpoabHnas padora o pa3aeny 3

Pa3jnen 4. OcHoBbl TpUTOHOMETpHHU. TpUroHOMeTpHYeCKHEe (PYHKIMHU 26
Tema 4.1. Copepxxanne yueOHOTO MaTepuasa 6
(OCHOBBI TPUTOHOMETPUH Cunyc, KOCHHYC ¥ TaHT€HC YUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHTeHC
YK CIIOBOTO apryMeHTa. Tpuronomerpuueckas OKPY>KHOCT, orpeieieHue
TPUTOHOMETPUYECKHUX (PYHKIMI YMCIOBOTO apryMeHTa
Tema 4.2. Ocnosueie | Conepxkanue yaeOHOTO MaTepuaia 6
TPUTOHOMETPUYECKUE [Ipeobpa3oBaHre TPUTOHOMETPUUECKHUX BbIpakeHUNH. OCHOBHBIE TPUTOHOMETPUUYECKUE
TOKJIeCTBA bopmyItsl
Tema 4.3. Coneprxanue yueOHOro MaTepuania 4
Tpuronomerpuieckue Oyukuus. [Tepuogunueckue pynkiuu. Tpuronomerpudeckue GpyHKINU, UX CBOMCTBA U
(byHKIIMM, UX CBOMCTBA M | rpaduku
rpaduKu OK 01,
Tema 4.4. Copep:xanue yueOHOT0 MaTepuana 6 OK 02,
Tpuronomerpudeckue [IpakTuyeckue 3aHATHS OK 03,
YPaBHEHUS U HEPABCHCTBA Pemienne  TpuroHomerpudeckux — ypaBHeHuH. lIpumepel  TPUTOHOMETPHYECKHUX OK 04,
HEPABCHCTB OK 05,
Tema 4.5. IIpodeccuoHanbHO OPHEHTHPOBAHHOE COJepPiKaHHe (Colep:KaHHe NMPUKJIATHOTO 2 OK 06,
Vlcrionb30BaHue MOJLYJI51) 1K 6.1
TPUTOHOMETPUN [IpakTHyeckue 3aHATUSL
B mpodeccnonanbHoi chepe | [IpoBereHHe MPaKTUYECKUX PAcdeToB MO (GopMysaM TPUTOHOMETpHH. Vcmonb3oBaHKe
rpadukoB GpyHKIMI 151 KCCTIEIOBAHUS ITPOIIECCOB M 3aBUCUMOCTEH, KOTOPBhIE BOSHUKAIOT
IIpH pelieHuu 3aaa4 no cneruanbHocT 31.02.01 JleuebHoe gemno.
Tewma 4.6. Copep:xanue yueOHOTO MaTepuana 2
Perenue 3aga4 | [IpakTuyeckue 3aHATUS
TPUTOHOMETPHUHU Tpuronomerpuueckne QyHKIINH, TOXKICSCTBA U YPABHEHHUS
KonTpoabHasi padora no paszueny 4
Pazgen 5. MHOrorpaHHUKH M Tesla BpalleHust 34
Tema 5.1. Copep:xanue yueOHOro MaTepuaa 8 815 8;’
MHOTOTrpaHHUKH [loHATHE MHOTOTpaHHWKA, OCHOBHBIE JJEMEHTHI MHOTOTPAHHWKA, BBIMYKJIBIE | OK 05'
HEBBIMYKJIbIE MHOTOT'PaHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yroapHas npusma; OK 06,
TpaHH W OCHOBAHMS NPU3MBI; NpsiMas W HAKJIOHHAs TMpPHU3MbI; OOKOBas W TIOJHAsS OK 07
MOBEPXHOCTh MNpu3Mbl. [lapamuienenunen, NpsAMOYTodbHBIA MapajuleNenunes] U €ero 1K 6.1

coiicTBa. [lupamua: N-yroapHas nupamuia, TpaHu 1 OCHOBAHUE NMUPaMUJIbl; O0OKOBas U
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IOoJIHasA IOBCPXHOCTb IHPAMHIbI; IIpaBUJIbHAd U yCG‘-IéHHaSI nupamMmuaa. DIEeMEHTEI
IpU3Mbl U ITUPAMUIBL. Brrancienune 31eMEHTOB MHOI'OI'PaHHHUKOB! pe6pa, JuaroHaliu,

YLIIbI

Tema 5.2

[ IpaBuibHbIE
MHOT'OI'PaHHUKHU.

[Inomans IIOBEPXHOCTHU
MHOI'OI'PaHHUKOB

Copepxanue yueOHOro MaTepuaa

[IpaBuiibHBIE MHOTOTPAHHMKH: IOHATHE IPaBWJIBHOIO MHOIOTPaHHMKA; IPAaBHJIbHAs
IIpU3Ma U IpaBWIbHAs NMPaMHA; NPaBUIIbHASL TPEYroJIbHAs NMUpPaMHUIA U NPAaBUIbHBIN
TeTpa’ap; KyO. IlpeacraBienne o mpaBMIIbHBIX MHOTOIPAaHHHUKAX: OKTAdP, AOACKAdAP U
ukocasap u ap. Ceuenus npusmbl U nupamuibl. [lnomans OOKOBOM HMOBEPXHOCTH U
IIOJIHOM IMOBEPXHOCTU MNPSMOM MPHU3MBI, IUIOIIAJb OCHOBaHHWM, Teopema O OOKOBOM
MOBEPXHOCTU MpsMON mnpusMbl. Ilnomans OGOKOBONW NOBEPXHOCTH M IOBEPXHOCTU
MpaBWIbHON NHpaMUJbl, TEOpEMa O IUIOMAJd OOKOBOH IMOBEPXHOCTH YCEUEHHOMU
IMPaMUIbI

Tema 5.3.
Tema BpatieHus

Copep:xanue yueOHOT0O MaTepuana

[{unuuapuyeckass MOBEPXHOCTb, 00pa3yrolye LWINHAPUYECKOM MOBEPXHOCTH, OCh
IIHJIHH)IpH‘IGCKOﬁ IMOBEPXHOCTH. HI/IJ’II/IHI[pI ocHOBaHusI M OOKOBas IIOBCPXHOCTD,
oOpasyromias M OCh, IUIOMAAb OOKOBOM M ToOJHONH noBepxHocTH. KoHnyeckas
MIOBEPXHOCTh, O0Opa3yoline KOHUYECKONW MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKON
noBepxHocTu. KoHyc: ocHOBaHMe U BeplInHA, 00pa3yoas U och, MI0MaAb OOKOBOH U
MIOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolue U BbICOTa, OCHOBaHUS U OOKOBas
noBepxHocTh. Cepa u map: HeHTp, paguyc, TUaMeTp, MO lb TOBEPXHOCTH CPEepHI.
B3auMHoe pacnosokeHue cepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
wiomazab chepsl. M300paxeHue Ten BpallleHHsI Ha IUIOCKOCTH. Pa3BépTka mumHapa u
KOHYyCa

Tema 5.4.

Conepsxanne yaeOHOro MaTepuana
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O0BemMbI u
[IOBEPXHOCTEH TeN

[LIOILAIU

[Tonstue 06 06BEMeE Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema
00 00bEME PSAMOYTOJILHOTO MapajIeJIeUIe1a  CACICTBH U3 He€. 00beM MHUpaMHIbl U
npu3mbl. O0bEM miMHApa, KoHyca. O0BEM mapa u twiomanb chepsl. [logoOHbIe Tena B
npoctpancTBe. COOTHOIICHHSI MKy ILIOMAASIMH MTOBEPXHOCTEH, 00BEMaMK IO JOOHBIX
ten. CedeHus mwmHApa (MapauieIbHO M TMEPICHIUKYISIPHO OCH), CEUCHHsI KOHyca
(mapanienbHOE€ OCHOBAaHUIO W TMPOXOASIIEe uYepe3 BEpIIMHY), CEYCHHUs Iapa.
MHororpaHHHK, ONMCaHHBIA OKOJIO c(epbl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK HJIH B
TEJIO BPAIICHUS

Tema 5.5. IIpodeccnoHanbHO OPHMEHTHPOBAHHOE COAep:KaHMe (CoaeprKaHue NPHKJIATHOTO 4

JIBUOKEHME B TIPOCTPAHCTBE. | MOJYJIsA)

Ceuennss u  koMOwmHanuu | CUMMeETpHsl B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENBHO TOYKH, MPSIMOM, MIOCKOCTH.

[IPOCTPAHCTBEHHBIX (QUTYD DNeMEeHTBl ~ CUMMETPUHM B THpaMujaxX,  [apajUielienuneaax,  MPaBHIIbHBIX

B poeCCHOHATIBHBIX | MHOTOTpaHHUKaX. CUMMETpHSs B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B ObITY, B IPOPECCHH.

3aauax Vcnonp3oBanne OBMKEHUH B MPOCTPAHCTBE MU pemieHnH 3aaa4. Iloctpoenne ceuenunit
MHOTOTPaHHUKOB W Ted BpaimieHus. Merton cnenoB. KoMmOuHaims Ten BpaimieHUs U
MHOTOTPaHHUKOB. Mcmonp30BaHue KOMOWHANMY MHOTOTPAHHUKOB W T BpPANICHUS B
MPaKTUKO-OPUEHTUPOBAHHBIX 3a1a4ax 1o cneruanbHoct 31.02.01 JleueOHoe nemo.

Tema 5.6. Coneprxanue yueOHOTO MaTepHana 2

Perenue 3aj1a4. | [IpakTU4YecKue 3aHsATUs

MHOrorpanHMKM M Teja | BeruncieHue BeNMW4uH (IJIMHA, YToJl, 00bEM, IUIOMIA/Ib MOBEPXHOCTH) T€OMETPHUECKUX

BpaIeHUs buryp, wucronb3ys wu3ydeHHbIe GopMynel W MeTonbl. [locTpoeHHWe ceueHUit
MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBHIMIOJHEHHE (BBIHOCHBIX) TIIOCKUX YEpPTEKEU H3
PUCYHKOB IIPOCTHIX 00BEMHBIX UIyp: BUJ CBEPXY, COOKY, CHU3Y
Kourpoasnas padora o pazaeny 5

Paznen 6. [Ipon3BogHas u nepBoodpazHasi PyHKIUH 46

Tewma 6.1. Conepsxanne yaeOHOTo MaTepuasa 2

MOHOTOHHOCTb u | [IpoMeXyTKH MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MHHHUMYMBI (DYHKIUH.

DKCTPEMYMBI Gynknun. | Hanbosbliiee 1 HauMeHbIIIee 3HaYeHNE (DYHKIIMU Ha TIPOMEKYTKE

Touku sKcTpemyma

Tema 6.2. Conepsxanne yaeOHOTO MaTepuasa 6

Ilonatne  HenpeprlBHOCTH | HenpepwiBHBIE hyHKIIMH. METO MHTEPBAJIOB JIJIs PEIIICHHSI HEPABEHCTB

(b yHKINU. Meron

WHTEPBAIOB

Tema 6.3. Conepsxanne yaeOHOTO MaTepuasa 6
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[TpousBoIHAsI. [IpousBognas dyakuun. ['eomerpudeckuid W (QU3WYECKHA CMBICT TTPOU3BOIHOM. OK 01,
I 'eomeTpuueckuit u | IlpousBoHbIe 31neMeHTapHBIX QyHKIHH. DOpMyIIBl HAXOXKACHUS TPOU3BOJHON CYMMBI, OK 02,
(br3HYeCKHiA CMBICTT | TIPOU3BEACHUS U YaCTHOTO (DYHKITHI OK 03,
IIPOU3BOIHON OK 04,
Tema 6.4. MonotonHocts | Comepikanue yueOHOTO MaTepuasa 6 OK 07
(yHKIIHH. Toukn | [IpumeHeHue NPOU3BOAHOMN K UCCIIEIOBAaHUIO (PYHKIIMK HA MOHOTOHHOCTb M SKCTPEMYMBbI 1K 6.1
DKCTpEeMyMa
Tewma 6.5. Copepxanue yueOHOro MaTepuasa 6
HaunOoneiee n Hanmenpniee | HaxokaeHne HawOONBIIETO W HAMMEHBIIEr0 3HAYCHHS (YHKIUM Ha OTpPE3Ke.
3Ha4YeHUs1 QYHKIUN [IpuMeHeHre TPOU3BOMHOW Uil HAXOXKIACHUS HAWIYYIIEro PEHICHUs B MPUKIIAJIHBIX
3a/1a4yax, AJsl ONpeAesIeHUs] CKOPOCTH MPoLecca, 3a1aHHOT0 GopMyIoi uin rpadhukoM
Tema  6.6. Haxoxnenue | IlpodeccuoHanbHO OpUEHTHPOBAHHOE coJep:KaHue (coaep:KaHUe NPHKJIATHOTO 6
ONTUMAJIBHOIO pPE3yjibTaTa C | MOAYJIA)
MOMOIIBIO TPOU3BOJHON [IpakTuyeckue 3aHATUS
[IpuknanHple 3amaud, B TOM YHUCIIE COLUAIbHO-DKOHOMUYECKOTO U (PU3NYECKOTO
XapakrTepa, UX pelieHre CpeICTBaMU MaTeMaTHYeCKOro aHallu3a 1Mo CHelUaIbHOCTH
31.02.01 JleueOHoe neno.
Tema 6.7. Conepxanne yueOHOTO MaTepuala 6
[lepBooOpasHas pyHKIIH [TepBooOpasnas. Tabnuia nepBooOpa3HbIX
Tewma 6.8. Conepsxanne yaeOHOTo MaTepuasa 6
[Inomans  KpuBOJIMHENWHOM | HTEerpasn, ero reoMeTpudeckuil U usnyeckuii cMbIci. Belunciaenne uHTErpana mo
TparnenyH. ¢dbopmynie Hetotona-Jleiiouuma
Tewma 6.9. Conepsxanne yaeOHOro MaTepuana 2
[TpuMeHeHne mpou3BOIHOM [IpakTuveckue 3aHATHSI
1 11epBooOpasHoil QyHKIMK | PemieHue 3a1a4 Ha PUMEHEHUE TIPOU3BOIHON U MHTErPaIa ISl BBIYUCICHHUS (PH3HIECKUX
BEJIMYMH U TUIOIIAaACH
KonTpoabHnas padora o pasaeny 6
Pa3nes 7. Teopusi BepoITHOCTel U CTATHCTHKA 28
Tema 7.1. Copep:xanne yueOHOTO MaTeprana 2
[IpencraBieHne JaHHBIX [IpencraBienne MaHHBIX C OMOIIBbIO TabmUIl U nuarpamMm. CpenHee apudMeTHIECKOE,
1 OIMCATC/IbHAS CTATUCTHKA | MeAMaHa, HauOoJblllee M HaUMEHbIIEe 3HAYeHMs, pa3Max, JUCIEpCHs], CTaHIAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Tema 7.2. Copep:xanue yueOHOTO MaTepuana 4
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CrydaiiHpie COOBITHSI.
Onepanuu HaJ, COOBITHSIMU

CrnydaiiHble SKCIEPUMEHTHI (OTBITBI) U CIIYYaiiHbIE COOBITHS. DJIEMEHTApHBIE COOBITHS
(ucxompl). BeposTHOCTH Cly4ailHOTO COOBITHS. BIM30CTH YaCTOTHI U BEPOSITHOCTH
coOpiTuid. Ciy4aiiHble ONBITHI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITH B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepanuu HajJ COOBITHSMH: MepeceueHne, 00beIMHEHUE, TPOTUBOIOIOKHbBIE COOBITHS.

Huarpammbl  Oiinepa. DopmMmyna CIOXKEHHS BEPOSTHOCTEH. YCIIOBHAs BEPOSITHOCTD. OK 01, OK 02,
YmHoxxeHue BeposTHOcTed. [lepeBo ciywyaiiHoro skcnepumenta. dopmysna MmoaHOH OK 03,
BepoSTHOCTH. HezaBrcuMbie COOBITHS OK 04
Tema 7.3. IIpodeccnoHanbHO OPHMEHTHPOBAHHOE COAep:KaHMe (CoaeprKaHue NPHKJIATHOTO 1(1)115 60?
BeposiTHOCTB MOJTYJIsA) ’
B npodeccroHanbHbIX | [TepBuunas 00pabOTKAa CTaTHCTUYECKUX JaHHBIX. ['paQuyecKoe MX IpeICTaBIECHHE.
3aauax Haxoxzaenue cpenHUX XapakTEpUCTUK, HaONroJaeMbIX JaHHbIX. OlleHKa BEpOSTHOCTU
COOBITHA B MPo(hecCHOHAIBHOM NIeATENbHOCTH, pellieHrne TPpo(heCcCHOHATBHBIX 3a7a4 Ha
BEPOSITHOCTh ~ COOBITHSA, TPUMEHEHHE CTaTUCTUYECKUX METOJOB JJS  pEIICHHUs
npodeccuoHaTbHBIX 3a1a4 1o cnenuanbHocTy 31.02.01 JleweGHoe neno.
Tema 7.4. Copep:xanue yueOHOr0 MaTepuana

J7IeMEHTHl KOMOMHATOPUKHU

Kombunatoproe npasuiio ymHoxeHus. [lepectanoBku u pakTopuan. Ynucio coueTanuid.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa

Tewma 7.5.
Cepun  1mOCII€I0BATENbHBIX
MCIIBITAHUN

Conepikanue y4eOHOro Marepuaia

bunapHbIii ciiydaliHbIN ONBIT (MCHIBITAHUE), yCIIEX U HeyAada. He3aBucumbie UCTIBITaHUS.
Cepust HE3aBUCUMBIX MCTIBITaHU 110 iepBoro ycnexa. Cepusi HE3aBUCUMBIX MCTIBITAHUM
bepnyimn

Tema 7.6.

CrnydaliHple  BEIMYMHBI W
pacrpenesIeHusl.
MareMaTnyeckoe 0KUIaHNe
CIIy4alHOM BEJIMYHUHBI

Copepxanue yueOHOTO MaTepuana

IIpakTryecKue 3aHATUS

CnyuaitHas BenuuuHa. PacnpeneneHue BeposiTHOocTed. Jluarpamma pacnpeneneHus.
[Ipumeps! pacnpesiesieHnit, B TOM YHCiie, TEOMETPUYECKOe M OMHOMHAIIBHOE.

UucnoBble XapaKTEpUCTUKH CIyYalHBIX BEIMYUH: MATEMaTUYECKOE OXUIAHUE,
JUCIIEPCUsl W CTaHJAApTHOE OTKJIOHEHWe. [IpuMepsl NpUMEHEHHs MaTeMaTHYeCKOro
O’KMJIaHHs, B TOM YHCJIE B 3a/la4aX U3 IIOBCEAHEBHOM KU3HU. MaTeMaTHYECKOE 0KUIAHNE
OuHapHOW ciy4yailHOW BeTMYMHBI. MareMaTH4ecKoe OXKHJAHUE CYMMBI CIy4dailHbIX
BEIMYMH. MaTeMaTn4yeckoe 0’KUIaHue U JUCIIEPCUsi TEOMETPUUECKOTO U OMHOMHAIILHOTO
pacnpeneseHun

Tema 7.7.

Copep:xanue yueOHOTO MaTepuana
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3akoH  OONIBIIMX  YHCElL.
HenpepbiBHBIE  Clly4daliHbIE
BEJIMYUHBI (pacrpeiesieHus)

[IpakTu4ecKkue 3aHATHS
3aKkoH OOJBIIMX YMCEINl U €T0 POJib B HAYKE, IPUpPOAE U obmmecTBe. BoiOopoUHbIil MeTox
uccienoBanuid. [IpumMepsl HENPEPBIBHBIX CIy4allHBIX BEMUYUH. [IOHATHE O IUIOTHOCTH

HopmanbsHoe pacnpezeneHus. 3aaadd, NMPUBOASIIME K HOpMaibHOMY pacnpezeneHuto. Ilonarue o
pacupezeneHue HOpPMAaJIbHOM paclpe/ielIeHHUH.

KoutpoJabsHas padora no temam paszzena /
IIpomexyTouHas aTTecTanus (JK3aMeH) 18
Bcero: 232
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHON JUCHUILTHHBI

3.1.lna peanu3anMd NPOrpaMMbl JAUCHHUILUIMHBI TMPEIYyCMOTPEeH Yy4eOHBIH KaOWHET
MaTeMaTHKH.

TexHu4eckue cpeacTBa 00y4eHus:

- KOMIUIEKT YEPTEXHOro OO0OpyIOBaHUS U MPUCHOCOOICHUN i IIKOJBHOW JTOCKH
(TpeyroipHUK, TPAHCIIOPTUD, UIUPKYIb, INHEHKA);

- MOJENW JUIS W3y4eHUs TeoMeTpuueckux ¢uryp (4acTm IeIoro Ha  Kpyre,
TPUTOHOMETPHUYECKUH KPYT, CTEPEOMETPHUECKUI HAOOP, HAOOPHI FTEOMETPUUECKUX MOJIEIEeH U PUryp
C pa3BepPTKOMN).

3.2. HudopmanmoHHOe odecriedeHHEe PeaTu3alui MPOrPaMMbl

Jlis  peanuw3anmuu  TPOrpaMMBbl  JTUCHUIUIMHBL  OMOIMOTEUHBIA (QOHJ 00pa3oBaTEIBHON
OpraHHU3aI¥ UMEET TICUYaTHBIC U JIEKTPOHHBIC YICOHUKH.

OcCHOBHBIE HCTOYHHKH:

1. bammakoB M. M. Maremaruka: ydeOHUK IS CTYJ. YUpexaeHul cped. mpod. oOpazoBaHus.
M., «Axanemus», 2022.

2. bammvakor M. M. Marematuka. COOpHHMK 3ajad NpodUILHON HANpaBIEHHOCTH: Yy4eO.
mocobue I CTy/. YUpeKIaeHu cpell. mpod. oopazoBanus. M., «Akagemus», 2023,

3. baimmakoB M. M. MaTtemaTtuka. 3aladHuK: yde0. mocooue A CTY/I. YIpEKISHU cpe. mpod.
obpazoBanms. M, «Akanemusy», 2022.

JlonoTHUTeIbHbIE HCTOYHUKM:

HNuTepHeT-pecypcenl:

1. bammakoB M. M. Maremaruka. DJIEKTpOHHBIN yue0.-METOJ. KOMIUIEKC MJIS CTY/.
yupexaeHuit cpea. nmpod. oopazosanus. — M., 2023.

2.www. fcior. edu. ru (MabopMarimoHHble, TPEHUPOBOYHBIC U KOHTPOJILHBIE MaTEPHUAIbI).

3. www. school-collection. edu. ru (Equnas komurekmmu mupoBbIX 00pa30oBaTEIbHBIX PECYPCOB).

4. http://reshuege.ru/ - PEIITY EI'D -

5. http://lwww.fipi.ru/ - OtkpsiThiii 6ank 3aganuiit OUITN.


http://www/
http://www/

4.KOHTPOJIb U OLIEHKA Pe3yJbTATOB 0CBOCHHUSA 00111€00pPa30BaATeJIbHOM TN CHUIIIMHBI

KoHuTpoabr u olleHKAa pe3ynbTaToB 0011eo6pazoBaTeIbHOM

pacKpbIBalOTCA yepe3 AUCLUILTMHAPHBIE Pe3y/bTaThbl, HalpaBieHHbIE HA (OPMUPOBAHUE OOLIUX U

OCBOCHU JUCHUITIINHBI

npoeCCHOHATTBHBIX KOMIETEHIIUH 0 pa3/iesaM U TeMaM CO/Iep)KaHus y4ueOHOro MaTepHara.

Oomas/npogeccnonaibHas Paznen/Tema Tun OLICHOYHBIX
KOMIIeTeH s MepOoNnpusiTUS
OK 01. Bsibupars cmocoosr [Tema 1.1, 1.2IT-o/c, 1.3, TectupoBanue
peIIeHUs 3amau |1.4I1-o/c, 1.511-0/c, 1.6. YcTHBI# orpoc
npodeccnoHaTbHOM Temur 2.1- 2.7, 2.8 II-o/c, MaremaTndecKuil JTUKTaHT
JESITeIbHOCTH  MPUMEHUTENBHO [2.9. [IpencraBnenue
K Pa3JIMYHBIM KOHTEKCTaM Tembr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB NPAKTHUYECKUX
3.7. pabot
Temsr 4.1 - 4.4, 4.511-o/c, | KontponbHas pabora
4.6. Brimonuenue 3a1aHui
Temsr 5.1, 5.2, 5.3I1-o/c, MIPOMEXYTOYHON
5,4, 5.5I1-0/c, 5.6. aTTeCcTalun
Temnr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temwr 7.1, 7.2, 7.3I1-0/c,
7.4-7.17.
OK 02. Ucnone3oBare [Tema 1.1, 1.2I1-o/c, 1.3, TectupoBanue
COBpeMEHHBIE cpeacTBa moucka, |1.4I1-o/c, 1.511-o/c, 1.6. YcTHbI# onpoc
aHam3a W uHTepnperanuu [Temsr 2.1- 2.7, 2.8 Il-o/c, MaremarndecKkuil JTUKTaHT
uH(pOpMaInH, 2.9. [IpencraBneHue
u nHpopmarmonHeie TexHonoruu [Temsl 3.1 - 3.5, 3.6[1-0/c, | pe3ynbTaToOB MPAKTUYECKUX
IS BBIIIOJIHEHUSA 3amaqd [3.7. pabot
npogeccuoHaTBbHON Temsbl 4.1 - 4.4, 4.511-o/c, | KoutponbHas pabota
JEeSITeTbHOCTH 4.6. Brimonnenue 3aJaHu
Temsr 5.1, 5.2, 5.3I1-o/c, MIPOMEXKYTOYHOM
5,4, 5.5I1-0/c, 5.6. aTTeCTalun
Temnl 6.1 - 6.5, 6.6I1-o/c,
6.7-6.9.
Temwr 7.1, 7.2, 7.3I1-0/c,
7.4-77
OK 03. [Tnanupoats [Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
U peann3oBbiBaTh coOctBeHHoe |1.4I1-o/c, 1.511-o0/c, 1.6. YcTHbIl onpoc
npodeccroHabHOE Temsr 2.1- 2.7, 2.8 TI-o/c, | MartemMaTn4ecKuil TUKTAaHT
U JIMYHOCTHOE pazsutue, [2.9. [IpencraBnenue
IIPEITPUHUMATEIBCKYIO Temer 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MNPAKTHUECKHX
NEeATENLHOCTD 3.7. pabor
B npodeccuoHanbHor  cdepe, [Tembr 4.1 - 4.4, 4.511-o/c, | KourponbHas padota
HCIOJIb30BATh 3HaHus #4.6.
no (UHAHCOBOM TPaAMOTHOCTH




B Pa3IMYHbIX km3HeHHbeIx [Temul 6.1 - 6.5, 6.6I1-o/c, Brmmonuenue 3aMaHui
CUTYaLMsIX 6.7-6.9. IIPOMEKYTOUHOU

Temur 7.1, 7.2, 7.3I1-0/c, | arrectanuu

74-77
OK 04. OddexkruBro [Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanue

B3aMMO/ICHICTBOBaTh U paboTaTh
B KOJUICKTUBE U KOMaH/E

1.4I1-o/c, 1.511-0/c, 1.6.
Temur 4.1 - 4.4, 4.511-o/c,

VYerHbli onpoc
MareMaTn4ecKuil JUKTaHT

4.6. IIpencraBnenue
Temsr 5.1, 5.2, 5.311-o/c, pPEe3yIbTATOB IPAKTUUYECKUX
5,4, 5.5I1-0/c, 5.6. pabor
Temsr 6.1 - 6.5, 6.6I1-0/c, Kontposbhas padota
6.7-6.9. Boimonnenue 3a/laHui
Temwr 7.1, 7.2, 7.3I1-0/c, MIPOMEXYTOYHON
7.4-17.7 aTTecTauuu

OK 05. OcymectBusate yctuyto (Tema 1.1, 1.2I1-o/c, 1.3, | TecrtupoBanue

U NIMCbMCHHYIO KOMMYHHKAIIUIO

1.4I1-o/c, 1.511-0/c, 1.6.

YcTHBIN OIIpoc

MEepBUYHON J0BpaueOHOW METUKO-

Temsr I1-o/c, 3.7.

Tewmmnr I1-0/c, 5,4, 5.511-0/c,

HAa rocygapcTBeHHOM  s3bike [lembl 2.1- 2.7, 2.8 [1-o/c, | MartemaruuecKkuii TUKTaHT
Poccuiickoi deneparun  2.9. [Ipencrasnenue
c y4eToM ocobennocreit [Tembr 3.1 - 3.5, 3.6I1-0/c, | pe3ynabTaTOB MpPaKTHUIECKUX
COLMAILHOTO 3.7. paboTt
U KyJbTYpHOT'O KOHTEKCTa Tembl 4.1 - 4.4, 4.5I1-o/c, | KoutpompHas paboTa
4.6. Brimonnenne 3aJaHum
Temsr 5.1, 5.2, 5.3I1-o/c, MIPOMEXKYTOYHON
5,4, 5.5I1-0/c, 5.6 aTTeCTalUU
OK 06. IlposBiare rpaxaancko- [Tema 1.1, 1.2[1-o/c, 1.3, TectupoBanue
NaTPUOTUUECKYIO nosunuio, |(1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIN orpoc
JEMOHCTPUpPOBaTh  oco3HaHHOe [[embr 2.1- 2.7, 2.8 II-o/c, | MaremaTH4ecKuii AUKTAHT
MOBEJICHHE Ha ocHoBe [2.9. [IpencraBnenue
TpPaULIUOHHBIX Temsbl 4.1 - 4.4, 4.511-0/c, | pe3yabTaTOB NPAKTUYECKHUX
o011eyenoBeyeckux IeHHocTel, 4.6. pabot
B ToM umcine ¢ yderom [lemwr 5.1, 5.2, 5.3I1-o/c, Kontponbsnas padbota
rapMOHU3AIIUN 5,4, 5.5I1-0/c, 5.6. Brimonuenue 3aIaHui
MEKHAIIMOHATBHBIX Temsr 7.1, 7.2, 7.311-o/c, | mpOMEXYTOUHOM
U MEXPEITUTHO3HBIX OTHOIICHUH, (/.4 - 7.7 aTTecTalu
MPUMEHSTh CTaHJAPTHI
AHTHKOPPYIIIHOHHOTO
TIOBEJICHHSI
OK 07. CogeiictBoBare [Tema 1.1, 1.2I1-o/c, 1.3, TectupoBanue
COXPaHEHHIO okpysxaromeii [1.411-0/c, 1.511-0/c, 1.6. VcTHBIM ompoc
Cpenmbl,  pecypcocOepeKeHHIO, g%MH 2.1- 2.7, 2.8 II-0/c, | MaremaTHueckuii TUKTAHT
MPUMEHSTh 3HaHUS Tewsr 3.1 - 3.5, 3.6TT-0/c, [IpencraBnenue
00 W3MCHEHUH KIMMaTa, |y 5 pE3yJIbTaTOB TPAKTHYCCKUX
TIPHUHITATIBI OepEKITMBOTO Temsi 5.1, 5.2, 5.3TT-oc, pabor
IIPOU3BO/ICTBA, 3¢phEeKTUBHO 5,4, 5.51-o/c, 5.6. KonTponbnas padota
ACHCTBOBAaTh B YPE3BBIYAWHBIX (Temsr 6.1 - 6.5, 6.611-o/c, Beinonnenue 3a/IaHHAI
CUTYaIMSIX 6.7-6.9 MIPOMEKYTOUHOM
aTTecTalnu
MK 6.1. TIposoguts amamm3lTema II-o/c, 1.3, TectupoBanue
MEIUKO-CTATUCTUYECKON 1.411-0/c, 1.511-0/c, 1.6. YcTHBIN ompoc
uHGOpManu pu OI<21321HI/H/ITeMI’I I-0/c,2.9. MareMaTHYeCKUH JUKTAHT

NunuBunyanbsHas




CaHUTAapPHOU ITOMOILU

5.6.
Temsr I1-0/c,6.7-6.9

caMmocTosiTeNbHas paboTa
IIpencrasnenue pe3yabTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX padoT
3anTa HHIMBUAYATBHBIX
IIPOEKTOB

Konrtponsnas pabora
Brimmonnenue 3aganuii Ha
9K3aMeHe




