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PaGouass mporpamma yueOHoM auciuruiiHel «OY/[1.01.03 Matematuka» A1 0OyYarOIUXCS
crietanbHoCcTA 54.02.01 [Ju3aiiH (1O OTpac/isiM) COCTaB/eHa Ha OCHOBaHUU (hefepasbHOro
roCy/1JapCTBeHHOT0 0Opa30BaTeIbHOTO CTaHjapTa CpeiHero MpodeccuoHaTLHOT0 06pa30BaHuUs 110
cnepuanbHOCTH 54.02.01 [u3akiH (1o oTpac/issM), YTBEP)K[EHHOro NpuKa3oM MuHuUCTepCTBa
nipocBeljeHust Poccutickoni ®@epepaumu ot 5 Mas 2022 r. Ne 308, ¢ yueToM COOTBETCTBYIOLLeH
TIPUMEPHON OCHOBHOM 00Opa3oBaTe/lbHOM TTPOrpPaMMBbI, a TakKKe Ha OCHOBaHUU GeiepasbHOro
rocy/JlapCTBeHHOT0  0Opa3oBaTeNnbHOrO  CTaHZApTa  CpefHEro  o0ijero  obpa3oBaHWMs,
YTBEP>KAEHHOT0 TMpUKa30M MuHHCTepcTBa 00pa3oBaHusl W Hayku Poccuiickoit denepanyu ot
«17» mast 2012 1. Ne 413, u mosio)keHuit (hesepabHON 0Opa30BaTebHON MTPOrpaMMbI CPeTHETO
obrmiero obOpa3oBaHMs, yTBep)KAE€HHOW TpPUKa3oM MUHHUCTEePCTBa TpocBeleHns Poccuiickoi
®epepauyu oT «18» mast 2023 r. Ne 371.

CocraBuTesib paboyeii MpOrpaMMbI:

A.A. T'adapoBa

(noonucw) (MOD, donxcHoCcmb)

Pabouass mporpaMMa paccMOTpeHa U ofoOpeHa Ha 3acejjaHuM LMKI0BoM Komuccuu LICITO
«20» deBpans 2025 r., mpoTokosa Ne 12

[pencenatens LIK Capsibuisin 3.A.

(noonucn)




3

CO/JIEP>KAHHE

. OBIIASI XAPAKTEPVICTUKA PABOYEI ITPOT'PAMMEI
YUYEBHOH AVCIIUILINHBI

. CTPYKTYPA U COJEPKAHUE YYEGEHOU JUCITUITL/INHBI

. YCJIOBUS PEAJTU3ATIUY YYEBHOM AUCIIATUTAHBI

. KOHTPOJIb 1 OLIEHKA PE3YJ/IbTATOB OCBOEHUSI
YUYEBHOM M CIIMIIIAHbBI

14

22

23



4

1. OBHIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMbI YYEBHOM JUCHOUITIINHBI
«MareMaTHKa»

1.1. MecTo AMCLMIUIAHBI B CTPYKTYpe 00pa3oBaTe/IbHOU IMPOrpaMMbI

YuebHast auciuruiiHa «MaTeMaTHKa» —SIBIS€TCS 4acThlo  001eo0Opa3oBaTe/IbHOTO LUK/
oOpa3oBare/ibHON MpOrpaMMbl B COOTBETCTBUM C (peJiepa/bHbIM TOCYJapCTBEHHBIM 00pa30BaTe/TbHbIM
cTaHjapToM 10 crenuanbHocT 54.02.01 [Iu3aiiH (0 OTpacisiM), YTBEP)KEHHOrO IPUKa3oM
MunucrepcTBa npocseltenyst Poccuiickoit @epeparum ot 05.05.2022 Ne 308.

1.2. HEJIB U IIJIAHUPYEMbI€ Pe3y/1bTaTbl 0CBOCHUA JUCLHUII/IMHDbI

[TpyopuTeTHBIMY LieIIMU 00yUeHUs MaTeMaTHKe SIBJISTFOTCS:

(opMHpOBaHHe L|eHTPaJbHbIX MaTeMaTHUeCKUX TOHSTHH (YKC/I0, BeJMUWHA, TeOMeTpHUecKas
¢durypa, iepeMeHHasi, BEpOSITHOCTb, (DYHKILHUsI), 00eCIIeUunBAOLIMX MIPEeMCTBEHHOCTh U TIePCITIEKTUBHOCTh
MaTeMaTHueCKoro 06pa3oBaHus 00yJaroIuXCs;

noziBefieHre OOYyUaroIUXCs Ha [JOCTYITHOM /i1 HHUX YPOBHe K OCO3HAaHHIO B3aWMOCBS3U
MaTeMaTHKH U OKPY’KaroL[ero MUpa, MOHMMaHHe MaTeMaTHKH KaK uacTH 00Iel Ky/IbTyphl Ue/lOBeuecTBa;

pasBUTHe HUHTE/IeKTYa/JbHbIX W TBOPUECKHUX CIIOCOOHOCTeH OOyuaroluxcsi, I03HaBaTeTbHON
aKTUBHOCTH, UCCJIe/IOBATeTbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJIEHUs], THTepeca K U3y4eHHI0 MaTeMaTHKY;

dopmupoBaHre (QYHKLMOHAILHONW MaTeMaTH4eckoil TIDaMOTHOCTH: YyMeHHsl paclio3HaBaTh
MaTeMaTHUecKHe acrleKTbl B peanbHbIX JXKU3HEHHBIX CUTYalUsiX W TIPA W3y4YeHHUH [PYTUX Y4eOHBIX
TMpe/IMeTOB, MPOSIB/IEHNsI 3aBUCIMOCTel 1 3aKOHOMePHOCTeH, popMy/IMpoBaTh UX Ha sI3bIKe MaTeMaTUKH U
C03[]aBaTh MaTeMaTHuecKre MOZe/H, TPUMEeHSTb OCBOEHHBI MaTeMaTW4YeCKWi armapar [Jisi perleHust
MPaKTUKO-OPYEHTHPOBAHHBIX 33/lau, MHTePIIPETHPOBATh U OLIEHUBATD TI0JIyYeHHbIe Pe3y/IbTaThl.

Oco6oe 3HaueHue AucHUIIMHA UMeeT rpu hopmrpoBanuy OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07, IIK 1.4.
B pamkax miporpamMMbl yueOHOM AMCLIMTUIMHBI TI/IAHUPYIOTCS CIeIYIOIIe Pe3y/IbTaThl €6 OCBOEHHS:

Koj 1 HaumeHoBaHMe ITnanupyemsbie pe3y/IbTaThl 0CBOEHHUS AUCIUILTMHBI
(opmupyembIx
KOMTIeTeHIHii Oouue JuciuMnyiMHapHbIe
OK 01. Beibupats B uacTy Tpyj0BOTO BOCIIUTAHUSI: - B/1a/leTh METOJJAMH JI0Ka3aTeJlbCTB,
CroCoObI pereHus - TOTOBHOCTb K TPY/ly, OCO3HAHME LIEHHOCTH a/iIropUTMaMu pellieHts 3ajiau; yMeHHe
;%e)acf)leCCHOHaanoﬁ M?(C)I(e)g;zi?:l}:};izﬁfflﬁ;;; dhopmynupoBath onpe/iesieHusi, akCUOMBI 1
AeSITeNbHOCTH - K AGHTEJEBHOCTI/I Te€OpEeMbI, TIPUMEHSTh UX, TIPOBOAUTH
NPUMEHUTE/TLHO K TE€XHOJIOTUYECKOU U COLIMa/IbHON JOKa3aTe/IbHble PACcCy’K[eHUs B X0/e
DPa3/INUHBIM HaTpaB/JI€HHOCTH, CIOCOOHOCTh pellleHus 3a71ad;
KOHTeKCTaM MHULIMNPOBAT, IVIaHUPOBATE U - YMeTb OTlepupOBaTh MOHATUAMU:
CaMOCTOATE/IbHO BBIIO/IHATE TAKYIO CTeTleHb YKC/a, JorapudM urcria; ymeHue
AEATE/IEHOCTE, BBITIO/THSITh BHIUMC/IEHHE 3HAUeHUH U
- MIHTEpeC K paslnyHbIM Chepam npeoOpa30BaHusT BEIPAXKEHUH CO CTeNeHsIMU
npoQeCcCHOHATBHOM JesiTe/IbHOCTH. norapudmMamu, ipeobpa3oBaHus IpOOHO-
OenadeHue yHU8epCaabHbIMU yueOHbIMU paLOHA/IbHBIX BbIPKEHH;
no3Haeame/bHbIMU OeliCmeusiMu: - yMeTb OMepUpPOBATH [OHATHSMY:

a) 6a30BbIe JIOTUYECKUE JEHCTBUS:

- CAMOCTOSITE/TbHO (POPMY/TUPOBATH U
aKTyaIM3UpoBaTh rpobiemy,
paccMaTpuBaTh ee BCECTOPOHHE;

- yCTaHaB/IMBATh Cyl|eCTBeHHbIM NPU3HAaK
WJIM OCHOBAaHWsI J/Isi CPaBHEHWS],
KaccubuKanmy 1 06001eHus;

- OTIpeZleNIATh LieJIN [ieaTe/IbHOCTH, 3a/iaBaTh
TiapaMeTphbl ¥ KDUTEPUH UX IOCTHIKEHHUS;
- BBISIBJIATH 3aKOHOMEPHOCTHU U
TIPOTHUBOPEYHS B PAaCCMaTPUBaeMbIX
SIBJIEHUSIX;

- BHOCHUTb KOPPEKTHBBI B /IeSITeTbHOCTD,

paloHaNIbHbIe, UPPAIlMOHA/IbHEIE,
TOKa3aTe/IbHbIe, CTEITeHHbIE,
norapuhMudecKre, TPUTOHOMETPUYECKHe
ypaBHEHUS U HepaBeHCTBA, UX CHCTEMBI;

- YMETb OTIEpPUPOBATh MOHATUSIMU: QYHKIUS,
HeTipephIBHAs YHKIWS, TIPOU3BO/IHAS,
nepBoo0Opa3Hasi, OTpe/ie/ieHHbI HHTETPas;
yMeHHe HaXO[UTh ITPOU3BO/HbIE
3/1IeMeHTapHBIX PYHKIUH, UCTIOb3YS
CTpaBOYHbIe MaTepHaJbl; UCC/IEIOBATh B
MpocTeNInX caydasx GyHKLUW Ha
MOHOTOHHOCTb, HAXO/IUTh HAUOO/IBIIINE U
HauMeHbIlIe 3HaueHus1 GYHKIWN; CTPOUTD




OL|eHMBaTh COOTBETCTBHE Pe3y/IbTaTOB
11eJIIM, OIIeHHUBaTh PUCKH TIOC/Ie/ICTBUM
JiesITeTbHOCTH;

- pPa3BMBaTh KPEAaTUBHOE MBIILIIEHHE TTPU
PEIleHNH )KU3HEHHBIX MPO0JieM;

0) O6a30BbIe MCCIe0BATEIbCKUE JEHCTBUYS:
- B/IaZieTh HaBbIKaMH yueOHO-
HCCe[0BaTeNbCKONW U MPOEKTHON
JIesITe/TbHOCTH, HAaBBIKAMU Pa3pelieHHs
rpob/iem;

- BBISIBJIATH IPUYMHHO-CJIe/ICTBEHHBIE CBSI3H
Y aKTya/IU3UpOBATh 3a/1a4y, BLI[BUTATh
TUTIOTE3Y ee pelleHus], HAXOAUTh
apryMeHTHI /1Sl ZI0Ka3aTebCTBa CBOUX
yTBep)KJIeHHH, 3a/]aBaTh IapamMeTphl 1
KPUTEPUH DeIleHus;

- aHA/IU3UPOBATH TIO/TyUeHHLIe B X0/ie
peLIeHHs 33/1au pe3yJ/bTaThbl, KPUTHUECKU
OLIEHWBATh MX JOCTOBEPHOCT,
TIPOTHO3UPOBAaTh M3MeHeHHe B HOBBIX
YCIIOBUSIX;

- YMeTb TIepeHOCHUTh 3HaHUS B
T03HaBaTe/LHYIO U TTPAKTHUECKYH0 001acTy
YKU3HEIeITeIbHOCTY;

- yMeTb UHTErpUpOBaTh 3HAHHUS U3 Pa3HBIX
TpeJIMeTHBIX 00/1acTel;

- BBI/IBUTATh HOBBIE W/IeH, Mpe/|jiarath
OpUT'MHAJIbHBIE TIOIXO0/Ibl ¥ PEeIleHNS;

- CrocoOHOCTh UX UCIOJIb30BaHUS B
T1103HABaTe/ILHOM U COIMA/IbHOMN TIPAKTHKe

rpayKi MHOTOU/IEHOB C MCII0/Ib30BaHHEM
arrapara MaTeMaTUUecKoro aHaiu3a;
TIPUMEHSTh [IPOX3BO/IHYIO NIPY pellleHU!
3aJau Ha JBWKeHHe; pelaTh MPaKTHUKO-
OpHEHTHPOBaHHBIe 33/]aui Ha HauOOJIbIIINe U]
HauMeHbllIMe 3HaueHus], Ha HaXOoXXJeHre
MyTH, CKOPOCTH Y YCKOPEHNS;

yMeTb OIlepUpPOBATh MOHIATHSIMHU:
pauroHanbHasi QyHKLYs, ToKa3aTebHast
¢byHKUus, creneHHast GyHKLWS,
norapudmudeckast QyHKIHS,
TPUroHOMeTpUYecKue yHKLUH, 0OpaTHbIe
(YHKLUWH; yMeHHe CTPOUTD rpadyku
M3yUeHHbIX (PYHKLUM, UCII0/Ib30BaTh
rpaduKu Npy U3y4YeHHH NPOLieCcCcoB U
3aBUCUMOCTeH, MY PellIeHuH 3a/iau U3
Jpyrux yueOHBIX MTPeMETOB U 3a/jau U3
peayibHOM >XU3HU; BhIpaKaTh (hopmynaMu
3aBUCUMOCTH MeXK/ly BeJIMUMHaMy;

yMeThb pelliaTh TeKCTOBbIE 3a/jaur
pa3HbIX TUMOB (B TOM YKCJ/Ie Ha NIPOLIEHTBI,
JIOJIM ¥ YaCTH, Ha JIB)KeHue, paboTy,
CTOMMOCTb TOBapOB U YC/IyT, HaJIOTH, 3a/laur
13 06/1aCTH yrpaB/ieHus TMYHbIM!/ 1
ceMelHBbIMM (priHaHCaMM); COCTaBATh
BbIpa)KeHUsI, ypDaBHEHHUsI, HepaBeHCTBa U UX
CHUCTeMBI 110 YCJIOBUIO 3a/laul, UCCIIe[j0BaTh
TOJIyYeHHOe pellleHHe U OL|eHHBaThb
TMPaB/I0NIOJ00HOCTh Pe3y/IbTaToB;

YMeTb OIlepUpPOBaTh MOHITHUSIMMU:
cpepHee apu(MeTHUeCKOe, Me/IMaHa,
HanbOoJsibIlee ¥ HaMeHbIIlee 3HaueHMs],
pasmax, AUCIepcusi, CTaHAapTHOe
OTKJIOHEHHE YMC/IOBOTO Habopa; yMeHre
W3BJIeKaTb, UHTEPIPETUPOBaTh MH(OPMALM]
Tipe/ICTaBIeHHYI0 B Tab/MLaX, Ha
Juarpammax, rpadukax, OTpakarollyto
CBOMCTBA peanbHBIX MPOLIECCOB U SIB/IEHUN;
TIpe/iCTaBAATh UH(OPMALIMIO C TOMOLL[BI0
TabJIUL ¥ JUarpaMm; UCCiiejoBaTh
CTaTUCTUYeCKUe JaHHbIe, B TOM YHCJIe C
NprMeHeHHeM rpadrueckux MeTOJ0B U
3JIEKTPOHHBIX CPeJCTB;

yMeTb OTNlepHUPOBATh MOHITHSIMHU:
CJTyYakHBIN OTTBIT U CJTyYaiiHOe COOBITHE,
BEpPOSATHOCTh C/Iy4aiiHOro COOBITHS; yMeHue
BBIUMC/ISITH BEPOSITHOCTD C UCTIO/Ib30BaHUEM
rpadueckux MeTOZI0B; MPUMEHSTb (HOPMYJIH
CJIO’KEHUSI M YMHOXKEHUsI BePOSITHOCTeH,
KOMOMHaTOpHbIEe (GaKThI U (HOPMYJIBI TTPU
pelLleHrH 33/jay; OLeHUBaTh BePOSITHOCTH
peasibHbIX COOBITUI; 3HAKOMCTBO CO
C/lyyaliHbIMU BeJIMUMHAMU; YMeHHe
TIPUBOJUTH TIPUMeEPHI TIPOSIB/IEHUsT 3aKOHa
OO0JIBILIMX YKCesT B IPUPOJHBIX U
00111eCTBeHHbIX SIB/IEHUSX;

yMeTb OIepUpPOBATh MOHITHSMHU:
TOUYKa, NpsiMasi, II0CKOCTb, IIPOCTPaHCTBO,
JIBYTPaHHBIN yT0JI, CKPeIMBatoIIAecs

TIpsIMbIe, TTapayielbHOCTh U

—



NeprieHJUKY/ISIPHOCT MPSIMBIX U TVIOCKOCTeH
YTOM MeXX/[y TIPSIMBIMH, YTOJT MeX/y TIPSIMOM
Y I/IOCKOCTBIO, YTOJT MeX/y TUIOCKOCTSIMH,
pacCcTosiHUe OTTOYKH [0 TVIOCKOCTH,
paccTosiHUe MeK/y TIPSIMBIMH, PaCcCTOSTHHE
MeJK/ly TUIOCKOCTSIMH; YMeHHe UCI0b30BaTh
TMIPY PelleHuH 3aZiayu u3ydeHHble (PakThl 1
TeopeMbl TVIaHUMEeTPUH; YMeHHe OLIeHHUBATh
pa3Mepsl 00BEKTOB OKPY’KaloILlero MHUpa;

- yMeTb OTlepUPOBATh MOHITHSIMHU:
MHOT'OIPaHHUK, CeueHrHe MHOTOIPaHHHKa,
Ky0, napasuiesienine[, npusMa, upamuza,
¢urypa v moBepxHOCTb BpalleHus], LIUIUH/D
KOHYC, m1ap, cdepa, ceueHusi QUrypsl
BpallleH!s], I7IOCKOCTh, Kacaromiascs cdepsl,
LWIMH/PA, KOHYCA, M/I0MaAb TTOBEPXHOCTH
MMpamMU/ibl, PU3MBI, KOHYCa, UJIMHIPA,
oAb cdepsbl, 00beM Kyba,
NPSIMOYTOJILHOTO TapasuiesieNnure/a,
MMpaMU/Ibl, IPU3MBI, LIUJIMH/PA, KOHYCA,
I11apa; yMeHHe 1300pakaTb MHOTOTPaHHUKH
TIOBEPXHOCTHU BpalL|eHHs], UX CeUeHUs OT
PYKH, C TIOMOIIbIO YepTeKHbIX HHCTPYMEHTO
Y 3/IeKTPOHHBIX CPe/ICTB; YMEHHe
pacrio3HaBaTh CUIMMETDHIO B TPOCTPAHCTBE;
yMeHHe pacIio3HaBaTh [1paBU/IbHbIE
MHOTOTDaHHHUKHY;

- yYMeTb OIeprupOoBaTh NOHATUSIMU:
JBDKEeHHe B MPOCTPAHCTBE, TIOA00HbIe
(GUrypsl B MPOCTPAHCTBE; UCTI0/IH30BATh
OTHOIIIeHUe TIJIoIa/eit moBepxHOCTel 1
00BeMOB MOZI0OHBIX GUTYD TIPH PEIIeHUH
3az1ay;

- YMeTb BbIUHC/ISITh TeOMeTpUYecKue
BeJIMUUHBI ([/TMHA,YTOJ1, TIIOLa/Ib, 00BEM,
TUIOLIA/Ib TIOBEPXHOCTH), UCTIONb3YSI
n3yueHHble ()OPMYJIbI U METOABI;

- yMeTb OIlepUpPOBaTh MOHITHSMHU:
NPSIMOYTOJIbHAsI CHCTeMa KOOpAWHaT,
KOODJWHATHI TOYKH, BEKTOD, KOOPAWHATHI
BEKTOpa, CKa/IsIpHOe MPOU3Be/ieHNe, YToJ
MeJK/ly BeKTOpamMy, CyMMa BeKTOPOB,
TIpOU3Be/leHe BEKTOPA Ha YMC/I0; HAXOAUTh
TIOMOLL[BIO U3YUYeHHBIX ()OPMYTT KOOPJHUHATEI
cepeJiHBI OTPe3Ka, PaCCTOSTHUE MEXIY
JBYMsI TOUKaMH;

- yMeTb BbIOWPATh MOAXOASIIIN
M3y4yeHHbIM MeTo/, [JIs1 pellieHus 3a/iauy,
pacrio3HaBaTh MaTeMaTHueckue GakThl U
MaTeMaTHYeCcKre MO/Ie/I B IIPUPO/HBIX U
00111eCTBeHHbIX SIBJIEHUSIX, B UICKYCCTBE;
yMeHUe MTPUBOUTD TIPUMepHI
MaTemMaTH4YeCKUX OTKPBITHN POCCUHMCKOMN U
MHPOBOM MaTeMaTUUeCKOW HayKH

OK 02. Ucnionb30BaTh
COBpeMeHHbIe Cpe/iCTBa
TIOWCKa, aHa/In3a u
VHTepIpeTaLyn
nHbopMaluy, 1
VH(OpPMaLMOHHbIe
TeXHOJIOTUH JIIsI

B o651acTy 11leHHOCTH HAay4YHOT'O TI03HAHUS:
- chopMHPOBAHHOCTH MUPOBO33pEHNS],
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHH
Pa3BUTHSI HAYKU U 0011{eCTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha AiYaJiore KyJbTyp

-yMeTb OTIepUPOBATh ITOHITUSMU:
paroHanbHasi GyHKIMsA, MOKa3aTebHast

D hyHKIMs, cTeneHHass GyHKLMS,
norapudmMudeckast QyHKIHS,

, TPUrOHOMETpUYeCcKue (QyHKIUN, 00paTHbIe

Cl'IOCO6CTBy}OH.I€'FO OCO3HAaHHMIO CBOEro MecCTq

! byHKI[MYM; yMeHUe CTPOUTh rpadyKu

td



BBITIOJTHEHUS 3a/iau
rpodeccroHambHOM
ZlesITeTbHOCTH

B TIO/TUKY/IbTYPHOM MUPE;

- COBEpILIEHCTBOBAHKE S3bIKOBOU U
YUTATETbCKOM KY/IbTYPhl Kak Cpe/iCTBa
B3aUMO/IEMCTBUS MEXY IOJbMH 1
TO3HAHUS MUDa;

- 0CO3HaHHUe 11eHHOCTU HayuyHOU
JeSITe/IbHOCTH, TOTOBHOCTE OCYII[eCTB/IATh
TPOEKTHYIO U UCC/IeJOBATETBCKYIO
JesITelTIbHOCTh WHIMBUYA/ILHO U B TPYIITIE.
OesnadeHue yHugepcanbHbIMuU yyeOHbIMU
no3Haeame/ibHbIMU OelicmeusiMu:

B) paboTa ¢ nHdpopmaLmeii: - BraseTb
HaBBIKaMH TOJTy4eHus1 nHHOpMaLiu U3
HWCTOUYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITE/TBHO OCYIIIeCTB/ISATh MOUCK,
aHa/M3, CUCTEMATU3AIUIO U
WHTEePIIPeTalyio MHPOPMALUK Pa3/TUUHBIX
BU/IOB U (hOpPM TIpe/iCTaB/IeHus;

- C03/1aBaTh TEKCTHI B PA3/IMUHBIX (hopMaTaj
C y4eToM Ha3HadyeHus1 “HGOpMaLU U
1Ie/IeBOY ayUTOpUH, BRIOUpast
ONTUMAaJIBEHYIO (POPMY TIpe/ICTaBAeHUS U
BU3ya/M3aIuy;

- OLIeHHBAThb ZJOCTOBEPHOCTh, IETUTUMHOCT]
HMH(bOPMAI[|H, ee COOTBETCTBUE MPABOBLIM
MOpPaJTbHO-3THUECKUM HOpPMawm;

- MCTOMb30BaTh CPeACTBa
HMH(MOPMAI[MOHHBIX U KOMMYHUKALIMOHHBIX
TeXHOJIOTUM B pellleHUH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX ¥ OpraHU3al[MOHHbIX
3a7au ¢ coOsmoieHreM TpeGoBaHUH
3PrOHOMHKH, TEXHUKH 0€e30TacHOCTH,
TMTHeHbI, pecypcocOepeskeH s, TIPaBOBbIX 1
3TUYeCKHUX HOPM, HOPM UH(OPMAIMOHHOM
6e30MacHOCTH;

- BJIa/IeTh HAaBBIKAMH PacliO3HaBaHUS U
3alUThI UHGOPMaIUH, MHGOPMALMOHHOM
0e30MacHOCTH JIMUHOCTU

M3yueHHbIX (PYHKLUM, UCII0J/IB30BaTh
rpadUKu Npy U3y4YeHHH NIPOLIeCCOB U
3aBUCUMOCTeH, NIpY pellleHuH 3a/au U3
JIpyrux yueOHBIX MPeMETOB U 3a/jau U3
peasibHOM >KU3HH; BbIpaKaTh (OopMyIaMU
3aBUCHMOCTH MeX/y BelTMYMHaMU;

-yMeTb OTIepPUPOBATh MOHATHSMH: TOXK/ECTBA
TOX/eCTBeHHOe Npeobpa3oBaHye, ypaBHEHUE

HEepaBeHCTBO, CUCTeMa ypaBHEHUH U
HepaBeHCTB, PABHOCU/IbHOCTb YPaBHEHHH,
HepaBeHCTB U CUCTeM, paLlOHa/IbHbIe,
VppallvoHa/bHble, [10Ka3aTe/bHEIe,
CTereHHbIe, JIorapupmMUUecKue,
TPUTOHOMETpUUEeCKUe ypaBHeHus,
HepaBeHCTBAa U CUCTEMBI; YMeTh pellaTh
ypaBHeHUs], HepaBeHCTBa U CUCTeMbI C
TOMOIIIBIO pPa3/IMUHBIX [IPUEMOB; pelllaTh
ypaBHeHHUs], HepaBeHCTBa U CUCTEMBI C

X TapaMeTpPOM; MPUMEHSITh ypaBHeHUs,

HEPaBEHCTBA, UX CUCTEMBI JIJIsl PeIleHUst
MaTeMaTWUeCKUX 33/jau U 3a/1au 13
pa3uuUHBIX 061acTell HayKy U peanbHOU
>KU3HU;

P - yMeTb CBOOOZHO OTIepHpOBaTh TIOHATHSIMHU:
A nBIKeHNe, Napasl/ie/bHbIN NepeHoc,
CMMMeTpHs Ha TUIOCKOCTH U B IIPOCTPaHCTBeE,

TOBOPOT, Mpeobpa3oBaHue Mo00ws,
1o/i00HbIe QUTYpBI; YMeTh Paclio3HaBaTh

paBHbIe U 110j00HBIE (PUTYDBI, B TOM UYHC/Ie B

TIpUpO/Jie, UCKYCCTBE, apXUTEKTYPE; YMETh
WCII0/1b30BaTh F'eOMeTpUYecKre OTHOILIEeHUS,
HaXO/JUTb r'eOMeTpHUYeCKHe BeJIMUNHBI

A (mnvHa, yroJ, miomaab, 00em) mpu

pelIeHnH 3aJau 13 IPYTuX yIeOHbIX
TIpeJiMeTOB U U3 peabHOU )KU3HU

OK 03. Ilyanuposars u
peann30BbIBaTh
cobcTBeHHOE
rpodeccuoHanbHOe U
JMYHOCTHOE Pa3BUTHE,
Tpe/iNpPUHAMATE/TBCKYHO
JlesITe/IbHOCTE B
rpodecCcuoHabHON
cdepe, UCM0/IL30BaTh
3HAHUS 110 TIPAaBOBOU U
(hrHaHCOBOM
IpPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CHUTYaLUsIX

B ob6acTu 1yX0BHO-HPABCTBEHHOTO
BOCTIUTAHUS:

- cOopMHPOBAaHHOCTb HPABCTBEHHOTO
CO3HaHUsI, ITUUECKOTO TIOBe/IeHUS;

- CTIOCOOHOCTD OLIEHUBAThH CUTYALUIO
TIPUHUMAThL 0CO3HAHHBIE PelleHHs],

OpHEHTUPYSICh Ha MOPaJbHO-HPAaBCTBEHHBIE

HOPMBI U 1]eHHOCTH;
- OCO3HaHMe JTMUHOTO BKJ/IaZia B
TIOCTPOEHNe yCTOMYMBOTO OyayILero;

- OTBETCTBEHHOE OTHOIIIeHe K CBOUM
poauTenisiM U (WTK) APYTUM UjieHaM CeMbH,
CO3/JaHHI0 CEMbH Ha OCHOBE OCO3HAaHHOTO
TIPUHSTYS 1[eHHOCTel ceMelHOM >KHU3HU B
COOTBETCTBUU C TPaJULIMSIMU HAapOI0B
Poccun.

OBnajieHre YHUBEPCATbHBIMU
peryyATUBHBIMU JeCTBUSMU:

a) caMoopraH13alys:

- CaMOCTOSATeTbHO OCYIL[eCTBIIATh
TI03HABaTeTLHYIO [IeSTe/TbHOCTD, BLISIB/ISITh

h

npo6JieMbl, CTaBUTh U (POPMY/IMPOBATh

- yMeTb OIlepUpPOBATh MOHITHSMHU:
paloHa/lbHble, HppaLlOHA/IbHEIE,
ToKa3aTes/bHbIe, CTEleHHbIe,
norapumMuueckue TpUroHOMeTpUUecKue

1 YPABHEHUA U HEPABEHCTBA, UX CUCTEMBI;

- yMeTb OTlepUpPOBaTh MOHITUSIMU:
MHOTOTDaHHUK, CeUeHHe MHOTOTPaHHHKa,
Ky0, Tapasuiesieniune]i, pu3Ma, MUpamuza,
¢urypa v ToBepXHOCTb BpAIL|eHHS], LIFJTMHAD
KOHYC, 1m1ap, chepa, ceueHusi GUrypel
BpallleHus], TJIOCKOCTh, Kacaromasicsi chepsl,
LWJIMHAPA, KOHYCa, TIJI0Ma/ib TTOBEePXHOCTH
MTUPaMHU/IbI, PU3MBI, KOHYCa, IIWJIHH/PA,
mIoazb cdepsl, 06beM Kyba,
MPSIMOYTOJILHOTO Tlapasuiesienuresa,
MTUPaMHU/IbI, IPU3MBI, ITUIUH/IPA, KOHYCA,
11apa; ymMeHue u300paXkaTh MHOTOTPaHHUKA
TOBEPXHOCTU BPAIL|EHUs, UX CEUEeHUs OT

PYKH, C IOMOLL[bIO YepTeKHBIX HHCTPYMEHTO

Y 5/IeKTPOHHBIX CPEe/ICTB; YMETb
pacrio3HaBaTh CUMMETPHIO B [IPOCTPAHCTBE;
yMeTb pacIio3HaBaTh [PaBU/IbHbIE

[~
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cobcTBeHHbIe 3a71aur B 00pa3oBaTeibHON
JieATeTbHOCTH M KU3HEHHBIX CUTYalUsIX;

- CaMOCTOSITeTbHO COCTaB/ISITh T/1aH
pelteHus MPob/IeMbl C yU4eTOM UMEOLINXCS]
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTeH 1
TpeJrouTeHUH;

- [laBaTh OLIEHKY HOBBIM CUTYaLUsIM,
crocobcTBOBaTh (HOPMHUPOBAHUIO U
TIPOSIB/IEHUIO [IIMPOKOM 3PyAULIMN B Pa3HbIy
00s1acTsIX 3HaHHM, TOCTOSTHHO TMOBBIIIATh
CBOM 00pa30BaTe/IbHBIN U KY/IbTYPHBIH
YPOBeHb;

6) CaMOKOHTPOb:

- HCII0/1b30BaTh MpUeMbl pedieKCHU J1s
OLIeHKU CUTYaLMH, BEIOOpa BEPHOTO
peLeHus;

- YMeTb OL|eHHUBaTh PUCKH U CBOEBPEMEHHO
TIPUHUMATh PELIeHUs TI0 UX CHWKEHHIO;

- SMOLIMOHA/IbHBIN WHTEJIEKT,
npe/roarari copMUpOBaHHOCTb:

- BHyTpPeHHel MOTHBaLWH, BK/IIOYArOLel
CTpeMJ/IeHHE K JOCTYDKEHHIO LIe/TA U yCIIeXY
ONTUMU3M, UHULIMAaTHBHOCTh, yMeHNe
JelCTBOBATh, UCXO/S U3 CBOUX
BO3MO>KHOCTEH;

- SMIIATHH, BK/IIOYAOIel CrlocoOHOCTh
TIOHUMATh 3MOLIMOHATLHOE COCTOSTHHE
JPYTUX, YIUTHIBATh €0 NPy
OCYIIIeCTB/IEHUM KOMMYHHKALIH,
Cr0COOHOCTB K COUYBCTBHUIO U
cornepeXXrBaHHIo;

- COLIM/TbHBIX HaBBIKOB, BK/TFOUAIOIINX
CrI0COOHOCTB BBICTPAUBATh OTHOLIEHUS C
IPYTUMHU TIOIbMH, 3a00TUTHCS, TIPOSIBIISITH
VIHTepecC ¥ pa3peliaTh KOHQJIMKTHI

MHOTOTDaHHHUKHY;

- yYMeTb OIlepUpOBaTh [OHATHSIMU:
MPSIMOYTOJIbHAs! CUCTeMa KOOpJMHaT,
KOOD/ZIMHAThI TOYKH, BEKTODP, KOOPJUHATbI
BEKTOpa, CKaJ/IsIpHOe NIPOoU3Be/ieH1e, Yo
MeX/ly BeKTOpaMU, CyMMa BEKTOPOB,
TIpou3Be/ieHre BeKTOpa Ha YMC/I0; HAXOAUTh
MOMOLLbI0 U3YUeHHbIX (hOPMY/ KOOPMHATHI
( cepe/IHbI OTPe3Ka, paCCTOSTHUE MeX/Y
JBYMSI TOUKaMHU

OK 04. 3¢ dexTrBHO
B3aUMO/IeMCTBOBATD U
paboTaTh B KOJ/UIEKTHBE
Y KOMaHjie

- TOTOBHOCTh K CaMOPAa3BUTHIO,
CaMOCTOSITeTbHOCTH U CaMOOTIPe/iesIeHHIO;
-OBJIaJileHre HaBbIKaMH y4eOHO-
HCCe[0BaTenbCKON, MPOEKTHOM U
COI[UANTBHOM JIeSITe/TbHOCTH.

OesnadeHue yHu8epcanbHbIMU
KOMMYHUKAMUBHbIMU OeliCmausiMu.

0) coBMecTHast IesiTelTbHOCTb:

- IOHMMAThb ¥ UCTIOTb30BaTh MPEUMYIIIECTB
KOMaHJHOM 1 UHIUBHU/YaTbHOU PaboTh;

- IPUHUMATH T1e/TH COBMECTHOM
JesITelTbHOCTH, OPTaHU30BLIBATE U
KOODJMHAPOBATh JeUCTBUS TI0 ee
IOCTU)KEHHIO: COCTaB/ISITh T/IaH JeHCTBUMH,
pacrpefie/sisiTe PO/ C y4eTOM MHEeHUH
YUaCTHUKOB 00CYX/IaTh pe3y/bTaThl
COBMECTHOM paboThI;

- KOOP/IMHUPOBATh U BBITIOJHSATL paboTy B
YCJIOBUSIX PeasibHOT0, BUPTYAILHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/IeHCTBYS;

- OCYILIeCTB/ISITH TTO3UTHBHOE
CTpaTernueckoe rMoBe/ieHre B pa3IMYHbIX
CUTYyaLUsIX, TIPOSIB/ISITH TBOPYECTBO U
BoOOpa’keHHe, ObITb MHULIMATUBHBIM.
OenadeHue yHuUBepCanbHbIMU

- yMeTb OIlepupOBaTh OHATUSIMU:
CJTy4YaliHbIN OTIBIT U CTydaiiHoe coOBITHE,
BEpPOSTHOCTh CTyUaiHOTO COOBITHS; YMeTh
BBbIUMC/ISITh BEPOSITHOCTD C UCII0/Ib30BaHUEM
rpaduuecKnx MeToJ0B; IPUMEHSTE POpMYJTH
CJI0’KEeHHUSI 1 YMHOKEHHS BepOSITHOCTEH,
KoMOuHaTOpHBIe (haKThl U GOPMYJIBI IPH
pellleHnY 3a/jay; OL|eHUBaTh BEPOSITHOCTU

A pea/TbHBIX COOBITHI; 3HAKOMCTBO CO
C/lyyaliHbIMY BeJIMUMHAMU; YMeHHe
NIPUBOJUTH NIPUMepHI IIPOSIB/IEHNS] 3aKOHA
OOJTBILIMX YKCesT B IPUPOJHBIX U
00111eCTBEHHBIX SIB/IEHUSX;
- yMeTb CBOOO/JHO OTepHpoBaTh
MOHATHSIMU: CTeIleHb C Lie/IbIM TI0Ka3arTeseM,
KOpeHb HaTypa/ibHOU CTereHH, CTereHb C
paLMOHa/IBHBIM [10Ka3aTesieM, CTelleHb C
JleICTBUTE/BHBIM (Bell|eCTBEeHHBIM)
TroKasaresieM, Jorapugm urcia, CUHYC,
KOCHHYC Y TaHTeHC IIPOU3BOJILHOIO UHCIIa;
- yMeTb CBOOO/IHO OTIEpUPOBATh
MoHATUSAMU: TpaduK dHyHKIMH, obpaTHast
(byHKUMS, KOMIO3ULMs GYHKLUWH, TMHEeHHast

¢byHKUWs, KBagpaTUuHast GyHKLUS,

cTernieHHasi GYHKIUS C 1]eJIbIM TT0Ka3aTesieM,




pe2yasimugHbIMU OelicmeusimMu:

T) IpUHsTHE cebsi U APYTHX JIFofeit:

- IPUHUMATh MOTHBBI U apTYMEHTBI APYTHX
JIF0/Ie¥ TIpU aHa/in3e pe3yIbTaToB
JesITeTbHOCTH;

- TIPU3HABaTh CBOE TIPABO U MPABO [[PYTUX
JIIoJeli Ha OIIHOKWY;

- pa3BUBaTh CIIOCOOHOCTh IOHUMATh MHP C
MO3UILIMH JIPYTOro YesoBeKa

TPUTOHOMeTpUYeCKre (QYHKIMH, 0OpaTHbIe
TPUrOHOMeTpUYecKue HyHKIUH,
TIOKasaTesbHas U jJorapupmuyecKast
(YHKLMH; yMeTb CTPOUTDb TpapuKu HyHKLIUH
BBITIO/THATH TIpeoOpa3oBaHus rpadrkoB
(yHKL;

- yMeTb UCI0/Ib30BaTh rpaduKu
(dyHKIMI A1 U3yUeHus TIPOLecCoB U
3aBUCUMOCTeH MPU PellieHr  3a/au U3 pyry
yueOHBIX ITPeZMETOB U U3 PeasbHOM )KU3HH;
BBIP&KATh (hOpMyIaMy 3aBUCUMOCTH MEKY
BeJIMUMHAMU;

- CBOOO/THO OTIEPUPOBATH MTOHSATUSMH:
YeTHOCTb (PYHKL[UM, TePUOJAUIHOCTD
(YHKLUH, OrPaHUUEHHOCTb QYHKLUH,
MOHOTOHHOCTb (PYHKLIH, SKCTPEMYM
¢byHKIMY, HaubosIbIlIee ¥ HaMeHbIIIee
3HavyeHus QyHKIUN Ha TIPOMEXYTKe; yMEThb
MIPOBOJUTH UCCIefoBaHUe (HyHKLINY;

- yYMeTb UCII0/Ib30BaTh CBOWCTBA U
rpaduku QyHKUWH [J1s PelleHus: ypaBHeHU N
HepaBeHCTB U 33/1au C NlapaMeTpaMuy;
n300pakaTh Ha KOOPJUHATHOW TJIOCKOCTH
MHOYKeCTBa pelleHi YpaBHeHU, HePaBeHCT
Y UX CUCTEM

OK 05. OcywecTBiTh
YCTHYIO Y [TMCbMEHHYO
KOMMYHHKALIMIO Ha
rocyJ,apCTBeHHOM
s13biKe Poccuiickoit
®depepaLiiy C y4eTOM
ocobeHHOCTeH
COL{MA/IbHOT'O U
KyJIbTYPHOTO
KOHTeKCTa

B obaacmu scmemuuecko20 80CNUMAHUSL:
- 3CTETHYeCKOe OTHOLIEeHHe K MUPY,
BKJTFOUast 3CTETUKY ObITa, HAYYHOTO U
TeXHUYeCKOTO TBOPUECTBa, CIIOPTa, TPYy/a ¥
0011[eCTBEeHHBIX OTHOLLIEHUH;

- CMIOCOOHOCTb BOCTIDUHUMATh Pa3/IMYHbIe
BU/IbI UICKYCCTBA, TPAJULIA ¥ TBOPUYECTBO
CBOEro ¥ JPyrxX HapOZIOB, OLIYIIATh
3MOLIMOHA/IbHOE BO3/|eiCTBHe NCKYCCTBa;

- y6eXX1eHHOCTh B 3HAUMMOCTH JIJIsI
JIMYHOCTH M 00I1[eCTBa OT€UECTBEHHOTO U
MMPOBOT'0 HUCKYCCTBA, STHUUECKHX
KyJIbTYPHBIX TPAZAULMNA ¥ HAPOAHOTO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPa’KEHHIO B Pa3HbIX
BHU/]aX UCKYCCTBa, CTPEMJIEHUE TIPOSIBISATh
KayecTBa TBOPUECKOH TMYHOCTH.
OenadeHue yHuUBepcanbHbIMU
KOMMYHUKAMUBHbIMU Oelicmeusimu:

a) oblIieHue: - OCYIIeCTB/ISTh
KOMMYHHKALUH BO BCeX Cdepax KU3HU;

- pacrio3HaBaTh HeBepOasbHbIE CPeZICTBA
0011eHus], TOHUMATh 3HaYeHUe COLUAIbHbI]
3HAKOB, PaCIO3HaBaTh MPeANOCHUIKA
KOH(MIMKTHBIX CUTYaL[U U CMSATUATh
KOH(JTUKTHI;

- pa3BepHYTO M JIOTUYHO U3/1araTh CBOO
TOYKY 3PEeHHSI C MICIIOTb30BaHHEM SI3bIKOBBI
CpeJiCTB

- YMeThb OTIepUPOBATh TOHITHSIMHU:
cpenHee apudmMeTHUeckoe, Me[UaHa,
HauOoJIbIIIee U HAUMEeHbIIIee 3HaueHusl,
pa3max, AUCTIepCHsl, CTaHAapPTHOE
OTKJIOHEHHE UKMCIOBOTO Habopa; yMeHue
W3BJIeKaTb, UHTEPIIPETUPOBATh
vH(bOopMaluio, Mpe/iCTaB/IeHHYI0 B
tabnuiax, Ha AMarpaMmax, rpadukax,
OTpa)Karolyl0 CBOMCTBA peaibHbIX
TIPOL[ECCOB U SIBIEHUH; TIPeICTaB/ISTh
MH(OPMALUIO C TTIOMOILBIO Tab/uI U
AvarpamMmm; UCCjiegoBaTb CTaTUCTUYECKHE
AdHHbIE, B TOM 4UHCJ/ie C IIpUMeHeHreM
rpaduueckux MeTO/IOB 1 3/IeKTPOHHBIX
CpeJCTB;

- yYMeTb OIlepUpOBaTh OHATUSAMU:
TOUKa4, IIpAMasi, IJI0OCKOCTh, IMTPOCTPaHCTBO,
JIBYTPaHHBIN yTOJ1, CKpeLBaroIIecs
npsAMbIe, T1apa/ljie/IbHOCTb U
MeprieH UKy ISIPHOCTB TPSIMBIX U
MJIOCKOCTEM, YTo/1 MeXKAY NPSMBIMHU, YTOJT
MeX/Ty TPSIMON U TVTIOCKOCTBIO, YTOT MEXAY
IJIOCKOCTSAAMHM, PACCTOSAHKWE OT TOUYKHU [0
IMMJIOCKOCTH, PaCCTOAHNE MEXAY IPSAMBIMH,
paccTosiHUe MeX/y TUIOCKOCTSIMU;

- YMeTb UCIO/b30BaTh MPU PeIIeHUH
3a/ia4 U3y4yeHHbIe Cl)aKTI:I " TeoOpeMbI
IJIAHKMMETPUH; YMEHUE OLleHVBaTh pa3Mephbl
00BEKTOB OKPY>KaIOIIero Myupa

OK 06. IIposiBnaTh
rpak/jaHCKO-
NaTpUOTUYECKYHO
TMO3ULUIO,
JIeMOHCTPUPOBaTh
0CO3HAHHOeE TI0BefleHue

- 0CO3HaHUe 00YUarOIIMMUCS POCCUMCKON
CPaKJaHCKON UAEHTUUHOCTY;

- LleJieHaripaB/ieHHOe Pa3BUTHe BHyTpeHHel
TMO3ULMY JIMYHOCTU Ha OCHOBE TyXOBHO-
HpaBCTBEHHBIX LIEHHOCTEN HapO/i0B

Poccutickoit denepaliyiu, UCTOPUUECKUX U

- YMeTh pelllaTh TEKCTOBBIE 3a7jauu
pa3HbIX TUTIOB (B TOM YKCJIe Ha TIPOLIEHTHI,
JIOJTA ¥ YaCTH, Ha JIBIDKEeHUe, paboTy,
CTOMMOCTb TOBapOB U YC/IyT, HaJIOTH, 3a/laur
13 00/1aCTH yTIpaB/ieHus JIMYHBIMU U
ceMeHHBIMM (PUHAHCAMM); COCTaB/ISITh
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Ha OCHOBe
TPaJULIMOHHBIX
POCCUMCKUX AYXOBHO-
HPaBCTBEHHbBIX
LIeHHOCTeM, B TOM
yuc/ie C y4eTom
rapMOHM3al[u1
Me>KHaL[MOHA/IbHBIX U
ME>KPeJTMTHO3HBIX
OTHOLLIEHUH, IPUMEHSITh
CTaHZAPThI
AQHTUKOPPYTILIMOHHOTO
TOBeJIeHusI

HalIMOHA/ILHO- KY/IbTYPHBIX TPaJHLIUH,
(hopMupoBaHMe CUCTEMBI 3HAUMMBIX
1|eHHOCTHO-CMBIC/IOBBIX YCTaHOBOK,
AHTUKOPPYTLIMOHHOTO MUPOBO33PeHHUs,
TIPaBOCO3HAHUS, IKOTOTHUECKOH KY/IbTYPbI
CrI0COOHOCTH CTaBUTh L{eJI U CTPOUTD
YKU3HEHHbIE T/IaHbI.

B vacTu rpakaHCKOTO BOCITUTAHUS:

- 0CO3HaHMe CBOMX KOHCTUTYLIMIOHHBIX TIpal
1 00513aHHOCTeH, yBakeHHe 3aKOHa 1
TPaBOTOPSJKA; ~-TPUHSATHE TPAJULIMOHHBIX
HaLMOHAJIBHBIX, 001I]eue/IoBeuecKrux
T'YMaHUCTUYECKUX U IeMOKPaTUYeCKUX
LIeHHOCTel;

- TOTOBHOCTb MIPOTHUBOCTOSITH WZE0/IOTHH
9KCTpPeMM3Ma, HallMOHaIM3Ma, KCeHO(oOuH
JMCKPYMMHALIY 0 COLIMa/IbHbIM,
PEeJIMTMO3HBIM, PaCOBBIM, HALJMOHA/IBHBIM
TIpU3HaKawm;

- TOTOBHOCTb BeCTH COBMECTHYIO
JesITelTbHOCTh B MHTepecax IPakaHCKOro
00111ecTBa, y4aCTBOBATh B CAMOYTIPAB/IEHUK
B 00111€00pa30BaTeIbHOM OpraHU3aIuy 1
JeTCKO-IOHOLIeCKUX OpTraHU3alusx;

- yMeHHe B3aUMO/eICTBOBATE C
COLMATBbHBIMUA UHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKLUSMU U
Ha3HaueHWeM;

- TOTOBHOCTb K TYMaHUTapHOU U
BOJIOHTEPCKOH [1eTeTbHOCTH.

B yacTu NaTpuoTUYECKOTO BOCTIUTAHUSI:
- c(hopMUPOBAHHOCTb POCCUMCKON
rpak/IaHCKOM M/IeHTUUHOCTH, TIaTPUOTH3MGE
yBaKeHHs K CBOEMY HapoZly, 4yBCTBa
OTBETCTBEHHOCTH Tiepes, PoanHOM,
TOpPAOCTH 3a CBOU Kpaii, cBoto PosvHy, CBO
S13bIK U KYJIBTYPY, TPOILIJIOe ¥ HacTosiee
MHOTOHALIMOHA/ILHOTO Hapoza Poccum;

- LIEHHOCTHOE OTHOIIeHHE K
rocy/lapCTBeHHbIM CMBOJIaM,
MICTOPUYECKOMY Y NIPUPOJHOMY Hac/eJMIo,
NamsITHUKaM, TpaguLusiM HapogoB Poccun,
JocTwkeHnsM Poccru B HayKe, UCKYCCTBe,
CTIOpTe, TeXHOJIOTUSIX U TPYZAE;

- ufeliHas yoex1eHHOCTb, FTOTOBHOCTD K
cny>keHuro u 3awute OTeyecTBa,
OTBETCTBEHHOCTh 3a ero Cyzb0y.
OcBoeHHbIe 00yYarOLUMUCS
Me>KIIpeZIMeTHbIEe TTOHSATHS U
yHHBepcasbHble yueOHble IelCTBUsS
(perynsTUBHbBIE, TO3HABATE/bHEIE,
KOMMYHHUKaTHBHBIE);

- CMIOCOOHOCTD MX MCTIO/Ib30BaHMS B
T103HaBaTe/ILHOM U COIMA/IbHOM MPaKTHKe,
TOTOBHOCTB K CAMOCTOSITEJTBHOMY
TUIAHUPOBAHUIO U OCYIL[ECTB/IEHUIO YIeOHO
JiesTeIbHOCTH, OpPraHu3aLyy yue6Horo
COTPY/JHUYECTBA C MeflaroruueckiMm
pabOTHHUKaMH ¥ CBEPCTHUKAMH, K YUaCTHIO

B
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B MMOCTPOEHUM MHIMBULYaTbHOU

BBID&KEHHUs], ypaBHeHUsI, HEDaBeHCTBA U UX
CHCTEMBI 110 YCJIOBHIO 33/lauH, UCCTIeZ0BaTh
TIO/TyueHHOe pellleHue U OLleHUBaTh
TMPaB/I0MI0J00HOCTh Pe3y/bTaToB,;

*yMemb onepuposamb NOHAMUSMU:
onpedeseHue, Akcuomd, meopema,
cnedcmaue, C80LICMBO, NPU3HAK,
0oKazamenbCcmeo, pagHOCUNbHbIE
¢opmynuposku; ymemn cpopmyauposamn
0bpamHoe u NPomMueoNOA0HCHOE
ymeepcoeHue, npugooumb Npumepbl K
KOHmMpnpumepbl, UCN0Ab308aMb Memoo
Mamemamuyeckoll UHOYKYUuU, npogooumb
dokasamebHble paccyjicoeHust npu peueHuu
3a0au, oyeHusamb J102UUECKYI0
NpasuibHOCMb paccyHcOeHull;

* yMemb c60600HO onepuposamb
NOHAMUSAMU: NOCAe008aMeAbHOCb,
apugpmemuueckasi npozpeccus,
2eoMempuueckas npoepeccusi, 6eCKOHeuHo
ybblearowjasn 2eomempuyeckas npo2peccusi;
ymemb 3a0agamsb NOC/1e008ameabHOCMU, 8
MOoM uuc/e ¢ NOMOWbIO peKyppeHMHbIX
chopmya;

* ymemb 8b16Upamb nooxoosaujutl
Memoo 04151 pewleHus1 3a0aul, NOHUMAaHue
3HAYUMOCMU MAMEeMamuKu 8 usyueHuu
NPUpPOOHbIX 2 0OUjecmeeHHbIX NPOYeccos u
si8/eHull; yMemb pacno3Hasams NposigneHue
3aKOHO8 MamemMamuku 8 UCKyccmee, ymemb
npusooumb npumepbl Mamemamu4ecKkux
OmKpbimuil poccutickoll U Mupogeoi
mamemamuueckoll HayKu
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obpa3oBaTebHOM TPaeKTOPUH;

- OBJIaZIeHHE HaBBIKAaMU yUeOHO-
Hccre/loBaTeTbCKOM, TIPOeKTHOM 1
COLIMA/IbHON JesiTe/IbHOCTH

OK 07. CopeticTBOBaTh
COXpaHeHHI0
OKpYy>Karollei cpefibl,
pecypcocbepeskeHHIo,
MPUMEHSITH 3HAHUSA 00
V3MeHeHUH K/IMMaTa,
TIPUHLIUTTBI
OepeXxXMMBOro
TIPOM3BO/ICTBA,

3 peKTUBHO
JIeCTBOBATh B
Yype3BbIUaiHbIX
CUTYaLUsIX

- Ha/IMure MOTUBAI[UM K 00YUYEeHHUT0 1
JIMYHOCTHOMY Pa3BUTHUIO;

B 06s1acTH 11eHHOCTH HAyYHOTO MO3HAHUS:
- Cc(hOpMHUPOBAHHOCTH MUPOBO33PEHHS
COOTBETCTBYIOIIIEr0 COBPEMEHHOMY YPOBHH
Pa3BUTHS HAYKK U 0OIT[eCTBEHHOM
MIPAKTUKH, OCHOBAaHHOI'O Ha J[Ua/iore
KY/IbTYP, CTIOCOOCTBYIOIET0 OCO3HAHUIO
CBOET0 MeCTa B TIO/IUKYJ/ILTYPHOM MHPE;

- COBEpIIIEHCTBOBAHUE SI3IKOBOH U
YMTaTeTbCKOU KY/IbTYPhI KaK CPe/ICTBA
B3aUMO/IEMCTBUS MEXY JTFOJITbMUA U
TI03HAHUS MUDA;

- OCO3HaHUe 11eHHOCTH HayuHOU
JIeSITeJTbHOCTH, TOTOBHOCTD OCYIL[ECTBIIATE
TPOEKTHYIO U UCC/Ie[I0BATETbCKYIO
JIesITeNTIbHOCTh WH/IMBUYAIbHO U B TPYIITIE.
OBnazieHye YHUBEPCATbHBIMU YUeOHbIMU
M03HaBaTe/IbHLIMU J1eHCTBUSIMMU:

6a3oeble ucciredosamenbckue 0eticmeus:

- BJIa/IETh HABBIKAMU yueOHO-
HCCe[0BaTeNbCKONW U MPOEKTHON
JlesITelTbHOCTH, HAaBBIKAaMU Pa3pelieHHs
pobiem;

- CIT0COOHOCTH U TOTOBHOCTE K
CaMOCTOSITe/TbHOMY TTOMCKY METO/IOB
pelleHus MPaKTHUeCKHX 3a7iau,
TIPUMEHEHUIO0 Pa3/IMYHbLIX METO/IOB
TT03HAHUS;

- OBJIaJleHre BUJAMH AesITe/IbHOCTH I
TIOJTyYeHUIO HOBOT'O 3HAHUSI, €T0
VHTepIIpeTaliy, ITpeoOpa3oBaHUIO U
TIPUMEHEHUIO0 B Pa3/IMUHBIX YUeOHBIX
CUTYyalUsiX, B TOM YKCJIe TIPH CO3/IaHUM
yueOHBIX U COLIMAbHBIX TTPOEKTOB;

- (hopMHpOBaHUe HAYYHOTO THIA
MBIIIIEHUS], B/IaZieHe HayuHOH
TEPMUHOJIOTHEH, K/TFOUEBLIMU TIOHATHSIMU ¥
METO/JaMU;

- OCYIIeCTBJISITh 1|e/IeHalpaB/IeHHbBIN
TIOUCK TIepeHoCca CPeZICTB U CrIoco00B
JleficTBYsA B ITpodeCCHOHABHYIO Cpesly

- YMeThb ONepHUpOBaTh MOHATHSAMU: (PYHKLINS,

HerpepbIBHasi QPYHKLMsI, IPOM3BO/IHAS,

nepBooOpasHasi, orpe/ie/ieHHbIM UHTerpari;
| YMETb HaXOJUThb NPOU3BO/HbIE
H 3/IeMeHTapHbIX (PYHKLIWMA, UCIIOMb3Ys
CIIpaBOYHbIe MaTepHasbl; UCCIe0BaTh B
MPOCTeNIINX CiTydasix GyHKLUA Ha
MOHOTOHHOCTb, HAXO/IUTh HANOO/TBILIIE 1
HauMeHbllive 3HaueHus1 GyHKLNN; CTPOUTD
rpadvKv MHOTOUJIEHOB C MCII0/Tb30BaHHUEM
arrapara MaTeMaTHuecKoro aHaiu3a;
MIPUMEHSITH TIPOM3BOZHYIO TIPH PelleHn!
3a7lay Ha IBI)KeHHe; pellaTh PaKTHKO-
OpUEHTHPOBaHHBIE 3a/laud Ha HaOOJIbIIIKE U]
HavMeHbIIIMe 3HaueHus], Ha HaXOXKJeHue
MyTH, CKOPOCTU M yCKOPEHHUS;
- yMeTb OTNlepUPOBATh MOHITHSIMHU:
JIBIDKeHHe B IPOCTPAHCTBE, TI0ZI00HbIe
(GuUrypsl B MPOCTPAHCTBE; UCIIOIb30BaTh
OTHOLLIeHUe TJI011a/ieli TOBepXHOCTel 1
00beMOB T0/I00HBIX (GUTYD MPH PelieHuH
3az1ay;
- YMeTb BBIUMC/IATE TeOMeTpHUeCcKHe
BeJIMUUHBI ([/IUHA, YToJ1, TUIoIIaZib, 00beM,
TIJIOIa/ib TIOBEPXHOCTH), UCTIONB3YST
M3yueHHble ()OPMYJIbI U METO/bI

i

I1K 1.4. TIpousBoguTh
pacyeTbl TEXHUKO-
SKOHOMUYECKOT0
000CHOBaHUS
Tipe/ijlaraeMoro IpoeKTa

B yactu Tpy10BOr0 BOCIIMTAHUSI:
- TOTOBHOCTb K TPY/y, OCO3HaHe I[IeHHOCT}
MacTepCTBa, TPy10/100ue;

- FOTOBHOCTb K aKTUBHOM JIeATe/IbHOCTH
TeXHOJIOTHUUECKOW U COLMa/TbHOM
HaTpaB/JIeHHOCTH, CIIOCOOHOCTh
VHUIIMUPOBATh, MJIAHUPOBATb U
CaMOCTOSITE/TbHO BBIITO/THATD TAKYHO
JIesITeNTbHOCTD;

- UHTEepeC K Pa3inyHbIM cepam
1poheCCHOHATLHOM JesTe/TbHOCTH.
Oes/adeHue yHUBEPCAAbHbIMU yYeOHbIMU
nosHasamenbHbIMU Oelicmeusamu:

- yMeTb pelllaTh TEKCTOBBIE 3a7,au
A pa3HbIX TUIIOB (B TOM YMCJie Ha MPOLIeHTBI,
JIOM U YacTy, Ha ABIKeHUe, paboTy,
CTOMMOCTb TOBapOB U YC/IYT, HaJlIOTH, 33fiauk
13 00/1aCTH yTipaB/ieHust TMYHbIM!/ 1
ceMelHLIMM (PMHAHCAMM); COCTaB/ISATh
BbIp@)KeHUsl, ypaBHEHUS], HEPaBeHCTBa U UX
CUCTEMBI 10 YCJIOBUIO 3a/lauu, UCCIef0BaTh
TM0JIy4YeHHOe pelleHre U OL[eHUBATh
TNpaB/i0NI000HOCTb pe3y/IbTaToB;
- yMeTb BBIOWPATh MOAXOASIIN
W3yUYeHHBIM MeTOo/ AJIs1 pellleHNs 3afiaul,

PACIiO3HABATH MdTeMdTUUECKHE CbaKTLI u
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a) 6a30BbIe JIOTHMUECKHe JeHCTBUS:

- CaMOCTOSITe/IbHO (hOPMY/IMPOBATh U
aKTyaau3upoBarh rpobemy,
paccMaTpyBaTh ee BCECTOPOHHE;

- yCTaHAB/IUBATh CYIleCTBeHHbIM TPU3HAK
VI OCHOBaHUS [i/Isl CPaBHEHHS,
KIaccupuKalyu v 00001LeH s

- oTIpefieNIATh e/ AesTeIbHOCTH, 3a/iaBaTk
rapaMeTphbl U KPUTEPUH UX JOCTHKEHNS;

- BBISIB/IATh 3aKOHOMEPHOCTHU U
TPOTUBOPEYHSI B pAaCCMaTPHUBaeMbIX
SIBJIEHUSIX;

- BHOCUTb KOPPEKTHBBI B /IeSITeIbHOCTD,
OLIEHWBATh COOTBETCTBHE Pe3y/IbTaTOB
LieJisM, OLIeHMBaTb PUCKH TIOC/IeICTBUM
JiesTeTbHOCTH;

- pa3BHBAaTh KpeaTUBHOE MbIILIEHHe [1pY
PeLIeHNH )KU3HEeHHBIX Mpobiiem;

0) 6a30BbIe UCC/IeIOBATENLCKUE JIEUCTBUS:
- B/1IaJleTh HaBbIKaMu yueOHO-
HCCe0BaTenbCKONW M MPOEKTHOM
JiesTeTbHOCTH, HaBBIKAaMU Pa3perieHust
rpobiem;

- BBISIBJISITH TIPUYMHHO-CJIeICTBEHHBIE CBSI3H
Y aKTya/M3UpOBaTh 3a/lauy, BbIJBUTaTh
TUTIOTe3y ee pellleHus], HaXOJUThb
apryMeHTHI /1Sl [JoKa3aTe/bCTBa CBOUX
YTBep>KIeHUH, 3a7laBaTh 1apaMeTphbl U
KPUTEPHH pelleHus;

- aHa/IM3VPOBATh IOJIyUeHHBIe B X07ie
pelLleHust 3a/1a4d Pe3y/bTaThl, KpUTHUECKH
OLIEHMBATh UX [JOCTOBEPHOCTH,
TIPOrHO3UPOBAaTh N3MeHeHHe B HOBBIX
YC/IOBUSIX;

- YMeTb TIePeHOCUTE 3HaHUsI B
TMI03HABATe/IBHYIO U MPAKTHUECKYH0 00/1acTH
)KU3He/|esITeIbHOCTY;

- YMeTb UHTErPUPOBaTh 3HAHUS U3 Pa3HBIX
TIpeIMETHBIX 00J1acTel;

- BBIJJBUraTh HOBBIE W/ieH, IpeAJiarath
OpUT'MHaJIbHBIE TT0/IXO0/[bl U PellleHNs;

- CMOCOOHOCTD MX UCTIO/Ib30BaHMUS B
T03HaBaTe/IbHOU U COI[MA/IbHOU TTPAKTUKE

T

MaTeMaTU4YeCcKre MOZeIN B IPUPOJHBIX U
00111eCTBeHHBIX SIBJIEHUSIX, B ICKYCCTBE;
yMeHue NIPUBOJUTh IIPUMephl
MaTemMaTHYeCKUX OTKPBITUN POCCUMCKOM U
MHPOBOW MaTeMaTHU4YeCKO HayKy;

- yMeTh pelaTh ypaBHeHus],
HepaBeHCTBAa U CUCTeMbI C TIOMOLL[bI0
pa3/IMuHbIX [IPUEMOB; pelllaTh YpaBHEeHNS],
HEepaBeHCTBa U CUCTEMBI C TapaMeTpPOM;
TIPUMEHSITb YPaBHEHUsI, HepaBeHCTBa, UX
CHUCTeMBI [|/Is1 PellleHus] MaTeMaTHueCcKux
3a7lay ¥ 3a/la4 U3 pa3/IMuHbIX 00/1acTelt HayKy
Y peasibHOM >KU3HUY;

- YMeTb OIlepUpPOBaTh MOHIATHUSIMMU:
CJTy4yaiHBIN OTBIT U CTyyaiiHOe COOBITHE,
BEpPOSTHOCTh CTyYaiHOTO COOBITHS; YMETh
BBIUMC/ISITh BEPOSITHOCTD C HUCII0/Ib30BaHUEM
rpaduuecKrx MeTOJ0B; IPUMEHSTh POPMYJTHI
CJIO’KEeHHWS] 1 YMHOKEHHS BepOSITHOCTEH,
KoMOUHaTOpHBIE (HaKThl U POPMYJIBI MTPH
pellleHnH 3a/jay; OL|eHUBaTh BePOSITHOCTU
peasibHbIX COOBITHI; 3HAKOMCTBO CO
C/lyyaliHbIMY BeJIMUMHAMU; YMeHHe
MIPUBOJUTh NIPUMepHI IIPOSIB/IEHNs] 3aKOHa
OO/BIINX YKCes B IPUPOJHBIX U
00111eCTBEHHBIX SIB/IEHUSX;

- YMeTb U3B/eKaTb, UHTEPIIPETUPOBATh
nH(popMaruio, npejcTaB/ieHHYI0 B Tabauax
Ha Juarpammax, rpadmkax, OTpa’karomlyto
CBOWCTBA peasbHbIX MTPOL[ECCOB U SIBJIEHUI;
TNIpe/CTaB/IATh UH(OPMALIMIO C TIOMOLLbIO
TaOJIUILI ¥ arpaMM; UCC/ieJoBaTh
CTaTUCTUYeCKHe JaHHbIe, B TOM YHCIIe C
NpYMeHeHueM rpapuuecKux MeTO/0B U
3JIEKTPOHHBIX CPeJCTB
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2. CTPYKTYPA 1 COJIEP)KAHUE YYEBHOM JUCIUIL/INHBI

2.1. O0beM yueOHOM JUCIUIUTHHBI M BHABI y4e0HOH padoThl

Buj; yueGHo# padoThI O0BeM B yacax
O0nem oOpa3oBaTeTbHON MPOrPaMMbI Y4e0HOW AMCIUILUIMHBI 108

BT. U..

TeopeTHUecKoe o0yueHue 68
MpaKTUYeCKre 3aHATUSA 36
NIPOME’KYTOYHasi aTTeCTaLys:

1 ceMecTp — KOHTpPO/IbHasA paboTa; 2

2 ceMecCTp — 3aueT C OLIEHKOM 2
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2.2, TeMaTHUYeCKHUH TUIaH U CO/IePXKaHUe yUeOHOH JUCHUIUTUHBI

Koabi
O0beM, aK. U.| KOMIIeTEHIHI
/ M JIMYHOCTHBIX
B TOM UHucC/1€e pe3y/1bTaTroB,
HaumeHoBaHUe pa3/ie/ioB
Tem Copep>kaHue yue0HOro MaTepuasia 4 () OpMbI OPraHU3aLMH JAesiTeTbHOCTH 00yUYarouXcs B (hopme 3 ¢hopmupoBanuio
MNpaKTH4YeCKOH KOTOPBIX
IOATr0TOBKH, CHOCOGCTByET
ak. u. 3/IeMeHT
NPOrpamMMbI
1 2 3 4
Pa3pen 1. [ToBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 6/2
Tema 1.1. CopepxaHue yueOHOro Mmarepuasia (KOMOMHHPOBAHHOE 3aHATHE) 2
Lenb v 3asaun mateMatuku | Llesb 1 3a,auM MaTeMaTUKY IIPU OCBOGHUU CIIeL{UaJbHOCTHU.
TIpYU OCBOEHUU ba3oBble 3HaHUS ¥ YMeHUs 110 MaTeMaTHKe B POQeCCHOHAIbHOM U B TIOBCEJHEBHOU
crieLuanbHOCTU. Yuca u JlesiTe/IbHOCTH.
BBIUUC/IEHUS [elicTBUS HaJ| MOJIOKUTE/ILHBIMU M OTPULIATeTbHBIMU YMC/IaMU, C OOLIKHOBEHHBIMU U
JeCATUUHBIMH JPOOSIMHU.
[eiicTBUs co cTeneHssMU, (POPMYJIbl COKPAI|eHHOTO YMHOKEHUSI OK 01, OK 02, OK
Tema 1.2. Copiepxanue yueOHOro MaTepuana 2/2 03, OK 11, OK 04,
[IpoLieHTHBIE BEIYKUC/IEHUS. TTpocThle MPOIeHTHI, pa3Hble CIIOCOOLI X BBIYMC/IEHHST OK 05, IIK 1.4.
B ToM unc/ie NpaKTUYeCKUX 3aHATHI 2
IpogpeccuonanbHo-opueHMuUpoBaHHoe cooepHcaHue 2/2
[TpocThle 1 C/10’KHBIE TPOLIEHTHI. [IpoLieHTHbIe BbIUMCIEeHNUS B TPO(eCCHOHaNbHBIX
3a/jayax
Tema 1.3. CopepxaHue yueOHOro Mmarepuasia (KOMOMHHPOBAHHOE 3aHATHE) 2
YpaBHeHUs U HepaBeHCTBa. Brruriciienus v npeobpa3oBaHust. JInHeliHbIe, KBa/ipaTHBIE, APOOHO-TMHEHbBIE
Perenue 3asau ypaBHEHUsI ¥ HepaBeHCTBa. ['eoMeTpust Ha MJIOCKOCTH
Paspen 2. [IpaMble U IJIOCKOCTH B NIPOCTPaHCcTBe. KoopAMHATEI M BeKTOPHI B IIPOCTPAHCTBE 16/2
Tema 2.1. Copep)xaHue yueOHOro MarepHuana (KOMOMHUPOBAHHOE 3aHSITHE) 2 OK 01, OK 03
OcCHOBHbBI€E TIOHATHSI [Tpenmet crepeomeTpun. OCHOBHbIE MTOHATHSA (TOUKA, MPsiMasi, IJIOCKOCTb, OK 11, OK 04,
CTepeoMeTpUU. NpocTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. Ilepecekarolyecs:, napasiiebHble OK 07, IIK 1.4.

PacrionosxeHuie NnpsiMbIX U
TJTIOCKOCTeH

Y CKpellMBaollecs IpsMble. YT0J1 MeX/y MPSIMbIMU B IIPOCTPaHCTBe.
[TeprieH MKy ISIPHOCTD NMPSIMbIX. OCHOBHBIE TPOCTPaHCTBEHHBbIe (DUTyphl
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Tema 2.2. CopepxaHnue yueOHOro Mmarepuana (KOMOMHHPOBAHHOE 3aHATHE) 2
ITapannenbHOCTD TIPSIMBIX, [TapannenbHble npsiMasi ¥ TI0CKoCTb. OmipesiesieHye. [Ipu3Hak. CBoMCTBa.
TIPSIMOM U TVIOCKOCTH, [TapannensHble ryiockocty. Omnpesenenue. [1pusHak. CBoMCTBa.
TJIOCKOCTeN TeTtpaszp u ero snemeHTsl. [lapannenenunes u ero 3nemeHThl. CBOKMCTBA
TPOTUBOIOJ/IOXKHBIX TPaHel 1 AraroHasen napasesnenurea. [IocTpoeHre OCHOBHBIX
ceyeHui
Tema 2.3. CopepkaHue yue0HOro MaTepuaia (KOMOMHHPOBAHHOE 3aHATHE) 2
[lepnieHAUKY/ISIPHOCTD [leprienvikynspHble  mpsiMble.  [lapasiniesibHble  TIpsiMble, [epIIeHJUKYJISPHble K
MIPSIMBIX, TIPSIMOU U nockocTH. [Ipu3HaK nepreHAVMKY/ISIPHOCTU MPSIMOW Y TJIOCKOCTH
IVIOCKOCTH, TIJIOCKOCTeH
Tema 2.4. CopepxaHue yueOHOro Mmarepuaia (KOMOMHUPOBAHHOE 3aHATHE) 2
[TeprienguKyiAp U [TepnieHAUKYJIAP U HAKJIOHHad. TeopeMa O Tpex MeprieHAuKY/Ispax. Yo Mexay
Hak/IOHHas1. Teopema o Tpex | MPSMOM U IJIOCKOCTBIO.
repreHVKyasipax Yron mexay nnockoctamu. [leprnieH UKy ISIpHBIE IJIOCKOCTH.
PaccTosiHus B IPOCTpaHCTBe
Tema 2.5. Copep)xaHue yueGHOro Marepuana (KOMOMHUPOBAHHOE 3aHSTHE) 2
KoopauHathl 1 BeKTOPHI B [lekapTOBbI KOOpZMHATHEI B IPOCTpaHCTBe. BekTops! B pocTpaHcTBe. CrioXkeHue U
TPOCTPAHCTBE BbIUMTaHVe BEKTOPOB. Y MHOKeHHe BeKTopa Ha unciio. CKalsipHOe Npou3Be/ieHre
BeKTOpOB. [TpocTeiiiive 3ajaun B KOOpAUHATAX
Tema 2.6. CopepkaHue yueOHOro Marepuasia 2
[IpsiMble ¥ MJIOCKOCTY B B3auMHoe pacriosiokeHue TIpSIMbIX B MpocTpaHCTBe. [lapanienibHOCTb MPSIMON U
TpaKTUYeCKUX 3a/adyax TMJIOCKOCTH, Tapasi/ie/ibHOCTh IJIOCKOCTeH, MepreHAUKYJ/ISPHOCTh T/I0CKOCTEM.
PacrosioykeHye NpsIMBIX ¥ TVIOCKOCTEN B OKPY’KarollieM MUpe (TIpUpoJie, apXUTEKTYPe,
TeXHUKeE)
B ToM unc/ie npakTUYeCKHX 3aHATHI 2
ITpogpeccuonanbHo-opueHmupo8aHHoe cooepicaHue 2/2
PerieHye NpakTUKO-OPUEHTUPOBAHHBIX 33/1a4y
Tema 2.7. CopepkaHue yueOHOro Marepuasia 4
Pemenue 3azau. [Ipsimele u PacrionoykeHue MpsiMbIX U TJIOCKOCTeM B MPOCTpPaHCTBe. [1epneHAuKyISIpHOCTD U
TIJIOCKOCTH, KOOPAWHATOPBI U | Mapasule/IbHOCTb MPSMBIX U IIJIOCKOCTeN. [leKapToBbl KOOP/MHATEI B IPOCTPAHCTBE.
BEKTOPHI B [IPOCTPAHCTBe. BekTops! B ipocTpaHcTBe. Crio)keHUe U BblUMTaHVe BEKTOPOB. Y MHOXKeHHe BEKTOpa Ha
uncio. KoopauHatel BeKTOpa
B ToM unc/ie NpaKTUYeCKUX 3aHATHI 2
[ekapTOBBbI KOOPAWHATHI B MPOCTPAHCTBe. BeKTOpPHI B ripocTtpaHcTBe. CrioKeHre 1 2
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BbIUMTaHME BEKTOPOB. Y MHO)KeHHe BeKTOpa Ha uMc/10. KoopuHaThl BeKTopa

[TpoBepouHasi paboTa

Pa3fien 3. OcHOBBI TpUroHOMeTpuH. TpUroHoMerpuueckue PyHKIMH 16
Tema 3.1. CopepxaHue yueOHOro marepuasia (KOMOMHHPOBAHHOE 3aHATHE) 2 OK 01, OK 02, OK
TpuroHomeTpuyeckue PapuanHas mepa yrza. IToBopoT Touku BOKpYT Havasna KoopauHat. OmnpezeneHue 03, OK 11, OK 04,
(YHKLIMY IPOU3BO/IBHOTO CUHYCa, KOCHYCa, TaHI'eHCa ¥ KOTaHreHca. 3HaK/ CMHYCa, KOCUHYCa, TaHr'eHca U OK 05.
yrJ1a, yucia KOTaHI'eHca 110 YeTBepTsIM. 3aBUCUMOCTb MeX/ly CUHYCOM, KOCUHYCOM, TaHT€HCOM U
KOTaHT'€HCOM OZJHOTO Y TOTO JKe yrja
Tema 3.2. CopepxaHue yueOHOro Marepuasna (KOMOMHMPOBAHHOE 3aHATHE) 2
OcHoBHbIE TpuronomeTpuueckue ToxecTBa. [Ipeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX
TPUTOHOMETpUYECKHe BbIpakeHUM. CUHYC, KOCUHYC, TAHI'€HC U KOTaHTeHC YI7I0B U -
TOX/leCTBa
Tema 3.3. Copep)xaHue yueOHOro Marepuana (KOMOMHUPOBAHHOE 3aHSTHE) 4
TpuroHomeTpuueckre Ob6nacThb onpeesieHNs 1 MHOXKeCTBO 3HAUEHHI TPUTOHOMETPUUYECKUX (QDYHKLIWH.
(byHKLMY, UX CBOMCTBA U YETHOCTh, HEUETHOCTD, ePUOJUYHOCTh TPUTOHOMETPUYECKUX (DYHKLIMH.
rpaduku CgoiicTBa u rpaduku GyHKIMNA y = €OS X, y = sin X, y = tg X, y = ctg X.
Cokatue U pacTsbkeHUe rpa)KoB TPUTOHOMETPUUYECKUX (DYHKIIWM.
[Tpeobpa3oBanue rpaMKOB TPUTOHOMETPUUECKUX (DYyHKLIH
Tema 3.4. CopepxaHue yueOHOro MaTepuaia (KOMOMHHPOBAHHOE 3aHATHE) 2
O6parHble O6parHble TpuroHomMerprudeckre GpyHkumu. Vix cBoiicTBa v rpadvkm.
TPUTOHOMETPUYeCKHe
dyHKIpT
Tema 3.5. Copep)xaHue yueOHOro Marepuana (KOMOMHUPOBAHHOE 3aHSTHE) 2
TpuroHomerpuyeckue YpaBHeHue COs X = a. YpaBHeHHUe sin X = a. YpaBHeHue tg X = a, ctg X = a. PelieHue
ypaBHEeHUs ¥ HepaBeHCTBa TPUIOHOMEeTPHUYEeCKUX YPaBHEHUM OCHOBHBIX TUIIOB: NIPOCTeNIINe TPUTOHOMeTpHUYeCKHe
ypaBHeHUs], CBOJSAILIMECS K KBaIpaTHBIM, pelllaeMble Pa3/ioykeHHueM Ha MHOXKUTEH,
OJJHOPO/JHBIE.
ITpocrelilivie TPUrOHOMETPUUECKHe HepaBeHCTBa
Tema 3.6. CopepkaHue yueOHOro MaTepuasa (MpakTUYeCcKoe 3aHATHe) 4
Pemmenue 3aau. OCHOBBI [Tpeobpa3oBaHe TPUTOHOMETPUUECKUX BBIDKEHHUH. PellleHre TpPUrOHOMeTpUYeCKHX
TPUTOHOMETPUH. ypaBHEHMI U HePaBeHCTB B TOM UMCJIe C MCIO0/Ib30BAHKMEM CBOMCTB (DYHKLMI
TpyroHomeTpuyeckue [TpoBepouHasi paborta
yHKIM
Pazpen 4. IlpousBoaHas u nepBoodpa3Hasi GyHKIHH 8
Tema 4.1. | Copepxanue yueGHOro marepuasa (KOMGMHMPOBAHHOE 3aHATHE) 2 OK 01, OK 03,
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[TonsTHE TPOM3BOHOM.
@®opMyJibl ¥ IpaBuIa

[Npuparenue aprymenTa. Ilpupaitienve pyHKUMU. 3aaud, IPUBOJSALINE K TIOHSATHUIO
npousBoHOU. OnpeiesieHre MPOU3BOAHOM. ANITOPUTM OTHICKaHUsI IPOM3BOIHOM.

OK 11, OK 04,
OK 06, OK 07.

b depeHIMPOBaHUS ®opmynsl auddepertipoBanus. [IpaBusa avddepeHipOBaHYS
Tema 4.2. CopepxaHue yueOHOro Mmarepuasia (KOMOMHUPOBAHHOE 3aHATHE) 2
[ToHsiTHe 0 HerpepLIBHOCTU [TonsiTvie HerpepbiBHOM (YyHKIMKU. CBOMCTBa HelpepbIBHON QyHKIMU. CBSI3b MeXIy
bynkuyu. Metoz HENpepbIBHOCTBIO U () depeHLIMpyeMOCTbI0 (DYHKLIMM B TOUKe. AJITOPUTM DeLleHust
VHTepBasioB HepaBeHCTB MeTO0M MHTEepPBAaJIOB
Tema 4.3. CojepxaHue yueOHOro MmaTepuasia (KOMOMHHMPOBaHHOE 3aHSATHE) 2
I'eomeTprueckuii 1 ['eoMeTpruecKuii CMbIC/ TPOU3BOAHOM (PYHKIUH - YTJI0BOM K03((HUILMEeHT KacaTelbHOM K
bu3nuecKuii CMbICT rpaduky QyHKI[MU B TOUKe. YpaBHEHHe KacaTe/lbHOU K rpauKy QyHKIUU. AJTOPUTM
TIPOM3BO/THOM COCTaBJIeHUs] YDaBHeHUsI KacaTeibHOU K rpaduky ¢yHkimm y=f(x)
Tema 4.4. CojepxaHue yueOHOro MmaTepuasia (KOMOMHMPOBAaHHOE 3aHSATHE) 2
MOHOTOHHOCTH (DYHKLIUU. Bo3pacranue 1 yobiBaHWe (hYHKIMH, COOTBETCTBUE BO3PAaCTaHUs U yObIBaHUs (DYHKIMN
Touku 3KCcTpemMyMa 3HaKy MPOW3BOJHON. 3a/jaur Ha MaKCUMYM U MUHUMYM. AJITOPUTM HCC/Ie[l0BaHUs

(yHKI[MM U TOCTPOeHUs ee TpadvKa C TOMOIbI0 TPOU3BOAHOMN
IIpoMexyTouHasi arTecTanusi (KOHTPO/IbHasi padoTa) 2
Pa3gen 4. IIpou3BojHas ¥ nepBoodpa3Hasa QPyHKIMH 12 OK 01, OK 03, OK
Tema 4.5. CopepxaHue yueOHOro MaTepuasa (MpaKkTUYeCcKoe 3aHATHe) 2 11, OK 04,
VccnepoBanue QyHKLMNA U WccnenoBanue (GyHKIMA HA MOHOTOHHOCTh U TTOCTPOeHHe Tpa(prKoB OK 06, OK 07.
TIOCTpPOeHKe TpaprKOB
Tema 4.6. Copep)xaHue yueOHOro Mmarepuasia (KOMOMHUPOBAHHOE 3aHSITHE) 2
Haubosbiiee u HaumeHbliiee | HaxoxxeHre HaubO/IbIIero ¥ HaMMeHblIIero 3HaueHni (yHKLWN, TOCTPOeHne
3HaueHWe PyHKIUN rpaMKOB C UCMO/Ib30BaHUEM arapaTa MaTeMaTH4eCKOro aHanausa
Tema 4.7. CopepxaHue yueOHOro Mmarepuasa (MpaKkTUYecKoe 3aHsATHe) 2
HaxoxxaeHue ontumanbHoro | HaumeHbliiee v Haubosbiliee 3HaueHWe (HyHKIIAH
pe3yJibTaTa C IOMOLbI0
TIPOM3BOHOMN B TTPAKTUUECKUX
3ajauax
Tema 4.8. CopepxaHue yue0HOro marepuasna (KOMOMHHMPOBaHHOe 3aHATHE) 2
[TepBooOpa3Hast GyHKLIUSI. O3HakoMJ/IeHMe C TIOHSITHeM MHTeTpasia v repBoobpasHoit s dyHkimu y=f(x).
[TpaBuia HaXOX/AeHHs PerieHue 3a/jau Ha CBsI3b 11epBo0Opa3HON U ee MPOU3BOAHOM, BLIUKC/IEHHE
TepBO0OPAa3HbIX nepBooOpa3Ho Jyist saHHoU GhyHKIMU. Tabsuia GpopMyit A71s1 HaXOXKAEeHUsT

repBo0oOpa3HbIX. V3yueHre npaBusia BEIYMCIEHUS TTepBO0Opa3HOi
Tema 4.9. CojepxaHue yueOHOro MmaTepuasia (KOMOMHMPOBaHHOE 3aHSATHE) 2

[Tnomazab KpUBOIMHENHOU
Tpaneuuu. PopmyJia

3aziaum, NPUBOASLLME K [TOHATHIO OIpe/ie/IeHHOr0 UHTerpasa - O BbIYUC/IeHNH TUI0Lain
KpUBOJIMHEHHOU Tpanelmu. [ToHsaTre onpefenéHHoro nHrerpana. ['eomerprueckuii u
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Herotona-JleiibHuiia

¢busnueckuii CMbIC orpe/iesieHHOro uHTerpasa. ®opmyna Hetotona - Jlelibuuna.
PerieHue 3a/jau Ha NpUMeHeHWe MHTerpasa Jjisl BBIUMC/IeHUs (PU3NUecKuX BeJIMYUH U
Tionazen

Tema 4.10. CopepxaHue yueOHOro Mmarepuasa (mpakTUyeckKoe 3aHATHe) 2
Perenue 3azau. ®opmyJibl ¥ TipaBuia AuddepeHLpoBanus. ViccieoBanue PyHKLIWN € TOMOILIBIO
[IpousBopgHas u nipou3BoAHON. Hanbostbiliee v HauMeHbIee 3HaYeHUs QyHKLIWH.
niepBooOpasHasi QyHKLUN Brruriciienue epBoobpasHoii. [1priMeHeHue riepBooOpa3Hoit
Pa3pen 5. MHOrorpaHHUKM Y Tejia BpalieHUsl 16/2
Tema 5.1. CojepxaHue yueOHOro Mmarepuasia (KOMOMHHMPOBAHHOE 3aHSATHE) 4 OK 01, OK 04,
IIpu3ma, napasuiesnenuref, ITpy3ma (Hak/IOHHas, NpsiMasi, IpaBU/IbHas) U eé 31eMeHThl. [lapa/uienenunes. OK 06, OK 07,
Ky0, mrpamu/ia ¥ ux ceuenus: | CBOMCTBA MPSIMOYTOIbHOTO Mapasienenumesaa. Ky6. ITupamuga u e€ 371eMeHThI. IIK 1.4.
[IpaBwibHas nupamuja
Tema 5.2. CojepxaHue yueOHOro MaTepuasa (MpakKTHUECKoe 3aHATHE) 2
[TpaBu/bHBIE MHOTOTPaHHUKY | [1710111ab TOBEPXHOCTU MHOTOTPaHHUKOB. [IpocTefiniie KOMOMHALIMYM MHOTOTDAHHHKOB.
B )KU3HU BrruricieHre 3/1eMeHTOB TIPOCTPAaHCTBEHHBIX (uryp (pébpa, JuaroHasiu, yrisl).
[TpaBu/IbHBIE MHOTOTDAHHHKH
Tema 5.3. Copep)xaHue yueOHOro Mmarepuasia (KOMOMHUPOBAHHOE 3aHSITHE) 2
LyunmBpp, KOHYC, 11ap ¥ UX Lunuup, KoHyc, chepa U map. OCHOBHbIE CBOWCTBA MPSIMOT0 KPYTOBOTO LIWJIMH/PA,
ceyeHust MPSIMOTO KPYTOBOTO KOHYyca. V306paskeHue Tesl BpalljeHust Ha TMJIOCKOCTH.
[pexncraBneHue 06 yceuéHHOM KoHyce. CeueHusi KOHyca (Tlapasijie/ibHoe OCHOBAHHUIO U
MpOoXOo/siliee yepe3 BepIINHY), CeUeHus1 IWIMH/pa (MapaiebHO Y MepreHuKyIsipHO
0CH), ceueHusiX apa. Pa3BépTka u/IMHApa U KOHyca
Tema 5.4. Copep)xaHue yueOHOro Marepuasna (KOMOMHUPOBAHHOE 3aHSITHE) 4
OO6Bembl U TIIOIIAU O6beM nipsiMOyTOIbHOTO Tlapasuiesienunena. O6veM Kyba. O6beMbl MPSMOM MPHU3MBI U
TIOBEPXHOCTe! Tesl tHpa. O6bembl upamu/pl M KoHyca. O6beM 1iapa
Tema 5.5. Copep)xaHue yueOHOro Mmarepuasa (mpakTu4yeckoe 3aHATHe) 2/2
[TpumepsI cCMMeTpUH B IIpogpeccuoHanbHo-opueHmMuUpoeaHHoe codeprcaHue
nipodeccun [ToHATHE O CHMMeTPUM B NIPOCTPAHCTBe (L|eHTpasbHasi, OceBasi, 3epKaJbHasi).
O06o0111eHMe TIpeiCTaB/IeHHH O TIPaBU/IbHBIX MHOTOTPAHHUKAX (TeTpasjp, Ky0, oKTasp,
JloZleKasJp, UKOCasip).
[Tpumepsl cCMMMeTpHi B rpodeccun
Tema 5.6. Copep)xaHue yueOHOro Mmarepuasna (mpakTuyeckoe 3aHATHe) 2

Perienue 3azau.

OO6mBembl U I/I0I1IajU IOBEPXHOCTU MHOTOTPaHHUKOB U TeJl BpallleHus. PerieHue 3ajau
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MHororpaHHHKH U Tena
BpallleHusI

[TpoBepouHasi paborta

Pa3fien 6. Ctenenu u KopHU. CTeneHHasi, MoKa3aTe/IbHasA M JiorapupMuueckue QyHKIUH 18
Tema 6.1. CopepxaHue yueOHOro Mmarepuaia (KOMOMHUPOBAHHOE 3aHATHE) 2 OK 01, OK 02,
CrenenHas QyHKLYS, ee . . y = Vx OK 03, OK 11,
cBoifcrea. [IpeoGpasosarie HOI{HTI/IE KOPHs N-0H CTereHU 13 IeHCTBUTE/ILHOrO UMCIIa. OyHKLMH , UX OK 05, OK 07.
BBIDAXKEHHi ¢ KOPHAMH N-0if CBOWCTBA U rpaduKu. CBOI/ICTlaa KOpHs N-0ii cTernenu. [Ipeobpa3oBaHue
CTemeH VppaLOHa/IbHbIX BbIpaKeHUHN
Tema 6.2. CopepxaHue yueOHOro Mmarepuasia (KOMOMHUPOBAHHOE 3aHATHE) 2
CBoiiCTBa CTeIeHH C [ToHsTHe CTereHy C pallMOHaIbHBIM MoKa3artesneM. CTerneHHble (PYHKL[MH, UX CBOMCTBa
paLOHa/IbHBIM U Y rpaduku
[eNCTBUTE/IbHBIM T0Ka3aTesIsIMU
Tema 6.3. CopepxaHue yueOHOro Mmatepuasa (MpaKkTUUeCcKoe 3aHsATHe) 2
PerieHue vppaljoHaibHbIX | PaBHOCHUIBHOCTH MppaljMOHA/IbHBIX YpaBHEHUNA. MeTo bl MX pelleHust
YpaBHEHU
Tema 6.4. CopepkaHue yueOHOro Marepuaia 4
[TokasarenbHas (GyHKLYMs, ee | CTeneHb C IPOU3BO/IBHBIM [leMICTBUTE/ILHBIM NTOKa3areneM. OnpesiesieHre
cBoiicTBa. [TokasarenbHble MoKa3aTebHOM (PYHKLIMU U ee CBOMCTBA. 3HAKOMCTBO C ITpUMeHeHHeM T0Ka3aTelbHOU
ypaBHeHUs ¥ HepaBeHCTBa (hYHKLIMH
B ToM unc/e NpaKTUYeCKUX 3aHATHI 2
PerieHue rokasaTe/ibHbIX ypaBHEHUI METOZIOM YpaBHHBaHUs I0Ka3aTesiel, MeTO0M 2
BBe/leHUsI HOBOI MepeMeHHOM, (PyHKLIMOHAbHO-TpadrueckuM MeToZioM. PertieHre
ToKa3aTe/bHbIX HEPABEHCTB
Tema 6.5. CopepxaHue yueOHOro Mmarepuaia (KOMOMHHPOBAHHOE 3aHATHE) 2
Jlorapugm umcina. CpolictBa | Jlorapugm uncia. CoricTBa jioraprugmoB. Oneparys 1orapuMupoBaHust
norapu(pmMos
Tewma 6.6. CopepxaHue yueOHOro Marepuasna (KOMOMHMPOBAHHOE 3aHSATHE) 4
Jlorapudmuueckas GyHkius | Jlorapudmuueckas GyHKLHMS U ee cBoMCTBa. [ToHsATHe TorapuMUUecKOro ypaBHeHHUs.
Y ee CBOWCTBaA. Oneparyist oTeHMPOBaHUsl. TPU OCHOBHBIX METO/ja pellieHUs JIorapupMUUecKux
Jlorapudmuueckue ypaBHeHUH: (DyHKL[MOHA/IbHO-TpauuecKrii, MeTo/, MOTeHLJUPOBaHUsl, METO/, BBe/IeHHsI
ypaBHEHUsl, HEPAaBeHCTBA HOBOW repeMeHHOM. Jlorapugmuueckrie HepaBeHCTBa
Tema 6.7. PerieHue 3azau. CopepkaHue yueOHOro MaTepuasa (MpaKTHYeCKOe 3aHATHE) 2

CreneHHasi, MOKa3aTejbHasi U
norapudmMuueckasi GyHKLAN

CreneHHas, MoKasaTe/ibHas U jjorapupmuueckas pyHKLuM. PellleHue ypaBHeHUI

[TpoBepouHasi paboTta
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Pa3jien 7. J/ieMeHThI TEOPUH BePOSITHOCTEH M MaTeMaTHYeCKO0# CTaTUCTUKU 12/2
Tema 7.1. CopepxaHue yueOHOro Mmarepuasia (KOMOMHUPOBAHHOE 3aHATHE) 4 OK 02, OK 03,
Co0bITHE, BEPOSITHOCTh CoBMeCTHbIe 1 HECOBMeCTHbIe COOBITHS. TeopeMbl O BEPOSITHOCTH CYMMbI COOBITHIA. OK 11, OK 05,
cobbiTHs. CroXkeHre U YcnoBHast BEpOSITHOCTh. 3aBUCHMbIe M He3aBUCHMbIe COOBITHSI. TeopeMbl 0 BEPOSITHOCTH [K 1.4.
YMHOKEHHE BepOSITHOCTEeN MIPOM3BeZIeHHsT COOBITHIA
Tema 7.2. CopepxaHue yueOHOro Mmarepuasa (MpakTUUecKoe 3aHATHE) 2/2
BepostHocTs B IpogpeccuonanbHo-opueHmMuUposaHHoe codeprcaHue
npodecCHOHabHBIX 3aauax | OTHOCUTe/bHAs YacTOTa COOBITHS, CBOMCTBO €€ YCTOMUMBOCTH.
Craructryeckoe oripefiesieHre BeposiTHOCTH. O1jeHKa BepOSTHOCTU COOBITHS
Tema 7.3. CopepxaHue yueOHOro Mmarepuasia (KOMOMHUPOBAHHOE 3aHATHE) 2
[vckpeTHas ciydaiiHas Buabl cnyvaiiHbix BesimunH. OnpesiesieHre JUCKPETHOU C/TyYaliHOW BeJIMYMHBL. 3aKOH
Be/IMUMHA, 3aKOH ee pacrpeziesieHus1 AUCKPeTHOW C/TyyaliHOW BelMurHbL. Ee uncioBble XapakTepruCcTUKA
pacripejiesieHust
Tema 7.4. CojepxaHue yueOHOro MmaTepuasa (MpaKTHUECKoe 3aHsATHE) 2
3ajaun MaTeMaTUUeCKON [TepBryHast 06pabOTKa CTaTUCTUUECKUX aHHBIX. YHUC/IOBBIe XapaKTePUCTHKH (CpeHee
CTaTUCTUKU apudMeTHUeCcKoe, Me/IiaHa, pa3max, aucrepcus). Pabota ¢ Tabmmiamu, rpadukamy,
JluarpaMMamMu
Tema 7.5. CopepxaHue yueOHOro Mmarepuasia (KOMOMHUPOBAHHOE 3aHATHE) 2
OJIeMeHThI TeOpUU Bujibl coObITHH, BepOSTHOCTE COOBITHI. Cri0’KeHe U YMHOKeHHe BePOSITHOCTEH.
BEpOSTHOCTeN U IvckpeTHas ciyvaiiHasi BeJIMUMHA, 3aKOH ee pacripefiesieHys. 3a/lauyl MaTeMaTu4yeCcKou
MaTeMaTUUeCKOM CTaTUCTUKU | CTaTHCTUKU
IIpoMe)xyTouHasi aTTecTalus (3aUeT C OL[eHKOM) 2
Bcero 108/8
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3. YCJIOBUS PEAJIU3AIIY YYEBHOM AUCIIATIINHBI

3.1. Jlna peanu3anuy NPOrpaMMbl Y4YeOHOH AMCLUIUIMHBI TPEAYCMOTPEHbI C/ieJyloIiie
creniiajbHble OMeIeHHs:

yueOHble aysuTopuM (mpouibHbe 1abopaTopuM, MacTepckue), OCHallleHHble 000py/0BaHUEM,
TeXHUUYECKUMH Cpe/iCTBAMU O0yueHUsi, pa3fiaTOYHbIM MaTepHhasioM (3afaHusi /il TIPaKTHUeCKUx paboT,
JJ1s1 pPa3HbIX BU/IOB OLIEHOUHBIX NIPOLIeyp U Jp.) [J1s1 IPOBeJieHNs 3aHATUM BCeX BUJOB, [IPelyCMOTPeHHbIX
HacTosrield paboyell TIPOrpaMMOl AWMCIMIUIMHBL, B TOM YHWC/Ie TPYIIOBBIX W WHAWBUAYATBHbBIX
KOHCY/IbTaL[Mi, a TaKkKe /1S IPOBeZleHNs TeKyLero KOHTPOJIsl, IPOMEXXyTOYHOM aTTecTallyy.

3.2. UndopmanuoHHoe o0ecieyeHHe peajiM3aldyd MPOrpaMMbl

[y peanu3aiiuu IporpaMMbl 6ubmoTeuHbI (hoHA 0Opa3oBaTebHOM OpraHM3al[dl PacIioyiaraeT
MevyaTHbIMH W (WIM) 37EKTPOHHBIMHM  00pa3oBaTe/lbHBIMM W WHGOPMALMOHHBIMU  PeCypCaMHy,
pPeKOMeH/IOBaHHBIMM [IJIsi MCIIO/Ib30BaHUsI B 00Opa3oBaTesibHOM TIporiecce, B 00beMe W KOJUYecCTBe,
OTBeUarIUMKU TpeboBaHUSM (e/iepasbHOT0 TOCyJapCTBEHHOTO 00pa30BaTe/bHOTO CTaHAapTa 1o
CreLanbHOCTH.

3.2.1. OcHoBHBbIe NTeyaTHbIe U (U/IH) 3/IeKTPOHHbIe U3 laHUA

1. Maremaruka: anrebpa ¥ Hauajsa MaTeMaTU4YeCKOTO aHaaM3a, reoMeTpus. Anrebpa M Hadama
MaTeMaThUueckKoro aHanm3a. 10—11 kmaccel : 6a30BbIi W yrayO/nEéHHBIM ypoBHM : yueOHuK /III.
A. Anmumos, FO. M. Kosnsarun, M. B. Tkauésa [u ap.]. — 11-e u3g., ctep. — Mockasa : [IpocBetienue, 2023.
— 463 c. — ISBN 978-5-09-107210-5. — TeKCT : 371eKTPOHHBIH.

2. Maremaruika: anrebpa ¥ Hayasa MaTeMaTU4eCKOTo aHaniu3a, reomerpusi. ['eomerpust: 10—11-i
K/IacChl: 6a30BbIN U yriayOieéHHBIM ypoBHU : yueOHUK / JI. C. ATtaHacsH, b. B. , K. C. [u ap.]. — 11-e u3g,,
crep. — Mocksa : Ilpocsewjenue, 2023. — 287 c¢. — ISBN 978-5-09-103606-0. — Tekcr :
3/1eKTPOHHBIH.

3.2.2. lono/IHUTe/IbHbIe HCTOYHUKH

1. Mep3nsk, A. I'. MaTtematuka. AnreOpa ¥ Hadajla MaTeMaTHUeCcKoro aHamu3a: 10-M Kiacc:
yriyO/IEHHBIN ypOBeHb : yueOHUK / A. I'. Mep3nsk, 1. A. Homuporckuii, B. M. TTo/ifKoB ; 1o/ pefakiyei
B. E. ITogonbckoro. — 7-e u3f., crep. — Mockga : [IpocBeinenue, 2023. — 476 c. — ISBN 978-5-09-
103607-7. — TeKCT : 3/71eKTPOHHBIM.

2. Mep3nsak, A. I'. Marematrka. Asrebpa M Hayaja MaTeMaTUUYeCKOro aHamm3a: 11-M kiacc:
yriy0/IEHHBIN ypOBeHbD : yueOHUK / A. I'. Mep3nsk, [I. A. HomupoBckuii, B. M. [TonsIKOB ; 110/, peiakiiyiei
B. E. ITogonbckoro. — 6-e u3sf., crep. — Mockga : [IpocBeinenue, 2023. — 412 c. — ISBN 978-5-09-
103608-4. — TekcT : 3/1eKTPOHHBIM.

3. Mep3nsk, A. I'. Maremaruka. ['eometpusi: 10-ii kiacc: yriy6iéHHBIA ypoBeHb : yueOHUK / A.
I'. Mep3nsik, [I. A. Homuposckuid, B. M. Tlosisikos ; nog pegakuueit B. E. ITogonsckoro. — 7-e u3f., CTep.
— Mockga : Ilpocsemenne, 2023. — 272 c. — ISBN 978-5-09-103609-1. — TeKCT : 3/1eKTPOHHBIN.

4. Mep3nsik, A. I'. Maremaruka. I'eomerpusi: 11-i kiacc: yryOsiéHHBIA ypoBeHb : yueOHUK / A.
I'. Mep3nsk, 1. A. Homuposckuii, B. M. [Tonsikos ; nog pegakuueit B. E. Tlogonsckoro. — 7-e usg,, crep.
— Mockaga : [IpocBemienue, 2023. — 254 c. — ISBN 978-5-09-103610-7. — TeKCT : 371eKTPOHHBIN.

5. CripaBOYHKK 1o MareMaTuke [t IIIKO/IbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm — Pexxuim focTymna: cBo60AHbIN. — TeKCT: 371eKTPOHHBIN.
6. EpyHass  Kosuteknusi  LudpoBbiX oOpasoBaresnibHbIX pecypcoB. — URL:  http://school-

collection.edu.ru/ — TeKcT: 3/1€KTPOHHBIM.

7. KubepJ/lennnka. — URL: http://cyberleninka.ru/ — TekcT: 3/1eKTPOHHBIH.

8. Hayunasti snekTpoHHas Oubmmotreka (HOB). — URL: http://www.elibrary.ru — TekcT:
3JIeKTPOHHBIM.


https://www.resolventa.ru/demo/demomath.htm
http://www.elibrary.ru/
http://cyberleninka.ru/
http://school/
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9. Poccwmiickas HaloHambHas bubmoreka. — URL: https://nlr.ru/ — TeKcT: 3/1eKTPOHHBIMN.
10. depepanbHbiii moptan «Poccuiickoe obpa3oBanue». — URL: http://www.edu.ru/ — Tekcr:

3/1eKTPOHHBIN.

4. KOHTPOJIb 1 OLJEHKA PE3YJ/IbTATOB OCBOEHUSA

YUYEBHOM JUCITUTUIAHBI

KoHTposb 1 olleHKa pe3y/bTaTOB 0CBOeHHUs 0011je00pa30BaTe/IbHON JUCLUITIMHBI PACKPBIBAIOTCS
yepe3 [MCLUTUIMHADHBIE pe3y/IbTaThl, HalpaBieHHbIe Ha (JOpMHUPOBaHKWe OOIIMX U MPOQeCcCHOHATBHBIX
KOMIIeTeHIIW 110 pa3ziesiaM ¥ TeMaM CO/Ziep>KaHus yueOHOTro Marepuarnia.

H3yyeHue JUCHMILIMHBI 3aKAHUUBAETCA 3a4emoM C OYeHKOll.

Ko/ 1 HauMeHOBaHHe
(opMupyeMbIX KOMIeTeHIHH

Pa3pgen / Tema, KoTopbie (popMHUpYyIOT
KOMIeTeHIUH

MeTojbI OL|eHKHU

OK 01. BreibupaTh criocoObl
peleHust 3a7a4 mpodecCUoHaIbHON
JieTeIbHOCTA TIPUMEHUTENTHHO K
pa3MYHBIM KOHTEKCTaM

Pazgen 1, Temnr 1.1, 1.2, 1.3, T1-oC

Pasnen 2, temnl 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7,
I1-oC

Pasnen 3, temnl 3.1, 3.2, 3.3, 3.4, 3.5, 3.6
Pasnen 4, temb1 4.1, 4.2, 4.3,4.4,4.5, 4.6, 4.7,
4.8,4.9, 4.10

Paspen 5, temnl 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, TI-
oC

Pasnen 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7

OK 02. Ucno/sib30BaTh COBpeMEHHbIE
CpeJCTBa MOMCKa, aHa/In3a U
VHTepripeTaLyy nHdopMaLyu, u
vHGbOpMaI[MOHHbIE TEXHOJIOTHU /IJIsi
BBITIOJTHEHUS 3a/1a4
npodeCCUOHAILHOM J1esiTe/IbHOCTH

Paspmen 1, tema 1.1, 1.2, 1.3, I1-0C

Paspen 3, temnr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6
Pa3nen 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
Paspmen 7, temnr 7.1, 7.2, 7.3, 7.4, 7.5, I1-0C

OK 03. ITnanvupoBath 1
peaniM30BbIBaTh COOCTBEHHOE
nipoceccuoHaTIbHOE Y TMYHOCTHOE
pa3BUTHE, MPeATNPUHUMATE/IECKYIO
JlesITeTbHOCTh B TIPO(eCcCOHATLHOM
cdepe, UCMOMBL30BATH 3HAHUS T10
(bviHaHCOBOM I'PaMOTHOCTH B
Pa3IUUHBIX )KU3HEHHbIX CHUTYaLUsIX

Paspen 1, temsr 1.1, 1.2, 1.3 I1-0C

Pazgen 2, temn1 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7,
I1-oC

Paspen 3, temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6
Pasnen 4, temn1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7,
4.8,4.9,4.10

Pasnen 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
Pazpgen 7, temnr 7.1, 7.2, 7.3, 7.4, 7.5, I1-0C

OK 04. 3¢ddekTrBHO
B3aUMO/IeHiCTBOBAThL U PabOTaTh B
KOJUIEKTHBE U KOMaH/|e

Pasgen 1, temnr 1.1, 1.2, 1.3, TT-0C

Paspen 2, temnul 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7,
I1-oC

Paspen 3, temnl 3.1, 3.2, 3.3, 3.4, 3.5, 3.6
Pasnen 4, temnl1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7,
4.8,4.9,4.10

Paspen 5, temnl 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, I1-
oC

OK 05. Ocy1ecTBasITh YCTHYIO U
MMCbMEHHYI0 KOMMYHUKALUIO Ha
rOCyJ,apCTBEHHOM SI3bIKe
Poccuiickoii @esepaliy C yueTom
0COOEHHOCTEH COLIMA/TLHOIO U
KYJIbTYPHOT'O KOHTeKCTa

Paspmen 1, temnr 1.1, 1.2, 1.3, TT-0C

Paspen 3, temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6
Pa3nen 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
Paspen 7, temnr 7.1, 7.2, 7.3, 7.4, 7.5, I1-0C

OK 06. ITposiB/ATE TpaXKJaHCKO-

Paspen 1, temnl 1.1, 1.2, 1.3, IT-0C

[JuarnHoctuueckas
pabota

Habmronenue 3a
BBIIOJIHEHUEM
3a/jaHuk, paboT

CaMoolieHKa 1
B3aUMOOL|EHKa

TectupoBaHue

YCTHBIN U
MMCbMeHHbIN 0TpoC

Beinonnenue
yueOHBIX 3alaHU

[IpakTHyeckue,
TIPOBEPOYHBIe
paboThI

IIpomesxyTouHas
aTrecTaLus
(BbIMO/THEHVE
3a/IaHUI Ha
KOHTPOJIbHOM
paboTe U 3aueTe C
OLIEHKOM)
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MaTPUOTUUECKYIO MO3ULUIO,
JIeMOHCTPUPOBaTh OCO3HAHHOE
TIOBe/IeHre Ha OCHOBE
TPaJULIMOHHBIX 00I1leYesioBeyeCcKux
LIEHHOCTEM, B TOM UHCJIe C YYEeTOM
rapMOHM3aLMU MeKHaL[MOHATbHbIX
Y M@XXPeJINTUO3HbIX OTHOLLIeHUH,
MIPUMEHSATb CTaH/AapThl
AHTUMKOPPYILIMOHHOTO TIOBeieHUsI

Pasnen 4, tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7,
4.8,4.9, 4.10

Pazpgen 5, temnrl 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, T1-
oC

OK 07. CopeticTBOBaTh
COXpaHeHHIO OKpY Kalollleld cpeibl,
pecypcocbeperxeHuo, IPUMeHSITh
3HaHUsS 00 U3MeHeHWU K/IMMara,
TIPUHLIUATIBI 6€PeXKTUBOTO
MIPOMU3BO/ICTBA, 3PPEKTUBHO
J1eliCTBOBATh B Upe3BbIUaliHbIX
CUTYaLUsIX

Pasnen 2, temnl 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7,
I1-oC

Pasnen 4, temn1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7,
4.8,4.9,4.10

Paspen 5, temnl 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, I1-

oC

Pasnen 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7

I1K 1.4. TIpon3BoAuTb pacyeThl
TeXHUKO-3KOHOMHUECKOTO
000CHOBaHUS TIpPe/I/IaraeMoro
TIpOeKTa

IT-oC
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