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1. OBIIAA XAPAKTEPUCTUKA YUEBHOM JAUCHUITIMHBI
«MareMaTHKa»

1.1. Mecto pucnuniveel B cTtpyKrype OII CITIO

OOb1jeobpa3oBaTesibHasi AUCLATIIMHA «MaTemMaThKa» sBJ/ISIeTCsl 00s3aTe/TbHOM UaCThiO
o61eobpa3oBaTe/IbHOTO IMK/Ia 00pa3oBaTe/bHOM nporpaMmbl B cootBeTcTBru ¢ PI'OC CITO mo

crietanbHOCTH 40.02.02 [TpaBoOXpaHuTe /IbHAs [eATe/IbHOCTh.

1. 2. Ilesin ¥ UIAaHMPpPYeMBble pe3y/IbTaThl 0CBOEHHUS JUCLMIIIMHDI:
1.2.1 llenb AUCIUIIAHBI

CojepkaHve  TIporpamMMbl  00ljeoOpa3oBaTenbHOM — JUCLMIUIMHBI  «MaremaThKa»
HarpaBJ/IeHO Ha JIOCTHXKEeHne pe3y/bTaToB ee H3yuyeHust
B cootBeTcTBUM C TpeboBaHusmu ®I'OC COO c yuetoMm TpodecCHOHATBHON HAarpaB/IeHHOCTH
dr'oC CIIO. [IpropuTeTHBIMU LieIsIMU o0yueHust MaTeMaTHKe
Ha 6a30BOM YpOBHe SIBJISIFOTCSI:

dbopmMupoBaHMe  1]eHTpa/JbHBIX  MaTeMaTUueCKuX  TIOHATHM  (UMC/IO,  BeJIMUMHA,
reomMerpuueckasi  (urypa, TiepeMeHHas, BepOATHOCTb, (GYHKIUsA), 00eCIeunBarOIUX
TIPeeMCTBeHHOCTh U TIePCIIeKTUBHOCTh MaTeMaTHUeCcKoro o06pa3oBaHust 00yJarommxcs;

no/iBe/ieHre 0OydJarolMXCcsi Ha JOCTYITHOM [ijii HUX YPOBHE K OCO3HAHMIO B3aWMOCBSI3U
MaTeMaThKu v OKpY’Karollero MHpa, TIOHUMaHue MaTeMaTHhKH!
KaK 4acTH 0011[el Ky/IbTypPbI Ue/IOBeUeCTBa;

pa3BUTHe  UWHTEJIEKTyaJbHbIX UM  TBOPUYECKUX  CMOCOOHOCTeM  0Oyuaroumxcs,
M03HAaBaTe/IbHOM aKTUBHOCTH, UCC/Ie0BATe/IbCKUX YMEHUH, KpUTUUHOCTU MBIILJIEHUS], UHTepeca K
V3YUYeHUIO0 MaTeMaTUKU;

(dhopmurpoBaHue GyHKI[MOHATBLHOW MaTeMaTUYeCcKOW IPaMOTHOCTH: YMeHMsI pacrio3HaBaTh
MaTemMaTUuecKue aCreKThI B peasibHbIX JKU3HEHHBIX CUTyaLUsIX
u npu W3yueHuu JIpYTUX JVCLIUTUIVH, TMIPOSIBJIEHUS 3aBUCHMOCTEN
Y 3aKOHOMepHOCTel, (hOpMy/nIMpOBaTh UX Ha sI3bIKe MaTeMaTUKU M CO3/laBaTh MaTeMaTUuecKue
MOZeJH, TIPUMEHSTh OCBOEHHbIU MaTeMaThYeCKUi arrapart
JUIs. pellieHUs TPaKTUKO-OPUEeHTHMPOBAHHbIX 3ajjay, 3aZiau NpogecCHOHaNbHON [lesTeIbHOCTH,

HWHTEPIPEeTUPOBATh U OLI€EHUBATH IOJ/IYy4Ye€HHbI€ De3Yy/IbTdThI.



1.2.2. IInaHupyeMbie pe3y/JbTaTbl OCBOEHHSA 00I[€00pPa30BaTe/IbHOM JAMCIUIVIMHBI B
coorBeTcTBMHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6ue  kommereHuuu  (manee —  OK) rpodeccuoHa/lbHble  KOMIETeHIUU
(mnamee — TIK) &®I'OC CIIO B COOTHeCEHMH C JIMYHOCTHBIMHM, MeTarpegMeTHbIMU
W TpeAMeTHBIMA  pe3yjabTaTaMd oOyueHuss 0a3oBoro ypoBHsi (manee —  IIPG)
@®I'OC COO rmipecTaBieHbl B Tabsuie:
Koan Pe3ybTaThl 00yueHUs
HauMeHOBaHHUe
q’OPMHPYEM‘{X O6mue JucuMnIMHapHbIe
KOMIIeTeHI UM
OK 01. BeibupaTs | JINUHOCTHBIE pe3ysbTaThl | TTP61. Bnagenue MeTo[aMu
CrI0Co0bI JIOJDKHBI OTpakaThb | [10Ka3aTesbCTB, anropuTMamu
pelleHUss  3ajad|B YacTu: TPYZOBOI'O | peLleHus 3ajauy; yMeHue
nipodecCrHoOHaNbH | BOCTIUTAHUS: (dhopMynupoBaTthb onpejieneHus,
Ol [leATeNbHOCTH |- TOTOBHOCTb K  TPYAY, | aKCHOMBI
MPUMEHUTEeIbHO | 0CO3HaHUe LIEHHOCTH | U TeOpeMbl, NPUMEHSTh UX, TTPOBOJUTh
K pa3/IMYHbLIM | MaCTepPCTBa, TPYA0/00Ue; JloKaszaTe/lbHble pacCyXJeHUs B Xofe
KOHTEKCTam - TOTOBHOCTb K AaKTHMBHOHW | pelleHHs 3a/ady;
JlesaTe/IbHOCTU [1P62. YMeHue OIlepUpoOBaTh
TeXHOJIOTUUeCKOU U | NOHATUSIMU: CTerneHb yucona,
CoLManbHOM HampaB/ieHHOCTH, | JorapupM 4uc/ia; YMeHUe BBIIOIHATh
CMIOCOOHOCTh  MHULIMUPOBATh, | BBIUHC/IEHHE 3HaueHUU
I1/1IaHUPOBAaTh U rnpeoOpa3oBaHusi BbID)KEHUN CO

Y CaMOCTOSITe/IbHO BBITIOJHATL | CTereHs MU U norapugpmamy,
TaKyIo JIesITe/IbHOCTb; ripeoOpa3oBaHus IpobHO-
- UWHTepeC K Ppas3/MuUHbIM | paLMOHAbHBIX BbIPA)KEHUH;
chepam  mipodeccroHansHOM | TTPG3. YMmenue OreprUpoBaTh
JesITe/IbHOCTH. TOHSATUSIMU: paLMoHabHbIe,
MetanpemeTHble pe3y/bTaThl | MppaLMOHA/IbHbIE, roKasaresbHble,
JO/DKHBI OTpakaTh: CTeleHHble, norapudpmMuueckue,
OBnafieHe yHUBepCaJbHbIMUA | TPUTOHOMETPUYeCKWe ypaBHEHUs U
yueOHBIMHM T103HaBaTeIbHbIMY | HEPABEHCTBA, UX CUCTEMBI;
JeNCTBUSIMU: [1P64. YMeHue OIlepupoBaTh
a) ©0a3oBble JIOTMUECKWE | TOHATUSAMU: (QYHKIMs, HerpepbIBHAs
JeNCTBUS: byHKLMS, TIPOU3BO/HAS,
- CaMOCTOSITe/IEHO | MepBooOpa3Ha, oripezie/IeHHbIN
(opMynrpoBaTh VIHTerpar; yMeHue HaXO/IUTh
Y aKTya/JM3upoBaTh NMpobieMy, | MPOMU3BOJHbBIE 3/1eMeHTapHbIX
paccMaTpuBaTh GyHKUMM, UMCMOMb3ysl  CIpaBOUHbIE
ee BCeCTOPOHHE; MaTepHaJbl; VCCIIe/loBaTh B
- yCTaHaB/IMBaTh | MPOCTeHIIMX caydyasx GyHKIMU Ha
CyLLleCTBEeHHbIN NIpU3HaK | MOHOTOHHOCT, HaXO/IUTh
15017 OCHOBaHUS JJist | HaubosibIMe
CpaBHeHMs, KJacCU(pUKALMM | U HauMeHblMe 3HaueHus (yHKLW;
1 0000111eHYs; CTPOMTb TpaMKM MHOTOUJIEHOB C
- OTpe/iesisATh 1|eJId | MCII0/Ib30BaHUeM anrapara
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JieATeIbHOCTH, 3a/laBaThb
rmapamMeTpbl U KPUTEPUU UX
JOCTH)KEHHS;

- BBISIBJIITh 3aKOHOMEPHOCTH U
TIPOTHUBOPEUHSI

B paccMaTpUBaeMbIX
ABJIEHUSX;
- BHOCHUTb KOPPEKTHUBHI B
JeATe/IbHOCTD, OLIeHUBATh
COOTBETCTBHE pe3y/bTaToB
1[eJIIM,  OL[eHHWBaThb  PUCKH
TI0C/IeICTBUM JIeSITe/IbHOCTH
0)0a30BbIe KCC/IeI0BATEIbCKUE
JeUCTBUS:

- BJIaJIeTh HaBbIKAMHU yueOHO-

HCCJIeI0BaTeNbCKOM

U TIPOEKTHOM [1eSITeJTbHOCTH,
HaBbIKaMH paspeleHus
npobJiem;

- BBLISIB/ISITh TIPUUHUHHO-
c/ieICTBEHHbIE CBSI3U
U aKTyaJH3UpOoBaTh 3ajjauy,
BBI/IBUTATh TUTIOTe3y
ee pelleHus, HaXOJUTh
apryMeHTbI

JUIST  JOKa3aTe/lbCTBa  CBOMX
YTBEPXK/IeHWH, 3a/laBaTh
rmapaMeTpel M KPUTEpPHH
pelleHusT;

- aHAJIM3UPOBAaTh TO/yYeHHbIe
B X0/l PpellleHus 3a/lauu
pe3y/IbTaThl, KPUTHYECKU
OLI€eHWBAThb

ux JIOCTOBEPHOCT,
TIPOTHO3UPOBATh  U3MEHEHHe

B HOBBIX yC/IOBUSIX;
pa3pabaThIBaTh TJIaH PelIeHHs
1po0/ieMbl C yUeTOM aHaau3a
UMEIOIUXCA  MaTepHabHbBIX
Y HeMaTepuabHbIX PeCYPCOB;

- YMeTh TIepEHOCUTh 3HAHHS B

MaTeMaTH4eCKOro aHa/n3a;
TIPUMEHSITh TIPOU3BO/HYIO npu
pelieHnn 3a7a4
Ha [IBIDKEHWE; pellaTh MPaKTHKO-
OpUEHTHUPOBaHHbIE 3a/jaun
Ha HaubosbIlMe ¥  HAWMEHbIIIHe
3HAUEeHWs, Ha HaXOXJeHue TMyTH,
CKOPOCTH U YCKOPEHHS;

ITP65. Ymenue OTIepUpOBaTh

TOHATUSIMU: pal[MOHa/bHast (QYyHKLUS,
rokasarenbHasi (YHKIUSI, CTereHHast

byHKLMS, sorapudmMuueckas
GbyHKIWS, TPUTOHOMETPUYECKHe
byHKIMH, obpaTHbIe byHKLMY;

yMeHHe CTPOUTh IpaUKu U3yUeHHbIX
(yHKLIMM, HUCIIOMB30BaTh TpaUKy TpU
M3y4eHUU MPOLIeCCOB U 3aBUCUMOCTEH,
MpU  pelleHWd 3ajay U3 JIpyTux
yueOHbIX TIpeJMETOB U 3a/Jau U3
peasibHOM JKU3HU; BbIDa)KaTh
dbopMynamMu  3aBUCUMOCTA  MEXIY
BeJIMUMHAMU;

[TP66. YMeHue peliaTh TEKCTOBbIE
3a/jauy pas3HbIX TUIIOB (B TOM UMCJie Ha
MPOLIeHThl, [JOMM M  YacTH, Ha
[IBIDKEHUe, pabory, CTOMMOCTb
TOBapOB U YC/IYT, Ha/lOTH, 3a/laud W3
obmacTy  yripaB/ieHUsT JIMUHBIMA U
ceMelHbIMU (PUHAHCAMH); COCTaBJISATh
BbID@)KEHUS, ypaBHEHHs], HepaBeHCTBa
M UX CUCTeMbl IO YCJIOBUIO 3a/lauw,
WCCeoBaTh TI0JyUeHHOe pelleHhe U

OL|eHMBAaThb TIPaBZAoNoA00HOCTE
pe3y/bTaToB;

I1P67. YMenue OTepUpoOBaTh
TIOHATUSIMU: cpezHee
apudmeTHueckoe, Me/1aHa,
HauboJiblllee ¥ HaMeHbIllee 3HaUeHUs,
pasMmax, [JuCIiepcusi, CTaHJapTHOe
OTK/IOHEHWe  uucjioBoro  Habopa;

yYMeHWE U3BJ/1€KAThb, UHTEPIIPETUPOBATH

TI03HABATe/IbHYHO uHGbOPMALMIO, TIPEeJICTAB/IEHHYI0 B
W TIpaKTMYecKylo obsact | TabiMijax, Ha AuarpamMmMax, rpadukax,
)KU3HEIeSITeTbHOCTY; OTPaXKAIOL[YI0 CBOWMCTBA peaybHBIX
- yMeTb  UWHTEerpupoBaTh | MPOIIECCOB W SIBJIEHUM; TMPeACTAB/IITh
3HaHUs u3 pasHbIX | MH(OPMAIMIO C TIOMOLIbI0 Tab/MHL U
npeIMeTHBIX 001acTei; Jrarpamm; MCCIIe/J0BATh
- BBbIIBUTaTh HOBbIE WJIEH, | CTaTUCTUUECKHE [JaHHbIE, B TOM UKCIIe
npejjiaraTb ~ OpUTHHA/bHBIE | C IpUMEeHEeHUEM rpaduuecKux
TIO/IXO/IbI U PElLeHus] METO/IOB U 3/IEKTPOHHBIX CPE/ICTB;
T1P68. YmMenue OTIepUpPOBATh




TTIOHATUSIMU: CTy4yalHbIN OTIBIT
U cayvaliHoe cOOBITHe, BepOSITHOCTb
C/lyyaitHOTrO coObITHS; yMeHHe
BBIUMCJIATh BEPOSITHOCTb C
WCTI0/Ib30BaHUEM rpadryeckux
METOZI0B;  IPUMEHSITb  (hOPMYJIbI
CJI0’KeHUST u YMHO>KeHUsI
BepOSITHOCTeM, KOMOMHAaTOpHbIe
¢dakTel ¥ ¢dopMyabl TIpU pelleHur
3ajauy; OLleHMBaTb  BePOSITHOCTU
peanbHBIX  COOBITHI;  3HAaKOMCTBO
CO CJlyvaliHbIMU BeJIMUMHAMH; YMeHHe
MPUBOJUTL  TIPUMEPBI  TPOSIBJIEHUs
3aKOHa OOJIBIIMX YMCeN B MPUPOAHBIX
1 0011|eCTBEHHBIX SIBJIEHUSX;

ITP69. YMmeHue OTIePUPOBATh
TOHSATHUSIMU: TOUKa, npsiMasi,
T/IOCKOCTB, MIPOCTPaHCTBO,
JIBYTDaHHBIA YTOJ, CKpeLUBarolrecs
npsiMble, rapasuie/IbHOCThb u
TreprieH/IMKyIspHOCTb TMIPSIMBIX
Y IIJIOCKOCTEeH, Yo/l MeXXy MpSIMbIMH,
yromn MeXy NIpSIMOK
M IUIOCKOCTBIO,  Yrojl  Mexny
MJIOCKOCTSIMH, PacCTOsIHWUe OT TOUKHU
[0 TUIOCKOCTH, pacCTOsiHUEe MeXAy
MIPSIMBIMH, paccTosiHue MeXxay
IIJIOCKOCTSIMM; YMeHHe HCII0/b30BaTh
Mpd  pellleHuH 3a7jlad  U3y4yeHHbIe
(GakTel ¥ TeopeMbl IJIaHUMETPUY;
yMeHHe OIleHUBATh Pa3Mephbl 00beKTOB
OKpY’Karolllero Mupa;

I1P610. YMenue onepupoBaTh
TOHSTUSIMA: MHOTOTPDAHHHMK, CeueHUe
MHOTOTDaHHUKa, KyO0,

napasiienenunesi, Ipyu3Ma, MUpaMuja,
¢urypa ¥ TIOBePXHOCTb BpallleHus],
LWWH/D, KOHYC, 111ap, cdepa, ceueHus

Gburypbl  BpalleHWs,  TUIOCKOCTb,
Kacaromjasicas  cdepbl,  ITUIMH/PA,
KOHyCa,  TUIOIIQ[b  TIOBEPXHOCTH
MTUPaMU/IbI, TIPU3MBI, KOHYCa,
LWINHPA, TUIomaAb cdepbl, 00beMm
KyOa, MPSIMOYTOJTBHOT'O
rapasuiesienure/a, MTUPaMU/IbI,

MpU3Mbl, LWIMHADPA, KOHYyCa, Llapa;
yMeHHe W300pakaTb MHOTOTPaHHUKU
Y TIOBEPXHOCTH BpallleHus], UX CeYeHUs
OT pPYKH, C TIOMOIIbI) YepTEeKHbIX
WHCTPYMEHTOB u 3/IeKTPOHHBIX
CpeJCTB; yMeHHe pacro3HaBaTh




CUMMETPUIO B TIPOCTPAHCTBE; YMEHHUE

pacro3HaBaTh MpaBUIbHbBIE
MHOT'OT'DaHHUKW;

I1P611 YMmeHue OTIEPUPOBATh
TIOHATHSIMH: JIBIDKEHHE
B TIPOCTPAHCTBE, TM0/[00HbIe GUTYPBI B
TIPOCTPAHCTBE; WCTIO/Ib30BaTh

OTHOIIIeHWe TIIoIaZiell MoBepXHOCTeM
U 00beMOB MOAOOHBIX GUTYp TIpU
pellieHny 3a/iay;

[1P612. YMenue BBIUUCJISATh
reoMeTpUuecKie BeUUMHBI (/JIMHa,
yroj, IUIOIaZib, O0OBEM, TUIOU[A/b
TOBEPXHOCTH), UCMO/b3ys] U3yUeHHbIe
(hopMyJibI U METO/IbI;

I1P613. Ymenue OTIePUPOBATh
TOHATUSIMU: TIPSMOYTOJIbHAsI CHUCTeMa
KOOpAMWHAT,  KOODJAWHAThl  TOYKH,
BEKTOp, KOOp/JWHAThI BEKTOpa,
CKa/sipHOe  TpOW3Be/leHHe,  yroi
MeXJy BEeKTOpaMH, CymMMa BeKTOpPOB,
Mpov3Be/leHre BeKTOpa Ha YMUCJIO;
HaxO[uTh C TIOMOILLI0 H3YUeHHbIX
¢bopMyn  KOOpAMWHATBI  CepeJuHbI
OTpe3Ka, pacCTOsIHhe MeXAy [BYMs
TOUKAMU;

[1P614. YmeHue BbIOMpPATh
TOAXOASAIIMM  WU3yUeHHbIH  MeTo[
[T pellieHUsl 3a/lauM, pacrio3HaBaTh
MaTeMaThyecKue (akThI
M MaTemMaTuueckhe  MojJileld B
MIPUPOJHBIX U 00111eCTBEHHBIX
SIB/IEHUSIX, B UCKYCCTBe; yMeHHe

MIPUBO/IUTH NIPUMepPbl MaTeMaTUUeCKUX
OTKPBITUM DPOCCHUMCKOM W MHMPOBOU
MaTeMaTH4YeCKOW HayKu

OK 02. |/TnyHOCTHBIE pe3ynbrathl | [TP61. Biagenue MeToJaMu
lIcriosib30BaTh [OJDKHBI OTpakaTb B YaCTH: | JJOKa3aTesbCTB, a/ropuTMamMu
COBPEMEHHbIe LIEHHOCTY Hay4YHOI'O [TI03HaHUS: | pelleHus 3ajauy; yMeHue
Cpe/icTBa IOWCKA, |-C(hOPMHPOBaHHOCTb (opmyMpoBaTh orpe/iesieHus],
QHa/IM3a Y | MUPOBO33peHUs, aKCUOMBI
VHTepIIpeTaliu COOTBETCTBYIOLLIErO Y TeOpeMbl, IPUMEHSTh UX, IPOBOJUTH
MHpOpMalliK, U |COBPeMEeHHOMY YPOBHIO | JlOKa3aTe/lbHble pacCyXAeHus B Xoje
MH(pOPMaLMOHHbIE |pa3BUTHS HayK1 U | pelleHMs 3a/ay;
TeXHOJIOTUM  JJis1 | 0011leCTBeHHOM npakTuky, | [TP62. YMmenue onepupoBaTh
BBITIOJTHEHUS! 3a/la4 | OCHOBAHHOI'O TIOHATUAMU: CTereHb YUCIIa,
npogeccMoHaIbHO |Ha Juasore Ky/bTYyp, | Jorapudm uucsa; yMeHHe BbITIOIHSTh
11 eI TeIbHOCTH CMOCOOCTBYIOIIET0 OCO3HAHUIO | BBIUMC/IEHHE 3HavYeHui
CBOEro MecTa B | U TpeoOpa3oBaHMsl BBbIPA)KEHUI CO
TIOJIUKY/IbTYPHOM MUPE; CTereHsIMU 1%} norapugmamy,
MertanpejMeTHbIe pe3yJsbTaThl | Mpeobpa3oBaHusi JpobHo-
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JTOJDKHBI OTPa’KaTh:
OBnajieHre yHUBepCaTbHBIMU
yueOHbIMM TI03HaBaTeIbHBIMU
JIeCTBUSIMU:

B) paboTa c uHdpopmare:

- B/AJIETh HaBbIKaMU
MoJiyueHusst ~ WHGOPMALUKU3
HCTOYHHUKOB pasHBbIX THIIOB,
CaMOCTOSITe/TEHO
OCYILIeCTBJISATh TIOWCK, aHaJu3,
CUCTeMaTU3aluion
VMHTeprpeTalnuo HUHbOopMaIu
pa3MUHbIX  BUAOBU  (hopMm
TIpe/ICTaBJIeHuUsI;

- co3jaBaTh
pa3/InYHbIX
yueToM
vHpopMauut U
ayJUTOpHH,
OTITUMAJTEHYIO
Tripe/iCTaBIeHUs

Y BU3ya/M3aliuy;

- OLIeHUBaThb JOCTOBEPHOCTb,
JIETUTUMHOCTb ~ UH(MOpPMaIUH,
ee COOTBETCTBUE TIPAaBOBBIMHU
MOpaJIbHO-3TUYeCKUM HOpMawm;
- WCTOJb30BaTh  Cpe/iCTBa
HMH(OPMaLMOHHBIXU
KOMMYHHUKaI[MOHHBIX
TeXHOJIOTUM B
KOTHUTHBHBIX,
KOMMYHUKaTUBHBIXU
OpraHU3aIMOHHBIX
cobsroieHeM
3PrOHOMUKH,
0e30MacHOCTH,
pecypcocOepexxeHus],
MIPAaBOBBIXM 3TUUECKUX HODM,
HOpM UHGbOPMAaLMOHHOM
6e30macHOCTH

TEeKCTBI B
dbopmaTax C
Ha3HaueHUust
11eJIeBOM
BbIOMpast

(hopmy

pelleHnun

3a7ay ¢
TpebOBaHMM
TeXHUKH
TUTWEHBI,

PpallMOHAJIBHBIX Bpra)KEHI/Iﬁ;

I1P63. YMmeHue OTIEPUPOBATh
TTOHATHUSIMH: paljvoHabHbIe,
vppalvoHa/bHbIe, roKa3aTesibHble,
CTereHHbIe, norapudmuueckue,
TPUTOHOMETPUYECKWe ypaBHEHUS U
HepaBeHCTBa, UX CUCTEMBI;

[1P64. YmeHue OTIEPUPOBATh
MOHATUSAMU: (DYHKIMS, HerpepbIBHasI
byHKIMS, TIPOU3BO/IHAS,
niepBooOpasHasi, orpe/iesieHHbIN
WHTerpart; yMeHue HaXO/IUTh
TIPOM3BO/IHBIE 3/IeMeHTapHbIX
(GyHKLMM, UCTMOMb3ysi  CIpaBOYHbIE
MaTepHaJlbl; WCC/Ie/IOBaTh B

MPOCTeNIINX C/ydasX GYHKIUM Ha
MOHOTOHHOCTb, HaxoJUTh
HaubosibIIIMe

M HaUMeHblIMe 3HaueHus (YHKIIU;

CTPOUTb TpadUKd MHOTOUIEHOB C
HCII0/Tb30BaHUEM arrapara
MaTeMaTHYeCKOro aHa/M3a;
TIPUMEHSITh TIPOU3BO/THYIO Tpu
peleHuH 3az1a4
Ha [IBWDKEHWe; peIlaTh TPaKTUKO-
OpPHEHTUPOBaHHbIE 3a7iaunt
Ha HauOoO/bIIME W  HaWUMEHbIIIHe
3HAUeHWs, HA HAXOXKAEHWe TYyTH,
CKOPOCTH U YCKOPEHHUS;

ITP65. YMmeHue OTIEPUPOBATh

TOHATUSIMU: pal[MOHa/bHast (GYHKIUS,
rokasarenbHasi (QYyHKIUsS, CTeleHHas

¢byHKLWSA, norapugpmuueckas
byHKLuS, TPUTOHOMeTpHUYecKue
¢byHKLIMY, oOpaTHbIe ¢byHKUMY;

yMeHHe CTPOUTb TPapUKu M3yueHHbIX
(bYHKLUH, UCTIO/B30BaTh rpaduKu TIpu
M3yUeHHUH MPOLIeCCOB U 3aBUCUMOCTEH,
MpU  peIlleHWd 3a/lad U3 APYTuX
yueOHbIX TIpeIMETOB U 3a/jauy U3
peanbHOI JKU3HU; BbIPa)kaTh
dbopMynamMu  3aBUCHMOCTH  MEXY
Be/ITMUMHAMU;

[TP66. YMeHue pellaTh TEKCTOBBIE
3a/]lauy pa3HbIX TUTIOB (B TOM UMCJie Ha
MPOIIeHThI, [JOJMM W  4YaCTH, Ha
JIBIDKEHUe, pabory, CTOMMOCTb
TOBApOB M YCJIyT, HaJlOTH, 3aZjaud U3
obmacTy  yripaB/ieHWsI JIMUHBIMA U
ceMelHbIMU (pMHAHCAMH); COCTaBJIATh
BbID)KEHUs, YDAaBHEHHsI, HEPaBEHCTBA




U HUX CHUCTEMBI I10 YCJIOBUIO 3d/d4Hy,
HCC/1eJ0BaTh IOJIy4YeHHO€e pellleHre H

OL|eHMBAaThb TPaBAoNoA00HOCTE
pe3y/bTaToB;

I1P67. YMenue OTepUpoOBaTh
TIOHATUSIMU: cpezHee
apudmeTHueckoe, Me/1aHa,

HauboJiblllee ¥ HaMeHbIllee 3HaUeHUs,
pa3Max, /UCTepcusi, CTaHJApTHOe
OTK/IOHEHWe  uuc/ioBoro  Habopa;
yMeHHe W3BJieKaTh, HHTEPIPeTUPOBaTh
vHbOpMaLIMIO, TIPeJCTaB/IeHHYI0 B
Tabnuijax, Ha AUarpamMMax, rpajukax,
OTpPaKaroIlyl0 CBOWCTBA peasbHbIX
TIPOLIECCOB U SIBJIEHUH; TIpe/ICTaB/ISTh
MHOPMALIMIO C TOMOIIBbI0 Tab/uI] U
Jviarpamu; WCCJIe/IOBaTh
CTaTUCTUUECKHe JaHHbIe, B TOM UHCJIe
C TIpUMeHeHreM rpaduueckrx
METO/IOB U 37IEKTPOHHBIX CPe/CTB;
ITP68. Ymenue OTIepUpOBaTh
TIOHSITUSIMU: CnyJyaliHbIN OTBIT
U caydaiiHoe cOOBITHe, BepOSTHOCTD
CJlydaitHOTO coObITHS; yMeHHe
BbIUHC/IATh BEPOSITHOCTh C
WCTIOTb30BaHUEM rpaduuecKux
METO/IOB; ~ TPUMEHSTH  (HOPMYJIBI
CJIOKeHUsT u YMHO>KeHUsI
BEPOSITHOCTEH, KOMOMHATOpHbIe
dakTel U GOpMYJBI TIPU  pellleHUU
3a71ay; OLleHMBaThb  BEpPOSTHOCTU
peanbHbIX  COObITUM;  3HAKOMCTBO
CO C/Iy4aliHBIMHM BeJTMYMHAMU; YMeHUe
MIPUBOJUTL  TIPUMEPBI  TPOSIBJIEHUs
3aKOHa OOJIBIIMX YHMCeT B TPUPOJHBIX
1 0011]eCTBeHHBIX SIBJIEHUSIX;

ITP6O. Ymenue OTIepUpOBaTh
TIOHSATHUSIMHU: TOUKa, nipsiMasi,
TJIOCKOCT, MIPOCTPAHCTBO,
JIBYTDAHHBIA YTOJ, CKPeL[UBaIOIHecs
TpsiMbIe, TiapasiielbHOCTh u
neprieH/IKYISPHOCTh TIPSIMBIX
Y TIJIOCKOCTEeH, Yrol MeXXAy TIPSMBIMH,
yron MeXIy TIpSIMO#
U TUIOCKOCTBIO,  yrOoa  MeXIY
TJIOCKOCTSIMH, PacCTOSIHUE OT TOUKHU
[0 TIJIOCKOCTH, pAaCCTOSHUE MeXIY
TIPSIMBIMH, paccTosiHre MeXy
TJIOCKOCTSIMU; YMEHHe HCIOIb30BaTh
MpU  pellleHuH  3a7lad  U3y4yeHHbIe
GakThl UM Teopembl TIAHWMETPUH,
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yMeHHe OLIeHUBaTh pa3Mepbl 00BEKTOB
OKpY>KaroIIlero MUpa;

I1P610. YMeHue  onepupoBaTh
TOHSTUSIMU: MHOTOTPDAHHHMK, CeueHUe
MHOT'OTPaHHUKa, KyO0,

napasiienenunesi, Ipyu3Ma, MUpaMuza,
¢urypa ¥ TIOBePXHOCTb BpallleHus],
LWWH/D, KOHYC, 111ap, cdepa, ceueHus

Gburypbl  BpalleHWs,  TUIOCKOCTb,
Kacaromjasicas  cdepbl,  IUIMH/PA,
KOHyCa,  TUIOIIQ[b  TIOBEPXHOCTH
MTUPaMU/IbI, TIPU3MBI, KOHYCa,
LWINHPA, TUIomaAb cdepbl, 00beMm
KyOa, MPSIMOYTO/TbHOT'O
rapasuiesienurne/a, MTUPaMU/IbI,

MpU3Mbl, LWIMHADPA, KOHYyCa, Llapa;
yMeHHe W300pakaTb MHOTOTPaHHUKU
Y TIOBEPXHOCTH BpallleHus], UX CeYeHUs
OT pPYKH, C TIOMOIIBI) YepTEeXHbIX

WHCTPYMEHTOB 51 3/1eKTPOHHBIX
Cpe/iCTB; yMeHue pacrio3HaBaTh
CUMMETPHUIO B TIPOCTPAHCTBE; YMeHUe
pacrio3HaBaTth TpaBU/IbHbIE
MHOTI'OIPaHHUKH;

I1P611 YMeHue OTepUpoOBaTh
TIOHATUSIMU: [IBIKeHHe
B TIPOCTPAHCTBE, TIOJ00HBIE (GUTYPHI B
MPOCTPaHCTBe; HCII0/1b30BaTh

OTHOIIIeHHE TUIOINIaJiell TMOBEePXHOCTel
u 00peMoB TI0/0OHBIX (uryp mipH
pellieHnH 3a/iay;

[1P612. YmeHue BBIUNCJIATh
reoMeTpuueckKre BeJMUMHBI (/JIMHa,
yron, TIUiOaAb, o0OBeM, TUIOL[A/Ib
TOBEPXHOCTH), UCTIONb3ys M3yUeHHbIe
(hopmyJibI U METO/IbI;

I1P613. YMenue onepupoBaTh
TOHATUSIMU: TIPSIMOYTOJIbHAsI CHUCTEMa
KOOpJWHAT,  KOOpJWHAThl  TOUKH,
BEKTOD, KOOp/JWHAThI BEKTOpa,
CKajsipHOe  TIpOM3Be/ieHHe,  yroi
MeX/ly BeKTOpaMH, CyMMa BEKTOpPOB,
Tpouv3Be/ieHe BeKTOpa Ha YUCJIO;
HaxouTb C TIOMOLIbI0 H3YUYeHHbIX
dbopMyn  KOOpAMHATHI  CepeauHbI
OTpe3Ka, pacCTOssHWe MeXJy [BYyMs
TOUKAMU;

I1P614. YMmeHue BLIOMpAThH
MOAXOASAIIMM  WU3YUEHHbIM  MeTO[
[Is1 pellleHusl 3a/lauM, pacrio3HaBaTh
MaTeMaThuecKue (bakTbI
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¥ MaTemaThyeckKue
MIPUPOJHBIX U 0011]eCTBEHHBIX
AB/IEHUSIX, B WCKYCCTBe; yMeHue
MIPUBO/IUTH NIPUMepPbI MaTeMaTUUeCKUX
OTKPBITUM DPOCCHUMCKOM W MHMPOBOU
MaTeMaTH4YeCKOW HayKu

MOJied B

OK
ITnanvpoBaTh

03.

N pedIn30BLIBATb

coOCTBeHHOe

ripoeccroHabH

oe

n JIMYHOCTHOe

pa3BUTHE,

npeJripuHUMares

BCKYHO
JlesITeIbHOCTD
B

ripoeccroHabH

on
WCIIO/Ib30BaTh
3HAHUSA

cdepe,

10 TIpaBOBOM U

(brHaHCOBOM
rPaMOTHOCTH
Pa3/InYHbIX
JKU3HEHHBIX
CUTYyaLUsX

B

JINUHOCTHBIE  pe3yJ/bTaThbl
JIOJDKHBI OTpakaTh
B YyacTu: JYXOBHO-
HPaBCTBEHHOT'O BOCITUTAHUSI:

- c(hopMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HaHwus,
3TUYECKOr0 TIOBe/leHuS;

- CIIOCOOHOCTHL  OLIEHUBATh
CUTyalldl0 W TIPUHUMATh
0CO3HAHHBIE pelLleHws,
OPUEHTHUPYSICb Ha MOpaJbHO-
HDaBCTBEHHbIE ~ HODMBI W
L|eHHOCTH;

- 0CO3HaHUe JIMYHOTO BK/IaJja B
II0CTpOeHe YCTOWYUBOTO
Oyay1ero;

- OTBETCTBEHHOE OTHOLLIeHHWe K
CBOUM POAUTESIM
U (Wm) [ApyrdM 4ieHam
CeMbd, CO3/IaHUIO CeMbU Ha
OCHOBe 0CO3HAHHOTO
TIPUHSITHS LleHHOCTel
cemMenHoU JKUA3HU B

COOTBETCTBUM C TPaJULIUSIMU
HapozoB Poccuy;
MerTamnpeZmeTHble pe3y/bTaTbl
JIOJDKHBI OTpaXkaTh:
OBnasieHre yHHBepCalbHBIMU
peryasiTUBHbIMU JeNCTBUSIMU:
a) caMOOpraHu3aLus:

- CaMOCTOSITETEHO
OCYIIIeCTB/IATh
TI03HABaTeTbHYIO
JieITeIbHOCTb, BBISIB/ISITD
1Ipo0JIeMBI, CTaBUTH
u (hopMynrpoBaTthb
coOCTBEHHbIE 3a/jauu
B obpa3oBaTe/IbHOM
JeITeTbHOCTU M >KU3HEHHBIX
CUTYal[UsIX; CaMOCTOSITEJTbHO
COCTaB/SATh TJIaH  pellIeHust
nipo6/IeMbl C yueToM
VMEIOLINXCSI pecypcos,

COOCTBeHHBIX BO3MOKHOCTEH
W TIpeJrouTeHUH;  JaBaTh

I1P61. Bnanenue MeToZaMU
JlOKa3aTesbCTB, anropuTMamu
peLieHus 3a71ay; yMeHue
(hopMynupoBaTthb onpejieseHus,
aKCMOMBI

Y TeOpeMbl, IPUMEHSTh UX, IPOBOJUTH
Jl0Ka3aTe/lbHble pacCyXJeHUs B XOJe
pelleHYs 3a/ay;

[1P64. YMmenue onepupoBaTh
MOHATUAMM: (DYHKLUS, HelpepbIBHAs
byHKLWSA, MIPOM3BO/IHAS,
nepBoobpasHas, oripezie/IeHHbIN
WHTerpar; HaXO/IUTh
NIPOM3BO/IHbIE 3/1eMeHTapHbIX
GbyHKUMH, UCMOMb3ysl  CIpaBOUYHbIe
MaTepHa’bl; VCCIIe/lOBaTh B
MPOCTeHIINX C/Iydasix (QYHKLUM Ha
MOHOTOHHOCTb, HaXO0/IUTh
HauOoJblINe

Y HavMeHblIMe 3HaueHusi (PYHKLUM;

yMeHue

CTPOUTb TpaduKd MHOTOUIEHOB C
UCITI0/Tb30BaHUEM arrapara
MaTeMaTH4eCcKoro aHau3a;
TIPUMEHSITh TIPOU3BO/IHYIO Tpu
peleHun 3a71au
Ha /[IBIDKEHWe; pellaTh IPaKTHKO-
OpPUEHTUPOBaHHbIE 3a71aun
Ha Hawbonbllie U  HaWMeHbILHe
3HaueHWs, Ha HaXOXKJeHWe TyTH,
CKODOCTH ¥ YCKOPEHHUS;

[1P65. YMeHue OTepupoBaTh

IMOHATUAMU: PallMOHA/IbHaA (DYHKL[I/IH,
TTOKad3aTe/IbHas Q)YHKL[I/IH, CTerneHHasd

byHK1MS, JiorapudmMuueckas
GbyHKLWSA, TPUTOHOMETPUUECKHe
byHKIMY, obpaTHbIe byHKIMY;

yMeHHe CTPOUTh IpaUKu U3yUeHHBIX
(GbyHKIMH, HMCroib30BaTh rpadvKy Tpu
M3y4eHUU MPOLIeCCOB 1 3aBUCUMOCTEH,
MpU  pelleHWd 3ajady U3 JIPYTUX
yueOHbIX TpeJAMETOB U 3ajau U3
peanbHOU JKW3HY; BbIpa)KaTh
dbopMynaMyd  3aBUCUMOCTA  MEXIY
BeJTMUMHAMU;

[TP66. YmeHue pellaTh TeKCTOBbIE
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OLIEHKY HOBBIM CUTYal[UsIM;
0) CaMOKOHTPO/JTb:
WCTI0/b30BaTh
pednekcuu
CUTYyal[1H,
pelleHus;
- yMeTb OILleHUBaThb PUCKU U
CBOEBPEMEHHO TIPUHUMATh
pellieHus TI0 UX CHIKeHUIO;

B) SMOLIMOHAJTbHBIN
VIHTEJIJIEKT, TMpeArio/ararwliun
c(hOpMHPOBAHHOCTb:
BHYTpeHHel MOTUBALIUH,
BK/IIOUAlOIlell CTpem/ieHHe K
JOCTIDKEHUIO Lleld U YCIiexy,
ONTUMM3M, HWHULIMATUBHOCTD,
yMeHHe JelCcTBOBaTh, UCXO/[s
W3 CBOUX BO3MOXXHOCTEH;

- SMIaTUM, BK/IIOUAIOLeN
CIIOCOOHOCTH TIOHUMATh
SMOL[MOHA/NILHOE  COCTOSIHUE
IpYTHUX, YUUTBIBAaTh
ero TMpU  OCYLIeCTBAeHUH
KOMMYHHKAIH, CIIOCOOHOCTD
K COUYBCTBUIO u
corepeXUBaHUIO;
- COLMaJbHBIX
BKJTFOYAFOLIUX
BLICTpanBaTh
JpYTUMU
3a00TUTHCH,
WHTepec U
KOH(JIUKTBI

TIpHEeMBbI
I/ OLIeHKH
BbIOOpPa BEpPHOTO

HAaBLIKOB,
CIT0COOHOCTH
OTHOIIIEHUA C

JIFOIbMH,
TIPOSIB/ISATD
paspeliiath

3a/]auy pa3HbIX TUTIOB (B TOM UMCJie Ha
MPOIIeHThI, [JOJMM W  4YaCTH, Ha
JIBIDKEHUe, pabory, CTOMMOCTb
TOBApOB W YCJIyT, HAaJlOTH, 3aZiaud U3
obmacTy  yripaB/ieHHWsI JIMUHBIMUA U
ceMelHbIMU (pMHAHCAMH); COCTaBJIATh
BbIDa)KeHUS, ypaBHEHHs], HepaBeHCTBa
U UX CHUCTeMbI TI0 YCJIOBUIO 3a/lauM,
WCC/ieloBaTh TOMyYeHHOe pelleHre U

OLIeHUBATh TpaB/o110/100HOCTh
pe3y/bTaToB;

I1P67. YMmeHue OTIEPUPOBATh
TIOHATHUSIMH: cpefHee
apudMeTHUeCKoe, Me/raHa,
HauboJIbIlIee ¥ HaUMEHbIIIee 3HAUEHHUS,
pa3smax, /JUCTepCHsi, CTaH/JapTHOe
OTK/IOHEHHWEe  YKMCIOBOTO  Habopa;

yMeHUe U3BjieKaTb, UHTEPIIPETUPOBATh
vHpOpMaLMIO, TpeJCTaB/eHHYI0 B
TabsMilax, Ha JuUarpaMmax, rpadukax,
OTpaKaloIllyl0 CBOWCTBA peasbHbIX
TPOLIeCCOB W SIBJIEHUM; TIPeJCTaB/SATh
vH(OpPMAIMI0 C TIOMOIIBI0 TabmUI| U
Jluarpamu; WCC/Ie[|0BaTh
CTaTUCTUUECKHe JJaHHbIe, B TOM UHC/Ie
C TIpUMeHeHeM rpaduueckrux
MeTO/IOB U 3/IeEKTPOHHBIX CPe/ICTB;
I1P68. YMmeHue OTIePUPOBATh
MOHATUSIMU:  CAyUYalHBIM  OMBIT U
clydaiiHoe — COOBITHE, BEepOSITHOCTb
CJlyyaitHOTrO coObITHS; yMeHUe
BBIUUC/ISITh BEpPOSITHOCTh C
WCTI0/b30BaHUEM rpaduueckux
METO/IOB; MPUMEHSTb  (HOPMYJIbl
CJI0’KeHUST u YMHOKeHUsI
BEpOSITHOCTEH, KOMOWHATOPHBbIE
¢dakTel ¥ ¢GopMyabl TIpU pelleHur
3ajau; OLIeHMBAaTh BEPOSATHOCTU
peanbHBIX  COOBITHI;  3HAaKOMCTBO
CO CIy4yaliHbIMK BeMUMHAaMH; yMeHUe
TPUBO/IUTh  TIPUMEpBI  TIPOSIBJIEHUSI
3aKOHa OOJIBIINX YKcCen B TIPUPOAHBIX
1 00II[eCTBEHHBIX SIBJIEHUSX;

I1P614. YMmeHue BLIOMpAThH
MOAXOASAIIMM  WU3YUEHHbIM  MeTO[
[/Is1 pellleHUsi 3a/laud, pacrio3HaBaTh
MaTeMaTuuecKre (hakTbI
¥ MaTemaThueckhe  Mojend B
TIPUPO/IHBIX U 00I1IeCTBEHHBIX
SIB/IEHUSIX, B HCKYCCTBE; yMeEHHe
TIPUBO/IUTH TIPUMeEpbI MaTeMaTUUeCKUX
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OTKPBITUM DPOCCHUMCKOM W MHMPOBOU
MaTeMaTH4YeCKOW HayKu

OK 04. | JInuHOCTHBIE pesynbratel | [1P67. YMmenue onepupoBaTh
SddexTrBHO JIOJDKHBI OTpakaTh | MOHATUSMM: cpeziHee
B3aMMO/IeHICTBOBA |B YaCTH: IIeHHOCTH HAy4yHOrO | apudMeTHyeckoe, MeZiiaHa,
Th TO3HAHUSI: 0CO3HaHMe | HauboJiblllee ¥ HauMeHblllee 3HaUeHus],
u paboTaTh B |LIEHHOCTH HayuyHOW | pa3max, [MCIepcusi, CTaHJapTHOe
KOJI/IeKTHBe J1esiTe/IbHOCTH, TOTOBHOCTb | OTK/IOHEHHWE  UHC/IOBOrO  Habopa;
Y KOMaHzie OCYILIeCTB/ISITb TPOEKTHYI0 M | YMeHHe WU3BjeKaTb, UHTepPIpeTHpOBaTh
WCC/Ie[JOBATe/NbCKYI0 vH(boOpMalMio, TpeJCTaBleHHYI0 B
JieATeIbHOCTh MHAVBUAYAIBLHO | TabsuIlax, Ha AuarpaMmax, rpadukax,
Y B TpyIIIe OTpPa)Kalolllyl0 CBOWCTBA peaybHbIX
MetanpemeTHble pe3y/bTaThl | MPOLIECCOB W SIBJEHUW; NPeJCTaBIATh
JOJDKHBI OTPaXKaTh: WHGOPMALIMIO C TOMOIIBbI0 Tab/uI] U
OBnasieHVe YyHHBepCaJbHBIMM | JAWarpaMM; VICC/Ie[|0BaTh
KOMMYHUKaTUBHBIMHU CTaTUCTUYECKUe JIaHHble, B TOM UHUCIIe
JeCTBUSIMU: C NIpYUMeHeHneM rpaduueckux
6)coBMecTHast 1eSITeTbHOCTD: METO/IOB U 37IeKTPOHHBIX CPe/ICTB;
- TIOHMMaThb W WCIoib3oBaTh | [TPG8. YMenue OTlepUpOBaTh
nperMMylllecTBa KOMaHJHOM U | MOHATHSIMU: CJIyYalHbIM ONBIT U
VH/IMBU/yaIbHOU PabOThI; clydaiiHoe — coObITHE, BEpOSITHOCTb
- MPUHUMATh el | C/IyyaiiHOro CoObITHS; yMeHue
COBMECTHOM  [leATeNIbHOCTH, | BBIUMC/IATH BEPOSTHOCTh C
OpraHM30BbIBaTh U | UCMOJIb30BaHUEM rpacdrueckux
KOOpPJWHUPOBATh [|eHMCTBUS 10 | METOZOB; MpUMeHSITh  (OpMYJIbI
ee JIOCTW)KEHHIO: COCTaBJ/ISITh | CJIOXKEeHUs u YMHOKeHUSsI
IJIaH JIeCTBUM, paclipefie/isiTb | BepOSATHOCTEM, KOMOMHATOpHBIe
poiM € y4yeToM MHeHu# | ¢akTbl ¥ (OpMysbl TIpDU PpelIeHUU
y4aCTHUKOB oOcy»zaTh | 3a7ay; OLIeHMBaTh BEpPOSATHOCTU
pe3yJibTaThbl COBMECTHOH | pealbHbIX COOBITHH; 3HAaKOMCTBO CO
paboThI; Cly4aliHbIMM ~ BeJIMUMHAMM; yMeHHe
OBnasieHVe yHHBepCalbHbIMU | TIPUBOAUTH  TIPUMEpbl  TMPOSIBIEHUS
PEry/ITUBHBIMU I€HICTBUSIMUA: | 3aKOHa OOJIBLIMX YMCeN B TPUPOJAHBIX
r) TIpUHSATHe cebs U ApYrux | U oOIIeCTBeHHBIX SIBJIEHUSX;
JIIOei: [1P614. Ymenue BbIOMpaTh
- TpUHMMAaTh MOTHMBBI W | TIOAXOJSIIUA W3y4YeHHBbI MeTon AJis
apryMeHThI [DYTUX JIIOflel IpU | pelleHusl  3a7aud,  paclio3HaBaTh
aHasnu3e pe3y/bTaToOB | MaTeMaTUuyecKue (hakTbI
JesITeIbHOCTY; ¥ MaTemaThuyeckve  MoJenu B
- TIpU3HaBaTb CBOe TMPaBO W | MPUPOJHBIX U 00I11IeCTBEHHBIX
1paBo JApyTUx JIOfieN | sIBeHUAX, B MCKYCCTBe; yMeHHe
Ha OIMOKWY; TIPUBO/IUTH TIPUMEPBI MaTeMaTUUeCKHUX
- pa3BuUBaThb  CIOCOOHOCTb | OTKPBITUM DPOCCUMCKON U MHPOBOMU
MOHUMAaTb MHUDP C TIO3WLUU | MaTeMaTUUeCKON HayKU
JPpYroro yejoBeka
OK 05. | JInuHOCTHBIE pe3ynbtatel | [TP61. Bnagenue MeToJaMu
Ocy1ecTBiATh JOJDKHBI OTpa)kaTb | [l0Ka3aTesbCTB, anropuTMamMmu
YCTHYIO W|B  4YaCTM:  SCTETUYECKOrO | pelleHUs 3ajau; yMeHUe
MYMCbMEHHYIO BOCIIMTAHUSA: (hopMynpoBaTthb orpe/iesieHus],
KOMMYHUKAIMIO |- 3CTeTUUeCKOoe OTHOLIeHWe K | aKCHMOMbl U TeOpeMbl, MPUMEHSITh UX,
Ha MUDY, BKJIIOYasi  SCTETHKY | NMPOBOJMTH Jl0Ka3aTtesbHble
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roCcyZilapCTBEHHOM
SI3BIKE
Poccuiickoii
®denepaluu

c y4eToM
ocobeHHOCTEH
COI[Ma/IbHOTO U
KYJIbTYPHOT'O
KOHTEKCTa

ObITa, Hay4HOT'O u
TeXHUYECKOT0 TBOPUECTBa,
CIIOpTa, TpyJa u

0011leCTBEHHBIX OTHOIIIEHUH;

- CIIOCOOHOCTb BOCTIPUHMMATh
pa3/iuuHble BUZBI MCKYCCTBA,
TPaJUI[MM U  TBOPYECTBO
CBOETO U [ApPYruX HApO/OB,
OLIYI[aTh IMOLIMOHAJIbHOE
BO3/leliCTBUe UCKYCCTBA;
MerTamnpeZiMeTHbIe pe3y/bTaThbl
JIOJDKHBI OTPakaTh:
OBnasieHre yHUBepCaJbHbBIMU
KOMMYHUKaTUBHBIMU
JIeCTBUSIMU:

a) oOIleHue: - OCYIIeCTB/IATh
KOMMYHUKAaILUU

BO Bcex cdepax )KU3HY;

- pacrio3HaBaThb HeBepOa/bHbIe
cpezcTBa 00lLeHNs], TTOHUMAaTh
3HaueHue COoLMaTbHbIX 3HAKOB,
pacro3HaBaTh  TPEANOCHUIKH
KOH(GIUKTHBIX ~ CUTyallud U
CMSr4aTh KOH(IUKTHI;

- pa3BepHYTO U JIOTUUHO
u3/araTb CBOIO TOUKY 3peHMUS C
WCTIO/Tb30BaHUEM  SI3bIKOBBIX
CpefCcTB

paccyX/ieHusi B X0/ie pellleHus 3a/jau;

I1P68. YMmeHue OTIEPUPOBATh
MOHATUSIMU:  CAyUYalHbIM  OMBIT U
clydaiiHoe — cOOBITHE, BEepOSITHOCTb
C/lyyaitHOTrO CoOBITHS; yMeHUe
BBIUUC/ISITh BEpPOSITHOCTh C
HCII0/Ib30BaHEM rpaduueckux
METO/IOB; MPUMEHSTb  (HOPMYJIb
CTIOXKeHUsI u YMHOKeHUsI
BEpOSITHOCTEH, KOMOWHATOPHbIE
¢dakTel ¥ ¢dopMyabl TIpU pelleHur
3ajau; OLIeHMBAaTh BEPOSATHOCTU
peasbHbIX  COOBITHI;  3HAKOMCTBO
CO CIy4yaliHbIMK BeMUMHAaMH; yMeHUe
TPUBO/IUTh  TIPUMEpBI  TIPOSIBJIEHUSI

3aKOHa OOJIBIIMX YMCeN B MPUPOAHBIX
1 0011|eCTBEHHBIX SIBJIEHUSX;

ITP69. YMmeHue OTIEPUPOBATh
TIOHSATHUSIMU: TOUKa, nipsiMasi,
TJIOCKOCTB, MIPOCTPaHCTBO,
JIBYTDaHHBIA YTOJ, CKpeLUBaroIrecs
npsiMble, rapasuie/IbHOCThb u
TreprieH/IMKyIspHOCTb TMIPSIMBIX
Y IIJIOCKOCTEeH, yTroJl MeXXy MpSIMbIMH,
yromn MeXy NIpSIMOM
W IUIOCKOCTBIO,  Yrojl  Mexny
MJIOCKOCTSIMHM, PacCTOsIHUEe OT TOUKHU
[0 TUIOCKOCTH, pacCTOsiHUEe MeXAy
MIPSIMBIMH, paccTosiHue MeXxay
IIJIOCKOCTSIMM; YMeHHe HCII0/b30BaTh
Mpd  pellleHuH 3a7jad  U3y4yeHHbIe
(GakTel ¥ TeopeMbl IJIaHUMETPUY;
yMeHHe OIleHUBaTh pa3Mephbl 00beKTOB
OKpY’Karolllero Mupa;

I1P610. YMeHue  onepupoBaTh
TOHSATUSIMU: MHOTOTPDAHHHMK, CeueHUe
MHOT'OTDaHHUKa, KyO0,

rapa’suiesieniure]], Tpu3Ma, MUpPaMuja,
dburypa ¥ TIOBEPXHOCTb BpallleHU,
LWIMHAD, KOHYC, I1ap, cdepa, ceueHust
Gburypbl  BpalljeHWs,  TUIOCKOCTb,
Kacaromjasicas  cdepbl,  IUIMHJPA,
KOHyCa,  TUIOIIQ[b  TIOBEPXHOCTH
MTUPaMU/IbI, TIPU3MBI, KOHYCa,
LUWINHpPA, TUIomaAb cdepbl, 00beM
KyOa, MPSIMOYTOJTBHOT'O
rapasuiesienure/a, MTUPaMU/IbI,
MpU3MbI, I[WIWHAPa, KOHyCa, Ilapa;
yMeHHe W300pakaTb MHOTOTPaHHUKU
Y TIOBePXHOCTH BpallleHUs], UX CeUeHust
OT PYKH, C TIOMOMIbI0 UEPTEXHBIX
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WHCTPYMEHTOB u 3/IEKTPOHHBIX
CPeACTB;  yMeHWe  pacro3HaBaTh
CUMMETDUIO B TPOCTPAHCTBE; YMeHHe
pacrio3HaBaTh MpaBWIbHbIE
MHOT'OT'PaHHUKW;

I1P611 YMmeHue OTIEPUPOBATh
TIOHATHSIMH: JIBIDKEHHE
B TIPOCTPAHCTBE, TM0/[00HbIe GUTYPBI B
TIPOCTPAHCTBE; WCTIO/Ib30BaTh

OTHOIIIeHWe TIIolaZiel MoBepXHOCTeM
U 00beMOB MOAOOHBIX (GUTYp TIpU
pellieHny 3a/iay;

I1P612. YMenue BBIUUCJISATh
reoMeTpUuecKre BeUUMHBI (JJIMHa,
yroj, IUIOIaAb, O0OBEM, TUIOL[A/b
TOBEPXHOCTH), UCMO/b3ys] U3yUeHHbIe
(hopMyJibI U METO/IbI;

I1P613. Ymenue OTIEPUPOBATh
TOHATUSIMU: TIPSMOYTOJIbHAsI CHUCTeMa
KOOpAMHAT,  KOOpJAWHAThl  TOYKH,
BEKTOp, KOOp/JMHAThI BEKTOpa,
CKa/sipHOe  TpOW3Be/leHHe,  yroi
MeXXJy BEeKTOpaMH, CymMMa BeKTOpPOB,
Mpov3Be/leHde BeKTOpa Ha YMUCJIO;
HaxO[uTb C TIOMOILILI0 U3YUeHHbIX
¢bopMyn  KOOpAMWHATBI  CepeJuHbI
OTpe3Ka, pacCTOsIHhe MEeXAy [BYMs
TOUKAMU;

[1P614. YmeHue BbIOMpPATh
TOAXOAAIIMM  WU3yUeHHbIH  MeTo[
[T pellieHUsl 3a/lauM, pacrio3HaBaTh
MaTeMaThuyecKue (akThI
M MaTemMaTuueckhe  MojJileld B
MIPUPOHBIX U 00111eCTBEHHBIX
SIB/IEHUSIX, B UCKYCCTBe; yMeHHe

MIPUBO/IUTH NIPUMepPbl MaTeMaTUUeCKUX
OTKPBITUM DPOCCHUMCKOM W MHMPOBOU
MaTeMaTH4YeCKOW HayKu

OK 06. | JInuHOCTHBIE pe3ynbTaThl | TTP61. Bnanenue MeTOoJaMUu
[IposiByisAATE J0JDKHBI OTpakaTb | [JOKa3aTesbCTB, a/ropuTMamMu
IPa’KaHCKO- B YaCTH: pelieHus 3a/auy; yMeHue
NaTPUOTUYECKYHO |- TPaKAAHCKOTO BOCIMUTaHMS: | (POPMy/IHPOBaTh orpe/iesieHus,
MO3ULUIO, NIpUHATHE TPaJMLMOHHBIX | aKCMOMBI

JleMOHCTPUPOBATh | HALMOHAJIbHBIX, Y TeOpeMbl, IPUMEHSTh UX, IPOBOJUTH
OCO3HaHHOe o0111eyeIoBeUeCKUX JloKaszaTe/lbHble pacCyXJeHUs B Xofe
ToBe/leHue I'YMaHUCTHYeCKUX U | pelleHus 3a/ay;

Ha OCHOBe | IeMOKpaTUuYeCcKux LieHHocTeli; | TTP64. YMmenue onepupoBaTh
POCCUMCKUX -[1aTPUOTUYECKOT0 MOHATUAMM: (DYHKLUS, HelpepbIBHAs
[y XOBHO- BOCTIMTaHUSA: byHKLWSA, TpOW3BO/HaS,
HPaBCTBEHHbIX [[eHHOCTHOe OTHOILeHWe K | mepBooOpasHasi, orpe/ie/ieHHbIN
1[eHHOCTeH, B TOM |TOCy/IapCTBEHHbIM CHUMBOJIaM, | MHTErpas; yMeHHe HaxOJMTh
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yucsie
d y4eToOM
rapMOHM3al[u1
Me>KHALMOHAbH
BIX

u
MeXXpeTUTri03HbIX
OTHOIIeHUH,
MIPUMEHSITh
CTaH/apThI
AHTUKOPPYTIL[MOH
HOT'O TIOBeJIeHUS

HWCTOPUYECKOMY U
TIPUPOSHOMY Hac/e/uo,
raMsTHUKaM, TpaguLUsIM
Hapo/I0B Poccun,
JoctwkeHussm  Poccun B
HayKe, MCKYyCCTBe, CIIOpTe,

TeXHOJIOTUSIX U TPY/IE;
MertaripejMeTHbIe pe3y/IbTaThI
JIOTDKHBI OTpaXkaTh:
OBnazieHre yHUBepCaJTbHBIMU
PEryISTUBHBIMU JI€HCTBUSIMHU:
B) 9MOLIMOHAJTbHBIN
VIHTeJIJIEKT, TMpeArio/ararwlui
c(hOpMHPOBAHHOCTb:
--CaMOCO3HaHwUs,
BKJTFOYAIOII[ET0
TIOHUMATh cBOe
IMOIL[MOHA/ILHOE  COCTOSIHHeE,
BU/IeTh HalpaB/IeHUsI Pa3BUTHS
CcoOCTBEHHOM >SMOIL[MOHATBHOU
cdepbl, ObITH yBepeHHHIM B
cebe;

- CaMoperyIMpoBaHus,
BKJTFOYAIOII[ET0 CAMOKOHTPO/Ib,
yMeHue TIPUHUMATh
OTBETCTBEHHOCTb  3a  CBOe
TIOBe/IeHHe, CIIOCOOHOCTh
a/lanITUPOBAThLCS K
IMOLIMOHAIbLHBIM HW3MeHeHUsIM
U TIPOSIBJISAITh TMOKOCTB, OBITh
OTKPBITBIM HOBOMY;

- BHYTDPEeHHeW MOTHBAlUH,
BK/TIOUAOIL[el CTpeM/IeHHe K
JOCTIDKEHUIO LIeId U yCIiexy,
ONTUMM3M, WHUIIMATUBHOCTbD,
yMeHHe JelCTBOBaTb, WUCXOAS
13 CBOMX BO3MOKHOCTEH;

Cr10COOHOCTH

TPOM3BO/[HbIE 3/IeMeHTapHbIX
(GyHKLMM, UCIOMb3ysi  CIpaBOYHbIE
MaTepHaJbl; WCCIe/IOBaTh B

MpOCTeNIINX C/ydasX GYHKIUM Ha
MOHOTOHHOCTb, HaxoJUTh
HauboJibIIIMe

M HauMeHbllIMe 3HaueHus (PYHKIIU;

CTPOUTb TpaUKA MHOTOUJIEHOB C
WICITI0/Ib30BaHHEM anrapara
MaTemMaThUuecKoro aHau3a;
MIPUMEHSITh TIPOU3BO/IHYIO rpu
pelleHnun 3aja4
Ha /[BWKEHWe; pelllaTb IPaKTUKO-
OpHEeHTUPOBaHHbIe 3a/jauu
Ha Haubo/mbllie W  HaWMeHbIIIHe
3HaueHWs, Ha HaxoXJeHue MyTH,

CKOPOCTH U yCKOPEeHWUS;
[TP66. YMeHue pellaTh TEKCTOBBIE
3a/]auy pa3HbIX TUTIOB (B TOM UMCJie Ha
MPOIIeHTbI, [JOJMM W  4YacTH, Ha
JIBIDKEHUe, pabory, CTOMMOCTb
TOBApOB M YCJyT, Ha/lOTH, 3aZjaud U3
obmacTy  yripaB/ieHWsI JIMUHBIMA U
ceMelHbIMU (pMHAHCAMH); COCTaBJIATh
BbIpa)XEHUS, YPaBHEHHsI, HEpaBEeHCTBA
U UX CHUCTeMBbI TI0 YCJIOBUIO 3a/lauM,
WCC/ieloBaTh TOMyYeHHOe pelleHre U

OLIeHUBATb TpaB/0110/100HOCTh
pe3y/bTaToB;

I1P67. YMmeHue OTIEPUPOBATh
TIOHATHSIMH: cpefHee
apudmMeTHUeCKoe, Me/1aHa,
HauboJIbIlIee ¥ HaUMEHbIIIee 3HAUEHMUS,
pa3smax, /JUCTepCHs, CTaH/JapTHOe
OTK/IOHEHHWEe  YKMCIOBOTO  Habopa;

yMeHUe U3BJieKaTb, UHTEPIIPETUPOBATh
vHpOpMalMIo, TpeJCTaB/leHHYI0 B

- OMIaTWH, BK/IOUarolled | tabnuiiax, Ha JuarpaMmax, rpadukax,
CITIOCOOHOCTB MOHUMATh | OTpPaKaroLyl) CBOWCTBA peasbHbIX
5MOLIMOHA/ILHOE COCTOSIHME | TIPOLIECCOB M SIBJIEHWH; MpeJCTaB/sATh
JIPYTUX, YYUTBHIBAaTHL €ro TMpH | WHGOPMAIMIO C TIOMOIbI0 TaO/IUI| U
OCYLL|eCTBJ/IEHUH Jlyarpamm; WCC/1e/10BaTh
KOMMYHHKAIIMH, CIIOCOOHOCTb | CTaTUCTHUYECKHE JaHHble, B TOM UHCIe
K COUYBCTBUIO u|c TIpUMeHeHHeM rpaduueckrux
COTlepeKUBaHMUIo; MeTO/IOB U 3JIEKTPOHHBIX CpPe/CTB;

- CcolManbHBIX  HaBBIKOB, | ITPG8. YMeHue OTIepUpPOBAaTh
BK/TIOUAIOLUX  CITOCOOHOCTH | TIOHSTHUSIMU: CTyyaliHbIN OTIBIT
BBICTPaMBaTh OTHOIIEHUSI C | U C/yyaiiHoe COObITHe, BePOSITHOCTh
JpyrUMH JIIOIbMU, | CIy4aliHOTO CoOBITHS; yMeHue
3a00TUTHCH, TIPOSIB/IATE | BBIUMC/IATH BEepOSITHOCTh C
VIHTepec U paspellath | WCI0J/Ib30BAHUEM rpaduueckux
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KOH(JIUKTBI

MEeTO/IOB;  TIPUMEHSITh
CJIOKeHUsT u YMHO>KeHUsI
BEpOSITHOCTeH, KOMOWHATOPHBIE
dakTel U GOpMYJBI TIPU  PellleHUU
3ajiau; OlLIEHMBAaTh  BEpPOSITHOCTH
peanbHbIX  COObITUM;  3HAKOMCTBO
CO CAy4yaliHbIMU BeTMUMHAMU; yMeHUe
MIPUBOJUTL  TIPUMEPBI  TPOSIBJIEHUS
3aKOHa OOJIBIIIMX YMCEeNT B TIPUPOHBIX
1 0011]eCTBeHHBIX SIBJIEHUSIX;

¢bopmy bl

[1P614. YmeHue BbIOMpPATh
TOAXOAAIIMM  WU3yUeHHbIH  MeTo[
[T pellieHUsl 3a/lauM, pacrio3HaBaTh
MaTeMaThyecKue (akThI
M MaTemMaTuueckhe  Mojileld B
MIPUPOJHBIX U 00111eCTBEHHBIX
SIB/IEHUSIX, B UCKYCCTBe; yMeHHe

NIPUBO/IUTE NIPUMepPbI MaTeMaTUUeCKUX
OTKPBITUM DPOCCHUMCKOM W MHMPOBOU
MaTeMaTH4YeCKOW HayKu

OK 07.
CojieiicTBOBaTh
COXPaHEeHHI0
OKpY>Katolen
cpefibl,
pecypcocbepexxeH
WI0, TIPUMEHSTh
3HAHUS

o6  u3MeHeHUM
K/TMMara,
TIPUHIUITBI
OepeXX/IBOro
TIPOM3BO/ICTRA,

3¢ deKTUBHO
JIeICTBOBATh

B Upe3BbIUalHbBIX
CUTyaLUsAX

JIMUHOCTHBIE Pe3y/IbTdThI
JOJDKHBI OTPpaXKdaThb
B YaCTH: 9KO0JIOrn4yeckoro
BOCITMTAHUA:

- dKTHUBHOEe HerpusiaTue

JIeliCTBUM, TIPUHOCSIIUX Bpef
OKpY’Katolllel cpefie;

- yMeHMe TIPOTHO3UPOBaTh
HeOJ1aronpusiTHbIE
9KO0JIOTUYEeCKHe TOC/IeCTBUS
rpeNpUHUMAaeMbIX [1elCTBUM,
npel0TBpaLaTh UX;

- pacipeHue OTIbITa
J1esiITeIbHOCTU  9KOJIOTUUeCKOM
HarpaB/IeHHOCTH;
MerTamnpeameTHble pe3y/bTaThbl
JIOJDKHBI OTpakaTh:
OBnasieHre yHHBepCalbHBIMU
yueOHBIMU T103HaBaTeIbHBIMU
JeUCTBUSMU:

I1P61. Bnanenue MeToZaMU
Jl0Ka3aTesbCTB, anropuTMamu
peLieHus 3a71ay; yMeHue
(hopMynupoBaTthb onpejieseHus,
aKCMOMBI

Y TeOpeMbl, IPUMEeHSTh UX, IPOBOJUTH
Jl0Ka3aTe/bHble pacCyXJeHUs B XO/e
pelleHYs 3a/ay;

[1P64. YMmenue onepupoBaTh
MOHATUAMM: (DYHKLUS, HerpepbIBHAs
byHKLWSA, MIPOM3BO/IHAS,
niepBoobpasHas, orpe/ie/IeHHbIN
WHTerpar; HaXO/IUTh
NIPOM3BO/IHbIE 3/1eMeHTapHbIX
GbyHKUMH, UCMOMb3ysi  CIpaBOUYHbIe
MaTepHa’bl; VICCIIe/loBaTh B
MPOCTeHIINX C/Iydasix (QYHKLUM Ha
MOHOTOHHOCTb, HaXO/IUTh
HauOoJblINe

Y HavMeHblIMe 3HaueHusi (PYHKLUM;

yMeHue

0) 6a3oBble | CTPOUTHL TpaUKUM MHOTOUIEHOB C
MCCriejoBaTe/bCKHe IeHCTBUS: | UCIOb30BaHUEM arrapara
- pa3pabarbiBaTh IJlaH | MaTeMaTU4ecKoro aHamu3a;
peliieHust MPO6JIEMbI C YUeTOM | MPUMEHSTh TIPOU3BO/IHYIO npy
aHanvsa VMMEIOIIMXCs | pelleHud 3ajau
MaTepraibHbIX Ha [IBIDKEHHe; pellaTh TPaKTUKO-
Y HeMaTepua/lbHbIX PECYPCOB; | OpHUEHTHPOBaHHbIe 3aZiaumn
- OCYIIeCTB/IATh | HA HaubosblIMe W  HauMeHbIlHe
LieJleHarnpaB/IeHHbIN MOWCK | 3HaueHWs, Ha HaXOXKAeHue TMyTH,
repeHoca CpefiCTB U CIOCOO0B | CKOPOCTH U YCKOPEHHS;

JeNCTBUS I1P65. YMeHue OIepupoBaTh
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B MpO(heCCHOHABHYIO Cpefy;

- YMeTb MEepPeHOCHUTh 3HaHWS B
TI03HaBaTebHYIO

U TIPaKTUYECKYIO
YKU3HE1esTe/IbHOCTH;
OBnajieHlie  YHUBEPCATbHBIMU
PEryIsSTUBHBIMU JeUCTBUSIMM:
0) CaMOKOHTPOJTb:

ob/1actu

- [AdBadTb OLIEHKY  HOBBIM
CUTyallUsM, BHOCHUTD
KOPPEKTHUBBI B [eAT€/JIbHOCTD,
OLleHHUBATb COOTBETCTBHE

pe3yJIbTaToB LeJIsiM

TOHATUSIMU: pal[MOHa/bHast (GYHKIUS,
rokasarenbHasi (GYyHKIUs, CTeleHHas

¢byHKLWS, Jorapugpmuueckas
byHKLuS, TPUTOHOMeTpHUYecKue
¢byHKLIMY, oOpaTHbIe ¢byHKUMY;

yMeHHe CTPOUTb TPapUKu M3yueHHbIX
(byHKI[UH, 1Co/b30BaTh TpadyKu TIpU
M3yUeHUH MPOLIeCCOB U 3aBUCUMOCTEH,
MpU  pelleHud 3ajady U3 JIPYTUX
yueOHbIX TIpeIMETOB U 3a/jauy U3
peanbHOI JKU3HU; BbIDa)KaTh
dbopMynamMu  3aBUCHMOCTH  MEXAY
BeJTMUNHAMU;

[TP66. YMeHue pellaTh TEKCTOBBIE
3a/]lauy pa3HbIX TUTIOB (B TOM UMCJie Ha
MPOIIeHThI, [JOJMM W  4YaCTH, Ha
JIBIDKEHUe, pabory, CTOMMOCTb
TOBApOB M YCJIyT, Ha/lOTH, 3aZiaud U3
obmacTy  yripaB/ieHWsl JIMUHBIMUA U
ceMelHbIMU (pMHAHCAMH); COCTaBJISATh
BbIDa)KEHUS, ypaBHEHHs], HepaBeHCTBa
U UX CHUCTeMbI TI0 YCJIOBUIO 3a/lauM,
WCC/ieloBaTh TOMyYeHHOe pelleHhe U
OLIeHUBATh TpaB/o110/100HOCTh
pe3y/bTaToB;

I1P68. YMmeHue OTIEPUPOBATh
TIOHATUSIMU: CTy4yalHbIN OTIBIT
U ClydyaiiHoe COObITHEe, BEPOSITHOCTb
C/lyyaitHOTrO coObITHS; yMeHUe
BLIUHC/IATh BEPOSITHOCTh C
WCTI0/Ib30BaHUEM rpaduueckux
METOZIOB;  TIPUMEHSTb  (HOpMYJIbI
CJI0’KeHUST u YMHOKeHUsI
BEPOSITHOCTeH, KOMOWHATOPHbIE
¢dakTel ¥ ¢dopMyabl TIpU pelleHur
3ajiau; OLIEHMBAaTb  BEPOSITHOCTU
peanbHBIX  COOBITHI;  3HAaKOMCTBO
CO C/yualiHBIMU BeJIMUMHAMU; YMeHHe
TPUBO/IUTh  TIPUMEphI  TIPOSIBJIEHUSI
3aKOHa OOJIBIIMX YKcen B TIPUPOAHBIX
1 00II[eCTBEHHBIX SIBJIEHUSX;

ITP69. YMmeHue OTIEPUPOBATh
TIOHSTUSIMU: TOUKa, ripsimasi,
TIJIOCKOCTB, MIPOCTPaHCTBO,
JIBYTpaHHbIA YT0JI, CKpeI[UBaIoIecs
npsiMble, Triapa’siielbHOCTh u
TMepreH/IUKY/ISIPHOCTD TIPSIMBIX
Y TJIOCKOCTEeH, Yo/l MeXKAy TIPSIMBIMH,
yromn MeXy NIpSIMOK
U IUIOCKOCTBIO,  yrol  MeXIy
TIJIOCKOCTSIMH, pAacCTOsIHWE OT TOUKHU
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[0 TIJIOCKOCTH, pacCTOSIHAE MeXIy
TMIPSIMBIMH, paccTosinue Mexay
MJIOCKOCTSIMU; YMeHHe HCI0/b30BaTh
MpU  pelLleHuM 33/ady  M3yYeHHbIe
(bakTbl ¥ TeopeMbl TJIAHUMETPUU;
yMeHHe OLleHUBaTh pa3Mepbl 00HeKTOB
OKpY’KaroIllero Mypa;

I1P610. YMeHHe  OmepupoBaTh
TOHATUSIMM: MHOTOTPAHHUK, CeueHHe
MHOT'OTPaHHHMKa, Ky0,

rapa’suiesieniurne]], rpusma, Nupamuja,
¢urypa u TIOBEpXHOCTb BpallleHuUs,
LWMH/D, KOHYC, 11ap, cdepa, ceueHus

¢burypel  BpallleHus, TIJIOCKOCTb,
Kacatoujascss  cdepbl,  LUWIMHAPA,
KOHyCa,  IUIOIIa[b  TIOBEPXHOCTH
MMpPaMU/IbI, TIPU3MBI, KOHY(a,
LWIMHApPA, Tomaas cdeprl, 00BeM
Ky0a, MPSIMOYT O/IbBHOT'O
napasienenumnesa, MMpaMU/ibl,

MpU3MBbI, LWIMHAPA, KOHyCa, llIapa;
yMeHHe u300pakaTb MHOTOTPaHHUKU
Y TIOBEPXHOCTY BpalLleH!s], UX CeYeHUsI
OT pYKH, C TIOMOIIbIO YepTeXKHbIX

WHCTPYMEHTOB u 3/IEKTPOHHBIX
CPeACTB;  yMeHWe  pacro3HaBaTh
CUMMETDUIO B TMPOCTPAHCTBE; YMeHHe
pacrio3HaBaTh MpaBUIbHbBIE
MHOT'OT'PaHHUKW;

I1P611 YMmeHue OTIEPUPOBATh
TIOHATHSIMH: JIBIDKEHHE
B TIPOCTPAHCTBE, TM0/[00HbIe GUTYPBI B
MIPOCTPAHCTBE; WCTIO/Ib30BaTh

OTHOIIIeHWe TIIoIaZiel MoBepXHOCTeM
U 00beMOB MOAOOHBIX (GUTYp TIpU
pellieHny 3a/iay;

I1P612. YMenue BBIUUCJISATh
reoMeTpUuecKde BeUUMHBI (JJIMHa,
yroj, IUIOIaAib, O00OBEM, TUIOLA/Ib
TOBEPXHOCTH), UCMO/b3ys] U3yUeHHbIe
(hopMyJibI U METO/IbI;

I1P613. Ymenue OTIEPUPOBATh
TOHATUSIMU: TIPSMOYTOJIbHAsI CHUCTeMa
KOOpAMWHAT,  KOOpJAWHAThl  TOYKH,
BEKTOp, KOOp/JMHAThI BEKTOpa,
CKa/sipHOe  TpOW3Be/leHHe,  yroi
MeXXJy BEeKTOpaMH, CymMMa BeKTOpPOB,
Mpov3Be/leHde BeKTOpa Ha YMUCJIO;
HaxO[uTh C TIOMOILLI0 H3YUeHHbIX
¢bopMyn  KOOpAMWHATBI  CepeJuHbI
OTpe3Ka, paCcCTOsIHhe MEeXAY [BYMs
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TOUKdMH,

I1P614. YMmeHue BLIOMpAThH
MOAXOASAIIMM  WU3YUEHHbIM  MeTO[
JIs1 pellleHUsl 3a/lauM, pacrio3HaBaTh
MareMaThuuecKue (hakTbI
M MaTemaThueckhe  Mojend B
TIPUPO/IHBIX U 00I1IeCTBEHHBIX
SIB/IEHUSIX, B HCKYCCTBE; yMeEHHe

TIPUBO/IUTH TIPUMEPhI MaTeMaTUUeCKUX
OTKPBITUA DPOCCUMCKOM U MHPOBOU
MaTeMaTHUueCKON HayKu

MK
ObecrieunBaTh
BbISIB/IEHUE,
PacKphITHE
pacciesoBaHye
MpecTyIUIeHuH
MHBIX
MpaBOHapYILIeHUH.

1.4.BbINOTHEHUS OTIEPAaTUBHO-

C/Ty>KeOHBIX 3a7iau B
COOTBETCTBUU C TIpodusieM
UiesITeTbHOCTH
MpaBOOXPAaHUTELHOTO OPraHa B
Uy CJIOBUSIX PEXKHMa
Upe3BBIYAHOTO MOJIOXKEHUS], C
MCIT0/Tb30BaHUEM CIel[UaTbHOMN
TeXHUKU, BOOPY>KEHHUS, C
cobsroieHrieM TpeboBaHMIA
nesIonpor3BO/ICTBA U PEXKUMA
CEKPETHOCTH

BEIOMPATh Y TAKTHUECKHU MPABUJILHO
MPUMEHSITb CPe/ICTBA CTel[iabHON
TeXHUKHU B pa3/IMUHBIX OTIepaTUBHO-
C/Ty>KeOHBIX CUTyalUsAX U JJOKYMEHTATbHO
0(OpMJISITH 3TO MPUMEHEHHUE;
MPABWILHO COCTaB/ISTh U OOPMIISTh
C/Ty>keOHbIe JOKYMEHTBI, B TOM YHCIIe
CeKpeTHbIe, Co/lepsKalliie CBeJleHUs
OrpaHUYeHHOT0 TI0/Th30BaHHUS;
BBITTO/THATE C/TyKeOHbIe 00513aHHOCTH B
CTPOrOM COOTBETCTBHUHM C TPEOOBaHUSIMU
pe)Kruma CeKpeTHOCTH
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2. CTPYKTYPA Y COJIEP)KAHUE OBIIIEOBPA30BATEJ/IbHOM JIVCITUTI/TUHBI

2.1. O0BeM AUCIUIVIMHBI M BUbI YUe0HOH PadoThI

Buj yue6Ho#1 paboThI

O0beM B yacax

O0bem oOpa3oBaTe/IbHOM MPOrpaMMbl JUCLUILIMHBI 247
IIp. 3auaTus 151
Jleknum, ypoKu 78
BT u.:

1. OcHOBHOe coepxaHHe 229
BT u:

IIpakTyeckue 3aHATUS 151
Jlekiiun 64
2. ITpodpeccoHa/ILHO-0PHEHTHPOBAHHOE CO/lepKaHue 14
BT u.:

IIpakTHUeckue 3aHATHA 0
Jleknun 14
IIpomexyTouHas arrecTanus (IK3aMeH) 18
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2.2, TemaTuuyeCcKHH NJIaH U COJeP)KaHUe AUCHUIIMHBI «MaTeMaTHKa»

CopepxaHue yueOHOro marepuasa (OCHOBHOE U Dopmupy
HaumeHoBaHMe npodeccuoHaILHOOPHEHTHPOBaHHOe) O6npem eMble
pa3fiesioB M TeM JlabopaTopHbIe M MPAKTHYeCKHEe 3aHSTHA, 4acoB KOMIIeTeH
NMPUK/IaJHON MOAY/Ib (IPH HATUYHMH) MU
1 2 3 4
OcHOBHOe cofiep)xaHue
Pa3pen 1. [ToBTOpeHue Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI 18 OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06
OK 07
IIK 1.4.
Tema 1.1. Copep>kaHue yueOHOr0 MaTepuasia 2
Iens w 3ajgauu | Llenp W 3a7aud  MaTeMaTHKA TPU  OCBOEHUH
MaTeMaThKU crieliuasibHOCTA. ba3oBble 3HaHUSI M yYMeHHsl TIO
IpA  OCBOEHMHU | MaTeMaTHKe B MpodecCMOHaNbHOW U B MOBCEIHEBHOU
CTHELMaNbHOCTH. | [esiTeIbHOCTHU. MHoxecTBo, orepanuu Haf
MHoxecTBa U | MHOXKeCTBaMHU. [Juarpammel Ouinepa—BeHHa.
JIOTHKA Wcnonb3oBaHue TeOPeTUKO-MHOKeCTBEHHOI 0
anmapara /s OIWCaHUsl peabHBIX IPOLIECCOB U
sIBJIeHWM B TIpo(eCCUOHABLHON JesiTeTbHOCTH, TIPU
pellleHuH 3a/ja4 U3 Apyrux AucuuriyiuH. OnpefeneHve,
TeopeMa, C/e/ICTBUE, 0Ka3aTeabCTBO
Tema 1.2. Copep>xaHue yueOHOr0 MaTepuasa 2
Yucrna u | Hatypanbhble u nessle ynciaa. IIpusHaky fenmmocTu
BBIUMC/IEHUS LesibIX yrcen. ParyoHanbHble ynciaa. OObIKHOBEHHbIe
U [leCATUYHBIe [JpO0U, TPOLEHTHI, OeCKOHeUHbIe
neproiuueckye Apobu. Apudmerrueckue orneparyu C
paLOHaIbHBIMU YUCIaMH, nipeobpa3oBaHuUs
YMC/IOBBIX  BbIpaKeHWW. [lefCTBUTe/IbHBIE — YMCIIA.
PanyioHanbHbIe u VppaLiOHa/IbHble YHUCIIa.
ApudmeTnueckde omnepandd C JJeHdCTBUTEIbHbIMU
uynciamMy. [Ipub/mkéHHBIE BLIUMC/IEHUS, TIpaBU/IA
OKpyIJIeHUsl, TIpUKWJKA W OLIeHKa pe3yJ/bTaTa
BbIUMCJIEHUN
Tema 1.3 Copep>kaHue yueOHOr0 MaTepuasia 4
ToxnmecTBa U | ToxgectBa W TOXKIECTBEHHbIe  MpeoOpa3oBaHMS.
TOX/AECTBEHHBIE | YpaBHeHWe, KOpeHb YypaBHeHUs. HepaBeHCTBO,
npeoGpa3oBaHKsL. peliieHre HepaBeHCTBAa. MeTos WHTepBasoB. PeleHue
YpaBHeHUs

Y HepaBeHCTBa

Le/bIX UM JIpOOHO-palMOHa/IbHBIX YDPaBHEHUH U
HepaBeHCTB. IIprMeHeHre ypaBHeHMI U HEPaBEHCTB K
pellleHWI0 MaTeMaTMUYecKMX 3ajad M 3afiauy U3
pa3MMuHbIX o0OjacTeil HayKM U peasbHOM JKU3HH.
CucTeMbl M COBOKYIHOCTH paljUOHa/IbHBIX YpaBHEHUN
Y HepaBeHCTB. CHCTeMbl JIMHEMHBIX ypaBHEHHH.
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PemeHrie npuKaafHbIX 33/lad C TMOMOILBIO CUCTEMBI
JTMHEeWHBbIX ypaBHEeHUH

Tema 1.4. IIpodeccuoHa/IbHO OPUEHTHPOBAHHOE CO/lep>KaHHe 2
[IpoiieHTHBIE (copep)kaHHe MPUKJIAJHOTO0 MOAYJIA)
BBIUMC/IEHUS [lpumeHeHue fpoOeli ¥ TIPOLIEHTOB /ISl peLIeHust
B MPUKJIAJIHBIX 33/la4 M3 Pa3/IMuUHbIX OTpac/er 3HaHUM U
npoecCUOHABH | peabHOW  KU3HU. [IpUOMKEHHBIE  BBIUMC/IEHUS,
BIX 3a/lauax rpaBWIa OKPYT/IeHUs], MPUKU/IKA U OLieHKa pe3y/bTaTa
BBIUMC/IeHWH.  Pa3Hble  CrocoObl  BBIUMC/IEHUS
TMPOLIEHTOB. [IpouieHTHBIE BBIUMC/IEHUSI B
rpoeccroHaNbHBIX 3aauax.[IppumeHeHre ypaBHeHUM
Y HEpPaBeHCTB K pelIeHUI0 MaTeMaTUueCKuX 3azad U
33/lay M3 pa3/MuHbIX 00/acTeil HayKWM W peasibHOMN
JKU3HU
Tema 1.5. Copep>kaHue yueOHOr0 MaTepuasia 2
[TocnepoBareneH | IlocnenoBaTe/IbHOCTH, CITOCOOBI 3a/,aHus
0CTH 1ocJieZjloBaTeIbHOCTEH. MOHOTOHHBIE
Y TIPOTPeCcCcumn MOC/1e10BaTe/IbHOCTH. ApudmeTnueckas u
reomMeTpuveckKas IIPOrpecCum. beckoneuHno
yObIBatomasi reomeTpuueckas mporpeccus. Cymma
beckoHeuHO yObIBaro1Leit reoMeTpUuecKomn
[IPOIrpeCcCum. ®opmyia CJIOXKHBIX
rpoLeHToB.VIcro/ib30BaHue TPOrpeccuu [Jisl pelleHust
peasIbHBIX 3a7a4 NPUK/IaJHOrO XapakTepa
Tema 1.6. Copep>kaHue yueOHOr0 MaTepuasia 4
DyHKIMH U | dyHkius, crnocobel 3azaHus  GyHKUpM. ['padmk
rpaduku ¢byskumy. B3aumHo ob6paTtHble (yHKIMM. O6acTb
oripejie/ieHUs1 U MHOYKeCTBO 3HaueHui ¢yHKuyu. Hynu
¢yHKuu. [IpoMexXyTKH 3HaKOMOCTOSIHCTBA. UETHbIE U
HeUETHbIe (PYHKLIUU
KourposbHaa pabGora mo pasgeny 1.° BxopHoii
KOHTPOJIb
Pazgen 2. Crenmenm M KoOpHM. C(rerneHHasi, MOKa3aTe/JbHasi M 42 OK 01,
sorapupmuyeckasi QyHKIUH OK 02,
OK 03,
OK 05,
OK 06,
OK 07
IIK 1.4.
Tema 2.1. Copep>xaHue yueOHOr0 MaTepuasa 4
Apudmernuecku | ApudmMeTruecKuii KOpPeHb HaTypaJbHOH CTereHH .
11 KOpeHb N—0U HeiictBUs C apu@mMeTUUeCKUMH KOPHAMU N—OM
CTEeTeHHU. CTeIeHHU.
Tema 2.2 Copep>kaHue yueOHOr0 MaTepuasia 4
Crenenu. CrerneHb C 11e/1bIM 10Ka3atesieM. CTaHaapTHasi opma
CranpapTHas 3anvcy  JelCTBUTeNbHOrO umucia. Vcnosb3oBaHue
dbopma 3amnvicu nojxopsie (GopMbl 3alMCU IeHCTBUTEIbHBIX UKCes
[eliCTBUTEJIHOIO | [I/Isl pellleHUs] TPAKTUYeCKUX 3a/jau U TIpe/CTaBIeHUs
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yucna JaHHbIX. CremeHb C palMOHAJbHBIM ITOKa3aTeseM.
CroiictBa creneHn. [IpeoOpa3oBaHue BbIpaKeHHH,
COJIeprKalMX CTeNeHU C PalMOHa/IbHBIM [10Ka3aTeseM
Tema 2.3. CojiepkaHuie yueOHOTO MaTepyasa 2
CreneHHast CreneHHasi (QyHKLUSI C HaTypaJbHbIM M L€JIbIM
byHKIMs nokasareneM. Eé cBoiictBa u rpaduk. CBoiicTBa U
rpaduK KOpHsI N-OM CTereHu
Tema 2.4. | Cozep>kaHre yueOHOTO MaTeprasa 6
MpparjoHaneHe!l | PellieHre uppaljioHanbHbIX YPaBHEHU Y HEPaBEHCTB
e ypaBHeHUsIU
HEepaBeHCTBa
Tema 2.5. | Cozep>kaHre yueOHOTO MaTeprasa 6
ITokasarenbHble | [loka3aTe/ibHbIE ypaBHeHUsI 1 HEPAaBEHCTBA
ypaBHEeHUs u
HEepaBeHCTBA
Tema 2.6. Coiep)kaHue yueOHOT0 MaTeprasa 6
Jlorapugpm Jlorapum umcna. [lecATuuHble W HaTypajbHbIe
yncia. CBoicTBa | orapugmal. [Tpeobpa3oBaHue BbIp&KEHUH,
soraprudmMoB cojiepyKallux gorapubMbl
Tema 2.7. | CozeprkaHre yueOHOTO MaTepHrasa 10
[TokasarenbHas [TokaszarenbHass W jorapupmuueckas (QyHKIUM, HX
u cBolicTBa U rpaduku. Jlorapudmuueckre ypaBHeHUs U
norapudMuUecKa | HepaBeHCTBa
5 Qynkun,
ypaBHeHUs],
HepaBeHCTBa
Tema 2.8. IIpodeccuoHanbHO OPpHEHTHPOBAHHOE COjiep)KaHHe 2
Jlorapudwmsbl B (copep)kaHue NPUKJIAJHOTO0 MOAYJIA)
npupoze [Mpumenenve  norapudma. Kcrtopuss  pa3BuTus
Yl TEXHUKE MaTemaTUKu. Jlorapudmuueckasi crivpaab B NPUPO/E.
Ee maremarmueckue cBoucTBa. Vcrnonb3oBaHue
rpaguKoB (PYHKIMI A/ UCC/e[loBaHUsI TIPOLIECCOB U
3aBUCUMOCTeN, KOTOpble BO3HMKAKOT TMpH pelleHUd
3a[jau M3 pa3/IMuYHBIX 00/lacTel HayKW U peabHOU
JKU3HU
Tema 2.9. Copep>xaHre yueOHOr0 MaTepuasia 2
[TpumeHeHne Wcnonb3oBanue rpadukoB GYHKLMNA [/ pelleHus
ypaBHEeHUH, ypaBHeHHWM W JHMHeWHbIX cucteM. [lpuMeHeHue
CUCTEM U ypaBHEHMI, CHUCTeM U HepaBeHCTB K peLIeHUI0
HEpaBeHCTB MaTeMaTUUeCKUX 3aJad M 3a7ad U3 Pas3IhuyHbIX
K pelleHI0 obsiacTeli HayKy M peasibHOM >KU3HU
3a7a4u KouTposbHas padoTa 110 paszeny 2
Paspen 3 IIpsaMble U IJIOCKOCTH B nNpocTpaHcTBe. KoopAuHaThI 1 30 OK 01,
BEKTOPHI B IIPOCTPAaHCTBE OK 02,
OK 03,
OK 05,
OK 07
MK 1.4.
Tema 3.1. Copep>kaHue yueOHOr0 MaTepuasia 4
[ToBTOpeHue OcHoBHbIe (PUTYPBI, (DaKThI U TEOPEMBI TIJIAHUMETPHUH.
TIJIAaHUMEeTPUH. OcHoBHble TIOHATHS cTepeoMeTpud. Touka, mpsimasi,
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OcHoBHbIE TJI0OCKOCTb, MPOCTPaHCTBO. [TonsiTue 06

TIOHSATHUS aKCMOMaTUYeCKOM  MOCTPOeHUH CTepeoMeTpUHU:

CTepeoMeTpuu aKCHOMBbI CTEPEOMETPUU U CJIe[ICTBUS U3 HUX

Tema 3.2. CojiepkaHuie yueOHOTO MaTepyasa

[Tpsimble 1 | B3anMHOe pacriosio)keHue IMpsIMBIX B IIPOCTPaHCTBe:

MJIOCKOCTH repeceKaromecs, rapa’siejibHble u

B TIPOCTPAHCTBE. | CKpeLuBaroLuecs npsiMele. IlapaniensHOCTb NPSMBIX

[TapaniensHOCTE | U TVIOCKOCTe B TPOCTPaHCTBe:  Mapasule/ibHble

NPSIMBIX, TIPSIMOM | TIpsiIMble B TIPOCTPAHCTBE, Tapa/l/Ie/IbHOCTb  TPEX

u IIJIOCKOCTH, | MPSIMBIX, [lapasule/IbHOCTb NIPSMOM M TVIOCKOCTH. YTJIbI

TMIJIOCKOCTEN C COHAIlpaB/IeHHbIMU CTOPOHAaMH, YIroJl  MexXAay
NpsIMBIMM B TIpocTpaHcTBe.  [lapanienbHOCTb
MJIOCKOCTeN: TapasuiefibHble TUIOCKOCTH, CBOMCTBA
rapasue/IbHbIX IIJIOCKOCTEM. [Ipocrenmne
MPOCTPAHCTBEHHbIE (PUTYPhI Ha IJIOCKOCTHU: TeTpas/p,
Ky0, mapasuiesienuries], MOCTPOeHUE CeUueHUH

Tema 3.3. Copep>kaHre yueOHOr0 MaTepuasia

[TeprienivkynapH | [leprieHAVWKY/ISPHOCTb ~ MPSIMOM WM TJIOCKOCTH:

OCTb TIPSIMBIX
U TVJIOCKOCTe

repreH UKy IsipHbIe MpsIMble B TIPOCTPAHCTBE, TIPSIMble
napasieJibHble U TepreHAUKY/sipHble K TJIOCKOCTH,
TpU3HaK MepreHJUKYISIPHOCTUA MPSIMOM U MJIOCKOCTH,
Teopema O TIPSIMOM MeprieHIUKYJ/IIPHOM MJIOCKOCTH

Tema 3.4.
Yrabl

TIPSIMBIMU
Y TIJIOCKOCTSIMH

MeX Ty

Copziepkanuie yueOHOTO MaTeprasa

Yrael B TpPOCTpPaHCTBe: Yrojl MeXAy TMpsIMOM |
IJIOCKOCTBIO, [JIBYTPaHHBIA YTOJ/, JIMHEWHbIA YTroJ
JiByrpaHHoro yriya. [lepneHJuKynsdp ¥ Hak/IOHHBbIE:
paccTosiHMe OT TOYKM IO IMJIOCKOCTH, PacCTOsIHUe OT
MpsIMOM 10 TUIOCKOCTH, TMpOeKLusi (urypel Ha
IJIOCKOCTb.  IleprieHAMKyY/IIPHOCTD  IIJIOCKOCTEM:
MpU3HAK [epHeHJVKY/ISIPHOCTU [BYX IJIOCKOCTEH.
Teopema 0 Tpéx neprieHAUKYIsipax

Tema 3.5.
KoopguHatel  u
BEKTOPBbI

B IIPOCTPAHCTBe

Cojiep>xanue yueOHOTO MaTepHuasa

BekTop Ha I/10CKOCTY U B npocTpaHcTBe. CrioxkeHue U
BbIUWTaHVe BeKTOPOB. YMHOKeHHe BeKTOpa Ha YuciIo.
Pa3noxenue BekTOpa II0 TpEM HeEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mnapamenenumnega. PeieHue
3a/,a4, CBA3aHHBIX C IPUMEeHeHHeM IpaBuil JeMCTBUM C
BekTOpamu. [IpsMoyrosipHast cucremMa KOOpDJVHAaT B
rpoctpaHcTBe. KoopauHatel Bektopa. Ilpocreive
33ja4d B KOOpJAMHATaxX. YTOJ MeXJy BeKTOpaMHu.
CkasisipHOe T1pou3BeJleHUe BeKTOpPOB. BrruncieHue
yIJI0OB  MeXAYy  NpsAMBIMU U IIIOCKOCTSIMU.
KoopauHaTHO-BEKTOPHBIM ~ MeTOJ, TIPU  pelLleHuMn
reoMeTpUYeCKUX 3a/iau

Tema 3.6.
[Ipsimble 51
IJIOCKOCTHU

B IIPaKTUYeCKUX
3a/1auax

IIpodeccuoHanbHO OpHEeHTUPOBAHHOE CO/iep)KaHHe
(cojep)kaHue NPUKJIAJHOTO0 MOAYJISA)

Pacriosio)keHre ~ TIpSIMBIX M TUIOCKOCTeM B
OKpY>KatolleM Mupe (mpupoge, VCKYCCTBE,
apXUTeKType, TexXHUKe).  PellleHWe  MpaKTUKO-

OpHEHTUPOBaHHbIX 3a/au

Tema 3.7.

Cojgep>xanue yueOHOTO MaTepHasa
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Pemienne 3amau.

Peiiienue 3dald4 Ha HadX0X[eHHue TreomMeTpudyeCcKux

[Tpsimble BeJIMUMH C WCIOMb30BaHWEM arapaTa BeKTOPHOU
U TJIOCKOCTH, | anrebpbl
KOOpP/JIMHATHI KonTposbHas pabora 1o pa3zeny 3
1 BeKTOPD
Pa3pen 4. OcHoBbI TpUroHoMerpun. Tpuronomerpuueckue GpyHKIUH 26
OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
K 1.4.
Tema 4.1. Copep>kaHue yueOHOr0 MaTepuasia 6
OcHOBBI CHHyC, KOCMHYC U TaHIeHC YMCJIOBOIO apryMeHTa.
TPUTOHOMETPUM | ADKCHMHYC, apKKOCHHYC, apKTaHIeHC YKCJIOBOrO
aprymMeHTa.  TpuroHoMmetrpuyeckas  OKPY>XHOCTb,
onpejiefieHue TPUTOHOMETPUUECKUX byHKLMM
YMCJIOBOTO apryMeHTa
Tema 4.2. | Copmep>kaHue yueOHOT0 MaTepuasia 6
OCHOBHBIE [Tpeobpa3oBaHHe TPUTOHOMETPUUECKUX BbIPA)KEHHM.
TpUroHoMmerpuue | OCHOBHbIE TPUTOHOMETpPUYECKHE (POPMYJIbI
CKHYe TOX/leCTBa
Tema 4.3. Copep>xaHre yueOHOr0 MaTepuasia 4
Tpuronomerpuye | OyHKIHS. [Tepuoanueckue (0)7251481%17 8
ckue  (yHKUMY, | TpUroHoMeTpruueckue (QYHKIMM, WX CBOWCTBA U
UX CBOWCTBA U | rpadMKu
rpaduku
Tema 4.4. Copep>xaHue yueOHOr0 MaTepuasa 6
TpuroHomerpuue | PellieHre TPUTOHOMETPUUYECKUX ypaBHeHUM. [TprmMepsl
CKWe YpaBHEHWs | TPUrOHOMEeTPUUeCKHUX HepaBeHCTB
Y HePaBeHCTBA
Tema 4.5. IIpodeccuoHaibHO OPUEHTHPOBAHHOE CO/lep)KaHue 2
Wcnonb3oBanre | (copep:kaHue MPUK/IAJHOTO MOAYJISI)
TpUroHoMmeTpuu | IlpoBefieHHe MpakTUUECKUX pacyeToB IO (opmyram
B TpUroHoMeTpuu. VMcrnonb3oBaHue rpadukoB (pyHKLMIMA
npodeccUoHanbH | Iyii  WCC/IeI0OBaHUS  TIPOLIECCOB U 3aBUCHMOCTEH,
oii cdepe KOTOpbIe BO3HUKAIOT TPU PELIeHWH 3aJjauy U3 APYyrux
yueOHBIX AUCLIUIIMH U PeasbHOM KU3HU
Tema 4.6. Cojiep>kaHuie yueOHOTO MaTeprasa 2
Pemenvie  3ajau | TpuroHomeTpuueckue  (QyHKLMH, TOXJECTBA U
TPUTOHOMETPUU | ypaBHEHUs
KonTposbHas padora 1o pa3zgeny 4
Pa3pesn 5. MHOrorpaHHMKHM M Tejla BpalleHUsI 34 OK 01,
OK 02,
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OK 05,
OK 06
OK 07
IIK 1.4.

Tema 5.1.
MHororpaHHUKU

Cojiep>xanue yueOHOTO MaTepHuasa

[ToHaTie MHOrOrpaHHMKA, OCHOBHBIE  3JIeMeHThI
MHOTOTDaHHMKA,  BBINYK/Jble M HEeBBIIYKJIble
MHOTOTPaHHMKY; pa3BépTKa MHOrorpaHHuka. Ilpusma:
N-yrojbHasg IpU3Ma; FPaHd M OCHOBAHUs IPU3MBI;
mpsiMasi ¥ HaK/JIOHHAas TPU3Mbl; OOKOBas M TOJHAst
NOBEPXHOCTh NIPU3MBI. INapannenenunes,
NIPSIMOYTO/IbHBIN Tapasijiesienures; U ero CBOWCTBA.
[Mupamuza: n-yrospHas nOMpamuja, TpaHd U
OCHOBaHWe mWpaMu/bl; OOKOBasi ¥  TIOMHAs
MOBEPXHOCTb NHUpaMH/bl; IpaBU/IbHAs U YyCeuéHHas
nipaMyzia. O/eMeHTbl TpU3Mbl U [HPaMU/BL.
BeluniciieHne 37eMeHTOB MHOIOTPaHHUKOB: pEOpa,
JMarOHaJIy, YIJIbl

Tema 5.2.
IIpaBuibHBLIE
MHOTI'OTPaHHUKM.
ITnowazns
TIOBEPXHOCTU
MHOI'OIPaHHUKOB

CojiepkaHuie yueOHOTO MaTeprasa

[TpaBW/ibHBIE MHOTOTPAHHUKU: TIOHSTUE TIPaBUILHOTO
MHOTOTPaHHUKA; TIpaBWIbHAs TIpU3Ma M TpaBUJIbHAs
nyvpaMy/ia; TpaBU/IbHas TpPeyrojibHas MHUpaMuZa |
MpaBUMBHBIN  TeTpayap; KyO. IlpencraBneHue o
MPaBWIbHLIX MHOTOTPAaHHUKAX: OKTa3/p, A0JeKasap U
UKoca’Zip W [p. CeueHusi  TpU3MBI U
nupamu/ibl. I o115 60KOBOY TTOBEPXHOCTH M TIOTHOM
TIOBEPXHOCTH TPSIMOU TIPU3MBI, TII0IIa/[b OCHOBAHUM,
TeopeMa O OOKOBOW TOBEPXHOCTU TIPSIMOM TIPU3MBI.
[Tnomaas 6GOKOBOW TOBEPXHOCTH W TOBEPXHOCTU
MPaBUIBHOM MUPaMU/IbI, TEOpPeMa O TUIOIAZ OOKOBOM
TOBEPXHOCTH YCeUEHHOW TTMPaMU/IbI

Tema 5.3.
Tesna BpaleHust

Cojep>xanue yueOHOTO MaTepHasa

LlnnuHapuueckas NIOBEPXHOCTb, obpasytorrue
LIW/IMH/PUYECKOM TTOBEPXHOCTH, OCh LIUIMH/PUUECKON
noBepxHOCTH. LlunuHAp: ocHOBaHusT U OOKOBast
TIOBEPXHOCTh, 00pa3yoliiasi U 0Ch, TIOMIaZlb OOKOBOMH
Y TOJIHOM ToBepxHOCTU. KoHuyeckass NOBEepXHOCTD,
obpasyrolie KOHHYECKOH TIIOBePXHOCTH, OCb U
BepIllMHa  KOHWYeCKOW  mnoBepxHOCTU.  Konyc:
OCHOBaHHe M BepIllMHa, obpa3yrolas U och, IJIOL[ab
OOKOBOIi ¥ TI0JTHOM TTOBEPXHOCTU. Y CeUEHHBIM KOHYC:
obpasyrolie U BbICOTA, OCHOBaHWS M OOKOBas
noBepxHOCTb.Cepa U 11ap: LieHTp, pajuyc, JuameTp,
nouiasib MOBEPXHOCTH c¢epsl. B3anmHoe
pacrioyio)keH"e c@epbl M IUIOCKOCTH, KacaTejbHas
IUVIOCKOCTh K cdepe, miomazab chepol.l306pakeHue
TeJsl BpalljeHHs Ha IUIOCKOCTU. Pa3BépTka LuamHApa U
KOHyca

Tema 5.4.

O0OBeMbI U

1o

CojiepkaHuie yueOHOTO MaTeprasa

[TousiTve 06 06bEMe Tena B mpocTpaHcTBe. OCHOBHbBIE
cBoiictBa 00béMOB Ten. Teopema 00 00BéMe
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TOBEPXHOCTeN
Ten

NPSIMOYTOJIBHOTO TIapasjiesienuriesia U CJIeJCTBUS U3
Heé. o0beM mupamMu/ibl U Tpu3MbL.O0BEM UIMHADA,
KoHyca. O6®éM 11apa U riomaab coepsl. ITogobHbIE
Tela B mpocTpaHcTBe.  COOTHOIIEHWS — MEXIY
TUIOLA/ITMU TTIOBEPXHOCTeH, 00 BEMaMu 1OJOOHBIX TeJT.
CeueHus LWIMH/IPA (mapasniensHO u
TiepreH/NKYJISIPHO ocwm), ceyeHUs KOHyca
(mapasiesibHOe OCHOBAaHUIO U TPOXOJsIee uepe3
BepIIMHY),  CeueHWs  1mapa.  MHOrOrpaHHUK,
OMUCaHHBIM 0Ko0/0 cdepbl; cdepa, BMUCaHHas B
MHOTOTPaHHMK WJIM B TeJIO BPAL|eHUsT

Tema 5.5. IIpodeccuoHanbHO OpHEHTHPOBAHHOE COjep)KaHHe 2
[BrxeHue B | (cojep>kaHHue NPUKJ/IAJHOT0 MO/YJis)
MPOCTPaHCTBe. CummeTpus B NIPOCTPaHCTBe: CUMMeTpUs
CeueHust U | OTHOCUTEJ/IbHO TOUKH, MPSIMOU, TVIOCKOCTU. DI€MEHThI
KOMOWHaImu CMMMETPUM B MNMpaMHJaX, Mapajienenunesax,
TIPOCTPAHCTBEHH | MPaBWIbHBIX  MHOrorpaHHukax. Cummerpus B
BIX (UTYP MpUpoZie, apXUTEeKType, TexXHUKe, B ObITy, B
B nipoeccuu.Vicnosnb3oBanue JBIDKEHUU B
npoecCUOHANbH | POCTPAHCTBE TIPW pellleHWH 3azad. IlocTpoeHue
BIX 3a/lauax CeueHWM MHOTOTDaHHMKOB W Tesl BpaijeHus.MeTof
C/1e/l0B. KombuHarmst Ten BpallleHusI u
MHOTOTpaHHUKOB.  Vcrnonb3oBaHue — KOMOWHaLMi
MHOTOTPDAaHHUKOB U TeJ BpallleHUs B IIPaKTHUKO-
OpHEHTHUPOBAHHBIX 3a/lauyax
Tema 5.6. Cojiep>kaHue yueOHOTO MaTeprasa 2
Pemenne 3ajau. | BeiuncsieHue BesIMuMH (AJ1MHa, yro, 00beMm, Tioiaib
MHOrorpaHHMKMA | TIOBEPXHOCTH) TeOMeTpUueckKux (GuUryp, MCronb3ys
Y TeJjla Bpall[eH!s | usyueHHble ¢opMmynbl U MeToAbl. [locTpoeHue
CeYeHWM  MHOTOTPDaHHMKOB  METOJOM  CJIe[jOB,
BBITIO/THEHWE (BBIHOCHBIX) IIJIOCKUX 4epTexkel U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (GUTyp: BH[ CBEpXY,
COOKY, CHU3Y
KoHTposibHasi padoTa 110 paszeny 5
Paspesn 6. IIpousBoaHas u nepBoodpa3zHas GyHKIUH 47
OK 01,
OK 02,
OK 03,
OK 04,
OK 07
K 1.4.
Tema 6.1. CojiepkaHuie yueOHOTO MaTeprasa 2
MOoHOTOHHOCTE U | IIpoMeEXXyTKM MOHOTOHHOCTH (PYHKLMH. MaKCHUMyMbI
9KCTPEMYMBI ¥ MUHUMYMbI QyHKIMY. Haubosibiiee v HavMeHbIIIee
¢GyHkuyy. Touku | 3HaueHHe YHKI[MHM Ha TIPOMEXKYTKE
KCTpeMyMa
Tema 6.2. Copep>kaHue yueOHOr0 MaTepuasia 6
[Tonsatue HenpepeiBHble ¢GyHKIMUA. MeToj, WHTepBaioB [Jist
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HerpepbIBHOCTU
byHkumu. Metoq,

penieHrda HepaBeHCTB

VIHTEPBaJIOB

Tema 6.3. CojiepkaHuie yueOHOTO MaTepyasa 7

[Tpown3BogHast. [TpousBogHass  (yHkuuMd.  ['eomeTpuueckuii U

'eomeTpuueckuii | pu3ndyecKuii CMBICT TIPOM3BOAHON. I[Ipom3BogHbIE

U (QU3NYeCKUH | 3meMeHTapHbIX (QyHKUUHA. POpPMyJibI  HaXOXKAEHUS

CMBIC/T MPOU3BOJHOU CyMMBbI, TPOW3BEAEHUSI U YaCTHOTO

TIPOM3BOJHOU GyHKLMI

Tema 6.4. | Cozep>kaHre yueOHOTO MaTeprasa 10

MOHOTOHHOCTh [lpyMeHeHre  TPOMU3BOJHOM K  MCC/Ie[JOBAHUIO

¢yskumn. Toyku | GpyHKLMI HA MOHOTOHHOCTb ¥ 9KCTPEMYMBI

9KCTpeMyMa

Tema 6.5. Coiep>kaHuie yueOHOTO MaTeprasa 6

HaubGosnbilee 1 | HaxoxkgeHre HauOOJIbIIIETO ¥ HAUMEHBIIIETO 3HAUEHHSI

HauMeHblllee ¢byHKUMY Ha oTpe3ke. [IprMeHeHre MTPOW3BOAHOM Aist

3HaueHUst HaxOXK/leHWsI HaWIyylllero pellieHusi B TMPUKIaJHbIX

byHKIN 3ajjavyax, [JJ/id OmpeJesieHus] CKOPOCTU IIpoLiecca,
3a/laHHOTO (hOpMYJIoH MK rpadKoM

Tema 6.6. | IIpodeccuoHa/ILHO OPHEHTHPOBAHHOE CO/lep)KaHUe 2

HaxoxeHue (copep)kaHHe MPUKJIAJHOTO MOAYJIA)

OINTHMMasbHOIO [MpuknagHble 3ajaud, B TOM YHWC/IEe COLMAIbHO-

pe3yJibTaTa C | 5KOHOMUYECKOT0 U (U3NYeCcKOro xapakTepa, UX

TIOMOLLIbIO pellieHye CpeJiCTBAMM MaTeMaTU4yeCKOro aHaau3a

TPOM3BOHOU

Tema 6.7. Copep>kaHue yueOHOro MaTepuasa 6

[TepBoobpa3Hass | ITepBooGpasHast. Tabmiia IepBooOpasHbIX

byHKLIMU

Tema 6.8. CojiepkaHue yueOHOTO MaTeprasa 6

[Tnoiags WHTerpasn, ero reomMeTpuueckuii U (PU3NUECKUU

KPUBO/IMHEMHOW | CMBIC/I.  BblunMciieHWe uWHTerpaja 10  Qopmysie

TparneLuHu. HrroToHa-J/IeriOHUIIA

dopmyna

HeroToHa -

JleiibHMIIA

Tema 6.9. Copep>kaHre yueOHOr0 MaTepuasia 2

[TpumeHeHue Pemenne 3ajjau Ha ©IpUMeHeHVe TPOM3BOAHOM U

TIPOM3BOJHOM VHTerpana Jjs BbIUMC/IeHUs1 (U3UUeCKUX BeUUUH U

¥ nepBo0Opa3sHoOM | mutorajeit

(yHKLMM KonTposibHas padoTa 1o paszgeny 6

Pa3pen 7. Teopusi BeposITHOCTEH M CTaTUCTUKA 32

OK 01,
OK 02,
OK 03,
OK 04
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OK 06
IIK 1.4.

Tema 7.1. CojiepkaHue yueOHOro MaTepurasa

ITpeacraBnenve | [IpeAcraBneHWie [aHHBIX C TIOMOIIBIO TabMML o

JIAaHHBIX muarpamm. CpepgHee apudMeTHyeckoe, MeJuaHa,

U omnucare/bHas | Haubosblllee W HavMeHbllee 3HAueHWs, pa3Max,

CTaTUCTHKA JICTIepCysl, CTaHJapTHOe OTKJIOHEHWe UMCJIOBBIX
HabopoB

Tema 7.2. Copep>kaHre yueOHOr0 MaTepuasia

CrnyuaiiHbie CrnyJaiiHble SKCIepUMeHThbI (OMbIThI) W C/lydyaliHble

COOBITHS. coObITUs.  OneMeHTapHble  COOBITHS  (MCXOZBI).

Onepauyuu  Haj | BepositHoCTh  cywaiiHOoro — coObITvs.  Brm3octs

COOBITUSMU YaCTOTBI U BePOSTHOCTH COOBITHM. CiiyuaiiHble OTBIThI
C PaBHOBO3MO>KHBIMHM 37IEMEHTapHBIMH COOBITHSIMU.
BepostHOCTU COOBITHI B OmbITax C
PaBHOBO3MOYXKHBIMH 3/IeMEeHTaPHBIMU COOBITHUSIMU.
Onepauyu Haj COOBITHUSIMHU: repeceueHue,
o0besviHeHNe, MIPOTHBOIOJIOKHBIE CoObITHSI.
HunarpamMmel Oiinepa. dopmyJia C/TOKeHUsT
BEpPOATHOCTEU. Y C/I0BHAsE BEPOSITHOCTb. YMHOKeHUe
BeposiITHOCTeM. [lepeBO CayualiHOrO SKCIiepUMeHTa.
dopmysia TOMHOM  BeposSTHOCTH.  HesaBucumeble
COOBITHSI

Tewma 7.3. IIpodeccuoHannbHO OpHEHTHPOBAHHOE COjiep)KaHHe

BeposiTHOCTh (copep)kaHHe MPUKJIAJHOTO0 MOAYJIA)

B [TepBuuHass 00pabOTKa CTaTUCTUUECKUX JaHHBIX.

npodeccuonansH | I'paguueckoe ux  mipefcTaBieHde.  HaxoxjeHue

bIX 3a/jauax

CpeJHUX XapaKTepUCTUK, HaOM0jaeMbIX JIaHHbBIX.
OreHKa BepOSITHOCTU COOBITHsS B TPO(heCcCHOHATbHON
JlesiTeJTbHOCTH, pellieHre TIpodecCroHa bHbBIX 3a/jau Ha
BEPOSITHOCTh COOBITHSI, TIPUMEHEHWe CTaTUCTHUeCKUX
METOJIOB /iJIsi pellieHusi MpodecCuoHaIbHBIX 3a/a4

Tema 7.4. CojiepkaHuie yueOHOTO MaTeprasa

OJIeMEeHTBI KombuHaTopHOe MpaBu/io yMHOKeHus1. [lepecTaHOBKH

KOMOMHATOPUKM | 1 akTopuan. Yucio couetaHuid. TpeyronbHUK
IMTackans. PopmMyia 6uHOMa HeroToHa

Tema 7.5. Cojiep>kaHuie yueOHOTO MaTeprasa

Cepuu buHapHbIN C/ly4yaiiHbIA OMBIT (WCIIBITaHUE), yCIeX U

1ocjieloBaTe/lbH | Heyzaua. He3saBucumele WCTIBbITAHUS. Cepust

bIX UCIIBITAHUU

He3aBUCHUMBIX WCIIbITAaHUW 10 TiepBoro ycrnexa. Cepus
He3aBHUCHUMBbIX UCTIbITaHUW bepHyn

Tema 7.6.

CrnyuaiiHbie
BeJINUMHBI u
pacnpe/esieHusl.
Maremartuueckoe
OKUZIaHHe
CTy4aliHOMN
Be/TMUMHBI

Copiepkanuie yueOHOTO MaTeprasa

CnyuariHas BenruuHa. PacripesiesieHne BepOSITHOCTEM.
HNuarpamma pacripe/ie/ieHus. [Ipumepsl
pacrpefieieHu, B TOM 4MHCJIe, TreoMeTpuYeckoe U
ObuHOMMaBbHOE.

UuncnoBble XapaKTePUCTUKM CIy4YalHbIX BEJIWYMH:
MaTeMaTH4eCcKoe OXKUZlaHue, JCTIepCHs u
CTaHZ,ApTHOe OTK/IOHeHHe. I[Ipumepsl IIpUMeHeHus
MaTeMaTU4eCKOr0 OXKWJaHMs, B TOM UuC/le B 3ajadax
Y3 M0BCeJHEBHOM )KM3HU. MaTeMaTrueckoe okKuziaHue
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OWHApHOM C/y4yaliHOW Be/JIMUMHBI. MaTeMaThuecKoe

OXKH/laHue CYMMBI CJlyyaiiHbIX Be/IMYMH.
Martemartuueckoe OXKHJaHHe u JCTIepCUs
reoOMeTpUYeCcKOro ¥ GMHOMHUA/IBHOTO pacIpe/iesieHui
Tema 7.7. Copep>kaHue yueOHOr0 MaTepuasa 4
3akoH Oo/blIMX | 3aKOH GOJBIIMX YKCENT U €r0 POJib B HayKe, IPUPO/ie U
yuces. obujectBe. BbibopouHbli  MeTOz — MCC/e[OBaHUM.
HenpepbiBHbIE [IprMepbl  HeNpepbIBHBIX  CAy4YalHBIX  BeIUYMH.
C/lydariHble [loHATHE O TIUIOTHOCTW pacrpefeseHus. 3ajaud,
Be/TMYMHbI NpUBOAALLE K HOPMaZbHOMY  pacIipefie/ieHHIO.
(pacripepsienienust) | IToHsiTHE 0 HOPMaJILHOM paclipeie/ieHuH
HopmanbHoe KoHTpo/ibHasi paboTa 1o TeMam paszesna 7
pacnpejiesieHue
IIpomexyTouHas arrecTanus (JK3aMeH) 18
Bcero: 247
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3. YCJIOBUS PEAJIM3ALIMN ITPOI'PAMMBI YUEBHOUW JUCITATIJIMHEI

3.1.[Jns peanu3aliid TIPOTPaMMbl  AUCLIUIUIMHBI  [O/DKHBI  OBITH  TIPEyCMOTpPEHbI
cienyroLyve crieljuaabHble TIOMelleHUs:

Ka0OMHeT MaTeMaTHKH — nmoMelexue 61.

I Cnenuanu3upoBaHHas Mebe/Ib M CHCTeMbI XpPaHeHUsI

OcHoBHOe 000py/J0BaHHe

[TapTel AByXMecCTHbIe — 15;

Cron yuutenbckuii — 1;

Crtyn yuutenbckuii — 1;

Crynbs yueHnueckue — 30;

[Tkad Anast JOKyMeHTOB — 1.

Jlono/THUTEeTbHOE 000py/A0BaHHe

[ocka ayguropHas HacTeHHas — 1.

IT Texuuueckue cpejcTBa

OcHoBHoOe 000py/J0BaHKe

[TpoeK1MOHHBIN 3KpaH — 1;

MybTUMeIUKHBIN 1poeKTop — 1.

I1I /IleMoHCTpalMOHHBIE YUeOHO-HATr/IA HbIE T0CO0Hs
OcHOBHOe 000pyi0BaHHe

KoM1ieKT 3/1eKTpOHHBIX BUieOMaTepranos — 1;
KoM1ieKT 3/1eKTpOHHBIX BUieoMaTeprasos — 1.
JonoiHuTeTbLHOE 000pY/AOBaHHE

Mogenu f1s1 ©3ydeHusi reoMeTpruyeckux guryp — 1.

IlepeyeHb MPOrpaMMHOro obecreyeHus:

OnepaumionHas cucreMa MicrosoftWindows 10 Pro;

KasperskyEndpointSecurity.

3.2. In¢opmaninoHHoe obecrieyeHue peajn3aniy MporpaMmbI

[ins peanu3ali MporpaMMbl OUOHMOTEUHBIM (OHZ YHUBEPCHUTETA WMEET TeuaTHbIe
W/WIK 3/IeKTPOHHBIE 00pa3oBaTe/lbHble W HWHGOPMALMOHHBIE PECYPChl, PEKOMEHAyeMble /IS
WCTI0/Ib30BaHuUs B 00pa3oBaTelbHOM IpoLiecce.

O/IeKTPOHHbIe U3/iaHMA (3/IEKTPOHHbIE pPecypchl)
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OcHoBHBIE

1. MaTtematuka: anrebpa ¥ Haua/la MaTeMaTHUeCKOTO aHa/iu3a, reoMeTpusi. Anredpa
Y Haya/jla MaTeMaTHuecKoro aHamm3a: 10—11-e kmaccel: 6a30BbIM M YryO/IEHHBIM YPOBHU :
yuebnuk / III. A. Anumos, FO. M. Konsirux, M. B. TkauéBa, ®énopoBa. — 12-e u3g., crep. —
MockBa : IIpocBewenune, 2025. — 463 c. — ISBN 978-5-09-112136-0. — Tekcr :
3/IeKTPOHHBIH // JlaHb : 3JIEKTPOHHO-0MO/IMOTeUHast CUCTeMa. — URL:
https://e.Janbook.com/book/408656 — 3n1eKTpoHHasi BepcHsi C HeOrpaHWYeHHbIM KOJMYeCTBOM
JIOCTYTIOB.

2. ArtanacsH, JI. C. MaTemaruka: anrebpa ¥ Hayaja MaTeMaTH4eCKOTO aHaJIK3a,
reometpusi. 'eomerpusi: 10—11-# kaccer: 6a30BbIit U yriiyOnéHHbIN ypoBHU : yuebHuk / JI. C.
Aranacsan, B. @. byrysos, C. b. Kagomues. — 12-e usg., crep. — Mocksa : IIpocselijenue,
2025. — 287 c¢. — ISBN 978-5-09-112137-7. — TekKcT : 3/1eKTpOHHBIN // JIaHb : 371€KTPOHHO-
oubmoTeunas cucrema. — URL: https://e.lanbook.com/book/408659 — 3yeKTpoHHast Bepcusi C
HeorpaHUYeHHbIM KOJIMUeCTBOM JOCTYTIOB.

I[OHOJIHI/ITEJIBHLIE

1. Mep3nsik, A. I'. Maremartuka. ['eomeTpusi: 10-# kmacc: yriyOnéHHBIN ypOBEHb :
yuebnuk / A. I'. Mep3nsik, [. A. Homuposckuii, B. M. IlonsikoB ; moj pepakuuveit B. E.
[Togonbckoro. — 7-e u3pg., crep. — Mocksa : IIpocsewjenue, 2023. — 272 c¢. — ISBN 978-5-
09-103609-1. — TeKcT : 3/1eKTPOHHBIM // JIaHb : 3/1eKTPOHHO-0MO/MMoTeuHasi cucreMa. — URL:
https://e.lanbook.com/book/334475— 3/eKTpoOHHasi BepCUsi C HeOTrpaHWYeHHBIM KOJIMYeCTBOM
JIOCTYTIOB.

2. Mep3nsk, A. I'. Maremaruka. ['eometpust: 11-i Knacc: yriy61éHHBINA ypOBEHb :
yuebHuK / A. I'. Mep3nsak, [I. A. HomupoBckuii, B. M. Tlonskoe ; mox pegakuueii B. E.
[Togonbckoro. — 7-e u3g., crep. — Mocksa : IIpocBeujenue, 2024. — 254 c¢. — ISBN 978-5-
09-103610-7. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 3/1eKTPOHHO-0MO/MMoTeuHast cucreMa. — URL:
https://e.lanbook.com/book/334478— 3/meKTpoHHasi BepCUsi C HeOTpaHWYeHHBIM KOJMUYeCTBOM
JIOCTYTIOB.

3. Mep3nsik, A. I'. Marematvka. Anrebpa ¥ Hauaja MaTeMaTHUeckoro aHanusa. 10
Kiacc : yrnyOnéHHbli ypoBeHb : yuebHWK / A. I'. Mep3nsk, [. A. HomupoBckuii, B. M.
ITonskoB. — 6-e u3ga., crep. — Mocksa : [Ipocsewenue, 2023. — 480 c. — ISBN 978-5-09-

087877-7.— TekcT : 3/eKTpOHHbIN // JlaHb : 371eKTpOHHO-OnO/mMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/360725 — 31eKTpOHHasi BepcUsi C HeOrpaHUUeHHbIM KOJMUeCTBOM
JOCTYTIOB.

4, Mep3nsk, A. I'. Matematrka. Anrebpa ¥ Hauajia MaTeMaTHUeCKOro aHanm3a : 11

KJ1acc : yryiyOnEéHHBIN ypoBeHb : yueOHUK / A. I'. Mep3nsik, [I. A. Homuposckuii, B. M. TTonsikos
; moz pepakuuei B. E. TTomonsckoro. — 5-e u3g., crep. — Mocksa : I1pocBeiienue, 2024, —
412 c. — ISBN 978-5-09-087874-6. — TekcT: 5/1eKTpOHHBIM // JlaHb : 31€KTPOHHO-
oubmoTeunasi cucrema. — URL: https://e.lanbook.com/book/360722 — 3/1eKTpoHHast BEpPCHS C

HeorpaHn4eHHbIM KOJ/JIMY€CTBOM [JOCTYIIOB.

HNuTepHeT-pecypcol

1. https://minobrnauki.gov.ru — oduimanbHbii calT MUHKCTePCTBA HayKX U BhICIIETO
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https://e.lanbook.com/book/408656
https://minobrnauki.gov.ru/
https://e.lanbook.com/book/360722
https://e.lanbook.com/book/360725
https://e.lanbook.com/book/334478
https://e.lanbook.com/book/334475
https://e.lanbook.com/book/408659

obpa3oBanus PO.
2. http://www.edu.ru— degepanbHbIii TTopTan «Poccuiickoe oOpa3oBaHUe».
3. https://elementy.ru/catalog/8602/
Edinoe okno dostupa k obrazovatelnym resursam window edu ru — uHdopMaliioHHast
cucrema «EuHOE 0KHO f1ocTyTia K 00pa30oBaTe/ibHbIM pecypcam».
4. https://elementy.ru/catalog/8609/
Federalnyy tsentr informatsionno obrazovatelnykh resursov fcior edu ru
dbenepabHBIN LIEHTP MHPOPMALMOHHO-00pa30BaTe/IbHBIX PECYPCOB.
5. http://www.wikiznanie.ru-Buku3Hanue: TUIepPTeKCTOBast
SHLIUKJIOTIE VST
6. https://www.allmath.rulTopran Allmath.ru — Bcs MaTemaTiKa B 0JHOM MecCTe
7. https://math.ru ITopTan MaTeMaTHueCcKOro o6pa3oBaHuUs
8. DneKTpoHHbIN KaTasior bubmoreku MoclYy.
http://elib.mosgu.ru
9. CailT Asisi TIOMOIIM CTy/IeHTaM, >KeJIalol[UM CaMOCTOSITe/IbHO M3y4aTb U CAaBaTh
9K3aMeHbI 110 BBICIIel MaTeMaTHKe, U TIOMOIIM TIpeTioJjaBaTe/isiM B IOI00pKe MaTepHasioB K
3aHATUSIM U KOHTPOJIBHBIM paboTtam. Pexxum moctyma: http://mathportal.net/

5/1eKTPOHHast

Pexxum JocTrymna:

10. @opmynbl, ypaBHeHHWs, TeOpeMbl, IpUMepbl pelleHus 3a7ad. Pexum
Joctyma:http:/matematika.electrichelp.ru/

11. HaBuratop camMocTosiTelbHOM moArotoBk K EI'D.  Pexum  pocrymna:
https://fipi.ru/navigator-podgotovki/navigator-ege

12.  H3syueHue MaTeMaTHUKu OHJIAMH. Pexxum JlocTyra:

https://ru.onlinemschool.com/math/library/
13.  Bank pecdeparos. Pexxum poctyma: https://www.bestreferat.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJ/IbTATOB OCBOEHUS
OBIIEOBPA30BATE/ILHOM JIVICIIATUINHBI

4.1 KoHTpPo/Jb M OLIEHKA pe3y/JbTaTOB OCBOeHUs 001jeo0pa3oBaTe/lbHON AUCLUTUIMHBI
PaCKpBIBAIOTCS Yepe3 AUCLMIIMHAPHBIE Pe3y/bTaThbl, HarpaBIeHHbIe Ha ()OPMHUPOBaHKE 00IINX
¥ npoecCcrOHANTBHBIX KOMITeTeHLIMH 110 pas/iesiaM U TeMaM CojiepykKaHusi yuebHOro MaTepuaria.

O6mas/npodeccuoHaNbHaAA Pa3gen/Tema Tun OI[€eHOYHBIX
KOMIIeTeHIUsA MepOonpUSITUSI

OK 01. BgiOupars crocobsr | Tema 1.1, 1.2I1-o/c’, 1.3, | YcTHBIH onpoc

pelLieHus 3agau | 1.4I1-o/c, 1.511-0/c, 1.6. MaTeMaThueCcKUl JUKTaHT
ripodeccoHa/IbLHOM Temsr 2.1- 2.7, 2.8 1-o/c, | KonTponbHas paboTa

AeATe/IbHOCTU  [IPUMEHHUTEJIBHO
K PA3/IMYHBIM KOHTEKCTaAM

2.9.

Temsr 3.1 - 3.5, 3.6II-0/c,
3.7.

Tewmsr 4.1 - 4.4, 4.511-0/c,
4.6.

Temsr 5.1, 5.2, 5.3II-0/c,
5,4, 5.5I1-0/c, 5.6.

Tems! 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temsr 7.1, 7.2, 7.311-0/c,
74-7.7.

BrinonHenue
MPOMEe)XYTOUHOMN
aTTecTaluu

3a/laHuH

OK 02. Wcmnons30BaTh

Tema 1.1, 1.2IT-o/c, 1.3,

Y CTHBIN OMIPOC
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COBpeMEHHbIE CpeACTBd TOKUCKA,

1.411-o/c, 1.5I1-0/c, 1.6.

MaremMaTHueCKUi JAUKTAHT

aHam3a W uHTepriperaimu | Tembr 2.1- 2.7, 2.8 [1-o/c, | KontpomnbHas pabora
VH(popMaLy, 2.9. BeinosnHeHue 3a/laHuM
" vHpopmaronsble | Tembr 3.1 - 3.5, 3.6[1-0/c, | IpOMEXXyTOUYHOM
TeXHOJIOTUM /I  BBINOJIHeHus | 3.7. aTTecTaluu
3a/1a4 npodeccroHanbHol | Temsl 4.1 - 4.4, 4.5I1-o0/c,
JleATeJIbHOCTH 4.6.

Temsr 5.1, 5.2, 5.3II-0/c,

5,4, 5.5I1-0/c, 5.6.

Tewms! 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

Temsr 7.1, 7.2, 7.311-0/c,

74-7.7
OK 03. [TnanupoBate u | Tema 1.1, 1.2I1-o/c, 1.3, | YcTHBIM OmpocC

peann3oBbIBaTb  COOCTBEHHOE
nipoeccroHanbHOe u
JIMYHOCTHOE pasBuTHE,
JesITe/IbHOCTb B
npo¢eCcCHOHATLHOU cdepe,
VICTI0/Tb30BaTh 3HaHUS o
TIpaBOBOM v (vHaHCOBOM
IPaMOTHOCTM B Pas/MUHbIX

JKNU3HEHHBIX CUTYadlUAX

1.411-o/c, 1.5I1-0/c, 1.6.
Temsr 2.1- 2.7, 2.8 I1-o/c,
2.9.

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

Temsr 4.1 - 4.4, 4.5I1-o/c,
4.6.

Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temsr 7.1, 7.2, 7.3I1-o/c,
7.4-7.7

MaremMaTHUuecKuii AUKTaHT
KoHTponbHast paboTa
BeirosiHeHUe 3a/laHuUM
MPOMEXXYTOYHOU
aTTecTalyu

OK 04. SddexTuBHO
B3auMO/leficTBOBaTh 1 paboTaThb
B KOJIJIEKTHBE U KOMaH/ie

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.
Temn1 4.1 - 4.4, 4.511-o/c,
4.6.

Temnr 5.1, 5.2, 5.3II-0/c,
5,4, 5.5IT-o/c, 5.6.

Temnl 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temer 7.1, 7.2, 7.3I1-o/c,
7.4-77

YcTHBIM Orpoc
MaremaThueCcKuii JUKTaHT
KonTpospHast pabota
BeinosnHenue 3aJlaHul
IIPOMEXYTOYHOMN
aTTecTaly

OK 05. Ocy1iiecTBidTh yCTHYHO
Y NHUCbMEHHYI0 KOMMYHUKALUIO

Ha TOCYJApCTBEHHOM  SI3bIKe
Poccuiickoit depnepalyu
C yueTom 0cobeHHOCTel
COLIMATLHOTO

Y KyJIbTYPHOT'O KOHTEKCTa

Tema 1.1, 1.2[1-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.
Temnr 2.1- 2.7, 2.8 II-o/c,
2.9.

Temnr 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temnl 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temnr 5.1, 5.2, 5.3II-0/c,
5,4, 5.5I1-o/c, 5.6

YcrHbll onpoc
MaremMaThueCcKuil JUKTaHT
KoHTpospHast pabota
BbrirosiHeHne 3a/laHuM
NIPOMEXXYTOYHOMN
aTTecTaly

OK 06. IlposiB/iATh rpa’kjaHCKO-

MaTPUOTUUECKYIO MO3ULMIO,
JleMOHCTPUPOBaTb  OCO3HaHHOE
ToBe/ieHre Ha OCHOBe
TPaAULIMOHHBIX POCCUMCKHX

AYXOBHO-HPABCTBEHHLBIX

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.
Temnr 2.1- 2.7, 2.8 TI-o/c,
2.9.

Temnl 4.1 - 4.4, 4.5I1-0/c,
4.6.

YcTHbll onpoc
MaremMaThueCcKui JUKTaHT
KoHTpospHast pabota
BbriroiHeHne 3a/laHuH
IIPOMEXYTOYHOMN
aTTecTalyu
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lleHHocTel, B ToM uucie ¢ | Temwl 5.1, 5.2, 5.3[1-o/c,

yuyeToM rapmonusanuu | 5,4, 5.5I1-0/c, 5.6.

Me’KHallMOHa/IbHbIX u | Temnr 7.1, 7.2, 7.3I1-0/c,

Me)XPe/IMTMO3HbIX ~OTHOLIeHuY, | 7.4-7.7

TIPUMEHSITh CTaHZAPThI

AHTUKOPPYIILIMOHHOT O

TIoOBe/IeHusI

OK 07. CopenictBoBate | Tema 1.1, 1.2T1-o/c, 1.3, | YcTHBIM Ompoc
COXpaHeHUI0 okpyxatoieit | 1.4I1-o/c, 1.5IT-o/c, 1.6. MaTeMaThueCKUil JTUKTaHT
cpenel,  pecypcocOepexxeruto, | Temsr 2.1- 2.7, 2.8 I1-o/c, | KonrposbHas paboTa
TIPUMEHSTh 3HaHusa | 2.9. BrimonHenue 3a/laHul
00 M3MeHeHU! kinmMara, | Temsl 3.1 - 3.5, 3.6I1-0/c, | mpoMeKyTOUHOM
TIPUHLIUTIBI 6epexxuBoro | 3.7. arrecTaluu
TIPOM3BO/ICTBA, s¢dektuBHOo | Temnr 5.1, 5.2, 5.3[1-o/c,

JleliCTBOBaTb B upe3BblUaliHBIX
CUTYyaLUsiX

5,4, 5.5IT-o/c, 5.6.
Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

IIK 1.4. OGecrnieunBaTh
BbISIB/IEHWE, PACKPBITHE U
pacciieloBaHue MPeCcTyIUIeHUH 1

IT-o/c

YcrHbIl onpoc
MaremaTnueckuii AUKTaHT
KonTpospHast pabota

VHBIX TTPaBOHAPYLLIEeHUH.

BeinonHenue 3agaHui
IIPOMEXYTOYHOMN
aTTecTalyy

4.2 TIpome)xyToYyHasi arrecTalusa Mo AUCLUIIUHE

kW

10.

11

12.
13.

. PagnanHas wmepa yria.

ITepeyeHb BOPOCOB /15 3K3aMeHa

MaTemaTvika B HayKe, TeXHUKe, 5KOHOMHUKE, WH(OPMALMOHHBIX TEXHOMOTUSIX U
NIPaKTUUeCKOM JleATe/IbHOCTH.

Llesible ¥ paLjMoHanbHbIe urcia. [deiicTBuTebHbIe uncia. [IpubmkeHHbIe BEIUMC/IEHUS.
KowmrnekcHeie urcia.

KopHu HaTypa/ibHOM CTerneHu U3 Uucia U UX CBOMCTRBA.

CrereHu C paljoHaIbHBIMU TIOKa3aTeIsIMU, UX CBONCTBA.

CreneHu C [eWCTBUTE/NbHBIMM TOKa3arensiMu. CBOWCTBA CTeleHU C JeUCTBUTETbHbIM
TIOKa3aTesieM.

Jlorapudm. Jlorapudm umcna. OcHOBHOe norapudMuueckoe TOXKAeCTBO./lecaTUUHbIE U
HaTypa/ibHble jiorapudmbl. [IpaBuna gelictBuii ¢ yorapudpmamu. [lepexos K HOBOMY
OCHOBaHMUIO.

[Tpeobpa3oBanme anrebpanueckux BbIpakeHuil. [IpeoOpa3oBaHuWe parjMOHAIbHBIX,
VppaLMOHA/IbHBIX CTENeHHBIX, [0Ka3aTe/IbHbIX U IOrapu(pMUUYeCKUX BbIpaXKEHUM.
HaxosxaeHre 3HaueHuit joraprdma 1o rnpor3BoJbLHOMY OCHOBaHUIO. [lepexos oT oHOro
OCHOBaHUs K Apyromy. BelunciieHue u cpaBHeHWe jnoraprudMoB. JlorapudmupoBaHve 1
MOTEHLIMPOBaHNe BbIPaXKeHUM.

[Tpubsv>xeHHbIe BEIUMC/IEHUS U PellleHus TIPUK/IaIHBIX 3a/]au.

Perienuie norapumMuueckux ypaBHeHUIA.
BpamiarensHoe aBwkeHwe. CHHYC, KOCHHYC, TaHreHC W
KOTaHI'eHC UnCrIa.

OcCHOBHbIE TPUTOHOMETPUYECKHE TOXK/eCTBa
®opmysibl  nipuBefieHUsi. DopMysibl  CJIOXKEHHS.
TM0JIOBUHHOTIO yTJIa.

®opmynbl  yaBoeHus DopmyJibl
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14.
15.

16.

17.

18.
19.

20.

21.
22.
23.
24.
25.
26.
27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

[Tpeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BhIPayKeHUH

[Tpeobpa3oBaHre CyMMbl TPUTOHOMETpUYECKMX (GYHKIWA B T[pOW3BeJleHNe U
TIpoM3Be/ieHrsI B CyMMy. Bbipa)keHre TpUTOHOMeTpHUeCcKuX (YHKI[MI uepe3 TaHTeHC
TI0JIOBUHHOT'O apryMeHTa.

TpuroHomeTpuuecKre ypaBHeHUsI U HepaBeHCTBa

[Mpocretitie TpUroHOMeTpUUYECKHe ypaBHeHUs. I[IpocTeiilivie TpPUrOHOMeTPUYECKHe
HepaBeHCTBa.

O6patHble TpUroHOMeTpruYecKue GyHKLMH. APKCUHYC, aDKKOCUHYC, apKTaHTeHC.
Oyukuyu. O6macTe orpefie/ieHUss W MHOXKECTBO 3HaueHUM; rpaduk (QyHKLUY,
roctpoeHue rpaduKoB HYHKIMM, 3aJaHHBIX Pa3/TMUHBIMU CITOCOOAMHU.

CeoiictBa (GyHKI[UM. MOHOTOHHOCTb, UE€THOCTb, HEUeTHOCTb, OTPaHUUEHHOCTb,
MepruoIMYHOCTb. [IpOMEXXyTKH BO3pacTaHust U yObiBaHus, Haubosiblllee ¥ HaMeHbIIIee
3HaueHWs, TOYKWM  JKCTpeMyMa. ['paduueckas  uHTepriperaiusi.  [IpumMepsl
(YHKLIMOHATBHBIX 3aBUCKMOCTEN B peasibHbIX MpoLieccax U siBeHusX. ApudmMeTrnueckue
orepai  Hag QyHkumsMu. CrnoxHas ¢GyHkius —(kommosuius). [loHsiTHe o0
HerpepLIBHOCTH (DYHKIUH.

O6patHble dhyHkImy. Ob1acThb onpeesieHus U 00/1aCTh 3HaUeHWH 00paTHON (YHKLIUH.
I'padmik oObpaTHOM PYyHKIUH.

CrerneHHble, IOKa3aTe/bHbIe, TorapudMuuecKre

U tpuronomerpuueckue GyHKiur. OOpaTHbIe TPUTOHOMeTpUUYeckre QyHKINU
Onpegenenus GyHKLWN, UX CBOMCTBA U TPadUKHU.

[Tpeobpa3oBanus rpadukoB. IlapanienbHbIN MepeHOC, CUMMETPHSI OTHOCUTEIBHO OCei
KOOpAWHAT U CUMMETPUSI OTHOCUTE/TbHO Hayajia KOOpJWHAT, CUMMETPUSI OTHOCUTETbHO
MIPSIMOM Y = X, PacTsPKeHHe U C)KaThe BI0Jb 0Ceil KOOpAWHaT.

[MTocnepoBarensHOCTH. CrIOCOOBI 3a[jaHMsl U CBOMCTBA UMCJIOBBIX I1OC/IeJ0BAaTe/TbHOCTEH.
[ToHsTHE O Mpeiese TOC/e[0BAaTeTbHOCTH.

CyljecTBoBaHMe  Tipefiela  MOHOTOHHOM  OrpaHHMYEHHOW  MOC/e/0BaTe/TbHOCTH.
CyMMHpOBaHHe TI0C/e/loBaTeIbHOCTe. bBeckoHeyHO yObIBaroIas TeoMeTphuecKast
MIPOrpeccusi U ee CyMMa.

[Tpou3BogHas. [ToHsiTHe 0 MPOU3BOAHOM (DYHKLIMH, ee reoOMeTpUUecKUl U (r3nuecKkui
CMBICII.

YpaBHeHUe KacaTtenbHOU K rpaduky QyHKLUU.

[Tpor3BoHbIE CyMMBI, Pa3HOCTH, TPOM3BeJeHUs, uacTHbie. [IpoM3BOJHbBIE OCHOBHBIX
3/71eMeHTapHbIX (QyHKLIWH.

[IpuMeHeHMe TPOW3BOAHON K UCC/Ief0BaHUIO (GYHKIMA W TIOCTPOEHUIO TpaHKOB.
[Tpou3BogHBIE0OPATHOM (HYHKIIMY U KOMITO3ULIUK (DYHKLIWH.

[TpuMepsl HMCIO/Ib30BaHMS TIPOM3BOAHON /i HaXOX/AEHHs HaWwIyulllero pelleHus B
TIPUKJIA/IHBIX 3a/layax.

Bropasi mpousBojHas, ee reoMeTpuuyeckuii W ¢usndeckuid cmbica. HaxoxkzeHue
CKOPOCTH [/1s TIpoliecca, 3aZlaHHOTro (opMyJioi U rpauKoMm.

[TepBooOpa3Hasi U UHTETpasl.

[TpumMeHeHue ormpefie/IeHHOTO WHTerpasjga Ajisi HaxOoXKAeHUs TJIOaAy KPUBOIMHEHHOU
tpareiu. ®dopmysna HbloroHa—IJleliOHMIIa. [IpMepbl NPUMEHEHWs HWHTerpaja B
(du3uKe ¥ TeOMeTpHH.

ParjyoHanbHbIe, Uppal[MOHA/IbHBIE, TIOKa3aTe/IbHbIe U TPUTOHOMEeTPUUeCKe ypaBHeHUs U
CHCTEMBI.

PaBHOCHIBHOCTb ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TIpHEMBl MX pelleHusi (pa3jo)kKeHHe Ha MHOXKWUTEeW, BBeJEeHHEe HOBBIX
HEeM3BeCTHBIX, MIOJCTaHOBKa, rpaduueckuii MeTox).

PaiioHasibHble,  WppalMOHA/IbHBIE,  TIOKa3aTelbHble W MpuU2OHOMempuyecKue
HepaBeHCTBa. OCHOBHbIE TIPUEMBI UX PelleHUs].

38



41.

42.

43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.

68.

69.

70.

71.

Vicnonb3oBaHue CBOMCTB U rpadUKoB (PyHKLMIM MPU pellleHuH YpaBHeHHI 1 HepaBeHCTB.
Mertop uHTepBanoB. V306paskeHre Ha KOOPAMHATHOMN TUIOCKOCTH MHOXXeCTBA pelleHui
yPaBHEHHI ¥ HEPaBEHCTB C IBYMs IIePeMEeHHBIMU U UX CHUCTEM.

[IpuMeHeHHe MaTeMaTUUYeCKUX METOJOB [i/isl pelleHHsl COJep)KaTelbHbIX 3ajau U3
pa3MuHbIX 00/1acTelt HayKy W TIPAaKTHKH.

WuTepripeTaliyis pe3ysibTaTa, yueT peajbHbIX OrPaHUUYEHUM.

OnieMeHTbl KOMOMHATOPUKH. OCHOBHBbIE TIOHSTHSI KOMOMHAaTODUKHU. a/jaud Ha TOJCUeT
yKC/la pa3MellleHUi, TepecTaHOBOK, COUeTaHWM.

PemeHvie 3asau Ha rmepebop BapuaHToB. Popmyna 6O6mHoma Hetorona. CBoiicTBa
OuHOMHHANMBbHBIX KO3 duipenToB. TpeyrompHUK [Tackarns.

OneMeHTbl Teopuu BeposiTHOCTel. CoObITHE, BEpPOSITHOCTb COOBLITHS, CIOXKEHWe |
YMHOKeHUe BEepOsITHOCTEH.

[ToHsiTHE O He3aBUCHMOCTH COOBITHIA.

[uckpeTHas ciyvaiiHasi BeJIMUMHA, 3aKOH ee pacripe/ie/ieHus..

UncnoBble XapakKTePUCTHKU [UCKPETHOM CJlydyaliHOM BesWuMHbL. [loHATME O 3aKoHe
OOJBIINX YKCeJI.

[TpescTaByieHye AaHHBIX (TaO/MULIBI, JUarpaMMbl, TpayKu), TeHepaibHasi COBOKYITHOCTb,
BbIOOPKaA, cpe/iHee apudMeTHUYeCcKOoe, MeZiaHa.

B3aumHoe pacrionokeHre AByX NpsSMbIX B NpocTpaHcTBe. [lapannesbHOCTb NpsiMOW U
TIJIOCKOCTH.

[TapannensHOCTB M10CKOCTeN. [leprieHANKY/IIPHOCTE NPSIMOM U MJIOCKOCTH.
[TeprieH UKy SIp U HAK/IOHHASI.

Yros Mexay NpsiMoi U MJIOCKOCTBIO. [IByrpaHHbIN yToO/I.

Yron mexay rnockocTsmMu. [lepneH UKy ASIPHOCTD JBYX TIJIOCKOCTE.

'eomeTpuueckuie rpeobpa3oBaHuMs MIPOCTPAHCTBA: Tapaslyie/bHbINA MepPeHOC, CUMMEeTpPUs
OTHOCUTEJTbHO TJIOCKOCTH.

[MapannenbHoe MpoeKTHpoBaHWe. [10mazb OpTOroHa/sbHOM Mpoekuyu. V3obpaxeHue
MIPOCTPAHCTBEHHBIX UTYD.

Bepimnel, pebpa, TpaHM MHOTOTPaHHUKA. Pa3BepTka. MHOrorpaHHbie yriibl. BeIMyKbie
MHOTOrpaHHUKHU. TeopeMa Diinepa.

[Tpu3sma. Ipsimast v Hak/IoOHHasi ipu3Ma. [1paBusbHas mpusma. [lapannenenunes. Kyo.
ITupamupa. I1paBuibHas mupaMuza. Y ceueHHas nmipamuga. TeTpasap.

CumMeTpuu B Ky0Oe, B mapajuiesierniuriesie, B Ipu3Me U MpaMue.

Ceuenusi Ky0a, IpU3MbI ¥ TUPAMU/BbI.

[lpeacTaBieHVe O TPaBWIBHBIX MHOTOTpaHHUKaxX (TeTpa3gpe, Kybe, OKTas3zpe,
JlofieKaszipe U UKOcaszipe).

LwmHAp ¥ KOHyC. YceueHHBIH KoHyc. OCHOBaHMe, BbICOTA, OOKOBasi MOBEPXHOCTB,
obpa3yroiasi, pa3BepTka. OceBbie CeueHUsI U CeUeHus, rapasiie/ibHble OCHOBAaHUIO.

[ITap u cdepa, ux ceuenusi. KacaresnbHasi 0CKOCTh K cdepe.

O6mwem u ero usMmepenue. MHrerpaibHas Gpopmysia oo6beMa.

®opmynbl 006beMa Ky0Oa, MPSIMOYTOJILHOTO Tapasiesienuriesia, TMpU3Mbl, LMIAH/ADA.
dopmyiibl 06beMa MMpaMubl U KoHyca. ©@OopMyJIbI T/IO0IIa U MTOBEPXHOCTeN UIUHAPA U
KoHyca. ®opmysibl 06beMa I1apa U MIoazu cepabl.

[Tomo6wue Ten. OTHOILIEHUS TUIOIIA/IeH TOBEPXHOCTeH U 00HeMOB ITOZ0OHBIX TeJl.
[IpsimoyronbHasi (#ekapToBa) CHUCTeMa KOOpAMHAT B TMpocTtpaHcTBe. Dopmysia
PaCCTOSTHUSI MEXXY IByMsI TOUKaMU. Y paBHeHUs cepbl, MJI0CKOCTH U MPSMOIA.

Bekrtopbsl. Mopynb BekTopa. PaBeHCTBO BeKTOpPOB. Ci0)KeHHe BeKTOPOB. YMHOXKeHHe
BeKTOpa Ha uuc/iao. Pa3noxeHue BeKTOpa IO HarpaB/ieHUsIM. YTOJ MeXAy [ByMsi
BekTOpamu. IIpoekiusi BekTopa Ha ocb. KoopguHatel BekTopa. CkanspHoe
TIpOK3Be/ieHre BeKTOPOB.

Vcnonib30BaHre KOOPAWHAT M BEKTOPOB MY peLleHUH MaTeMaTH4eCKUX M MPUK/IaJHbIX

3a/au.
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5. IMCT BHECEHUSA U3MEHEHU

B pabouyto nporpammy 1o aucruruinae «OY.B.8 «Matemaruka» 1o crerpansHoctu 40.02.02
«IIpaBooxpaHuTebHas [eaTe/IbHOCTb» YTBEp)KAEeHHYI0 Ha yueHoM coBeTe [lepkaBuHckoro iuies 30
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	Перечень вопросов для экзамена
	1. Математика в науке, технике, экономике, информационных технологиях и практической деятельности.
	2. Целые и рациональные числа. Действительные числа. Приближенные вычисления. Комплексные числа.
	3. Корни натуральной степени из числа и их свойства.
	4. Степени с рациональными показателями, их свойства.
	5. Степени с действительными показателями. Свойства степени с действительным показателем.
	6. Логарифм. Логарифм числа. Основное логарифмическое тождество.Десятичные и натуральные логарифмы. Правила действий с логарифмами. Переход к новому основанию.
	7. Преобразование алгебраических выражений. Преобразование рациональных, иррациональных степенных, показательных и логарифмических выражений.
	8. Нахождение значений логарифма по произвольному основанию. Переход от одного основания к другому. Вычисление и сравнение логарифмов. Логарифмирование и потенцирование выражений.
	9. Приближенные вычисления и решения прикладных задач.
	10. Решение логарифмических уравнений.
	11. Радианная мера угла. Вращательное движение. Синус, косинус, тангенс и котангенс числа.
	12. Основные тригонометрические тождества
	13. Формулы приведения. Формулы сложения. Формулы удвоения Формулы половинного угла.
	14. Преобразования простейших тригонометрических выражений
	15. Преобразование суммы тригонометрических функций в произведение и произведения в сумму. Выражение тригонометрических функций через тангенс половинного аргумента.
	16. Тригонометрические уравнения и неравенства
	17. Простейшие тригонометрические уравнения. Простейшие тригонометрические неравенства.
	18. Обратные тригонометрические функции. Арксинус, арккосинус, арктангенс.
	19. Функции. Область определения и множество значений; график функции, построение графиков функций, заданных различными способами.
	20. Свойства функции. Монотонность, четность, нечетность, ограниченность, периодичность. Промежутки возрастания и убывания, наибольшее и наименьшее значения, точки экстремума. Графическая интерпретация. Примеры функциональных зависимостей в реальных процессах и явлениях. Арифметические операции над функциями. Сложная функция (композиция). Понятие о непрерывности функции.
	21. Обратные функции. Область определения и область значений обратной функции.
	22. График обратной функции.
	23. Степенные, показательные, логарифмические
	24. И тригонометрические функции. Обратные тригонометрические функции
	25. Определения функций, их свойства и графики.
	26. Преобразования графиков. Параллельный перенос, симметрия относительно осей координат и симметрия относительно начала координат, симметрия относительно прямой y = x, растяжение и сжатие вдоль осей координат.
	27. Последовательности. Способы задания и свойства числовых последовательностей. Понятие о пределе последовательности.
	28. Существование предела монотонной ограниченной последовательности. Суммирование последовательностей. Бесконечно убывающая геометрическая прогрессия и ее сумма.
	29. Производная. Понятие о производной функции, ее геометрический и физический смысл.
	30. Уравнение касательной к графику функции.
	31. Производные суммы, разности, произведения, частные. Производные основных элементарных функций.
	32. Применение производной к исследованию функций и построению графиков. Производныеобратной функции и композиции функции.
	33. Примеры использования производной для нахождения наилучшего решения в прикладных задачах.
	34. Вторая производная, ее геометрический и физический смысл. Нахождение скорости для процесса, заданного формулой и графиком.
	35. Первообразная и интеграл.
	36. Применение определенного интеграла для нахождения площади криволинейной трапеции. Формула Ньютона—Лейбница. Примеры применения интеграла в физике и геометрии.
	37. Рациональные, иррациональные, показательные и тригонометрические уравнения и системы.
	38. Равносильность уравнений, неравенств, систем.
	39. Основные приемы их решения (разложение на множители, введение новых неизвестных, подстановка, графический метод).
	40. Рациональные, иррациональные, показательные и тригонометрические неравенства. Основные приемы их решения.
	41. Использование свойств и графиков функций при решении уравнений и неравенств. Метод интервалов. Изображение на координатной плоскости множества решений уравнений и неравенств с двумя переменными и их систем.
	42. Применение математических методов для решения содержательных задач из различных областей науки и практики.
	43. Интерпретация результата, учет реальных ограничений.
	44. Элементы комбинаторики. Основные понятия комбинаторики. адачи на подсчет числа размещений, перестановок, сочетаний.
	45. Решение задач на перебор вариантов. Формула бинома Ньютона. Свойства биноминальных коэффициентов. Треугольник Паскаля.
	46. Элементы теории вероятностей. Событие, вероятность события, сложение и умножение вероятностей.
	47. Понятие о независимости событий.
	48. Дискретная случайная величина, закон ее распределения.
	49. Числовые характеристики дискретной случайной величины. Понятие о законе больших чисел.
	50. Представление данных (таблицы, диаграммы, графики), генеральная совокупность, выборка, среднее арифметическое, медиана.
	51. Взаимное расположение двух прямых в пространстве. Параллельность прямой и плоскости.
	52. Параллельность плоскостей. Перпендикулярность прямой и плоскости.
	53. Перпендикуляр и наклонная.
	54. Угол между прямой и плоскостью. Двугранный угол.
	55. Угол между плоскостями. Перпендикулярность двух плоскостей.
	56. Геометрические преобразования пространства: параллельный перенос, симметрия относительно плоскости.
	57. Параллельное проектирование. Площадь ортогональной проекции. Изображение пространственных фигур.
	58. Вершины, ребра, грани многогранника. Развертка. Многогранные углы. Выпуклые многогранники. Теорема Эйлера.
	59. Призма. Прямая и наклонная призма. Правильная призма. Параллелепипед. Куб.
	60. Пирамида. Правильная пирамида. Усеченная пирамида. Тетраэдр.
	61. Симметрии в кубе, в параллелепипеде, в призме и пирамиде.
	62. Сечения куба, призмы и пирамиды.
	63. Представление о правильных многогранниках (тетраэдре, кубе, октаэдре, додекаэдре и икосаэдре).
	64. Цилиндр и конус. Усеченный конус. Основание, высота, боковая поверхность, образующая, развертка. Осевые сечения и сечения, параллельные основанию.
	65. Шар и сфера, их сечения. Касательная плоскость к сфере.
	66. Объем и его измерение. Интегральная формула объема.
	67. Формулы объема куба, прямоугольного параллелепипеда, призмы, цилиндра. Формулы объема пирамиды и конуса. Формулы площади поверхностей цилиндра и конуса. Формулы объема шара и площади сферы.
	68. Подобие тел. Отношения площадей поверхностей и объемов подобных тел.
	69. Прямоугольная (декартова) система координат в пространстве. Формула расстояния между двумя точками. Уравнения сферы, плоскости и прямой.
	70. Векторы. Модуль вектора. Равенство векторов. Сложение векторов. Умножение вектора на число. Разложение вектора по направлениям. Угол между двумя векторами. Проекция вектора на ось. Координаты вектора. Скалярное произведение векторов.
	71. Использование координат и векторов при решении математических и прикладных задач.

