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1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIJ.IEOBPABOBATEJIBHOFI JUCLHUIIVINHBI
1.1. MecTo fUCHHMIUIMHBI B CTPYKType o0pa3oBaTenbHo# nporpamMmbl CIIO:
OG6rieobpa3oBaresibHasi JUCHMIUIMHA «MaTeMaTHKa» SIB/ISeTCS 00s13aTe/IbHOW YaCThIO
o611eo6pa3oBaTe/IbHOTO I[UK/Ia 00pa3oBaTe/ibHOM TIporpaMmMsbl B cootBeTcTBUU ¢ @T'OC CITO no
40.02.04 «FOpucnpypeHnusa»

1.2. llei1 ¥ NUIaHMPYyeMble pe3y/IbTaTbl 0CBOEHHs AUCLUIIUHbI:
1.2.1. Ilens AMCHUTNIITAHBI
Cogep)kaHWe  TIpOrpaMMbl  00Ile00pa3oBaTe/lbHOM  JUCIIMITIMHBI  «MareMaTHhKa»

HarpaBJIeHO Ha JOCTIDKEHHE pe3y/bTaToB ee V3y4YeHUst
B cooTBeTcTBUM C TpeboBaHusMu ®I'OC COO c yueroMm mpodeccroHaabHON HarpaB/ieHHOCTU
Pr'ocC CIIO. [IpuopuTeTHBIMHU LieIsIMUA obyueHust MaTeMaTHKe

Ha 6a30BOM YpOBHe SIBJISIFOTCSI:

¢bopMHupOBaHMe  IIeHTPaJbHBIX  MaTeMaTHUeCKUX  TOHATUN  (YMC/io,  BeJUYMHa,
reomMeTpuueckass  ¢Gurypa, TiepeMeHHas, BepOSTHOCTb,  (yHKUMsA),  00ecreurBaronux
TIpeeMCTBeHHOCTD U IePCIIeKTUBHOCTh MaTeMaThuueckoro oopa3oBaHUst 00ydaromxcs;

no/iBefieHre 00YYaroIUXCsl Ha JJOCTYITHOM [ijis HUX yYPOBHe K OCO3HaHWIO B3aMMOCBSI3U
MaTeMaTHKH U OKPY’KaroIlero MUDa, TIOHUMaHKe MaTeMaTHUK!
KaK 4acTH 0011[ell Ky/IbTyphl Ue/IOBeueCTBa;

pa3BUTHE  UHTE/UIEKTyaJbHBIX W TBOPYECKUX  CIIOCOOHOCTel  00yuarommxcs,
TI03HaBaTeIbHOW aKTUBHOCTH, UCC/Ie/JOBAaTeIbCKUX YMEHHM, KpUTUYHOCTH MBILIEHUS, HHTepeca K
W3yUeHHUI0 MaTeMaTHKU;

(dhopmupoBaHue GyHKI[MOHAIBLHOW MaTeMaTUYeCcKoW I'PaMOTHOCTH: YMeHMsI pacrio3HaBaTh

MaTemMaTUuecKue aCTIeKThbI B peasibHbIX YKU3HEHHBIX CUTYaLUsAX
u rnpu W3y4eHUU JIPyTUX JUCLIUTUIVH, TPOsIB/IeHUS 3aBUCUMOCTeU
Y 3aKOHOMepHoCTel, (hopMy/MpoBaTh WX Ha si3bIKe MaTeMaTWKU W CO3/aBaThb MaTemMaThyecKue
MoOJle/H, TIPUMEHSTh OCBOEHHBIN MaTemMaTU4eCKun anmapar

JJIsl pellieHUs] TIPaKTUKO-OPHeHTUPOBAaHHBIX 3ajjay, 3a/lau TpodecCHOHaTLHOU [/lesaTebHOCTH,
VHTepNpeTUPOBAaTh U OLIeHUBATh MO/TyYeHHbIe pPe3y/IbTaThl.

1.2.2. IInaHupyeMbie pe3y/JbTaTbl OCBOEHHA 00I€00pPa30BaTe/IbHOM JAUCIUIVIMHBI B
coorBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Obue  kommereHuuud  (mamee — OK) u  mpodeccroHasmbHble — KOMITETEHIUU
(mnamee — TIK) ®I'OC CIIO B COOTHeCEHMHM C JIMUYHOCTHBIMH, MeTarpeaMeTHbIMU
U TIpeMeTHbIMU  pe3yibTaTaMd oOyueHusi 6Ga3oBoro ypoBHs (garmee —  IIPG)

@®I'OC COO rmipecTaBieHbl B Tabsuie:



KOA U HaMUME€HOBaHHeE

Pe3ybTaTsl 00yueHus

(opmupyembIx
KOMIIeTeHI{ Ui O0mwue JuciuniMmHapHbIe
OK 01. Beibupatrb criocobbl |JIMUHOCTHBIE — pe3y/abTaThl  JO/DKHBI — oTpakaTh | [IP61. BrazeHne MeTosaMu 10Ka3aTebCTB, aJrOPUTMaMU

pelleHust
ripodeccoHa/IbLHOM
JiesITeNTIbHOCTU
TIPUMEHUTETHHO

K Pa3/INYHbIM KOHTEKCTaM

3a/jau

B UaCTH: TPYAOBOTO BOCIIUTAHUSI:
- TOTOBHOCTb K TpYy/y, OCO3HaHWE I[eHHOCTH
MacTepCTBa, TPYJ0/r00ue;

- TOTOBHOCTb K  aKTHBHOM  JIeSITebHOCTHU
TeXHOJIOTUUeCKOW U COLIMA/IbHOM HarlpaB/IeHHOCTH,
CrI0COOHOCTD VHULMMPOBATh, TJIAHUPOBATh

Y CAMOCTOSITe/TbHO BBITIOHATH TaKYIO /1eSITe/TbHOCTh;
- UHTepeC K pa3uuHbIM cepam npodeccruoHanbHON
JesITe/IbHOCTH.

MertarnpejMeTHbIe pe3y/bTaThl JO/DKHBI OTPaXKaTh:

OsnageHve yYHUBepCaTbHbIMU yueOHBIMU
T03HaBaTe/bHBIMU JelCTBUSIMMU:

a) 6a30BbIe TOTUYeCKre JeCTBUS:

- CaMOCTOSITe/IbHO (hopmypoBaTh
¥ aKTyaJu3upoBaTh TpoOsieMy, paccMaTpUBATh
ee BCeCTOPOHHE;

- yCTaHaB/lMBaThb  CYIIEeCTBEHHbI  TpPU3HAK

WIM OCHOBaHWsS [/l CpaBHEHMs, KiacCUdUKAIH
1 0000111eHMS;

1[eJH
TlapaMeTpbl U KDUTEPUH UX JJOCTHKEHUS;

- BBIB/ATb 3aKOHOMEDHOCTH W TPOTHUBOPEUUS
B PaCCMaTPUBAEMBIX SIBJIEHUSIX;

- BHOCUTb KOPPEKTHBBI B JIeATE/IbHOCTDb, OL€HUBATh
COOTBETCTBHE Pe3yJIbTATOB 11e/IsIM, OL[eHUBaTh PUCKU

- onpenessaTb AedaTeJIbHOCTH, 3d4/1aBdTh

pellleHMs1 3ajay; yMeHHe (DOpPMyJ/IMpOBaTh OIpefie/leHMts,
aKCHOMBI

Y TeopeMbl, NPUMEHATb UX, IIPOBOAUTH JlOKa3aTe/bHble
pacCyX/leHusl B X0/ie pelleHus 3a/1ay;

[TP62. YMeHMe oOrepupoBaTh MOHATHSIMU: CTeTleHb UMC/Ia,
norapuM uucia; ymMeHue
3HaYeHUU

BBITIO/IHATHL  BbIUMCJ/IEHIE

U TipeoOpa3oBaHUs  BBIPAKEHHWM CO  CTeNIeHSIMH |

norapu¢mamy, TipeoOpa3oBaHus JPOOHO-palMOHAIBHBIX
BbID&KEHUM;

[TP63. YMeHHe OrepypoBaTh TMOHSTHSIMU: paLMOHA/bHbIE,
VppaLiOHaJIbHbIe, TOKasare/bHble, CTeleHHbIe,
norapupmMuueckue, TPUTOHOMETpHUYeCKWe YpaBHeHUs W
HepaBeHCTBa, UX CUCTEMBI;

[1P64. YMeHue oOmnepupoBaTh TMOHATUAMH: (QYHKLHS,
HerpepbiBHasi (YHKIWs, TPOW3BOJHAsI, TepBooOpa3Hasi,

OHPQ,E[@JI@HHI—;IIZ HWHTErpaji; yMmeHue HaxXO4WUThb IIPOU3BOJHLIE

3/7IeMeHTapHbIX  (YHKLMH,  WCIO/Ab3ysd  CIIpaBOYHbIE
MaTepHasbl; UCCIeI0BaTh B MPOCTENIINX CIydasX (PyHKLIMN
Ha MOHOTOHHOCTB, HaxoJuThb HaubosibIIMe

Y HavMeHbIllMe 3HaueHus: (YHKUWH; CTPOUTH TrpaduKu

MHOTOU/IeHOB C WCTI0/Tb30BaHUEM arrapara
MaTeMaTHUeCKOro aHaju3a; TMPUMeHSTh TPOM3BOJIHYIO TIpH
pelLieHn! 3ajau

Ha OBW)XKE€HHE, pellldaTb INIPAKTHKO-OPHMEHTUPOBAHHEIE 3d/1d4l




MOC/Ie/ICTBUM IesiTe/IbHOCTU

0) 6a30BbBIE HCC/Ie[IOBATETLCKIE TeHCTBUS:

- B/aJeTb HaBBIKAaMHU YyueOHO-MCC/IeZI0BaTe/IbCKOM
Y TIPOEKTHOM JesITe/IbHOCTH, HaBbIKAMU Pa3pellieHust
npobJiem;

- BBIIBMATH  IPUUYMHHO-C/IE[ICTBEHHbIE  CBSI3U
W aKTyaJu3MpoBaThb 3ajauy, BBIABUIAaTb TUIIOTE3Y
ee pelleHus, HAXO/IUTh apryMeHTbI
JUI J0Ka3aTe/lbCTBa CBOMX YTBEPIKIEHWH, 3a/laBaTh
TlapamMeTpbl ¥ KDUTEPUH PelleHHsT;

- aHa/M3UPOBATh IIOJIyYEHHbIE B XOJIe DEIIeHUS
3aflaui  pe3ysbTaThl, KPUTHUECKH  OLIEHUBATh
WX [JOCTOBEPHOCTh, TPOTHO3MPOBaTh W3MEHEHHe
B HOBBIX yC/IOBUSIX;

pa3pabaThiBaTh TIJIAH PelleHusi TIPO0JIeMBI C YUETOM
aHam3a VMEIOIINXCSI MaTepyabHbIX
Y HeMaTepuabHbIX PeCYPCOB;

- yMeTb TIepEHOCHUTh 3HAHUS B TI03HABATE/IbHYIO

" MPAKTUYECKYIO obnactu JKU3HeAeATe/IbHOCTH,

- yMeThb WHTEIPUPOBaTb 3HAHWsA W3 Pa3HBIX
TIpeZIMEeTHBIX 00/1acTel;
- BB[BUraTh  HOBbIe  WJeW,  Mpejsararhb

OpUrrMHAa/IbHBIE TIOAXOAbI U pellleHuA

Ha HauOOJbIIMe ¥ HaMMeHbIIVe 3HaUeHHs], Ha HaXOKJeHue
IyTH, CKOPOCTH U YCKOPEHUS;

[TP6G5. YMeHue orepupoBaTh TOHSATHUSIMHU: palldOHAbHAsT
¢byHKUYsA, ToKasaTesbHasi (PyHKLUs, cTereHHasi (QyHKLMS,
norapugpmuueckas byHKLWS, TPUTOHOMEeTpUUEeCKHe
¢byHKUMM, obpaTHble (QYHKLMM; yMeHHe CTPOUTh rpaduKu
W3y4YeHHbIX (YHKLMM, MCHOMb30BaThb TIpayKu TpU
M3y4YeHHUH TPOLIeCCOB U 3aBUCUMOCTEM, MPU PeLeHnH 3aau
13 IpyTux yueOHBIX TIPeJIMeTOB U 3a/lau U3 peasibHOM JKU3HMY;
BbIpaKaTh (POPMYJIaMH 3aBUCMMOCTU MeX/y BeTUUYMHAMY;
[TP66. YMeHUe pelliaTh TeKCTOBbIE 3a/laui Pa3HbIX TUTIOB (B
TOM UHMC/Ie Ha TpOLeHTHl, JOAM U YacTH, Ha JBWXKEHUe,
paboTy, CTOMMOCTb TOBapOB W YC/yT, Ha/lOTH, 3aZiaudl W3
ob1acTv yrnpaB/ieHUs JIMYHBIMU U CeMeMHbIMU (PMHAHCaMU);
COCTaBJISITb BbIP@)KEHUs, ypaBHEHUsl, HepaBeHCTBA U UX
CUCTEeMBbI TI0 YCJIOBHIO 33/lauM, WCC/e/loBaTh MOIyueHHOe
pellieHre U OL[eHUBaTh MPaBA0IoJ00HOCTh pe3y/IbTaToB;
I1P67. OTTEPUPOBATh cpegHee
apudMeTHUecKoe, MeAuaHa, HauOosblllee W HaWMeHbIIIee

YMeHue TTIOHATUSIMU:
3HaueHWs, pa3max, [JUCIepPCUsi, CTaHJAPTHOe OTK/IOHEHUe
YKC/I0BOTO Habopa; yMeHHe W3BJ/IeKaTh, UHTEPITPETUPOBATh
vHbOpMalLMIO,  TpE/CTaBJeHHYH0 B  Tabmuiax, Ha
JluarpaMmax, rpa@ukax, OTpakarolyr0 CBOMCTBA peanbHbIX
TpOLIeCCOB U SIBJIEHUM; TIpe/ICTaB/sATh UH(OPMALUI0 C
TIOMOILIBbIO TabMll U J[Uarpamm; WCCeI0BaTh
CTaTUCTUYECKHe JlaHHbIe, B TOM yucre
C TpuMeHeHHeM rpauuecKux MeTOAOB U 3JeKTPOHHBIX
Cpe/CTB;

[TP68. YMeHHe onepupoBaTh MOHATUSMU: CJTyUYalHbBIN OIBIT
U CJIy4aliHOe COOBITHE, BePOSITHOCTb CJIyUYalHOTO COOBITHS;




yMeHUe BBIUUC/ATL BepOSATHOCTb C  HCIIO/Ib30BaHUEM
rpaduuecKix MeTO/0B; PUMEHSTb (POPMYJIbI C/I0XKEHUsI U
YMHOKEHHSI BEPOSITHOCTeM, KOMOWHATOpHble (aKThl |
¢opMynbl TIpY pellleHWH 3a/jau; OLleHWBaTb BEpPOSTHOCTH
peasibHbIX CoObITHI; 3HaKOMCTBO
CO CTyYalHbIMU BeJIMYMHAMH; YMEeHHe NPUBOJWUTh NPYMepbl
MpOSIB/IeHUs1 3aKOHa OOJ/bIIMX uucesl B TIPUPOJHBIX
1 00II|eCTBEHHBIX SIBJIEHUSX;

[TP69. YMeHue omepupoBaTh MOHATUSMH: TOYKa, IpsiMas,

TIJIOCKOCTD, TIPOCTPAHCTBO, JIByTpaHHbBIN yToJI,
CKpellMBaroLecs npsiMble, rapasie/bHOCTb U
NepreHJUKYISIPHOCTb MPSIMBIX

Y TUIOCKOCTeM, yroJl MeXKy NPSIMbIMHU, YIOJ1 MeXX/ly MpsIMOU
Y IVIOCKOCTBIO, YTOJl MeXJY IJIOCKOCTSIMH, PacCTOSIHUE OT
TOUKM [0 IUIOCKOCTH, pAacCTOsiHMe MeXJAy MpSIMbIMH,
paccTosiHMe MeXy IUIOCKOCTSIMM; YMeHHe HCII0/b30BaTh
IIpU  pelleHuH 3ajady U3yuyeHHble (aKTbl U TeOopeMsl
IUVIaHUMEeTPUM; YMeHHe OL|eHHWBaTb pasMepbl 00BEKTOB
OKpY>Karolllero Mupa;

[TP610. ¥YMeHue orepyupoBaTh MOHATHSMH: MHOTOTPAHHUK,
ceyeHHe MHOTOTPaHHMKA, KyO, Tapasiesnenure], Npu3Ma,
nupamuyzia, pUrypa 4 INoBepXHOCTb BpallleHus, LWJIUHJP,
KOHYC, 111ap, cepa, ceueHUst GUTyphbl BpallleHus], TVI0CKOCTh,
Kacatoujascss  cepbl, LWIWHAPA, KOHyCa, IUIOL[A/b
MOBEPXHOCTH MHMpaMK/ibl, TPU3MBbI, KOHyCa, LMIUH/ApA,
miomanak  chepel, o00beM  Kyba, TMPSMOYTOJILHOTO
rapasuiesienurne/ja, MMpaMu/bl, PU3MbI, LIWIMH/PA, KOHYyCa,
11apa; yMeHue n300paXkaTh MHOT'OT'PaHHUKH
Y TIOBEPXHOCTY BpallleHus], UX CeueHUsl OT PYKH, C TIOMOLIbIO
YepTeXKHbIX MHCTPYMEHTOB W 3JIEKTPOHHBIX  CPe/ICTB;




yMeHUe pacrio3HaBaTb CUMMETPUIO B [IPOCTPAHCTBE; YMeHUe
pacrio3HaBaTh [paBU/IbHbIE MHOTOI'PaHHUKUY;

[1P611 YwmeHuWe oOrepupoBaTh TMOHSATUSMU: [IBIDKEHHE
B TPOCTPAHCTBe, MOA00HbIE (GUTyphl B TIPOCTPAHCTBE;
WCII0/Ib30BaTh OTHOLIEHWe IIIoLjafled IIOBEePXHOCTeH U
00beMOB TIOZOOHBIX (GUTYP TIPH PeLlieHUH 3a/iay;

[TP612. YMeHue BBIUMC/IATH TeOMeTpUUeCKHe BeTMUMHbI
(oyuHa, yroj, mioliaAb, 00beM, IUVIOLa/b MOBEPXHOCTH),
WICII0J1b3Y$1 U3yUYeHHbIe (POPMYJIbI U METO/bI;

[TP613. YMeHUe orieprpoBaTh MOHATUSIMU: TIPSMOYTOJIbHAs

cuCTeMa  KOOpAMHAT, KOOpJAWHAThl TOUKW, BEKTOP,
KOOpJMHAThl BEKTOpa, CKalsipHOe TIpOM3Be/leHre, YroJjl
MeXJy BeKTOpaMH, CymMMa BeKTOpOB, IIpOM3Be/leHre

BEKTOpa Ha YMC/IO; HAXOAWUTb C IIOMOLIBI0 M3yYeHHBIX
(¢opMya1 KOOpAMHAThBl CepefiHbl OTpe3Ka, pacCTOsTHHe
MeXy JBYMSI TOUKaMU;

[TP614. YMeHure BbIOMpaTh MOAXOAIINN U3yUeHHBIN MeTO/
[UIs  pellleHHs 3aJayd, paclo3HaBaTb MaTeMaTUYecKue
(hakTbI

Y MaTeMaTHuecKrie MO/ieJI B TIPUPOZAHBIX U 00IIeCTBeHHBIX
SIBJIEHUSIX, B HCKYCCTBe; yMeHWe TNPUBOAUTH IIPUMepbl
MaTeMaTUUeCKUX OTKPBITUA DPOCCUMCKOM W  MHUPOBOU
MaTeMaTU4eCKON HayKU

OK 02.
COBpEMEHHbIe

Hcnonb3oBaTh

cpefcTBa
ITOMCKa, aHaim3a u
MHTepIIpeTaluu nHhopMaluu,
1 HMH(OpMaLMOHHbIE
TeXHOJIOTUM [IJI1 BBITIOJIHEHUSI

JINYHOCTHBIE pe3yJ/bTaThl [JO/DKHBI OTpakaTb B
YaCTH: 1JeHHOCTH Hay4YHOTO TIO3HAHUSI:

-c(hopMHPOBaHHOCTh MHPOBO33peHwUs,
COOTBETCTBYIOLIIETO COBpEMEeHHOMY YPOBHIO
pa3BUTHSI HAayKM W OOLIeCTBEHHOW IPAKTHKH,

OCHOBAHHOI'O

[TP61. BrasieHne MeToJaMM 0Ka3aTebCTB, arOPUTMaMHU
pellieHus1 3a/lay; ymeHUe (HOPMYJIHUPOBATL OIMpe/ieNeHus,
aKCHUOMBI

U TeopeMbl,
pacCy>k/leHHusl B XO/ie pellieHus1 3a/jay;

[1P62. YMeHHe OTNepupoBaTh MOHSTHUSIMHU: CTeleHb UHMCIA,

MMPpUMEHATL HX, TMPOBOAWUTL [JOKd3dTeJ/IbHbIE




Bajiay ripoeccroHabHOM
nesiTe TIbHOCTH

Ha JTiasiore KyJibTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO
CBOEro MecTa B MOJIMKY/IbTYPHOM MUPE;
MerTanpezMeTHbIe pe3ybTaThl JOJHKHBI OTPaXKaTh:
OgnagexHue yHUBepCaTbHbIMU yueOHbIMU
r03HaBaTe/bHLIMU [1eHCTBUSMU:

B) pabota ¢ uHdopmariuei:

- B/IaJieTh HABBIKAMM TOy4YeHUs UH(OpPMaLUU U3
HWCTOYHUKOB  pa3HbIX TUIIOB, CaMOCTOSITEIbHO
OCYIL[eCTB/ISITh TIOMCK, aHa/lu3, CHCTeMaTu3aluio U
HMHTEpIIpeTalvio UHGOPMaIMK pa3/IMUHbBIX BUIOB U
¢dopm npesicTaB/IeHNS;

- CO3[]aBaTh TeKCThI B Pa3/IMUHBIX hopMaTax C yuyeTom
Ha3HaueHUss UHGOpPMALIUM U 1je/ieBOM ayUTOPUH,
BbIOMpasi ONTUMaabHYIO (OpPMYy Tpe/CTaB/IeHUs
Y BU3ya/IM3aliuy;

- OIIeHMBaTh  /IOCTOBEPHOCTH,
vHpopMaluy, ee
MOpaJIbHO-3TUUeCKHUM HOpMawm;

- UCIOMb30BaTh CpeJCTBAa WH(POPMALIMOHHBIX U

JIeTUTUMHOCTDb

COOTBETCTBHE TIIPABOBBIM U

KOMMYHMKAI[MOHHBIX ~ TEXHOJIOTUHA B  pelleHuHr
KOTHUTHBHBIX, KOMMYHUKaTUBHBIX u
OpraHW3al[MOHHBIX  33a7@a4  C  CcobmrojieHueM

TpeOOBaHMI PrOHOMHUKH, TE€XHHUKH 0€e301acHOCTH,

TUTHeHBI, pecypcocOepe)keHHst, TPaBOBBIX U
TUUYECKUX  HOPM, HOPM  HH(OPMAI[MOHHOM
0e30macHOCTH

norapudM UKWCIa; yMeHWe BBINIOJHATh  BBIUMC/IEHUE
3HauUeHUU

U TipeoOpa3oBaHUs  BBIDAKEHHWH CO  CTEMeHSIMH |
norapudmamu, TMpeobpa3oBaHusl JIPOOHO-pPALIMOHATBHBIX
BbIDaKEHUH;

[TP63. YMeHHe OrepyUpoOBaTh TOHATHSIMU: paliOHA/bHBIE,
UppaLyOoHa/IbHbIe, TIOKa3aTesIbHbIe, CTereHHbIe,
norapumMUUecKre, TPUTOHOMETPUYECKHEe YPaBHEHWS W
HepaBeHCTBA, UX CUCTEMBI;

[TP64. YMmeHue oOrnepupoBaTh TMOHATHUAMM: (QYHKIHS,
HerpepbiBHasi (YHKLUs, TIPOU3BOJHAs, TepBoobpa3Has,

OHpE,E[EJ'IEHHbIﬁ HWHTEerpasi, yMmeHrue HaXOAWUThb IIPOMU3BOJHLIE

j7leMeHTapHbIX  (YHKUWW,  HWCIO/Mb3ysi  CIpaBOYHbIe
MaTepHaJibl; UCC/Ie0BaTh B MPOCTEHIINX Caydasx (GyHKLIUA
Ha MOHOTOHHOCTb, HaXO/IUTh HaubosbIIMe
M HauMeHbIlIMe 3HaueHUs QYHKLUNA; CTPOUTh TpapuKu
MHOT'OUJ/IEHOB C WCTI0/Tb30BaHUEM arrapara
MaTeMaTU4eCKOTO aHa/u3a; TIPUMEHSITh MPOU3BOAHYIO TIPU
pelieHnn 3ajau

Ha [IBIKEHMe; PelllaTh MPAaKTUKO-OPHUEeHTUPOBaHHbIe 3a/aunt
Ha HauOOoJbIIIe ¥ HaMeHbIIVe 3HaueHHs], Ha HaxOKeHHe
IYTH, CKOPOCTH W YCKOPEHWST;

[TP65. YMeHue omepupoBaTh TOHATHSIMU: palOHA/TbHAs
(byHKUYsA, MOKasaTesnbHas (DyHKLMs, cTereHHas (QyHKLMS,
norapugpmuueckas byHKLWS, TPUTOHOMEeTpUUEeCKHe
¢byHKIMM, oOpaTHBbIe (YHKIMH; YMeHHEe CTPOUTH rpaduKH
W3yueHHbIX (QYHKLWH, WCI0/b30BaTh rpaduku  TpH
M3yUeHUH MPOLIeCCOB Y 3aBUCUMOCTEMH, MpU pellieHUH 3a/au
13 ApYrux yueOHbBIX ITPeMETOB U 3a/jau U3 peasbHOM )KHU3HHY;




BbIpa)kaTb (JOPMy/IaMH 3aBUCUMOCTU MEX/y BelTMYMHAMUY;
[TP66. YMeHHe pellaTh TEKCTOBbIE 3a/1aUM Pa3HBIX THUTIOB (B
TOM UMC/e Ha IpOLeHThl, JOAM U YacTH, Ha JBWXKeHUe,
paboTy, CTOMMOCTh TOBAapOB U YC/yT, Ha/IOTH, 3afaud U3
o6s1acTy yripaB/ieHUst TMYHBIMU W CeMeHHBIMU (PMHAaHCAMHK);
COCTaBJISITb BbIP&)KEHWS, YpaBHEHMs, HepaBeHCTBa U HUX
CUCTeMBbI TI0 YCJIOBUIO 3a/lauM, WCC/Ie/loBaTh MOJIyYeHHOe
pellieHNe U OL|eHUBaTh MPaBA0INoJ00HOCTh pe3y/ibTaToB;
[TP67. YmeHue orepupoBaTb TOHATUSIMU: CpefHee
apudMeTHUeckoe, MeAuaHa, Haubosbllee W HavMeHbIlee
3HaueHuWsl, pa3max, [UCIIepCusl, CTaHJApPTHOe OTKJIOHeHue
YKCI0BOTO Habopa; yMeHUe W3BJieKaTh, UHTEPIIPeTUPOBATh
vHbOpMalLMIO,  Tpe/CTaBleHHYl0 B  Tabmuiax, Ha
Jyarpammax, rpadukax, OTpa)karol[yl0 CBOMCTBA peaslbHbIX
TPOLIeCCOB U sIBJIEHUM; TpeJCTaB/IsATh HWH(OpMaIH C

MOMOIIBI0  TabjiuI, W /iMarpamm; WCCre/]0BaTh
CTaTUCTUYECKUe JlaHHbIe, B TOM yucie
C TpUMeHeHHeM rpaduueckux MeTOAOB U 3/eKTPOHHBIX
CpeJiCTB;

[TP68. YMmeHMe orepupoBaTh MOHATUAMU: CTyYaiHbII OTBIT
U CIy4yaiiHOe COOBITHE, BEPOSITHOCTb CJTyU4aliHOTO COOBITHS;
yMeHHe BBbIUMC/IATE BEPOSITHOCTb C  MCIMO/Ib30BaHUEM
rpaduuecKrix MeTO0B; PUMEHSTb (POPMYJIbI CJI0XKEHUsI U
YMHOKEHHSI BePOSITHOCTeM, KOMOWHAaTOpHble (aKThl |
¢opMy/bl TIpY pelleHWH 3ajjau; OLleHWBaTb BEpPOSTHOCTH
peasibHbIX coObITHI; 3HaKOMCTBO
CO C/yyaiiHbIMM BeJTMUMHAMU; YMeHHe MPUBOJUTD TIPUMephI
MpOsIB/IeHNs] 3aKOHa OOJBIIMX YHCeT B  TPUPOJAHBIX
1 00II|eCTBEHHBIX SIBJIEHUSX;

[TP69. YMeHHe omepupoBaTh MOHSTHUSMHU: TOYKA, IpsimMas,




TIJIOCKOCTB, NIPOCTPAHCTBO, J\ByTPaHHbIN yromn,
CKpellMBaroLecs NpsiMble, Trapasie/IbHOCTb 1%}
TNepreHKy/IspHOCTb MIPSIMBIX
Y TIJIOCKOCTEH, YTO MeXKAY MPSIMbIMU, YTOJI MeXAY NIPIMON
Y IIJIOCKOCTBIO, YTO/1 MeXy IUIOCKOCTSIMHM, PacCTOSIHUE OT
TOUKU

[0 TIJIOCKOCTH, pacCTOsSIHME MeX[y MPSIMbIMU, PacCTOSTHUE
MeX/ly TJIOCKOCTSIMH; YMeHHe UCII0/Ib30BaTh NPU pelleHun
3a/ja4 M3y4yeHHble (PaKThl U TeOpeMbI [JIaHUMETPUH; YMeHHe
OLIeHMBATb pa3Mepbl 00HEKTOB OKPY KaroIllero Mupa;
[TP610. YMeHMe OrepUpOBaTh MOHATHUSMU: MHOTOTPaHHUK,
ceueHHe MHOTOTpaHHMKA, KyO0, mapasuiesernure[, rpusma,
nvpamMyja, ¢urypa U IMOBEPXHOCTb BpallleHHWsl, LWIUHJD,
KOHYC, 111ap, cdepa, ceueHus: GUTyphbl BpallleHusl, TI/IOCKOCTh,
Kacawowmasicsas cdepbl, LWIMHApPA, KOHyCa, IJIOLIa/b
TOBEPXHOCTHA MWpaMHU/bl, TMPU3MbI, KOHYyCa, LWIUHAPA,
miomanak  cheprl, ob6beM Kyba, TMPSMOYTOJILHOTO
rapasuiesienure/ia, TMpaMUbl, IPU3MbI, LIUJIMH/PA, KOHYCAa,
1iapa; yMeHHe n300pakaTh MHOT'OTrPaHHUKHU
Y IOBEPXHOCTH Bpall[eHUs], UX CeUeHUsI OT PYKH, C TIOMOLLbIO
YEPTEe)XHbIX MHCTPYMEHTOB U SJIEKTPOHHBIX CpeJCTB;
yMeHMe pacrio3HaBaTb CAMMETPUIO B IPOCTPAHCTBE; YMEeHUe
pacrio3HaBaTh NpaBUIbHbIE MHOIOIPaHHUKH;

[IP611 YwmeHuWe OrepyupoOBaTh TMOHSATUSMH: [IBIDKEHHE
B TPOCTPAHCTBe, TMO/00HbIE (GUTyphl B TIPOCTPAHCTBE;
WCII0/Ib30BaTh OTHOLIEHWe IIIoLjafied IIOBePXHOCTeH U
00beMOB TIOZ0OHBIX (GUTYP TIPH PellieHrH 3a/iay;

[1P612. YMeHHe BBIYUCIATH TeOMETPUUYECKHE BeTMUMHEI
(ayMHA, yros, muomagb, 00beM, TUIOLA/[b TTOBEPXHOCTH),
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WCTI0/b3Ysl U3yueHHble (POPMYJIbI U METO/bI;
[TP613. YMeHue orieprpoBaTh MOHATUSIMU: TIPSIMOYTOJIbHAST

cucTeMa KOOpJWHAT, KOOPJAWHATBI  TOUKH, BEKTOD,
KOODJMHAThl BEKTOpa, CKa/spHOe TIPOU3BeJieHHe, YTOI
MEXIy BEKTOpaMM, CyMMa BEKTOpOB, IpOU3Be/eHHe

BeKTOpa Ha YHC/I0; HAXOAWUTb C TIOMOLIbI0 W3yYeHHBIX
(opMysn KOOpJWHaTbl CepeJVHbI paccrosiHue
MeXJy ABYMs TOUKAMU;

[TP614. YMeHue BbIOMpaTh NOAXO/AIINN N3yUeHHbIN MeTo/
pacrio3HaBaTb MaTeMaTHyecKue

OTpe€3Kd,

[T pellieHust  3a/lauw,
(hakTbl

Y MaTeMaTHuecKre MOJe/Ti B TIPUPOAHBIX U 00I1leCTBeHHbIX
SIBJIEHUsIX, B MCKYCCTBE; yMeHHe TIPUBOJUTh TPUMephI
MaTeMaTUYeCKUX OTKPbITUM PpPOCCHUUCKOW W MHMPOBOU
MaTeMaTHh4YeCcKol HayKu

OK 03. [TnanvpoBaTh
U pean30BbIBaTh
cobcTBeHHOe
nipoeccroHanbHOe

U JIMYHOCTHOE  pa3BUTHE,
npeArpUHUMATeNbCKYH0
JesITe/IbHOCTD

B npoeccroHanbHON cdepe,
WCTI0/b30BaTh 3HaHUs
10 TPaBOBOM M (PUHAHCOBOM
IPaMOTHOCTH B Pa3/MUHBIX
YKU3HEHHBIX CUTYyaLUsX

JINUHOCTHBIE pe3y/IbTaThl [JO/DKHBI OTPaXKaTh
B UaCTH: yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSI:

- cpOpPMHUPOBAaHHOCTb HPABCTBEHHOTO CO3HAHWS,
3THUECKOT0 TIOBeIeHUS;

- CrOCOOHOCTDb OLIEHWBATh CUTYALMI0 U TIPUHUMATh
OCO3HAHHBIE PelIeHHs], OPUEHTHUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMbI U [IEHHOCTH;

- OCO3HaHWE JIMYHOIO BK/JI3Ja B TMOCTPOEHHUEe
yCTOWYMBOTO OyAYIIero;

- OTBETCTBEHHOE OTHOILEHHE K CBOUM DOJUTEJISIM
¥ (WIK) APYTHM UjieHaM CeMbHU, CO3/IaHUI0 CEMbH Ha
OCHOBE  OCO3HAHHOTO  TIPUHSITUSL  L|@HHOCTeH
CeMeWHON >KU3HU B COOTBETCTBUU C TPAAULUSIMU
HapozoB Poccuuy;

[TP61. Brasienue MeToJamMu A0OKa3aTelbCTB, alrOPUTMaMHU
pellieHus1 3ajay; ymeHUe (OPMYJIMPOBATH OIMpe/eeHus,
aKCUOMBI

U TeopeMbl, TIPUMEHSITb WX, MNPOBOAUTH [OKa3aTe/bHbIe
pacCy>k[leHH!sI B XO/le pelleHus 3a/jay;

[1P64. YMmeHue ornepupoBaTh TMOHATUAMH: (QYHKLHS,
HerpepbiBHasi (YHKILWs, TPOM3BOJHAsi, MepBooOpa3Hasi,
orpeieJIeHHbId MHTerpa; yMeH’ue HaxXxOJWUTb NPOM3BO/HbIe

3/IeMeHTapHbIX  (YHKLUI,  MCIO/b3ysi  CIIpaBOUHbIE
MaTepHaJibl; UCCIe[0BaTh B MPOCTEUIINX C/yuasiX (PyHKLUU
Ha MOHOTOHHOCTB, HaxoJuTb HauOobIIIe

Y HavMeHbIllMe 3HaueHusi (YHKUWH; CTPOUThH TrpaduKu
MHOT'OU/IEHOB C VICTI0/Ib30BaHUEM arrapara
MaTemMaTUueCcKOro aHanau3a; NMPUMeHSTb NPOU3BOAHYIO MpHU
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MertamnpeMeTHble pe3y/bTaThl JO/KHBI OTPaXkaTh:
OBnafieHVe  YHUBEPCA/JbHBIMU  PeryISTUBHBIMU
JIeUCTBUSIMU:

a) CaMOOpraHy3alusi:

- CAMOCTOSITEeJIbHO OCYILeCTB/SATh T03HABaTe/bHYHO
J1esiTeIbHOCTh, npo0JieMbl,  CTaBUTb
U dbopMyrpoBaTh COOCTBEHHbBIE 3ajaun
B oOpa3oBaresbHON [JesSTeIbHOCTU U >KW3HEHHBIX
CUTYyal[UsIX; CAMOCTOSITeJTbHO COCTaB/SATH  IJIaH
peilieHUs TPOOJeMbl C  y4eTOM  UMEIOIUXCS
pecypcos, COOCTBEHHBIX BO3MOXXHOCTEMN
Yl TIpe/INIOUYTEeHNH; 1aBaTh OLIEHKY HOBBIM CHUTYaLIWsIM;
0) CaMOKOHTPOJTb:

BBIABJ/IATH

WCTIO/Ib30BaTh TIpUeMbl pedieKcuy [JJisg  OLeHKH
CUTyalliH, BIOOPA BEPHOTO pellieHuUs;

- yMeTb OLIEHMBaTb PpHUCKU U CBOEBPEMEHHO
MIPUHUMATh PeLleHusl TI0 UX CHIKEHUIO;

B) SMOLIMOHABHBIM WHTEJIEKT, Tpe/roararoliuii
Cc(OpMHUPOBaHHOCTB:

BHYTPEHHEeM MOTHMBALUH, BK/IIOUAOIeN CTpeMIeHHe
K /[JOCTWKEHUIO Lelu U YCIexy, OINTHUMU3M,
VHUIMAaTUBHOCTb, YMEHHe [elCTBOBaTb, UCXO[s
M3 CBOMX BO3MOXXHOCTEH;

- IMIIATWUH, BK/IIOYAIOIIeH CriocOOHOCTb TOHMMATh
5MOLIMOHA/ILHOE COCTOSIHWE [IPYTUX, YUYMUTHIBATh
ero  TMpU  OCYLIeCTBJeHWHM  KOMMYHMKALUY,
CIOCOOHOCTH K COYYBCTBUIO M COTIEPEXXHUBAHMUIO;

- COL[A/TbHBIX HaBBIKOB, BK/TFOUAIOIIUX CTIOCOOHOCTh
BbICTPaMBaTh OTHOLIEHWSI C JPYTUMH JIFOAbMU,
3a00TUTBCS, TIPOSIB/ISITH MHTEPEC W pa3peliaTh

pelleHun 3aza4
Ha JIBWKeHUe; pellaTh NPaKTUKO-OPUeHTHPOBaHHbIe 33/lauy
Ha HauOOJbIIIe ¥ HaUMeHbIIIVe 3HaueHHs], Ha HaXOKeHre
IyTH, CKOPOCTH U YCKOPEHUSI;

[TPG5. YMeHue orepupoBaTh TOHSATHUSIMH: palldOHAbHAs
¢byHKUMsA, TOKa3aTesbHas (PyHKLUs, cTereHHast (QyHKLMS,
norapypmMuyeckas byHKLIMS, TPUTOHOMEeTpUUEeCKHe
¢byHKUMH, obpaTHble (QYHKLMU; yMeHHe CTPOUTh rpaduKu
WM3y4YeHHbIX (YHKLUM, MCIOMb30BaThb TIpayKu TpU
M3y4YeHUH TPOLIeCCOB U 3aBUCUMOCTEM, MPU peLleHnH 3aau
13 IpyTUx yueOHBIX TIPeMEeTOB U 3a/lau U3 peasibHOM KU3HHY;
BbIpaKaTh (POPMYJIaMH 3aBUCMMOCTU MeX/y BeITUYMHAMY;
[TP66. YMeHHe peliaTh TeKCTOBbIE 3a/laUM Pa3HbIX THIIOB (B
TOM UHMC/e Ha TPOLeHThl, JOAM U YacTH, Ha JABWKEHUe,
paboTy, CTOMMOCTb TOBAapOB W YC/yT, Ha/lOTH, 3aZiaudl W3
ob1acTv yrnpaB/ieHUs! JIMYHBIMU U CeMeMHbIMU (PMHAHCAMU);
COCTaBJISITb BbIP@)KEHUs, ypaBHEHUsl, HEpPaBeHCTBA U WX
CUCTEeMBbI TIO YCJIOBHIO 33/lauM, WCCe/loBaTh MOIyueHHOe
pellieHre U OL[eHUBaTh MPaBA0IoJ00HOCTh pe3y/IbTaToB;
[1P67. OIepupoBaTh cpenHee
apudMeTHUeCcKoe, MelydaHa, HauOosblllee W HaWMeHbIIIee
3HaueHWsi, pa3Max, [AWCIepCUsi, CTaHZAPTHOe OTK/IOHeHHe
YKC/I0BOTO Habopa; yMeHHe W3BJ/IeKaTh, UHTEPITPETUPOBATh
uHpopMalMio, TpeACTaB/lieHHYI0 B  Tabiuiax, Ha
JmarpaMMmax, rpaukax, OTpa)karoLyt0 CBOMCTBA peasbHbIX
MPOLIECCOB W SIB/IEHUM; TIpe/CTaBisATb MH(POPMaLUI0 C
MoMOIIb0  Tabmr, | VICCTIe/J0BaTh

Ymenue TMOHATHUSIMU:

Jlrarpamm;
CTaTUCTUYECKHe JaHHble, B TOM YKC/ie C TIPUMEHeHueM
rpaduuecKrx MeTO/IOB U 3/IEKTPOHHBIX CPe/ICTB;

[TP68. YMeHue orepupoBaTh MOHITUSMU: CTyUalHBINA OMBIT
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KOH(JIUKTBI

U Cy4yaiiHOe COOBITHe, BEPOSITHOCTb CJTyUYaliHOTO COOBITHS;
yMeHHe BBIUMC/STh BEPOATHOCTb C  HCI0J/Ib30BaHHUEM
rpaduuecKix MeTOJ0B; TIPUMEHSATb (POPMYJIbl CJIOKEeHUSI U
YMHO)XEHUSI BEpOSATHOCTEH, KOMOWHATOpHbIe (aKThl MU
dbopMynibl TIpU pellleHUd 3a/lay; OLIeHWBATh BEpPOSITHOCTH
peasibHbIX COOBITH; 3HaKOMCTBO
CO C/TyYalHBbIMU BeJIMYMHAMU; YMeHHe TPUBOIUTE NIPUMepbI
TPOsIB/IEHUS
1 00I1[eCTBeHHBIX sIBJIEHUSIX;

[TP614. YMeHue BbIOMpaTh MOAXO/SAIINN N3yUeHHbIN MeTO/

3aKOHa OOJIBIIMX uucesl B  TPUPOJHBIX

IU/Is  pellleHWsi 3aflau, pacro3HaBaTb MaTeMaTUuecKue
(hakTbl

Y MaTeMaTHueCKre MOJe/Ti B TIPUPOAHBIX U 00I1leCTBeHHbIX
SIBJIEHUsIX, B MCKYCCTBE;
MaTeMaTUYeCKUX OTKPbITUM PpPOCCUUCKOW W MHMPOBOU
MaTeMaTHh4YeCcKol HayKu

yMeHUe TPUBOAUTH MPUMepbI

OK 04. SddexTuBHO
B3aHMMO/IelICTBOBATh

U paboTaTh B KOJJIEKTHBE
Y KOMaH/Je

JINUHOCTHBIE ~ pe3yJ/bTaThl  IOJDKHBI
B YaCTHU: L[EHHOCTH HAYUHOT'O TMO3HaHHWS: OCO3HaHUe
L[EHHOCTH HAay4YHOU [lesTe/bHOCTH,
OCYLLECTB/ISITh TPOEKTHYID U UCC/IeJOBaTeIbCKYHO
JleATe/IbHOCTh UHAUBUYA/IbHO U B TPYTIIe
MertarnipeiMeTHbIe pe3y/bTaThl JO/KHbBI OTpaXkaTh:
OBsiafieHue yHUBepCaJIbHbIMU KOMMYHUKATHBHBIMU
JIeUCTBUSIMU:

0) coBMeCTHast IeATeTbHOCTb:

W UCIOJIb30BaTh ITIpeMMYIllecTBa

KOMaH/IHOW ¥ WH/IUBHU/ya/lbHOW paboThI;

OTpaXkaThb

I'OTOBHOCTb

- IIOHUMAThb

- TIpUHUMATb LeJ/In COBMECTHOI AedaTeJIbHOCTH,
OpraHr30BLIBATH M KOODAWHHWPOBATH AEﬁCTBHH I10 ee

[IP67. YmeHHe omepupoBaThb cpejHee
apudmMeTHueckoe, MeAuaHa, Haubosblllee W HavMeHblllee
3HaueHus], pasMax, JWUCIIepPCHs, CTaHZApTHOe OTK/IOHeHWe
YKCIOBOTO Habopa; yMeHUe U3B/IeKaTh, MHTEPIIPETHPOBATh
uHpoOpMalMio, TpeACTaB/lieHHYI0 B  Tabimiax, Ha
JmarpaMMmax, rpacukax, OTpa)karoLyt0 CBOMCTBA peasbHbIX
MPOLIECCOB W SIB/IEHUM; TIpe/CTaBisATb MH(POPMaLUI0 C

MOMOIIbI0  Tabmul, U

TIOHATUSAMMU:

Jlrarpamm; VICCTIe[J0BaTh
CTaTUCTUYECKHe JaHHble, B TOM YKC/ie C TIPUMEHeHueM
rpaduuecKrx MeTO/IOB U 3/IEKTPOHHBIX CPe/CTB;

[TP68. YMeHue oriepupoBaTh TMOHATUSAMU: CTyUalHbINA OTIBIT
U C/y4yaiiHOe COOBITHE, BEPOSITHOCTb C/TyuyaliHOTO COOBITHS;

YMeHHEe BBbIUUC/IATE BEPOATHOCTb C  HMCIIOJIb30BdHHWEM
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JOCTW)KEHUIO:  COCTaB/ATb  IUJIaH  JIeMCTBUH,
pacrpezie/iitb pPOJid C yUeTOM MHEHWM yuyaCTHUKOB
00CyX/1aTh pe3y/IbTaTbl COBMECTHOM PabOThI;
OBnajileHVe  YHUBEPCA/JIbHBIMU  PeTyISTUBHBIMU
JeVCTBUSIMU:

T) IpUHSTHE Cebs U APYTUX JItoIel:

- IPUHUMAaTh MOTUBBI U apTyYMEHThI [PYTUX JIFOJei
TIPYU aHa/IM3e pe3y/bTaToB JesTeTbHOCTH;

- MpH3HaBaThb CBOE TIPABO U TPaBO JPYTHUX JIFOJei
Ha OIIMOKY;

- pa3BUBaTh CMIOCOOHOCThH TIOHUMATb MUP C TTO3UL[UU

APYroro 4ejIoBeKa

rpaduuecKrix MeTO/[0B; PUMEHSTb (POPMyJIbI CJI0XKEHUsI U
YMHO)XEHHSI BEPOSITHOCTeH, KOMOWHAaTOpHble (aKTbl |
¢bopMynbl TIpY pellleHWH 3aJjau; OlleHWBaTb BEpPOSTHOCTH

peanbHBIX  COOBITHIA; 3HAKOMCTBO CO  CJIy4YalHBIMH
Be/IMYMHAaMHY; yMeHWe IPUBOJAWUTL IIPUMeEphl IPOSB/IEHUS
3aKOHa OosbImx yucesn B MIPUPOJHBIX

1 00II|eCTBEHHBIX SIBJIEHUSX;

[TP614. YMmeHure BbIOMpaTh NOAXOAIINN N3yUeHHbIN MeTo/
A pellleHUs 3ajauM,
(hakKTbI

PacCrio3HaBaTb MaTeMATHUUYECKHUE

Y MaTeMaTHueCcKre MOJe/ B TIPUPOAHBIX U 00I1leCTBeHHbIX
SIBJIEHUsIX, B MCKYCCTBe; yMeHHe TIPUBOJUTh TPUMephI
MaTeMaTUYeCKUX OTKPbITUM pPOCCHUUCKOW W  MHMPOBOU
MaTeMaTHh4YeCcKol HayKu

OK  05.
YCTHYIO U

Ocy11ecTBiATh
MMUCbMEHHYH0

KOMMYHHKAL1IO

Ha TrOCy/IapCTBEHHOM SI3bIKe

Poccuiickoi ®Denepauyu

ocobeHHOCTeH

COLIMa/IbHOTO Y KY/IbTYPHOTO

KOHTEeKCTa

C yueTom

JINUHOCTHBIE  pe3y/bTaThl
B YaCTH: 3CTETUYECKOI0 BOCITUTAHUS:

- 3CTeTUYecKoe OTHOLLeHWe K MHUpY,
5CTeTHKy ObITa, HAy4yHOTO U
TBOpPYECTBa, CIIOPTAa,

OTHOILIeHUI;

JODKHBI ~ OTpakaThb
BKJTIOUast
TeXHUYECKOTO0
TpyAa U  OOIIeCTBEHHBIX

- CmocoOHOCTh BOCTIPUHUMATL Pa3/MuHble BUZbBI
VICKYCCTBA, TPaJULMU ¥ TBOPUECTBO CBOET0 U IPYTUX
Hapo/iOB, OLIyLaTb 3MOLMOHA/IbHOE BO3JeNUCTBHE
VICKYCCTBa;

MetanpemeTHble pe3y/bTaThl JO/DKHBI OTPaXkaTh:
OBnazeHvie yHUBepCalbHbIMU KOMMYHHUKATUBHBIMU
JIeCTBUSIMU:

a) oOlleHHe: - OCYILeCTB/ISITh KOMMYHHKALIAU
BO BCeX c(epax XKU3HY;

[TP61. BnaseHre MeToJaMH [JOKa3aTeabCTB, aArOpPUTMaMU
pellieHus1 3a/lay; ymeHUe (OPMYJIMPOBATh OIMpe/eeHus,
TeOpeMBI,

dKCHMOMBI U MPUMEHSATD MPOBOJWTDH

JloKasaTesbHble PaCCy>KJeHUs B XO/le pellieHus 3a/au;

UX,

[TP68. YMeHHe oreprpoBaTh MOHATUSMU: CTyYaiHbIN OTIBIT
U CTydaiiHoe COObITHe, BePOSTHOCTh CJIyYaliHOTO COOBITHS;
yMeHHe BBbIUMC/IATh BepPOATHOCTb C  HCIIOJIb30BaHHWEM
rpaduuecKrix MeTO/[0B; IPUMEHSTb (POPMYJIbI CJI0XKEHUsI U
YMHOKEHHSI BePOSITHOCTeM, KOMOWHAaTOpHble (aKTbl |
¢opMynbl TIpY pellleHWH 3aJjau; OLleHWBaTb BEpPOSTHOCTH
peasibHbIX 3HaKOMCTBO
CO CTyYalHbIMU BeJIMYMHAMH; YMEeHHe NPUBOJUTE NPYMepbl
MpOSIB/IeHUs1 3aKOHa OOJbIIMX uucesl B TPUPOJHBIX

n O6H.[ECTB€HHBIX ABJ/I€HUAX;

COOBITH;

[TP69. YMeHue omepupoBaTh MOHATUSMH: TOYKa, IpsiMas,
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- pacrio3HaBaTh HeBepOajbHBIE Cpe/CTBA OOIeHus,
MOHMMaTh  3HAaueHWe  COI[HA/IbHBIX  3HAKOB,
TIPeTIOChIIKH KOH(IUKTHBIX
CUTyalui ¥ CMSATYaTh KOH(MIUKTHI;

- Ppa3BepHYTO U JIOTUUHO W3/laraTh CBOK TOUKY
3peHusI C UCI0/Tb30BaHUEM SI3bIKOBBIX CPE/ICTB

PacCrio3HaBaThb

IIJIOCKOCTB, NIPOCTPAHCTBO, J\ByTPaHHbIN yromn,
CKpellMBaroLecs NpsiMble, Trapasie/IbHOCTb 1%}
TNepreHKy/IspHOCTb MIPSIMBIX

Y TIJIOCKOCTEH, YTO MeXKAY MPSIMbIMU, YTOJI MeXAY NIPIMON
Y IIJIOCKOCTBIO, YTO/1 MeXy IUIOCKOCTSIMHM, PacCTOSIHUE OT
TOUKU

[0 TIJIOCKOCTH, pacCTOsSIHME MeX[y MPSIMbIMU, PacCTOSTHUE
MeX/ly TJIOCKOCTSIMH; YMeHHe UCII0/Ib30BaTh NPU pelleHun
3a/ja4 M3y4yeHHble (PaKThl U TeOpeMbI [JIaHUMETPUH; YMeHHe
OLIeHMBATb pa3Mepbl 00HEKTOB OKPY KaroIllero Mupa;
[TP610. YMeHMe OrepUpOBaTh MOHATHUSMU: MHOTOTPaHHUK,
ceueHHe MHOTOTpaHHMKA, KyO0, mapasuiesernure[, rpusma,
nvpamMyja, ¢urypa U IMOBEPXHOCTb BpallleHHWsl, LWIUHJD,
KOHYC, 111ap, cdepa, ceueHus: GUTyphbl BpallleHusl, TI/IOCKOCTh,
Kacawowmasicsas cdepbl, LWIMHApPA, KOHyCa, IJIOLIa/b
TOBEPXHOCTHA MWpaMHU/bl, TMPU3MbI, KOHYyCa, LWIUHAPA,
miomanak  cheprl, ob6beM Kyba, TMPSMOYTOJILHOTO
rapasuiesienure/ia, TMpaMUbl, IPU3MbI, LIUJIMH/PA, KOHYCAa,
1iapa; yMeHHe n300pakaTh MHOT'OTrPaHHUKHU
Y IOBEPXHOCTH Bpall[eHUs], UX CeUeHUsI OT PYKH, C TIOMOLLbIO
YEPTEe)XHbIX MHCTPYMEHTOB U SJIEKTPOHHBIX CpeJCTB;
yMeHMe pacrio3HaBaTb CAMMETPUIO B IPOCTPAHCTBE; YMEeHUe
pacrio3HaBaTh NpaBUIbHbIE MHOIOIPaHHUKH;

[IP611 YwmeHuWe OrepyupoOBaTh TMOHSATUSMH: [IBIDKEHHE
B TPOCTPAHCTBe, TMO/00HbIE (GUTyphl B TIPOCTPAHCTBE;
WCII0/Ib30BaTh OTHOLIEHWe IIIoLjafied IIOBePXHOCTeH U
00beMOB TIOZ0OHBIX (GUTYP TIPH PellieHrH 3a/iay;

[1P612. YMeHHe BBIYUCIATH TeOMETPUUYECKHE BeTMUMHEI
(ayMHA, yros, muomagb, 00beM, TUIOLA/[b TTOBEPXHOCTH),
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WCTI0/b3Ysl U3yueHHble (POPMYJIbI U METO/bI;
[TP613. YMeHue orieprpoBaTh MOHATUSIMU: TIPSIMOYTOJIbHAST

cucTeMa KOOpJWHAT, KOOPJAWHATBI  TOUKH, BEKTOD,
KOODJMHAThl BEKTOpa, CKa/spHOe TIPOU3BeJieHHe, YTOI
MEXIy BEKTOpaMM, CyMMa BEKTOpOB, IpOU3Be/eHHe

BeKTOpa Ha YHC/I0; HAXOAWUTb C TIOMOLIbI0 W3yYeHHBIX
(opMysn KOOpJWHaTbl CepeJVHbI
MeXJy ABYMs TOUKAMU;

[TP614. YMeHue BbIOMpaTh NOAXO/AIINN N3yUeHHbIN MeTo/

OTp€3Kd, PpdCCTOsSAHUE

[T pellieHust  3a/lauw,
(hakTbl

Y MaTeMaTHuecKre MOJe/Ti B TIPUPOAHBIX U 00I1leCTBeHHbIX
SIBJIEHUsIX, B MCKYCCTBE; yMeHHe TIPUBOJUTh TPUMephI
MaTeMaTUYeCKUX OTKPbITUM PpPOCCHUUCKOW W MHMPOBOU
MaTeMaTHh4YeCcKol HayKu

PaCrio3HaBaTb MaATeMATHUUYECKHUE

OK 06. IIposiBnATH
Ipa’kJaHCKO-
NaTPUOTHUECKYH0 TI03HULHIO,
JleMOHCTPUPOBATh
OCO3HAHHOe ToBefleHHe
Ha  OCHOBe  POCCHMCKHUX

AYyXOBHO-HPABCTBEHHbLIX

JINUHOCTHBIE  pe3y/bTaThl  [O/DKHBI ~ OTpaXkaTb
B YaCTH:
- IPa’kJaHCKOT 0 BOCITUTaHUS: TIPUHSTHE

TPAZMLIMOHHBIX HAI[MOHA/IbHBIX, 00IIleUe/10BeueCcKrX
T'YMaHUCTUUECKUX U IeMOKPAaTUUeCKUX LIeHHOCTel;
-aTPUOTHUYECKOTO BOCIIUTAHUS:

LIECHHOCTHOEe OTHOLLIEeHHWe K TOCy/JapCTBeHHbIM

[TP61. Brasienue MeToJamMu A0OKa3aTelbCTB, alrOPUTMaMHU
pellieHus1 3ajay; ymeHUe (OPMYJIMPOBATH OIMpe/eeHus,
aKCUOMBI

U TeopeMbl, TIPUMEHSITb WX, MNPOBOAUTH [OKa3aTe/bHbIe
pacCy>k[leHH!sI B XO/le pelleHus 3a/jay;

[1P64. YMmeHue ornepupoBaTh TMOHATUAMH: (QYHKLHS,
HerpepbiBHasi (YHKILWs, TPOM3BOJHAsi, MepBooOpa3Hasi,

HQHHOCTEﬁ, B TOM 4uc/e|CHMBOJIAM, HNCTOPUUYECKOMY u NpUPOAHOMY OHpe,E[EJIEHHbII\/JI HWHTerpai; yMeéHne HaxXOJAWuTh IMPOU3BOAHLIE
C yueTomMm rapMOHM3dllMU | HAC/I€AUH0, TIdMATHHUKAM, TpaguliusadM  HAPOOOB 3JIEMEHTAPHBIX d)YHKuHﬁ, HCI0JIb3YyA CIIpaBOYHLIE
MeXHAIIMOHA/IbHBIX POCCI/II/I, AOCTHXXEeHHAM Poccuu B Hayke, HCKYCCTBE, MaTepHrasibl; UCCIEA0BATH B HpOCTGﬁLHPIX aIyydadax Cl)y'HKL[I/II/I
u MEXPEJ/IMTMO3HbIX | CIIOPTE, TEXHOJIOTUAX U TPYE, Ha MOHOTOHHOCTbD, HaXOIWTb Haubo/IbIIINe
OTHOMGHHﬁ, MMPpUMEHSATDH MeTaHpe'ﬂ[METHLIe pPe3yabTdThl AO/DKHBI OTPa>KdTh: N HaVMMeHbIINne 3Ha4YeHHsA Cl)YHKL[I/If/’I; CTPDOUTH I’paCbI/IKI/I
CTAHAAPThI OBHBAEHI/IQ YHHBEPCA/IbHBIMHU PeryjadTUBHBIMUA MHOI'04/IeHOB C HCII0/Ib30BaHHEM dalfiriapara
dHTHKOPPYIIIKMOHHOI'O AEﬁCTBHHMHZ B) 3MOL[HOH8]'ILHBIﬁ HWHTEeJIJIeKT, MdTEMATUUECKOI'0 dHdJ/IM3d, NMPUMEHATH IMPOWU3BOAHYIO TIpHU
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MOBe/IeHUs

npe/nosaraonmi copMHUpOBaHHOCTb:

--CaMOCO3HaHUs],  BKJ/IIOYAIOLEro  CII0OCOOHOCTh
TOHMMATh CBOE SMOLMOHA/bHOE COCTOSIHUE, BUZIETh
HarpaBJIeHUs pasBUTUSA COOCTBEHHOM
IMOLIMOHATLHOM Cepbl, OBITH YBepeHHBIM B cebe;

- CaMopery/IMpoBaHus, BKJIFOYAIOLLEro
CaMOKOHTPO/Ib, yMeHHe MpUHUMATb

OTBETCTBEHHOCTh 3a CBOe I0BeJieHHe, CII0COOHOCTb
a/larITUPOBATLCSl K SMOLIMOHAIBHBIM U3MeHeHUsIM
Y TIPOSIBJISITH TUOKOCTB, OBITH OTKPLITHIM HOBOMY;;

- BHYTpeHHell  MOTHMBALlU¥,  BKJ/IIOUAoLeil
CTpeM/IeHHMe K [IOCTYDKEHHIO 1M U YCIIexy,
ONTUMU3M, WUHUIMATUBHOCTb, YMeHHe /1eliCTBOBATh,
VICXO/ISl U3 CBOMX BO3MOKHOCTEH;

- SMIIaTHUH, BK/IOYarolledl CriocoOHOCTb TOHUMATh
IMOLIMOHANbHOE COCTOSIHUE JIDYTHX, YUUTHIBATh €ro
NIPY OCYIL{eCTBJIEHUM KOMMYHHUKAIUW, CTIOCOOHOCTh
K COUYBCTBHIO U COTIEPE)KUBAHUIO;

- COL|A/IbHBIX HAaBBIKOB, BK/TFOUAIOIIMX CTIOCOOHOCTh
BBICTPaMBaTh OTHOLIEHUSI C [JPYTUMH JIIOJbMH,
3a00TUTBCS, TIPOSIB/IATH HMHTEpeC W paspellaTh
KOH(TUKTBI

pelLleHnn 3aza4
Ha /IBIKeHUe; pellaTh [MPaKTUKO-OPUeHTHUPOBaHHbIe 3a/lauu
Ha HauOOJbIIIe ¥ HaUMeHbIIIVe 3HaueHHs], Ha HaXOKeHre
MyTH, CKOPOCTU U YCKOPEeHMUS;

[TP66. YMeHHe pellaTh TEKCTOBbIE 3a/1aUM Pa3HBIX THUTOB (B
TOM YKC/e Ha TPOLIeHTHI, [OJM U YaCTH, Ha JBWKeHUe,
paboTy, CTOMMOCTh TOBAapOB U YC/yT, Ha/IOTH, 3afaud U3
o6s1acTy yripaB/ieHUst TMYHBIMU W CeMeHHBIMU (PMHAaHCAMHK);
COCTaBJISATh BBbIPA)KeHUs, YpPaBHEHUs, HepaBeHCTBA U MX
CUCTEMBI TI0 YCJIOBUIO 3@/lauM, WCC/e/l0BaTh MOJyuYeHHOoe
peliieHNe U OL[eHUBaTh MPaBA0INoJ00HOCTh pe3y/ibTaToB;
[TP67. YwmeHue oOIepUpPOBaTh TIOHATHSIMH: CpefHee
apudMeTHueckoe, MeAuaHa, Haubosblllee W HavMeHbIlee
3HaueHusi, pa3Max, [AWCIepCUs, CTaHZAPTHOe OTK/IOHeHue
YKC/I0BOTO Habopa; yMeHHe W3BJieKaTh, UHTEPIIPETUPOBATh
vHbOpMaLMIO,  TpeACTaBleHHYH0 B  Tabmuiax, Ha
JlarpaMmmax, rpagukax, OTpakarolyr0 CBOMCTBA peanbHbIX
TPOLIeCCOB U sIBJIEHUM; TPeJCTaB/IsATh HHMOpMaIHI0 C
MOMOII0  Tab/iuI, W /iMarpamm; HCCre/oBaTh
JlaHHbIe, B TOM yucsie
C TpuUMeHeHHeM rpaduuecKux MeTOAOB U 3/eKTPOHHBIX

CTaTUCTHUUYEeCKHe

CpeJCTB;
[TP68. YMeHMe orepupoBaTh MOHATUSAMU: CTyYaiHbIN OTIBIT
U CydaiiHOe COObITHe, BePOSTHOCTh CJIyYalHOTO COOBITHS;
yMeHUe BBIUUC/ATL BepOSATHOCTb C  HCIIO/Ib30BaHUEM
rpaduuecKrix MeTO/0B; PUMEHSTb (POPMyJIbI C/IOXKEHUsI U
YMHOKEHHSI BePOSITHOCTeH, KOMOWHAaTOpHble (aKThl |
¢bopMynbl TIpY pellleHWH 3aJjau; OLleHWBaTb BEpPOSITHOCTH
peasibHbIX CoObITHI; 3HaKOMCTBO
CO CITyYalHbIMU BeJIMYMHAMM; YMEHHe NMPUBOJWTh NPHYMepbl
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MMpOsABJ/IEHUA
nu O6H.[ECTB€HHI:;IX SABJIEHUAX;

3aKOHa OOJIBIIMX uHCeT B  TPUPOAHBIX

[TP614. YmeHue BbIOMPATh MOAXOASAIINN U3yYeHHBIN METOZ
[/l pellleHUs 3ajauy,
(akThI

PacCrio3HaBaTb MATEMATUUYECKHUE

Y MaTeMaTHuecKre MO/IeJT B IIPUPOAHBIX U 00IIeCTBeHHBIX
SIB/IEHUSIX, B HCKYCCTBE; yMe€HWe TNPUBOJUTH NpHUMepbl
MaTeMaTUueCKUX OTKPBITUM DPOCCHUMCKOM W MHPOBOM

MaTeMaTHuyeCKOMH HayKH

OK 07. CopgeiicTBOBaTh
COXpaHEHHUI0 OKpY’Karollen
cpeibl,
pecypcocOepexeHHro,
TIPUMEHSITh 3HAHUS
00 HM3MEHEHWM K/IMMATa,
TIPUHIUITBI Oepe>KTMBOro

Mpou3BOACTBa, 3¢ (heKTUBHO
JIeiCTBOBATh
B Upe3BbIUaHbIX CUTYaLUsIX

JIMUHOCTHBIE pe3y/1bTaThl A0/DKHBI

B 4dCTH. 5KOJIOTHYECKOI'O BOCITMTAHUA:

OTpakaTh

- aKTUBHOE HeTpusiThe AeMCTBUH, MPUHOCAILUX Bpe[]
OKpYKarollleil cpefie;

- yMeHWe TIPOTHO3MPOBaTh HeO/aronpuUsiTHbIE
9KO0JIOTUYEeCKHe TIOC/eACTBUS TMpeArpUHAMAaeMbIX
JleiCTBUM, MpeJi0TBpaLLaTh UX;

- paclIupeHyre OIbITa eATeTbHOCTH 3KOJI0rMuecKomn

HarpaB/IeHHOCTHY;
MertarnpejmMeTHble pe3y/bTaThl [JO/DKHBI OTpPaXkaTh:
OsnageHve yYHUBepCaTbHbIMU yueOHBIMU

TI03HABATEe/IbHBIMU J1eHCTBUSIMHU:

0) 6a30BbBIE HUCC/IZIOBATETLCKHE TeHCTBUS:
- pa3pabaThIBaTh IJIaH pellieHrst MPOOIeEMBbI C yUeTOM
aHa/M3a UMEFOIIXCST MaTepUanbHbIX
Y HeMaTepHua/IbHbIX PEeCYPCOB,;
Lie/ieHaTipaB/IeHHbIN
croco6oB

TTOMCK
JIeCTBUS

- OCYLLECTBJISITh
repeHoca  CPeACTB U

B MPO(eCCUOHABHYIO Cpefy;
- YMeTh TEepeHOCUTh 3HAHWs B TI03HABaTEIbHYHO

[TP61. BnaseHre mMeToJaMH [JOKa3aTebCTB, alrOpUTMaMHt
pelieHUs1 3afiau; yMeHWe (HOpPMYJIMpPOBaTh OIpejesieHusl,
aKCUOMBI

U TeOpeMBI,
pacCy>X[leHH!sI B XO/le pelleHus 3a/jay;

[TP64. YMmeHHWe oOMepHUpOBaTh byHKIUS,
HempepbiBHasi (YHKIWsI, TPOU3BOAHAs, TepBooOpa3Has,
onpeJie/IeHHbIM UHTerpaa; YMeHre HaXOAUTh MPOW3BOJHbIE
j/7IeMeHTapHbIX  (YHKLWN,  WUCMO/Mb3ys  CIIPaBOYHbIe
MaTepuaJsibl; UCCAeI0BaTh B MPOCTENIINX CaydasX (PyHKLIWUN
Ha MOHOTOHHOCTH, HaXO/IUTh HauOOo/IbIITe
Y HauMeHbIllMe 3HaueHusi (YHKIUH; CTPOUTH TrpaduKu
MHOTI'04/IeHOB C WCII0J/Ib30BaHUEM

IMPpUMEHATE HX, MPOBOAWTH [OOKd3dTe/IbHbIE

ITOHATHUAMUN.

arrapara
MaTeMaTUYeCKOro aHa/av3a; MPUMEHSTh NPOM3BOAHYIO MPU
pelLleHnu 3a/1a4
Ha JIBW)KeHWe; pellaTh MPaKTUKO-OPUEeHTUPOBAaHHbIe 3a1auu
Ha HauOoJIbllIMe ¥ HauMeHblllMe 3HaueHUs, Ha HaxoKeHue
MyTH, CKOPOCTH U YCKOPEeHUS;

[TP65. YMeHue orepupoBaTh TOHSATUSMU: pallMOHA/IbHAs
(yHKLMsI, TOKa3aTenbHasi (DYHKLMs, CTereHHass (DYHKLUs,
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Y MPaKTHUECKY0 00/1aCTH )XKU3HEesITeTbHOCTH;
OBnafieHue  yHUBEPCAJbHBIMUA  PeryJ/siTUBHBIMU
JIeUCTBUSIMU:

0) CAMOKOHTPO/Ib:

- JaBaTb OLIEHKY HOBBIM CHUTyallUsiM, BHOCHUTb
KOPPEKTHBbI B OLleHHBAThb
COOTBETCTBUE Pe3y/IbTaTOB Lie/IsiM

AedaTe/TIbHOCTbD,

norapugpmuueckas byHKLWS, TPUTOHOMEeTpUUEeCKHe
¢byHKIMM, oOpaTHbIe (YHKIMH; YMeHHEe CTPOUTH rpaduKH
W3yueHHbIX (QYHKLUWH, WCI0/b30BaTh rpaduku  TpH
M3yUeHUH MPOLIeCCOB M 3aBUCUMOCTEMH, MpU pellieHUH 3a/au
13 Ipyrux yueOHBIX ITPeMETOB U 3aJjau U3 peaslbHOM KU3HY;
BbIpa)kaTb (GOPMYy/IaMy 3aBUCUMOCTU MeX/y BelTMYMHAMU;
[TP66. YMeHUe pelliaTh TeKCTOBbIE 3a/laui Pa3HbIX TUMOB (B
TOM YKC/e Ha TPOLIeHTHI, [JOJIM U YacTH, Ha JBUKeHUe,
paboTy, CTOMMOCTb TOBAapOB W YC/yT, HaJlOTH, 3aZiaud M3
o6acT ynpas/eHus IMYHBIMU U CeMelHbIMU (PMHaHCaMM);
COCTaBJIATb BBbIPA)KEHUS, YpPaBHEHWs, HepaBeHCTBA U MX
CUCTeMBbl IO YCJOBHIO 3aJjaud, UCCIe[0BaTb MOTy4YeHHOe
pellleHue U OLleHHBaThb NPaB/0No 00HOCTb Pe3y/IbTaToB;
[TP68. YMeHHe orepupoBaTh MOHATUAMU: CTyUalHBIA OTTBIT
U CjlydaiiHoe COOBLITHe, BEPOSTHOCTb CTYYaMHOT'O COOBITHS;
yMeHHe BEPOSITHOCTh  C
rpaduuecKrix MeTO[0B; IIPUMEHSATb (POPMYJIbI CJI0XKEHUsI U
YMHOXXEHUSI BepOSATHOCTeH, KOMOWHATOpHbIe GakThl H
(¢opMy/bl TIpY pelleHWd 3ajjau; OLleHUBaTb BEpPOSTHOCTH
peasibHbIX
CO C/yyaliHbIMM BeJIMUMHAMU; YMeHUe NPUBOJUTh IIPUMepEI
MpOsIB/IEHNs] 3aKOHA OOJBLIMX UMCe B  TPUPOJHBIX
1 001I|eCTBEHHBIX SIBJIEHUSX;

[TP6Y. YMeHHe oriepyrpoBaTh MOHSTHSIMH: TOYKA, TpsMasi,

BBIUHC/IATD HCII0/Ib30BaHHEM

COOBITHIA; 3HAaKOMCTBO

IIJIOCKOCTB, IIPOCTPAHCTBO, J\ByTPaHHbIN yromn,
CKpellMBaroLecs npsiMble, rapasie/bHOCTb 1%}
TNepreHMKy/ISpHOCTb TMIPSIMBIX

Y TIJIOCKOCTEU, YTO MeXXAy MPSIMbIMU, YTOJI MeXAY NIPIMOH
Y IUVIOCKOCTBIO, YTOJl MEXJY IUVIOCKOCTSIMU, PACCTOSIHUE OT
TOYKHU
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[0 TIJIOCKOCTH, pacCTOsSIHAE MeX[y IPSIMbIMU, PacCTOSTHUe
MeXy IUIOCKOCTSIMU; YMeHHe MCIO/1b30BaTh [PU pelleHnr
3a/lau U3yuyeHHble (DaKkThl ¥ TeOpPeMbI IJIaHUMETPUU; YMeHHe
OLIeHUBAaTh Pa3Mephbl 00BEKTOB OKPY’KaroIL[ero MUpa;
[TP610. YMmeHue oneprupoBaTh MOHATUSIMUA: MHOTOTDaHHUK,
ceueHWe MHOTOTPAaHHMKA, KyO, Tapasiesienure], Tpu3Ma,
nvpamyia, ¢urypa U INOBEPXHOCTb BpallleHWs, LWIWHJD,
KOHYC, 111ap, cdepa, ceueHUs: (pUryphbl Bpall|eHusl, TIJI0OCKOCTb,
Kacawowmasics cdepbl, LWIMHApPA, KOHyca, IJIOLIa/b
MOBEPXHOCTHA TMPaMU/bl, TPU3MBbI, KOHYyCa, LWIWHJPA,
wiojags  chepbl, o06beM Kyba, IPSIMOYTOJILHOTO
rapasiiesiernuresia, MMpaMyuzpl, IPU3MbI, LIUIUH/PA, KOHYCAa,
uapa; yMeHue n300pakaThb MHOTI'OTPaHHUKU
Y [IOBEPXHOCTHU BpalLleHus], UX CeYeHUs OT PYKH, C [IOMOLLIBIO
YepTeXXHbIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CpPeJCTB;
yMeHHe pPaclio3HaBaTb CUMMETPHIO B [IPOCTPAHCTBE; yMeHUe
pacrio3HaBaTh NpaBUIbHbIE MHOIOIPaHHUKH;

[TP611 VYMeHue omepupoBaThb TIOHATUSMU: JIBHDKEHHE
B TPOCTPAHCTBe, MO/00HbIE (GUTypsl B TIPOCTPAHCTBE;
WCIO/b30BaTh OTHOLIEHWe IIIOL[aZiell TOBEePXHOCTeH U
00BbeMOB MOZOOHBIX (DUTYP TIPU PEIIeHUH 3a/1aY;

[TP612. YMeHHe BBIYMCIATH TeOMETPUUYECKHE BeTMUMHEI
(anuHa, yros, muiomjaib, 00beM, TUIOU[A/lb TTOBEPXHOCTH),
WCTIO/b3Ysl U3yueHHbIe (POPMYJIbI U METO/bI;

[TP613. YMeHue oriepupoBaTh MOHATUSIMU: TTPSIMOYTOJIbHAS
cucTeMa  KOOpAMHAT, KOOpAWHAThI TOUKW,  BEKTOP,
KOOpJMHAThl BEKTOpa, CKaJspHOe IIpOW3Be/leHre, YroJjl
MeXJy BeKTOpaMHd, CyMMa BeKTOpPOB, IIpOU3Be/leHHe
BEKTOpa Ha YMC/I0; HAXOAWUTb C IIOMOLIbI0 H3yYeHHBIX
¢bopMyn  KOOpAMHAThl CcepefiMHbI OTpe3Ka, PpacCTOsiHUe
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MeXZly ABYMsI TOUKaMU;
[TP614. YmeHue BbIOMPATh MOAXOASAIINN U3yYeHHBIN METOZ
JJ/1s  pellleHHs 3aJaud, pacro3HaBaTb MaTeMaTHuecKue
(akThI

Y MaTeMaTHuecKre MO/IeJT B IPUPOAHBIX U 00IIeCTBeHHBIX
SB/IEHUSIX, B HWCKYCCTBe; yME€HHe TNpPUBOJUTH NpHUMephbl
MaTemMaTUueCKUX OTKPBITUM DPOCCUMCKOM W MHPOBOM

MaTeMaTHueCKOH HayKH

rpaBa /s pelleHUs 3aZiau B
rpodgeccruoHabHOM
mesiTe TIbHOCTH

MK 1.2. IlpuMeHATb HOPMBIB 00/1aCTH TPY/JOBOrO0 BOCTIMTAHUS: - TOTOBHOCTH K|

OCO3HaHHe [IeéHHOCTH MacCTepCTBa,

TPYAY,

TeXHOJIOTMUeCKON M COLIMaIbHOW HarpaBleHHOCTH,
CMIOCOOHOCTh ~ WHMLIMMPOBATh,  IUIAHUPOBATh

CaMOCTOSITE/IbHO BBIMOJHATh TaKylO [esiTelTbHOCTh;
MHTepeC K pas3MuuHbiM cdepaM TpodeccroHalbHON
nesiTe/TbHOCTH, YMEHHe COBepILaTh OCO3HAHHBIN BHIOOP)
Oyayieli mpodeccuy U peann30BbIBaTb COOCTBEHHBIE
PKI3HEHHbIe TJIaHBI; - TOTOBHOCTh M CIOCOOHOCTH K|
00pa30BaHUI0 M CaMO00pa30BaHUIO Ha MPOTSHKEHUH]
B obnacty 1jeHHOCTH HAy4YHOTO
MO3HAHUS: c(OpPMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOII[Er0 COBPEMEHHOMY YPOBHIO Pa3BUTHS]]
HAyKd ¥ OOIeCTBEHHOW IMPAKTUKU. OCHOBAHHOTO Ha|
CTIOCOOCTBYIOIIETO  OCO3HAHUIO

BCeM > KU3HU;

nuanore  KyJbTYp,
CBOEro MecTa B MOJMKY/JIbTYPDHOM MHpe; - OCO3HaHHUe
[IEHHOCTH  HAy4YHOU TOTOBHOCTH

OCYIIIECTB/IATE TPOEKTHYH) W MCCIe[0BaTeIbCKYHO

AedaTe/JIbHOCTH,

jnedaTe/IbHOCTb MHAWBUYa/IbHO U B I'PYIIIIe OBHaAEHI/Ie

HUBEPCa/JIbHBIMH y‘-IE6HBIMI/I I103HAdBdTe/IbHBIMU

pr,qomo61/1e; - TOTOBHOCTb K aKTUBHOMU AedATe/IbHOCTUMaTeMaTUUYeCKHMe MOJe/In B IPUPOAHBIX H 06U.[€CTBEHHI:IX

yMMaTeMaTH4ecKuX
-MaTeMaTUueCKoil HayKu

YMeHue BbIOMpaTh TMOAXOAIIMNA W3yueHHbI MeTo[ Jis
pellleHUs1 3a/lauM, pacrio3HaBaTh MaTeMaTuueckve (DakTbl U
SIBJIEHUSIX, B MCKYCCTBe; yMeHHe
OTKDBITUA  POCCUMCKOM

TIPUBO/IUTL  TIPUMeEpBI
U MHPOBOM
BrnasleHrie MeToZiaMu [I0Ka3aTebCTB, aTOPUTMAMHU PellleHHs]
Baziau; ymeHue (OPMY/IMPOBATh OIpe/ie/ieHusl, aKCHOMbBI U
TEeOpeMbl, TIPUMEHSITb MPOBOJIUTH  JJOKA3aTe/bHbIe
PacCy>KIeHHs B XO/le PellleHus 3a/1ay;

UX,

21



MeCTBUSIMU: - OCYIECTB/ISATH 1ieJieHarpaB/IeHHBIN
MOWCK TepeHoca CPeACTB M CIOCOOOB [eMCTBUS B
npoeCcCUOHAMLHYIO Cpely; - YMeThb I1ePeHOCUTH
BHAHWS B T03HABaTe/NbHYIO U TIPAKTUUYECKYI0 00/1acTy|
PKU3HEesITe/TbHOCTH; - YMeTh UHTerpUpOBaTh 3HaHUSs

13 pa3HbIX NpeJMeTHbIX ob/acTeit.
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2. CTpyKTypa M co/iep>kaHue 001meodpa3oBaTe/IbHON AUCHUILUIUHBI

2.1. O0beM AUCIUIVIUHBI M BU/BI YUe0HOUH PadoThI

NMPUKJ/Ia/{HOT0 MOAYJIAA)

Buj yue0HOM paboThI O6bem B
yacax

O0beM 00pa3oBaTe/TbHON MPOrpaMMbl JUCHUTUITHHBI 232
OcHoOBHOe coiep)KaHue 198

B T.4.

TeopeTUyeckoe o0yueHHe 156
nabopaTopHbIe U TIPAaKTUUeCKHe 3aHATUS 42
IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE Cofiep>KaHUe (CoAep)KaHHe 34

ITpomexyTouHasi arrectanus (JuddepeHIMPOBaHHBIN 3aueT)
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2.2. TemaTU4eCKHUil M/IaH U CO/iep)KaHHe JUCLUTITHHBI

HaumeHoBaHMe pa3je/ioB Copepxanue yue0HOro Mmarepuasia (0CHOBHOe U PogeccCHOHA/THEHO O6vem | ®opvupyembie
U TeM OpHEeHTHPOBAHHOE), TA00pPaTOPHbIE  MPAKTHYECKHE 3aHATHSA 4yacoB | KOMIIeTeHL{U
1 2 3 4
OcHoOBHOe cogepiKaHue

Paspgen 1. IToBTOopeHue Kypca MaTeMaTHKH OCHOBHOM LIKOJIbI 18

Tema 1.1. CozepkaHue yueOHOro MaTepHasa 2

Lene 1 3agaun MareMaTtvku | Llesb 1 3a7auy MaTeMaTUKU TIPU OCBOEHUM ClleLiMa/IbHOCTU. ba3oBble 3HaHUS U YMeHUs

rnpu OCBOEHUU | TI0 MaTeMaTHKe B MpoQecCUOHaNIbHON U B MOBCEAHEBHOM JesTelbHOCTH. MHOXeCTBO,

CIeLajbHOCTH. orepalyu HaJi MHO)KeCcTBaMU. JIlnarpamMmbl Dityiepa—BeHHa. Vcrionb30BaHue TeOPeTHUKO-

MHo>ecTBa U JIOTUKa MHO)XeCTBEHHOTO amrapaTta /Jisi OMNMCaHWs peabHbIX T[IPOLIeCCOB M SIBJIEHUWA B
npoecCHOHaNbHON /IeSITe/IbHOCTH, TIPU pellleHWH 3a/lad W3 [ApPYTuX AUCLIUILIIMH.
Ornipesienienue, TeopeMa, C/1e[ICTBUe, 0Ka3aTe/IbCTBO OK 01,

Tema 1.2. CopepkaHue yueOHOTO MaTepHasa 2 OK 02,

Uucia ¥ BbIYUCTIEHUS HarypanbHble U nesble uncsa. IIpusHaku [enuMMOCTU LiesbIX uuces. ParjoHanbHbIe OK 03,
uyrcsia. OOBIKHOBEHHBIE U [IeCITUUHBIE POOH, MPOLIEHThI, 0eCKOHEUHbIe ITePUOJUUYeCcKHe OK 04,
Ipobu. Apudmerryeckue orepalydyd C palMOHaIbHBIMM YHMC/IaMM, TipeoOpa3oBaHUs OK 05,
YHC/IOBBIX BbIpaKeHUU. [lelicTBUTe/NbHbIe YMC/Ia. PaljvoHanbHble W UppalldiOHa/lbHbIe OK 06
uyrcia. ApudmeTrueckre oreparuu C JIeHCTBUTENbHBIMM urcIaMU. [Ipub/mKEHHbIe OK 07
BBIUMC/IEHUS, TIPaBUIa OKPYTJ/IeHUs], TIPUKK/KA U OLieHKa pe3y/bTaTa BbIUUC/IeHUN [IK 1.2

Tema 1.3 Copgepkanre yueOHOTO MaTepHasa 4

ToxnectBa u | ToxzgecTBa W TOX/eCTBeHHble TMpeoOpa3oBaHUsl. YpaBHeHHe, KOpPeHb YpaBHEHHUSI.

TOXX/IeCTBEHHbIe HepaBeHCTBO, pellleHre HepaBeHCTBa. MeTo/ MHTepBasioB. PellieHre Lie/bIX U APOOHO-

nipeoOpa3oBaHwUsl. palMOHa/bHBIX YpaBHeHWW W HepaBeHCTB. [IpviMeHeHWe ypaBHEHWW U HEPaBeHCTB K

YpaBHeHust pellleHHI0 MaTeMaTUUeCKUX 3aZiau M 3afiau M3 Pa3IUyHbIX 00siacTeli HAyKU U peasbHOU

Y HepaBeHCTBa

>K3HU. CUCTEMBI U COBOKYMHOCTH PALIMOHA/bHBIX ypaBHeHUM U HepaBeHCTB. CHUCTeMbl
JIMHEWHBIX yYpaBHeHUU. PellleHWe TIPUK/IaZHBIX 3a/lau C MOMOIbI0 CUCTEMbI JIMHENHBIX
ypaBHeHUM
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Tema 1.4. IIpodeccuoHaibHO OpHEHTHPOBAHHOE cojep)XaHue (cojepkaHHe TPHUKJIAJHOTO 4
ITporjeHTHBIE  BBIYKUC/IEHUS | MOAYJIST)
B npoeccrioHanbHbIX | [IpuMeHeHue apobeil ¥ MPOLIEHTOB AJIs pellieHus TIPUK/IAHbIX 3alad U3 pa3/IMuHbIX
3ajavax oTpaciell 3HaHMM U peasbHON >KU3HU. [IpUOMVKEHHBIE BBIUMC/IEHUs, TpaBWIa
OKDYT/IeHUsl, TIpUKWAKA W OLleHKa pe3ysbTaTa BbIUMCIeHUH. Pa3Hble crocobbl
BBIUMCJ/IEHUS] TIPOLIeHTOB. IIporjeHTHble BbIUMC/IEHMS B NPO(eCcCHOHAaIbHBIX 3ajaydax.
IlprMeHeHre ypaBHeHMU M HEPaBEeHCTB K PellIeHHI0 MaTeMaTUUeCcKuX 3ajay U 3ajad us
pa3MUHBIX 006/1acTell HAYKW U peaibHOM »KU3HU
Tema 1.5. Copgep>kanue yueOHOTO MaTepHasa 2
[TocnemoBarenbHOCTH [TociemoBaTeNnbHOCTH, — CIIOCOOBI  3a/j@aHUsl  TIOC/IeAOBaTeNbHOCTeH. MOHOTOHHBIE
Y IPOrpeccuu roc/e/joBaTelbHOCTA. ApudMeTHueckasi U reoMeTpuyeckasi nporpeccu. beckoHeuHO
yObIBatomasi reomeTpuueckass mporpeccus. Cymma 0OeCKOHeYyHO — yObIBaroILeit
reoMeTpuueckor mnporpeccud. PopMyna CHIO0XKHBIX MPOLIEHTOB. lcrnosb3oBaHue
TIPOrpecCry /JIsl pelleHus] peanbHbIX 3a/lau NPUK/IaZHOIO Xapakrepa
Tema 1.6. Copep>kaHue yueOHOr0 MaTepuasia 4
@DyHKLMU U TpaUKU dyHKUWsA, criocobbl 3a1auus GyHKIMH. ['paduk pyHkumu. B3anmHo obpaTHbie QyHKLIWH.
Ob6nacTb orpefesieHrs: 1 MHOXKeCTBO 3HaueHui ¢yHkuun. Hynu ¢pyHkimm. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHbIE Y HeUéTHbIe (PYHKLMU
Pa3pien 2. Ctenenu u KopHU. CTeneHHasi, NoKa3aTe/IbHasA U jiorapupmuyeckas QyHKIUU 42
Tema 2.1. Copep>kaHue yueOHOr0 MaTepuasia 4
ApupmeTnueckrii KOpeHb ApudmeTnueckrii KopeHb HaTyparbHOM cTerneHU. [lelicTBUsI C apydMeTHUeCKUMU OK 01,
N—0i1 CTerneHwu. KOPHSIMM N—OU CTeIleH!. OK 02,
Tema 2.2 CopeprkaHue yueOHOr0 MaTepHasa 4 OK 03,
Crenenu. CTaHzapTHas CreneHsb c LjesbIM NoKa3areseM. CTaHzapTHas (popMa 3arycy [JeMCTBUTeBHOIO YKC/a. OK 05,
¢dopma 3anvcu Vcnonb3oBaHue MOAXOAALEN (DOPMBI 3alUCH [elCTBUTE/bHBIX YMCe [JI pelleHus OK 06,
JleMiCTBUTE/ILHOT O UnC/a NIPaKTHUYeCKUX 3a/1a4 U NpeicTaB/eHns AaHHbIX. CTeleHb C palOHa/IbHBIM [10Ka3aTe/IeM. OK 07
CpoiictBa cTenenu. IIpeoOpa3oBaHre BBIpKEHHM, COJEP)KAI[UX CTENeHH C [IK 1.2
paLMoHa/bHBIM [10Ka3aTesleM
Tema 2.3. Cogepxanue yueOHOTO MaTepHasa 2
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CrenieHHast pyHKLUs

CreneHHasi (pyHKIMSI C HaTypajbHbIM U LieJIbIM ToKa3ateneM. E€ cBolicTBa U rpaduk.
CgoiicTBa U rpavK KOpHs N-0ii CTerneHu

Tema 2.4. UppaupoHanbhble | CogeprxaHue yueOHOTO MaTepHaa 6
ypaBHeHUs U HepaBeHCTBa | PelleHue MppalMioHaIbHBIX YPaBHEHUI U HEPABEHCTB
Tema 2.5. TlokasaTenbHble | CofeprkaHue yueOHOTO MaTepHasa 6
ypaBHeHUA U HepaBeHCTBa | [TokasaTesnbHble ypaBHEHUS] U HEPaBEHCTBA
Tema 2.6. Copep>kaHue yueOHOr0 MaTepuasia 6
Jlorapudm uncna. Ceolictea | Jlorapudm uncna. /[lecatuuHele W HaTypanbHble Jorapudmel. IIpeobpa3oBaHue
norapu(pmoB BbID@)KEHUH, CoZiep>KallliX JIOTapU(pMbl
Tema 2.7. Iloka3zaTenbHast | Cofiep>kaHre yueOGHOTO MaTepHasia 8
u norapumuueckas | [lokaszaTesnbHass ¥ Jjiorapupmuueckass QYHKIMM, WX CBOWCTBA W  TIpapUKH.
GbyHKIIH, ypaBHeHus, | Jlorapudmuueckre ypaBHeHUs1 1 HepaBeHCTBa
HepaBeHCTBa
Tema 2.8. ITpodeccuonanbHO OpHEeHTHMPOBAHHOe cojep)KaHHe (cojep)KaHue TMPHUKJIAHOT0 4
Jlorapudmsbl B Tipupoje MOy JIsT)
Y TEXHUKE [TpumeneHue ynorapudma. Mcropusi pa3BuTHsi MaTeMaTHKU. Jlorapudmuueckas crivpaib
B mnpupojie. Ee mMaTematuueckue cBoiicTBa. Vcrosb3oBaHre rpadukoB GyHKLUN s
WCC/IeJOBaHMs MPOLIeCCOB M 3aBUCMMOCTeN, KOTOPble BO3HUKAIOT DU pelleHnH 3a/a4 U3
pa3/MuUHBIX 00J1acTeli HAyKU U peaslbHOU JKU3HU
Tema 2.9. CopepkaHue yueOHOro MaTepHasa 2
[IpumMeHeHre ypaBHEHUH, Wcrionb3oBaHue rpadykoB (PYHKIUN /51 pellieHUs] YpaBHEHUM W JIMHEWHBIX CHUCTEM.
CUCTEM U HEPABEHCTB [TpriMeHeHVe ypaBHeHHH, CUCTEM W HEPABEHCTB K PelLleHUI0 MaTeMaTUUeCKUX 3ajad v
K pellleHu!o 3a/ja4 3ajlau U3 pa3/IMuHbIX 0b/1acTelt HAyKU U peabHOM KU3HU
Paspen 3 IlpsaMble U IJIOCKOCTH B IPOCTpaHcTBe. KoOpAMHATEI M BeKTOPHI B IIPOCTPAHCTBe 30 OK 01,
Tema 3.1. CopeprkaHue yueOHOTO MaTepHasa 4 OK 02,
[ToBTOpenue riaHuMeTrpu. | OCHOBHble (UTrypbl, GakTbl W TeopeMbl TIaHUMeTpUU. (OCHOBHbIe TIOHSITHS OK 03,
OcHOBHBbIE TOHATUS | CTepeOMeTpUM.  Touka, TpsiMasi, IIJIOCKOCTb, TpocTpaHcTBo.  [loHsitTve 06 OK 05,
CTepeoMeTpuun aKCMOMaTUYeCKOM ITOCTPOEHUU CTepeOMeTPUM: aKCUOMBI CTEPeOMeTPUU U C/Ie/ICTBUS U3 OK 07
HUX K 1.2
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Tema 3.2.
[IpsiMble U IJIOCKOCTU
B IIPOCTPaHCTBe.

[TapanienbHOCTE  TIPSAMBIX,
MpsIMOM M TIJIOCKOCTH,
TJIOCKOCTeM

Copepkanue yueOHOrO MaTepuasa

B3aumHoe pacrionoykeHre NMpsiMbIX B IPOCTPaHCTBe: NepeceKarolecs, apasuie/ibHble U
CKpelMBarolyecs rpsimble. [lapaniebHOCTh MPSIMBIX U TJIOCKOCTeH B MPOCTPAHCTBeE:
napasie/ibHble  TpsiMble B MPOCTPAHCTBe, TMapa//Ie/lbHOCTb  TPEX  MPSMBIX,
rapasiieJ;IbHOCTh TIPSIMOM M TUVIOCKOCTH. YTJIbI C COHAmpaB/ieHHbIMA CTOPOHAaMMU, YTOJjI
MeXJy TMpsIMbBIMA B MpoCTpaHCTBe. [lapasienbHOCTb TJIOCKOCTeN: Tapasiie/ibHble
TJIOCKOCTH, CBOMCTBa MapasulefibHbIX MocKocTeil. [IpocTeliiiyie NpoCTpaHCTBEHHBIE
(burypsl Ha TJIOCKOCTU: TeTpas/p, Kyb, mapasiesienuriesi, TOCTpPOeHUe CeueHH

Tema 3.3.
[leprieHAUKYIIPHOCTD
NIPSIMBIX

Y TUTIOCKOCTeu

Copgep>kanue yueOHOTO MaTepHasa

HepHEHﬂI/IKYJIHpHOCTb HpHMOﬁ U TUUVIOCKOCTH: TIepreHAguKYyJ/IdpHbIe TIIpSMble B
MMPOCTPAHCTBE, TIpsAMbIE€ Tapa/UIe/IbHbI€ WU TIEPIIEHAUKYJ/IIPDHBIE K TIJIOCKOCTH, TMPHU3HAK
neprneHjuKyJ/JaIapHOCTH HPHMOﬁ M TUIOCKOCTH, Teopema O HpHMOI‘;I HepHEHﬂHKYHHpHOﬁ
TIJIOCKOCTH

Tema 3.4.
YT/1bl MEXAY TIPSIMBIMU
U TUIOCKOCTSAMU

CopeprkaHue yueOHOTO MaTepraa

Yrimel B NpPOCTPAHCTBE: yros Mexzy IpsIMOM U IUIOCKOCTBHO, [BYTPaHHbBIA YroJ,
JIMHEeWHBIN yTOoJ1 IBYTPaHHOrO yria. [leprnieHANKY/ISIp M HAK/IOHHBIE: PACCTOSIHUE OT TOYKU
J10 TIJIOCKOCTH, PacCTOsSIHUE OT MPSIMOM 10 MJIOCKOCTH, POEKLUs (PUIypbl Ha TM/I0CKOCTb.
[TeprieHUKy/IAPHOCTD IIJIOCKOCTEN: MPU3HAK IePHeHJUKY/ISIPHOCTA [BYX IIOCKOCTEM.
Teopema 0 Tpéx neprneHAUKyIsgpax

Tema 3.5.
KoopvHaTthl U BeKTOPbI
B [MPOCTPaHCTBE

Cogep>xanue yueOHOTO MaTepHaa

BekTtop Ha miockoctTd M B mpocTpaHcTBe. CiiokKeHWe U BblUMTaHUE BEKTODOB.
YMHOXKeHMe BeKTopa Ha 4MC/I0. PasjiokeHue BeKTOpa MO TPEM HEKOMILIaHapHBIM
BekTopaM. IlpaBuno napannenenunesna. PemeHue 3azad, CBsi3aHHBIX C NPUMEHEHUEM
rpaBWI JeicTBUM C BekTOopamu. [IpsiMoyro/bHasi cicTeMa KOOpAUWHAT B MPOCTPAHCTBe.
Koopaunate! Bektopa. [IpocTelinve 3aZiaur B KOOpAWHATaX. YT0OJd MeXAy BeKTOPAMU.
CkasisipHOe 1pou3Be/ieHHMe BEeKTOpPOB. BblunciieHWe VyIJIOB MeXy T[pSIMbIMU U
IJIOCKOCTSIMU. KOOpIMHAaTHO-BEKTOPHBIM MeTO/, [IPY PellleHUH reOMeTPUYeCKUX 3a,ad

Tema 3.6.
[IpsiMble U IJIOCKOCTH

ITpodeccuoHaNbLHO OPHEHTHPOBAHHOE COflepXKaHue (Cco/iep>KaHue NPUK/IaJHOr0
MOAYJIsT)
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B MMPAKTUUECKHUX 3dJavdaX

Pacrniosio’keHye MpsIMBIX M IJIOCKOCTeH B OKpY’KarolljeM Mupe (IIpUpofie, UCKYCCTBe,
apXuUTeKType, TexHUKe). PellleHne NpakTHKO-OpUeHTUPOBAHHbIX 3a/iau

Tema 3.7. CopeprkaHue yueOHOro MaTepHasa 2
Perrenve 3azau. IIpsmblie Perrenvie 3a/1au Ha HaXOXKJeHUE TeOMeTPUUYECKHX BeJIMYUH C UCI0/Ib30BaHUeM arrapara
Y TUIOCKOCTH, KOOPAMHATHl | BEKTOPHOM a/ireOphI
Y BEKTOp
Pa3pen 4. OcHoBbI TpUroHoMeTpun. TpuroHomerpuueckue GyHKIUH 26
Tema 4.1. CopepkaHuie yueOHOT0O MaTepHasa 6
OCHOBBI TPUTOHOMETPUU CHHYyC, KOCUHYC M TaHI'€HC YMC/I0BOr0 apryMeHTa. APKCUHYC, apKKOCHUHYC, apKTaHT'€HC

YHCI0BOTO apryMeHra. TpuroHomerpuyeckas OKDPY’KHOCTb, orpejesieHue

TPUTOHOMETPUUECKUX (PYHKI[MI YMCIOBOTO apryMeHTa
Tema 4.2, OcHogHble | CoziepkaHue yueOHOTO MaTeprasa 6
TPUTOHOMETPUUEeCKHe [Tpeobpa3oBaHue TPUTOHOMETPUUYECKMX BbIpakeHUd. OCHOBHbIE TPUTOHOMETPUYECKHE
TOXKJeCTBa ¢bopmybl
Tema 4.3. CopeprkaHue yueOHOro MaTepHasa 4
TpuroHomeTpuueckue Oyukuus. Ilepuoanueckue dyHKUMU. TpuroHomeTpruueckue (QyHKLMH, UX CBOWCTBA U
(GyHKLMM, UX CBOMCTBa WU | rpaduKu

OK 01,

rpauKu OK 02,
Tema 4.4. CopepkaHue yueOHOTO MaTepraa 6 OK 03
TpuroHomeTpuueckue PelleHve  TpUrOHOMeTpHUYECKUX  ypaBHeHUWW. [Ipumepbl  TPUrOHOMETPHUYECKUX OK 0 4:
yPaBHEHUS ¥ HEpaBeHCTBA | HEPABeHCTB OK 05
Tema 4.5. IIpodeccuoHaibHO OpHEHTHPOBaAHHOE cojep)KaHue (cojep)kaHue HNPHUKJIAHOT0 2 OK 0 6’
Vcrionb3oBaHue MOAYJIs1) K 1'2’
TPUTOHOMETPUU [TpoBefeHMe MpakTUUECKUX pacyeToB MO (opmysamM TPUTOHOMETPUU. VIcronb3oBaHUe
B npodeCCUOHaIBHOM | TpadUKOB PYHKIHMH /17151 UCCIIeIOBAaHUS TIPOLIECCOB U 3aBUCUMOCTeH, KOTOPble BO3HUKAIOT
cdepe TIPY PellleHnH 3a/iay U3 JPYTUX yueOHbIX AUCLUTUIMH U PeaTlbHOM KU3HU
Tema 4.6. CopeprkaHue yueOHOTO MaTepHasa 2
Perienue 3a7au | TpuroHomeTpuueckue GyHKLIUU, TOXK/AECTBA U YpaBHEHUS
TPUTOHOMETPUM
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Pa3pesnn 5. MHOrorpaHHMKH M TeJjla BpallleHUs 34

Tema 5.1. CozepkaHue yueOHOro MaTepHasa 8

MHororpaHHUKH [ToHsATie MHOTrOrpaHHMKA, OCHOBHbIe 3/IeMEHTbl MHOIOIPDAaHHMKA, BBIIYK/Ible U
HeBBIMYK/Ible MHOTOTPaHHUKM; pa3BépTKa MHOrOrpaHHMKa. [Ipr3ma: n-yronbHas mpusma;
rpaHU U OCHOBaHWS TIPU3MbI; TIpsMasi M HAKJIOHHAasi TIpYM3Mbl; OOKOBas W TIOJHast
MOBEPXHOCTb Tpu3Mbl. [lapannenemnurie, TNpsIMOYTO/bHbIN Mapaienenures, U ero
cBoticTBa. [TupaMuza: n-yroyibHasi MipaMuzia, TPAHU U OCHOBaHHUe NMUPaMU/ibl; O0KoBast U
MoJiIHasi TIOBEPXHOCTb THMPAMU/IbI; TpaBU/IbHAsi U yCeuéHHasi TMUpaMuja. OJIeMEeHTHI
MpU3MbI U TIUPaMU/Ibl. BbIunc/ieHne 371eMeHTOB MHOTOTDAaHHUKOB: pébpa, JuaroHasu,
yTJIb

Tema 5.2. CopeprkaHuie yueOHOro MaTepHasa 6

[TpaBu/IbHBIE [TpaBu/ibHBIE MHOTOrDaHHUKU: TOHSITUE MPaBUIBHOIO MHOIOrpaHHUKA; IpaBUJ/IbHAs

MHOTOTPaHHUKH. rpusMa M TpaBWIbHAsl MMpaMK/ia; NpaBWIbHAasl TPEYroJibHasi MMpaMu/ia U MPaBU/IbHBIN

[Tnomazs MOBEPXHOCTH | TeTpa3/p; Ky0. [Ipe/cTaB/ieHre 0 TIPaBUIbHBIX MHOTOTPaHHUKAX: OKTA3p, AOAeKasap 1

MHOT'OIPaHHUKOB vkocasap u Ap. CeueHusi mpusMbl UM Tpamubl. [lnomiage GOKOBOW TMOBEPXHOCTU U
TIOJIHOM TIOBEPXHOCTH TMPSIMOM TIPU3MBI, TUIOIIAJh OCHOBAHWM, TeopeMa O OOKOBOM
MOBEPXHOCTH TPSIMOM Tpu3MbL. [Lmoiasib OGOKOBOW TMOBEPXHOCTH U TIOBEPXHOCTU
MpaBUIBHON MHUpaMH[bl, TeopeMa O TUIOIAZAX OOKOBOM TOBEPXHOCTU YyCEUEHHOU
MHMPaMU/IbI

Tema 5.3. CopeprkaHuie yueOHOT0O MaTepHasa 8

Tena BpalljeHus

LunmuHgpuueckass TIOBEPXHOCTb, OOpa3yoiye I[WIMHIPUUECKON TMOBePXHOCTH, OCh
LAMHPUYECKON TIOBepXHOCTH. L[UMMHAp: OcCHOBaHUSI U OOKOBasi TIOBEPXHOCTH,
obpasytomjass 4 OChb, TIUIOL[a/lb OOKOBOM M TOMHOM moOBepxHOCTH. KoHuueckas
MOBEPXHOCTb, 00pa3ymolijie KOHUUeCKOW TOBEPXHOCTH, OCb M BepIlMHA KOHUUEeCKOU
noBepxHocTH. KOHyC: ocHOBaHMe U BepIiMHa, 0bpa3yrolijasi ¥ 0Cb, IJIOIIa/[b O0KOBOM U
TIOJTHOM TMOBEPXHOCTU. Y CeUEHHbBIN KOHYC: 00pa3yrollye 1 BbICOTa, OCHOBaHUS 1 OOKOBast
noBepxHocTb. Ccepa U map: LeHTp, paAuyc, AUaMeTp, TUIOLaAb MMOBEPXHOCTU Cdephl.
B3aumMHoe pacrosiokeHre cdepbl M TUIOCKOCTH, KacaTesbHasi TUIOCKOCTb K cdepe,
riomaak cdeprl. Mi3obpaskeHWe Ten BpallleHHs] Ha TUIOCKOCTH. Pa3BépTKa L[wiMHApa |

OK 01,
OK 02,
OK 05,
OK 06
OK 07
TIK 1.2
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KOHyCa

Tema 5.4. CozepkaHue yueOHOro MaTepHasa 6
O6Bembl U niowaau | Tlousitue 06 00bEMe Testa B mpocTtpaHcTBe. OCHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema
TOBEPXHOCTeM Tes 00 0O6béMe MPSIMOYTOJILHOTO TIapaslyiesienure/ia U CJIefiICTBUS U3 Heé. 00beM MUpaMuzibl U
nipu3Mbl. O0bEM LUIMHApPA, KoHyca. O6bEM 1m1apa u tioujazib chepsl. [TomobHbIe Tema B
npoctpaHcTBe. COOTHOIIEHHUSI MEXK/Y TI/IOIIAsIMU ITOBEPXHOCTel, 00bEMaMu TIOZ00OHBIX
Ten. CeueHusi UUIMH/pPA (Mapaiie/ibHO U MepreHAUKYJSPHO OCH), CedyeHHst KOHyca
(mapansieibHOE OCHOBAaHUIO U TIPOXOJslliee uepe3 BepIIMHY), CeueHUs Liapa.
MHororpaHHUK, OMUCaHHbIA 0K0JIO cdepbl; cdepa, BIMCaHHAs B MHOTOIPAHHUK WU B
Tesi0 BpallleHusi
Tema 5.5. IIpodeccuoHanbHO OpHEHTHPOBAHHOE Ccojiep)XKaHHue (cojep)kKaHHe HNPUKJIAJHOrO 4
JB>KeHre B MPOCTPAHCTBE. | MOAYJIA)
Ceuennss M KoMm6buHaimy | CUMMETpPHUsS B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIILHO TOYKH, TPSIMOM, TIOCKOCTH.
NIPOCTPAHCTBEHHBIX (PUIYpP | D/ieMeHTbl ~ CAMMETPUM B TIMpaMHjax,  Tapajjiefenurnefax,  MPaBUIbHBIX
B npodeCCUOHA/IBHBIX | MHOTOrpaHHUKaX. CUMMeTpUs B TIPUPO/ie, apXUTEKTYPe, TEXHHUKE, B ObITY, B ITPO(heCCHu.
3ajjauax HWcnonb30BaHve JBYKEHUM B MPOCTPAHCTBe TMPU pellieHUM 3a/iau. [TocTpoeHre ceueHmit
MHOTOTDaHHUKOB W Tes BpalleHusi. Meton cnenoB. KomOuHaius Ten BpaljeHUs U
MHOTOTPaHHUKOB. Vcrmonb3oBaHWe KOMOWHALMK MHOTOTDaHHMKOB W TeJl BpallleHWs B
MPaKTUKO-OPUEHTHPOBAHHBIX 33/jayax
Tema 5.6. CopeprkaHuie yueOHOT0O MaTepHasa 2
Perienue 3a/au. | BeiuncsieHve BenuuuH (AJ/1MHa, Yros, o0beM, IJIoIab TTOBEPXHOCTH) FeOMeTPUUeCKUX
MHororpaHHUKM U Tena | GUTyp, WCIO/MB3Yys U3y4deHHble ¢GOpMy/lbl W MeToZbl. IlocTpoeHue ceueHM
BpallleHus MHOTOTPAaHHUKOB METO/IOM CJIe[]JOB, BBIMIO/THEHUE (BBIHOCHBIX) TJIOCKMX uUepTe)ked W3
PUCYHKOB TIPOCTBIX 00BEMHBIX (DUTYP: BUJL CBEPXY, COOKY, CHU3Y
Pa3pen 6. Ilpon3BogHas u nepBoodpa3Has GpyHKIuM 50
Tema 6.1. CopeprkaHuie yueOHOTO MaTepHasa 2

MOHOTOHHOCTE U

byHKIUM.
Touku 3kCcTpeMyMa

3KCTPEMYMBI

[TpomMe)XyTKM MOHOTOHHOCTH (YHKIUM. MaKCUMyMbl ¥ MUHUMYMBbI
Haubosibiliee 1 HauMeHblllee 3HaueHHe PYHKI[UU Ha TIPOMEeXKYTKe

GyHKLMM.

OK 01,
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Tema 6.2. CopeprkaHue yueOHOTO MaTepHasa 6

[TonaTne  HenpepbIBHOCTH | HempepbiBHBIe PyHKIMU. MeTo/ UHTePBAIOB /IJisl PellieH!s] HepaBeHCTB

GbyHKLMN. Mertop,

VIHTEpBaJoB

Tema 6.3. Copep>kaHue yueOHOr0 MaTepuasia 10

[IpousBozHasi. [MpousBogHasi ¢yHKuMK. ['eoMeTpuueckudd U (U3AYECKUN CMBIC/ TPOU3BOJHOM.

['eomeTprueckuii v | [Ipon3BogHbIe 3/1eMeHTapHbIX GYHKIMI. PopMy/ibl HaX0XAeHHs TTPOM3BOJHON CyMMBI,

¢bur3nueckui CMBIC/I | IPOU3BEJieHUSI U YaCTHOTO (QyHKIUH

TIPOU3BOJHOM

Tema 6.4. MonoTtoHHOCTb | Cofep>kaHHe yueOHOTO MaTepHasa 6

byHKIIM. Touku | [IpumeHeHe NMPOM3BOAHOM K UCC/IeJ0BaHMIO (GYHKLIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI

JKCTpeMyMa

Tema 6.5. CopeprkaHue yueOHOTO MaTepHasa 6

Haubosbliiee v HauMeHblilee | HaxoxgeHne HauOOMBIIEr0 W HAWMEHBIEro 3HaueHWss (GYHKIMA Ha OTpe3Ke.

3HaueHUs] PyHKLIUN [TpriMeHeHre TIDOM3BOAHOW [JiI HaxOXKAEHWsS HaWIyullero pelleHdsi B TMPUK/IAJHbIX
3a/1auax, Jij1s orpejiesieHusi CKOPOCTH TIpoliecca, 3a/laHHOro (popmysiol uiu rpadhvkom

Tema 6.6. Haxoxzenue | IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CcojiepKaHue (cojep)kaHHe NPHUKJIAAHOIO 6

ONTHMMAa/IbHOIO pe3yJbTaTa C | MOAYJISI)

TOMOLLIBIO TTPOM3BOJHON [MpuknasHble 3ajjaud, B TOM YMCJe COLMA/JbHO-9KOHOMUYECKOTO W (H3UYecKoro
XapakTepa, UX pelleHHe CpeJiCTBaMK MaTeMaTUYeCcKoro aHaausa

Tema 6.7. Copep>kaHue yueOHOr0 MaTepuasia 6

[TepBooOpasHasi pyHKLHU [TepBooOpa3sHasi. Tabsuiia mepBooOpa3HbIX

Tema 6.8. CopeprkaHue yueOHOr0 MaTepHasa 6

[Tnowass KpUBOIMHEWHOU | VIHTerpan, ero reoMeTpuyecKuid U (pu3vueckuii CMbICA. Bblumc/ieHWe WHTerpana Iio

TpaneLuu. @opmyna | dopmyne HetoToHa-JletibHuIa

HeroToHa — JletiOHMIIa

Tema 6.9. Copep>kaHue yueOHOr0 MaTepuasia 2

[TpumMeHeHHe TIPOU3BOHOU
Y iepBooOpa3Hoi hyHKLIUN

PemeHrie 3aZlau Ha TmpUMeHeHWe TIPOM3BOJAHOW U UHTerpasa [js BbIUKCIEHUS
(bur3ruecKrx BeJIMUUH U TIIOIIaAei

OK 02,
OK 03,
OK 04,
OK 07
I[IK 1.2
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Pa3pen 7. Teopus BeposITHOCTEH M CTaTUCTHKA 32

Tema 7.1. CozepkaHue yueOHOro MaTepHasa 2

IIpencraBieHre JaHHbBIX I[pescTaBieHre JaHHBIX C MOMOLIbI0 Tabaul U guarpamm. CpeaHee apudmeTHyeckoe,

Y omucaresibHasl CTaTUCTUKA | MeJWaHa, Haubosblllee WM HavMeHblllee 3HaueHWs, pa3Max, AWUCIIepCHsi, CTaHAapTHOe
OTK/IOHEHUe YHCIOBbIX HAOOPOB

Tema 7.2. Copgepxkanue yueOHOTO MaTepHasa 6

CnyuaiiHble COOBITHSI. CryuaiiHble KCTIepUMEHTHI (OTBITBI) M CTy4aiiHble COOBITHS. DJjieMeHTapHbIe COOBITHS

Orepaniyil Haf| COOBITUAMU | (MCXO/bI). BeposiTHOCTH C/lyualiHOrO COOBbITHS. BIM30CTh YacTOTBI W BEPOSITHOCTH
coObrTuii. CilyvaiiHble OMBITBI C PAaBHOBO3MOXKHBIMH 3J/IeMEHTAapHBIMU COOBITHUSIMH.
BeposiTHOCTU COOBITHI B OMBITaX C PABHOBO3MOKHBIMH 3/IeMEeHTapHBIMU COOBITUSIMU.
Onepatyu HaZi COOBITUSIMU: TiepeceueHue, 00beJuHeHre, TIPOTHUBOII0/IOKHBIe COOBITHSI.
Huarpammbel Diisiepa. PopMysia CI0XKeHUS BepOSTHOCTeM. YC/IOBHasi BepOSITHOCTD.
YMHOXeHue BeposTHOcTel. [lepeBO ciydaliHOro 3KcriepumeHTa. Popmy/a MOJIHOU
BeposiTHOCTU. He3aBrcuMble cOObITHS

Tema 7.3. IIpodeccuoHanbHO OpHEHTHPOBaHHOE cojiep)kaHHe (cojep)kaHHe HNPHUKJIAJHOIrO 8

BeposTHOCTB MOAY/JIs1)

B npodeccroHanbHbIX | [TepBuyHasi 00pabOTKa CTaTUCTUUECKWX [aHHBIX. ['paduueckoe WX TIpe/CTaB/eHUE.

3ajjauax HaxoxeHre CpeJHUX XapaKTepHCTHK, Hab/roaeMbIX JaHHBIX. OLeHKa BepOSITHOCTH
coObITHSI B TIpO(eCCUOHANTBLHOM JIeATeTbHOCTH, pellieHre MpoheCcCHOHaNbHBIX 3a7iau Ha
BEPOSITHOCTb ~ COOBITHSI, TIpPUMEHeHWe CTaTUCTUYeCKUX METOJI0B /il  pelLleHUs
npo(eCcCHOHA/IBHBIX 3a7a4u

Tema 7.4. Copep>kaHue yueOHOr0 MaTepuasia 4

OneMeHTbl KoOMOMHaTOpUKK | KoMOMHAaTOpPHOE TpaBUIO YMHOXKeHUsI. IlepecTaHOBKY U (akTopuas. Unc/io coueTaHui.
Tpeyronsuuk [Tackans. @opmysia 6uHoma HetoToHa

Tema 7.5. CopeprkaHue yueOHOr0O MaTepHasa 2

Cepun mocsiefoBaTe/ibHbIX | BuHapHBIN CyuyaliHbIM OMBIT (UCMbITaHKE), YCIeX U Heyjaua. He3aBrCHMbIe UCTTBITaHUS.

WCIIbITaHUM Cepust He3aBUCHMBIX UCTIBITaHWM [0 epBoro ycrexa. Cepysi He3aBUCUMBIX MCIIBITAHUN
Bepnynnu

Tema 7.6. Cogepxanue yueOHOTO MaTepHasa 6

OK 01, OK 02
OK 03,
OK 04
OK 06
K 1.2

b
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CrnyuyaiiHble BeJWUMHBI U

CnyuaniHas BeynuuMHa. PacripeziesieHne BeposTHOCTeM. [lparpaMma pacripefiesieHus.

pacripe/iesieHusl. [Tpumeps! pacripe/iesieHHH, B TOM UKC/le, TeOMeTprUuecKoe 1 OMHOMMAIbHOE.

MaremaTuueckoe UucnoBble XapaKTePUCTUKU CAy4YalHbIX BeJWYMH: MaTemMaThyeckoe O)KHjaHHe,

OXKH/laHue C/lydyaliHOM | AWCTIepCUsi U CTaHJApTHOe OTK/IOHeHWe. [Ipumephl TNpUMeHeHWs MaTeMaTUuecKoro

Be/TMYMHBI O’KU/IaHUsi, B TOM UHMCJIe B 33/la4ax 13 MOBCeJHEBHOM KU3HU. MaTeMaTHuecKoe o)KulaHue
OvHapHOW Ciy4yailHOM Be/MUMHBL. MaTeMaTHuecKoe OXKWJaHWe CYMMbI CJIy4YalHbIX
BeJIMYMH. MaTeMaTUueCcKoe OKH/IaHue U JUCTIepPCHsi TeOMeTpUUecKoro 1 GMHOMUaIbLHOTO
pacripeiesieHUN

Tema 7.7. Cogep>xanue yueOHOTo MaTepHasa 4

3akoH OospIIMX  yMcesl. | 3aKOH OOJBIIMX YKCET U ero POJib B HayKe, TIPUPO/ie U 00iecTBe. BbIOOPOUHBIH MeTOf

HemnpepeiBHble — ciyvaliHble | McciefloBaHUM. [IpuMephl HermpepbiBHBIX CAydalHbIX BeMWuyMH. [IoHSATHe O MIOTHOCTU

BeJIMYMHBI (pacripefiesieHus1) | pacnipesiesieHust. 3a/jaud, TIPUBOJSIIME K HOPMaJbHOMY pacrpezieneHuto. [loHsTHE O

HopmasnbHoe HOpMaJIbHOM pacrpe/ie/ieHUn

pacnpeiesieHue

IIpomexyTouHas arrecTanus (AuddepeHMPOBaHHBIN 3a4eT) -

Bcero: 232
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3. YCJIOBUS PEAJTU3AIIAN ITPOT' PAMMBI OBIIIEOBPA30BATE/IBHOM
TUACITATUTHBI

3.1 Marepua/JLHO-TeXHHYECKOoe oDecreyeHue

Peanm3auusi mporpaMmbl  y4eOHOW AMCLMIUIMHBI TIPOWU3BOJUTCS C TIPUMeHeHHeM
JVCTaHLIMOHHBIX TEXHOJOTUH W TpebyeT Ha/MMuus 37eKTPOHHOM 0Opa3oBaTe/bHOM Cpejibl;
yuebHOro KabuHeTa.

O0OopyaoBaHMe yueOHOr0 KaOuHeTa:

® KJjlacCHas [JOCKa;

® 10CaZI0YHbIE MeCTa 0 KOJTMUEeCTBY 00YUatOINXCS;

® paboyee MeCTO TperozaBares;

® yueOHO-TIPaKTHYeCKoe obopy/ioBaHue, HeoOxo/iMMoe ISt NpOBeJleHUs
rpelyCMOTPEeHHbBIX IMPOrpaMMOl NpaKTUuecKux 3aHsATui. B cooTBetcTBHE C 11.4.4 PI'OC CIIO
JIOTTyCKaeTcsi 3aMeHa 000py/10BaHus ero BUPTYa/lbHIMK aHa/IoTaMHu.

TexHUUeCKHe CpeiCTBA 00yUeHHUs:

® KOMIIBIOTEDPHI C BBIXOJOM B CeTh Internet;

® callT «/IuuHasi CTyius» C BO3MOXKHOCTBIO pabOThI C 3/7IeKTPOHHBIM 00pa30oBaTeTbHbIM
pecypcom;

® 3/IeKTPOHHBIE OUO/MOTEUHbIe PeCyPChI.

Yue0HO-MeTOjUUECKOEe 00eceueHHe JUCI{UILTHHDI:

* METOJWYEeCKHe yKa3aHUs 10 OpraHu3aliy NMPaKTUUeCKUX 3aHATHH;

* METOJMUeCKHe YKa3aHUs 10 CAMOCTOSITe/TbHOM paboTe.

IIporpaMmMHoe ob0ecieyeHue:

[TporpamMHoe obecrieueHue, SIBMSIOLIEECS] YACTbIO 3I€KTPOHHON HWH(OPMAI[MOHHO-
obpa3oBaTe/ibHOM Cpefibl ¥ Oa3upyroIeecs Ha TeJIeKOMMYHUKALIMOHHBIX TEXHOIOTHSX:

- KOMITbIOTepHbIe 00yJarolIiie porpamMMbl;

- TPDEHHWHIOBbIEe U TeCTUPYIOLME NPOrPaMMBbl;

- VHTeJIeKTyalbHble POOOTU3MPOBaHHBIE CHCTEMBI OLIEHKHM KayeCTBa BBINOTHEHHBIX
pabor;

- CrIpaBOYHO-TpaBoBas cuctema «KoHCybTaHT muiroc», «I'apaHT»;

- 2MeKTpoHHO-OMOsmoreuHas  cuctemMa (OBC) 3OBC  «IPR SMART»
http://iprbookshop.ru/;

- TIporpamma yrnpasseHusi obpa3oBaTesibHbIM TiporieccoM B DMOC (MHdopmalioHHast
TexHomnorus. [Iporpamma ympaesieHusi oopa3oBarenbHbIM TTporjeccoMm. KOMBAT).

3.2. UndopmanmionHoe odecnieyeHne peaju3anuy MporpaMMbI
OcCHOBHBbIE HCTOYHUKH
1. Amumos HI.A., Konsirun FO.M., TkaueBa M.B. u fp. Maremaruka.Maremarrka: anrebpa
Y Hauajla MaTeMaTUUeCKOro aHa/iu3a, reoMeTpusi. AsreOpa ¥ Hayajla MaTeMaTHYeCcKOTO aHajn3a.
10 - 11 knacc. - AkipoHepHoe 0611ecTBO «M3marenbctBo «IIpocBeliieHye»
2. AtanacsH JI.C., Byry3oB B.®., Kagomues C.b. u gp. MaTematuka: anrebpa v Havasia
MaTeMaTHUeCKOro aHanu3a, reomerpus. ['eomerpust 10 - 11 kmacc. - AKIMOHepHOe OOIIeCTBO
«3parenbcTBO «IIpocBenjenve»
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JJIeKTPOHHBbIE U3aHUSA

3. Bcepoccutickue nnTepHeT-omumnuaasl. - URL: https://online-olympiad.ru.
4.EnvHas Ko/uteKiusl 1UGPOBBIX 0Opa3oBaTenbHBIX pecypcoB. - URL: http:/school-

collection.edu.ru .

5. Hayunas anekrponHast 6ubsmmoreka (HOB). - URL: http://www.elibrary.ru.

6. OTKpBITHIN Kosutek. MaTematuka. - URL: https://mathematics.ru.

7.TloBTopuM MaTematuky. - URL: http://www.mathteachers.narod.ru .

8. CripaBOYHUK I10 MaTeMaTHKe [Jis LKO/JIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm .

9. ®enepanbHbIii opran «Poccutickoe obpa3oBanue». - URL:http://www.edu.ru.

4. KOHTPOJIb 1 OLJEHKA PE3YJ/IbTATOB OCBOEHUSA
OBIIIEOBPA30BATEJ/IbHOM IVCITUTI/TUHBI

KOHTpOJ’lb H OLI€HKA Pe3yJ/IbTaTOB OCBOEHUA 06me06pa3OBaTEHBHOﬁ JUCHUIT/IMHBL

PaCKpBIBAIOTCS Uepe3 JUCLIUIIIMHAPHbIE pe3y/IbTaThl, HarlpaB/ieHHbIe Ha (hopMUpOBaHUe 00X

1 npoeccroHaNbHBIX KOMITeTeHLIMH 110 pa3/iesiaM U TeMaM CojiepykKaHusi yueGHOro MaTepuaria.

O6mas/npodeccuoHaNbHAA Pa3pen/Tema Tun OI|€eHOUHBIX
KOMIIeTeHI[UsA MepOonpHuATHSA
OK 01. Beibupats crocober | Tema 1.1, 1.2[1-o/c, 1.3, | IltyaupoBaHue
pelLieHus 3agau | 1.4I1-o/c, 1.511-0/c, 1.6. TectupoBaHue
ripocecCcroHaTLHOM Temsr 2.1- 2.7, 2.8 II-0/c, | Brino/siHeHre TMpakTUYeCKUX

AeATe/IbHOCTU  [IPUMEHHUTE/IbHO
K PAa3/IMYHbIM KOHTEKCTdAM

2.9.

Temn! 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, 5.3I1-o/c,
5,4, 5.5IT-o/c, 5.6.

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

Temwr 7.1, 7.2, 7.3I1-0/c,
74-7.7.

3a/laHuH
BeinosiHeHne 3ajaHuii  Ha
3K3amMeHe

OK 02.
COBpPeMeHHbIe CpPeZICTBA TIOMCKa,
aHa/M3a W WHTepIIpeTaluu
VMH(pOopMaLy,

¥ MH(OPMALIMOHHBIE TEXHOJIOTHN
AJIst BBITIO/THEHUST 3a71a4
ripoceccroHaTLHOM
JieTeIbHOCTU

Wcnons3o0Bath

Tema 1.1, 1.2IT1-o/c, 1.3,
1.411-o/c, 1.5IT-0/c, 1.6.
Temn1 2.1- 2.7, 2.8 II-o/c,
2.9.

Temnl 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, 5.3I1-o/c,
5,4, 5.5I1-o/c, 5.6.

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

[ITysupoBaHue
TectupoBaHue
BelnosiHeHue MpakTU4YeCcKux
3a/laHUH

BreimonHenne 3ajaHuM  Ha
3K3aMeHe
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Temwr 7.1, 7.2, 7.3I1-0/c,
7.4-7.7

OK 03. [lnanupoBate | Tema 1.1, 1.2I1-o/c, 1.3, | LTyaupoBaHue

U peanu3oBbiBaTh cobctBeHHoe | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectypoBaHue
ripodeccuoHa/ibHOE Tembr 2.1- 2.7, 2.8 TI-0/c, | Brino/siHeHue MpakTUYeCKUX
u JINYHOCTHOE pa3Butue, | 2.9. 3a/laHUM
rpeATrIpUHUMAaTeTbCKYH0 Temnbr 3.1 - 3.5, 3.6[1-0/c, | BrimosiHeHHWe 3ajaHUii  Ha
JlesiTe/IbHOCTh 3.7. JK3aMeHe

B npodeccroHanbHOU cdepe, | Temnr 4.1 - 4.4, 4.5I1-o/c,

VICII0/1b30BaTh 3HaHuA | 4.6.

rno TmpaBoBoM u (¢uHaHcoBol | Temnl 6.1 - 6.5, 6.6I1-0/c,

rPaMOTHOCTH 6.7-6.9.

B Pa3IMYHBIX >KU3HeHHbIX | Tembl 7.1, 7.2, 7.311-o/c,

CUTYyaLUAX 7.4-7.7

OK 04. OddexktuBHo | Tema 1.1, 1.2[1-o/c, 1.3, | LltygupoBaHue
B3aUMO/IelicTBOBaTh U pabortath | 1.4I1-o/c, 1.5I1-0/c, 1.6. TectupoBaHue

B KOJ/UIEKTHMBE X1 KOMaH/ie

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

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

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

Temwr 7.1, 7.2, 7.3I1-0/c,
74-7.7

BeinosHeHne npakTUUeCcKUx
3a/laHuH
BeinosHeHWe 3ajaHWii  Ha
JK3ameHe

OK 05. OcyiecTBiATh yCTHYIO
Y MHMCbMEHHYI0 KOMMYHUKALUIO

Ha TOCyJapCTBEHHOM  SI3bIKe
Poccuiickoi ®Denepauyu
C yueTom 0cobeHHOCTeH
COLMAIbHOTO

Yl KyJIbTYPHOT'O KOHTEKCTa

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-o/c, 1.511-0/c, 1.6.
Temn1 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, 5.3I1-o/c,
5,4, 5.5I1-0/c, 5.6

[ITysupoBaHue
TectupoBaHue
BeinosHeHne npakTUUeCKux
3a/laHUH

BeinmosHeHne 3ajlaHuM  Ha
9K3ameHe

OK 06. TlposiBnsaTe rpaxkgadHcko- | Tema 1.1, 1.2I1-o/c, 1.3, | LTyaupoBanue
MaTpUOTHUUYECKYHO nosuuto, | 1.411-o/c, 1.5I1-o/c, 1.6. TectupoBaHue
JIeMOHCTpUpPOBaTh  oco3HaHHoe | Tewmer 2.1- 2.7, 2.8 TI-o/c, | BbInonHeHre MPaKTUYECKUX
ToBe/IeHre Ha ocHoOBe | 2.9. 3a/laHuH

TPaJULMOHHBIX poccuiickux | Temsl 4.1 - 4.4, 4.511-0/c, | BbironHeHWe 3aflaHWii  Ha
JlyXOBHO-HPaBCTBEHHBIX 4.6. 3K3ameHe

LIEHHOCTeM, Temn! 5.1, 5.2, 5.3I1-o/c,

B TOM uyuciae C  yvyetoM | 5,4, 5.5II-0/c, 5.6.

rapMOHU3aLUuU Temwr 7.1, 7.2, 7.3I1-0/c,

MeyKHaL[MOHA/IbHBIX 74-7.7

U MeKPeJINTUO3HbIX
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OTHOLLIEHWH, TIPUMEHSATh

CTaHZAAPThI

AQHTHUKOPPYILIMOHHOT O

NOoBe/IeHUsI

OK 07. CopetictBoBath | Tema 1.1, 1.2I1-o/c, 1.3, | LtyaupoBaHue
COXpaHEeHUI0 okpyxatomeit | 1.4I1-o/c, 1.5IT-o0/c, 1.6. TectupoBaHue

cpennl,  pecypcocbepexkenuto, | Temnl 2.1- 2.7, 2.8 II-o/c, | BbimomHeHWe TTPaKTHUUeCKUX
MPHUMEHSITh 3HaHug | 2.9. 3a/laHUM

00 U3MeHeHU!U Kmumata, | Temsbl 3.1 - 3.5, 3.6I1-0/c, | Bbimo/sHeHue 3afaHuii Ha
TIPUHLIUTIBI 6epexxmiBoro | 3.7. 3K3aMeHe

TIPOU3BO/ICTBA, s¢ddexktuBHO | Temnr 5.1, 5.2, 5.3[1-o/c,

JlelicTBOBaTb B Upe3BbIUaliHbIX
CUTYyaLUsxX

5,4, 5.511-0/c, 5.6.
Temsl 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

I[IK 1.2. IIpumeHATH HOPMBI
mpaBa /IS pelleHus 3ajad B
ripoceccroHaTLHOM
JesTeIbHOCTU

IT-o/c

[IITyaupoBaHue
TectupoBaHue
BelnosiHeHUe MpakTU4ecKux
3a/laHuH

BeimonHenne 3ajjaHuil  Ha
3K3aMeHe
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