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1. O0mias xapakTepUCTHKA padoyeil MporpaMmbl JUCIUIUIHHBI «MaTeMaTHKa»
1.1. MecTo AMCHMILUIAHBI B CTPYKType o0pa3oBaTe/nbHO#N nporpamvbl CITO:
HucuunivHa «MaremaTuka» SIBJISIETCS o0si3aTesIbHOM YacThI0
o06111e0bpa3oBaTe/TbHOTO IMK/IA 00pa30BaTeIbHOM ITPOrpaMMbl B cooTBeTCTBHHM ¢ PI'OC
degepasbHBIM TOCy/IapCTBeHHbIM oOpa3oBaTe/bHBIM cTaHgapToM (zanee — PIr'OC)
cpegHero rpodeccroHanbHOTO 06pa3oBanus (fanee — CITO) mo cnermanbHocTH 40.02.04

FOpucnpyaeHus.

1.2. Ilesu ¥ /IaHUpPYeMble pe3y/IbTaThl 0CBOEHUS AUCLUNIUHbI:
1.2.1. Iesb M CIMIIIMHBI

CozepkaHvie TIpOrpamMMbl  0011je00pa30oBaTe/IbHOM  AUCLUIUIMHBL  «MaTemaTrKa»
HarpaB/IeHO Ha L OCTKeHHe pe3ysbTaToB ee V3y4YeHUst
B cooTBeTcTBUM C TpeboBanusimu @OI'OC COO ¢ yyeroM mpodecCHOHATBLHOM
HarpaBieHHoctd @®I'OC CIIO. [IpuopureTHbIMM 1e/isiMH  O0yueHUs MaTeMaTHKe
Ha 6a30BOM ypOBHe SIBJISIFOTCS:

(dbopMHUpOBaHHEe LIEHTPa/JbHbIX MaTeMaTHYeCKUX TOHATHUM (YMC/IO, BeJIMYMHa,
reomeTpuueckass Qurypa, TiepeMeHHas, BepPOSITHOCTb, (YHKLUS), 0oOecreunBaromyx
NIpeeMCTBEHHOCTD U MepCreKTUBHOCTh MaTeMaTHyeCcKoro oopasoBaHust 00yuaronmxcs;

roJBeieHde OOydYarol[uXCsi Ha [JOCTYITHOM [JIi HUX YPOBHE K OCO3HaHWIO
B3aMMOCBSI3U MaTeMaTWKM W  OKpPY)Karollero Mupa, [IOHMMaHWe MaTeMaTUKU
KaK uacTu o011ieli Ky/JIbTyphl Ue/ioBeuecTBa;

pa3BUTHE UWHTE/JIEKTya/JIbHBIX UM TBOPUECKUX CIIOCOOHOCTeM  oOydaroiuxcs,
1I03HaBaTe/IbHOM aKTUBHOCTH, HWCC/IeZl0BaTe/IbCKUX YMEHWUW, KPUTWYHOCTU MBILLIJIEHUS,
VHTepeca K U3yYeHUI0 MaTeMaTHKW;

¢opmrpoBaHre  (YHKLMOHA/JBHOM  MaTeMaTH4YeCKOW  TIpPaMOTHOCTH:  YMEHUsI
pacriosHaBaTb MaTeMaTWUYeCKHe acleKTbl B  pea/lbHbIX  JKA3HEHHBbIX  CUTyalUsix
17| npu V3y4YeHUU APYrux JVICLIATI/TVH, TIPOSIBIIEHUST 3aBUCUMOCTEN
Y 3aKOHOMepHOcCTel, (OpMy/nIMpoBaTb MUX Ha 3blKe MaTeMaTWUKU U CO3JaBaTh
MaTeMaTU4YecKhe  MOJe/d, TNpUMEHSTb  OCBOEHHbIM  MaTeMaTH4eCcKud  ammapar
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IS pellieHWs  NPaKTUKO-OPDMEHTHMPOBAHHBIX  3a/lau, 3ajady  IpodeccuoHaTbHOM

AedTe/IbHOCTHU, MHTEPIIPETUPOBATh M OLIEHUBATL ITO/IYyU€HHbIE Pe3YyJ/IbTAThI.

1.2.2. IInaHupyemMblie pe3ybTaThl 0CBOeHHUsI 001[e00pa3oBaTe/IbHON ANCHMILUIMHBI B
coorBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oo6mue xommeteHiuu (ganee — OK) ®I'OC CIIO B COOTHECEHHH C JIMUHOCTHBIMH,
MeTaripeIMEeTHBIMIA | TIPeIMETHBIMU pe3y/ibTaTaMy 00yueHHs 6a30BOro ypoBHs (Janee —

[TP6) ®I"OC COO mnpezcTaB/ieHbl B Tab/HIE:



Kojg u HauMeHoBaHHe

Pe3ybTarsl 00yueHus

(popmupyembIx
KOMIIeTeHL[HH O6ue’ JucuunIMHapHbIe’
OK 01. Beibupatrb criocobbl | JIMUHOCTHBIE — pe3y/bTaThl  [JOJDKHBI — OTPa’KaThb

pelilieHust
ripodecCOHa/ILHOU
JesiTeIbHOCTU
TIPUMEeHUTETbHO

K pa3/IMUHbIM KOHTeKCTaM

3a7au

B UaCTH: TPYAOBOTO BOCIIUTAHUS:
- TOTOBHOCTH K TPyAy, OCO3HaHWE IIEHHOCTH
MacTepCTBa, TPY/0/r00ue;

- TOTOBHOCTH K  AKTUBHOM  [eSITeJbHOCTH
TeXHOJIOTUYeCKOW W COILMa/lbHOM HarlpaB/eHHOCTH,

CI1I0COOHOCTD VHULUMPOBATh, IJIaHUPOBaTh
u CaMOCTOSITE/IEHO BBITOJ/IHATh TaKyo
JleaTe/IbHOCTb;

- VIHTepeC K pas3IYHbIM cepam

ripodecCMOHA/ILHOM JiesiTeTbHOCTH.
MertamnpeiMeTHbIe pe3y/bTaThbl JO/DKHBI OTPaXkaTh:

OsnazieHve yYHUBEpCaTbHBIMU yueOHbIMU
TN03HaBaTe/IbHbIMU JeHCTBUSIMU:

a) 6a30BbIe JTOrHUeCKHe JIeHCTBUS:

- CaMOCTOSITE/IbHO ¢dbopmypoBath
W aKTyaau3upoBaThb MpoOsieMy, paccMaTpuBaTh
ee BCeCTOPOHHE;

- yCTaHaB/lMBaThb  CYIIEeCTBEHHbIM  TPU3HAK

WIM OCHOBaHWS [jIsi CpaBHeHWs, KiacCudUKaluu
1 0000111eHMS;

- ompefienATb LeJ  JAeATeNbHOCTH,
TlapaMeTpbl U KDUTEPUU UX JOCTUKEHUS;
- BBISIBIATH 3aKOHOMEDHOCTU U TIPOTUBOPEUHS
B PaCCMaTPUBAEMBIX SIBJIEHUSX;

3a/laBaTh

[TP61. BrasieHue MeToJjaMM Z0Ka3aTelbCTB, alrOPUTMaMHU
pelieHus1 3afiay; ymMeHWe (HOpPMYJIMpPOBaTh OIpe/esieHusl,
aKCUOMBI

W TeopeMbl, TMPUMEHSITb WX, MNPOBOJAUTH [lOKa3aTe/ibHbIe
pacCy>X[leHHsI B XO/le peLleHus 3a/jay;

[TP62. YMeHHe OrepupoBaTh MOHSATHSIMHU: CTeleHb UMCIIa,

norapudmM uuCIa; yMeHWe BBITIOJIHATh  BBbIUKC/IEHUE
3HaueHUu

U T1peoOpa3oBaHUs  BBIDAKEHWM CO  CTeMIeHAMU WU
norapudmamu, mpeobpa3oBaHus JPOOHO-PALIMOHATBHBIX
BbIpa)KeHW;

[TP63. YMeHHe OIepupoBaTh TOHATUSMU: paljdOHAIbLHbIE,
vppaLMOHa/bHbIe, ToKa3saTesibHble, CTeleHHbIe,
norapudmMuueckrie, TPUTOHOMETPHUUECKHe YypaBHeHUs U

HepaBeHCTBa, UX CUCTEMBbI;

[TP64. YmeHue oOrepyupoBaTh TMOHATUSAMH:  (QYHKIWS,
HeTipepbIBHasi (DYHKLMsI, TIPOM3BOJHasi, TepBooOpa3Has,
orpe/ie/ieHHbI WHTerpai; yMeHue HaXOJWUTh TTPOU3BO/HbIe
j/IeMeHTapHbIX  (YHKIUH,  WCTOJb3ysd  CTPaBOYHbIE
MaTepHarbl; UCCeI0oBaTh B MPOCTEHIINX CaydasX (PyHKUHN
Ha MOHOTOHHOCTb, Haxo0JUTh HaubobIlIMe
Y HauMeHblllMe 3HaueHusi (yHKLUH; CTPOUTb TrpaduKu
MHOT'OU/IEHOB C WCTO/Ib30BaHUEM anrapara

! O6ume pesynbTaThl C(OPMYIUPOBaHBI B COOTBETCTBUM C JIMUHOCTHBIMM M MeTampeMeTHhIMU pesyibTaramy ®I'OC COO, B (OpMHUPOBaHMM KOTOPBIX yYacTBYeT

o61jeo0bpa3oBaTesbHast AUCLUITIMHA.

2 [IucLMNIMHApHBIe pe3yJ/IbTaThl CPOPMY/IMPOBAHbI M IPOHYMEPOBaHbI B COOTBETCTBUM C TpeOGOBaHUAMU K IPeMeTHBIM pe3ysbTaTaM 6a3osoro yposHa (ITP6) ®I'OC COO (IIpukas
MuHo6pHayku Poccun ot 17.05.2012 Ne 413 (pegakuus ot 27.12.2023 1.).
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- BHOCHTb KOPPEKTHBBI B JIeSIT€/IbHOCTDb, OLIEHUBATh
COOTBETCTBHE pe3yJbTaTOB 1Le/iAM, OL|eHUBAaTh
PUCKH TIOC/IeICTBUH J1eITeTbHOCTH

0) 6a30BbIe HCCIEIOBATETBCKUE JENUCTBUS:

- B/IaJeTb HaBBIKAMH yueOHO-MCC/Ie[j0BaTeIbCKOM
Y TIPOEKTHOM JiesITe/IbHOCTH, HaBbIKaMU Pa3pelieHust
nipobiiem;

- BBIIBMATH  TNPUUYMHHO-CJIE[ICTBEHHBIE  CBSI3H
W aKTya/Ju3UpoBaTh 3a/lauy, BbIIBUraTb TMIIOTE3Y
ee pereHus, HAXO/IUTh apryMeHTbI
JUIA TOKa3aTebCTBa CBOMX YTBEPXKIEHWH, 3a/laBaThb
TlapaMeTpbl U KDUTEPUH PellleHusT;

- AHA/M3UPOBAThb TIOJIyUEHHbIE B XO/|e PELIeHHS
3a/laui  pe3y/bTaThl, KPUTHUECKH  OLIEHUBATh
WX JIOCTOBEPHOCTb, TPOTHO3UPOBaTh HW3MEHeHHe
B HOBBIX YC/IOBHSIX;

pa3pabaTbIBaTh TUIaH peIeHUs MPoO/IeMbl C yUeTOM
aHaM3a WUMEIOIUXCSI MaTepUaTbHbIX
Y HeMaTepHa/IbHbIX PEeCYPCOB,;

- yMeTb TepeHOCHUTh 3HAHUS B TI03HABATE/IbHYIO
Y MPaKTHUUECKY0 00/1aCTH >KU3HEeesITeTbHOCTH;

- yMeThb WHTEIPUPOBaTb 3HaHWUS W3 Pa3HBIX
TipeZIMeTHBIX 0bJacTel;
- BB[BUraTh  HOBbIe  WJIeW,  TIpeAJararh

OpPHUI'MHAJ/IbHbIE IMMOAXO0AbI Y PEIIeHNA

MaTeMaTHUeCcKoro aHasu3a; MPUMeHSTh MPOM3BOJHYIO TIpU
pelLleHnn 3ajau
Ha /IBWKeHUe; pellaTh MMPaKTUKO-OPUeHTHUPOBaHHbIe 3a/lauut
Ha HauOOJbIIMe ¥ HaMMeHbIIVe 3HaueHHs], Ha HaxXOKeHre
MyTH, CKODOCTU U YCKOPEeHWUS;

[TPG5. YMeHue orepupoBaTh TOHSATHUSIMH: pallOHAbHasT
GyHKIUs, TOKa3aTesbHasi (QYHKLUS, cTerleHHas (yHKLuS,
norapugpmuueckas byHKLWS, TPUTOHOMEeTpUUEeCKHe
¢byHKUMH, oOpaTHble (QYHKIMU; YMeHHEe CTPOUTb IpaduKu
M3y4YeHHbIX  (YHKIWM, WCMOMb30BaTh TpaduKu TpHU
M3y4YeHUH TPOLIECCOB Y 3aBUCUMOCTEM, MPU pelleHuH 3aau
U3 Apyrux y4eOHBIX TIpeIMETOB U 3aZau W3 peasbHOU
JKU3HU; BbIpaXaTb (OpMyJaMd 3aBUCUMOCTA  MEXIY
BeJIMUMHAMU;

[TP66. YMeHHe pelaTh TeKCTOBbIE 3a/laUM Pa3HbIX THIIOB (B
TOM UHMC/Ie Ha TpOLeHThl, JOAM U YacTH, Ha JBWXKeHUe,
paboTy, CTOMMOCTb TOBapOB W YC/yT, HajlOTH, 3aZiaud W3
o0s1acTy yripaB/ieHUsI TMYHBIMU ¥ CeMeHHBIMU (PMHAaHCAMHK);
COCTaB/IATh BbIPDA)KEHMS, ypaBHEHUs, HepaBeHCTBA U UX
CUCTEeMBI TI0 YCJIOBUIO 3a[jaud, UCC/Ie[0BaTh IOTy4YeHHOe
pellieHre U OL[eHUBAaTh MPaBZ0IoJ00HOCTh pe3y/bTaToB,;

[TP67. YMeHue OIEpPUPOBaTh TIOHATHSIMH: Cpe/iHee
apudMeTHUeCKoe, Me/iiaHa, HauOo/blllee W HaWUMEHbIIIee
3HaueHusi, pa3Max, AUCIIePCHUsi, CTaHJapTHOe OTK/IOHeHHe
YKC/I0BOTO Habopa; yMeHHe W3BJieKaTh, UHTEPIPETUPOBATh
vHboOpMalLMio,  TIpe/CTaBlIeHHYH B  Tabmuiax, Ha
[larpammax, rpaukax, OTpakarolyt0 CBOMCTBA peabHbIX
MpOLIeCCOB U sIBJIeHUM; TpeJCTaB/sATb HH(OpMaIH0 C
MOMOIIbI0  Tab/iuI, W JAWarpamM;  MCCJIe/IoBaTh
CTaTUCTUUECKHE JlaHHbIe, B TOM yucse
C TpUMeHeHHeM rpaduuecKux MeTOAOB U 3JeKTPOHHBIX




CpeJCTB;
[TP68. YMeHHe orepupoBaTh MOHATUAMU: CTyYaiHbIN OTIBIT
U CcyyaiiHoe cOOBITHe, BEPOSITHOCTb C/IyuaifHOTO COOBITHS;
yMeHHe BBbIUMC/IATh BePOSATHOCTb C  HCIIOJIb30BaHUEM
rpauuecKMx MeTOZJ0B; IPUMEHATb (POPMYJIbl CJIO’KEHUSI U
YMHOKEHHSI BepOSITHOCTeM, KOMOWHAaTOpHble (aKTbl |
(opMynbl TIpU pellleHWd 3a/lay; OLleHWBAaThb BEpPOSITHOCTH
peaIbHbIX cobbITHI; 3HaKOMCTBO
CO CAyyalHbIMHM BeIMUMHaMM; yMeHHWe T[IPUBOJUTh
MpyMephbl  TIPOSIBJIEHWsT  3aKOHa  OOJBLIMX — uYuCen B
TIPUPOJHBIX

1 001I|eCTBEHHBIX SIBJIEHUSIX;

[TP69. YMeHue omepupoBaTh MOHATUSMU: TOUKa, IpsimMas,

TI7IOCKOCTB, MIPOCTPAHCTBO, [BYTPaHHbII yroJ,
CKpellMBaroLecs npsiMble, rapasie/bHOCTb 17}
neprieH/ MKy IspHOCTb MIPSIMBIX

Y TUIOCKOCTEH, YTOJT MEXKAY TIPSIMBIMU, YTOJI MEXKAY TPSIMOM
Y TUIOCKOCTBIO, YTOJI MEX/Y TUIOCKOCTSIMH, PacCTOSTHUE OT
TOYKM [I0 TUIOCKOCTH, DAaCCTOSIHUE MEXIY TPSMbIMH,
paccTosiHie MeXK/y TIIOCKOCTSIMH; YMeHHe HCII0/b30BaTh
MpY  pelIeHUuW 3a7lay U3yueHHble (AaKTbl W TEOPEeMBI
IUIaHUMEeTPUM; YMeHHe OL|eHWBaThb pa3Mepbl 00BEKTOB
OKpY’KarlolIiero Mupa;

[TP610. ¥YMeHue orepyupoBaTh MOHSATHSMH: MHOTOTPAaHHUK,
ceyeHHe MHOTOrpaHHUKa, KyD, Iapasuiesiernuresi, Mmpu3Ma,
nupamMuza, ¢Urypa M TMOBEPXHOCTb BpAIlleHHs, LUIMH/D,
KOHyC, 1map, cdepa, ceuyeHuss (GUTypbl BpalljeHus],
IUIOCKOCTb, Kacaromjasicsi cdepbl, LWIMHAPA, KOHYCA,
TUIOL[A/Ib  TIOBEDXHOCTHM THUPaMU[bl, TIPU3MBI, KOHYCa,
LWIMH/Pa, TUTolaAb chepbl, 00beM Ky0Oa, MPsIMOYT0JIbHOTO
Trapasiiesienure/a, MMPaMu/Ibl, IPU3MBbI, LWIMH/PA, KOHYCa,
11apa; yMeHHe n300paxarhb MHOTOTPaHHUKU
Y TIOBEDXHOCTH Bpall[eHUsl, WX CEeYeHUs OT pPYKH, C




IMOMOLBKO YePTEXXHBIX HWHCTPYMEHTOB W 3JIEKTPOHHLIX

CPeACTB;  yMeHMe  pacro3HaBaTb  CHUMMETPHIO B
MPOCTPAaHCTBe;  yMEHWe  pacrlo3HaBaTb  MPaBWIbHbBIE
MHOTOT'PaHHUKUY;

[IP611 YwmeHue orepyupoBaTh TIOHSATUSIMU: JIBHKEHHe
B TPOCTPAHCTBe, MO/00HbIE (GUTyphl B TIPOCTPAHCTBE;
WCII0/1b30BaTh OTHOLIEHWEe IIIOLafleld TIOBEePXHOCTed U
00BbeMOB MOZOOHBIX (DUTYP TIPH PEeIIeHUH 3a/1aY;

[TP612. YMeHue BBIUMC/IATH TeOMeTpUUeCKHe BeTUUMHbI
(anvHa, yros, Tuionjaib, 00beM, TUIOL[A/Ib TTOBEPXHOCTH),
WCIT0J1b3Y$1 U3yUYeHHbIe (POPMYJIbI U METO/bI;

[TP613. YMeHUe orieprupoBaTh MOHATHUSIMU: TPSIMOYTOJIbHAS

cuCTeMa KOOpAMWHAT, KOOpJAWHAThl TOYKH, BEKTOp,
KOOp/IMHaThl BEKTOpa, CKajsIpHOe IIpOM3Be/leHHe, Yroi
MeXJly BeKTOpaMH, CymMMa BeKTOpOB, IIpOM3Be/leHre

BEKTOpa Ha YMUCJIO; HAXOAUTb C TIOMOLIbIO H3YUYeHHBIX
(¢opMyn KOOpJWHAaThl CepeJuHbl OTpe3Ka, pacCTOsIHUe
MeXZy ABYMS TOUKaMU;

[TP614. YMeHure BbIOMpaTh MOAXOSAIINN U3yUeHHbIN MeTo]
[/ pellleHUs 3a/auyd, paclio3HaBaTb MaTeMaThuyecKue
(haKTbI

Y MaTeMaTHueckrie MO/ieJI B IPUPOAHBIX U 00IIeCTBeHHBIX
SIBJIeHUSIX, B WCKYCCTBe; YMeHHe IIPUBOJUTHL IIpUMepbI
MaTeMaTUYeCKUX OTKPBITUM POCCHUWCKOW W  MHPOBOU
MaTemMaThUyeCcKou HayKu

OK 02. HNcrnonb3oBath
COBpeMeHHbIe cpeAcTBa
MOMCKa, aHanm3a "
MHTeprpeTalyyd UH(opMaluu,
151 MH(OpMaLMOHHbIE
TeXHOJIOTUU /ISl BBITIOJTHEeHHS
Bajiay ripoecCroHaTBLHOM

\nedaTe/JJbHOCTH

JINUHOCTHBIE Pe3y/bTaThl IOJDKHBI
YacTH: LIeHHOCTH Hay4YHOTO MO3HAHUSI:
-c(hopMHUPOBaHHOCTh MHPOBO33peHwUs,
COOTBETCTBYIOL[ETO COBpEMEeHHOMY YPOBHIO
pa3BUTUS HAyKU U OOI[EeCTBEHHOW TPAKTHKH,
OCHOBAHHOTO

Ha J[uasiore KyJibTyp, ClIOCOOCTBYIOIIEr0 0CO3HAHUIO
CBOEr0 MecTa B MOJIMKY/JIbTYPHOM MUDE;

OoTpaXkaTb B

[1P61. BnaseHve mMeToJaMH [JOKa3aTelbCTB, aArOPUTMaMU
pellleHUs1 3ajay; yMeHHe (DOpMyJ/IMpOBaTh OIpe/e/eHNs,
aKCUOMBI

Y TeopeMbl, NPHUMEHATb WX, IIPOBOAUTH JlOKa3aTe/bHble
pacCyX[ieHusl B XO/le pelleHus 3a/ay;

[TP62. YMeHUe OrepupoBaTh MOHATHSIMU: CTeTIeHb UMC/Ia,
Jorapu(M uuoIa; yMeHWe  BBINOJIHATh  BBIUMC/IEHHE




MertaripeiMeTHbIe Pe3y/IbTaThl JO/DKHBI OTPAXKaTh:
OsnazieHne YHUBEpCaTbHbIMU yueOHBIMU
T03HaBaTeIbHbIMU JIEHCTBUSIMU:

B) pabora ¢ uHdbopMalue:

- BJIa/IeTh HaBBIKAMH IOJyuYeHUs] WHGOpMAIKU W3
WUCTOUHMKOB  Da3HbIX THUIOB, CaMOCTOSITEJIbHO
OCYIIEeCTB/IATh TIOWCK, aHA/IM3, CUCTEMaTH3aluio U
WHTEPIIPeTaL0 UH(GOPMAL[UM Pa3/IMYHbIX BUJOB M
dhopM Tipe/iCTaB/IeHNS;

- CO3[@aBaTh TEKCTbl B Ppa3IM4HbIX (QopMaTax C
yueTOM Ha3HaueHusi WHPOpPMallUd U  1[eJIeBOM

ayJUTOpWH, BbIOMpasi  ONTHUMaIbHYO  (opMy
rpe/iCTaBIeHUs
Y BU3yalu3aluy;
- OLEeHMBaTh  [OCTOBEPHOCTb,  JIETUTUMHOCTb
vH(boOpMalMM, ee COOTBETCTBMe TPaBOBbIM U

MOPaJ/IbHO-3TUYeCKHMM HOpMaw;
- WCIO/Ib30BaTh CpeJCTBAa WH(OPMALMOHHBIX U

KOMMYHHUKAI[MOHHBIX ~ TEXHOJIOTUHA B  peIIeHUH
KOTHUTHBHBIX, KOMMYHHKaTHUBHBIX u
OpraHu3alMoOHHBIX  337@a4  C  Cob/ro/ieHueM
TpeOOBaHWM PrOHOMMKH, TeXHUKU 0e30racHOCTH,
TWTHeHbl,  pecypcocOepeXeHHusi, TPaBOBBIX U
3TMYeCKUX  HOPM, HOpPM  WH(OPMALMOHHON
Oe3omacHoCcTH

3HaueHUU

U T1peoOpa3oBaHUs BBIDAKEHWM CO  CTeMeHAMU W
norapudmamu, mpeobpa3zoBaHUs JPOOHO-PALIMOHATBHBIX
BbIpayKeHU;

[TP63. YMeHHe OIepupoBaTh TOHATUSMU: paljiOHAIbLHbIE,
vppaLoHa/bHbIe, TroKasaTesibHble, CTeleHHbIe,
norapudmMuueckrie, TPUTOHOMETPHUUECKHe YypaBHeHUs U

HepaBeHCTBa, UX CUCTEMBbI;

[1P64. YmeHue oOrepyupoBaTh TMOHATUSAMH: (QYHKIHS,
HemnpepbiBHast (YHKIWs, TPOU3BOJHAsA, TepBooOpa3Has,
orpe/ie/ieHHbI WHTerpai; yMeHue HaXOAWUTh TTPOU3BO/JHbIe

j/IeMeHTapHbIX  (YHKIUH,  WCIMO/b3ysd  CIpaBOYHbIe
MaTepuasbl; UCCel0oBaTh B MPOCTEHIINX CaydasX (PyHKUHN
Ha MOHOTOHHOCTb, HaXO0/IUThb HauboJIbIIIHe

Y HauMeHbllMe 3HaueHusi (yHKLUM; CTPOUTb TrpaduKu
MHOT'OU/IeHOB C WCTI0/Ib30BaHUEM amrapara
MaTeMaTHUeCKOr0 aHajn3a; TPUMeHSTh TPOU3BOJHYI0 TIpU
pelleHnun 3ajau
Ha /IBWKeHUe; pelliaTh MMPAaKTUKO-OPHUEeHTHUPOBaHHbIe 3a/1aunt
Ha HauOOJIbIIIe U HaUMEeHbIIIMe 3HAaUeHUs], Ha HaXOX/eHHe
MyTH, CKOPOCTU U YCKOPEHHUS;

[TP65. YMeHue orepupoBaTh TOHSTUSAMU: palMOHA/IbHAS
¢GyHKUMsA, MoKasaTesnbHas (DyHKLUs, cTereHHass (QyHKLMS,
norapudmMuueckas byHKLYS, TPUTOHOMeTpHYeCcKre
¢byHKIMM, oOpaTHble (PYHKLIWMH; YMeHHe CTPOUTh IpaduKu
M3yueHHbIX (YHKLMM, WCIO/Mb30BaTh Trpaduku Mpu
M3yUeHUM MPOLIeCCOB U 3aBUCUMOCTEM, MPU pellieHUH 3ajau
W3 Jpyrux yueOHBIX TpeJMeTOB W 3aJau W3 peasbHON
JKU3HM; BbIpaKaThb (OpMy/JaMyd 3aBUCHMOCTH  MEX[Y
Be/TMYMHAMU;

ITP66. YMeHHe pellaTh TEKCTOBbIE 3a/1aUM Pa3HBIX THUTIOB (B
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TOM UHMC/e Ha TpOLeHTHl, JOAM U 4YacTH, Ha JBWXKeHUe,
paboTy, CTOMMOCTh TOBapOB U YC/yT, HA/IOTH, 3afaud U3
o0acT ynpaB/eHus IMYHBIMU U CeMelHbIMU (PMHaHCaMMU);
COCTaBJ/IATh BBbIPA)KEHUs, YpPaBHEHWUs, HepaBeHCTBA U UX
CUCTeMBbl IO YC/JOBHIO 3aJlaud, UCC/IeZloBaTh I0JydyeHHOe
pellieHHe U OL|eHUBAThb TPaB/I0N000HOCTb Pe3y/IbTaToB;

[TP67. YMeHue OI€PUPOBaTh IIOHATHSAMH: CpefiHee
apudmMeTHUeckoe, MeAuaHa, Haubosblliee W HavMeHblllee
3HaueHusi, pa3Max, [AWCIepCUs], CTaHZAPTHOe OTK/IOHeHHe
YKCIOBOTO Habopa; yMeHUe U3B/IeKaTh, MHTEPIIPETUPOBATh
vHbOpMaLMiO,  TpPeACTaBlAeHHYH B  Tabiuiax, Ha
JmarpaMMmax, rpaukax, OTpa)karollyl0 CBOMCTBA peabHbIX
TPOLIeCCOB U sIBJIEHUM; TpeJCTaB/sATh HH(OpMaIHI0 C
rmoMoiipl0  Tabmui, W gMarpaMM; — MCCIeJoBaTh
CTaTUCTUYECKUe JlaHHbIe, B TOM yucie
C TpuUMeHeHHeM TrpauuecKux MeTOAOB U 3eKTPOHHBIX
CpeJiCTB;

[TP68. YMeHHe onepyupoBaTh MOHATUAMU: C/TyYalHBIN OTTBIT
U Cy4aiiHoe COOBITHE, BEPOSITHOCTb CJIyUyalfHOTO COOBITHS;
yMeHHe BBIUMC/IATE BePOSITHOCTb C  MCII0J/Ib30BaHUEM
rpaduueckrMx MeTOJ0B; NIPUMEHSATb (OPMYJIbl CJIO’KEHUSI U
YMHO)KEHUSI BEpOSATHOCTEH, KOMOWHATOpHbIe (aKThl U
(¢opMynbl TIpU pellleHWd 3a/lay; OLleHWBAaTb BEpPOSITHOCTH
peasibHbIX CoObITHT; 3HAaKOMCTBO
CO CAyvyallHbIMM BeIMUMHAaMH; yMeHHWe TIPUBOJUTh
MpUMepbl  TIPOSIBJIEHUST  3aKOHa  OOJBLIMX — YHCen B
TIPUPO/IHBIX

1 00II[eCTBEHHBIX SIBJIEHUSX;

[TP69. YMeHHe oIepupoBaTh TMOHATUSMU: TOUKa, MpsiMas,

TIJIOCKOCTB, MPOCTPAHCTBO, JIBYTPaHHbIN yroJn,
CKpellMBaroLecs rpsiMble, rapasiebHOCTb u
TepreHuKY/ISIPHOCTh TIPSIMBIX
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Y TIJIOCKOCTEH, YTOo MeXKAY MPSIMbIMU, YTOJI MeXAY TIPSIMOH
Y IJIOCKOCTBIO, YTOJI MeX/y IUIOCKOCTSIMM, pacCTOSIHUE OT
TOUKU

Jl0 TIJIOCKOCTH, pacCTOsSIHUEe MeXXJy IpSMbIMH, pacCTOsSIHHe
MeXZy IIJIOCKOCTSIMHM; YMeHUe WCII0/1b30BaTh IIPU pelleHnun
3a/lau U3yuyeHHble (DaKThbl ¥ TeOpeMbl IJIaHUMETPUH; YMeHHe
OLIeHMBATb pa3Mepbl 00BHEKTOB OKPY’Katolllero MUpa;
[TP610. YMmeHure oneprupoBaTh MOHATUSIMUA: MHOTOTPaHHUK,
ceueHHe MHOTOTpaHHMKa, KyO, rapasiesnernurne[, rpusma,
nupamuzia, urypa 4 IMOBEepXHOCTb BpalljeHUs, LWIUHJP,
KOHyC, 1ap, cdepa, cedyeHuss (UIypel BpallleHus,
MJIOCKOCTh, Kacaromjasicss cdepbl, LWIMHApPA, KOHYCa,
IJI0LIab ITIOBEPXHOCTM IMpaMKZbl, IIPU3MBI, KOHYCa,
LWIMHZPa, TUTolaAb chepbl, 00beM Ky0Oa, MPsIMOYT0/IbHOTO
rapasuiesienurieia, MMpaMHu/bl, IPU3MbI, LIUIMH/PA, KOHYCAa,
11apa; yMeHue n300paxkarhb MHOT'OTDaHHUKU
M TIOBEPXHOCTH BpalljeHusl, UX CeYyeHUs OT PYyKU, C
TIOMOLBI0 YePTeXHbIX WHCTPYMEHTOB U 3/IEKTPOHHBIX
CpefiCTB;  yMeHMe  paclio3HaBaTb  CUMMETPUIO B
MPOCTPAaHCTBe;  yMeHWe  paclio3HaBaTb  IpaBUJIbHBIE
MHOT'OTDaHHUKY;

[IP611 YwmeHue oOrnepyupoBaTh TMOHATUSMU: JIBDKEHHE
B TIPOCTPAHCTBe, TMOJ00HbIe (UrYyphl B TPOCTPAHCTBE;
WCIOMb30BaTh OTHOLIEHWe TIIOL[aZiel TOBEePXHOCTeH U
00BbeMOB MOA0OHBIX GUTYp TP pellleHr  3a/1ay;

[TP612. YMeHHe BBIYMCIATH TeOMETPUUYECKHEe BeTMUYMHEI
(anvHa, yroj, muioujajib, 06bem, TUIOL[a/ib TTOBEPXHOCTH),
WCTIO/b3Ysl U3yUeHHble (POPMYJIbI U METO/bI;

[TP613. YMeHUe orepyrpoBaTh MOHATUSIMU: TIPSIMOYTOJIbHAs
CcuCTeMa KOOpAMHAT, KOOpJAWHATBl TOYKH, BEKTOp,
KOODJMHAThl BEKTOpa, CKajsipHOe T[pOou3BefleHue, Yol
MeXJy BeKTOpaMH, CymMMa BeKTOpOB, IIpOM3Be/leHre
BeKTOpa Ha YMCJIO; HAXOAUTb C TOMOLIbIO M3YUYeHHBIX

12



dbopmys1  KOOpAWHATHI
MeXZy ABYMS TOUKaMU;
[TP614. YMeHue BbIOMpaTh MOAXOISAIINN U3yUeHHbIN MeTo[
[/ pellleHUs 3a/auyd, paclio3HaBaTb MaTeMaThuyecKue
(haKTbI

Y MaTeMaTHueckrie MO/eJI B IPUPOAHBIX U 00IIeCTBeHHBIX
SIBJIeHUIX, B WCKYCCTBe; YMeHHe IIPUBOJUTH IIpUMepbl
MaTeMaTUYeCKUX OTKPBITUM POCCUWCKOW W  MHPOBOU
MaTemMaTUyeCcKOu HayKu

cepeaurHbl OTpe3Kd, PpPdCCTOsSAHUE

OK 03. IInanvupoBaTb
U peasTM30BbIBaTh
cobcTBeHHOe
nipodeccroHaIbHOEe

W JMYHOCTHOE pa3BUTHE,
TipeNpUHUMATeTbCKYH0
J1esiTe/IbHOCTD

B TIpopeccroHaibHOM cdepe,
WCTI0/Ib30BaTh 3HaHUS
0 TPaBOBOM U (PUHAHCOBOMU
rPaMOTHOCTH B Pa3/IMUHBIX
YKU3HEHHBIX CUTYaLIUsIX

JInuHOCTHBIE pe3y/bTaTbl J[IO/DKHBI  OTpakaThb
B YaCTH: JYXOBHO-HPABCTBEHHOI'O BOCTIUTAHUSI:
- c()OpMHUPOBaHHOCTb HPaBCTBEHHOTO CO3HAHUS,
3TUUECKOT 0 TIOBe/|eHUS;
- CriocOOHOCTDL OIeHWBATh CUTYALMIO W MIPUHUMATh
OCO3HAaHHbIe pellleHus], OPUEeHTUPYSCh Ha MOpPaIbHO-
HpPaBCTBEHHbIE HOPMBI U LIeHHOCTY;
- OCO3HaHWe JIMYHOTO BKJIaJa B TOCTPOEHHe
yCTOWYMBOTO OyAYIIero;
- OTBETCTBEHHOE OTHOLIEHWE K CBOMM DOJUTEsSIM
Y (WM) APYTUM Y/leHaM CeMbH, CO3[jaHUI0 CeMbU Ha
OCHOBE  OCO3HAHHOTO  TIPUHATUS  L|€HHOCTEeH
CeMelMHOW >XM3HU B COOTBETCTBUM C TPaAWLUSIMU
HapozoB Poccuy;
MertanpezmeTHble pe3y/bTaThl JO/DKHBI OTPaXKaTh:
OBnasieHVe  YHHBEpPCAJbHBIMM  PETyISTUBHBIMU
JIeICTBUSIMMU:
a) caMOOpraHu3aLus:
- CaMOCTOATe/IbHO OCYILeCTB/IATh 03HAaBaTe/IbHYH0
JesiTeNTbHOCTh, ~ BBISABJISITH ~ TIPOOJIEMBI,  CTaBUTH
1%} ¢dbopmynrpoBaTth coOCTBeHHbI® 3ajaun
B o00pa3oBaTesibHOW [JesTeTbHOCTU W YKU3HEHHBIX
CUTyalLUslX; CaMOCTOSATE/NbHO COCTaB/IATh — IUIaH
pellieHUss 1pobsieMbl €  yYeTOM  MMeOLUXCs

[1P61. BnazseHve MeToJaMH [JOKa3aTelbCTB, aArOPUTMaMU
pellieHUs1 3ajay; ymeHUe (HOPMYJIHMPOBATH OIpe/eeHus,
aKCHOMBI

U TeopeMbl, TIPUMEHSTb WX, MNPOBOAUThH [OKa3aTe/bHble
pacCy>kJeHus B X0/le peLleHus 3a/ay;

[1P64. YMmeHue omnepupoBaTh TMOHATUAMU: (YHKLUS,
HerpepbiBHasi (YHKIMs, TPOM3BOJHAsl, MepBoobpasHas,
orpe/ieJieHHbI MHTerpaa; yMeHue HaxXxOAWUTh NIPOU3BOJHbIe
3/7IeMeHTapHbIX  (YHKLUH,  HWCMO/b3ysd  CIpaBOYHbIE
MaTepHaJibl; UCC/Ie[l0BaTh B MPOCTEHIIMX Cayvasax (GyHKLUA
Ha MOHOTOHHOCTb, HaxXo/IUTh HauOosbIIe
Y HavMeHbIllMe 3HaueHusi (YHKUWH; CTPOUTh TrpaduKu
MHOI'O4/IeHOB C WCT0/Ib30BaHUEM anrapara
MaTemMaTUueCcKOro aHanau3a; NPUMeHSTb NPOU3BOJHYIO MpHU
pelleHnr 3ajau
Ha /IBIKeHUe; pellaTh MPaKTUKO-OPUEeHTHUPOBaHHbIe 3a/lauu
Ha HauOoJblIMe ¥ HaMMeHbIIYe 3HaueHHs], Ha HaxoK/eHue
MyTH, CKOPOCTU U YCKOPEeHMUS;

[TP65. YMeHue omepupoBaTh TIOHATHSIMH: palOHA/IbHAs
(GyHKLYS, MOKasaTe/lbHass (DyHKLMS, CTeleHHas (yHKLMS,
Jorapugpmuueckas dyHKLWS, TPUTOHOMEeTPUUEeCKHe
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pecypcos, COOCTBEHHBIX BO3MOXXHOCTeH
W TpeAroyTeHWM;  JaBaThb  OL[EHKY  HOBBIM
CUTYyaLUsIM;

0) CaMOKOHTPO/JTb:

UCTO/Mb30BaTh TMpueMbl pedekcud [Jil  OLIeHKH
CUTyallH, BIOOPa BEPHOTO pellieHus;

- yMeTb OLeHMBaTb pUCKU U CBOEBPEMEHHO
TIPUHKUMATh PeLLeHUs TI0 UX CHIKEHUIO;

B) 5MOLIMOHA/IBHBIM WHTE/JIEKT, IpeZIIo/araroiyun
c(hOpMHPOBAHHOCTb:

BHYTpPEeHHell MOTHBaL[UM, BK/IIOUatolllel CTpeM/ieH e
K /[OCTW)KEHUI0 LeIM U YCIexy, OINTHUMU3M,
VHULIMaTUBHOCTb, yMEHHUe [efiCTBOBaThb, MCXO[s
U3 CBOUX BO3MOXXHOCTEH;

- JMIATWM, BK/IIOYAIOIIeH CrocoOHOCTh TIOHMMATh
SMOLIMOHA/IbHOE COCTOSTHME [pPYTUX, YUYUThIBATh
ero  TMpU  OCYLIeCTBJEHWHM  KOMMYHMKALUY,
CIOCOOHOCTH K COUYBCTBUIO U COTIEPEXXUBAHUIO;

- COL{MA/IbHBIX HaBBIKOB, BKJTFOYAIOLIX
CIIOCOOHOCTh BBICTPAaWBaTh OTHOLIEHUs C JPYTUMH
IOBMH,  3a00THTBHCS, TIPOSIBAATH WHTEpPeC U
pa3peliaTh KOHMIUKTbI

¢byHKUMH, oOpaTHble QYHKIMU; YMeHHe CTPOUTb IpaduKu
V3yYeHHbIX (YHKLUH, WCIO0/Mb30BaTh rpaduKd TpU
V3y4YeHHUH TPOLIeCCOB U 3aBUCUMOCTEM, MPU PeLleHnH 3a7au
W3 Apyrux yd4eOHBIX TIpeJMETOB U 3aZau W3 peasbHOU
JKU3HY; BbIpakaTb (OpMyJiaMH  3aBUCUMOCTH  MEXIY
BeJINYMHAMU;

[TP66. YMeHMe pelliaTh TeKCTOBbIE 3a/laui Pa3HbIX TUTOB (B
TOM YHC/Ie Ha IPOLeHTBl, Z0IM U 4YaCTH, Ha JBWKeHUe,
paboTy, CTOMMOCTb TOBapoB U YC/Iyr, Ha/lOTH, 3afauM U3
o6s1acTy yripaB/ieHUst TMYHBIMU U CeMeHHbIMUA (PMHAaHCAMHK);
COCTaB/IATb BbIpa)KeHMUs, ypaBHEHUs, HepaBeHCTBA U WX
CUCTeMBbI 110 YCJIOBUIO 3a/jaui, UCC/Ie[0BaTh ITOyYeHHOe
peliieHNe U OL|eHUBATh MPaBZoIoJ00HOCTh pe3y/IbTaToB,;

[IP67. YMeHWe oOmepupoBaTh TOHATHSMHU: Cpe/iHee
apudMeTHUeCcKoe, MeAuaHa, HauOosblllee W HavMeHbIllee
3HaueHus, pa3Max, JWUCIIepPCUs, CTaHZAPTHOe OTK/IOHeHue
YKMC/I0BOTO Habopa; yMeHUe W3BJieKaTh, HHTEPIPEeTUPOBATh
vHpOpMalMio, TIpeACTaB/ieHHyld B  Tabmuijax, Ha
Jvarpammax, rpa@ukax, OTpakarollyt0 CBOWCTBA peabHbIX
MPOLIECCOB W SIB/IEHUM; TIpeJCTaBisTb MH(OPMALUI0 C
MOMOIIBI0  Tabsmul, W AWarpamM;  MCCJIe/IoBaTh
CTaTUCTUYEeCKUe [laHHble, B TOM YHC/Ie C IpUMeHeHHeM
rpaduuecKrx MeTO/I0B U 3/IEKTPOHHBIX CPeJCTB;

[TP68. YMeHHe onepyupoBaTh MOHATUAMU: C/TyYalHBIN OTTBIT
U Cy4aiiHoe COOBITHE, BEPOSITHOCTb CJTyUyalfHOTO COOBITHS;
yMeHHe BBbIUMC/ISATh BEpPOATHOCTb C  HCII0JIb30BAaHHUEM
rpaduueckrMx MeTOJ0B; NIPUMEHSATb (OPMYJIbl CJIO’KEHUSI U
YMHO)XEHHSI BePOSITHOCTeH, KOMOWHAaTOpHble (aKThl |
(¢opMynbl TIpU pellleHWd 3a/lay; OLleHWBAaTb BEPOSITHOCTH

peaIbHbIX CO6LITHﬁ; 3HAKOMCTBO
Cco CﬂyqaﬁHblMH Be/IMYrHaMU, ymMeHue MNpUBOAUTDL
IIpUMEPLI  TIDOSABJIEHWA  3dKOHA OOJIBIIMX UHCel B
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TIPUPOJHBIX
1 001I|eCTBEHHBIX SIBJIEHUSIX;

[TP614. YMeHure BbIOMpaTh MOAXOISIINAN U3yUeHHbIN MeTO/]
[/ pellleHWs 3aJayd, pacro3HaBaTb MaTeMaTUuecKue
(hakThbl

Y MaTeMaTHuecKre MO/IeJT B IPUPOAHBIX U 00IIeCTBeHHBIX
SIBJICHUSIX, B MCKYCCTBe; yMeHWe IIPUBOAUTL IIpHUMepbl
MaTeMaTUUeCKUX OTKPBITUM DPOCCUMCKOM W MHPOBOH
MaTemMaTUueCcKOl HayKu

OK 04. A dexkTUBHO
B3aMMO/IECTBOBATh

¥ paboTaTh B KOJUIEKTHBE
Y KOMaH/jie

JINyHOCTHBIE ~ pe3y/bTaThl  JO/DKHBI ~ OTpaXkaThb
B YaCTU: LEHHOCTH HAy4YHOTO TMO3HAHUs: OCO3HaHUe
L[eHHOCTW HayuHOW [1esiTe/IbHOCTH, TOTOBHOCTh
OCYILeCTB/ISITh TIPOEKTHYI0 M MCC/Ie[0BaTeNbCKYyH0
JesiTe/IbHOCTh UHIUBUAYATLHO U B TPYIIITe
MerTanpemMeTHble pe3y/bTaThl JO/DKHBI OTPaXkaTh:
OBnafileHre yHUBepCaJTbHBIMH KOMMYHHUKATUBHBIMHU
JleICTBUSIMMU:

0) coBMecTHasi 1eSITe/TbHOCTh:

- TIOHMMaTh U WCII0J/Ib30BaTh TpeuMylljecTBa
KOMAaH/JHOW W UHAWBUYaTbHOMN paboThI;

- TIpUHMMATh LieJii COBMECTHOW JlesTelbHOCTH,
OpraHMU30BbIBATh U KOOPAUHUPOBATH JIEHCTBUS TI0 ee
JOCTW)KEHUIO:  COCTaB/ATb  IUIaH  JIeUCTBUH,
pacripeie/iiTh PoJik C y4eTOM MHEHHH y4aCTHUKOB
00CyX/1aTh pe3y/IbTaTbl COBMECTHOU PabOTHI;
OBnafleHe  YHHUBEPCA/JIbHBIMU  PeTyISTUBHBIMU
JleICTBUSIMMU:

T) IpUHSATHE Cebs U APYTUX JItoIel:

- IPYHUMAaTh MOTUBBI U apryMeHTbl [PYTUX JIFOJei
TIpY aHa/I3e pe3y/ibTaToB /1esiTe/IbHOCTH;

- MpH3HaBaThb CBOE TPAaBO U MpaBO JAPYTUX JitOJei
Ha OLINOKM;

[TP67. YMeHue OI€PUPOBaTh IIOHATHSAMH: Cpe/iHee
apudMeTHUeCcKoe, Me/iiaHa, HauOo/blllee W HaWMeHbIIIee
3HaueHusi, pa3Max, [AWCIepCUs, CTaHZAPTHOe OTK/IOHeHHe
YKC/I0BOTO Habopa; yMeHHe W3BJieKaTh, UHTEPIPETUPOBATh
vHbOpMalLMIO,  Tpe/CTaBlIeHHYH B  Tabmuuax, Ha
[Marpammax, rpadukax, OTpakaroIyt0 CBOMCTBA peabHbIX
TpOLIeCCOB U sIBJIEHUM; TPeJCTaB/sATh HH(OpMaIH C
MOMOIIbI0  Tab/iul, W JAWarpamM;  MCCJIe/IoBaTh
CTaTUCTUYECKWe JlaHHble, B TOM YWCJe C TIpUMeHeHHeM
rpaduuecKrx MeTO/IOB U 3/IEKTPOHHBIX CPe/ICTB;

[TP68. YMeHUe onepupoBaTh MOHATUSMU: CJTyUYalHBIN OTTBIT
U CcaydaiiHoe cOOBITHe, BEPOSITHOCTb C/IyuaifHOTO COOBITHS;
yMEeHHEe BBIUUC/ATh BEpPOSITHOCTb C  MCII0JIb30BaHHUEM
rpauuecKkrMx MeTOJ0B; NPUMEHSATb (POPMYJIbI CJIO’KEHUSI U
YMHOXXEHUSI BEpOSATHOCTeH, KOMOWHATOpHbIE (aKThl U
(opMynbl TIpU pellleHWd 3a/lay; OLleHWBAaThb BEpPOSITHOCTH

peasbHBIX  COOBITMI; 3HAKOMCTBO CO  CJyYaWHBIMH
BeJIMUMHAMH; YMeHWe TPUBOJUTL TIPUMepPhl TPOSIBIeHUs
3aKOHa 00JIBIINX qucesn B TPUPOJHBIX

u 06U.[eCTBEHHBIX SABJIEHUAX;
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- pa3BUBaTh CMIOCOOHOCTH TIOHUMATh MUP C TTO3UI[UH
JPyroro yeyioBeka

[TP614. YMeHue BbIOMpaTh MOAXOAAIINN U3yUeHHbIN MeTo]
[/ pellleHUs 3a/auyd, paclio3HaBaTb MaTeMaThuyecKue
(haKTbI

Y MaTeMaTHuecKrie MO/eJI B IPUPOAHBIX U 00IIeCTBeHHBIX
SIBJIeHUSIX, B WCKYCCTBe; YMeHHe IIPUBOJUTHL IIpUMepbI
MaTeMaTUYeCKUX OTKPBITUM POCCHUWCKOW W  MHPOBOU
MaTemMaTUyeCcKOu HayKu

OK  05.
YCTHYHO U
KOMMYHUKAIUIO0

Ha TOCYZApCTBEHHOM S3bIKe
Poccurickoi Depnepauyu
C yueroM ocobeHHOCTe
COLIMANbHOTO U KYJIbTYPHOTO
KOHTeKCTa

Ocy1ecTBiATh
MUCbMEHHYO

JINUHOCTHBIE  pe3y/bTaThl  JO/DKHBI
B YaCTH: 3CTETUUECKOTO BOCIIUTaHUSI:

- SCTeTWYecKoe OTHOILIeHWe K MHpYy, BK/IOUasi
3CTeTHUKy ObiTa, HAyYyHOTO M TEXHHUYECKOTO
TBOpUECTBA, CIOpTa, TpyJa U OOIIeCTBEeHHBbIX
OTHOIIIeHUH;

- CrocoOHOCTb BOCIIPUHUMATh pa3/IMUHbIE BHU/IbI
VCKYCCTBa, TpaJuLMM W TBOPUECTBO CBOEro U
IPyTMX  HApo/IOB,  OMIyIaTb  3MOLIMOHA/LHOE
BO3/IEMCTBUE UCKYCCTBA;

MertamnpeiMeTHbIe pe3y/bTaThl JO/KHBI OTPaXkaTh:

OBnaseHye yHUBepCalbHBIMU KOMMYHHKATUBHBIMU
JIeICTBUSIMMU:

a) obmleHye: - OCYILECTB/SATh KOMMYHUKALIUU
BO BCex c(epax >KH3HY;

- pacrio3HaBaTh HeBepbasbHble CpeJCcTBa OOIIeHUs,
MOHWMAaTh  3HaueHHWe  COLIMAMBHBIX  3HAKOB,
pacrno3HaBaTh TMpe/NoChIIKA KOH(JTMKTHBIX
CUTYyal[ui U CMATYaTh KOH(MIMKTHI;

OTpakaThb

- PpasBepHYTO U JIOTUUHO W3/1araTb CBOK) TOYKY
3peHusi C UCI0/Ib30BAaHHUEM SI3bIKOBBIX CPEJICTB

[1P61. BnaseHve mMeToJaMH [JOKa3aTelbCTB, aArOPUTMaMU
pellieHus1 3ajay; ymeHUe (HOPMYJIMPOBATH OIpe/eeHus,
aKCHOMBbl ¥  TeOpeMbl, TIPUMEHSTb WX, TPOBOJUTh
JloKasaresbHble PaCCy>KJeHUs B XO/le pellieHus 3a7au;

[TP68. YMeHue oriepupoBaTh TMOHATUSAMU: CTyUalHbINA OTTBIT
U CIy4aiiHOoe COOBITHe, BEPOSITHOCTb CJIyUYaltHOTO COOBITHS;
yMeHWe BBIUMC/ISTh BEPOATHOCTh C  HCII0JIb30BaHUEM
rpaduuecKkMx MeTOJ0B; NIPUMEHSATb (OPMYJIbl CJIO’KEHUSI U
YMHO)XEHUSI BEpOSAATHOCTEH, KOMOWHATOpHbIe (aKThl U
(¢opMynbl TIpU pellleHWH 3a/lay; OLleHWBAaTb BEpPOSITHOCTHU

peasibHbIX CoObITHT; 3HaKOMCTBO
CO (C/lyyallHbIMM Be/IMUMHAMH{; YMeHHe IIPUBOJUTh
MpUMepbl  TIPOSIB/IeHUs]  3aKOHa  OOJIbIIMX — uucesn B
MIPUPOJHBIX

1 00II|eCTBEHHBIX SIBJIEHUSX;
[TP6S. YMeHHe orepypoBaTh MOHSTHSIMH: TOYKA, IpsMasi,

TJIOCKOCTB, TIPOCTPAaHCTBO, JIBYTPaHHbIN yroJn,
CKpellMBaloLIecs npsiMble, rapasiebHOCTb u
repreHguKyIsIPHOCTb TIPSIMBIX

Y TUIOCKOCTEeM, yroJl MeXXy PSIMbIMH, YIOJ1 MeXXy MpsIMOU
Y IJIOCKOCTBIO, YTOJl MeX/Y IUVIOCKOCTSIMU, PACcCTOSIHUE OT
TOUYKHU

[0 TIJIOCKOCTH, PacCTOsSIHMEe MeXXJy IpSIMbIMH, pacCTOsSIHUe
MeX[y MJIOCKOCTSIMU; YMeHHe UCI0/b30BaTh MPU pelleHrnd
3a/ja4 M3y4yeHHble ()aKThbl U TeOpeMbI [IJIAHUMETPUH; YMeHHe
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OLIeHMBATb pa3Mepbl 00BHEKTOB OKPY’Katolllero MUpa;
[TP610. YMmeHue oneprupoBaTh MOHATUSIMUA: MHOTOTPaHHUK,
ceueHHe MHOTOTpaHHMKa, KyO, mapasiesnernurne[, rpusma,
nupamuzia, (urypa 4 INOBEepXHOCTb BpalljeHusl, LWIUHJP,
KOHyC, 1ap, cdepa, cedyeHuss (UIypel BpallleHus,
MJIOCKOCTh, Kacaromasicss cdepbl, LWIMHApPA, KOHYyCa,
IJI0LIab TIOBEPXHOCTM IMpaMKZbl, IIPU3MBI, KOHYCa,
LWIMHZPa, TUTolaAb chepbl, 00beM Ky0Oa, MPsIMOYT0JIbHOTO
rapasuiesienvrieia, MMpaMHU/bl, IPU3MbI, LIWIMH/PA, KOHYCAa,
11apa; yMeHue n300paxarhb MHOT'OTDaHHUKH
M TIOBEPXHOCTH BpalljeHusl, UX CeYyeHUs OT PYyKH, C
TIOMOLBI0 YePTeXHbIX WHCTPYMEHTOB U 3/IEKTPOHHBIX
CpesiCTB;  yMeHMe  paclio3HaBaTb  CUMMETPUIO B
MPOCTPAaHCTBe;  yMeHWe  paclio3HaBaTb  IpaBUJIbHBIE
MHOT'OTDaHHUKY;

[IP611 YwmeHuWe oOrmepyupoBaTh TMOHATUSMU: JIBHDKEHHE
B TIPOCTPAHCTBe, TMOJ00HbIe (UrYyphl B TPOCTPAHCTBE;
WCIOMb30BaTh OTHOLIEHWe TIIOL[aZiel TOBEePXHOCTeH U
00BbeMOB MOA0OHBIX GUTYp TP pellieHr  3a/1ay;

[TP612. YMeHHe BBIYMCIATH TeOMETPUUYECKHEe BeTMUYMHEI
(anvHa, yroj, muioujajib, 06bem, TUIOL[a/ib TTOBEPXHOCTH),
WCTIO/b3Ysl U3yUeHHble (POPMYJIbI U METO/bI;

[TP613. YMeHUe oriepyrpoBaTh MOHATUSIMU: TIPSIMOYTOJIbHAs
CcuCTeMa KOOpAMHAT, KOOpJAWHATBl TOYKH, BEKTOp,
KOODJMHAThl BEKTOpa, CKajsipHOe T[pOou3BefleHue, Yol
MeXJy BeKTOpaMH, CymMMa BeKTOpOB, IIpOM3Be/leHre
BeKTOpa Ha YMUCJIO; HAXOAUTb C TIOMOLIbI0 M3YUYeHHBIX
¢opMyn KOOpAMHATBl CepeiiHbl OTpe3Ka, pacCTOsIHHe
MeX/ly IByMsl TOUKaMU;

[TP614. YMeHue BbIOUpATh MOJXOASMINN U3yUeHHBI METO/
JUIs  pelleHWs 3aJayd, paclo3HaBaTb MaTeMaTUYecKue
(akThl
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Y MaTeMaTHuecKre MO/ieJii B TIPUPOAHBIX U 00111eCTBeHHbIX
SIBJIEHUSIX, B MCKYCCTBE; YMeHUe TpPUBOJUTh [PUMEpHI
MaTeMaTUUeCKUX OTKPBITUM DPOCCHUHMCKOM W MHPOBOM
MaTeMaTU4YeCKOW HayKu

OK 06. [TposiBnsiTh
rpak/laHCKO-
MaTPUOTUUECKYIO TI03ULMIO,
JeMOHCTPUPOBaTh
OCO3HaHHOe NoBe/leHue
Ha  OCHOBE  POCCHWCKHUX

[YXOBHO-HPaBCTBEHHBIX
LIEHHOCTeM, B TOM 4UMCJIe
C y4yeTOM TIapMOHHU3aLUU
Me)KHaLlMOHa/IbHBIX

U Me>KpeJIMTM03HbIX
OTHOLLIEHWUH, [IPUMEHSTh
CTaHZapThI
aHTUKOPPYIILIMOHHOIO
TIOBe/|eHUs

JINUHOCTHBIE pe3y/abTaThl JOJDKHBI OTPpa’>XdThb
B UaCTu:
- rpa>XadHCKOI'o BOCITUTAaHUA: MpUHATHE

TPaAWLMOHHBIX HAIlMOHAIBHBIX, 00IIeue/ioBeueCcKrX
T'YMaHUCTUUECKUX U [IeMOKPAaTUYECKUX LIeHHOCTel;
-[1aTPUOTUYECKOr0 BOCITUTAHUS:

L[EHHOCTHOE OTHOILIeHHWe K TOCYy/lapCTBEHHbIM
CUMBOJIaM,  MCTOPUYECKOMY W  TPUPOSHOMY
Hac/leJulo, TaMATHUKAaM, TpaJuLUsM HapO/0B
Poccuy, poctkenusm Poccun B Hayke, UCKYCCTBe,
CTIOpTe, TEXHOJIOTUSIX U TPY/I€;

MertanpeameTHble pe3ysbTaThl [JOJDKHBI OTpakaTb:
OBnasieHVe  YHHBEpPCAJbHBIMU  PETyISTUBHBIMU
JIeMCTBUSIMU: B)  SMOLIMOHAJ/IbHBIM  WHTEJIIEKT,
Tipe/iroJiaratoyii copMHUpPOBaHHOCTD:
--CAMOCO3HAHUsI,  BK/IIOYAIOIIEro  CIIOCOOHOCTH
MOHWMAaTh CBOE SMOL[MOHA/bHOE COCTOSIHME, BUETh
HarpasJIeHUs pasBUTHUSA coOCTBEHHOM
9MOL[MOHAILHOU cdepbl, ObITH YBePeHHBIM B cele;

- camopery/JMpOBaHus, BKJIIOUAOLLET0
CaMOKOHTPO/Ib, yMeHHe MPUHUMATh
OTBETCTBEHHOCTh 3a CBOe IOBeJieHre, CIIOCOOHOCTh
aZlanTUpPOBaThCd K SMOLMOHAIBHBIM H3MEHEHHUsIM
¥l TIPOSIBJIITH THOKOCTB, OBITH OTKPHITHIM HOBOMY;;

- BHYTpPEHHeMN MOTUBALUH, BKJIIOUAIOLL[eM
CTpeM/IeHWe K JOCTH)KeHHI0 LelM U YCIexy,
ONTHMMHU3M, UHULIMATUBHOCTb, YMEHUe [efCTBOBATh,
VICXOZs1 U3 CBOUX BO3MOJKHOCTEH;

- SMIATHH, BKJIIOYAKOIIeH CrIoCOOHOCTb TOHHWMATh

[TP61. ByasieHue MeToJamMu A0Ka3aTelbCTB, alrOPUTMaMHU
pelleHUs1 3afau; yMmMeHWe (HOpPMYJIMPOBaTh OIpejesieHusl,
aKCHUOMBI

W TeopeMbl, TMPUMEHSTb WX, MNPOBOAUTH [lOKa3aTe/ibHble
pacCy>X[leH!sI B XO/le peLleHus 3a/jay;

[TP64. YmeHHWe oOmepyupoBaTh TIOHATUAMU: (DYHKIHS,
HerpepbiBHasi (YHKIWs, TPOU3BO/HAsA, TMepBoobpa3Has,
orpe/ie/ieHHbI WHTerpasi; yMeHue HaXOJWUTh TTPOM3BO/HbIe
j/IeMeHTapHbIX  (YHKI[UH,  WCIOJb3ysd  CIPaBOYHbIe
MaTepuasbl; UCCeloBaTh B MPOCTEHIINX CaydasX (PyHKUMN
Ha MOHOTOHHOCTb, HaxoJUTh HaubosIbIIHe
M HauMeHbIlIMe 3HaueHUs QYHKLUNA; CTPOUTh TpapuKu
MHOT'OU/IEHOB C WCTO0/Ib30BaHUEM anrapara
MaTemMaTUueCKOro aHasau3a; NMPUMeHSTb MPOM3BOJHYIO MpHU
pelilieHnun 3aja4
Ha /IBW)KeHUe; pelliaTh MPakKTUKO-OPUeHTHPOBaHHbIe 3a/lauu
Ha HauOOJIbIIIMe U HaUMEHbIIIMe 3HAaUeHUs, Ha HaXOX/eHHe
MyTHU, CKOPOCTH U YCKOPEHHUSI;

[TP66. YMeHMe pelllaTh TeKCTOBbIE 3a/laui Pa3HbIX TUTIOB (B
TOM UHCJIle Ha TIPOLIeHThI, ZOAM U UacTH, Ha JABWXKeHUe,
paboTy, CTOMMOCTb TOBAapOB W YC/yT, HajlOTH, 3aZiaud W3
06/1acTH ynpaB/ieHUs: TMYHBIMUA U CeMeHHBIMU (PMHAaHCAMM);
COCTaBJIATh BBbIPA)KEHUs, YPaBHEHUs, HepaBeHCTBA U UX
CUCTeMBbl TI0 YC/JOBHIO 3aJlaud, WCC/IeloBaTh IOJyueHHOe
pellieHNe U OL[eHUBATh MPaBZoIoJ00HOCTh pe3y/IbTaToB,;
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SMOLIMOHA/IbHOE COCTOSIHWE PYTUX, YUUTHIBATh €ro
TIpY OCYIIeCTB/IeHWA KOMMYHHUKALIMH, CTIOCOOHOCTh
K COUYBCTBUIO U COTIEPEKUBAHUIO;

- COL[MA/IbHBIX HaBBIKOB, BKJTFOYAFOLIIX
CMOCOOHOCTh BBICTPAWBaTh OTHOIIEHUS C JPYTUMH
JIOAbMH,  3a00THUTBCS, TIPOSIB/IATE UHTEpeC U
paspeliaTb KOHQJIUKTHI

[TP67. YMmeHue orepupoBaTh TOHATUSIMU: CpeJiHee
apudmMeTHueckoe, MeAuaHa, Haubosblllee W HavMeHblllee
3HayeHus, pasMax, [JUCIIepCUs, CTaHJapTHOe OTK/IOHeHue
YKCI0BOrO Habopa; yMeHUe U3B/IeKaTh, MHTEPIIPETHPOBATh
uH(poOpMalMo, TpeACTaB/leHHyl0 B  Tabmuiax, Ha
JmarpaMMmax, rpaukax, OTpa)karollyl0 CBOMCTBA peasbHbIX
MpOLIeCCOB U SIBJIEHUM; TMpe/CTaB/IsATh WH(OpPMAaLUI0 C
TIOMOLLIbIO Tabmury U [uarpamu; UCC/Iel0BaTh
CTaTUCTHUYeCcKre JlaHHbIe, B TOM yucse
C TIpUMeHeHWeM Trpa(UuecKux MeTO0B U 3/eKTPOHHBIX
Cpe/CTB;

[TP68. YMeHHe orepupoBaTh MOHATUAMU: CTyYaiHbIN OTBIT
U CcyyaiiHoe cOOBITHe, BEPOSITHOCTb C/IyuaifHOTO COOBITHS;
yMeHUe BBIUUC/IATL BepPOATHOCTb C  MCIIO/Ib30BaHUEM
rpauuecKkMx MeTOJ0B; NIPUMEHSATb (POPMYJIbI CJIO’KEHUSI U
YMHOKEHHSI BepOSITHOCTeM, KOMOWHAaTOpHble (aKTbl |
(opMynbl TIpU pellleHWd 3a/lay; OLleHWBAaThb BEpPOSITHOCTH
peasibHbIX cobbITHI; 3HaKOMCTBO
CO CAyyalHbIMH BeJMYMHAaMUY; TIPUBOJIUTH
TpUMepbl  TPOsIBJIEHUs  3aKOHa yucen B
TIPUPOJHBIX

1 001I|eCTBEHHBIX SIBJIEHUSIX;

yMeHHe
00JIBIINX

[TP614. YMeHure BbIOMpaTh MOAXOISIINAN U3yUeHHbIN MeTO/]
[/ pellleHUs 3aJauyd, pacro3HaBaTb MaTeMaTUuecKue
(hakThbl

Y MaTeMaTHuecKre MO/IeJT B IIPUPOAHBIX U 00IIeCTBeHHBIX
SIBJICHUSIX, B MCKYCCTBe; yMeHWe IIpPUBOAUTL IIpHUMepbl
MaTeMaTUUeCKUX OTKPBITUM DPOCCUMCKOM W MHPOBOH
MaTemMaThUueCcKOl HayKu

OK 07.
COXPaHEHUIO
cpefpl,

CojieiicTBOBaTh
OKpY’Karolen

JIMUHOCTHBIE pPe3yJ/IbTaThl AOJDKHBI
B 4dCTH. 5KOJIOTHUYECKOI'o BOCITMTAHUA:
- dKTUBHO€ HETIpUATHE IAEI‘/JICTBI/II‘/JI, TMPUHOCALLIX BpeL

OTpakaThb

[TP61. BnaseHre MeToJaMH [JOKa3aTeabCTB, aArOpPUTMaMH
pellieHUs1 3a/lay; ymeHUe (OPMYJIHUPOBATH OIpe/eeHus,
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pecypcocOepeXxeHHuIo,

TIPUMEHSTh 3HAHUA
00 UW3MeHeHWM K/IMMarTa,
TIPUHLIATIBL 6epeXx/IMBOro

MPOM3BO/CTBa, 3¢ (heKTUBHO
JIeiCTBOBATh
B Upe3BbIYalHBIX CUTYyaLUsIX

OKpYy’Karolller cpefie;

- yMeHWe TIPOTHO3MPOBaThb HeO/aromnpusiTHbIE
9KOJIOTUUECKUE TIOC/TeACTBUS TPeIIPUHUMAaeMbIX
JleliCTBUM, MpeJioTBpalllaTh UX;

- pacllMpeHyre OIbITa /eATe/TlbHOCTH 3KOJ0TMuecKoi
HarpaB/IeHHOCTH;

Mertamnpe/iMeTHble pe3y/bTaThl [JO/DKHbI OTPaXKaTh:
OsnazieHve yYHUBepCaTbHBIMU yueOHbIMU
TI03HaBaTeIbHbIMU IeHCTBUSIMH:

0) 6a30BbBIe HCC/IeZIOBATETBLCKHE TeHCTBUS:

- pa3pabatbiBaTh IIJIaH peIIeHUs] TPOoOJIeMbl C
yUeToM aHajgu3a MMEIOIIUXCS  MaTepuabHbIX
Y HemMaTepuabHbIX PeCypCOB;

- OCYLIEeCTBJSITh  IjeJieHarpaB/IeHHbIN
mepeHoca  CPeACTB U CIIOCOOOB

B rpodeCCUOHANIBbHYIO Cpefy;

- yMeTh TIepEHOCUTb 3HAHWsS B TI03HABaTE/IbHYHO
Y MPaKTUUeCKyH 00/1acTH >KU3HeesTeTbHOCTH;
OB/azieHVe  YHUBEpPCA/JIbHbIMUA  PETYJIATUBHBIMHU
JIeCTBUSMHU:

0) caMOKOHTpOJIB:

- [JlaBaThb OLIEHKY HOBBIM CHUTYal[UsiM, BHOCHUTb
KOPPEKTUBBI B JIesITe/TbHOCTh, OLIEHUBATh
COOTBETCTBHE Pe3y/IbTaTOB Lie/IsiM

TIOMCK
JIeUCTBUS

AKCHOMBI
¥ TeopeMbl, TMPUMEHATb WX, IPOBOJUTH JOKa3aTe/lbHbIe
paccyx/ieHusl B X0/ie PellleHus 3a/iay;

[1P64. YMeHue omnepupoBaTh TMOHATUAMU: (YHKLUS,
HerpepbiBHasi (YHKLMs, TPOM3BOJHAsl, MepBoobpasHas,
orpe/ie/ieHHbId MHTerpai; yMeHue HaXOAWUTh IIPOU3BOJHbIe
j/7IeMeHTapHbIX  (YHKLUH,  WCIMO/b3ysd  CIpaBOYHbIE
MaTepHaJibl; UCC/Ie[loBaTh B MPOCTeHIINX CaydasaxX (GyHKLUA
Ha MOHOTOHHOCTb, HaxXOo/IUTh HauOosbIIe
Y HavMeHbIllMe 3HaueHus: (YHKUWH; CTPOUTh TrpaduKu
MHOI'04/IEHOB C VCTI0/Ib30BaHUEM anrapara
MaTemMaTUueCcKOro aHanau3a; NMPUMeHSATb NPOM3BOAHYIO MpHU
pelleHnH 3ajau
Ha /IBIKeHUe; pellaTh MMPakKTUKO-OPUeHTHUPOBaHHbIe 3a/lauu
Ha HauOoJbIIMe ¥ HaMMeHbIIIYe 3HaueHHs], Ha HaxoKJeHue
MyTH, CKOPOCTU U YCKOPEeHMUS;

[TP65. YMeHue omepupoBaTh TOHSTHSIMH: palOHA/IbHAs
(dbyHKLMS, TOKa3aTenbHasi (DYHKLMS, CTereHHas (QyHKLUs,
norapugpmuueckas byHKLWS, TPUTOHOMEeTpUUEeCKHe
byHKI[MH, 0OpaTHbIe (YHKI[MH; YMeHHEe CTPOUTh rpaduku
W3yUeHHbIX (QYHKLUH, MWCO0Ab30BaTh rpaduKd TpU
M3y4YeHUH TPOLIeCCOB Y 3aBUCUMOCTEM, MPU peLleHnH 3aZau
W3 Apyrux y4eOHBIX TIpeJMETOB U 3aZau W3 peasbHOU
JKU3HY; BbIpaXaTb (OpMyJiaMd  3aBUCUMOCTH  MEXIY
Be/ITMYMHAMUY;

[TP66. YMeHMe peliaTh TeKCTOBbIE 3a/lauM Pa3HbIX THUIIOB (B
TOM 4YMC/e Ha TMPOLIeHThI, JOJM U YacCTH, Ha [BWKEHHe,
paboTy, CTOMMOCTb TOBAapOB W YC/yT, HajlOTH, 3aZiaud W3
00s1acTy yripaB/ieHust TMYHBIMU U CeMeHHbIMU (PMHAHCAMH);
COCTaBJISITb BbIP&)KEHUS, ypaBHEHUsl, HEpPaBeHCTBA U MX
CUCTeMbl N0 YCJIOBUIO 3a/jauM, UCC/Ie[0BaTh IOTyYeHHOe
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peliieHNe U OL|eHUBATh MPaBZoIoJ00HOCTh pe3y/IbTaToB,;
[TP68. YMeHHe orepupoBaTh MOHATUAMU: CTyYaiHbIN OTIBIT
U CcyyaiiHoe cOOBITHe, BEPOSITHOCTb C/IyuaifHOTO COOBITHS;
yMeHHe BBbIUMC/IATh BePOSATHOCTb C  HCIIOJIb30BaHUEM
rpauuecKMx MeTOZJ0B; IPUMEHATb (POPMYJIbl CJIO’KEHUSI U
YMHOKEHHSI BepOSITHOCTeM, KOMOWHAaTOpHble (aKTbl |
(opMynbl TIpU pellleHWd 3a/lay; OLleHWBAaThb BEpPOSITHOCTH
peaIbHbIX cobbITHI; 3HaKOMCTBO
CO CAyyalHbIMHM BeIMUMHaMM; yMeHHWe T[IPUBOJUTh
MpyMephbl  TIPOSIBJIEHWsT  3aKOHa  OOJBLIMX — uYuCen B
TIPUPOJHBIX

1 001I|eCTBEHHBIX SIBJIEHUSIX;

[TP69. YMeHue omepupoBaTh MOHATUSMU: TOUKa, IpsimMas,

TI7IOCKOCTB, MIPOCTPAHCTBO, [BYTPaHHbII yroJ,
CKpellMBaroLecs npsiMble, rapasie/bHOCTb 17}
neprieH/ MKy IspHOCTb MIPSIMBIX

Y TUIOCKOCTEH, YTOJT MEXKAY TIPSIMBIMU, YTOJI MEXKAY TPSIMOM
Y TUIOCKOCTBIO, YTOJI MEX/Y TUIOCKOCTSIMH, PacCTOSTHUE OT
TOYKH

[0 TIJIOCKOCTH, PacCTOSIHUE MeXKAy TPSMBIMH, PacCTOSHUE
MeXK/ly TUIOCKOCTSIMH; YMEHHE UCIIO/Ib30BaTh MPH PeIIeHUH
3a/1a4 M3yueHHbIe GaKThl ¥ TeOPEMbI IJIAaHUMETPUH; YMeHHe
OLIeHUBAaTh Pa3Mephbl 00BEKTOB OKPY>KaroIIlero MUPa;
[TP610. YMmeHure oneprupoBaTh MOHATUSIMUA: MHOTOTPaHHUK,
ceyeHHe MHOTOrpaHHUKa, KyD, Iapasuiesiernuresi, Mmpu3Ma,
nupamMuza, ¢Urypa M TMOBEPXHOCTb BpAIlleHHs, LUIMH/D,
KOHyC, 1map, cdepa, ceuyeHuss (GUTypbl BpalljeHus],
IUIOCKOCTb, Kacaromjasicsi cdepbl, LWIMHAPA, KOHYCA,
TUIOL[A/Ib  TIOBEDXHOCTHM THUPaMU[bl, TIPU3MBI, KOHYCa,
LWIMH/Pa, TUTolaAb chepbl, 00beM Ky0Oa, MPsIMOYT0JIbHOTO
Trapasiiesienure/a, MMPaMu/Ibl, IPU3MBbI, LWIMH/PA, KOHYCa,
11apa; yMeHHe n300paxarhb MHOTOTPaHHUKU
Y TIOBEDXHOCTH Bpall[eHUsl, WX CEeYeHUs OT pPYKH, C
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IMOMOLBKO YePTEXXHBIX HWHCTPYMEHTOB W 3JIEKTPOHHLIX

CPeACTB;  yMeHMe  pacro3HaBaTb  CHUMMETPHIO B
MPOCTPAaHCTBe;  yMEHWe  pacrlo3HaBaTb  MPaBWIbHbBIE
MHOTOT'PaHHUKUY;

[IP611 YwmeHue orepyupoBaTh TIOHSATUSIMU: JIBHKEHHe
B TPOCTPAHCTBe, MO/00HbIE (GUTyphl B TIPOCTPAHCTBE;
WCII0/1b30BaTh OTHOLIEHWEe IIIOLafleld TIOBEePXHOCTed U
00BbeMOB MOZOOHBIX (DUTYP TIPH PEeIIeHUH 3a/1aY;

[TP612. YMeHue BBIUMC/IATH TeOMeTpUUeCKHe BeTUUMHbI
(anvHa, yros, Tuionjaib, 00beM, TUIOL[A/Ib TTOBEPXHOCTH),
WCIT0J1b3Y$1 U3yUYeHHbIe (POPMYJIbI U METO/bI;

[TP613. YMeHUe orieprupoBaTh MOHATHUSIMU: TPSIMOYTOJIbHAS
cuCTeMa KOOpAMWHAT, KOOpJAWHAThl TOYKH, BEKTOp,
KOOpJMHAThl BEKTOpa, CKaJspHOe IIpOW3Be/leHre, YroJl
MeXJy BeKTOpaMH, CyMMa BeKTOpOB, IIpOW3Be/eHue
BEKTOpa Ha YWC/I0; HAXOAWUTb C IIOMOLLBI0 M3YYeHHBIX
(¢opMyn KOOpJWHAaThl CepeJuHbl OTpe3Ka, pacCTOsIHUe
MeXZly IBYMSI TOUKaMU;

[TP614. YMeHue BbIOMpaTh MOAXOISIINAN U3yUeHHbINM MeTO/]
[/ pellleHWs 3aJayd, pacro3HaBaTb MaTeMaTUuecKue
(hakThbl

Y MaTeMaTHuecKre MOJIeJT B PUPOAHBIX U 00IIeCTBeHHBIX
SIBJICHUSIX, B MCKYCCTBe; yMeHWe IIPUBOAUTL IIpHUMepbl
MaTeMaTUUeCKUX OTKPBITUM DPOCCUMCKOM W MHPOBOH
MaTemMaThUueCcKOl HayKu
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2. CTpyKTypa M coiep)XaHue JUCLUIIIUHbI

2.1. O0beM AUCHUIUIHHBI ¥ BU/IbI y4e0HO! padoThI

Ounas ¢opma

Buj; yueGHo# padoThI

O0BeM B yacax

O0bem oOpa3oBaTe/IbHONM NPOrpaMMbl y4eOHOHM JUCIMIITHHBI 232
BT. 4.

TeopeTHUUeckKoe o0yueHue 118
MpakTUYeCcKue 3aHATUSA 99
CamocmosimenbHasi paboma 4
IIpome)xyTouHasi aTTecTanus (5K3aMeH) 11

3aounas popma

Buj; yueGHo# padoThI

O0BeM B yacax

O01bem o0pa3oBaTe/IbHOM NMPOrPaMMbI YUeOHOH AU CIIUTIIHHBI 232
B T.4. B (hopMe NPaKTHUYeCKOU NMOATO0TOBKHU

BT. U..

TeopeTHYecKoe o0ydeHre 8
NIpaKTUYeCcKHe 3aHATUS 8
CamocmosmenbHas paboma 205
IIpomexxyTouyHas aTrrecTanusa (3K3aMeH) 11
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2.2. TeMaTu4eCKU# MJIaH U COfiep)KaHue JUCLHUILIUHBI

Copepxanue yue0HOro marepuasa (0CHOBHOe U pogeccCHoHaTbHO
HaumeHoBaHMe pa3/jesioB . O6bem | ®opmupyemeble
U Tem OpHEeHTHPOBaHHOE), Ta00paToOpHbIe U MPAKTHYeCKHe 3aHATHSA, IPUKJ/IQ/{HON 4acoB | KoMmeTeHumm
MOAY/Ib (IPY HAJTUYHH)
1 2 3 4
OcHoBHoOe cojiep)KaHue

Pa3pen 1. IToBTOpeHNe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18

Tema 1.1. Copep>xaHue yueOHOT0 MaTepuasia 2

Llens v 3agaun MareMaTuky | Llenb ¥ 3a,auM MaTeMaTUKK TIPYM OCBOEHUM CIieL{iajbHOCTH. ba3oBble 3HaHUS U yMeHUs

npu OCBOEHMH | 110 MaTeMaTUKe B IMpodecCcroHabHOW W B TOBCEHEBHON JesTe/lbHOCTA. MHOKeCTBO,

CIejuaJTbHOCTH. orepaly HaJ, MHOXXecTBaMU. [luarpammsl Dityiepa—BeHHa. Vcnosib30BaHye TeOpeTUKO-

MHokecTBa U JIOTHKA MHO>KeCTBEHHOT'0 ~amrapaTa /J/s OINWCaHUsl peaybHbIX TIPOLECCOB U SIBJIEHHWW B
npodeCCUOHaMbLHON JIeITeNIbHOCTH, TPU pellleHuM 33fiay U3 [JPYTruxX JAWUCLIUIUIMH.
OmnpejeneHve, Teopema, Ce/ICTBUE, 10Ka3aTeIbCTBO

Tema 1.2. Coiep)kaHue yueOHOro MaTepyasa 2

Yucsa ¥ BIYUC/IeHUS HatypanbHble U Lenble urcia. [IpUsHaky AenuMOCTH LiefibiX yuces. PaloHasbHbIe OK 01
yrcia. OOBIKHOBEHHBIE U IeCITUYHBIE APOOU, TIPOLIEHThI, 6eCKOHEUHbIe TIEPUOIUUeCKHe OK 02’
apobu. Apudmerryeckue orepalydyd C palMOHATbHBIMA YKMCIaMU, TPeoOpa30BaHMUS OK 03:
YMCJIOBBIX BbIpDa)KeHUM. [lefcTBUTe/bHBIE YKc/a. PaljMoHa/bHble M HppaLOHa/bHbIE OK 04
yrciaa. ApudMeTHueckue oreparu C AeWCTBUTENbHBIMU UHuc/IaMH. [IpubmmKEéHHbIE OK 05:
BbIUKC/IEHUS], TTPaBWJa OKPYIJIeHUs], IPUKK/IKA 1 OLIeHKA pe3yJibTaTa BbIUMC/IeHUH OK 06

Tema 1.3 CojiepkaHrie yueOHOro MaTeprasa 4 OK 07

ToxxpecTBa u | ToxxgecTBa M TOX/eCTBeHHble TpeoOpa3oBaHUs. YpaBHeHHe, KOpeHb YpaBHEHHUSI.

TOXJECTBEHHbIE HepaBeHcTBO, pellieHue HepaBeHCTBa. MeToj UHTepBasioB. PellieHue 1e/ibIX U JPOOHO-

1npeoOpasoBaHusL. pal[MOHA/IbHBIX ypaBHEHWM M HepaBeHCTB. [IpuMeHeHWe ypaBHEHWH W HEPaBeHCTB K

YpaBHeHus PellIeHII0 MaTeMaTUYeCKNX 3a7lad U 3a7jad U3 pasaMuHbIX 06/1acTell HAYKU M peaybHOM

4 HepaBeHCTBa »ku3HU. CUCTeMbl U COBOKYITHOCTU PalLlMOHA/IbHBIX YpaBHEHUM U HepaBeHCTB. CUCTeMbI
JIMHEVHBIX yYpaBHeHUU. PelleHue MpUK/IaHbIX 3aZiau C TTOMOLLBI) CHCTEeMbI JTMHEHHBIX
ypaBHEHUM

Tema 1.4. IIpodeccuoHaIbHO OpPHEHTHPOBAHHOE Cojep)XaHue (cojepkaHHe TNPHUKI/IA/HOTO 4

[IpoLieHTHBIe  BBIYKC/IEHUS | MOAYJIST)

B npodeccuoHanbHbIX | [IpriMeHeHue [pobeil W MPOLIEHTOB [isi PelIeHus NPUK/IAZHBIX 3aflauy U3 Pa3/uuHbIX
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3ajavyax oTpac/iell 3HaHWW W pealbHOW JKWU3HW. [IpuOMMKEHHbIE BBIYMCIEHUS, TIpaBU/IA
OKpYI/IeHUsi, TIPUKWAKA U OLleHKa pe3y/bTaTa Bblukc/ieHui. Pa3Hble CriocoObl
BBIUMC/IEHUS] TIPOLIeHTOB. [IpoljeHTHble BBIUMC/IEHUS] B TNPOQEeCCHOHAIbHbIX 3ajjauax.
[IpuMeHeHre ypaBHEHUWI 1 HEpaBEHCTB K peIleHHI0 MaTeMaTUUeCKUX 3ajay v 3aZiau u3
Pa3/IMYHBIX 00J/1aCcTel HAYKU U peasibHOW >KU3HU
Tema 1.5. Copep>xaHue yueOHOT0 MaTepuasa 2
[TocnepoBarenbHOCTH [TocnemoBaTeNnbHOCTH,  CHOCOOBI  3a/laHUsl  TIOC/Ie[OBaTebHOCTeH. MOHOTOHHBIE
Y TIPOrpecCcuu rocsieZioBaTelbHOCTU. ApudmeTrueckass U reoMeTpuueckas nporpeccuu. beckoHeuHo
yObIBaromjasi reomeTpuueckass mporpeccus. Cymma OeckoHeuHO —yObIBaroIeit
reoMeTpuueckoil mnporpeccud. @PopMmysa CAOKHBIX TPOLIEHTOB. Vcronb3oBaHUe
TIPOrPeCCUM /ISl pellleHHs] peasbHbIX 3a/la4 PUK/IaJHOr0 XapakTepa
Tema 1.6. Cojiep)kaHue yueOHOro MaTepuasa 4
DyHKUMK ¥ TPadUKN ®OyHKIMA, crnocobbl 3azaHus  (GyHKuW. [paduk byHKIMU. B3aumMHO oOpaTHBIE
¢byukuyu. O6s1acTh onpesiesieHHsT 1 MHOXKeCTBO 3HaueHWN ¢GyHKuyu. Hymu QyHKIum.
ITpoMe)KyTKM 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIe (DYHKLINN
KonTposibHasi padora mo pasaeny 1. BXxogHoM KOHTPOJTb
Paspen 2. Ctenenu u KopHu. CTeneHHas, NoKa3aTe/JabHas M jorapupmuueckas QyHKuuu 42
Tema 2.1. Cogeprkanrie yueOHOTO MaTepHasa 4
ApudmeTnueckuii KOpeHb ApudmeTnueckuii KopeHb HaTypaqbHOM CTerneHW. [leliCTBUSI C apuU(pMeTHUeCKUMU
N—OU CTeIleHMU. KODHSIMM N—OU CTeleHH!.
Tema 2.2 Copiep>xaHue yueOHOT0 MaTepuasa 4
Crenenu. CtanzapTHas CrerneHb C 1je/1bIM MoKa3aTesieM. CTaHapTHast (hoopMa 3aricy 1elCTBUTeNIbHOTO UKC/Ia. OK 01,
(hopwma 3anuicu Wcrnionb3oBaHue ToAXoAsIert hopMbl 3alyicCU [IeWCTBUTE/IbHBIX UWCe /i pelleHUs OK 02,
JIeiICTBUTEJILHOTO YMCJIa MpakTUYeCKUX 3a7ay U TipejcTaB/ieHUs1 JaHHbIX. CTerneHb C palUOHA/IbHBIM OK 03,
roka3aresneM. CBoiicTBa crereHH. [TpeoOpa3oBaHe BbIpa)KEHUM, COZlePXKAILX CTETIeHH OK 05,
C palMOHa/IbHBIM TTOKa3aTejieM OK 06,
Tema 2.3. Cojiepkanuie yueOHOro MaTeprasa 2 OK 07
CreneHHast pyHKLUS CreneHHasi (DyHKLMSI C HaTypa/JbHbIM U LieJibIM MoKasaTesneM. Eé cBolicTBa U rpaguk.
CpoiicTBa ¥ rpachUK KOPHSI N-OM CTEIeHU
Tema 2.4. UpparmoHanbHble | CoziepkaHue yueOHOro MaTepuasa 6
yPaBHEHUsI ¥ HepaBeHCTBa PellieHre vppalMOHAa/IbHBIX YPAaBHEHHH Y HEPABEHCTB
Tema 2.5. TlokasarenbHble | CoziepkaHre yueOHOro MaTepHasa 6

YPaBHEHWA U HEDABEHCTBA

IToka3aTenbHbIe YPdBHEHHSA 1 HEPABEHCTBA
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Tema 2.6. Copiep>xaHue yueOHOro MaTepuasa 6
Jlorapudm uncina. CpolictBa | Jlorapudm uwncia. JlecaTUuHble W HaTypajbHble Jorapudmbl. IIpeobpa3oBaHue
JorapugpmoB BbID@KEHU, COZlepXKall[iX JIorapU(Mbl
Tema 2.7. Tloka3arenbHasi | CoziepkaHre yueOHOro MaTepuasa 8
u norapupmuueckas | [TokasatenbHass ¢ jorapudmuueckas GYHKIMM, MX CBOWCTBA U rpadHKH.
byHKIMY, ypaBHeHud, | JlorapudmMuueckrie ypaBHeHUsI U HepaBeHCTBa
HepaBeHCTBA
Tema 2.8. IIpodeccuoHaIbHO OpHEHTHPOBAHHOE cCojep)XaHue (cojep)kaHHe TNPHUKI/IA/HOTO 4
Jlorapudmebl B iprpoje MOy Jis1)
U TeXHUKe [Mpumenenue norapudma. Mctopusi pa3BuTusi MaTeMaTuKu. Jlorapudmuueckasi crivpasb
B npupozie. Ee Marematnueckue cBoiicTBa. Vcrionb3oBaHue rpadykoB (PYHKIUN /s
WCC/IeJIOBaHUS MPOLIECCOB Y 3aBUCMMOCTEM, KOTOPble BO3HUKAKOT MPU PelleHnH 3a7ad U3
pa3/IMuHbIX 06J1acTell HAYKW U peasibHOM JKU3HU
Tema 2.9. CojiepkaHuie yueOHOro MaTepuasa 2
[IpuMeHeHVe ypaBHEHUH, Wcnions3oBaHue rpadukoB (PYHKIUN /51 pellieHUs] YpaBHEHUW W JIMHEWHBIX CUCTEM.
CHCTeM Y HePaBeHCTB [IpyMeHeHre ypaBHEHHH, CUCTeM U HEPaBEHCTB K PELIeHUI0 MaTeMaTH4eCKUX 3ajay v
K pelleHuto 3a/1au 3a/lau U3 pa3IMuHbIX 0b/acTeli HAYKU U peabHOM KU3HU
KoHTposibHas pabora 1o pa3zeny 2
Paspgen 3 IlpsiMbie U IUIOCKOCTH B IpocTpaHcTBe. KooparHAaThHI M BeKTOPHhI B IPOCTPAHCTBE 30
Tema 3.1. Cojiep)KaHue yueOHOro MaTepyasa 4
ITosTOpenue maHUMeTpuu. | OcHOBHble QUrypbl, (akTbl W TeopeMbl IJIaHUMeTpuU. (OCHOBHbIE TIOHSATHUS
OcCHOBHBIE NOHATHA | cTepeoMeTpUM.  Touka, TIpsiMasi, TIJIOCKOCTh, TIpocTpaHCTBO. [loHsTHE 06
CcTepeoMeTpuu aKCHOMaTHYeCKOM IMOCTPOEHUU CTePeOMETPUM: aKCUOMBbI CTEPEOMEeTPUU U C/Ie/ICTBUS U3 OK 01,
X OK 02
Tema 3.2. CojiepkaHuie yueOHOro MaTeprasa 6 OK 03’
[IpsiMble ¥ MJIOCKOCTH B3avMHOe pacriosiokeHUe NpSIMBIX B IPOCTPAHCTBE: TlepeceKarollyecs, rnapasuie/bHble U OK 05’
B IPOCTPAHCTBeE. | CKpellyBatoluecs: npsamele. [lapanienbHOCTb TPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE: OK 07’
[lapannensHOCTL  MMPAMBIX, | apasule/ibHble  TIpsMble B MPOCTPAHCTBE,  MMapaljielIbHOCTh  TPEX — TPSMBIX,
NpsAMOM W IUIOCKOCTH, | Mapa/Uie/IbHOCTb TPSIMOM U TIJIOCKOCTH. YTJIbI C COHArpaBJ€eHHBIMUA CTOPOHAMH, YTOJ
TIJIOCKOCTeN MeX/y TpsIMBIMA B mpocTpaHcTBe. [lapannenibHOCTH TIZIOCKOCTEN: MapassefbHble
TJIOCKOCTH, CBOWCTBAa Mapasule/ibHbIX IJIOCKOCTer. IIpocTelive mpoCTpaHCTBEHHbIE
¢burypsl Ha MJIOCKOCTU: TeTpas/p, Ky0, mapasienenuriesi, TOCTPOeHHe CeueHU
Tema 3.3. Copiep>xaHue yueOHOro MaTepuasa 4
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[TepnieHAUKYISAPHOCTD
TIPAMBIX
Y TUTOCKOCTeN

[TepnieHUKy/IIPHOCTL TPSIMOM U IVIOCKOCTU: IepIIeHJUKYJ/spHble IpsIMble B
NIPOCTPAHCTBe, MpsIMble Mapaule/bHble W MepreHJuKy/IsSpHble K IJIOCKOCTH, NPU3HaK
NepreHUKY/IPHOCTA MPSIMOM M IIJIOCKOCTH, Teopema O NpsSIMOM IepreHUKY/ISIpPHOU
TJIOCKOCTH

Tema 3.4. Copiep>xaHue yueOHOro MaTepuasa 4

Yribl MeXAy TIPIMBIMU Yribl B MPOCTPAHCTBE: Yrol MeXAy TMpsIMOM M TIJIOCKOCTBIO, [IBYTPaHHbIA Yrod,

Y TUTIOCKOCTSIMHU JIMHEWHBIM Yron [BYrpaHHOro yria. IlepneHAWKY/sip ¥ HaKJIOHHBIE: PAcCTOSIHUE OT
TOUKM [0 TIJIOCKOCTH, PacCTOsSIHKME OT TPSIMOW /10 TJIOCKOCTH, TMpoeKuys (Urypbl Ha
MJIOCKOCTh. [leprneHANKY/ISPHOCTh TIJIOCKOCTEM: TPU3HAK MepreHAUKYJ/ISPHOCTH ABYX
riockocTell. TeopeMa o TPEx meprieHAMKYJIsipax

Tema 3.5. Cojiep)KaHue yueOHOro MaTepyasa 4

KoopanHatsl 1 BeKTOPEI BekTtop Ha miockocth M B mpocTpaHcTBe. CriO)KeHVWe U BbIUMTaHME BEKTOPOB.

B IIPOCTPAHCTBE YMHOKeHue BeKTOpa Ha uuc/iao. PasfokeHue BeKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTOopaM. IlpaBuno napannenenunesna. PemeHue 3amad, CBSI3aHHBIX C MIPUMEHEHUEM
rpaBU/I AEeUCTBUM € BeKTOopaMu. [IpsiMoyrosibHasi cucTeMa KOOpAWHAT B MPOCTPAHCTReE.
Kooppunats! Bektopa. [Ipocrelimme 3aziauy B KOOpAWHATAX. YTOJ MeXAY BEKTOPaMH.
CkansipHoe Tpou3Be/ieHWe BEeKTOPOB. BblumMc/ieHWe YIZIOB MeXAY TMpsSMbIMA U
IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIA METOZ, PY PeLlleHUH reOMeTPUUeCKUX 3aau

Tema 3.6. IIpodeccuoHaibHO OpHEHTHPOBAHHOE CO/lep)KaHKe (co/iep)KaHye MPUK/Ia/{HOr0 6

[IpsiMble ¥ MJIOCKOCTH MOy Jis1)

B IIPAKTUUECKUX 3a7jauax Pacriosio>)keHre MpsSIMBIX M TJIOCKOCTEH B OKpY»KarollleM mupe (TpUpOZe, UCKYCCTBe,
apXUTEKTYype, TeXHUKe). PellleHre MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4y

Tema 3.7. Copep>xaHue yueOHOT0 MaTepuasa 2

Pemenne 3azau. [Ipsmele Pemenue 3az1au Ha HaxoKJieHHe reOMeTPUUeCKUX BeTMUUH C UCII0/Ib30BaHUeM arrapara

Y IUVIOCKOCTH, KOOPAUHATLI | BEKTOPHOM a/ireOphl

Y BEKTOp KoHTposibHas padoTa 1o paszgeny 3

Pa3pen 4. OcHoBbI TpUroHoMeTpun. TpuroHomerpuueckue GyHKIUH 26

Tema 4.1. Copep>xaHue yueOHOTo MaTepuasa 6

OCHOBBI TPUTOHOMETPUU CHHyC, KOCMHYC Y TaHT'eHC YHCI0BOrO apryMeHTa. ApKCUHYC, aDKKOCHHYC, apKTaHT€HC
YUCJIOBOTO aprymeHra. TpuroHomeTpuueckas OKPY’KHOCTB, onpejeneHue
TPUTOHOMETPUUECKUX (PYHKIIMM UYMC/IOBOTO apryMeHTa

Tema 4.2. OcHoeHnble | CoziepkaHre yueOHOro MaTepHrasa 6

TPUTOHOMETpUYeCKre [Tpeobpa3oBaHye TPUTOHOMETPUUECKUX BbIpa)KeHWH. OCHOBHbIE TPUTOHOMETPUUYECKHE
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TOX/eCTBa dhopMyibI

Tema 4.3. Copep>xaHue yueOHOT0 MaTepuasa 4

TpuroHnomeTpuueckue Oyukuys. [lepuognueckue GyHkiuu. TpuroHomerpruyeckue (GyHKI[MH, UX CBOWCTBA U

(yHKIMM, MX CBOWCTBA M | rpaduku

rpaduku

Tema 4.4. Copiep>xaHue yueOHOT0 MaTepuasa 6

TpuroHomeTpuueckue PellileHve  TpUroHOMeTpUUYECKUX  ypaBHeHWW. [IpuMepsl  TPUTOHOMETPUUECKUX

ypaBHEHUSI ¥ HePaBeHCTBa HEpaBeHCTB

Tema 4.5. IIpodeccuoHaibHO OpHEHTHPOBAHHOE Cojep)kXaHue (cojep)kaHue HNPHUKI/IA/HOTO 2

Wcnonb3oBaHue MOAYJIs1)

TPUTOHOMETPUU [TpoBefieHMe MpaKTUUeCKUX pacyeToB 1O (opMyJsiaM TPUTOHOMeTpUU. Vcrosib3oBaHue

B npodecCUOHaIbHON | rpadUKOB  (YHKLMH /11 HCCeOBaHUS TIPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIe

cepe BO3HHUKAIOT TPU PeIIeHnH 3a/1au U3 JIPYTUX yUeOHbBIX JUCIUTUIMH U peanbHON XXKU3HU

Tema 4.6. Copiep>xaHue yueOHOro MaTepuasa 2

Perenue 3a7a4 | TpuroHoMeTpuueckue (PyHKLWHU, TOXKAECTBA U YpaBHEHUsI

TPUTOHOMETPUU KonTposbHas padora no pasjeny 4 OK 01,

Pa3pesn1 5. MHOrorpaHHUKH M Tejia BpallleHUus 34 OK 02,

Tema 5.1. Coiep)KaHue yueOHOro MaTeprasa 8

MHororpaHHUKH [ToHsiTMe MHOrOrpaHHMKa, OCHOBHBIE 5JIEMEHTbl MHOIOTPAaHHHKA, BBINYK/Ible U
HEeBbITNIyK/Ible MHOTOIDaHHWKHW; pa3BépTKa MHOrorpaHHuKa. IIpu3ma: n-yrosibHast
NpY3Ma; TPaHU ¥ OCHOBAHUSI TIPU3MBI; TIPsIMast U HaK/IOHHasi IIPU3MbI; O0KOBasi U TIOJTHast
MOBEPXHOCTb Npu3Mbl. [lapannenenune/i, TPSIMOYTO/bHbIM Mapajiiefenurnes; U ero OK 01
cBoricTBa. [Tupamuza: n-yrospHasi TUpaMy/ia, TPAHA M OCHOBaHWE TIMPaMU/IbI; OOKOBast OK 02’
Y TO0JHasi TIOBepXHOCTh TNHpaMU/bl; TIpaBU/bHasi U yCeuéHHasl MypamMuzia. DJieMeHThI OK 05’
NIPU3MbI U TIMpaMU/Ibl. BbIUunC/ieHHe 371eMeHTOB MHOTOTDAaHHUKOB: pé0pa, [uaroHas, OK 06’
AL OK 07

Tema 5.2. Copiep>kaHue yueOHOro MaTepuasa 6

[IpaBubHBIE [IpaBu/ibHBIE MHOTOrPaHHUKU: TIOHSATHE IIPaBUWIBHOIO MHOIOTPaHHHMKA; IIpaBU/IbHAs

MHOTOTPaHHUKH. rpu3Ma U NpaBu/bHas NMMpaMuU/a; MpaBUIbHAsA TPEyro/bHasi MUpaMy/ia U MPaBUIbHbBIN

[Tnowazns TIOBEPXHOCTH | TeTpas3zp; Ky0. [IpefcTaBieHre 0 MpaBU/IbHBIX MHOTOTPaHHUKAX: OKTA3Zp, A0/eKasap U

MHOTOIPaHHUKOB vukocaszip u ap. CeueHus Tpu3Mbl UM TMpamMu/bl. [10mmaae GOKOBOW MOBEPXHOCTH U

TIOJTHOM TIOBEPXHOCTH TPSIMOM TIPU3MBI, IUIOM[AZlb OCHOBaHWM, TeopeMa O OOKOBOM
TIOBEPXHOCTH MpSIMOM Mpu3Mbl.  ILoiaib  OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH
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NpaBUIBHOM MUPAMU/bl, TeopeMa O TUIOMaZii OOKOBOW TOBEPXHOCTH YCEUEHHOU
TTUpaMU/IbI

Tema 5.3.
Tena Bpaienus

CojiepkaHue yueOHOro MaTepyasa

LuiuHapuueckasi TOBEPXHOCTh, 00pa3yrolue IWIMHAPUUECKOW TIOBEPXHOCTH, OCh
LWIMHJPUYECKOW TIOBepXHOCTH. LIWmuHApP: ocHOBaHWsS W OOKOBasi TOBEPXHOCTb,
obpasyromiass 4 0Ch, IUIOUIAb OOKOBOM M TMOMHOW mMoBepxHOCTH. KoHuueckas
TIOBEPXHOCTh, 00pa3yroljie KOHUYeCKOW MMOBEpXHOCTH, OCh W BepIIMHA KOHWYECKOM
noBepxHoCcTH. KOHYC: OCHOBaHMe U BepIliHA, 00pa3yrolijasi ¥ 0Cb, TJI0IIas OOKOBOU U
TIOJTHOM TIOBEPXHOCTU. YCEUEHHBI KOHYC: oOpasyromjue W BbICOTA, OCHOBAaHUS M
6okoBast moBepxHOCTh. Cepa U 1m1ap: 1[eHTp, pafnyc, AUaMeTp, TUIOMIaAb TTOBEPXHOCTH
cdeprl. B3aumHoe pacriosniokeHue cdepbl M TJIOCKOCTH, KacaTe/bHasi TMIOCKOCTb K
cdepe, momjanb chepbl. M300pakeHre Ten BpallleHUs Ha TUIOCKOCTH. Pa3BépTka
LIWIMH/pPA U KOHYCa

Tema 5.4.
O0beMbl W TUIOL[A/U
TIOBEPXHOCTeN Tesn

CojiepkaHuie yuebHOro MaTeprasa

[Tousitvie 06 06bEMe Tesa B mpocTpaHcTBe. OCHOBHBIE CBOMCTBA 00bEMOB Tesl. Teopema
00 00BEMe MPSIMOYTO/ILHOTO Mapasiiesiernuriesia v C/iefICTBUS U3 Heé. 00beM MupamMuzpl U
nipu3mbl. OObEM LUMHAPA, KOHyca. O0bEM Imapa ¥ miomaab chepsl. ITogo0HbIe Tena B
npoctpaHcTBe. COOTHOIIEHUS] MeX/Y TUIOL[A/IIMH TTOBEPXHOCTel, 00béMaMu TI0100HBIX
tesi. CeueHusi LUIMH/pPA (MapaiiesibHO W TIepIieHUKYJISPHO OCH), CeueHus KOHyca
(mapannenbHOe OCHOBAaHWIO U TPOXOJsillee Yepe3 BepIIMHY), CeuyeHHs IIapa.
MHororpaHHUK, OMMCaHHbIN OKO/O cdepsl; cdepa, BliMcaHHas B MHOTOTPaHHUK WK B
TeJI0 BpallleHUs

Tema 5.5.

[BrKeHue B IIPOCTPaHCTBe.
CeueHusi u KOMOWHaIMU
MPOCTPaHCTBEHHBIX (PUTYD

IIpodeccuoHaibHO OpHEHTHPOBAHHOE Cojep)XaHue (cojep)kaHue HNPHUKIIA/HOTO
MOAYJIs1)

CI/IMMeTpI/If{ B TIPOCTPaHCTBE: CUMMETPHUA OTHOCHUTE/IbBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
DJIEMEHTHI CUMMeTpHHU B nmipaMu/iax, MapaJsijaesendrieiax, MMPpaBUJIBHBIX

B NpoeCCUOHAIBHBIX | MHOTOrpaHHUKaX. CUMMeTpUss B TpPHUPOJe, apXUTEKType, TeXHUWKe, B ObITy, B

3a/1auax npodeccun. Vcronb3oBaHWe [BWXKEHUM B TIPOCTPAHCTBe TPY pelleHuM 3ajad.
[TocTpoeHue ceueHHii MHOTOIPAaHHUKOB U TeJl BpalljeHus. Metoz cienoB. KomOuHarus
TeJl BpallleHWss 1 MHOTOTPaHHUKOB. Vcronb3oBaHHe KOMOWHAI[UH MHOTOTPAHHUKOB M
Tes1 BpallleH!sl B MPaKTUKO-OPHEHTHPOBAHHBIX 3a/lauax

Tema 5.6. Copiep>xaHue yueOHOro MaTepuasa

Perienue 3ajau. | BeruncieHve BemMuuH (AJIMHA, yroJi, 00beM, IJIOIIA/[b TIOBEPXHOCTH) reOMeTPUYeCKUX

MHororpaHHUKMd U TeJa

¢uryp, wucrosib3ysi u3ydyeHHble ¢dopmyabl M MeTofpl. IlocTpoeHue ceueHM
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BpallleHus

MHOTOTPAaHHUKOB METO/IOM CJie[]OB, BBIMO/IHEHHWEe (BBIHOCHBIX) TJIOCKMX uepTekeil u3
PUCYHKOB TIPOCTBIX 00BbEMHBIX (DUTyp: BUJ CBEPXY, COOKY, CHU3Y

KonTposibHasi padora 1o paszeny 5

Pa3pen 6. IlpousBoHasi ¥ nepBoo6pa3Has pyHKIHH 50

Tema 6.1. Coiep)kaHue yueOHOro MaTepyasa 2

MOHOTOHHOCTB 1 | [IpoMeXXyTKM MOHOTOHHOCTM (YHKUMU. MaKCUMyMbl M MHUHHMYMbI (YHKLUHU.

9KCTPEMYMBI ¢byHKUMY. | Hanbosiblllee v HauMeHbIIee 3HaueHre QyHKIMH Ha IIPOMEXKYTKe

Touku 3KCTpemMyma

Tema 6.2. Coiep)KaHue yueOHOro MaTeprasa 6

[Tonsatie  HempephIBHOCTH | HempepbiBHbIe QYHKIMU. MeTo/ MUHTepBasIOB [Jisl pellleHrsl HePaBeHCTB

GyHKLMM. Merton

HWHTEpBaJIoB

Tema 6.3. Copep>xaHue yueOHOro MaTepuasa 10

ITpoussogHasi. [MponsBogHass ¢yHKUMK. ['eomMeTpuueckMii W (U3MUECKUI CMBIC/I TIPOM3BOJAHOM.

I'eomeTprueckuii u | [Ipor3BogHbIe 371eMeHTapHbIX (QyHKLUH. POpMyJbl HaXOXKEHUS TTPOM3BOJHOU CyMMBI,

buznueckuii CMBIC/T | TIPOM3Be/IeHUsI U UaCTHOTO (DYHKLIWM

TIPOM3BOJHOMU

Tema 6.4. MonoToHHOCTE | CoziepkaHre yueOHOro MaTepHasa 6

yHKIMM. Touku | [I[puMeHeHWe TPOM3BOJHONM K UCCAeOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U

3KCTpeMyMa 9KCTPEMYMBI

Tema 6.5. Copiep>xaHue yueOHOT0 MaTepuasia 6

Haubonbiiee U | HaxoxxgeHue Haubosblllero ¥ HAaWMeHBIEro 3HaueHWsi (QYHKIUM Ha OTpe3Ke.

HavMeHblllee 3HaueHus | [IpyuMeHeHue TPOM3BOAHOMN [Ji1 HaXOX/EHHs HaWIyylllero pellieHusi B TPUK/IaJHBIX

byHKIUN 3ajjauax, /iJisi onpeziesieHUsi CKOPOCTH MpolLiecca, 3aJaHHOTr0 GopMysioi uian rpadukom

Tema 6.6. Haxoxzenue | IIpodeccioHaIbHO OPHEHTHPOBAHHOE COJep)KaHHe (Cofep)KaHHe IPUK/IAJHOTO 6

ONTHMAa/IbHOTO pe3yJbTaTa C | MOAYJIsl)

TOMOILLIBIO TIPOU3BOAHOU [MpuknasHble 3aZiaud, B TOM 4YMC/e COL[MAJbHO-9KOHOMUUECKOTO U (PU3NUYEeCcKOoro
XapakTepa, UX pelleH’e Cpe/IcCTBAMUA MaTeMaTUUeCKOro aHai13a

Tema 6.7. Copiep>kaHue yueOHOro MaTepuasa 6

[TepBooOpa3Has GyHKIUN ITepBooOpa3Has. Tabsuija mepBooOpa3HBIX

Tema 6.8. Cojiep)kaHue yueOHOro MaTepuasa 6

[Tnoiagp  KpPUBOMHEMHOM

WuTerpan, ero reomeTpryeckuii U (pu3nueckuii CMbIC/. BbluncrieHWe WHTerpasa o

TparieLuu. dopmyna

dopmyne HetoToHa-JIeibHuIa

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
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HreroToHa — JlelibHUITA

Tema 6.9. Copep>xaHue yueOHOT0 MaTepuasa 2
[Tpumenenve npousBogHOM | PerleHue 3ajjau Ha TIpUMEHEHWE TIPOM3BOJHOW W WHTErpajga /s BbIUMC/IEHUS
¥ 11epBo00Opa3Hoil GyHKLUMHM | hU3HMUECKUX BeJIMUYMH M TUIOLIA/IeH
KouTtposibHas pabora mo pa3zeny 6
Pa3pen 7. Teopuisi BepOAATHOCTEH M CTaTUCTHKA 32
Tema 7.1. Copep>xaHue yueOHOTo MaTepuasa 2
[IpencraBnenue JaHHBIX [TpencraBieHue AAHHBIX C MTOMOIIBIO Tab/uI| ¥ quarpamMM. CpeHee aprdMeTHUeCKoe,
Y OnMcaTe/ibHas CTaTUCTUKA | Me[iiaHa, Haubosblllee W HauMeHblllee 3HAaueHWs, pa3Max, [JUCTIepCHsi, CTaHJapTHOe
OTKJIOHEHHEe YKMC/IOBbIX HAOOpPOB
Tema 7.2. Copep>xaHue yueOHOTo MaTepuasa 6
CrnyuJaiiHbie COOBITHS. CrnyyaiiHble KCIepUMEHTHI (OTIBIThI) M C/TyyaiiHble COOBITHS. DJjieMeHTapHbIe COOBITHS
Onepauuu Hag, cOOBITUSIMU | (MCXO/bI). BeposTHOCTH C/IyyaliHOTO COOBITHS. BIM30CTH YAaCTOTBI W BEPOSITHOCTH
cobbiTrii. CilyualiHble OMBITHI C PAaBHOBO3MOKHBIMU 3/IEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH COOBITH B OTBbITaX C pABHOBO3MOKHBIMU 3/IeMEeHTapHBIMU COOBITUSIMU.
Omneparyy HaJ, COOBITUSIMU: TIepeceueHre, 00beJUHEHHE, TTPOTHUBOIIO/IOKHBIE COOBITHSI.
Huarpammbl  Oiisiepa. PopMyria C/I0KEHUS] BepOSITHOCTeM. YC/OBHasi BePOSTHOCTD. OK 01,
YMHOXeHue BeposiTHOCTel. [lepeBO CjlyyallHOro 3KcriepuMeHTa. Popmysa MOJHOM OK 02,
BepoATHOCTHU. He3aBucHMbIe COOBITHS OK 03,
Tema 7.3. IIpodeccuoHa/IbHO OpPHEHTHPOBAHHOE Cojep)XaHue (cojepkaHHe TNPHUKI/IA/HOTO 8 OK 04
BeposiTHOCTB MOy JIs1) OK 06
B npodeccuoHanbHeIX | [TepBruHasi 00pabOTKAa CTAaTUCTUUECKUX JaHHbIX. ['paduueckoe MX TMpe/CTaBIeHUE.
3a/auax HaxoxaeHre cpefHUX XapaKTePUCTHK, HaOmo/aeMbiX AaHHBIX. OIleHKa BepOsSITHOCTH
coObITHSI B PO(heCCHOHANTBLHOM /IesiTe/TbHOCTH, pellleHre MpogdecCHOHaNIbHBIX 3a7iayu Ha
BEPOSITHOCTh ~ COOBITHS, TIpUMEHeHHWe CTaTUCTUYeCKUX METOZOB /sl  pelleHuUs
nipodecCHOHaIbHbIX 3aJau
Tema 7.4. Cojiepkanuie yuebHOro MaTeprasa 4
OneMeHThl KOMOMHATOPUKY | KoMOMHATOPHOE TIPaBU/IO YMHOXKeHUsI. [lepecTaHOBKY U (hakTopHat. UKC/I0 CoOueTaHui.
TpeyrospauK [Tackans. @opmyna buHoma HeroToHa
Tema 7.5. Copep>xaHue yueOHOro MaTepuasa 2

Cepun TmOC/IeZIOBATETBHBIX
UCTIBLITAHUHN

bruHapHel C/yyaliHBIM ONBIT (MCIIBITAaHWE), ycrex W Heygada. HesaBucumele
ucnbITaHysl. Cepyst He3aBUCHMMBIX MCIIBITAHUM /10 IepBoro ycrnexa. Cepusi He3aBUCUMBIX

WcnbiTaHuM bepHyim
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Tema 7.6. Copiep>xaHue yueOHOro MaTepuasa 6
. CnyuaitHasi BenuuuHa. PacripesienieHue BeposiTHOCTel. /luarpamMma pacripefiesieHus.
CnydyaliHble Be/IMYMHBI U o
O [TpumepsbI pacripesiesieHHH, B TOM YKC/ie, TeOMEeTPHUUECKOe U OMHOMUAILHOE.
i/[a 5 'g oc (’)e UucoBble XapaKTepUCTUKK CAyuyaliHbIX BeJMUMH: MaTeMaTh4yeckoe O)XXKUJaHUE,
TeMaTHhuyecK
. . | lMCTIepCUsi U CTaHJApTHOe OTK/IOHeHWe. [IprMepbl TNpUMeHeHHsT MaTeMaTH4YeCcKOro
OXKUlaHue CyuyaliHOM .
A OXWJlaHWs, B TOM UWCJIe B 3ajayax W3 [OBCEJHEBHOU >KW3HM. MaremaTtuueckoe
B o o
oXujaHue OWHAPHOW C/lyuyallHOW BeJIMUMHBL. MaTeMaTUUecKoe OXKH/IaHHEe CYMMBbI
C/ly4aliHbIX BeJMYMH. MareMatnuyeckoe OXKUZAHWE U JUCIIePCUsi TeOMeTPUUecKOro U
OMHOMMATBHOTO pacIipe/ie/IeHUi
Tema 7.7. Copiep>xaHue yueOHOT0 MaTepuasia 4
3akoH Oo/MbIIMX  UHCesl. | 3aKOH GOJBIINX YKMCET M ero poJib B HayKe, pUpo/ie U ob1jectse. BoIOOPOUHLIH METO,
HerpepbiBHBIE ~ C/lydaiiHbIe | UCC/IeZ0BaHUi. [IpUMepbl HEMpepbIBHBIX CAyYalHbIX BeTMUMH. [TOHSATHE O TUIOTHOCTU
Be/IMUMHBI (pacrpefiesieHUs1) | pacrpefie/ieHys. 3a/laud, MPUBOJSAIIME K HOPMa/JbHOMY pacripeienieHuto. [ToHaTHe o
HopwmasnbHoe HOPMaJIbHOM pacrpe/ie/leHuu
pacripefiesieH/e KonTposibHasi padoTa 1o TeMam pasjesna 7
ITpomexyTouHas arrecranus (JK3amMeH) 11
Bcero: 232
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3. YcioBus peanu3anuy NporpaMmsl AUCIUILIMHBI
3.1. JIna peanmu3and NPOrpamMMbl JUCIUIUIMHBI JAO/DKHBI ObITH
NpeAyCMOTPeHbI C/Iejyloliye crielyaibHble IOMeLeHHs:

Peanu3arysi mporpamMmbl AUCIHUIUIMHBI TpeOyeT Hamuuus ydeOHOTO

KaOnHeTa MaTeMaTHKH.

TexHuueckue cpeficTBa 00yUeHUS:

- KOMIUIEKT UepTeXXHOTo 000py/I0BaHUSI U TIPUCITOCOOIeHUI /1Jisl IIKOIbHOM
JIOCKY (TpeyroibHUK, TPAaHCTIOPTUP, LIUPKY/Ib, JIMHEWKA);

- MojiesTi ISl U3yueHus reoMeTpuueckux ¢uryp (4acTu 11eJior0 Ha Kpyre,
TPUTOHOMETPUUYECKUH KPYT, CTepeoMeTprHUecKrii Habop, Habopbl reOMeTPUUeCKUX
Moziesniert U GUryp C pa3BepTKOM).

3.2 IlepeueHb OCHOBHOW H [JOMO/IHUTEJIbHOW y4deOHOM J/IUTEpPATypBhI,
He00X0/UMOi1 /I/IfA 0CBOEHUS ANCHMILINHbBI

boromosioB, H. B. MaremaTuka. 3ajjaui C pelleHUsMU : yueOHUK /st

cpegHero TipodeccruoHampHOTO oOpa3oBanusi / H. B. boromonoB. — 2-e wu3g.,
ucrip. v gon. — MocksBa: W3pgatensctBo  FOpaur, 2026. — 755c¢. —
(TTpodeccronanbHoe ob6pa3oBanue). — ISBN 978-5-534-16211-0. — TekcT :
9/IeKTPOHHBIM // OOpa3oBarenbHass tuiatdhopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/599028

boromonos, H. B. MaremaTuKa : yueOHUK s cpezHero

npodeccroHambHOro obpasoBanusi / H. B. boromonos, I1. . CamotineHko. — 6-e
u3a., mepepab. u gomn. — MockBa : M3gatensctBo FOpaiit, 2026. — 400 c. —

(TTpodeccronanbHoe ob6pa3zoBanue). — ISBN 978-5-534-21352-2. — TekcT :
9/1eKTpOHHBIM // O6pa3oBarenbHass tuiatgopma HOpaut [caiit]. — URL:
https://urait.ru/bcode/598473

Hopodeesa, A. B. Maremartuka : yueOHUK it cpefHero
npocdeccroHampHOrO obpa3oBanusi / A. B. [lopodeeBa. — 3-e u3m., mepepab. u
non. — Mocksa : M3gatenbctBo FOpaiit, 2026. — 422 ¢. — (TIpodeccroHanbHOe
obpasoBanue). — ISBN 978-5-534-19044-1. — TekcT : 5J/IeKTPOHHBIM //
OO6pa3oBaTenbHast raTopma FOpaur [cauT]. — URL:

https://urait.ru/bcode/583955
I'mcuH, B.B. Matematuka. [IpakTHKyM : y4eOHUK /i1 CpeJHEro

npodeccroHambHOro obpa3zoBanusi / B. b. 'mcun, H. III. Kpemep. — Mockaa :
N3parensctBo FOpaiit, 2026. — 202 c. — (IIpodeccruonanbHoe obpa3oBaHue). —
ISBN 978-5-9916-8846-8. — Tekct : »3nekTpoHHbIi // (OOpa3oBaTe/bHas

nnaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/584904
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3.3. MudopmarnuoHHoe odecreyeHHe pead3aiy MPOrPaMMbI

[ng peanusalyyd TPOrpamMMBI

6ubmmoreunsiii  doHx UYebokcapckoro

vHCTUTYTa ((punuana) MOCKOBCKOTO TOJIMTEXHUUECKOTO YHUBEPCHUTETa HUMeeT

3JIEKTPOHHLIE

obOpa3oBaresibHble U

MH(OpMallMOHHble  PecypChl

WCTI0/Th30BaHMs B 00pa3oBaTe/ibHOM IIpoliecce.
OneKTpoHHO-O0MbMoTeuHble cuctembl (OBC), BK/IIOUaroIye 371eKTPOHHbIN
KaTasior 1 MOJIHOTEKCTOBbIE JOKYMEHTHI:
- ObC «JIAHb» -https://e.lanbook.com/
- O6pa3oBarenbHas ratdhopma FOpaiT - https://urait.ru
- IPR SMART -https://www.iprbookshop.ru/

ITpodeccronanbHas 6a3a
JAHHBIX ¥ UH(OPMALMOHHO-
CIIPaBOYHBIE CUCTEMBI

WudbopMmaliys o rpaBe COOCTBEHHOCTH (PEKBU3UThI
JIOrOBOpA)

YuurtenbCKUii TIopTal
https://www.uchportal.ru/

Ypoku, ripe3eHTalu, KOHTPOJIbHbIE PAabOTHI, TECTHI,
KOMITbIOTEpHbIE TTPOTPaMMbI, METOJUUECKHe pa3paboTKu
10 PYCCKOMY SI3BIKY U JIUTEpaType.

HayuHasi 3/IeKTPOHHast
o6ubmoteka Elibrary
http://elibrary.ru

Hayunas snekrponHasi 6ubmoreka eLIBRARY.RU - ato
KpYITHeNImit POCCUMCKUM vH(OpMal[OHHO-
aHATIMTUUeCKUH TIOpTajs B 00/1aCTH HayKW, TeXHOJIOTHH,
MeZWIMHBI U 00pa3oBaHusi, cofepsKaluii pedepaThl U
TIO/THbIe TEeKCThl Oomee 26 M/IH HAyuHBIX CTaTedl u
nyOMKalii, B TOM 4YKC/ie 3/IeKTPOHHBbIe Bepcuu bOoree
5600 poCCHMHCKHX Hay4HO-TeXHUUECKHUX >KypHasOB, W3
KoTophix Oomee 4800 >XypHa/ioB B OTKPBITOM [OCTYIIE
CBOOO/IHBIN [JOCTYTI

OO6pa3oBaTenbHbIH
«Yueba»
https://www.ucheba.com/

TopTant

Ha noprane mnpejcraBieHbl pas/MuHble TeMaTHUeCKHe
paszesbl, BKJIIOUaroL1e Karasior yuebHOTO
obopy/ioBaHUs, 9SK3aMeHAl[MOHHble U TeMaTUyecKue
TUIaHbl,  TIOypPOUHble  pa3paboTKH,  MeTOJUYeCKYIO
KOMNWJ/IKY, MaTepHaJbl o VMH(OPMalLOHHBIM
TEXHOJIOTUSIM B LIKOJIe, TICUXOJIOTHH, [IOLIKOJEHOMY
BOCITUTaHMUIO, JIOTIOJTHUTE/TBHOMY obpa3zoBaHm1o,
yTipaB/ieHHI0 0Opa3oBaHNeM M BHEK/IAaCCHOUM paboT

denepaabHbIN
«Poccurickoe
obpa3oBaHue» [D1eKTPOHHBIM
pecypc] — https://ro-edu.ru/

ropTasn

denmepanbHbl  MOpTan «Poccuiickoe obpa3oBaHue» —
YHUKa/IbHBI WHTEpHeT-pecypc B cdepe obOpa3oBaHusI U
HayKH.

E>xenHeBHO MyO/MMKyeT caMble aKTyajbHble HOBOCTH,
aHOHCHI COOBITHH, WH(OPMAI[MOHHBIE MaTepHasbl [IJIs
IIMPOKOr0 Kpyra uuTaTesied. EkeHeZlelbHO Ha roprase
pa3MeIlaTCcs 3KCK/I03UBHbIE MaTepuasbl, UHTEPBbIO C
BeZlyLIMMH ClieL{ia/IMCTaMy — TeflaroramMu, rICUX0JI0raMu,
yUeHbIMU, PENIOPTaKW U aHA/IUTUUECKUe CTaThbH.
YuraTenu MOAyYarOT AOCTYN K HOPMaTHUBHO-TIPaBOBOM
0aze cdepbl 00pa3oBaHUs, OHHU MOTYT II0JIb30BaThCS
CaMbIMM Pa3/IMYHBIMU T0JIe3HBIMU CepPBUCAaMU — TaKUMH,
KaK OH/IalH-TeCTUPOBaHUe, OIpPOChl [0 AaKTyaJbHbIM
TeMaM U T.J.

ISt
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4. KoHTpO/Ib U OLIeHKa pe3y/IbTaTOB 0CBOEHUsA

M CIUILIMHBI

KOHTpOJ'IB H OIE€HKa pe3y/IbTdTOB OCBO€HHA [AUCHUIVIMHBI PACKPBIBAIOTCA

uepe3s  AUCHUIIMHAPHBIE

pe3yJbTarthl,

HallpaBJ/IEHHbIE  HA

(opMHupoOBaHue

KOMIIETeHIIUHM T10 pa3/iesiaM U TeMaM COZiep>KaHust yueOHOro MaTepHaria.

O01as KoMneTeHIHs Pazpen/Tema Tun OI[€HOUYHBIX
MepOnpHuATHUSA
OK 01. BeiObupats croco0bl | Tema 1.1, 1.2IT-o/c?, 1.3, | TectupoBaHue
peleHus 3agau | 1.4IT-o/c, 1.5T1-o/c, 1.6. YcTHBIM orpoc
ripodecCOHa/IbLHOM Tewmnbr 2.1- 2.7, 2.8 T1-o/c, | MaTemaTuueCcKuii JUKTAHT
JledTeJIbHOCTU  TIPUMEHHUTeNIbHO | 2.9. [IpencraBnenuve
K pa3/IMYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3y/bTaTOB TPaKTUYECKUX
3.7. pabot
Temsr 4.1 - 4.4, 4.511-0/c, | KonTponbHast paboTa
4.6. BrinosineHue 3a/laHU
Temnbr 5.1, 5.2, 5.3[1-0/c, | MpOMeXyTOUHOM
5,4, 5.5I1-o/c, 5.6. arTrecTalnyuu
Temnl 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temsr 7.1, 7.2, 7.3I1-0/c,
74-7.7.
OK 02. Wcnonb3oBate | Tema 1.1, 1.211-o/c, 1.3, | TecTtupoBaHue
COBpeMeHHble CpefCTBa Ioucka, | 1.411-o/c, 1.5I1-0/c, 1.6. YcTHBIN orpoc
aHanu3a W uHTepripetauuu | Tembr 2.1- 2.7, 2.8 [1-o/c, | MaTemaTu4eCcKuii JUKTAHT
MH(popMaLy, 2.9. [TpencraBnenue
u vHpopmaionHele | Tembl 3.1 - 3.5, 3.6I1-0/c, | pe3y/ibTaTOB IpaKTUUeCKUX
TeXHOJIOTUU /11 BBINIOJIHeHus | 3.7. pabor
3a/1au nipodeccroHansHOM | Tembr 4.1 - 4.4, 4.511-0/c, | KonTponbHast paboTa
JlesTeJIbHOCTU 4.6. BeinosiHeHue 3a/laHU
Tembr 5.1, 5.2, 5.3[1-0/c, | IpOMeXyTOUHOM
5,4, 5.5I1-o/c, 5.6. arTecTaluu
Tewmnl 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temsr 7.1, 7.2, 7.3I1-0/c,
74-7.7
OK 03. ITnanuposate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
U peamu3oBbIBaTh cobctBeHHoe | 1.411-o/c, 1.5I1-o/c, 1.6. YcTHBIM orpoc
ripodeccoHa/bHOE Temnr 2.1- 2.7, 2.8 [1-0o/c, | MaTemaTu4eCcKuii JUKTAHT
U JINYHOCTHOE pasButue, | 2.9. IIpencrasienue
TrpeAIIpUHUMAaTeIbCKYH0 Tems! 3.1 - 3.5, 3.6II-0/c, | pe3y/bTaTOB IPAaKTUYECKUX
JesITe/TbHOCTh 3.7. pabor
B 1ipodeccruoHamsHOM  cdepe, | Temer 4.1 - 4.4, 4.511-0/c, | KonTponbHast paboTa
WCII0/Ib30BaTh 3HaHug | 4.6. BeinosiHeHue 3a/laHUi
no ¢uHaHcoBoi rpamotHOCTU | Temel 6.1 - 6.5, 6.6I1-0/c, | MpPOMeXYyTOUHOI
B PasIMyYHbIX JKU3HEeHHbIX | 6.7-6.9. arrecraluu
CUTYyaLAsX Temnr 7.1, 7.2, 7.3I1-0/c,
7.4-7.7
OK 04. OddektuBHo | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBaHue

B3aI/IMO,ELEI‘;ICTBOBaTb n pa6OTaTb

1.4I1-o/c, 1.5I1-0/c, 1.6.

YcTHBIN onpoc

3 TpodeccroHanbHOe OPMEHTUPOBAHHOE CO/Iep)KaHKe (Co/lepKaHue MPUKIAHOT0 MOJLY/Is1)
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B KO//IEKTHBE X KOMdH/e

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

Temnr 5.1, 5.2, 5.3I1-o0/c,
5,4, 5.5I1-0/c, 5.6.

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

MatemaTrueckuii JUKTaHT
[IpencraBnenuve
pe3yJIbTaTOB IPaKTHYeCKUX
pabot

KonrpossHast paboTa

6.7-6.9. BrinonHenue 3a/laHuN
Temsr 7.1, 7.2, 7.3[1-0/c, | NpOMeXyTOUHOM
7.4-7.7 arTecTaluu

OK 05. OcymectByiate yctHyrwo | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBaHue

N MMCbMEHHYIO KOMMYHHKALIWMIO

Ha TOCYJApCTBEHHOM  SI3bIKe
Poccuiickoit Denepaiyu
C yueToM ocobeHHOCTeH
COLIMATLHOTO

Y KyJIbTYPHOT'O KOHTEKCTa

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

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

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

YCTHBIM orpoc
MaremMaTruueckuii IUKTaHT
IIpencraBnenuve
pe3y/ibTaTOB TIPAaKTUYeCKHX
pabot

KontposnbHast paboTa

4.6. BrinosiHeHue 3a/laHuM
Temnr 5.1, 5.2, 5.3[1-0/c, | TIpOMeXyTOUHOM
5,4, 5.5I1-o/c, 5.6 arTecTaluu
OK 06. TIposBnsate rpaxzganHcko- | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBaHue
NaTpUOTUYECKYHO nosuumto, | 1.4I11-o/c, 1.511-0/c, 1.6. YcTHBIM orpoc
JIeMOHCTpUpPOBaTh  oco3HaHHOe | Temsl 2.1- 2.7, 2.8 Tl-o/c, | MaTeMaThyeCKUil TUKTaHT
roBeieHue Ha OoCHOBe | 2.9. IIpencraBnenuve
TpaJULIMOHHBIX Tewmsbl 4.1 - 4.4, 4.5I1-0/c, | pe3y/bTaToOB IIPaKTUYECKUX
o0IrieuesIoBeUeCKUX IeHHOCTeH, | 4.6. pabor
B ToM uucie ¢ yuerom | Temsl 5.1, 5.2, 5.3[1-o/c, | KoHTponbHasi paboTa
rapMOHM3aL[UA 5,4, 5.5I1-0/c, 5.6. BeinonHenue 3alaHuMI
MeyKHaLMOHAIbHBIX Tembr 7.1, 7.2, 7.3[1-0/c, | mpoOMeXyTOUHOI
Y MeXXPeJIMTMO3HbIX OTHOIlIeHu!, | 7.4 - 7.7 arrecraluun
TIPUMEHSITh CTaH/apThl
aHTHKOPPYILIMOHHOI O
TOBe/IeHUsI
OK 07. CopetictBoBath | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBaHue
COXpaHeHU!o okpyxatomten | 1.4I1-o/c, 1.5I1-0/c, 1.6. YcTHbIl oripoc
cpefpl, pecypcocbepexxenuto, | Temsl 2.1- 2.7, 2.8 TI-o/c, | MaremaTuueckuii MKTaHT
TIPUMEHATh 3HaHuA | 2.9. [Ipencrasienue
00 U3MEeHeHUU kmumarta, | Temsel 3.1 - 3.5, 3.6I1-0/c, | pe3y/bTaTOB IpAaKTUYECKUX
TIPUHLUIIBI 6epexxmBoro | 3.7. pabot
TIPOU3BO/ICTBA, s¢pdextrBHO | Temnbr 5.1, 5.2, 5.3[1-o/c, | KoHTponbHas pabora
JleliCTBOBaTb B upe3BblUavHbIX | 5,4, 5.5I1-0/c, 5.6. BeinosineHue 3a/laHU
CUTYyaLUAX Tems! 6.1 - 6.5, 6.6I1-0/c, | MpOMeXyTOYHOMI
6.7-6.9 arrectaluu
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JINCT JOTIOJTHEHUN 11 MU3MEHEHUI
paboueii mporpaMMbl AUCITUTITMHBI

Pabouasi mporpaMma AMCLMIUIMHBI pacCMOTpeHa, oOcyxjeHa W ofo0peHa Ajist
vcriosiHenust B 202__-202__ yuyeGHOM rosly Ha 3aceflaHuM Kadeapbl, TpOTokoJ No
OT « _ « 202 T.

BHeceHb1 AOIIOJIHEHHWA U U3MEHEHU S

Pabouasi mporpamma [UCLIMIUIMHBI pacCMOTpeHa, oOcyxjeHa U ofo0OpeHa s
ucrnonHenusi B 202__-202__ yuebHOM rozly Ha 3acefjaHuM Kadeapbl, IPOTOKOJ No
OT «  « 202 .

BHeceHbI AOIIOJIHEHHA 1 U3MEHEHU S

Pabouass mporpamMma JUCIMIIIMHBI PacCMOTpeHa, obcykaeHa U ofobpeHa st
vcronHenus B 202_ -202__ yueGHOM roay Ha 3acefiaHuM Kadeapbl, TpoTokos No
OT «  « 202 .

BHeceHbI JOIIO/IHEHHWSA 1 U3MEHEeHHUA

Pabouasi mporpamMma AMCIUIUTMHBI pacCMOTpeHa, oOCy»aeHa W omoOpeHa s
vcronHenus B 202_ -202__ yueGHOM rofy Ha 3acefilaHUM Kadeapbl, TpoTokos No
OT «  « 202 .

BHeceHbI AOIIO/IHEHHWA 1 U3MEHEeHUA
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