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1 Crpykrypa mnporpamMMbl o00meo0pa3oBaTe/lbHON Yy4eOHOH JUCLIMILIMHBI

MaremMmaTHKa

1.1 ITosscHuTe/THLHAA 3aNHCKa

I[Tporpamma obirieobpa3zoBarenbHOM yueOHOW guCLUIUIIHA MaTteMaTrKa, TipeiHa3HaueHa
JJI1 M3y4deHUs] MaTeMaTHKU B TpPOQeCcCHOHAIbHBIX 00pa3oBartenbHbIX opraHu3anusx CIIO,
peanu3ymooUMX oOpa3oBaTe/bHYH0 IporpamMMmy cpejHero obilero obpasoBaHus B Ipefesax
OCBOEHHSI OCHOBHOH TTpodeccroHaIbHOM ob6pa3oBarebHOM nporpammbel CITO (OITOIT CITO) Ha
6a3e ocHOBHOTO 0011[eT0 0Opa30BaHMs TTPU TIOJATOTOBKE CTEIUaIMCTOB CPeJHEr0 3BeHa.

[lporpamma pa3paboraHa Ha ocHoBe TpeboBanuii PI'OC cpesHero obiero
obpa3oBaHusl, Npe/ibsBIISEMbIX K CTPYKTYpe, COZep’KaHHI0 U pe3y/ibTaTaM OCBOeHHs yueOHOM
JUCLUIIMHBI « MaTeMaTrKa», B COOTBETCTBUM C PekoMeHalMsiMU 110 OpraHU3aLiuy MoTyYeHus
cpexnHero obmiero obpa3oBaHus B mpejesiax 0CBOeHHsI 00pa30BaTebHBIX MTPOTPaMM CpeJHero
npodeccrioHanbHOr0 00pa3oBaHusi Ha 0a3e OCHOBHOTO 00miero o0pa3oBaHUs C yUeTOM
TpeboBaHuil (esiepanbHBIX TOCY/apCTBEHHBIX 0Opa3oBaTe/bHbIX CTAHJAPTOB U IOTydaeMoii
npodeccud WK  CIeI[HaJlbHOCTH CpeJHero mpodeccoHanbHOrO ob0pa3oBaHus (TIMCbMO
[enapTamMeHTa roCyJapCTBeHHOM TOMIMTUKUA B cepe moArotoBku paboumx kagpos u [I10O
MuHo6pHayku Poccuu ot 17.03.2015 Ne 06-259), ¢ yuerom TpeboBaHuii mosoxeHus «O
pa3paboTke pabouux mnporpamm o001jeoOpa3oBaTe/bHbIX YUYeOHbIX AUCLMIUIMH OCHOBHOM
npodeccHoHaIbLHOM ~ 0Opa3oBaTe/lbHOM  TIPOrpaMMbl  CpegHero  MpodecCroHaTLHOTO
oOpa3oBaHUsI».

CopepkaHue mporpaMmbl «MaremaTKa» HarpaBieHO Ha JOCTYKeHWe CreyHOLuX

Lesei:

- obecrnieueHrie cHOPMHUPOBAHHOCTH TIPEZCTABEHHWN O COLMA/IbHBIX, KYJbTYPHBIX U
WCTOPUYECKUX (paKTOpaxX CTaHOBJIEHUsI MaTeMaTHKHY;
obecrieueHre  Cc(OPMUPOBAHHOCTA  JIOTMUECKOTO,  aArOPUTMUYECKOTO U
MaTeMaTHUueCKOro MBbILIeHUS;
obecrieueHre CcHOPMUPOBAHHOCTU YMEHWI TMPUMEHSTh T0JyuyeHHble 3HaHWS TIpU
pellleHnH pa3/IMuHbIX 3a/1ay;
obecrieueHre COPMUPOBAHHOCTH TIPEJCTAB/IEHU O MaTeMaTHKe KaK 4YacTh
o011leyesioBeueckol Ky/bTypbl, YHUBEPCaJbHOM si3blke HayKH{, TO3BOJISIFOIIEM OMMCHLIBATh U
W3yuaTh peasibHbIe TIPOLIeCChI U SIBJIEHUS.
B mporpaMmy BK/IIOUEHO Cojlep)KaHUe, HaripaB/ieHHOe Ha ()OpMUpOBaHUe y CTYJeHTOB

KOMITeTeHLIMHM, HeoOXOAUMBIX /i1 KauecTBeHHOro ocBoenuss OITOIT CITO Ha 6a3e OCHOBHOIO



ob1iero obpa3oBaHusi € ToJjiyueHHeM cpejHero o6iero obpa3oBaHusi TIPOrPaMMbI TIOATOTOBKU
crieLianucToB cpefHero 3BeHa (ITIICC3).

ITporpaMma MOXXeT UCIT0/Tb30BaThCs IPYTUMH MPOdeCcCHoHaTbHBIMIA 00pa30BaTe/TbHBIMU
OpraHu3aLUsIMH, pean3yomyuMy 00pa3oBaTe/bHYI0 TIPOrpaMMy CpeJHero o0iiero oo6pa3oBaHust
B Tipefiesiax ocBoeHuss ocHoBHoW OIIOIT CIIO Ha 6a3e ocHoBHOro o6iero o6pa3oBaHUs

(TITICC3).

1.2 OOmasa xapakTepuCcTHKa o00Ieo0pa3oBaTe/IbHOM Y4Ye0HOH AMCIUIUIHHBI

MaremMmaTHKa

MaTtematvka siBisieTcs (yHZaMeHTambHOUW 00Ije00pa3oBaTe/lbHOM JUCIIUTUIMHOM CO
CJIOKUBIIMMCSI  YCTOWYMBBIM ~ COZIEP)KaHHWEM U OOI[UMHM  TpeOOBaHUSIMH K  TIO/ITOTOBKE
00yyJaroImuxcsl.

B npod)eCCMOHATBHBIX oOpa3oBaTe/TbHbIX OpraHu3aLusx, peaM3yIoImx
obOpa3oBaTe/ibHYI0 TIpOrpaMMy cpefiHero obiiero oOpa3oBaHusi B npefienax ocBoenus OITOIT
CIIO nHa 6a3e ocHoBHOro oOIiero o6pa3oBaHusi, HW3yueHWe MaTeMaTHKd UWMeeT CBOU
0Cc0OEHHOCTH B 3aBUCUMOCTH OT Tipodusist ipodecCoHaIbHOTO 00pa30BaHusl.

IMpu ocBoenun crermanbHocTeld  CITO  COLMATBHO-9KOHOMUYECKOTO  MPOQUIS
MaTeMaTHKa u3yuaeTcs Oosiee yriayOsieHHO, Kak rmpoduabHas yueOHas [JUCLIMIUIMHA,
YUWTBIBAIOIIAs CrelU(UKy CITeluaJbHOCTeH. JTO BBIpA)KAeTCS B COJeP)KaHUM 00yueHus,
KOJIMYEeCTBE YACOB, BBIZIE/IIEMBIX Ha W3yUYeHHE OT/Je/NbHBIX TeM IPOrpaMMbl, TJyOMHE HX
OCBOEHHUsI CTy[eHTaMH, 00beMe M XapakKTepe TMPaKTHUUECKUX 3aHATHH, BUAAX BHeayAUTOPHOMN
CaMOCTOSITe/TbHOM paboThI CTYZIEHTOB.

OO6mme nenw w3yueHWs MaTeMAaTUKA TPAAUI[MOHHO pealM3ylTCd B  YeThIpex
HarpaB/IeHUSIX:

o0iriee rpe/icTaB/ieHUe 00 UEsTX U METO/IaX MaTeMaTHKH;
WHTe/JIeKTyalbHOe Pa3BUTHE;

OBJIaJieHHe He0OXOANMMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;
BOCITUTaTe/IbHOEe BO3/IeHCTBYE.

[Mpodunuzaiust 1iesield  MaremMaTHueckoro o0Opa3oBaHMSI OTpa)kaeTcsi Ha BbIOOpe
TIPUOPUTETOB B OpraHW3alyu y4yeOHOU /esiTelbHOCTH oOydvarommxcs. s cornpanabHO-
5KOHOMUYECKOro Tipodussi TpodeccroHa/bHOTO 00pa3oBaHUsl BBIOOp Iefiel CMellaeTcss B
TparMaTU4eCcKOM HarpaB/IeHWH, MPelyCMaTPUBAIOIeM YCHIeHHe W paciliipeHue TPUK/IaHOTO
XapakTepa W3yueHWs MaTeMaTHKH{, MPEerMYIIeCTBeHHON OpHEeHTAllMd Ha a/rOPUTMHUYECKUH

CTW/b TI03HABaTeILHOM AedaTe/IbHOCTH.



V3yueHrie MaTeMaTHKU Kak NMpopUIbLHON 061eobpa3oBaTenbHON yueOHON JUCLUIIIMHEI,
yUMTBIBatOLIel crieljdrKy ocBavBaeMbIX CTyjeHTaMu crieruanbHocTeit CI1O, obecrieuriBaeTcs:

BbIOOPOM Pa3/IMYHBIX MOAXO/I0B K BBe/IEHHUIO0 OCHOBHBIX TOHSITUIA;

¢dopMrpoBaHreM cUCTeMbl Y4yeOHBIX 3aflaHui, oOecreunBarOUMX 3ddeKTHBHOE
OCyIIleCTB/IeEHNEe BBIOPAHHBIX L{€/IeBBIX YCTaHOBOK;

oboraijeHueM crieKTpa CTHIeld y4eOHON [esTelbHOCTH 3a CUeT COIJIaCOBaHHUS C
BeIyLIUMHU JlesiTeJTbHOCTHBIMM XapaKTepUCTUKaMU BbIOpaHHOM crieljanbHOCTH. [IpodunbHas
COCTaBJISIIOLIAsl OTPa’kaeTcst B TpPeOOBAHUSX, K MOATOTOBKe 00yUaroLMXCsl B YaCTH:

o0meil  cucTeMbl ~ 3HAHWUW:  COZlep)KaTe/bHble  TPUMEPbI  HCIIOJB30BaHUS
MaTeMaTHUeCKuX Wzieid 1 MeTOZI0B B NPo¢eCcCUOHA/IbHOM JleATeIbHOCTH;

YMEeHHIA: pa3/iuurie B ypOBHe TpeOOBaHMIA K CJIOKHOCTH TIPUMEHSIEMBIX aJITOPUTMOB;

MPaKTUUeCKOr0  WCTO/Mb30BaHMSl  MPUOOpeTeHHbIX  3HaHUM W YMEHHWil:
WH/IUBHU/yallbHOTO Y4eOHOTO OIbiTa B TIOCTPOEHWM MaTeMaTHUeCKUX MO/esield, BBITIOTHeHUH
UCC/iej0BaTeIbCKUX NIPOEKTOB.

TakuMm o6pa3oM, peanu3ainsi cofepykaHusi y4uyeOHOM [UCLIMIUIMHBI OpPUEHTHUPYeT Ha
TIPUOPUTETHYIO POJIb TIPOLIECCYaNbHbIX XapaKTePUCTUK Y4eOHOM paboThl, 3aBUCSIUX OT
nipodust ipodeccroHaIbHOTO 00pa30BaHus, TIOYUYeHHs OTbITa MCIOIb30BaHUS MaTeMaTHKH B
cofiep>KaTebHbIX U TPOGeCcCHOHATbHO 3HAUMMBIX CHUTYaL[UsiX 10 CpaBHEHUIO C (opMasbHO-
YPOBHEBBIMU  De3y/IbTaTUBHBIMU  XapakTepucThkamMu o0OyueHusi. Copiep)kaHue yueOGHOMU
JUCLUIIMHBL  pa3paboTaHO B COOTBETCTBMM C OCHOBHBIMU COZlepKaTelbHBIMU JIMHUSIMU
00yJeHUs] MaTeMaTHKe:

anrebpavueckasl JIMHMS, BK/IIOYalOllasi CUCTeMaTH3aliMl0 CBeJeHWH O 4YHC/ax;
u3yuyeHHe HOBbIX U 0000IleHMe paHee W3yueHHBbIX oOrepaLuil (Bo3BeleHHMe B CTelleHb,
u3BJIeUeHue KOpHs, jorapudmMUpoBaHuie, CUHYC, KOCUHYC, TaHI'€HC, KOTaHTeHC U obpaTHble K
HUM); U3yuyeHHe HOBBIX BH/IOB UHC/IOBBIX BbIp&)KeHUH U (OpMYyJ; COBepLIeHCTBOBaHUE
NpaKTUUeCKUX HaBBbIKOB W BBIUMC/IMTENbHOW KY/bTYphl, paclIMpeHHe U COBeplLIeHCTBOBaHUe
anrebpanueckoro arrapaTa, C(hOpMUPOBAaHHOTO B OCHOBHOM IIKOJe, W €ro IpuUMeHeHHe K
pelleHNI0 MaTeMaTUYeCKUX U MPUK/Ia{HbIX 3a/1ay;

TeOpeTHUKO-(PYyHKI[MOHa/IbHAs JIMHUS, BK/IIOUAloIlas CUCTeMaTH3alyio0 U paclidpeHre
CBefleHUM 0 (PyHKLUSIX, COBepIIeHCTBOBaHMe rpapuueckux yMeHHi; 3HAKOMCTBO C OCHOBHBIMU
uzilessMM U MeTOJaMu MaTeMaTMUYeCKOro aHaau3a B oObeMe, MO3BOJISIIOILEM HCC/Ie/l0BaTh
j/leMeHTapHble (YHKLMM M pelliaTh TMpOCTeilliie reoMeTpuuyeckue, (u3dyeckue U JApyrue
TIpUKJIa/IHbIe 3a/jauu;

JIUHWSI ypaBHEHWM M HepaBeHCTB, OCHOBAHHAsi Ha IIOCTPOEHUM U HCC/Ie[0BaHUU

MaTeMaTHUeCKUX MOjiefiel, TiepeceKaroIasicsi C anredpanueckon U TeopeTHKO-(QOyHKITMOHA/TEHON



JVHUSMH U BKJIIOUYAKOIasi pa3BUTHe, W COBEpIIEHCTBOBaHWE TeXHUKHU airebpanyeckux
nipeoOpa30BaHuii [i71s1 pellieHus] ypaBHeHUM, HepaBeHCTB U CUCTeM; (hopMUpOBaHMe CITIOCOOHOCTH
CTPOUTh W WCC/Ie[0BaTh TIPOCTEHIIe MaTeMaTHUeCKHe MOZETH TPU PeIIeHUH MPHUKIaJHBIX
3ajiau, 3a/la4 U3 CMEXKHBIX U CIleliUaJbHbIX JUCLIUIUINH;

reoMeTpuueckasi  JIMHWS,  BK/IIOYAlOL[asi ~ HaryisifiHble  TIpeJCTaB/ieHUs O
MPOCTPAHCTBEHHBIX (Urypax U U3yuyeHHWe UWX CBOWCTB, (OpPMHpOBaHME U pa3BUTHE
TIPOCTPAHCTBEHHOTO  BOOOpa)keHWs, pPa3BUTHE CIIOCOOOB TreoMeTpUYeCKMX W3MepeHUH,
KOOP/IMHATHOTO Y BEKTOPHOT'O METOZOB /IJIsl pellieH!Us] MaTeMaTUYeCKUX Y MPUKJIaZHbIX 3a7iau;

CTOXaCTUUeCKas JIMHUS, OCHOBAHHAs Ha pa3BUTUM KOMOWHATOPHBIX YMEHHH,
TIpe/ICTaB/ieHnd O BepOSTHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY)Karolllero Mupa.
Pasgesnsl (TeMbl), BK/IIOUEHHbIE B CO/lep)KaHWe yueOHOW AUCLIMIUIMHBL, SIBJISFOTCS OOIIMMU JJist
Bcex rpodwumeil npodeccroHasbHOrO 00pa3oBaHUsl U TPU BceX oObemMax yueOGHOTO BpeMeHU
He3aBUCUMO OT TOro, sBsieTcss U ydyebHas aucuuravHa «Marematuka» 6a3oBod win
PO UIbHOMU.

B TemaTMueckoM IUlaHe TMpPOrpaMMbl y4yeOHBI MaTepuas Ipe/CTaBieH B Qopme
yepeayIOIIerocsi pa3BepThIBAaHUS OCHOBHBIX COZep)KaTeNbHBIX JIMHUM  (anreOGpanyeckoi,
TeopeTUKO-(PyHKIMOHA/IbHOW, ypaBHEHWM W HepaBeHCTB, reOMeTPUUeCKOM, CTOXaCTUUeCKOW),
YTO TO3BOJIIeT TUOKO HCTIO/Bb30BaTh WX PACIOIO)KeHWe W B3aUMOCBs3b, COCTAaB/IATH PabOuMii
KaJleHJapHbIid TUIaH, TI0-pa3HOMY uepefiysi y4eOHble TeMbl (T/IaBbl yueOHUKA), YUMUTHIBAs
npoduis TpodeccoHanbHOTO 00pa3oBanus, creruduky cneruanbHocT CITIO, rmyOuHy
M3yueHUsi MaTeprasa, ypoBeHb MOATrOTOBKH CTY/I€HTOB T10 TIpeMeTy.

W3yuenne oOieobpa3oBaTenbHON yueOHOW AUCLMIUIMHBI «MareMaThKa» 3aBepllaeTcs
Mo/iBe/leHueM UTOrOB B (pOpMe 3K3aMeHa B PaMKaxX MPOMEXYTOUYHOW aTTecTallu CTYZEeHTOB B
nipotiecce ocBoeHusi ocHOBHOM OIIOIT CITO ¢ mosyyeHueM cpefgHero oOirero obpa3oBaHus
(TITICC3). B pa3gene nporpammbl «Cofiep)kaHue yueOHOM AUCLUIUIMHBD» KYPCUBOM BblJje/ieH
MaTepHas, KOTOPbIM TIpYM M3yYeHWH MaTeMaTHKH Kak 0a30BOM, Tak W MPOGWIbHOW yueOHOM

AWUCLUIVIMHBI, KOHTPOJIIO HE MOJAJ/IEXHUT.

1.3 MecTo yueGHOI 001je00pa3oBaTe/TbHOM yUe0HOH AMCIUIUIMHBI MaTeMaTHKa

YuebHast [gucCLMIUIMHA MaTemaThKa $SIB/IsieTCss y4eOHbIM TpeAMeToM 00si3aTenbHOM
nipeiMeTHOU obsactu «Maremaruka u nHdopmarrka» ®I'OC cpepHero obiero obpasoBanust. B
NpodeccHoHaNbHBIX  00pa3oBaTe/bHBIX ~ OpPraHU3alMsX, peanu3yloLMx 00pa3oBaTebHYO
nporpamMMmy cpefHero obiero obpasoBanust B mipefenax ocBoenusi OTIOIT CIIO Ha 6ase

OCHOBHOTO 001riero obpa3oBaHusi, yueOHasi AUCIMIUIMHA «MaTeMaTHKa» M3ydaeTcs B



obiieobpa3oBarenbHOM 1UK/Ie yuebHoro tuwiaHa OIIOIT CIIO Ha 6a3e OCHOBHOTrO 0OIIeTro
obpa3oBaHus C TmosiyueHHeM cpefHero obijero ob6pasoanus (ITTICC3). B yueGHbIX TlaHax
[MTICC3 yuebHast guctumrmHa «MaTeMaTHKa» BXOAWT B COCTaB 0o0uX 001eobpa3oBaTe/bHbIX
yueOHBIX AMCLUIUIMH, (OPMHUPYEMBIX U3 00s13aTe/IbHBIX TpeAMeTHbIX obsacteir PI'OC cpegHero
obujero  obpasoBanusi, Ay crermanbHocTedd  CITO  COOTBETCTBYHOLIETO  TIPOQUIIS

nipodecCUOHaTFHOTO 00pa30BaHMS.

1.4 (I)OpMI/II_)OBaHI/Ie JIMYHOCTHBIX pe3y/IbTATOB BOCIHTATE/THHOM paﬁon,l

o0yuarommxcst

JIP 1. OcosHato1uii cebsi Tpa’kaHWHOM U 3allIMTHUKOM BeJTMKOM CTPaHBI.

JIP2 . TIposiBasitoLniz aKTUBHYIO TPpaKAaHCKYO0 TO3ULIUIO, JIeMOHCTPUPYIOLIUMA
MPUBEP)KEHHOCTh ~ TMPUHLMIIAM  YeCTHOCTH, TMOPSJOYHOCTH, OTKPBITOCTH, 3SKOHOMHYECKOU
aKTUBHOCTU Y YUaCTBYIOLLMW B CTy/IeHUeCKOM U TePPUTOPUAILHOM CaMOYIIpaB/ieHUH, B TOM UHKCJ/Ie
Ha YCOIOBUSIX [/0OpDOBO/IbYECTBA, TPOJYKTUBHO B3aUMOJEWCTBYIOL[MM W y4yaCTBYIOIIUNA B
JiesTeTbHOCTH 00I1IeCTBeHHBIX OpraHU3alvi.

JIP3.CobO/mofaromyuii  HOpMbI ~ TIPABOTIOPSiZIKA,  C/IEAYIONIMHA — HjeajiaM  I'PaXKJaHCKOTO
obugecTBa, obecrieueHus: 6e30MacHOCTH, TpaBa U CBOOOA rpakaaH Poccuu. JIosIbHBIN K YCTaHOBKaM
U TIPOsIBJIEHUsSIM TIpeZiCTaBUTesiell CyOKy/bTyp, OT/IMYAOLIUM WX OT TPYII C JeCTPYKTUBHBIM U
JleBUAHTHbIM TIOBe/leHHeM. [IeMOHCTPUPYIOIUM HenpusiThe W TMpeAyIpeXXJaroliviil COLMaIbHO
oracHoe IoBeJieHre OKPYKaroIuX.

JIP4. TIposiBASONMM M JAEeMOHCTPUPYIOLIMK yBakeHWe K JIIOASM TpyZa, OCO3HArOLIUN
L[eHHOCTb coOcTBeHHOro TpyAa. CTpemsiiuiicss K GOpPMUPOBaHUIO B CETEBOM Cpejie JTMUHOCTHO U
npoecCroHaNTBLHOTO KOHCTPYKTUBHOTO «1[M(POBOTO C/iefja».

JIP5.[1eMOHCTPUPYIOLUI TPUBEPXKEHHOCTh K POAHOU Ky/IbType, UCTOPUUECKOW MaMsITA Ha
ocHoBe JiT00BU K PosiviHe, pogHOMY Hapoaly, Majioli poAuHe, TIPUHSTHIO TPAJULIMOHHBIX [IeHHOCTel
MHOI'OHALIMOHA/IbHOr 0 Hapoga Poccuw.

JIP6. TIposiBasitoIUii yBa>keHHe K JIFO/ISIM CTaplliero MOKOJeHUs] U TOTOBHOCTb K yUaCTHIO B
COLIMa/IbHOU MO/ JlepKKe Y BOJIOHTEPCKUX JABWKEHHUSIX.

JIP7. Oco3Hatoluii NpPUOPUTETHYH LIEHHOCTb JIMUHOCTH YeJiOBeKa; YyBa)KaroLUi
COOCTBEHHYI0 U UY)KYI0 YHUKAJbHOCTh B pas/IMUHBIX CUTyal[UsiX, BO Bcex (opMax M BUJAX
JlesATe/IbHOCTH.

JIP8. TlposiBisgiommii U JeMOHCTPUPYIOLIMN YBa)KeHWe K TMpeACTaBUTENSIM pa3/IMuHbIX

STHOKYJ/IbTYPHBIX, COLHUa/IbHBIX, KOHd)ECCI/IOHa]'IbHBIX U HHBIX TPYIIIIL. COHpI/I‘—IaCTHOCTb K



COXPDAHEHWIO, TIDEYMHOXKEHMIO W  TPAHCIALUUM  KYJbTYDHBIX TPAaJWLIMd U  I|eHHOCTel
MHOTOHAI[UOHATBHOTO POCCUHCKOT0 TOCy/1apCTBa.

JIPY. CoOsrofiarolyii ¥ MporaraHvpyOUi MpaBuia 3/[0poBoro u 6e3omacHoro obpasa
JKU3HH, CTIOPTa; TpeAyIpeXAaroniui MO0 Mpeo/0/eBaloIii 3aBUCMMOCTHA OT a/IKOToJis, Tabaka,
TICUXO0AKTUBHBIX BEIIIECTB, a3aPTHBIX UTP U T.J. COXpaHSIOUIMNA MICUX0/IOTMUECKYH0 YCTOMYMBOCTD B
CUTYaTUBHO CJIOXKHBIX U/ CTPEMHUTETbHO MEHSIFOLIUXCS CUTYaLIUsIX.

JIP10. 3a60TAIumiAcs 0 3aluTe OKPY>Karollleld cpe/ibl, COOCTBEHHOU W Uy»KOl 6e30MacHOCTH,
B TOM umc/ie 1[udpOBOiA.

JIP11. TIposiBsitolyi yBa)keHHEe K 3CTETHUECKMM LIEHHOCTsM, 00Jaflaloliuii OCHOBaMH
3CTETUYECKOU KYJIbTYPbL.

JIP12. TIpyHMMaroLui cemMelHble LIeHHOCTH, TOTOBBbIM K CO3[@aHUI0 CeMbU U BOCITUTAHHUIO
JeTeld; JeMOHCTPUDYIOIUN  HENpUsTHe HaCWIUsg B CEMbe, yXoJa OT DPOAUTENTbCKON

OTBETCTBEHHOCTH, OTKd3d OT OTHOIIIeHHI CO CBOUMM AeTbMHU U X q)HHaHCOBOFO COZiep>KaHus.

1.5 Pe3ynbTaThl O0CBOEHHsI 00Ie00pa3oBaTe/IbHOH Y4eOHON JUCIUIUIAHBI

MaremMmaTHKa

OcBoeHve cofep>KaHWst y4eOHOM  IUCHMIUIMHBI «MaTemMaThKa» obecrnieuriBaeT
JIOCTHD)KEeHHUEe CTy/leHTaMH CJIeIyIOIIUX pe3y/bTaToB:

JIMYHOCTHBIX:

1) copmMrpoBaHHOCTh MpeZiCTaBAeHMI O MaTeMaTHKe KaK YHUBEpPCaJbHOM SI3bIKe HayKH,
Cpe/iCTBe MO/ie/TMPOBaHUs sSIBJIEHUM U MPOLIeCCOB, U/esiX U MeTo/lax MaTeMaTHKY;

2) TIOHMMaHWe 3HAUMMOCTM MaTeMaTUKU [jid HayyHO-TeXHUUeckKoro Tporpecca,
c(OpPMHUPOBAHHOCTL OTHOILIEHWS] K MaTeMaTHKe KaK K 4acTH 00IleuesioBeueckod KYJbTyphbI
yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHS MaTeMaTUKH, SBOJIIOL[MEN MaTeMaTHUYeCKUX Uzen;

3) pa3BuTHE  JIOTHUECKOTO  MBILUIEHWs, TPOCTPAaHCTBEHHOTO  BOOOpakeHWsl,
aJITOPUTMUUECKOU KY/IbTYPbl, KPUTUYHOCTU MBILIIEHUST HA YPOBHe, He0OX0JuMoM /i7is Oy Ty1ijeit
nipodecCHOHaIBLHOM /1esTe/TbHOCTH, /15 TIPO/I0JDKeHHsT 00pa30oBaHus U caMoo0pa30BaHus;

3) oOBnageHHWe MaTeMaTHueCKMMH 3HAaHUSIMM W yMEHHWsMH, HeoOXOJUMBIMUA B
TIOBCeZJHEBHOM ’KU3HHU, [I/ISI OCBOEHUSI CMe)KHBIX eCTeCTBeHHOHAYUHbBIX JUCLIUIIMH U AUCLIUTUIMH
npodecCUOHaMLHOTO LKA, [/ ToaydeHUss oOpa3oBaHus B 00/acTsx, He TpeOYHOIIUX
yriay0/ieHHON MaTeMaTU4yecKol MOATrOTOBKHY;

4) TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHHIO, B TOM UYMC/Ie CamMO00Opa30BaHWIO, Ha
NIPOTSDKEHUM BCeW JKW3HHW; CO3HaTe/bHOe OTHOLIeHWe K HelpepbiBHOMY 00pa30BaHMIO Kak

YCJIOBUIO YCIeITHOM npodeccruoHanbHOM 1 00111eCTBEHHOM JiesiTe/TbHOCTH;



5) TOTOBHOCTb W CIOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPYECKOM M OTBETCTBEHHOMN
[eTe/IbHOCTY;

6) TOTOBHOCTH K KOJIJIEKTUBHOW paboTe, COTPYAHWYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTe/ibHOM, 00IIeCTBEHHO TI0/Ie3HOM, Y4eOHO-MCC/Ie[0BaTe/TbCKOM, MMPOEKTHOM U IPYTHX
BU/IAX JleSITe/IbHOCTH;

7) OTHolIeHWe K TMpo¢eCcCHOHANbHOW [esiTe/IbHOCTM KaK BO3MOXXHOCTU YuyacTHsl B
peILlIeHUN JTMYHBIX, 00I1IeCTBeHHBIX, FTOCYJapCTBEHHBIX, 00IeHAIIMOHAIbHBIX TTPO0IeM;

MeTarnpeaMeTHbIX:
1) yYMeHHEe CaMOCTOATE/IbHO OIpefesidaTb Len OedTe/IbHOCTU KW COCTABJIATH I1/IaHBL

JesiTeTbHOCTH; ~ CaMOCTOSITEJIbHO ~ OCYILeCTBJISITh, KOHTPOJMPOBaTb UM KOPPEKTHPOBATh
JesITeNTbHOCTbD; MCIIO/Ib30BaTh BCE BO3MOJKHBIE PECYDCHI /ISl JOCTH)KEHUS TIOCTaB/IeHHBIX 1ieJei
Y peaii3alliu IJIaHOB /IeATe/IbHOCTH; BBIOMPATh YCIEIIHbIe CTPATeTUH B PA3/TUUHBIX CUTYaIUSX;

2) yMeHHWe TPOAYKTHBHO OOILATbCS M B3aUMOJEHCTBOBaTb B TIPOLIECCE COBMECTHOU
JesITeTbHOCTH, YUYUTHIBATh MO3ULIUU APYTHUX YUAaCTHUKOB /1eTe/IbHOCTH, 3((eKTUBHO pa3peliaTh
KOH(TUKTBI;

3) BrajeHWe HaBbIKAMU T103HaBaTe/bHOM, yueOHO-MCCIe[0BaTeNIbCKONW M TPOeKTHOM
JesTeTbHOCTH, HaBbIKaMK  paspelieHusi mpobseM; CrnocobHOCTb W TOTOBHOCTh K
CaMOCTOSITe/TbHOMY TTOMCKY METOZIOB PellleHUsI TIPAKTUYeCKUX 3afiau, MPUMEHEeHUI0 Pa3/TUUHbIX
METOZI0B TI03HaHUS;

4) TOTOBHOCTb U CIOCOOHOCTH K CaMOCTOSITe/IbHOW WH(OPMal[MOHHO-TI03HaBaTe/IbHOM
JesTeTbHOCTH, BK/IIOUasi YMeHHe OPUeHTHMPOBAThbCsS B Pas3/IMUHBIX HMCTOYHMKAX HH(MOpMALUY,
KPUTUYECKH OLIeHWBaTh W WMHTEPIIPeTHPOBaTh WH(MOPMAIMIO, TIOIyYaeMyH W3 Pa3/NYHbIX
HCTOYHUKOB,;

5) Bna/ieHHe SI3bIKOBBIMU CPe/ICTBAMU: YMeHUe sICHO, JJOTMUHO U TOUHO M3/laraTh CBOHO
TOUKY 3peHWUsI, UCTI0/Ih30BaTh a/leKBaTHBIE S3bIKOBBIE CPE/ICTRA;

6) BnajeHWe HaBbIKAMHU I103HaBaTe/lbHON pedIeKCHM KaK OCO3HAaHHS COBepLlIaeMbIX
JIeMCTBUI M MBIC/IUTE/IbHBIX TPOLIECCOB, UX Pe3yJIbTaTOB U OCHOBAHWH, IPaHUL] CBOETO 3HAHUS U
He3HaHUsl, HOBBIX TI03HABaTe/IbHBIX 3a/la4 U CPeZICTB /ISt UX JOCTKEHUS;

7) 11e/IeyCTPEM/IEHHOCTbh B TIOMCKAaX W TIPUHATHM pellleHud, C000pasuTe/NbHOCTh U
WHTYUIWS, Pa3BUTOCTh TIPOCTPAHCTBEHHBIX TIPE/ICTAB/I€HUHM; CIIOCOOHOCTh BOCIIPUHHUMATD
KpacoTy ¥ TapMOHUIO MHUDa;

NpeAMeTHBIX:

1) chopmupoBaHHOCTH TIpe/iCTaB/IeHUA O MaTeMaTHKe KaK 4aCTh MUPOBOMW KYJIBTYDbl U
MeCcTe MaTeMaTUKU B COBPEMEHHOM IMBW/IM3al[iM, CIIOCO0aX OMUCaHWs SIBJIEHWH peaslbHOTO

MHPpAd Hd MaTeMaTUUYeCKOM SA3bIKE;



2) chOpMHPOBAHHOCTD TIPeZICTAaB/IeHWN O MaTeMaTHUeCKUX TMOHATHSX KaK Ba)KHEMIINX
MaTeMaTHUYeCKUX MOJe/IsiX, TIO3BOJISIOIINX OMUCHIBaTh M U3ydaTh Pa3Hble TIPOLECChl U SBJIEHUS;
MOHUMaHKe BO3MOXXKHOCTH aKCMOMAaTH4eCKOro NMOCTPOeHUsI MaTeMaTHUeCKUX TeOpHii;

3) BnajieHre MeTOaMU I0Ka3aTe/IbCTB U aJiITOPUTMOB pellieHUs], yMeHUe WX TIPUMEHSITh,
TIPOBO/IUTH JJOKa3aTeslbHbIe pacCy>KeHUsl B X0Zie pellleHus 3a/iau;

4) BnajieHVe CTaH/APTHBIMU TIPHEMaMU pPellleHUsi PAllMOHAIbHBIX W MPPALMOHABHBIX,
roKa3aTesbHbIX, CTeleHHbIX, TPUTOHOMETPUUYECKUX YpaBHEHUM U HepaBeHCTB, UX CHUCTEM;

HCI0J/Ib30BaHWE I'OTOBLIX KOMITBKOTEDHLIX IMMPOrpaMM, B TOM HHKC/Ie OJId TTOWCKa ITyTHU pelieHuda U

WIJTFOCTPaLUY pellleHNs] ypaBHeHU U HepaBeHCTB;

5) chopMHpPOBaHHOCTb TIPeACTaB/eHWH OO0 OCHOBHBIX TIOHSTHSIX MaTeMaTU4eCKOro
aHa/iM3a M MX CBOWCTBAaX, B/aJleHMe yMeHWeM XapaKTepu3oBaTb I[I0BejleHhe (QYHKLUH,
VICTI0/Ib30BaHye T0/TyUeHHbIX 3HAHUM [I/1s1 OTIMCaHMs U aHa/iM3a peajibHbIX 3aBUCUMOCTEN;

6) B/1aleHVe OCHOBHBIMU MOHATHUSMH O IVIOCKUX U MPOCTPAHCTBEHHBIX T'eOMeTpPUUeCcKUX
¢urypax, UX OCHOBHBIX CBOMCTBaX; C()OPMUPOBAHHOCTb YMEHHs Paclio3HaBaTh reoMeTpruuecKre
¢urypel Ha uepTe)xax, MOJeIsIX U B peaJibHOM Mupe; TpUMeHeHHe W3yUeHHbIX CBOMCTB
reoMeTpuueckux ¢uryp u (GopMmyn s pelleHus] TeoMeTPUUecKWX 3ajady M 3ajad C
NIPaKTUYeCKUM COJiepKaHHeM;

7) Cc(OpPMHUPOBaHHOCTb TIpe/CTaB/AeHHWN O Tpoleccax ¢ SBAEHUSX, WMEIOLUX
BEPOATHOCTHBIN XapakTep, CTaTUCTUYeCKMX 3aKOHOMEDHOCTSIX B peajibHOM MHpPE, OCHOBHBIX
MOHATUSAX 3/IeMEHTapHON TeOpUM BepOSITHOCTeN; YMEHWM HaXOJWUTh U OLleHUBAaTh BEPOSITHOCTH
HACTYTIIEHUs] COOBITUM B MPOCTENIINX MPAKTUYeCKUX CUTYalL[UsiX U OCHOBHbIE XapaKTepPUCTHKU
C/lyyaiiHbIX BEe/TUUMH;

8) BnajeHue HaBbIKAMM MCIO/Ib30BaHUSI T'OTOBBIX KOMIIBIOTEDHBIX MPOrpamMMm IIpU

PeIIeHUH 3a7iay.

1.6 KosmmuecTBO 4acoB Ha 0CBOeHHe NMPOrPaMMbI 001ie00pa3oBaTe/IbHON yueOHOH

JAUCIIUITI/THHBI MareMaTHKa:

MakcuManbHas yueOHasi Harpy3ka obyuatorierocst — 276 4acoB, B TOM UKCJIE:

- o0si3aTesibHas ayiMTOpHasl yueOHast Harpy3ka - 252 4acos;



2 CrTpykTypa H cojepxaHHe 00meo0pa3oBaTe/bHOM YueOHONH AMCIUNIMHBI

MaremMmaTHKa

Bsegenue.

MaTemaTika B HayKe, TeXHHUKe, SKOHOMHUKe, HH(OPMALMOHHBIX TEXHOJOTUSX U
MPAKTUUeCKON JesTeibHOCTA. Llenu u 3afauM  u3ydeHHs] MaTeMaTUKUW TIDU  OCBOEHUU
cneyuansHocTer CIIO.

AJITEBPA.

Pa3BuTyre NOHATHSA O UncIe.

Llenble 1 parrioHabHBIE uncia. [lelicTBUTe/IbHBIE urc/a. [IpubmkeHHbIe BHIUMC/IEHHSI.

KowmruiekcHele ymcria.

KopHu, crenienu 1 noraprumel.

Kopuu u crenenu. KopHu HaTypanbHOM CTereHW M3 4uc/ia U UX cBoicTBa. CTerneHu C
palMOHA/ILHBIMU TIOKa3aresisiMi, UX CBOMCTBA. CTerneHW C [eWCTBUTE/NBbHBIMU ITOKa3aTessIMU.
CBolicTBa CTereHU C JeNCTBUTENLHBIM MoKa3arteseM. Jlorapudm. Jlorapudm urcia. OCHOBHOe
JorapumMuueckoe ToXJecTBO. JlecaTHuHble U HaTypasbHble jorapu@mel. [IpaBuna fercTBuil C
norapudmamu. [Tepexozs K HOBOMy ocHOBaHUIO. [IpeoOpa3oBaHue anreGpanyeCKUx BbIPayKeHHM.
[Tpeobpa3oBaHue  paljMOHA/JBHBIX, WPPAl[UOHAJLHBIX  CTEMEeHHbIX, TI0Ka3aTelbHbIX |
sorapu)MUUeCKUX BbIpaXKeHU.

ITpakTyeckue 3aHSTHUS.

ApudmeTtnueckre [eMCTBUS Haj, YKWCIaMU, HaxoXeHWe TPUOKeHHBIX 3HayeHUi
BeJITMYMH W MOTPELTHOCTeN BhIUKMC/IeHnH (abCOTFOTHON U OTHOCHUTE/IbHOM), CpaBHEHWEe UMC/IOBBIX
BbIp@KeHUM. BrelumciieHve M cpaBHeHHWe KOpHel. BbInosHeHMe pacyeToB C pajyKajamH.
Pemmenue vppainMoHa/nbHBIX ypaBHeHUM. Haxosk[eHue 3HaueHWM CTeleHel C paljMOHaJbHbIMU
noka3zarensmu. CpaBHeHue crerieHeli. [IpeoOpa3oBaHUs BBIDA)KEHWM, COJIEPIKAI[UX CTeTeHH.
PelieHve mokasaresibHbIX ypaBHeHHH. PelleHue NpUKIaJHbIX 3a7ad. HaxoxzeHue 3HaueHW
norapudma M0 TPOM3BOJBHOMY OCHOBaHHIO. Ilepexosi OT OJHOrO OCHOBaHUS K [JPyroMy.
Boruniciienne u cpaBHeHue norapr@MoB. JlorapudmMrpoBaHye U MOTEHLIMPOBAHUE BbIPa)KEHHUH.
[Tpubnv>keHHbIe BBIYMCIEHHST W pellleHs TIPUKIAJHBIX 3afau. PeleHue JsiorapudMuyecKux
YPaBHEHHUH.

OCHOBBI TPUTTOHOMETPUN

OCHOBHBIe TTOHATHS.

Pagvannas mepa yrna. BpaujarensHoe gukeHue. CUHYC, KOCUHYC, TAHTEHC Y KOTaHTEeHC
yucsa.

OcCHOBHBIE TPUTOHOMETPUUECKHE TOXKAECTBA.



@opmynbl  npuBefieHus. Dopmysbl  ciokenus. Popmynsl  yaBoeHus DopMyJibl
TI0JIOBUHHOTI'O yTJIa.

[Tpeobpa3oBaHusi TPOCTEHIINX TPUTOHOMETPUYECKHUX BblpakeHWH. IIpeobpa3oBaHue
CYyMMBbI TPUTOHOMETPUYEeCKUX (PYHKLIMI B MpOU3Be/ileHre U TIPOU3Be/leHus1 B CyMMY. BripakeHue
TPUTOHOMeTPUUEeCKUX (DYHKLIMM Yepe3 TaHTeHC [I0JIOBUHHOI'O apryMeHTa.

TpuroHoMmeTpryeckre ypaBHeHHsI U HepaBeHCTBa. [IpocTeiilliie TPUrOHOMeTpUUECKUe
ypaBHeHus1. [IpocTeiiilive TpUroHOMeTprUYeCcKre HepaBeHCTBa.

OO6patHble  TpUroHoMeTpuyeckue  GYHKUMHA.  APKCHUHYC,  apKKOCHHYC,

apkraHreHc. [IpakTrueckue 3aHATUSI.

PazyaHHbIM MeTO/, U3MepeHHs YIJIOB BpallleHUs M CBA3b C rpaflycHOM Mepold. OCHOBHBIe
TPUTOHOMETPUYECKHe TOXIEeCTBa, (OPMYJIbl C/IOKEHUs, YJBOEHHs, NMpeoOpa30BaHUe CYMMBI
TPUrOHOMeTpUUYeCKMX  (YHKUMHA B TpoM3BeJieHUWe, TMpeoOpa3oBaHUe  TPOU3BE/IEHUS
TPUrOHOMeTpUUeCKUX (YHKLMKA B cymmy. IIpocTeiilive TpUroHOMeTpUYeCKHe ypaBHEeHUs U
HepaBeHCTBa. OOpaTHbIe TPUTOHOMeTpUYecKre (PYHKLIMU: apKCUHYC, aPKKOCHHYC, apKTaHTeHC.

®YHKIIVH, X CBOMCTBA U TPA®UKIN.

Oyukiyn. O6sacTh  ompezie/ieHHsT W MHOMKECTBO 3HaueHWM; Tpaduk GyHKI[UH,
nocTpoeHre rpaduKoB (GYHKIMH, 33/laHHBIX pa3MTUUHBIMHU criocobamu. CBoiicTBa (yHKLUH.
MOHOTOHHOCTb, YE€THOCTb, HEUYETHOCTb, OIPaHUYEHHOCTb, IE€PUOAUYHOCTb. [IpoMexyTKu
BO3pacTaHuss W yObIBaHUs, HauOosblllee W HaWMeHblllee 3HAueHWs, TOYKM 3SKCTpeMyMa.
I'pajpuueckass wuHTeprperanys. Ilpumepsl (yHKIMOHAQ/IBHBIX 3aBUCUMOCTEM B peasbHbIX
nporieccax U siBleHusX. Apudmernueckue omnepauyy Hafd QyHKUusAMH. CriokHas (QyHKLIMS
(xommosurust). Ilonsate o HempepbiBHOCTH QyHKOMUA. O6paTtHble ¢yHKUmMu. O6sacTh
oripefiesieHusi M o0iacTh 3HaueHWi o6parHo¥ ¢yHKMKU. [paduk obpaTtHOM QyHKLMM.
CrerneHHble, TIOKa3aTebHble, JorapudmMuueckiie ¥ TpUroHoMmerpruueckue QyHKImyA. ObpaTHbe
TPUrOHOMeTpUYeCcKHre (QyHKLUH.

Omnpenenenuss QyHKIMHA, uX cBoiicTBa W rpaduku. IIpeobpa3oBanust rpadyKOB.
[TapannenvHblii TEPeHOC, CUMMETPUSI OTHOCUTENbHO OCeld KOOpAWHAaT W CHMMETpUS
OTHOCHTE/IbHO Hayaja KOOpJWHAT, CUMMETPHUsl OTHOCHTE/IbHO IPSIMOM y = X, pacTsbkeHWe U
CKaTue B0JIb 0Cel KOOpJWHaT.

[TpakTHueckue 3aHATHS.

[TpriMepsl 3aBUCHMMOCTel MeX[y NepeMeHHbIMU B peaslbHbIX MpoLieccax M3 CMEXKHBIX
gucouriviH. - Onpepenienve  @yHkuuid. IlocTpoeHne U uTeHMe rpa@uKoB — (DYHKLMH.
UccnepnoBanue ¢GyHkiuu. CBOMCTBA MHENWHOW, KBaJpaTUUHOM, KYCOUHO-JIMHEMHON U ApPOOHO-
MUHelHOW (QyHKUui. HerpepriBHbIe U nepuoguueckue ¢GyHKIMUA. CBONCTBA U TpaMKu CUHYCa,

KOCHMHYCa, TaHreHca W KoraHreHca. OOpatHble ¢QyHKIMM W ux rpaduku. OOpaTHbIE



TPUTOHOMETPpHUYECKHEe



¢yHnkumu. [1peobpasoBanus rpadrika pyHkImY. ["apmMoHUUeckre KoaebaHusl.

[MpuknagHele 3amaun. [lokasaTenbHble, JOrapupmMuueckue, TPUTOHOMETPHUYECKHe
ypaBHeHUsI U HepaBeHCTBa.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A.

[MTocnepoBarensHoCcTU. Crioco6bI 33/jaHKsl M CBOWCTBA YMC/IOBBIX IOC/Ie0BaTeIbHOCTEM.
[Tonsatne o0 Tmnpegene mociefoBaTtenbHOCTU.  CyllleCTBOBaHWe —Ipefiela  MOHOTOHHOU
OrpaHMuYeHHOM moc/efoBaTesbHOCTH. CyMMHpOBaHMe Tioc/efjoBaTenbHOCTeN. beckoHeuHO
yOBIBaroIjasi reoMeTpUYecKasi Iporpeccusi U ee CyMma.

[TpousBogHasi. [loHATHE O MPOU3BOJHOM (PYHKI[MH, ee TeOMeTpUUeCKUd U (hr3nuecKuit
CMBIC/I. YpaBHeHHe KacaTelbHOM K rpaduky QyHKUuu. IIpousBojHble CyMMBbI, PasHOCTH,
npou3sBefieHusi, uyacTHble. [IpOM3BO/IHBIE OCHOBHBIX 3/1eMeHTapHbIX (QYHKUUH. [IpumeHeHue
TIPOU3BO/IHON K MCC/IeIoBaHMI0 (PyHKIME U mocTpoeHuto rpadukoB. ITpon3BosaHble 0OpaTHOMN
(YHKLMY Y KOMMO3ULMK (YHKLUMU. [Ipumepsl UCI0/1b30BaHNsl POMU3BOAHOM /111 HaXOXKZEeHUs
HawIyulllero pelleHUs B NMPUK/IaAHBIX 3ajauvax. Bropas mpousBojHas, ee reOMeTpUYeCKUNd U
¢dusnueckuii cMbic/. HaxoxeHue CKOpOCTH JJis Ipoliecca, 3aJaHHOTO (pOpMYJI0il U TPaMKOM.

[IprMmepsl NpuMeHeHUsl MHTerpana B (pU3MKe U reoMeTpuu. IIpakThueckue 3aHATHS.
UucoBass ~ MOC/Te[0OBaTeNbHOCTb,  CrOCOOBI  ee  3a/laHWsl,  BBIUMC/IEHUS  UJIEHOB
nociefioBarenbHOCTH. [Ipeaen mociefoBarenisHOCTH. beckoHeuHo yObIBaroIiasi reoMeTpudecKast
TIPOTpeccusi.

[TpousBojiHasi: MeXaHUYeCKUM M TeoMeTpUUeCKHWi CMbICT TIPOM3BOJHOW. ¥YpaBHeHHe
KacarenbHOW B o6mem Buge. [IpaBuma u ¢opmynsl  auddepennypoBanus, Tabauia
MIPOM3BO/JIHBIX 3/IeMeHTapHbIX (QyHKLuM. VccneqoBaHue (QYHKLMM C MOMOILIBIO MPOM3BOJHOM.
HaxoxzeHre Haubosiblllero, HaUMeHbIIIero 3HaueHWss U SKCTPeMasbHbIX 3HaueHWd (PyHKIUU.
WuTerpan v epBoobpa3sHasi.

YPABHEHUMA 1 HEPABEHCTBA.

YpaBHeHUs U CUCTeMbl YpaBHeHUi. PalivoHanbHble, MppaljMoHa/ibHble, TIOKa3aTe/lbHble U
TPUrOHOMeTPUUEeCKHe YpaBHEeHHsI U CUCTeMbl. PaBHOCH/IBHOCTb YpaBHeHHH, HepaBeHCTB,
cucteM. OCHOBHBble TpHeMbl HX pelleHUs (pa3/iokeHHWe Ha MHOXKWTe/IW, BBeJleHHUe HOBBIX
HEU3BeCTHbIX, I[IO/ICTAHOBKA, rpaduueckuii  Meto). HepaBeHcTBa.  PalMoHasbHble,
vppaloHasbHbIe, T0Ka3aTe/lbHble M TPUrOHOMeTpuueckre HepaBeHCTBa. OCHOBHbIE TIPUEMBI UX
pewieHusi. Vcrnosb30BaHMe CBOMCTB M TIpaUKOB (YHKIMM TpU pelleHWd ypaBHEHUW W
HepaBeHCTB. Meto/, MHTepBasioB. l300pakeHHMe Ha KOOp/AWHATHOM TIOCKOCTH MHOJKECTBa
pellleHH} YpaBHEeHHI U HePaBeHCTB C JiBYMsl lepeMeHHbIMU U UX CUCTEeM.

[MpuknasHele 3a7aud. [IpyMeHeHMe MaTeMaTUUeCKMX MeTOJOB /JIsi  pelleHUs

cofiep>KaTesbHBIX 3a/jau U3 pPa3/MuHbIX 0b/acTell HAyKU U NPAaKTUKU. VIHTeprpeTariys



pe3yJibTaTa, yueT peajbHbIX OrpaHUYeHUM.

[IpakTHuecKkue 3aHATHUS.

Kopau ypaBHeHuii. PaBHOCUIBHOCTH ypaBHeHuWil. IlpeoOpa3oBaHue ypaBHEHHI.
OcHOBHblE TIpHEMBbI pelleHUs ypaBHeHMM. PeleHue cucteM ypaBHeHMW. lcrosnb3oBaHue
CBOMCTB Y TpaUKOB (DYHKLIMM /17151 pellieHUs] YypaBHeHU U HepaBeHCTB.

KOMEBUHATOPUKA, CTATUCTUKA 1 TEOPUS BEPOSITHOCTEMN.

OneMeHTbI KOMOMHATOPUKH.

OcHOBHBbIe TIOHSITUSI KOMOWHATODUKM. 3aJjaud Ha TIO[CUeT YHucjia pa3MelleHHH,
TiepecTaHoOBOK, coueTaHu. PerieHure 3a1au Ha iepebOp BapUaHTOB.

OnemMeHTbl Teopuu BeposiTHOCTeW. CoObITHE, BEPOSATHOCTh COOBITHS, CJOXKEHWe U
YMHOKeHHe BeposiTHOCTel. [ToHsTHe 0 He3aBUCUMOCTH COOBITHIA.

OneMeHTbl ~MaTeMaTHMUeCcKoW CTaTUCTUKW. [lpeicraBneHue  JaHHBIX  (TaO/ULEI,
JvarpaMMbl, Tpa(UKH), reHepaibHasi COBOKYITHOCTb, BBIOODKa, CpefHee apuMeThUecKoe,
MezauaHa. [ToHsTHe 0 3a7lauaXx MaTeMaTUUeCKOW CTaTUCTHUKU.

[TpakTHueckue 3aHATUS.

VWctopusi pa3BUTUsSI KOMOMHATOPUKH, TEOPUM BEPOSTHOCTEN M CTaTUCTUKU U UX POJb B
pa3/MuHbIX chepax YeoBeUeCKOW >KU3He[esTeNbHOCTH. [IpaBuia KOMOMHATOPHWKH. PelieHne
KOMOMHATODHBIX 3a/jau.

[TpuksiagHble 3agaum.

Knaccuueckoe oripesiesieHHe BepOSITHOCTH, CBOMCTBA BEPOSITHOCTEeH, TeopeMa O CyMMe
BeposTHOCTel. BriunciieHve BeposiTHOcTell. [lpukiaznbie 3a7aun. [lpejcTaBiieHre UMC/IOBBIX
JaHHbIX. [IpuKnazHble 3a7aun.

'EOMETPUAA.

[TpsiMble ¥ MIOCKOCTH B TIPOCTPAHCTBe.

B3aumHoe pacrionokeHWe [BYX MpsIMbIX B TpocTpaHcTBe. IlapasienbHOCTh MpSIMOW U
riockoctu. IlapasienbHOCT  TIOCKOCTel. [lepreHAUWKY/ISIPHOCTh TIPSIMOM M TIJIOCKOCTH.
[TepnieHVIKy/IIp ¥ HaKJIOHHAasA. YTOJ1 MeX/Jy NPsSMOM M IUVIOCKOCTBIO. JIByrpaHHBIM yroj. YTrosu
MeXAy  IUIOCKOCTSMHU.  lleprnieHAuKynsipHOCTL  ABYX — IUIOCKOCTeW.  ['eomeTpuyeckue
npeobpa3oBaHusl TIPOCTPAHCTBA: TapasijieSibHbI  TePeHOC, CHMMETPHUsi  OTHOCHUTEJbHO
riockoctu.  [lapannenbHoe — mpoekTHpoBaHue. [Iomiafb  OPTOTOHA/NLHOM  MPOEKIUH.
M300pakeHre TIPOCTPAaHCTBEHHbIX (uryp. MHororpaHHuku. BepumHel, pebpa, TpaHU
MHOrorpaHHuka. PasBepTka. MHororpaHHble yribl. Belykible MHOrorpaHHukd. Teopema
Oiinepa. Ilpusma. Ilpsimasi ¥ Hak/IOHHas Tipy3Ma. [lpaBwibHasi mpusMa. [lapasuienenunen. Kyo6.
IMupamupa. IlpaBuibHas nupamuza. Y ceueHHas nupamuza. Tetpasgp.

CI/IMMETpI/II/I B Ky6e, B I1apaJuviesernuvriiese, B ripysMe U rmupaMuze. Ceuenus Ky6a, TMPHU3MBbI



u niupamuzbl. IlpescraBieHre O TIpaBU/IbBHBIX MHOTOTDAaHHUKaxX (TeTpajzpe, Kybe, oKTaspe,
JoJlekasape U uKocaszape). Tena ¥ MOBepXHOCTH BpaileHusi. LIunvHAD U KOHyC. YcCeueHHbIN
KoHyc. OCHOBaHUe, BbICOTa, OOKOBasi TOBEPXHOCTh, 0Opa3ytolijas, pa3BepTka. OceBble CeUeHUS U
ceueHUs], napasuiesibHble ocHOBaHMIO. Illap u cdepa, ux ceuenusi. KacaresnbHasi MI0CKOCTh K
cdepe.

W3mepenusi B reomerpuu. I[lomobue Tten. OTHOLIEHWs TUIOL[a/lell TIOBEPXHOCTEH W
0o0bemMoB TOZOOHBIX Tesl. KoopauwHaTel ¥ BeKTOphL [IpsiMoyrosnbHasi (ZeKapToBa) CHCTeMa
KOOpAMHAT B MpoCTpaHCcTBe. PopMyJsia pacCTOSIHUSL MEXIY ABYMs TOUKaMH. Y paBHeHUs C(epbl,
TJIOCKOCTU U MipsiMoii. BekTopbl. Moaynb BekTopa. PaBeHCTBO BekTOpOB. C/i0)KeHHe BEKTODOB.
YMHOXeHHe BeKTopa Ha 4uc/Io. Pa3jiokeHuWe BeKTOpa I10 HarlpaB/IeHUsIM. YTOJI MeXJy ABYMs
BekTopaMu. [Ipoekuns Bekropa Ha ocb. KoopauHatbl BekTOopa. CKajsipHOe IIpOM3BefieHue
BEeKTOpPOB. lcriosb30BaHve KOOpAWHAT Y BEKTOPOB IIPU pelleHMM MaTeMaTU4YecKux |
TIPUKJ/IaJIHBIX 3a/jay.

[IpakTueckue 3aHATHA. IIpU3HaKU B3aMMHOIO PACIOJIOXKEHUS MPSAMBIX. YTOJI MeXAY
npsMbIMU. B3auMHOe pacriosio’keHye MpsIMbIX U IUIOCKOCTeH. [lepneHAVKy/sip U HaK/IOHHas K
MIJIOCKOCTH. YTOJ1 MeX/ly TPSIMOM U TJIOCKOCThIO. TeopeMbl 0 B3aMHOM PacIiojI0’KeHHH TIPSIMOM
U TuiocKocTU. Teopema O Tpex mepreHAMKYJ/sipax. [IpyM3HakKu U CBOMCTBa MapasulefbHBIX U
MepreHJUKY/ISPHbIX [UIOCKOCTeH. PaccTosHWe OT TOYKA [0 IJIOCKOCTH, OT TpPSIMOM 10
IIJIOCKOCTH, PacCTOsIHMe MeXX[Jy IUIOCKOCTSIMM, MEXY CKPeLUBaIOLIUMUCA IPAMBIMH, MeXAY
MIpOM3BOJIbHBIMU (pUrypamMu B npocTpaHcTBe. [lapanienbHoe MpOeKTUPOBaHME M €r0 CBOMCTBA.
Teopema 0 TUIOIIa M OPTOTOHA/IILHOM TIPOEKLIMKM MHOTOYrojibHHMKa. B3avMHOe pacriosnioxeHue
TIPOCTPAHCTBEHHBIX (GUryp. PasnvuHbie BUABI MHOTOTPAaHHUKOB. VX u3obpakenus. CeueHws,
pasBepTKM MHOrOrpaHHMKOB. Ilnomage mnoBepxHOCTH. Bujbl cummeTrpuii B MNpPOCTpPaHCTBe.
CummeTpusi Tes BpalljeHWss 1 MHOTOTPAaHHUKOB. BbrurcieHue ronia/ieil 1 06beMoB. BeKTophl.
HetictBusi ¢ BekTOpamM. JleKapToBa CHCTeMa KOOpDJWHAT B TIPOCTPAHCTBe. YpaBHeHHE
OKDY>XHOCTH, c(epbl, TUIOCKOCTU. PaccTosiHue Mexay Toukamu. [IefiCTBUSI C BeKTOpaMu,
3a/laHHbIMUA - KoopauHatamu. CKasisipHOe IIpOM3Be/leHHe BeKTOPOB. BeKTOpHOe ypaBHeHue
NIPSIMOM M TJIOCKOCTU. VIcrno/ib30BaHre BEKTOPOB MPU [j0Ka3aTe/IbCTBE TEOPEM CTePeOMETPHH.

s BHeayUTOPHBIX 3aHSITUM CTyJeHTaM Hapsily C pelleHWeM 3aJilau U BbIIOJIHEHUS
MIPAKTUYEeCKUX 3aIaHUH MOYKHO TIPe/IJIOKUTH TeMbI UCC/Ie[JOBaTeTbCKUX U pedepaTUBHBIX paboT,
B KOTOPBIX BMECTO CEepUM OT/e/IbHbIX MeKUX 3a/lay M YIPaKHEeHUH TpeJiaratoTcsl CIO)KeTHbIe
3a/laHus1, TpeOyrolue /IMTe/IbHONW paboThl B paMKaX OJHOM MaTeMaTHMueCKOW CUTyalud. DTH
TeéMbl MOTYT OBITh KaK WHIWUBUAYa/TbHBIMHU 3a/JaHUSIMU, TaK U TPYITIOBBIMU AJii COBMECTHOTO
BbITIO/IHEHUS UCCJIeJOBaHUS.

[TpumepHbIe TeMbl pedepaToB (F0K/Ia[0B), UCCAeJ0BaTeIbCKUX MPOEKTOB: HerpepriBHbIE



npobu. IlpumeHeHMe C/IO)KHBIX TIPOLIEHTOB B SKOHOMHYECKMX pacueTax. [lapannenbHoe
npoektrpoBaHue. CpejHue 3HaUeHUs U UX NIPUMeHeHVe B CTaTUCTHKe. BekTopHOoe 3azaHue
NpsIMbIX W TJIOCKOCTel B TmipocTpaHcTBe. Crio)keHWe TapMOHWYeCKUX KosieOaHHUH.
I'pajuueckoe pelleHWe ypaBHeHHWM M HepaBeHCTB. [IpaBu/bHble M MOJyIpaBU/IbHBIE

MHOTI'OrpaHHUKH. KoHnueckue ceueHus U UxX IMprMEeHeHNE B TEXHUKE.

2. CTpyKTypa H cojiep>kaHHe 001e00pa3oBaTe/TbHOM YUe0HOU AUCIUTITHHBI

2.1 O0beMm o01e00pa3oBaTe/ILHON yUeOHOM JUCHUILUTHHEI VICTOpUSsSI U BU/IBI

yueOHOMI padoThI
YueOHast Harpy3kKa (Bcero) 266
O0s3aTe/IbHasI ayJUTOPHasl yueOHas Harpys3kKa (Bcero) 234
B TOM UHCJIe:
[pakTUYeCKue 3aHATUSA 117
JIEKL[OHHbIE 3aHSATHS 117
KOHTPOJIb 24

[TpoMexxyTouHasi aTTecTalys B (hopMe SK3amMeHa

2.1 TemaTuuecKud IUIaH M Co/iep)XKaHHe 00meo0pa3oBaTeIbHON

y4eOHo# JucouniuHbl MaTreMaTuKa

HaumeHoBaHHe Copep)xaHue yueGHOro MaTepHuasa, O0beM yacoB YpoBeHb
Ppa3je/ioB U TeM JIabopaTopHbIe ¥ NPaKTHYeCKHe 0CBOEHHUSA
padoThI, camocTonATe/IbHast padoTa
o0yuarommxcsi, KypcoBas pagora
(poeKT)
Pa3pen 1. BBeenue.
2
Tema 1.1. CogepyxaHue yueGHOro MaTeprasa: O3HakomuTesb
MaTtemaruka B Hayke, | 1. MaremaTrKa B IIOBCeIHEBHOM XU3HU. HBIN
TeXHUKe, SKOHOMMKe U | 2. TeopeTuueckas u TIpUKJIaHast 2
TPaKTUYeCKOn COCTaBJISIOIIast MaTeMaTHKH.
JIesITeTbHOCTH 3. Marematuka B  mnpocdeccruoHaIbHOR
JleATebHOCTH (TexHUYeCKOMU u
ryMaHUTapHOM).
4. TIpyunHHO-C/e[CTBeHHbIE CBSI3H,
TICUXOJIOTHS U APYTHe
ITpakTrueckue paboTsl He Npe/lyCMOTPEHO
Pa3pgen 2: Pa3Bputue NOHATHA 0 UHCIe
10
Tema 2.1: Llenvie u Cojiep>kaHrie yueOHOro MaTepuaia: O3HakoMUTe b
paroHasbHBIe uncsia | 1. Mcropud uncia HBIA
2. Pa3BuTHe NoHATUSA UKcCIa 2
3. MHOeCTBa Le/IbIX ¥ palluOHATBHBIX
ymcesn
IMTpakTueckue paboThl 2




Tema 2.2:
[MpubnxEHHbIE
BBIUHC/IEHUSI

Copepkanure yuebHOro MaTepurana:

He NIpe/lyCMOTPEHO

O3HaKOMUTE/Ib
HBIN

[MpakTuueckue paboThI:

1. TIpubmmkéHHOe 3HAUEHHEe BEeJIUUHHBI U
TIOTPEIIHOCTH MPUOIKEHUS.

2. TouHble 1 TPUOIKEHHBIE YKCIIA.

3. Okpyrnenue.

4. A6ComoTHAas MOTPeIHOCTb.

Tema 2.3:
KowmrmnekcHele unicia

Copiep>kaHue yueOHOT0 MaTepHaria:

1. TloHsATUE KOMIJIEKCHOTO YKCJIa.

2. Anrebpanueckasi ¢popMa KOMIUIEKCHOTO
ypciaa. [elcTBUST C KOMIUIEKCHBIMU
UHC/IaMU

O3HaKOMUTE/Ib
HBIN

[MpakTuueckue paboThl

Paspen 3.: KopHu, creneHu u jgorapugmsl

16

Tema 3.1: Kopau wu
CTerneHH

CopepyxaHue yueGHOro MaTepuaa:

1. KopHHU U CTereHu C HAaTypa/bHbIM
ToKa3saTesieM 1 UX CBOMCTBA.

2. CrereHu C LieJbIM [T0OKa3aresiemM

3. Crenenu c paLMOHa/IbHBIM
roKasaTesieM

4. CBoiicTBa CTemneHel

5. KopHu n-crenesnu

IMpakTHueckre paboTel

Tema 3.2: Jlorapudm

CopepyxaHue yueGHOro MaTepHaa:
1. Onmnpepenenue sorapudma.
2. Harypanbhble u

sorapu¢Mmsl.

AeCATUYHbIe

IMpakTrueckrie paboThl

Tema 3.3: CsoiicTBa
Jiorapu¢pmoB

Cojep>kaHue yueOHOro MaTepuaa:

1. CgoiictBa norapumos.

2.  OcHoBHOE JiorapuMUIecKoe
TOX/IECTBO

3. Ilepexon K HOBOMY OCHOBaHHIO.

4. Tlpeobpa3oBaHue Jiorapu(pMUYeCKHUX
BbIpaKEHHI.

ITpakTrueckrie paboTbl




Tema 3.4: | CopgeprkaHue yueOHOro MaTepHara: He npeycMOTpeHO | O3HakKOMHUTe/b
ITpeo6pa3oBanue 1. TIpeobpa3oBaHue PpaLMOHAbHBIX HBIH
parLMoHaTBHBIX ypaBHEHUH.
BbIDaXKEHU I IMpakTHueckre paboTel 2
Tema 3.5: | Cogepskanue yueOHOro MaTepHara: He nipeflycMoTpeHO | O3HakKOMUTeJb
[Tpeo6pa3oBanue HBIN
JIeNICTBUTENTbHBIX ITpakTuueckre paboThl:
BBIp@KeHUH 1. TIpeobpa3oBanue HppaLOHa/IbHbIX
BBIp@KeHUH 2
2. TIpeobpa3oBaHue CTEMeHHbIX
BBIpa&KEeHUH.
3. TlIpeobpa3oBaHue T0Ka3aTeJIbHbIX
BbIpayKeHUM
Pazpen 4.: OCHOBBI TPUTOHOMETPUHU
18
Tema 4.1: OcHoBHble | Cozep)kaHue yueOHOTO MaTepHaia:
TPUTOHOMETpUUEeCKHe 1. PapuaHHas Mepa yrija. 2
TOXJEeCTBa 2. Omnpegenenve OCHOBHBIX
TPUTOHOMETPUYeCKUX (QYHKLIWH.
3. OcHOBHBIE TPUrOHOMETpUUEeCKHe
TOXK/IeCTBa.
IMpakTrueckue paboThbl 2
Tema 4.2: ®opmynsl | CopepkaHve yueOHOro MaTepuana:
JIBOMHBIX u | 1. CuHyC ¥ KOCUHYC IBOMHOTO yrJja. 2
TI0JIOBUHHBIX YIJIOB 2. ®opMyJibl NOJIOBUHHOIO yrja
[TpakTHueckue paboThl 2
Tema 4.3: | CogepkaHue yueOHOro MaTepuaa:
Ornpesienenue 1. Omnpegenenue apkCUHyCa, apKKOCHHYCa,
06paTHBIX apKTaHTeHca U apKKOTaHreHca Yucia
TPUTOHOMETPUYECKUX [MpakTnueckue paboThI 2
dyHKIMI
Tema 4.4: Pemtenue | Copepkanue yueOGHOro MaTepuana:
TPUTOHOMETPUUeCKUX 1. Pemenue MPOCTENIINX 2
ypaBHEHU TPUTOHOMETPHUYECKUX YpaBHEHUN
2. TpuroHoMeTpuueckrie ypaBHEHUS U
CHoCco0bI UX pelleHust
ITpakTueckue paboThl 2




Tema 4.5: INpocTetimue

Copepkanure yuebHOro MaTepurana:

TPUTOHOMETPUYECKHE 1. TlousTHe TPUrOHOMETPHUYECKOro 2
HepaBeHCTBa HepaBeHCTBa.
2. MeTto[pl pellleHUs] HePaBEHCTB.
[TpakTHueckue paboThl 2
Paspen 5.: ®yHKIUH, UX CBOICTBA U rpaduku
26
Tema 5.1: dyHk1Us Cojiep>kaHrie yueOHOro Marepuana:
1. Tlonsarue GyHKLMH. 2
2. OG6nacte onpeseneHve ¥ 00/aCTb
3HaueHusl.
3. T'paduk byHKIMH.
4. CgpoiicTBa GyHKUMH.
[MpakTuueckue paboThl 2
Tema 5.2: | CogepkaHue yueGHOro MaTeprasa:
Wccnenosanne 1. IlnaH uccnenoBanusi GyHKLWU. 2
byHKIMHA 2. TIpoMeXyTKH BO3pacTaHUs U YObIBaHHUS
3/1eMeHTapHbIMU 3. Haubonbluee 1 HAUMEHbLIIEE 3HAUEHUSI
criocobamu byHKIIH
ITpakTueckue paboThI 2
Tema 5.3: O6parubie | CofepkaHue yueOHOro MaTepuana:
dyHKIMU 1. Tlonstue ob6paTHON QYHKLHU.
2. CaoiicTBa
3. T'paduku
[TpakTHueckue paboThl 2
Tema 5.4: Crnoxuas | CopepkaHve yueGHOro MaTepuana:
dyHKIWMSA 1. TlonsATHe CJIOXKHOM HYHKLH. 2
2. Apudmernueckue JlelicTBUA Haf,
¢byHKUMAME.
ITpakTHueckue paboThl 2
Tema 5.5: Copiep>kaHue yueOHOT0 MaTepHaia:
IMapannensHbIH 1. TlapansienbHbI — TiepeHOC  TpadUKOB
TepeHoC ¥ CUMMEeTPUS GyHKIMI.
rpadukoB GyHKLWI 2. Cummetpus OTHOCHTEJIbHO oceit
KOOpAMHAT, Hayaaa KOOpJuHar.
IMpakTrueckue paboThbl 2




Tema 5.6:
[Tpeobpa3zoBaHue
rpadukoB GYHKIIMHI

Copepkanure yuebHOro MaTepurana:

1. PactsokeHne UM OKatve — rpadMKoB
(bYHKIMIA BAOJB OCel KOOp/AWHAT.

2. CurMMeTpusi OTHOCUTE/IBHO NPSMOH y =
X

[MpakTHueckue paboThl 2
Tema 5.7: | CopmepkaHue yueOGHOro MaTepuana:
Tpuronomerpuueckue |1. TpuroHomerpuueckrie QyHKLUM CHHYC, 2
¢byHKIIH KOCHHYC, TAaHT€HC U KOTaHTeHC.
2. CaoiicTBa QYHKIHMI U UX TPAQUKHL.
[MpakTrueckue paboThbl 2
Tema 5.8: O6pathbie | CopepkaHue yueOHOro MaTepuana:
TPUTOHOMETPUUECKHE 1. OG6paTHbie TPUTOHOMETpPUYECKUEe 2
byHKIIN byHKIMH.
2. CpoiicTBa QYHKIMM U UX rpadUKy.
[TpakTHueckue paboThl 2
Pazgen 6.: YpaBHeHusI U HepaBeHCTBA
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Tema 6.1: YpaBHenus, | CopepkaHve yueGHOro MaTepuana:
HepaBeHCTBA U uX | 1. OcHOBHbIe TIOHATHSI 00 ypaBHEHUSIX, 2
CUCTEMBI HEepaBeHCTBAX U UX CUCTeMax.
2. PaBHOCWIBHOCTb  ypaBHeHH u
HepaBeHCTB.
[TpakTHueckue paboThl 2
Tema 6.2: | CozeprkaHue yueOHOTO MaTepHana:
PanponanbHble 1. PanuoHanbHble ypaBHEHUS U METO/bI UX 2
ypaBHeHUsI pelleHus.
2. Teopema besy.
[TpakTueckue paboThl 2
Tema 6.3: OcuoBubie | CozepkaHue yueOGHOro MaTepuana:
TIPUEMBI pewieHyst | 1.  PelleHuve MHeMHBIX HepaBeHCTB. 2
HepaBeHCTB 2. AJITOpWTM pellleHHs] HePaBeHCTB BbILIEe
NepBoil  CTeleHU U JpobHo-
paLMOHA/IbHBIX HEPaBeHCTB
IMpakTrueckue paboThbl 2

Tema 6.4: Metopn

Copeprkanvie yueGHOTO MaTepHasa:




VIHTepBaJIoB 1. PemeHue HepaBeHCTB Bblllle TIepBO 2
CTelleHM ¥ JpoOHO-palvoHaIbHbIX
HEepaBeHCTB MeTOJJ0OM UHTePBAJIOB.
[TpakTHueckue paboThl 2
Tema 6.5: | CozeprkaHue yueOHOTO MaTepHana:
VppanioHanbHble 1. TloHsATHe MppalMOHAIBHOIO YPaBHEHUSI. 2
ypaBHeHUs 2. Merozp! pelieHusl.
IMpakTrueckue paboThl 2
Tema 6.6: | CogeprkaHue yueOHOro MaTepHuaa:
ITokasare/bHble 1. OnpeneneHre ¥ CrocoObl  pelleHHs 2
ypaBHeHUs! T10Ka3aTe/bHbIX YpaBHEHUH.
[TpakTHueckue paboThl 2
Tema 6.7: | CozepkaHue yueOHOTO MaTepHana:
ITokasaresnbHble 1. Tlokasare/bHble HepaBeHCTBa u 2
HepaBeHCTBa CIIoco0bI UX pelleHvsl.
[MpakTrueckue paboThbl 2
Tema 6.8: | Cogeprkanue yueGHOro Marepuarna:
Jlorapudmrueckrie 1. Orpesenenne W CHocoObl  pelleHus 2
ypaBHEHHUS sorapupMHUeCKHX YpaBHEHHUH.
IMpakTrueckue paboThbl 2
Tema 6.9: | CozeprkaHue yueOHOTO MaTepuana: O3HakomuTeNb
Jlorapudmrueckre 1. OnpeneneHve ¥ CrIOCOOBI  peLIeHHsS 2 HBIN
HepaBeHCTBa soraprMHUYeCcKiX HepaBeHCTB.
ITpakTueckue paboThl 2
WToroBoe 3aHsTHE Cojiep>kaHrie yueOHOro Marepuarna: He nipefiycMoTpeHo | O3HakKOMMTeNb
1. TloBTOpeHue 6a30BbIX OCHOB HBIM

TIPOMJJeHHBIX TeM.
2.  OcHoBHble (pOpMyJIbI TIPOMJEHHBIX TEM.
3. OTBeThI Ha BONPOCHL.

IMpakTrueckue paboThbl 2
Pa3gen 7: Hauana MaremMaTHuyecKoro aHaausa
36
Tema 7.1: Uucnosbie | CojeprkaHue yueOHOro Marepuasa:
nocnefoBarenbHoctd | 1. OmpepeneHue YKCJIOBOU
roc/eZjloBaTeIbHOCTHU. 2
2. Criocobbl  3aflaHMiss W CBOMCTBa




HOCHEAOB&TEHLHOCTeﬁ.

3. beckoHeuHO yObIBatoIIIas
reoMeTpHyeckKasi Iporpeccysl.

4. Tlousitme o} npeiene
10C/Ie[0BATeIbHOCTH.

IMpakTHueckre paboTel

Tema 7.2: [Ilpegen | Cozmep>kaHve yueOHOro MaTepHara:
byHKIIH 1. Tlonarue mpefena GyHKIMY B TOUKE U
€ro reOMeTpUYeCKU CMBICII.
2.  OpHOCTOpPOHHME Mpejebl.
3. DBeckoHeuHO Manble QYHKLUU U UX
CBOMCTBa.
4. BeckoHeuHO Oosiblive QyHKIUU.
5. CyllecTBoBaHue mpejiesia MOHOTOHHOM
OrpaHUYeHHOM [10C/1eJ0BaTebHOCTH.
ITpakTrueckve paboThbl
Tema 7.3: | Cojep>kaHrie yueOHOro Marepuara:
HenpepbIBHOCTB 1. TlonsTue HeNnpepbIBHOCTH (PYHKIIUU.
dbyHKIMH 2. MUccnesoBaHne Ha  HENpepbIBHOCTS.
OnpefesieHrie TOuek pa3pbiBa (GyHKLNH.
3. Knaccudukaryst pa3poIBOB.
4. OrnpepneneHre aCUMIITOTBL. ACHUMIITOTBI
TOPU30HTa/bHble,  BepTUKaJbHble U
HaKJIOHHBIE.
ITpakTuueckue paboThbl
Tema 7.4: | CogepxaHue yueGHOro MaTepyasa:
[TpousBogHas 1. 3apgaua, nmnpuBOAsAIIas K  TOHITUIO
TIPOU3BOZHOM.
2. Omnpepenenue. CBs13b MeXIy
mddepeHIIPyeMOCTBO u
HeIpepbIBHOCTBHO.
3. ®usuyeckuid CMBICT  IIPOM3BOJHOM.
Peiienue 3azau.
4. T'eoMeTpUYeCKMI CMBIC/ IPOU3BOJHOM.
IMpakTHueckre paboTel
Tema 7.5: | Cojiep>kaHuie yueOHOro Matepuara:




IIpousBogHsble
3J/IeMeHTapHbIX
dyHKIMI

1. TIpou3sBojHbIe 3/1leMeHTapHBIX (HYHKIIH.
2. HaxoxzeHue MPOM3BOAHON C NIOMOIIIBIO

TabJTUIIBL.

3. TlpaBusia HaxoKAeHHe TTPOU3BOHOM.

4. TlpousBogHas TPUTOHOMETPUYECKUX
(yHKIIH.

IMpakTHyeckre paboTbl

Tema 7.6: DKCcTpeMyMbI
dyHKIIN

CopieprkaHue yueOHOTO MaTepHaa:

1. Ormpegenenue S5KCTPeMyMOB (DyHKLIMH.

2. HeobxozpuMble yC0BUS Cyl{eCTBOBAHUS
5KCTpeMyMOB. JlocTaTouHble yC/IOBUSI
CYILleCTBOBaHHS 3KCTPEMYMOB.

3. HaxoxzaeHue 3KCTpeMyMa C IOMOLLBIO
BTOPOU NTPOM3BOJJHOM.

ITpakTnueckue paboThbl

Tema 7.7: IlonHoe

CopepxaHue yuebGHOro MaTepyaa:

uccrefloBaHue 1. Cxema TIOJTHOTO WCC/IeJOBaHUs
dyHKIMU (YHKIMY C TTIOMOIIIbIO TTPOU3BOJHOM.
2. Wccnenosanue byHKIMH Ha
BO3pacTaHWe U yObIBaHHE C TIOMOLBIO
TIPOU3BOZHOM.
3. MWccneposanue ¢dyHKLIH Ha
9KCTPEMYMBI C TTIOMOIIIbIO TIPOU3BOTHOM.
ITpakTuueckre paboTsl
Tema 7.8: | CopepxaHue yuebHOro MaTepuana:
Ouddepenuman u |1l. [Jubdepennvian GYHKIUH U €r0
repBooOpasHast reoOMeTpHUUYeCKUil CMBICI.
dyHKIIN 2. Ormpepenenue neppoobpasHoi GyHKLUH.
3. Teopema o epBo0Opa3sHbIX.
ITpakTrueckue paboThbl
Tema 7.9: | CogzepxaHue yuebHOro MaTepyasa:
HeormpenenéHHbIit 1. HeoripegenéHHplii UHTETpaJL.
UHTeTpas 2. OcHOBHble TOHATHS, ONpefeeHus,

CBOICTBa

ITpakTuueckre paboTsl




Pazgen 8.: JyieMeHTbI KOMOMHAaTOPDHUKH, TEODUH BePOSTHOCTEH W

MaTeMaTHYecKoil CTaTHCTHKH 13
Tema 8.1: OcHoBHble | Cofep)kaHue yueOHOTO MaTepuaa:
TIOHATUSA 1. OcHOBHBIe TIOHATHSI KOMOHHATOPUKH. 1
KOMOWHATOPYKH 2. 3apauM Ha MOACYET Ync/Ia pasMelleHUl,
TepecTaHOBOK U COUYeTaHUH.

IMpakTHueckre paboTel 2
Tema 8.2: OcHoBHble | Cofep)kaHue yueOHOro MaTepuana:
TIOHATUA teopur | 1. CobbITHeE. 1
BepOSATHOCTEN 2. BeposiTHOCTB COOBITHSI.

3. CroxxeHue U YMHOKeHIe BePOSITHOCTE.

ITpakTuueckue paboThbl 4
Tema 8.3: OcHoBHble | Cofep)kaHue yueOHOro MaTepuana:
TIOHSATUS 1. TlpencraBneHvie  JaHHBIX  (TabaMLp, 1
MaTeMaTHuecKoi JvarpaMMel, rpadmkm).
CTaTUCTHKU 2. TeHepasbHasi COBOKYITHOCTb, BBIOOPKA

IMpakTHueckre paboTel 4
Paspen 9.: Koopaunarsl 1 BeKTOpbI
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Tema 9.1: Koopaunatel | Cofep>kaHrie yueOHOro MaTepuana:
TOUKM B pocTtpaHcTBe | 1. [IpsMoyrosibHast cucreMa KOOpAUWHAT B 2

TIPOCTPaHCTBe.

2. ®dopmysa pacCTOSHUS MeXIy ABYMS
TOYKAMHU.

3. YpaBHeHue cepbl.

IMpakTHueckre paboTel

He TIpeJlyCMOTPEHO

Tema 9.2: Bektops! u
JleliCTBUS C BeKTOpaMu

CopieprkaHue yueOGHOTO MaTepHaa: OsHakoMUTe/b
1. Bexkrtopbl. Moaynb BekTOopa. PaBeHcTBa HBI
BEKTOPOB. 1
2. CroxeHue  BEeKTOPOB.  YMHOKeHHe
BeKTOpa Ha YuCJIo.
ITpakTrueckue paboThbl 4




Tema 9.3: KoopauHaTs!
BeKTOpa

Cojiep>kaHrie yueOHOTo MaTepuara:

1. Pa3noxeHve BekTOopa TIO
basuca.

2. KooppuHaTsl BeKTOpa.

3. [eiicTBUS C BEKTOpPAMH, 3alaHHBIMHU
CBOMMU KOOpJMHATaMH.

BEKTOpaM

O3HakKOMUTETH
HBIN

IMpakTHyeckre paboTbl

He TpeJJyCMOTPEHO

Tema 9.4: CkansipHoe | Coziep>kaHve yueOHOTO MaTepHara: OsHakoMHUTe/b
Tpou3BeJieHre 1. Omnpepenenus CKaJIIPHOTO 1 HBI
BEKTOPOB NpOM3Be/ieHNs] BEKTOPOB.
ITpakTrueckue paboThbl 4
1. PemeHve 337ay Ha  HaxoXJeHUe
CKaJISIpHOTO NPOU3Be/IeHHs] BEKTOPOB.
Tema 9.5: Yron mexxay | CozepykaHue yueOHOro MaTepuaia: O3HakoMuTeNb
BeKTOpamMH 1.  Yron mexny AByMsi BeKTOpaMH. 1 HBIN
2. Tlpoekuys BeKTOpa Ha OCb.
IMpakTHueckre paboTel 4
Tema 9.6: Pemenue | CofeprxkaHue yueOHOTo MaTepuana: O3HakoMuTeNb
3afiay Ha Bce fgedictBus | 1. Vcrosb3oBaHMe KOODAMHAT U BeKTOPOB HBIN
C BEKTOpaMu NP  peLIeHWd MaTeMaTU4eCKUX U 1
TIPUK/IAJHBIX 3a/ay.
ITpakTuueckue paboThbl 4
Paspen 10.: IIpAvMble 1 N/IOCKOCTH B NMPOCTPAHCTBe
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Tema 10.1: Akcuombl | CogepykaHue yueOHOTO MaTepuana:
CTepeoMeTpuH 1. AKCUOMBI CTepeOMeTpHUH, C/IefCTBUS U3 2
aKCHOM.
IMpakTHueckre paboTbl 2
Tema 10.2: Tpameie u | CozepkaHue yueGHOro MaTepraa:
IJIOCKOCTHU B | 1. B3aumHOe pacriosioykeHue INpsIMbIX B
MIPOCTPaHCTBe MIPOCTPAHCTBe. 2
2. TlapannenbHOCTH NIPSIMOM U TVIOCKOCTH.
IMpakTHueckre paboTel 4




Tema 10.3: | Cogep>kaHue yueOHOro MaTepuara: O3HakoMHUTe/ b
[TapannensHOCTH 1. OnpegenexHve, pU3HaK U CBOMCTBa 2 HBIT
TJI0CKOCTeH Tapa’suleIbHOCTH IJIOCKOCTEH.

IMpakTHueckre paboTel He Mpe/lyCMOTPEHO
Tema 10.4: | Cogepxanue yuebHOro MaTepyasa: OsHakoMHUTe/Nb
[TepnieHAVKYISIp B | 1. IleprieHAWKY/ISAPHOCTD TIPSIMOi u HBIN
TPOCTPAaHCTBe TJIOCKOCTH. 2

2. IlepnenpvKynsp v HaK/IOHHasI.

3. Yros MeXAy NpsIMON U MIOCKOCTEIO.

ITpakTuueckue paboThbl 4
Tema 10.5: | Cozeprkanue yue6HOro MaTepHarna: O3HakomuTesnb
[MeprienguKymsipHocTs | 1. [IByrpaHHBIN yrod. HBIN
TJI0CKOCTel 2. Yroa Mexny MI0CKOCTSIMU. 2

3. IlepneHJUKYJISIPHOCTB ABYX IJIOCKOCTEN

ITpakTUyeckue paboThl 4
Tema 10.6: | Comep>kanue yueOGHOro MaTepuasia: O3HakoMUTe/ b
IMapannensHoe 1. TeomeTpuueckue nipeoOpa3oBaHus HbII
TIPOEKTUPOBaHUe TIPOCTPaHCTBa. 2

2. [IlapannenbHOe NpOEKTUPOBaHUE.

3. WM3ob6pakeHue [IPOCTPAHCTBEHHBIX

Guryp.

ITpakTuueckue paboThbl 4

Pazgen 11.: MHororpaHHuKH, Tejla ¥ MOBEPXHOCTH BpalleHHsA
15

Tema 11.1 - 11.4:| CopgepykaHue yueOHOTO MaTepuana:
[TonusTHE 1. MHororpaHHUK. 2
MHOI'OI'DaHHUKA 2. OCHOBHbIE TIOHATHS.

3. HpaBI/IIIbHLIe MHOTOI'PAHHUKH.

ITpakTrueckve paboThbl

He MPelyCMOTPEHO

Tema 11.2: IIpusma,
[Tapannenenunen,
[Mupamuza

Cojiep>kaHrie yueOHOTo MaTepuara:

1. Tlpusma. Ilpsmasi ©1 HaK/IOHHas TIpU3Ma.
IIpaBunbHas mpr3Ma.

2. Ormpegenedue, BuUAbl W  CBOWCTBa
napasienienvesa. Kyb, cBoiictea Ky0a.

2




3. OrmpejeneHre U OCHOBHBIE 3/IeMEHTbI

nupamyzpl.  IlpaBuibHas —mnMpamuza.
YceuénHas mupamuza. Terpasgp.
IMpakTHueckre paboTel 2
Tema 11.5: Cummetpust | Coziep>kaHre yuyeOHOro MaTepHara:
u ceuenus | 1. CummeTpus MHOI'OIPaHHUKOB. 2
MHOT'OIPaHHHUKOB ITocTpoeHue ceueHN MHOTOIPaHHUKOB.

IMpakTHyeckre paboTbl

He TIpeJJyCMOTPEHO

Tema 11.6: Llunungp u

CopepxaHue yuebHOro MaTepraa:

KOHYC 1. Tlwmueap u koHyC. OCHOBHBIE ITOHATHS 2

1 ceueHMsl. Y CeuéHHBIN KOHYC.
IMpakTHueckre paboTel 1

Tema 11.7: [Hap wu | Cojep>kaHue yueOHOro MaTepuaa:
cdepa 1. Iap u cdepa U UX CEUEHUS. 2
ITpakTrueckue paboThbl 2

Paspen 12.: U3mepenus B reomeTpuu
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Tema 12.1: Tloustus | CojepykaHue yueOHOro MaTepuasia:
00béMa 1. OOBéM U ero n3MepeHue. 4

2. WHrerpansHas Gopmysia o0béMa.

ITpakTuueckue paboThbl

He TIpeJlyCMOTPEHO

Tema 12.2: O6bém | CogeprkaHre yueOHOro MaTepuana: 4
MHOTOTPaHHUKOB, ¥ | 1. ®opmyJbl 00bEMa Ky0a,
00BEM Te BpaLjeH:s NPSIMOYTOJIBHOTO napasuiesienurnesa,
TIPU3MBIL, UIWHDA.

2.  ®opmysbl 06BEMa MUPaMHUBI U KOHYCa

3. ®opMmysel 00bEMa II1apa

IMpakTHueckre paboTel 2
Tema 12.3: Tlnomaau | ComeprkaHue yueOHOTo MaTepuaa:
TIOBEPXHOCTeN 1. ®opmynsl nomaZed  MOBEPXHOCTH 2




MHOTI'OT'DaHHUKOB u MHOI'OI'DaHHUKOB U TeJ1 BpallleHHWs.

TIoLau ten | TIpakTuueckue paboThI 2
BpallleHUst

Tema 12.4: Tlopobue | CopepykaHue yueOHOro MaTepuasia:

Ten 1. Tlopobue Ten. 2

2. OTHoIeHKe TUIoN[ajiell TTOBePXHOCTH |
00bEMOB MIO100HBIX Te.

ITpakTUyeckue paboThl 2
WToroBoe 3aHsTHE CopepyxaHue yueGHOro MaTepuasa:
1. UToroBoe obCyXaeHNe TeM. 2
IMpakTHueckre paboTsr: 2
1. PemeHue 3a7ja4 ¥ IpUMepoB
HUTOro 252

2.2 O0Opa3oBaTe/IbHBIE TEXHO/IOTHH, HCIIO/Ib3yeMble MPU MPOBeJeHHH ayAUTOPHBIX

3aHATHH

B cootBetcTtBuM ¢ Tpeboranusmu ®@I'OC CIIO no crierpanbHocTH 38.02.07 BaHKOBCKOE
Jlefio  peanu3alvsi KOMIIETEHTHOCTHOTO TIOAXOJa [O/DKHA TMpefyCcMaTpuBaTh —LIMPOKOE
WCTIOb30BaHUe B yUeOHOM IpOoLjecce aKTUBHBIX M MHT€PAKTUBHBLIX (DOPM TPOBEZIEHHUsT 3aHATHI
(KOMITBIOTEPHBIX CHUMYJISILIUM, JE/JOBbIX W PpOJIEBBIX WIp, pa300p KOHKDPETHBIX CHUTYaIlWH,
TICUXO0JIOTHUeCKHe W MHble TPeHWHTU U T.J.) B COUeTaHWM C BHeayJWTOPHOM paboToi C 1jesibio
cdopmMHpoBaHus ¥ pa3BUTHS TPeOyeMbIX KOMITeTeHLIUH 00yUYarOIUXCsl.

Buibl 00pa3oBaTe/ibHBIX TEXHOTOTHI.

Ob6pa3oBaresibHasi TEXHOMOTHUSI — 9TO COBOKYIHOCTh HAyYHO W TIPAaKTUUYeCKU
000CHOBAHHBIX METO/IOB, U MHCTPYMEHTOB /ISl JOCTV)KEHHS 3ar/laHUPOBAaHHBIX Pe3y/bTaTOB B
obactu obpa3zoBaHus. [IpMeHeHHe KOHKDETHBIX 0Opa3oBaTe/bHbIX TEeXHOJIOTHH B yueOHOM
riporiecce orpeensieTcs: crelUKon yueOHOW JesTeTbHOCTH, ee WHPOPMAaLMOHHO-PeCypCHOM
OCHOBBI ¥ BU/IOB Y4eOHO paboThI.

1. TpapunuoHHble oOpa3oBaTe/bHbIE TEXHOJIOTHM OPUEHTUPYIOTCS Ha OpraHM3aljfio
oOpa3oBaTe/NbHOrO  TpoOLiecca, TIpeAroJararilyl0  MpsSMYIH0  TPaHCISALUIO  3HAaHUK  OT
Tipero/iaBaTesisi K CTy/IeHTY (TperMYyIleCTBeHHO Ha OCHOBe OOBSICHUTETbHO-WU/UTIOCTPAaTUBHBIX
MeTo/[0B 00yueHusi). YueOHasi 1eSITe/IbHOCTh CTYZeHTa HOCUT B TaKUX YCJIOBUSIX, KakK IPABUJIO,
PernpoAyKTHUBHBIN XapakTep.

[Tpumepbl ¢dopM yueOHBIX 3aHSTHM C WCIIOJIb30BaHUEM TPAJULMOHHBIX TEeXHOJIOTUM:

Jlekijusi — moc/efioBaTe/IbHOe M3/I0)KeHWe MaTepuasa B AUCLIMIIIMHAPHOW JIOTHKe,
OCYIIIeCTBJISIEMOE TIPeNMYIIeCTBeHHO BepOalbHBIMU Cpe/ICTBaMH (MOHOJIOT TIperofaBaTeris).

CemuHap — Oece/ja TiperiofiaBaTesisi U CTYJeHTOB, 00CYy)X/jeH/e 3apaHee IMO/rOTOBI€HHbBIX
cooOI1leHrH, MPOEKTOB MO KaXk/[OMy BOIPOCY IJlaHa 3aHSATHS C eJUHBIM ISl BCeX TepeuHeM

peKoMeH/TyeMOi 00si3aTe/TbHOM U ZIOTIOJTHUTeTbHOM JTUTepPaTyphl.



[TpakTHueckoe 3aHsITUE — 3aHSATHe, TOCBSILEHHOE OCBOEHUI0 KOHKDETHBIX YMEHWM U
HaBBIKOB T10 TIPe/I/I0XKEHHOMY a/ITOPUTMY .

2. TexHomoruu mpobseMHOro 00y4yeHUsi — OpraHu3alss oOpa3oBaTebHOrO TPOLIeCca,
KOTOpasi TIpeAro/iaraeT TIOCTAaHOBKY TMPOOJeMHBIX BOMPOCOB, co3ziaHve 20  y4yeOGHBIX
NpobO/IeMHBbIX CUTyalluid [ijii CTUMYJIMDOBaHWe aKTHBHOW T103HABAaTebHOM [1esiTe/IbHOCTH
CTYJ€HTOB.

[Tpumepsl GopM y4eOHBIX 3aHATHA C WCIOJb30BAHHEM TEXHOIOTHH Tpo0IeMHOro
o0OyueHus:

[MpakTuyeckoe 3aHsiTHe B (hopMe TIpaKTUKymMa — OpraHu3auysi ydeOHON paboThI,
HarpaB/jieHHasi Ha pellleHHe KOMIUIEKCHOM ydeOHO-TIO3HaBaTelbHOW 3ajaud, TpeOyromei oT
CTyZleHTa NPUMeHeHUs Kak HayuHO-TeOpeTHYeCKUX 3HaHUM, TaK U MPaKTUUeCKHUX HaBbIKOB.

3. VIrpoBble TeXHOJOTUM — OpraHu3alus obpa3oBaTesibHOTO TpoIiecca, OCHOBaHHasi Ha
PEKOHCTPYKLIMU MOZe/ieli IoBe/leHus1 B paMKaX Ipe/i/I0XKeHHbIX CLIeHapHbIX YCIOBUM.

[Tpumepsb! popM yueOHBIX 3aHATUIN C UCIIO/Tb30BAaHUEM UTPOBBIX TEXHOJIOTU:

HenoBasi urpa — MoO/leIMPOBaHME Pa3/IMYHbIX CUTYyalLldi, CBS3aHHBIX C BBIPAOOTKOW U
TIDUHSITUEM COBMECTHBIX pellleHHH, 00CyKZeHreM BOIIPOCOB B peXXHWMe MO3rOBOTO IITYpMa,
PEKOHCTPYKLMel (PyHKLIMOHA/bHOTO B3aUMO/eCTBYS B KO/UIEKTUBE U T.II.

4. TexHOMOTUU TIPOEKTHOTO OOyueHWss — OpraHu3alus 00pa3oBaTeSbHOrO Iporjecca B
COOTBETCTBUM C aJrOPUTMOM TIO3TAlHOTO pelleHusi MpobIeMHON 3aflaud WX BBITIOJTHEHUS
yuebHoOro 3azsanusi. [IpoekT mpe/rosiaraeT COBMeCTHYIO yueOHO-TI03HaBaTeTbHYIO JesiTe/TbHOCTh
TPYIIIBLI CTY/I€HTOB, HarlpaB/IeHHYI0 Ha BbIPAOOTKY KOHLIETII[MH, YCTaHOBJ/IEHHe Liefied U 3a/ad,
(GhOpMy/IMPOBKY OKWJAeMbIX pe3y/bTaTOB, OIpeje/eHre TPUHLIMIIOB W METOAMK pellleHus
TIOCTAaB/IEHHBIX 3aJjau, TUIaHUPOBaHWe Xo/a paboThbl, TIOMCK [OCTYIHBIX W ONTUMAaTbHBIX
pecypcoB, TIO3TalHY peayu3alvio TulaHa paboThl, TPe3eHTAlUi0 pe3yJsbTaToB paboThl, UX
OoCMbIC/IeHre U pedIeKCHIo.

OCHOBHbI€ TUIIbI IPOEKTOB:
WccnenoBaTenbCKUM  TPOEKT — CTPYKTypa TmpubmibkeHa K ¢opmaTty HayuHOro

UCCeJoBaHUs  ([]0Ka3aTesqbCTBO aKTyaJbHOCTH TeMbl, OfpejiesieHre HayuyHOW MpobieMsl,
npeAMeTa W O0OBEKTa WCCIe[OBaHUs, LjeJiell M 3alady, MeTOZ0B, MCTOYHWKOB, BBIJBIIKEHHE
TUroTe3bl, 0000IIIeHNe Pe3yJ/IbTaToB, BBIBO/[bI, 0003HaUeHHEe HOBBIX TIPOOIIeMm).

TBoOpueckuii TMPOEKT, KakK IpaBW/IO, He MMeeT JeTaJbHO IPOpabOTaHHOW CTPYKTYpHI;
yueOHO-TI03HaBaTe/NbHasl [|eSITelIbHOCTh CTY/IEHTOB OCYILeCTB/ISIETCSI B paMKaX pPaMOYHOTO
3a/laHusl, TIOJUMHSISICh JIOTHKe U MHTepecaM yuaCTHHKOB MTPOEKTa, )KaHPy KOHEUHOTo pe3y/ibTara
(raseta, ¢puIbM, Npas3fHUK U T.I1.).

5. VIHTepakTUBHBIE TE€XHOJIOTUM — OpraHu3alysi 00pa30BaTebHOrO TPOLecca, KOTopast



nipe/riosaraeT akKTMBHOe U He/lMHeWHOe B3aMMO/IeHiCTBUe BCeX YYaCTHUKOB, JOCTIKeHHe Ha
3TOM OCHOBe JIMUHOCTHO 3HAUMMOTO il HUX o0Opa3oBaTeslbHOTO pe3ysbTaTa. Hapsgy co
CTelMa/M3MPOBAHHBIMU  TEXHOJIOTUSMUA  TakKOro  poZia  TMPUHIUI ~ UHTEePaKTUBHOCTU
NIPOC/IE)KUBAETCI B OOJIBIIMHCTBE ~ COBPEMEHHBIX  00pa3oBaTe/lbHbIX  TEXHOJIOTHH.
VIHTepaKTUBHOCTH T0/[pa3yMeBaeT CyObeKT-CyObeKTHbIe OTHOLLEHUS B X0Zie 00pa30BaTe/IbHOr0
ripoLiecca Y, Kak cyieficteue, ¢opMHpOBaHHe CaMOpa3BHBarollelicsi HHPOPMAaLIMOHHO-PeCypPCHOM
cpefpbl.

IMpumepbl ¢opM  yuyeOHBIX 3aHATHMM C HWCIOJb30BAHHUEM  CIEIMaTU3UPOBAHHBIX
VWHTePaKTUBHBIX TEXHOJIOTHIA:

- JeKuysi oOpaTHOM CBSI3W — JIEKI[USI—TIPOBOKalUsl (M3/10)KeHHe MaTepHasa C 3apaHee
3arIaHMPOBaHHBIMU OILIMOKaMM);

- Jeknus-6ecena;

- JIeKUIUS-AUCKY CCHS;

- CeMMHap-AMCKYCCHUsS — KOJUIEKTHBHOE 00CY)X/eHHe KaKOro-arbo CIOpHOro BOIpOCa,
nipo6JieMbl, BhIsIBJIEHHEe MHEHUM B TPyTITie.

6. MHdopMalioHHO-KOMMYHHKALIMOHHbIE 00pa3oBaTe/lbHble TEXHOJIOTUH — OpraHU3aLys
oOpa3oBaTe/lbHOTO  TIPOL[ECCa, OCHOBaHHAas HAa  TMPUMEHEHWHM  CIIel[Ha/TU3UPOBaHHBIX
TIPOTPAaMMHBIX CPE/ICTB U TEXHUUECKMX CPeZCTB PabOThI ¢ MH(OPMAaIHei.

IMpumepbl  (GopM  yueOHBIX  3aHATMH C  MCIIO/Ib30BaHHMEM  WH(MOPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI:

Jlekuusi-BU3yanu3alisi — U3/I0KEHHEe COZIep>KaHUSI COTIPOBOJKAAeTCS Tpe3eHTaluen
(memoHcTparyeli yueOHbIX MaTepUasioB, MPeCTaB/JIeHHBIX B PAa3/IMUHBIX 3HAKOBBIX CHUCTEMaX, B
T.4. WUTFOCTPAaTUBHBIX, rpauuecKux, ayAno- U BUjeOMaTepHasioB).

[TpakTHyeckoe 3aHsTHE B OpPMe TIpe3eHTaluy — Mpe/iCTaB/ieHre Pe3y/IbTaToOB MTPOeKTHOMN
WIA  WCCIe[oBaTeIbCKOM  /IeATeJIbHOCTH €  HWCTOJb30BaHHWEM  CITe[Ma/IU3MPOBaHHbBIX

TIPOrPaMMHBIX Cpef,.

YpaenbHbld BeC 3aHATUNM, NPOBOJUMMBIX B WHTEPAKTHUBHBIX (opmax, ompejensieTcs
IJIaBHOW 11eJIbI0 TIPOTPAMMbI, OCOOEHHOCTBIO KOHTHWHTEHTa OOydYaroluxcsi U CoflepyKaHreM
KOHKDETHBIX JUCIWIUINH, U B 1[eJIOM B y4eOHOM TIpoIiecce OHU /IOJDKHBI COCTABJISATH HE MeHee

OTIpeZie/IeHHOT0 TPOLeHTa OT BCero 00beMa ay/JUTOPHBIX 3aHSITHH.

3.Y ciioBus peanu3saium o0meo0pa3oBaTe/ibHON yue0HOM JUCHMIIMHBI MaTeMaTHKa

OcBoeHue MMpOrpamMmal YQE6HOﬁ AU CHUITIMHBI MaremMaTrKa npeariojiaraeT Hajauuve B

npodeccOHabHON  0Opa3oBaTe/lbHOM  OpraHM3alldk, peanu3yroiled  obpa3oBaTesbHYH



nporpamMmy cpeaHero obOiero obpa3oBaHus B mpefenax ocBoenuwss OITOIT CITO Ha 06ase
OCHOBHOTO 00111ero o6pa3oBaHusi, yueOHOro KabuHeTa, B KOTOPOM HMMeEEeTCS BO3MOXXHOCTh K
obecrieuntb CBOOOAHBIN fAocTyrn B VIHTepHeT BO Bpemsi y4eOHOTO 3aHATHSI U B TEPHOJ
BHEy4eOHOM eATe/TbHOCTH 00yJaroIuXCsl.

T[lepeueHb CpeJCTB MaTepHabHO-TeXHHUeCKoro obecrievenuss s obyuenus mo OY/[].04 MaremaTuka

Tipe/iCTaB/IeH B Tabmile 3.

Ta6111/1ua 3- Hepequb CpeACTB MaTe€pPHUA/IbHO-TEXHUUECKOI'0O obecrieueHus AJI 06y‘-IeHI/IH o

0OY/[1.04 MaTtemaTuKa
HanmeHoBaHue OCHa].L[EHHOCTI: HEPEHEHL JIMLIEH3MOHHOI'0 TPOrpaMMHOI'0 obecrieueHus:. PeKBU3UTEI
CriejaabHbIX CrieljajabHbIX TI0TBePXKAIOLero JOKyMeHTa

ToMeleHui u
TIOMelIeHni JJist

TOMelIeHud U
TIOMeIIeHnH JI7Ist

CaMOCTOSITENIBHOM | CaMOCTOSITeTbHOU

paboThI paboThI

Kabuuer 32 nocaiouHbIX [TporpammHoe obecrieuenwe o nureH3nd GNU GPL: 7-Zip, Blender,
MaTeMaTU4eCcKUX | MecCT, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice, Maxima,
JTUCLIUTIIVH, ripernofiaBatenibckoe | Mozilla Firefox, Notepad++, StarUML V1.

Kabuuer MeCTO, ZI0CKa,

MaTeMaTHKH U HarJsijHbIe

uH(pOpMaTHKY; rocobwus,

Kabuner MYJTIbTUMeIUAHBIN

MaTeMaTHKH; TIPOEKTOP, SKPaH.

JleKIMOHHAas

ayTUTODUST;

ayIUTOpPUS /ISt

TIPOBeZIeHUST

TIpaKTHUUeCKUM

3aHATHlN (232)

YuTanbHbIN 3a1 16 nocagounbix | 1. OC — Windows XP Professional RUS. (KopobouHast Bepcust Vista
MecCT, pabouee | Business Starter (17mut.) 1 Vista Business Russian Upgrade Academic
MeCTO Open (17wmT) - JluieHsvoHHsli ceptudmkar Ne 42762122 ot
npenogasaress, 17 | 21.09.2007.
KOMIIBIOTEPOB ¢ | 2. 1C:ITpepnpusitve 8. KoMrutekT /st 00yueHuUs B BBICIIUX U CPeJHUX

BbIXOJ0M B
WHTEPHET

yueOHBIX 3aBefieHUsIX. CyOmieH3noHHbIN foroBop Ne 32/180913/005
ot 18.09.2013. (ITepBeiit BUT)

3. Kaspersky Endpoint Security anst 6usHeca — CrangaptHbii (3201T).
[Jorosop Ne ITP-00018475 ot 16.11.2017 (OOO Ilpuma Ai#iTr) cpokom
Ha 1 rop,.

4. Microsoft Access 2010. TTogmucka Microsoft Imagine Premium




Akt nepepaun npaB Ne Tr046356 ot 04 asrycra 2017, Cuer Ne
Tr000168154 ot 28 uronsi 2017 (ITpuma AitTu). Cpok geiictBust — 1
rofi.

5. Microsoft Office 2007 Russian. JIurieH3uoHHbIM cepTudUKar Ne
42373687 ot 27.06.2007

6. Microsoft Project mpodeccronamsHbii 2010. TToamicka Microsoft
Imagine Premium Akt nepepauu mpaB Ne Tr046356 or 04
aBrycta 2017, Cuer Ne Tr000168154 ot 28 wurons 2017 (Ilpuma
AiiTu). Cpok geiictBus — 1 rof,.

7. Microsoft Visio mpodeccruonansbii 2010. TMogmucka Microsoft
Imagine Premium Akt nepemauu mpaB Ne Tr046356 ot 04
aBrycta 2017, Cuer Ne Tr000168154 ot 28 wurons 2017 (IIpuma
A#iTn). Cpoxk geiictust — 1 rog,.

8. Microsoft Visual Studio 2010. Ilogmmcka Microsoft Imagine
Premium Akt nepepauu npaB Ne Tr046356 or 04 asrycra
2017, Cuet Ne Tr000168154 ot 28 utons 2017 (IIpuma AiiTu). Cpok
netictBusi — 1 rog.

9. TIporpammHoe obecrieuenve 1o JmweH3mn GNU GPL: 7-Zip,
Blender, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice,
Maxima, Mozilla Firefox, Notepad++, StarUML V1.

2.3 TpeboBaHNA K MUHUMA/IBHOMY MaTePUA/IbHO-TEXHHYECKOMY 00ecredeHHI0

[TomelrieHre KabUHETOB yA0OBIeTBOPsieT TpeboBaHUSAM CaHUTapHO-3TTH/IeMHUOIOTMUeCKIX
npaBun U HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ocHaIlleHO THIOBBIM 000pY/JOBaHUEM,
yKa3aHHBIM B HACTOSIUX TPeOOBaHUSIX, B TOM UHC/IEe CIIel[Ha/u3UpOBaHHas yueOHass Mebenb U
cpeAcTBa 00yYeHHsi, JOCTAaTOUHLIMU JIJI1 BBITIOJIHEHUS TPeOOBaHMH K YPOBHIO TOJTIOTOBKH
00yuaroLuxcsl.

KabuHeThl OCHAIleHbl MYJ/IbTUMEJUHUHBIM 000pyZOBaHUEM, TIOCPEJCTBOM KOTOPBIX
yuaCTHMKMA 00pa3oBaTe/sibHOTO TIpoLiecca MOTYT TpOCMaTpuBaTh BU3YyajbHYIO, CO3/|aBaTh
Tpe3eHTalvy, BUJjeoMaTepUuasibl, MHbIe JOKYMEHTHI.

B cocraB yuyeOHO-MeTOAUYECKOTO U MaTepHa/lbHO-TEXHHUUECKOro obecrieueHust
NIpOrpaMMbl YueOHOM AUCIUIUTUHBI MaTemMaThKa BXOZST:

- MHOro(yHKI[MOHAaIbHbIN KOMI/IEKC Mpero/jaBaTeisi;

- HarJIsiiHble ocoOus (KOMITIEKTbI yUeOHbIX TabJIHII, TJIaKaToB, U 1Ip.);

- UH(OPMAaLIMOHHO-KOMMYHUKAL[MOHHbIE CPe/ICTBA;

- 9KPaHHO-3BYKOBbIE TI0COOUS;

-  KOMIUIEKT TeXHHUYeCKOW JOKyMeHTal[id, B TOM 4YMCJie TacropTa Ha CpeJCTBa

06yq6HI/IH, HWHCTPYKLIMH T10 UX HCITI0/Ib30BdHHIO U TEXHHUKE 0e3011acCHOCTH.

2.4 lndopmariuoHHoe odecrieueHne 00ydeHus

B 6ubmvoreunsiii GoHA BXOAAT yueOHUKH, yuebHO-MeToauueckue KoMIuiekTsl (Y MK),

obecrieurBarolie OCBOeHHe yueOHOW AMCLUTUIMHBI MaTeMaTHKa, peKOMeHJOBaHHbIE WU






JOMyILleHHble /I MCII0/b30BaHUS B NpodeccroHanIbHBIX 00pa3oBaTebHBIX OpraHU3alUsX,
peanu3yrolux o6Opa3oBaTesibHYyH0 TIPOrpaMMy cpeziHero o0iero obOpa3oBaHHsI B Ipefenax
ocBoenust OITOIT CITO Ha 6a3e ocHOBHOTO 0011jero 06pa30BaHusl.

B mporecce 0CBOeHWs] TIpOrpaMMbl yueOHOW AMCLMIUVIMHBI MaTeMaTHKa CTY/eHThbI
JIOJDKHBI METb BO3MOJKHOCTb JIOCTYyTa K 37eKTPOHHBIM y4eOHBIM MaTepuasnaM I10 TpeiMeTy,
MMEIOIUMCST B CBOOOIHOM [jocTyTie B ceTH VIHTepHeT (371eKTPOHHBIM KHHTaM, MPAKTHKyMam,
TecTtaM U [Jip.).

CHHCOK MCTOUYHHMKOB:

JInst 00y4JaroIuxcsi

1. bapgymkuH, B.B. Maremaruka. D/ieMeHTHI BbICIIeH MaTeMaTHKH: yuebHuK: B 2 1. T.
1/ B.B. bapayuikuH, A.A. TIpoko¢preB. — M.: KYPC: UH®PA-M, 2020. — 304 c. — (CpezHee

nipodeccroHaLHOe obpa3oBanue).http://znanium.com/catalog.php?bookinfo=615108

2. Bapaymkus, B.B. MaremaTiKa. 3/ieMeHThI BBICITIEN MaTeMaTHKU: yueOHUK: B 2 T. T.
2 / B.B. BapayuikuH, A.A. ITpokodseB. — M.: KYPC: UH®PA-M, 2020. — 368 c. — (Cpeznnee
npodeccrioHanbHOe oOpa3oBaHue).http://znanium.com/catalog.php?bookinfo=872363

3. BammakoB M.U. Matematuka (CIIO). YuebHuK : yueOHuK / M.M. BammakoB. —

Mockasa : KHoPyc, 2019. — 394 c.https://www.book.ru/book/929528/view2/1

4. [HapmasiH A.A. Maremaruka : yuebHuk / A.A. JlagasH. — 3-e u3/l., UCIp. U Aomn. — M.
NH®PA-M, 2020. — 544 C. — (Cpepnee npogeccruoHaabHOe

obpa3oBanue).http://znanium.com/catalog.php?bookinfo=774755

Jins mpeno/jjaBareJiei

1. BammmakoB M.M. MaremaTtuka: yueObHuk / M.U. BaiiMakoB.- 2-e u3i., crep.- M.:
KHOPYC, 2020.-394 c.-(CpezHee nipodeccroHamibsHOe 00pa3oBaHue).

2. BoromonoB, H.B. Maremaruka: yuebnuk pmis CIIO/H.B. Boromosos, II.H.
Camotinenko.- M.: FOpaiit, 2020.-396 c.

3. boromosios, H.B. TlpakTuueckue 3aHATHs 110 MaTeMaTHKe: yueb. rmocobue ays CITO.-
11- u3g. mepepab. u gom.- M.: FOpaiir, 2021.-495 c.

4. Mopakosuu A.T'. Anrebpa v Hauasa aHaiu3a. 10 - 11 knaccel. B 2-x u. Y.1:YueOHUK
J1st obijeobpaszopar. Yueb. 3aBezpenuii/rion pen. A.I'. Mopakoeuua.- M.: MHueMo3uHa, 2021.-
399 c.

5. Mopgkosruu A.I'Havana anammsza. 10-11 xkyjmaccer.B  2-x.U.2 :3agauHuk s
obmieobpazoBat.  yueb. 3aBesenuii/ITog  pex.  A.I'MopakoBuua.-13-e  u3g.,  cTep.
M.:Mnuemo3uHa,2021.-271 c.



HNuTepHeT-pecypcol
www.fcior.edu.ru (MHpOpMaLMOHHbIe, TPEHUPOBOYHBIE Y KOHTPOJ/IbHbBIE MaTepHaJlbl).

www.school-collection.edu.ru  (EavHasi  KosutlekKuusi  LUQPOBBIX  00pa3oBaTebHbIX

pecypcogB).

2.5 [TepeyeHb MH(OPMAIUOHHBIX TEXHO/IOTHH

B pamkax u3yyeHus [UCLMIUVIMHBI HCIIOABb3YHOTCS C/IeAyIolie HH(pOPMaLMOHHbIe
TeXHOJIOTHH:

- SJIeKTPOHHbIe O00Opa3oBaTe/bHbIE peCypchbl, B KOTOpble BXOJSAT 3JIeKTPOHHAs
oOpa3oBaTenbHasi  cpeja  AkajemMuu  (pacriosioKeHHasi 10 3JeKTPOHHOMY  ajipecy
http://185.18.111.102/moodle/course/index.php?categoryid=54), 37IeKTPOHHO-OMO/IMOTEUHAsT CUCTEMa
«Znanium.com»  (pacriojio)keHHasi 1O 3JeKTPOHHOMY  ajpecy  http:/znanium.com/catalog),
3/1eKTPOHHO-0nbmoTeyHasi cucrema «Ibooks.ru» (pacriono)keHHasi 10 371eKTPOHHOMY afipecy
https://ibooks.ru/home.php?routine=bookshelf);

- TIpe3eHTAllMOHHbIe MaTepuasbl, pa3paboTaHHble B Lie/sX BU3yalu3aluu y4yeOGHOTro
MaTepydasia ¥ TIOBBILIEHUS HArsggHOCTA OOy4YeHHWs, B COOTBETCTBUM C KaJleHZApHO
TeMaTHU4eCKUM I1JIaHOM 10 JUCLIUIIVHE;

- B paMKax U3yueHUs AUCLUMIIIMHBI UCTIONb3yeTcs rakeT riporpamMm Microsoft Office.

2.6 Yc/ioBUA peasd3al[iM MPOrPaMMBbI /ISl 00y4aroIuXcsi HHBA/IU/AOB U JIMIY C

OrpaHUYeHHBIMHA BO3MO0)XHOCTAMM 310P0OBbA

CojepxaHue cpegHero MpogecCMOHAIBbHOTO 00pa30BaHKs U YCJIOBHSI OpraHU3al[UH
o0yueHUss 0OydJarolMXcsi C OCOObIMM 00Opa3oBaTe/IbHBIMM TOTPEOHOCTSMU  OTIPeE/ISFOTCS
a/lalTHPOBAHHOM 00pa30BaTe/IbHOM ITPOrPaMMOii.

OO6yuenve 10 oOpa3oBaTe/bHBIM TIpOrpaMMaM  CpeJHero  TpogecCHOHATBHOTO
obpa3oBaHUsi O0OYYAIOIIMXCSI C OTPAHUUEHHBLIMHA BO3MOKHOCTSMH 3[I0POBbSi Ha (aKy/bTeTe
cpegHero rnpogeccHoHaMbHOTO — 00pa30BaHUS — aKaJleMUH  OCYLECTB/SIETC C  YUYETOM
0COOEHHOCTeH TICUXO(PU3UMUYECKOTO Pa3BUTHs], WHAMBUAYATbHBIX BO3MOKHOCTEH M COCTOSIHHS
3[I0POBBS TAKUX 00YYaIOIIUXCS.

CrelivasibHble YC/IOBUsI BOCITUTAHHMSI W Pa3BUTHSI TaKUX OOYUYAIOIIUXCs, BK/IIOUAIOT B
ce0st:

- HCIIOJIb30BaHHE CIIelHad/IbHBIX O6p830BaTEIIbHBIX rnporpamMm M MeETOI0B 06y‘—IEHI/IH u



BOCITUTaHMUS,

- WCTOJIb30BaHME CIelUA/IbHBIX YYeOHMKOB, YueOHBIX IMOCOOMM W AUAAKTUYECKHX
MaTepHasIoB 0 JUCLIMIIIMHAM CIIeL{Ua/IbHOCTH,

- OCHallleHWe 3[]JaHWsl CUCTeMaM{ TPOTHBOIIO)KAPHOM CUTHa/M3alii U OTOBeIeHUs C
OyO/MpyIOIIMMYA ~ CBETOBBLIMM ~ YCTPOMCTBaMH, HH(MOPMAIIMOHHBIMH Tabl0 C  TaKTUIBHOMN
(mpocTpaHCTBeHHO-pebepHOI) UH(pOpMaLel U Jip.

- CrelyalbHbIX TEXHUUECKUX CPeJCTB 00y4YeHHs] KOJIJIEKTUBHOTO M WHIWBH/YaTbHOTO
T10/Ib30BaHMs, HalpUMep, HCIOb30BaHUe MYIbTUMEJUNWHBIX CPeJCTB, Ha/Jduhe OPTTeXHUKH,
C1al/I-TIPOEKTOPOB, 3JIeKTPOHHOM JI0OCKHU C TeXHOJIOTHel /1a3epHOr0 CKaHWPOBaHUS;

- obecrieueHre BO3MOKHOCTH [UCTAHI[MOHHOTO OOyueHUs (3/1eKTpoHHble YMK st
JUCTaHI[MOHHOTO 00yueHwUs, yueOHUKY Ha 37IEKTPOHHBIX HOCUTEJISIX U [Ip.)

- Tpe/iocTaB/eHWe YCJAYr acCHUCTeHTa (TIOMOIIHMKA), OKa3bIBaroIlero 00yuarommmcs
HE0OXOIUMYI0 TeXHUYeCKYH0 TIOMOII]b,

- HaMuue KOMITbIOTEPHOW TEeXHWKW W CIeIMaJbHOr0 TPOrpaMMHOrO obecrieueHws,
aZlariTMPOBaHHbIX /11 UHBaMZ0B 1 uL ¢ OB3;

- obecrieueHye IOCTyTIa B 3/jaHUS 00pa30BaTeIbHBIX OPraHu3aluii U Ipyrye yCaoBus, 6e3
KOTODPBIX HEBO3MOYKHO WJ/IM 3aTPYAHEHO OCBOEeHHe 00pa30BaTe/TbHBIX MPOrpaMM 00YUaArOLI[UMUCS
C OrpaHUYeHHBIMU BO3MO>KHOCTSIMU 3/10POBbSI.

- KOMILJIEKTOBaHMe OMOIMOTEK CreldaabHbIMUA a/lalITUBHO-TEXHUUECKUMH CpeCTBaMU
s uHBanmugoB U vl ¢ OB3 (roBopsijuMu KHWramMu Ha (reli-KapTaXx W CrelyaTbHbIMU
arrapaTamMu Jijisi UX BOCTIPOU3BE/IEHUS).

B 1ensx [OCTYMHOCTH TIO/ydeHHs] CpefHero MpodecCHOHaIBHOTO 00pa3oBaHuUs
oOyuarolUMUCs C 0COObIMH OOpa3oBaTelbHBIMU TMOTpeOHOCTAMU — akazemueir VIMCUT
obecrieurBaeTcs:

1) psist oOyuaroIuxcsi C orpaHUYeHHBIMH BO3MOXXHOCTSIMH 3/J0POBBSI 110 3pEHHIO:

- aganTaiys OQUIMAIbHOTO CaliTa akaJjeMUu B CceTH VIHTepHeT C y4eTOM OCOOBbIX
notrpeOHOCTeM WHBaMWOB 10 3pEHUI0 C TIpUBEeHMeM MX K CTaH/apTy [AOCTYMHOCTU BeO-
KOHTEeHTa U BeO-CepBUCOB,;

- pasMelleHHWe B [IOCTYIHBIX /s OOYYaroluXCs, SIBJSIONIMXCS CJAENbIMA  WH
c1aboBUAALMMY, MeCTaX M B a/[aliTUPOBAHHON (opme (C yueToM MX 0COOBbIX MOTpeGHOCTENR)
CTIpaBOYHOM MH(OPMAaLUK O pacTiMCaHUM JIEKIWM, YueOHbIX 3aHATHM (I0/KHA OBITH BBITTOIHEHA
KPYMHBIM (BBICOTa MPOMMCHBIX OYKB He MeHee 7,5 cM) pe/be(HO-KOHTPACTHLIM MIpHGTOM (Ha
6enom wu >xéntom (oHe) U poAyOMpoBaHa mpudToM bpaiins);

- obecrieueHue BBITTYCKA abTEPHATUBHBIX ()OPMATOB TEUATHBIX MaTepUanoB (KPYITHBIN

mpr@T UK ayAuogansl);



- obecrieyeHue JocTyrna oOydYarollerocsi, SIB/SIOLIErOCs CJerbiM M HCII0JIb3YHOLero
cob6aKy-1oBo/bIpsi, K 371aHMI0 0Opa3oBaTeNbHOM OpraHu3alldy, pacriojararoliero MecTOM JiJIs
pa3MertieHHst COOAKU-TIOBOJBIPS B Uachl 00yueHHst CaMOro 00ydJarorierocs;

2) Anst 06y4JaroIMXCsi C OrPAHUYeHHBIMHA BO3MOYKHOCTSIMU 3/JOPOBbSI IO CITYXY:

- nybnvpoBaHye 3BYKOBOW CIpaBOYHOM MH(OPMaLMM O paclycaHWy y4yeOHbIX 3aHSATHN
BU3yabHOU (YCTaHOBKA MOHHUTOPOB C BO3MOYXHOCTBIO TPAHC/SLIMK CyOTUTPOB (MOHUTOPBI, X
pa3Mepsl ¥ KOJIMYeCTBO HeOOX0AMMO OTpeZiesIsiTh C yUeTOM Pa3MepOB ITOMeLIeHus]);

- obecrieueHue Ha/lJIEXKAIMMHK 3BYKOBBIMU Cpe/ICTBaMH BOCTIPOU3BeleHusT UH(OpMali;

3) pAns obydaromyxcsi, MMeIOIIMX HapylleHWsi OIOpHO-/IBUraTe/IbHOTO —arapara,
MaTeprasbHO-TeXHUYeCKUe yCI0BUs [JO/DKHBI 00ecreurBaTh BO3MOXKHOCTb OeCrIpensTCTBeHHOTO
JoCTyna oO0ydJaromuxcss B yueOHble TIOMeIEHWs, TyajeTHble W [pyrde TOMeIeHuUs
oOpa3oBaTe/lbHOM OpraHW3allly, a TakKe WX MpeObIBaHMe B YKa3aHHBIX TIOMELIeHUsX (Hajiuuue
IIaH/yCOB, TIOPYYHel, pacllipeHHbIX ABepPHbIX POEMOB, TU(TOB U JPYryX NPUCIIOCODIeHNH).

4) Tlpu momyueHWH cpefgHero mnpogeccHoHaNbHOrO 00pa3oBaHMsl OOYYArOIUMCS C
OrpaHUYEeHHBIMM  BO3MOXXHOCTSIMM ~ 3/I0OPOBbSl ~ aKa/leMUell  TIpe/jOCTaB/SIOTCA  OecruiaTHO
crieliMasibHble yueOHUKU W yuyeOHble TocoOusi, MHasi yueOHasi JMTepaTypa, a TakKXKe YCIyTU

CYpAOIepeBOJYUKOB U THU(HI0CYpP/|0TIepeBOIUMKOB.



3. XapaKTepn(:TnKa OCHOBHBIX BHU/10B AeATe/IbHOCTH oﬁyqalomnxc;[ mo

o011eo0pa3oBaTe/IbHOM yueOHOH AuCHUIUTHHEe MaTeMaTUKa

CopepixaHue XapakTepuCTHKa OCHOBHBIX BH/I0OB Y4e0HOH /esTe/IbHOCTH
o0yueHust CTyAeHTOB

(Ha ypoBHe yueOHBIX /1eliCTBUI)
Beejenne O3HakoM/IeHHe C pOJIbl0 MaTeMaTHKH B HayKe, TeXHUKe, SKOHOMUKE,

MH(POPMALIMOHHBIX TEXHOJOTUSAX U MTPAKTUYeCKOH /1esTe/IbHOCTH.
O3HakoM/IeHUe C Lie/IIMU 1 3a/ladyaMy M3yueHHs MaTeMaTHKHU Tpu
ocBoeHuu npodeccuii CI1O u crietmansHocTelt CITO

Anrebpa

Pa3ButHe noHATUSA
0 yuciie

BoimonHenue apudmeTuueckdx JeMCTBUN Haj uuC/IaMM, codeTast
YCTHbIe ¥ MTMCbMEHHBbIE [TPUEMBI.

HaxoxaeHve mpuOMKeHHBIX 3HAUEHWH BEIMUMH W TIOTPeLIHOCTel
BBIUMC/IEHUH (aOCO/TFOTHON Y OTHOCHUTE/ILHOMW); CpaBHEHUEe UUCIOBBIX
BbIP&)KEHUM.

HaxoxxgeHne ommbOK B mpeoOpa3oBaHUSX U BBIYMCTIEHUSX
(OTHOCHUTCSI KO BCeM ITYHKTaM MPOrpaMMbi)

KopHn, CTeIIeHH,
siorapugmsi

O3Hakom/IeHWe C TIOHSITUEM KOpHSI N-M  CTeNeHd, CBOWCTBAMM
Pa/IMKaJoB U MpaBUIaMU CPaBHEHUS] KOPHEH.

dopmy/MpoBaHue — OIpefile/leHUss KOPDHS W CBOWCTB  KOPHEH.
BbrunciieHue v cpaBHeHUe KOPHEMH, BbINOIHEHWe PUKUIKU 3HaUeHUsI
KODHSL.

[Tpeobpa3oBaHue UKC/IOBBIX U OYKBEHHBIX BbIPa)KEHUM, COZieprKallix
paJiKasbl.

BbimonHeHnue pacuetoB Mo (opmyJaM, COZep)KaliuM pajuKasbl,
OCyIIIeCTBIsIsl He0OXO/IMMBIe TT0/[CTAHOBKU U Ipeobpa3oBaHusl.
OnpefienieHre paBHOCHU/IBHOCTY BbIpaXKEHUW C pajiKanamu. PeleHue
VppaLOHa/IbHBIX YPaBHEHUM.

O3HakOM/leHWe C TIOHATHEM CTelleHW C  [1elCTBUTE/IbHbIM
ToKa3aTesieM.

Haxo)xeHre 3HaueHWI CTereHW, MCIIOJb3ysi TMpPU HeobXOAUMOCTU
VMHCTPYMeHTa/IbHble Cpe/iCTBa.

3anucbiBaHUe KOPHSI N-Ml CTeleHW B BUJE CTeleHdu C JApoOHBIM
TI0Ka3aresieM ¥ Ha000pOT.

dopmyMpoBaHue CBOMCTB CTerneHel. BrlumciieHue cremeHell c
palMOHaNbHBIM [OKa3aTesieM, BBINIOJIHEHWe TIPUKWJKU 3HaueHUs
CTereHy, CPaBHEeHHe CTereHel.

[Tpeo6pa3oBaHue YNCIOBBIX U OYKBEHHBIX BBIPA)KEHUH, COieprKallix
CTereHy, IpUMeHsisi CBOMCTBA. PellleHre MoKa3aTe/bHbIX YpaBHEHUI.
O3HakoM/IeHHe C IpUMeHeHreM KOpHel U CcTereHell Py BbIUMC/IeHUH
CpeHUX, [e/eHUH OTpe3Ka B «307I0TOM CeueHUMW». PeleHue
NIPUKJ/IA/IHBIX 337184 Ha CJIOXKHBIE TIPOLIEHTHI

IIpeobpa3zoBaHue
anredpanyecKnx
BbIpa)KeHUM

BrinonHeHue rnpeobpa3oBaHuii BbIpaKeHUH, MpuUMeHeHHe (Gopmy,
CBSI3aHHBIX CO CBOMCTBaMH CTereHel 1 jioraprudMoB.
Onpezenenve 06/1aCTy JJOMYCTUMBIX 3HaUeHUM JIorapu(MUUeCKOro
BbIpaKeHUsi. PellieHue siorapudmMuyeckux ypaBHeHUN

OCHOBBI TPUT'OHOMETPUN




OcCHOBHBIE TIOHATHUSA

W3yueHne paZiaHHOTO MeTO/la U3MepeHHsl YIJIOB BpallleHHus U UX
CBSI3W C TpaflycHOW Mepoul. M3o00paxkeHue YIr0B BpalleHWs Ha
OKPY’KHOCTH, COOTHECEeHHe BeJIMUMHBI yTJIa C ero pacroioyKeHUeM.
dopmyupoBaHue orpefie/ieHuil TPUrOHOMEeTPUYeCKUX (QYHKLMN 715
yTJIOB TIOBOPOTA M OCTPBIX YIJIOB MPSIMOYT'OJBHOTO TPEeYyrojbHUKA U
00bsICHEHHEe WX B3aMMOCBSI3U

OcHoBHbIE [IpumeHeHWe OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB  [I/ist
TPUrOHOMETPHUYECKHEe | BbIYMC/IeHUS 3HaUeHWH TPUTOHOMETPUYECKUX (DYHKLIMM IO OJHOW W3
TOXKJeCTBa HUX
IIpeoGpa3oBanus W3yyeHrie OCHOBHBIX (pOPMYJl TPUTOHOMETPUU: (DOPMYJIbI CIIOXKEHUS,
MPOCTeNINX yIBOEeHUs1, TIpeobpa30BaHusl CyMMbI TPUTOHOMETPUUECKUX (PYHKIUI B
TPUTOHOMETPUUYECKHX | [IPOM3BEJeHHEe U TIPOMU3BEJEHUSA B CYMMy U IIPUMEHEHHe IIpU
BbIPa)KeHUH BLIUMC/IEHUM  3HAueHUsI TPUTOHOMETPUUECKOrO BBIpAKEHUS U
yTpOLLIeHUs ero.
O3Hakom/IeHWe CO CBOMCTBaMHM CHMMETPUM TOYEK Ha eJUHAYHOUN
OKDPY>KHOCTH U NTPUMEeHeHHe UX /1/1s1 BbIBoJa (hopMyJl IPUBeIeHusI
IIpocreiimmue Pemienue no opmynam u TPUTOHOMETPUUYECKOMY KPYTY MPOCTEMIINX
TPUTrOHOMeTpHYeCKHe | TPUTOHOMeTPUYeCKUX YPaBHeHWN.
ypPaBHeHUA u | [IpuMeHeHre OOLIMX METO/OB pellleHHs ypaBHeHWH (TIpuBefeHUe K
HepaeeHcmea JIMHEMHOMY, KBa/I[paTHOMY, MeTOZ, pa3/loKeHWs Ha MHOXKUTENH,
3aMeHbl  TlepeMeHHOW) TIpU  pellleHUd  TPUTOHOMETPUUEeCKUX
ypaBHEHUH.
Ymenue OTMeuaThb Ha Kpyre pelilieHust MPOCTEeNIINX
TPUTOHOMETPUUYECKHX HEPAaBEHCTB
APKCHHYC, O3HakoM/ieHWe C TIOHSITHeM OOpaTHBIX  TPUTOHOMETPUYECKUX
apPKKOCHHYC, hyHKLMMA.
apKTaHIeHC YUCc/Ia N3yueHue ornpeseneHuii apKCHHYycCa, AapKKOCHMHYCa, apKTaHTeHca
uyKrciaa, (QOpPMy/IMpPOBaHWE WX, H300pakKeHWe Ha  eJUHUYHOU

OKPY’KHOCTH, NTPYMeHeHNe TIPY pellleHny YpaBHeHUH

®YHKIINY, X CBOMCTBA I TPA®UKHU

dyukiuu. IlonsaTue 0
HeIpepbIBHOCTH

pyHkun

OsHakoM/IeHHe C TIOHSTHEM TlepeMeHHOM, TIprMepaMu 3aBUCUMOCTel
Me>K7y IepeMeHHBIMHU.

OsHakoMmJ/ieHHe C TOoHATHeM rpaduKa, orpe/iesieHue TpPUHa/IeKHOCTH
Touku rpa¢uky ¢yHkuuu. OnpezeneHve 1o ¢opmy/e MpocTeiiei
3aBUCUMOCTH, BUJa ee rpaduka. BelpaxeHue mo ¢opmysie OFHON
IepeMeHHOM uepes Aipyrue.

OsHakoMJ/ieHUe C orpefiesieHeM (QYHKLUH, GOpMY/IMpPOBaHUe ero.
Haxoxxgenve o6nactd  ompezienieHdss W 00/acTH  3HAUeHUH

GyHKLMU

CBoiictBa (yHKLHH.
I'padpmueckas
HHTepIpeTanus.
ITIpumepsnl
(yHKIIMOHA/IBHBIX
3aBHCHMOCTeH B
pea/bHBIX MpoIeccax
U SIBJIEHUSAX

OsHakoM/IeHHe C TpuMepaMH (YHKLMOHA/IbHBIX 3aBUCUMOCTEH B
peasibHBIX MPOLeccax U3 CMeXHbIX JUCLIUIIIVH.

Os3HakoM/IeHWe C Jl0Ka3aTe/JbHbIMU PacCyKJeHUsIMM HeKOTOPbIX
CBOMCTB J/IMHEMHOM W KBaJpaTUYHOW (YHKLMM, T[pOBeJeHue
WCC/IeIOBaHUSI JTMHEeHHOW, KYCOUHO-JIMHENHOM, ApOOHO-TMHENHON U
KBa/IpaTUUHOM (DYHKLMM, MOcTpoeHWe ux rpagukos. [loctpoenue u
yTeHue rpadrkoB GyHKUMH. VccnesoBaHue QyHKLUN.

CocraBneHve BU/I0B (DYHKLMI 10 JaHHOMY YC/JIOBUIO, pellieHue 3aja4y
Ha 3KCTPEMYM.

BeimosiHeHWe npeobpa3oBaHuii rpaduka GyHKIUH

Oo6paTtHble QyHKIHH

N3yueHne mMOHATHS oOpaTHOM GYHKIMM, Orpejie/ieHMe BHAA U
rocTpoeHue rpaduka obpaTtHON (GYHKIUM, HaxoxJeHHe ee 00/acTh
orpeziesieHUs1 U 06s1acTH 3HaueHWM. [IprMeHeHMe CBOMCTB (DYHKIUN







TIpU UCC/IeIOBAaHUM YPaBHEHUM U pellleHrH 3a/jau Ha S5KCTPEMYM.
O3HakKOMJIeHHe C TTIOHATHEM CI0)KHOW (DYHKLIMU

CTremneHHble, Brbrurcienue 3HaueHu (GyHKLMM 110 3HaUEHUIO apryMeHTa.
NoKa3arTe/bHbIe, OnpezienieHye T0JIOKEHUSI TOUKM Ha rpaduke Mo ee KOOpJAuUHATaM U
norapupmuyeckue u | HA000pOT.
TpUroHoMerpuueckue | Vcronb3oBaHue CBOMCTB (YHKUMHM [ CpaBHeHMs 3HaueHWH
¢yskuun. O6paTHbie | CTelleHel U JorapugMoB.
Tpuronomerpuueckue | IloctpoeHue rpaMKoB CTeleHHbIX U T0rapu(pMUUecKux QYHKLIUNA.
GyHKIUN PemieHne TmOKasaTeNbHbIX U JIOTapU(PMUUECKHUX YpaBHEHUM U
HEepaBeHCTB I10 U3BECTHBIM a/JIfOPUTMaM.
O3HakoM/IeHHe C TIOHSITUeM HelpephIBHOM Mepruonueckon (GyHKLUH,
¢opmynMpoBaHre CBOWCTB CHMHyCa M KOCHMHYCa, TMOCTPOEHHEe UX
rpauKoB.
O3HaKoM/IeHHe C TIOHSITHeM rapMOHHUEeCKUX KoieOaHui U prMepamu
rapMOHUYECKUX Kose0aHWW [JIs1 OMMCaHUS TMPOLeCCOB B (QU3MKe U
JPYyrux 00/1acTsX 3HAHMUS.
O3HakoM/IeHWe C TIOHSITWeM pa3pbIBHOM TepruoAuueckon (yHKLWH,
¢dbopmynMpoBaHre CBOWCTB TaHreHCa U KOTaHreHCa, MOCTPOeHHe UX
rpauKoB.
[lpumeHeHWe CBOWCTB  (YHKUMN [/ CpPaBHEHUs  3HAueHWH
TPUTOHOMETPUUECKHUX (YHKIMM, pelleHdss TPUTOHOMeTPUUeCKUX
yPaBHEHHH.
IToctpoenue rpacdvKoB 0OpPaTHBIX TPUTOHOMETPUUECKUX (DYHKIUNA U
oripejiesieHue 110 rpavkaM ux CBOMCTB.
BrimonHenue rpeobpa3oBaHus TpauKOB
HAYAJIA MATEMATUYECKOI'O AHAJIN3A
IMocnegoBarennbHOCTH | O3HAaKOMJIEHME C  TIOHSITUEM  UWC/IOBOM  TOC/Ie[0BaTebHOCTH,

criocobamu ee 3a/laHusl, BEIUNC/IEHUSIMU €€ UJIeHOB.

O3HakoM/IeHMe C TIOHATHEM IIpejiena

10C/1e[I0BaTe/IbHOCTH.

O3HakoM/IeHWe C BBIYUCIEHHMEM CYMMbl 0OeCKOHEeYHOrO UHC/IOBOTO
psiZla Ha TIpUMepe BBIYMC/IEHHSI CyMMbl OeCKOHeuHO YObIBarolei
reoMeTpUUYeCKOU MPOrpecChy.

Pemenve 3ajau Ha mpuMeHeHHe (GOPMY/Ibl CyMMbI OeCKOHEUHO
yObIBarOIIel reoMeTPpUUeCKOU MPOrpeccuu

IlpounsBogHass u ee
npyuMeHeHue

O3HakoM/IeHHe C TIOHATHEM TTPOM3BOHOM.

N3yuenue u popMyIupoBaHUe ee MeXaHUYeCKOro U reOMeTpUYeCcKOoro
CMBIC/1a, U3yUYEHHUEe aJTOPUTMa BBIYUC/IEHUS IPOM3BOHON Ha MprMepe
BLIUKC/IEHUs] MTHOBEHHOW CKOPOCTM W YIJIOBOTO Ko3(duiireHTa
KacaTebHOM.

CocraBneHre ypaBHeHHs KacaTe/lbHOM B 0011ieM BU/e.

YcBoenne mpaBun A depeHUPOBaHUs, TaOIWIBI TPOU3BOJHBIX
3/IeMeHTapHbIX (QYHKIUM, MpuMeHeHWe A guddepeHIIMPOBaHUS
(yHKLIMM, cOCTaB/IeHUsI ypaBHEHUsI KacaTe/IbHOM.

N3yueHne TeopeM O CBSI3U CBOWCTB (YHKIMM U TIPOU3BOHOMU,
(dhopmyIMpOBKa UX.

[TpoBesieHre C TIOMOIIbIO TMPOU3BOAHON HCCAe0BaHUS (PYHKLIUU,
3a/laHHOM (hopMYJIOii.

YcraHoB/IeHWe CBSI3W CBOWCTB (PYHKLMM U TIPOM3BOJHOW IO MX

rpadukam.
[IpumeHeHUe TIPOM3BOZHOM [/s1 pellleHUsi 3aJjau Ha HaxoXKAeHue
HaubosbIllero, HaWMEHBIero 3HaueHWss W Ha  HaxOxKJleHue




| skcTpemyma




ITepBooGpa3Has u | O3HaKOMJIeHHe C TIOHSITUeM MHTerpasa v epBooOpa3HoOi.
HHTerpa’i V3yueHre TmpaBWIa BBIYMCIEHUS T1epBOOOPAa3HOM U TeOpeMbI
HbtoToHa— JlelbHuIia.
PerieHue 3ajiau Ha CBsA3b TIEPBOOOPA3HOM U ee TIPOU3BO/[HOM,
BBIUKC/IEHHWe TTepBO0Opa3HoM it JaHHOW (hYHKI[HH.
PemieHne 3aj7ay Ha TpUMeHeHWe WHTerpasa [ BbIUAC/IEHUS
(hr3MYeCcKrX BeJIMUMH U TII0IIa led
YPABHEHUWSA 1 HEPABEHCTBA
YpaBHeHus u | O3HakoM/ileHWe C  TIPOCTeMIIMMH  CBeJeHUsMU O  KODHSX
CMCTeMbl ypaBHeHMH. | aredpanyecKrx ypaBHeHUH, OHATUAMM UCCIe/l0BaHUs YpaBHeHUH 1
HepaBeHnctBa M | CUCTeM ypaBHEHU.
CHCTeMbl HepaBeHCTB | VI3yueHue Teopuu pPaBHOCW/IBHOCTU YPaBHEHWN U ee IPUMeHeHUs.
C aByms | [loBTOpeHre 3amucy pellleHUs CTaHJAPTHBIX ypaBHEHWH, IPHeMOB
nepeMeHHbIMH npeobpa3oBaHusi ypaBHeHWW [Jii CBeleHUSI K CTaHJAapPTHOMY
yPaBHEHHUIO.
PemieHnie paiMoHa/bHBIX, MpPpaLMOHAIbHBIX, [IOKa3aTe/JbHbIX U
TPUTOHOMETPUYECKUX YPaBHEHUH U CHUCTEM.
Wcrnons3oBaHve CBOWCTB M rpadvKoB (YHKUUN [ pelieHust
ypaBHeHUM. [IoBTOpeHre OCHOBHBIX NIPUEMOB pelleHUs] CUCTEM.
Perienre ypaBHeHuUl C IpUMeHeHHEM BCeX MprUeMoB (pa3/ioykKeHUs Ha
MHOXUTE/M, BBEJIeHUSI  HOBBIX  HEM3BECTHBIX, II0ZCTAHOBKH,
rpaguyeckoro MeTo/a).
PelieHre cucTeM ypaBHEHHH C IPUMeHEHHeM Pa3/InuHbIX CTIOCO00B.
O3HakoMJ/IeHHe C OOLMMU BOTIPOCAMU pellleHHs] HePaBeHCTB U
WCMO/b30BaHWe CBOMCTB U rpadukoB (GYHKUMNA TpU  pelleHur
HEPaBeHCTB.
PelieHe HepaBeHCTB W CUCTeM HEPaBEHCTB C IIpUMeHeHueM
Pa3IMUHBIX CTIOCOOOB.
[TpumeHeHue MaTeMaTHUueCcKuX MeTO/IOB JJ1st pelLieHust
coiep>KaTeNbHBIX 3aflau M3 pa3/MuHbIX 00/1acTell HAyKU U TIPAaKTHKU.
VIHTepnipeTpoBaHKe pe3y/ibTaTOB C YUeTOM peabHbIX OrpaHUYeHui
JJIEMEHTBI KOMBUHATOPUKWN, TEOPUN
BEPOSAATHOCTEHN 1 CTATUCTUKU
OCHOBHBIe MNOHATHA | V3yueHue MpaBWia KOMOWHATOPDUKW W TPUMEHEHHWE IPU peIlleHUuH
KOMOMHATOPUKH KOMOWHATOPHBIX 3a/]au.
PemieHre KOMOWMHATOPHBIX 3a/lau MeTOJIOM repebopa W T0 TPaBUTY
YMHOKEeHHUSI.
O3HakoM/IeHWe C TIOHSTHSIMM KOMOWHATODUKH: pa3MelleHUsMH,
COUeTaHUSIMU, TlepecTaHOBKaMHU 1 (OpMyJiaMH /il UX BbIYUCIEHUS.
OObsicHeHUe U MpUMeHeHre (OpMYJT /IS BBIUMC/IEHUsT Pa3MelleH i,
NepecTaHOBOK U COUeTaHUM MPU pellieHnH 3a/au.
O/1eMeHTBbI TeopuH | VI3yueHne K/1acCU4eCKOro Onpe/ie/leHdsi BepOATHOCTH, CBOMCTB
BeposATHOCTeHN BEPOSTHOCTU, TEOPEMBI O CYMMe BePOSITHOCTEH.
PaccmoTpeHMe pyUMepOB BLIUKC/IEHUs BeposiTHOCTel. PellieHue 3azau
Ha BBIYKC/IEHHEe BePOSITHOCTeH COObITUIM
IIpeacraBieHue O3HakOM/IeHWe C TIpe/iCTaB/eHUeM YWC/IOBBIX [JA@HHBIX U HX
AAHHBIX  (TA0/IMIBI, | XaPAKTePUCTUKAMHU.
AvarpaMMabl, PerieHye mpakTHUeCKUX 3ajau Ha 00pabOTKYy UMC/IOBBIX JIaHHBIX,
rpadukm) BbIUMCJ/IEHUe UX XapaKTepUCTUK

I'EOMETPUA




IIpsiMble ¥ NVIOCKOCTH
B IIPOCTPAHCTBe

@dopMy/MpoOBKa U TNpHBeJieHre /10Ka3aTe/bCTB MPU3HAKOB B3aUMHOIO
pacronoXKeHusi TPSIMbIX U TUIOCKOCTeld. Pacrio3HaBaHMe Ha uepTexax
Y MOJIe/ISIX pa3/IMYHbIX C/yyaeB B3aMMHOI'O PaCIiO/IOXKeHUs! TIPSMBIX U
TJIOCKOCTeH, apryMeHTUPOBaHUe CBOUX CY)KJEeHUM.

dopmynUpoBaHue onpejeneHui, TPH3HAKOB v CBOMCTB
rapassie/ibHbIX M TepreHAUKY/SIPHBIX TJI0OCKOCTeM, ABYTPaHHbIX U
JTUHEeUHBIX YTJIOB.

BbImosiHeHWe TIOCTPOEHHsI YIJIOB MeXJYy TpPSIMbIMHU, TPSIMOA U
TIJIOCKOCTBI0, MeXKAY TJIOCKOCTSIMU TI0 OTMCaHUIO U Paclio3HaBaHKe UX
Ha Mo/iesiX.

[TpyuMeHeHre TIPU3HAKOB U CBOMWCTB pAacTIO/IOKEHUSI TIPIMBIX U
TIJIOCKOCTeM MpU pellieHu  3a/jau.

N300pakeHWe Ha pUCYHKax U KOHCTPYHMpOBaHMe Ha MOJessix
MepreHUKY/ASIpOB M HAKJIOHHBIX K  TUIOCKOCTH,  TIPSIMBIX,
rapa’siie/ibHbIX TIJIOCKOCTeH, YT7I0B MeX/Ay TMpPSMOM U IJIOCKOCTBIO U
000CHOBaHHe TIOCTPOEHHSI.

PemieHne 3ajau  Ha BbIUMC/IEHME T'eOMETPUUECKHUX  BeTMUMH.
OnucbiBaHWe PAacCTOSTHUSI OT TOUKUA [0 TJIOCKOCTH, OT MPSMOM [0
MJIOCKOCTH, MeX/y TIUJIOCKOCTSMH, MeXAYy CKpPeILUBaIOLUMUCS
MPSIMBbIMU, MEXX/Ty POU3BOJIbHBIMU (PUTypaMH B TIPOCTPAHCTBe.
dopmyMpoBaHUe U [j0Ka3biBaHUe OCHOBHBIX TEOPeM O PacCTOSIHUSIX
(TeopeM cylilleCTBOBaHUsI, CBOMCTBA).

N300pakeHre Ha UepTe)kaX M MO/e/IsIX PacCTOSIHUS U 00OCHOBaHUe
CBOUX CyxJeHui. OripefesieHMe U BbIUKMC/AEHWE DACCTOSHUM B
npoctpaHcTBe. [IpuMeHeHre ¢(opMya U TeopeM IUIAHUMETPUU [iJist
pellieHus 3a/au.

OsHakoMJIeHHe C TIOHSITUeM TapasiieNlbHOTO TPOeKTUPOBaHUS U ero
cBoiicTBaMu. POpMyIMpOBaHKe TeOpeMbl O TJIOLaZ OPTOTOHAIBHOM
MPOEKI[UM MHOT'OYTOJIbHUKA.

[TpuMeHeHre TeopyH /1Jis 000CHOBAHUS MTOCTPOEHUH U BHIUKCIEHUM.
AprymMeHTHpOBaHKE CBOUX CY>K[EHUM O B3aMMHOM PacrosioXKeHU!
MPOCTPAHCTBEHHBIX (DUTyp

MHoOrorpaHHUKH

Onucanue W XapaKTePUCTHKA Pa3/MYHbIX BHZOB MHOTI'OIPaHHUKOB,
repeurcrieHre UX 371eMeHTOB U CBOUCTB.

N300pakeHre MHOTOTPAaHHUKOB U BBITIOJHEHWE TIOCTPOEHUs Ha
1300pa’keHUsIX ¥ MO/Ie/IsIX MHOTOIPaHHUKOB.

BbluncrieHre JUMHENHHBIX 3/1eMEHTOB M YIVIOB B IPOCTPaHCTBEHHBIX
KOH(Urypaiusix, apryMeHTUpOBaHUe CBOUX CY>K/IeHUM.
XapakTepucTHKa u n300pakeHe ceueHUs, pa3BepTKu
MHOTOTPaHHUKOB, BbIUMCJ/IEHHE TI/I0I1a/lel TOBEPXHOCTEM.
[TocTpoeHre mpoCTeHmMX ceueHW Kyba, TIPU3MBI, MHUPaMUJPbI.
[TpumeHeHue (HaKTOB U CBeJileHUH 13 TJIaHUMEeTPHH.

O3HakOoMleHMe C  BHUJAMU  CUMMeTPUM B TIPOCTPaHCTBe,
dbopmysvpoBaHue  Oripefie/ieHU W CBOMCTB.  XapaKTepuCTHKa
CUMMeTPUH TeJl BpallleHHs1 1 MHOTOTPaHHUKOB.

[TpriMeHeHre CBOMCTB CHMMETPUU TPU pellleHnH 3a/au.
Wcrionb30BaHWe TIPUOOpETeHHBIX 3HAHWM [yI  WCCIe[OBaHUS U
MO/Ie/TMPOBaHMs1 HEC/IOXKHBIX 3a/]ay.

N300pa>keHrie OCHOBHBIX MHOTOTPAaHHUKOB U BBITIOJTHEHHE PUCYHKOB
110 YC/IOBUSIM 3a/ia4y

Tesla 1 NMOBEPXHOCTH
BpallleHust

O3HakoM/ieHWe C BUJaMd Tej BpallleHus, (OpMYJUpOBaHHE UX
onpejie/IeHUI U CBOMCTB.







dopmMyiMpoBaHUe TeOpeM O CeYeHHH Li1apa MJI0CKOCThIO U MJI0CKOCTH,
KacaTeJ/IbHOU K cdepe.

XapakTepuCcTHKa W u300pakeHHe Tesl BpalljeHWs, UX pPa3BepPTKH,
ceueHwUs..

PemleHue 3a7auy Ha TIOCTpOeHHe CeuyeHWM, BBIYMCIEHWe [JIUH,
paccTosiHui, yraoB, muowageil. IlpoBefeHWe JoOKa3aTe/bHBIX
paccy’kJieHul Mpy pellieHuH 3a/jau.

[TpuMeHeHWe CBOWCTB CHUMMETDUM TIPW peIIeHHWH 3aJau Ha Teja
BpalljeH!s], KOMOWHALIMIO TeJl.

N306pa’keHrie OCHOBHBIX KDYTJ/IbIX Te/l W BBLITIOJIHEHWE DUCYHKA TI0
YCJIOBHIO 3a/jauu

N3mepenus B
reoMeTpuu

O3HakoM/IeHWe C TIOHSATHUSMH TUIOIIaAW W 00beMa, aKCHOMaMHM H
CBOMCTBaMH.

Pemienue 3a7au Ha BBIYKMC/IEHUE TUIOLA/lel TUIOCKUX (uryp c
NpUMEHeHWeM  COOTBETCTBYHWOIUX  (opMyn ©  ¢dakToB w3
TJlaHUMeTpuH.  M3yueHWe TeopeM O BBIUMC/IEHMM 00BEMOB
MIPOCTPAHCTBEHHBIX TeJI, pellleHHe 3ajlauy Ha TpUMeHeHWe (OopMy
BBIUMC/IEHUS] 00HLEMOB.

N3yuenue GopMysn A1 BBIUMCIAEHHS TUIOL[AZlel TIOBEPXHOCTEM
MHOTOTPAaHHHUKOB M TeJT BpaIl|eHMs].

O3HakOMJIEHWEe C METOZOM BBIUMC/IEHUS] TIIOMIAIU TMOBEPXHOCTU
cdepsnl.

PemieHue 3aauy  Ha  BBIUMC/IEHHE  TUIOIIA/Iel  TTOBEPXHOCTH
MTPOCTPAHCTBEHHBIX TeJ

Koopaunate! u
BeKTOPHI

O3HakoM/IeHUe C MOHSITHeM BeKTopa. V3yueHue 1eKapTOBOM CUCTEMbI
KOOp/IMHAT B TIPOCTPAHCTBE, TTOCTPOEHHE TI0 3a/laHHBIM KOOpJUHATaM
TOUEK U TIJIOCKOCTel, Hax0oKieHre KOOpJUHAT TOUeK.

HaxoxeHre  ypaBHeHWM  OKDY>XKHOCTH,  C(epbl,  TJIOCKOCTH.
BbruniciieHre pacCTOSHUAN MeX/y TOUKaMHU.

V3yueHne CBOWCTB BEKTODHBIX BeJMUWH, TIPaBUI Da3/I0KeHUS
BEKTOPDOB B TpPeXMEPHOM TPOCTPAHCTBE, TPAaBUI HaXOXeHUs
KOOp/IMHAT BeKTOpa B TIPOCTPAHCTBE, TIPaBUJI JIeMCTBUI C BEKTOPAMH,
3a/laHHBIMUA KOOpPIMHATaMHU.

[TpuMeHeHMe TeOpUH TP PellleHr  3a/1a4 Ha /IeHCTBUS C BEKTOPAMHU.
N3yueHne CKansipHOTO  TIPOM3Be/leHUSI BEKTOPOB, BEKTOPHOTO
ypaBHeHUsI MPSIMOM U TUIOCKOCTH. [IpuMeHeHre Teopyy TpU pelleHuH
3a/lay Ha /IeCTBUsI C BeKTOpPaMHU, KOOP/JUHATHBIN MeTO/I, IPUMeHeHue
BEKTOPOB [|/Is BEIUNCJ/IEHUSI BEJTMUKH YTJIOB U PACCTOSTHUM.
Os3HakoM/ieHWe C Jl0Ka3aTe/JbCTBAMU TeOpeM CTepeoMeTpuu O
B3aMMHOM DACI0JIO)KEHUU TIPSIMBIX M TJIOCKOCTeH C HCI0/b30BaHUEM
BEKTOPOB




3. KoHTposib U OLIeHKa pe3y/IbTaTOB 0CBOEHUs 0011[e00pa3oBaTe/IbHOU yueOHO

AUCIUIIMHBI MaTeMaTUKa

KOHTpO/Ib 1 OIleHKa pe3y/bTaTOB OCBOEHHS yueOHOUW NUCLUIUTMHBI OCYLeCTBISETCS B

rnponecce T1IpoBejeHUSA TIPAKTHYECKUX

3aHATHI,

TeCTUPOBdHMHI,

06y‘-IaIOLL[I/IMI/IC${ WHAWBHUYa/IbHBIX 3a,anI/1171, IMMPOEKTOB, HCCHEAOB&HHﬁ.

Pe3ynbTaThl 00yueHUs
(ocBOEHHBIE YMeHUsI, YCBOEHHbIE 3HAHWS)

®opMbl U MeTOJbI
pe3y/bTaToB 00yUeHuUs

KOHTPOJII W  OLI€EHKH

YMeHusn:

[TpoBouUTH TOJK/leCTBEHHbIe
npeobpa3oBaHust BbIpaKeHui, | Peienne yTpa’KHeHU Ha YPOKe,
coziepXKallluxX CTereHHble, M0Ka3aTe/bHble, | BHeAyIUTOPHAs ~ caMoCTosATe/bHast — paboTa,
noraprmuueckre U | KOHTpOJ/IbHas pabora.
TPUTOHOMeTpUYecKre QyHKIHH.
Crtpourtb rpaduKu CTereHHOH, .
. . Perrenue yTpa’KHeHUH Ha YPOKe,
TOKa3aTe/nbHOM,  jorapudmMuueckod U
. BHeayJUTOpHasi CaMOCTOsITe/IbHast paboTa.

TPUTOHOMETPUYECKUX (PYHKLIMH.
PemaTh  mpocTeiilive  ypaBHeHUST U o

Peiienne yTIpaKHEeHUH Ha YPOKe,
HepaBeHCTBa, COZleprKalljie CTereHHbIe,

BHEAy/IMTOPDHAasi  CaMOCTOsITe/IbHast ~ paboTa,
TIOKa3aresibHble, JorapudmMuueckie u

KOHTpOJIbHas paboTa.
TPUTOHOMeTprYecKre (PyHKLWU.
V306paxkaTh reomerpuyeckre (purypsl Ha o

Petienue yTIpaKHEeHUH Ha ypOKe,

yepTexxe W IIPOU3BOIWTH HpOCTQﬁLHHG
IMOCTPOEHMS Ha ITJIOCKOCTH.

BHEAYIUTOPHAA CaMOCTOATEe/IbHaA pa60Ta.

Peiienne yTIpayKHEeHUH Ha YPOKe,
BBIMosiHATE oneparny Haj, BEKTOPaMH U
o . | BHEAY/IMTODHasi  CaMOCTOsITe/IbHast ~ pabora,
T10JTb30BaThCsl CBOMCTBAMU 3TUX OTeparL|ii.
KOHTpOJIbHast paboTa.
3HaHMA:
o Perienue ynpaKHeHUU Ha YPOKe,
CaoiicTBa apu(pMeTHYecKoro KOpHS
. BHEAy/IMTOPDHasi ~ CaMoCTosTe/IbHast ~ pabora,
HaTypasibHOM CTereHH.
KOHTpOJIbHast pabora.
o Perienue yTpa>KHeHUM Ha yPOKe,
CBoiicTBa CTerneHM C palMOHAIbHBIM
BHeay/IMTOpDHasi ~ CaMOCTosITe/IbHast ~ pabora,
TIOKa3aTeJsieM.
KOHTpOJIbHast pabora.
o Perienue TIpayKHEHUM Ha OKe
CpoiicTBa JjIorapuMOB U  OCHOBHOE yrip YDOKE,
BHeay/IMTOpDHasi ~ CaMoCTosTe/IbHast ~ pabora,
noraprmuyeckoe
KOHTpPOJ/IbHast pabora.
TOK/ECTBO.
Perienue yIpa>KHeHU M Ha YPOKe,
OcHOBHbIE TPUTOHOMEeTpUYeCKHe
dopMyLI BHeay/IMTOPDHasi  CaMOCTOsTe/IbHast ~ pabora,
y/bl. KOHTpOJIbHast paboTa.
Perenue yIpa)KHEeHUN Ha YPOKe,
Tabnuiia TNpOU3BOJHBIX — 3/1eMeHTapHbIX
byHKipii BHeayJIUTOpHasi ~ caMoCTosiTellbHasi ~ paboTa,
y ) KOHTpOJIbHast paboTa.
Perienue yTpa>KHeHUM Ha yPOKe,
AKCHOMBI CTepeOMeTpPHUH. BHEAy/IMTOPDHasi ~ CaMOCTosITe/IbHast ~ pabora,

KOHTpOJIbHast pabora.

d TdK)Ke BBIIIOJTHeHUA




6. OI[EHKEI 0oCcBOeHUA ].'[OCTI/DKEHI/[ﬁ JIMYHOCTHBIX Ppe3y/IbTAdTOB BOCIIUTATE/TbHOM

padoThI

OuleHKa [JOCTWKeHHs O00yuarolMMMCSl JIMUHOCTHBIX pe3y/bTaToB (fanee — JIP)
TIPOBO/IUTECS B paMKaX KOHTPOJIBHBIX M OLIEHOYHBIX TPOLeJyp, NMpeAyCMOTPEeHHbIX AaHHOMN
[Tporpammoii.

Cnoco0bI KOHTPOJIA pPe3y/IbTaTOB H KPUTEPHH Pe3y/IbTaTHBHOCTHU Pean3aliuu

BOCIIMTATEe/TbHOM Pab0oThI 00yUaIOIIUXCA aKaJeMHYECKOT0 KOJI/Ie/Ka.

Bup koHTpoOsis Pe3ysibTaT KOHTpOJIS

Bx0/HO0#1 KOHTPOJIb JVarHOCTUKAa CIOCOOHOCTeHi W WMHTEepecoB
obyuaroiuxcsi(TeCTUpoBaHUe,
aHKeTUPOBaHUe, COLIMOMETPHSI, OTIPOC).

TeKyuuii KOHTPO/Ib rejlaroruueckoe HaOmofeHWe B TIpoliecce
TIPOBe/IeHUs] MepONpUATHM, TeJaroruuecKuil
aHa/IU3 TBOPYECKUX pabOT, MepONpHUSATHHA
oOyuaromuxcst, (GOpMHpPOBaHWE U  aHa/IW3
nopT@oao obyyarolerocsi; UCIoJHeHre
TeKyIl[ell OTUeTHOCTH

HToroBbIi KOHTPOJIb dHadJ/IM3 edaTe/IbHOCTH

KoMIuiekc KpuTepueB OLIeHKH IMYHOCTHBIX Pe3y/IbTaToB, 00yJaromuxcs:

JeMOHCTpaIus UHTepeca K Oyayireii mpodeccuu;

OlleHKa COOCTBEHHOTO TIPO/IBWKEHUSI, TMYHOCTHOTO Pa3BUTHSI;

TI0JIO)KUTE/TbHAsl TUHAMUKA B OpraHW3aliid COOCTBEHHOH yueOHOM /1esATe/IbHOCTH TI0
pe3y/bTaTaM CaMOOLIeHKH, caMOaHa/i3a U KOPPeKL[UU ee Pe3y/bTaToB;

OTBETCTBEHHOCTb  3a pe3y/bTaT yueOHOW [esTeIbHOCTH W TIOATOTOBKU K
nipodecCHOHaMLHOM JlesiTe/TbHOCTH;

TIpOsiB/IeHUE BbICOKOTPOGeCCUOHANbHON TPYZ0BOM aKTUBHOCTH;

yuacTve B UCCJIe[]0BaTe/TbCKOM U TIPOEKTHOM pabore;

yuacTve B KOHKypcax IMpodeCcCHOHaJbHOTO MacTepCTBa, OJIMMMMAJaX 1o Mpodeccuu,
BUKTOPHHAX, B IPeIMETHBIX He/leNsX;

co0OsTro/ieHre STUUECKUX HOPM OOII[eHUs TMPH B3aUMO/IEMCTBUU C 00YUarOI[UMUCS,
TIpero/laBaTe/IIMH, PYKOBOJUTE/ISIMH TTPAKTHK;

KOHCTPYKTHBHOE B3aUMO/IEHICTBUE B yueOHOM KOJ/IJIEKTHBE;

JIeMOHCTpaLUsi HAaBBIKOB ME>K/TMUHOCTHOTO /IeJIOBOTO OOIIeHHs], COL[UA/TbHOT0 UMH/IKaA;

TOTOBHOCTB K OOLIEHHUIO U B3aUMOZEUCTBUIO C JIFOJJbMH CaMOT0 pPa3HOr0 CTaTyca,

THUYeCKOH, peIMTMO3HON TIPUHA/IJIE)KHOCTH U B MHOT000pa3HbIX 06CTOSATeIbCTBAX;



chOpMHUPOBAHHOCTh IPAXKAAHCKOM TO3UI[MH; yUaCTHe B BOJIOHTEPCKOM [IBKEHUH;

TIPOSIB/IEHHE MUPOBO33peHUeCKHX YCTaHOBOK Ha TOTOBHOCTh MOJIOJBIX JIFO/IeN K paboTe
Ha 6aro OTeuecTBa;

TIpOsiB/ieHMe TIPABOBOM aKTUBHOCTH U HAaBBIKOB IMPaBOMEPHOTO TMOBe/IeHNs], YBa)KEHUS K
3aKOoHY;

OTCYTCTBHe (DaKTOB TMPOSIBJIEHUS M/I€0JIOTUM Teppopv3Ma M SKCTpeMH3Ma Cpeju
00yUaroIIUXCS;

OTCYTCTBHE  COLMAJIbHBIX KOH(MIMKTOB Cpeid OOyuarolMxcs, OCHOBAHHBIX Ha
MeXXJINYHOCTHOU, MeXXPe/TMrM03HOM 110YBE;

ydyacTMe B peajqu3alid IPOCBETUTENbCKMX IPOrpaMM, ITOMCKOBBIX, BOEHHO-
HCTOPUYECKHX, KpaeBeueCKUX OTPsi/IaX ¥ MOJIOZIE)KHBIX 00beIMHEeHUSIX;

JI0OpOBO/IbUECKHE MHUL[UATUBHI T10 MOAIePKKH WHBAIM/IOB U TIPEeCTapesIbIX TPaXKIaH;

TIPOSIB/IEHHEe SKOJIOTUYECKOW KY/bTYphbl, Oepe)KHOTO OTHOIIEeHUS K POJHON 3emiie,
NIPUPOZAHBIM OoraTcTBaM Poccun v Mupa;

JIEMOHCTpaLUsi YMEeHW M HaBLIKOB pa3yMHOr0 IIPUPO/OMNO/b30BaHUs, HETePITHMOI0o
OTHOIIIeHHS K [IeCTBUSIM, IPUHOCSII[UM Bpe/ S9KOJIOTUM;

JeMOHCTpAI¥si HaBBIKOB 370pOBOro0 o0Opa3a >XM3HM W BBICOKWNM YPOBEHb KYJIbTYPbI
3[I0POBBsI 00YUarOLIIXCS;

TIpOsiB/IeHUE KYJ/bTYpbl MOTpebeHUss MHPOPMAaIMM, YMEHUM U HaBBIKOB I10JIb30BAHUS
KOMITbIOTEPHON TEeXHHWKOM, HABBIKOB OTOOpAa M KPUTUYECKOTO aHaau3a MH(OpMAI[UH, yMeHHs
OpHEHTHUPOBAThCSI B UH(POPMALIMOHHOM TTPOCTPAHCTBE;

yudacTHe B KOHKypcax Mpo(ecCOHaJbHOTO MacTepcTBa M B KOMaH/JHbIX NIPOEKTax;

TIpOsiB/IeHHe SKOHOMUUYECKOW U (PMHAHCOBOMW KYJIbTYPhI, 3KOHOMHUUECKOM IPAMOTHOCTH a
TakKKe COOCTBEHHOM aJeKBaTHOM TMO3WLIMM TI0 OTHOIIEHWI0 K COIMa/IbHO-3KOHOMHUECKOMN

AEﬁCTBHTeHbHOCTH.
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