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1. ITIOACHUTEJ/IbHASA 3AIIMCKA

[Tporpamma o6iieobpa3zoBarenbHOM yueOHOW AMCLMITIMHBI «MaTeMaTvKa» Tpe/iHa3HaueHa
JUIsi U3y4yeHHs] MaTeMaTHKA B 00pa30oBaTe/IbHBIX OpPraHU3alusiX, peaju3yoLuX 00pa3oBaTebHYHO
TporpamMMmy cCpeJHero o01iero obpa3oBaHHs B TIpeZieslaX OCBOEHHsSI 00pa30BaTe/bHOW IMPOTrpamMMbl
(OIT) CIIO Ha 6a3e ocHOBHOT0 0011[ero 06pa3oBaHMs MMPH TOTOTOBKE CTIEIIMAUCTOB CPe/IHero 3BeHa
o crieriiasbHOCTH 20.02.04 TokapHasi 6e30MacHOCTb.
[TporpamMmMa pa3paboraHa Ha ocHoBe TpeboBanuii PI'OC cpepHero o6iero odpa3oBaHUs,
TIpe/IbSIB/IIEMBIX K CTPYKTYPE, CO/IeP)KaHUI0 U pe3y/ibTaTaM OCBOEHHSI YUeOHOU AMCLIMITTMHBI
«MaremaTuka», ¥ B COOTBETCTBUU C PeKOMeHJAIUsMHU IO OpraHU3aliy TIONyYeHUsl CPeJHETO
obmero oOpa3oBaHusi B Tpefenax OCBOeHWS 0Opa3oBaTe/NbHBIX TPOTPaMM  CPeHEro
npodeCcCMOHAILHOTO 00pa30BaHKs Ha Oa3e OCHOBHOTO 001[ero 0Opa3oBaHus C yUeToM TpeboBaHMiA
(beseparbHBIX TOCYAAPCTBEHHBIX 00pa30BaTe/IbHBIX CTAHJAPTOB M TIOy4aeMOW CITeI[UaTbHOCTH
cpezHero npodeccroHambHOrO 00pa3oBaHus (MMCbMO /JlemapTaMeHTa rocyJapCTBEHHOM TOTUTHKY
B cepe moaroroBku pabourx kagpos u [AI10 MunobpHayku Poccuu ot 17 mapra 2015 r. Ne 06-
259).Copep>kaHuie TIpOrpaMMbl yueOHOM AUCHUTIIMHBI «MaTeMaTHKa» HarpaBieHO Ha JAOCTHXKeHue
() (D144 {0011120:Q1 () (378

o VMeTh TPe/CTaB/leHHsI O COLMA/bHBIX, KYJbTYPHbIX W MCTOPUUYECKUX (haKTopax
CTaHOBJ/IEHUS] MaTeMaTHKW;
o (hopMHpOBaHUe TOrMUeCcKoro, airfOPUTMUUECKOT0 ¥ MaTeMaTHYeCKOro MbIIILIeHUS;
o yMeHUe TPUMEeHSITh M0TyYeHHble 3HaHUsI TIPY PellieHUH pa3/MUHbIX 33/]ay;
o ToJTyueHre TIpeJiCTaB/IeHnd 0 MaTeMaTHKe KaK uacTy 00ljeuesioBeueCcKOu KyJIbTyphI,

YHUBEPCATbHOM SI3bIKE HayKH, TTO3BOJISIOIIEM OIMMChIBATh M M3yYaTh peasibHbIe TIPOIIECChI U SIBJIEHUS.

B mporpammy BK/IIOUEHO COjlep)KaHWe, HarpaBJeHHOe Ha (opMUpOBaHHWe Y CTY[eHTOB
KOMITeTEHIIWH, He0OXOAUMBIX /11 KauecTBeHHOro ocBoeHust OIT CITO Ha 6a3e OCHOBHOTO 0OIIero
oOpa3oBaHusi C TIOMydeHHeM cpegHero o0mero o0Opa3oBaHUs; TIPOTPAMMbI  TIOATOTOBKU
crieMaaucToB cpeaHero 3BeHa (ITTICC3).

B paboueii mporpamMme yueOHOW AUCHMIUIMHBI «MaTeMaTHKa» OMKMCHIBAETCS COZEp’KaHUe
yueOHOr0o MaTtepuasa, MoC/IeZj0BaTe/IbHOCTh €ro M3yUeHHs], TeMaThKa MPAKTUUeCKUX 3aHSITUM, BU/IbI
CaMOCTOSITe/IbHBIX paboT, pacrpeziesieHde y4eOHBIX YacOB C Y4eTOM Crely(bUKHA MporpaMmm
TIOATOTOBKHU CTIEL[HA/TCTOB CPeJHETO 3BeHa.

[TporpaMMa MOXXeT WHCIOB30BATbCS JPYTMMH TPO(decCHoHabHBIMUA 00pa30BaTe/TbHBIMU
OpraHM3alLUsIMU, pPeas3yIIMMUA 00pa30oBaTe/bHYI0 TIpOrpaMMy cpefHero o0imiero o6pa3oBaHuUs B
nipesenax oceoeHust OIT CITO Ha 6a3e ocHOBHOrO 0011[ero 00pa30BaHusl.

Peanu3aius o01eo0pa3oBaTe/lbHON yueOHOH JUCIMIIMHBI «MaTeMaThKa» [JOMyCKaeTcsl Kak
B OouHOM ¢opmare oOyueHHs, TaKk U B ¢opmare 3/IEKTPOHHOTO OOYyYeHHsI C HCIOJb30BaHUEM
JMCTaHIIMOHHBIX 00pPa30BaTe/IbHBIX TEXHOIOTHH.

2. OBIIASI XAPAKTEPUCTUKA YYEBHOU JUCITATUTAHBI
«MATEMATHUKA»

Matematuka  siBjsieTcss  (yHJaMeHTa/JIbHOM  0011ie06pa3oBaTe/IbHOM  AUCLIUTIZIMHON — CO
CJIOXKMBIIMIMCS] YCTOMUMBBIM COZiep>KaHHeM M 00IMMH TpeOOBaHUSIMU K TIOATOTOBKE 00YYarOIIUXCSI.
B nipodeccrioHanbHbIX 00pa30BaTe/IbHBIX OPraHU3alysX, peaau3yolux 00pa3oBaTe/bHY0
nporpammy cpegHero o6ijero obpa3zoBanus B ripegenax ocsoerus: OIT CITO Ha 6a3e 0CHOBHOTO
ob1riero obpa3oBaHusi, U3yueHHEe MaTeMaTHKU UMEeT CBOM OCOOEHHOCTH B 3aBHUCHMOCTH OT
ripoduist ipodeccroHanbHOTO 06pa3oBaHUS.



[Mpu ocBoenun creuyanbHocTelt CIIO TexHuueckoro rmpodussi TpodecCHoHaTLHOTO
obpa3oBaHMs MaTeMaTHKa M3yuaeTcs Oomee yriybieHHO, Kak mMpoduibHas ydyeOHasi AUCLUIIIMHA,
YUHUTBIBAIOLIAs CIIeU(UKY OCBAMBaeMbIX CITeL[MaTbHOCTEMH.

OTO BBIpa)KaeTCsl B COJiepyKaHUM 00yueHUsl, KOJTMUEeCTBE UacOB, BBIZIEJIIEMBIX Ha W3y4yeHHe
OT/Ie/IbHBIX TéM TIPOrPaMMbI, TJIyOHHe WX OCBOEHUs CTy/leHTaMH, o0beMe U XxapaKTepe TpaKTUYeCKUx
3aHATHH, BUZIaX BHEAYAUTOPHOUM CAMOCTOSTE/IbHOM pabOThI CTY/I€HTOB.

OO11ye 1je/id U3y4eHHst MaTeMaTHKH TPAJULIMOHHO Peasu3ytoTCs B UeThIPeX HarlpaB/IeHUsIX:
1) ob11jee npeacTaBieHre 00 uesX U MeTOAAX MaTeMaTHUKH;

2) UHTe/UIeKTyabHOe pa3BUTHE;
3) oBsiafieHre HeOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMUA U YMEHUSIMY;

4) BocniuTaTe/IbHOE BO3/IeICTBUE.

[Mpodunu3zaius Leneld MaTeMaTUUecKoro oOpa3oBaHUs OTpa’kKaeTcsi Ha BbIOOpe MPHUOPUTETOB
B oOpraHu3anuu yuyeOHOW JesiTelbHOCTH — oOyuatormuxcs. [JIns  TeXHUUECKOro  TpOdus
npodeccrioHanbHOrO 00pa30BaHUsI BHIOOp Iieiell CMeIaeTcs B TMparMaTHUYeCcKOM HarlpaB/IeHUH,
TpelyCMaTpUBAIOIIeM YCWIeHHe W PaCHIMpeHue MPHUK/IaJHOTO XapaKTepa W3y4YeHHsI MaTeMaTHKH,
TIPEMMYIL[eCTBEHHOM OpHWEHTALMM Ha a/JTOPUTMUYECKUN CTUIb TI03HABaTebHOW [1eSTe/TbHOCTH.
V3yueHne MaTeMaTHKU Kak TIpoduibHON 0061eobpa3oBaresibHOM  yueOHOW — AMCILUTUIMHEI,
quTblBa}omeH crieluUKy OCBaMBaeMbIX CTyeHTamu crieuanbHocTi CITO, obecrieunBaeTcst:

BbIOOPOM Pa3/IMYHBIX TIOJXO/I0B K BBe/IEHHUIO OCHOBHBIX ITOHSTU;

* (hopMHUpOBaHMEM CHCTeMbI Y4eOHBIX 3a/jaHHid, 00ecreunBarIuX 3hheKTUBHOE
OCyIIeCTB/IeHHE BbIOPAaHHBIX 11e/IeBBIX YCTAaHOBOK;
* oboraiijeHreM CrieKTpa CTu/Iel yueOHOM /iesiTeIbHOCTH 3a CUeT COTIaCoBaHUS C

Be/IyIIUMU XapaKTePHUCTUKaMH BLIODAaHHOM CIeriaibHOCTH.
[TpodunbHas cocTaBsistoIIas OTpa)kaeTcsi B TpeOOBaHUSAX K TIOATOTOBKe OOYYArOIIUXCS B

YaCcTH:
* oOmmieli  cucTeMbl  3HAHWN:  COZIep>KaTe/llbHble  TPUMEpPhbI  WCIIO/Ib30BaHUs
MaTeMaTUYeCKUX ujel U MeTo/IoB B MpodecCcHoHaIbHON JesiTeTbHOCTH;
* yMeHMI: pa3/inure B ypoBHe TpeOOBaHHUM K C/IOXKHOCTH TIPUMEHSIeMBIX aJlfOPHUTMOB;
* MPAaKTUYECKOTO  HCMO/Mb30BaHUS ~ TIPUOOPeTeHHbIX  3HaHUKM W YMeHWH:

WH/IMBU/IyaJlbHOTO yueOHOTO OMbITa B TIOCTPOEHWH MaTeMaTUUeCKUX MO/IeseH,
BBITTOJIHEHUU UCC/IeI0BaTe/TbCKUX TIPOEKTOB.

Takum o0pa3om, peanu3aiusi COAEpP>KaHUST yueOHOM [JUCIMIUIMHBI OPUEHTHUPYeT Ha
TIPUOPUTETHYIO POJIb MPOLIeCCYaNbHBIX XapaKTePUCTHUK yueOHOM paboTbl, 3aBUCAIIMX OT MpOQuss
npodeCCUOHATLHOTO ~ 00pa3oBaHMsl, TIOYYEHUS  OMbITa  WCTMOJB30BAaHUS  MaTeMaTUKH B
cofiepKaTelbHbIX U TPO(MeCcCHOHANbHO 3HAUMMBIX CUTYyalMsX TI0 CpPaBHeHUIO C (opMasbHO-
YPOBHEBBIMH pe3y/IbTaTUBHLIMU XapaKTePUCTUKAMHU 00yUYeHUsI.

CojepkaHve y4eOHOW AMCLUUIUIMHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHBIMHU
cojiepKaTeIbHBIMU JIMHUSIMU 00yUYeHHs] MaTeMaTHKe:

* airebpavyeckasl JIMHHUS, BK/IIOUAlOIIas CUCTeMaTU3aldI0 CBeIEHWH O UHucIax;
M3yueHHe HOBBIX M 0000IeHHe paHee W3YUEeHHBIX Orepariuii (BO3BeZieHUEe B CTeleHb, U3BJieUeHHe
KOpHS, JiorapuMHUpPOBaHUe, CUHYC, KOCUHYC, TaHI'€HC, KOTaHTeHC U oOpaTHble K HUM); U3yueHUe
HOBBIX BU/IOB UMCJIOBBIX BBIPa)K€HUW W (POPMYJ/; COBEpIIIeHCTBOBAaHUE MPAKTUUECKHUX HaABBIKOB U
BBIUMC/IUTE/IBHON KYyJIbTYPbI, paclllipeHHe W COBepIIeHCTBOBaHHE aireOpandyeckoro arrapara,
c(hOpMHPOBAaHHOTO B OCHOBHOM IIIKOJie, W ero TpUMeHeHWe K pellleHUI0 MaTeMaTUyecKuX |
TIPUKJIA/IHBIX 3a/1a4;

* TeOopeTUKO-(PYHKIIMOHaIbHAsK JIMHUS, BK/TFOUAOIIlasi CUCTeMaTU3allui0 U pacCiiupeHne
cBefleHM O (DYHKILMSIX, COBepIleHCTBOBaHWe TpauuecKUx YMeHWM; 3HAKOMCTBO C OCHOBHBIMU
ufesMM W MeTOJAMH MaTeMaTHYecKoro aHamu3a B 00beMe, TIO3BOJISIOLIEM HCCI/IEI0BATh
3/ieMeHTapHble (GYHKLIMU U pelliaTh MPOCTeiiie reoMeTpuueckue, Grusndyeckre U Jpyrve



MPUK/Ia/IHbIE 3a/jauy;

* JIMHUSL YPaBHEHWM W HepaBeHCTB, OCHOBaHHAs Ha IMOCTPOEHWUM W WCC/IeIOBaHUU
MaTeMaTHUeCKUX MoJesiel, TiepeceKaromascsi C anredpanyeckoil U TeopeTHKO-(YHKLIMOHATbLHON
JVWHUSMU W BK/IIOYAKOI[asi pa3BUTHE U COBEPIIEHCTBOBAHWE TEXHUKU anrebpanyecKkux
nipeoOpa3oBaHuil /il pellleHus] ypaBHeHWM, HepaBeHCTB W CUCTeM; (OpMHUpOBaHHe CIOCOOHOCTH
CTPOUTH U MCC/Ie/IOBATh MPOCTEUIIIHEe MaTeMaTHUeCKHe MO/ TP PellleHny MPUKIaJHbIX 3a7iad,
3a/lau U3 CMEeXXHbIX U CreLia/IbHbIX JUCLIUTIIVH;

* reoMeTpuueckasi  JIMHWs,  BK/IOUArolasg  HarjsiiHble  TIpe/ICTaBleHUs O
TPOCTPAaHCTBEHHbIX  ¢uUrypax W M3yuyeHWe UX CBOWCTB, (opMUpOBaHME U  pa3BUTHE
MPOCTPAaHCTBEHHOTO  BOOOpakeHWsi,  pa3BUTHe  CIOCOOOB  reoMeTpUYeCKWX  M3MepeHUH,
KOOD/IMHATHOTO Y BEKTOPHOT'O METO/IOB /IJIs pellieH|s] MaTeMaTHYeCKUX U MPUK/IaIHbIX 3a/1ay;

* CTOXaCTHUeCKasi JIMHWS, OCHOBaHHas Ha pa3BUTHM KOMOWHATOPHBIX YMEHUH,
Tnipe/iCTaB/IeHU 0 BePOSITHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY>KaroIlero Mypa.

Pa3nenel (TeMbl), BK/IFOUEHHbIE B CO/lep)KaHWe yueOHOW [JUCLIUIIIMHBI, SIBJSIOTCS OOLUMU
JUTs Bcex Tpoduield nmpodeccruoHasbHOTO 00pa30BaHUs M TIPU BCeX 00beMax yueOHOrO BpeMeHHU
He3aBUCHUMO OT TOTO, SIB/IsieTCs1 i yueOHasi JUCHUIIMHA «MaTemaTrka» 6a30B0i UM MPOGUILHOM.
B mpuMepHBIX TeMaTHYeCKUX IIaHaX TPOrpaMMbl y4yeOHBI MaTepuasn TIpeJcTaBiieH B Gopme
yepe/IyIOIIerocsi pa3BepThIBaHUs OCHOBHBIX COJleprKaTesTbHbIX JIMHUH (anrebpanyecKoi, TeOpeTUKO-
(GyHKI[MOHAILHOW, YpaBHEHUM Y HepaBeHCTB, T€OMeTPHUUYEeCKOM, CTOXaCTUYEeCKOU), UTO MO3BOJIsSeT
rubKO UCMO/b30BaTh WX PpacriosioKeHWe W B3aWMOCBSI3b, COCTaB/SATH paboumii
KaJIeHJJapHBIN TI71aH, TI0-Pa3HOMY uepeaysl yueOHble TeMbl (TJ/laBbl yueOHUKA), YUUThIBasi IPOPUITH
nipodeccroHasbHOTO 06pa3oBaHus, criel[upuKy ocBarnBaemou creruansHoctu CIIO, rnybuHy
M3y4YeHUs] MaTepraa, YPOBeHb IMOATOTOBKHU CTY/I€HTOB TI0 TIPeZIMETY.

[TpepasiaraeMbie B MPUMEPHBIX TeMaTHUeCKUX TJIaHaX pa3Hble 00beMbl yueOHOTO BpeMeHU Ha
V3yueHue OJHOW U TOH ke TeMbl PeKOMEeH/AYeTCs MCII0/Ib30BaTh [JIsl BBITIOJIHEHUS] pa3IU4HbIX
yueOHbIX 3afjaHuid. TeM cambIM pa3iuuusi B TpeOOBaHUSX K pe3y/bTaTaM 00yuyeHHsl TIPOSIBATCS B
YPOBHE HaBBIKOB I10 PeIIeHHIO 3a/1au U OTIbITe CAMOCTOSITe/TbHOM paboThI.

W3yuenune o061jeo0Opa3oBaTesibHON yueOHOM JUCLMTIIMHBI «MaTeMaTHKa» —3aBepllaeTcs
ro/iBe/iecHieM HUTOroB B ¢opMe 5K3aMeHa B paMKax IPOMEXYTOUHOW aTTecTalid CTYZEeHTOB B
nipoijecce ocBoeHust ocHoBHOM OIT CITO ¢ monyuerreM cpesHero obiero oopazosanus (ITIICC3).

B pazgene nporpammel «Cofep>kaHrie yueOHON AUCHUTIIMHBD KYPCUBOM BbIJIeJIeH MaTepual,
KOTOPBIA TP W3yUYeHWHd MaTeMaTHKH Kak 0a30BOH, Tak W TIPOGUIbHON yueOHOW JUCIUIUIMHEI,
KOHTPOJIIO He TO/IIeXKUT.

3. MECTO YUYEBHOW JUCIIUIUIVHGI B YYEBHOM IIV/IAHE

YuebHast auciuruivHa «MaremaTuka» sBIseTcss y4yeOHBIM TIpeIMeTOM 00si3aTesbHOMN
nipeAMeTHOM 0b6macTu «Matematrika u nHGpopMaTrka» PI'OC cpegHero obijero o6pa3oBaHust

B mpodeccroHampHbIX 00pa3oBaTeNbHBIX OPraHU3alUsX, peaar3yIomyX 00pa3oBaTebHYHO
rporpaMMy cpeaHero o6irero obpa3oBaHus B mpefenax ocBoeHusi OIT CITIO Ha 6a3e OCHOBHOTO
obijero obpaszoBaHus, yuebHasi JUCLIMIUIMHA «MaTeMaTHKa» HM3ydaeTcs B 00ijeobpa3oBaTe/lbHOM
1uK/e yue6Horo mada OIT CITO Ha 6a3e 0CHOBHOTO 0011jero 00pa3oBaHus C MOTyYeHHeM CpeHero
obiero obpasosanus (ITIICC3).

B yuebHbIx miaHax ITTICC3 yuebHast AucLumMHA «MaremMaTHKa» BXOAWUT B COCTaB OOIUX
o01eo0pa3oBaTe/ibHbIX  YUeOHBIX JUCLUIUIMH, (OpPMHUpPYeMBbIX U3 00s3aTe/bHbIX TpPeJMeTHBIX
obnacreit ®I'OC cpeaHero obiiero obpa3zoBaHus, As crieffasbHOCTe CITIO COOTBETCTBYIOLIETO
nipodusist IpodecCHOHaTBFHOTO 00pa30BaHUS.



4. PE3YJIBTATHI OCBOEHUSA YYEBHOM JAVICITUIL/IMHBI

OcBoeHHWe COZiep>KaHUSI yUeOHOUM AUCIUIUIMHBI «MaremMaThka» 00ecrieuruBaeT [JOCTH)KEHHE

CTYZieHTaMH CJie[[yIOIUX Pe3y/IbTaToB:
* JIUYHOCMHBIX:

c(hOpMHPOBAHHOCTL TIPE/ICTABIEHHWI O MaTeMaThKe KakK YHHUBEPCATbHOM sI3bIKe HayKH,
Cpe/iCTBe MO/IeJTAPOBAHMUS SIBJIEHUH 1 TPOL[ECCOB, U/IesIX M METO/IaX MaTeMaTHKY;

MOHWMaHWe  3HAUMMOCTM  MaTeMaTUKHU  [yid  HAayYHO-TEXHWYEeCKOro  TpOrpecca,
c(hOpMHPOBAHHOCTb OTHOILIEHHWS K MaTeMaTHKe KaK K 4acTH 00IleyesioBeueckod KyJ/bTYphbl depe3
3HAKOMCTBO C UCTOPHEN Pa3BUTHSI MaTeMaTHKH, IBOJTIOLIEN MaTeMaTUIeCKUX Ujiel;

pa3BUTHE JIOTUYECKOTO MBIIIEHHs], TTPOCTPAHCTBEHHOTO BOOOpPaXKEHHSs, a/TOPUTMHUECKOU
KYJIbTYPbl, KPUTUUHOCTH MBILIEHUs] HAa YPOBHe, HeoOXoguMoM [yt Oyayiel rnpodeccruoHaibHOM
JesITeNTbHOCTH, /IS TIPO/I0/DKEHUsST 00pa30BaHUs U CAaMOOOPa30BaHMS;

OBJ/lafieHe MaTeMaTUUeCKUMM 3HaHUSMH W yMEHUSIMH, HeoOXOJWMBbIMU B TIOBCEJHEBHOMN
JKU3HW, [JI1  OCBOEHHSI CMEXHBIX  eCTeCTBeHHOHAYUHbIX  JUCIMIVIMH W JUCHUILIH
ripoheCcCHOHaTLHOTO LUKIIA, /IS TTo/TyueHus 06pa3oBaHUs B 00/1aCTsAX, He TPeOYIOIMUX yriay0/IeHHOM
MaTeMaTH4eCKO TIOATOTOBKHY;

TOTOBHOCTB M CITOCOOHOCTH K 06pa30BaHUIO, B TOM UHKC/Ie CaMO0Opa30BaH1I0, Ha TIPOTSHKEHUU
BCel JKM3HHW; CO3HATellbHOe OTHOIIEHWe K HerpepbIBHOMY 00pa30BaHMI0 KaK YCIOBHIO YCIELTHOM
rpocecCcHOHaATLHOM U 00II[eCTBeHHOMW JesiTe/TbHOCTH;

TOTOBHOCTb U CITOCOOHOCTh K CAaMOCTOSITe/TbHOM TBOPUECKOH Y OTBETCTBEHHOH /1€ Te/IbHOCTH;

TOTOBHOCTD K KOJUIEKTUBHOU paboTe, COTPYZHUUYECTBY CO CBEDCTHUKAaMH B 00pa30BaTe/bHOM,
0011]eCTBEHHO T0/1e3HOH, yueOHO-MCCIe0BaTeIbCKOM, IPOEKTHOM U APYTUX BUZAX e TebHOCTH;

OTHOILIIeHWe K TpodecCOHaNbHON JeATelbHOCTH KaK BO3MOYKHOCTH YYacTHSI B pelleHHHr
JIMYHBIX, 00IIeCTBEHHBIX, TOCYIapCTBEHHBIX, 00IeHAl[HOHA/TBHBIX TIPO0/IeM;

* MemanpeomemHbIX:

yMeHHe CaMOCTOSITeNIbHO —OMpejensiTh Leld  JAeATeJbHOCTH M COCTaB/ISATh  TUIAHBI
JiesiTeNTIbHOCTU; CaMOCTOSITe/IbHO OCYIIeCTB/ISITb, KOHTPOJIMPOBATh U KOPPEKTUPOBATh [IesITe/TbHOCTh;
WCII0/Ib30BaTh BCE BO3MOJKHBIE PECYpPChl /ISl AOCTVDKEHHS TIOCTaB/IeHHBIX Iiefied W peanv3aljiu
TUIAaHOB [IeSITe/TbHOCTH; BLIOMPATH YCIIellIHbIe CTPAaTeru B pa3/IMUHbIX CUTYaLUsX;

yMeHHe TIPOAYKTMBHO OOL[aTbCsi W B3aMMOJENCTBOBaTb B TIPOLIECCe COBMECTHOM
JesiTeTbHOCTH, YUYUTBHIBATh TIO3ULIMM [PYTUX YUAaCTHUKOB JeATeNbHOCTH, 3(h(}eKTUBHO pa3peliaTh
KOHQUIVKTBI;

BJaJileHMe HaBbIKAMU  II03HABATe/NbHOM, yueOHO-MCCIe[oBaTelbCKOM W TIPOEKTHOM
JiesiTeTbHOCTU, HaBbIKaMHK pa3peliieHusi mpobsieM; CriocCOOHOCTh M TOTOBHOCTh K CaMOCTOSITE/IbHOMY
TIOMCKY METO/[OB PellleHus] MPAKTUUeCKUX 3a/la4, IPUMEHEeHHIO Pa3/IMYHbIX METOZ0B ITO3HAHUS;

TOTOBHOCTb U CIOCOOHOCTH K  CAMOCTOSITeJIbHOM — MH(GOpPMAaIMOHHO-TI03HaBaTe/IbHOM
JeaTeJIbHOCTHA, BKJIFOUasi yMeHHe OpHUeHTHPOBAThCS B Pa3/IMUHBIX HMCTOYHMKAX WH(OpMaLmy,
KPUTUYECKU OLIeHWBaTb W HWHTEpPIPeTUPOBaTb HWH(OPMALMIO, TI0JyyaeMyl0 W3 pa3/d4HbIX
HCTOYHHKOB,

B/IaJleHNe SI3bIKOBBLIMU CPeZICTBaMU: YMeHHe SICHO, JIOTUYHO M TOUHO H3/1araThb CBOK) TOUKY
3peHwus], UCTI0/Ib30BATh a/leKBaTHBIE SI3BIKOBBIE CPeZICTBA;

BJIa/leHe HaBbIKaMU TI03HaBaTebHOU pedieKCUM KaK OCO3HaHUsI COBepIllaeMbIX JeiCTBUI 1
MBIC/IUTE/TBHBIX TIPOLIeCCOB, WX DPe3y/IbTAaTOB M OCHOBAHWM, TPAHUI] CBOETO 3HAaHWS W HEe3HAHUS,
HOBBIX TI03HaBaTeJ/IbHBIX 3a/la4 U CPeZICTB /IS UX JOCTH)KeHUS;

1[e/IeyCTPEMJIEHHOCTh B TOMCKaxX W TIPUHATHH pellieHnd, CO00pasuTeNlbHOCTh U WHTYULUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX TPE/ICTaBIeHUH; CTIOCOOHOCTh BOCTIPUHUMATEL KpacoTy U



rapMOHUIO MUPa;
* npeomMemHbIX:

c(hOpMHPOBAHHOCTD TPE/ICTAB/IEHUM O MaTeMaThKe KaK YaCTH MHPOBOW KYJbTYpbl U MecTe
MaTeMaTUKH B COBPEMEHHOW IMBWIM3alMM, CIIOCO0AX OMMCaHUS sIBJEHWN peajlbHOTO MHpa Ha
MaTeMaTHUeCKOM SI3bIKe;

c(hOpMHPOBAHHOCThL TpEACTaB/I€HUI O MaTeMaTUUeCKHUX TMOHATUSIX KaK Ba)KHEMIINX
MaTeMaTHUeCKUX MO/IeJisiX, TIO3BOJISIOIIUX OINMMChIBaTh M W3yuaTh pa3Hble TIPOLIECCHI U SIBJIEHUS;
MOHUMaHKe BO3MOXXHOCTH aKCUOMAaTUUYeCKOTO MIOCTPOeHUST MaTeMaTHYeCKUX Teopui;

B/Ia/leHe MeTOZAMU [I0Ka3aTeJIbCTB U aJTOPUTMOB pellleHHs, yMeHWe WX TPUMEHSTh,
TPOBO/UTH [l0Ka3aTe/bHble PACCy>K/eHUs B XO7ie pellieHus 3a/jay;

B/Ia/leHHe CTaHJApTHBIMU TpPUeMaMH peIlleHWs] palMOHAIbHBIX W  Uppal[MOHA/IbHBIX,
TOKa3aTe/bHbIX, CTEMeHHBbIX, TPUTOHOMETPUUYECKUX YpaBHEHUM U HepaBeHCTB, HUX CUCTEM;
WCIIO0/Tb30BaHNe TOTOBBIX KOMITBIOTEDHBIX TPOTPaMM, B TOM UHCJIe JJIsi TIOWCKA TYTH DellleHust U
W/UTIOCTPALUM pellieHUs] ypaBHeHU U HepaBeHCTB;

c(hOopMHPOBAHHOCTH TIPe/ICTaB/IeHni 00 OCHOBHBIX MOHSTHSX MaTeMaTUYeCKOro aHa/lu3a U X
CBOMCTBaX, B/a/leHe YMeHUeM XapaKTepru30BaTh MoBeieHre hyHKI[UH, UCTI0/b30BaHUe MOTyYeHHbIX
3HAHWM [IjIs OTMCaHWS U aHa/Tu3a peasibHbIX 3aBUCUMOCTeH;

B/laZieHle OCHOBHBIMU TIOHATHSIMHA O TUJIOCKUX U TIPOCTPAHCTBEHHBIX TeOMeTPUUYEeCKUX
(urypax, UX OCHOBHBIX CBOWCTBaX; C(OPMHPOBAHHOCTb yYMEHHSI PACIio3HaBaTh TeOMeTpUuUecKue
¢burypel Ha uepTe)kax, Mojle/iiX U B peajbHOM MHpe; TIpUMeHeHWe U3yueHHbIX CBOMNCTB
reoMeTpuueckux (Gpuryp v Gopmysn s pelieHus TeOMeTPUUeCKUX 3a/jau M 3ajau C MPaKTUYeCKUM
coJiep>kaHuem;

c(hOpMHPOBAHHOCTD TIPe/ICTAB/IEHUIM O TIPOLieccax M SIBJI€HUSIX, UMEIOIIUX BePOSITHOCTHBIM
XapakKTep, CTaTUCTUUYECKUX 3aKOHOMEPHOCTSIX B peaibHOM MUPe, OCHOBHBIX TMOHSTHUSIX 3/IeMeHTapHOU
TEOPUM BEpPOSITHOCTeH; yMeHWH HaxXOJWThb W OIleHWBaTh BEPOSITHOCTH HACTYTUIEHWsS] COOBITHI B
MPOCTeNIINX MPAKTUUECKUX CUTYAIUsIX U OCHOBHBIE XapaKTePUCTUKHU C/TyYaHbIX BeJTMUWH;

BJ/IaZieHWe HaBbIKAMHM HCTIO/Ib30BaHUSI TOTOBLIX KOMITBIOTEPHBIX MPOTPaMM IIPH peIlieHud
3a/au.

5. COJIEP>KAHUE YUYEBHOU JUCIUTLIMHBI

BBeaenue
MaTematvika B HayKe, TeXHUKe, S5KOHOMHUKe, WH(OPMALIMOHHBIX TEXHOJOTUSX U
TpaKTUYeCKou AesiTelbHOCTU. Llesiv 1 3a1aun M3yuyeHus MaTeMaTUKKU TIPU OCBOEHHWH CIleLMaIbHOCTel
CIIO:

AJITEBPA

Pazeumue noHsmus o uucse
Lenble 1 palyoHasbHble uucsia. [eiicTBUTe/bHBIe Yucaa. [IpubaudiceHHble 8bIUUCAeHUS.
KomnnekcHble uucaa.

KopHu, cmenenu u nozapucgmbi

Kopau u crenmenu. KopHy HaTypasibHOUW CTereHW M3 yMcla U UX cBoWcTBa. CrereHu C
palMOHaNbHBIMUM TIOKa3aTensiMd, UX CBoMcTBa. CTenmeHW C [JeMCTBUTE/NBHBIMU [10Ka3aTessIMU.
Csolicmea cmeneHu ¢ delicmeumesnbHbIM NOKa3amesnem.

Jlorapugm. Jlorapudgm uuciaa. OCHOBHOe jorapudpMuuyeckoe TOXKAeCTBO. [lecATHUHbIE U
HaTypasbHble jorapudmel. [IpaBuna gelicTBuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBaHHIO.



IIpeoOpa3oBanue anredpanyeckux BbIpakeHuil. [IpeoOpa3oBaHue palMOHA/TBHBIX,
VppaLOHa/IbHBIX CTEeleHHBIX, [I0Ka3aTe/IbHbIX U JI0rapu()MUUECKUX BbIPA’KEHUM.
INpakmuueckue 3ausimus

Apudmetnueckue AeHCTBUS Haf, YMCIaMH, HaXOX/eHHe TTPUOJIKEHHBIX 3HaYeHUH BeTN4YrH

Y TIOTPELIHOCTeN BbIUMC/IeHUH (aOCOMOTHON 1 OTHOCUTEBbHOMW), CPaBHEHHE UKMC/IOBBIX BbIPayKEHUH.
Brruriciienune v cpaBHeHHe KOpHel. BeirosiHeHue pacyeToB ¢ pajuKaaaMHy.

PerteHue vpparjyoHanbHbIX ypaBHeHHH. HaxoKieHue 3HaueHUH CcTerleHel ¢ paljiOHalbHBIMU
rokaszaresnsivi. CpaBHeHue cremeHeil. [IpeoOpa3oBaHusi BbIpa)KeHWH, COJep)KalliX CTereHw.
PerreHue rokasaTe/ibHbIX YpaBHEHUH.

Pemmennie npukiagHeIX 3a/au.

HaxoxzeHve 3HaueHu Jiorapy¢ma IO NPOU3BOJBHOMY OCHOBaHHIO. [lepexof OT ofHOro
OCHOBaHMsI K Jpyromy. Beluncienvne u cpaBHeHMe Jjorapu@mos. JlorapudmupoBaHue W
NOTeHLIMPOBaHUe BbIpaKeHUH.

[TpubmoKeHHble BBIYMCIAEHUS] W peLleHds] TPUKIaZHbIX
3aja4. PemeHne norapumMuueckix ypaBHeHHUM.

OCHOBBI TPUTOHOMETPU
OcHOBHBIE IOHATHSA
PagyanHas mepa yrna. BpaijatensHoe aBwkeHue. CMHYC, KOCUHYC, TaHI€HC U KOTaHT€HC

OcCHOBHBIEe TPUTOHOMETPHYECKHe TOXKAeCTBa
®opmyibl ipusBefieHuss. opmyibl cioxkeHuss. opmyiibl yaBoeHUss Popmysbl NON0BUHHO20

IIpeoOpa3oBaHusi MPOCTEHINX TPUTOHOMETPUYECKHX BBIPO)KEHUH
[Tpeobpa3oBaHe CyMMbl TPUTOHOMETPUUYECKUX (DYHKLIWI B MTPOU3BejeHre U TIPOU3BeIeHus
B CyMMY. BbipadiceHue mpuzoHomempuieckux (hyHKyull uepe3 maHeeHc NoA08UHHO20 apaymMeHmd.

TpuroHomerpuyeckKre ypaBHeHUs1 U HepaBeHCTBa

[Ipocreiiliie TpUroOHOMeTpUUeCKHWe ypaBHeHUs. [Ipocmeliwue mpuzoHoMempuuecKue
HepageHcmead.

OOparHbie TpUroHOMeTpHYecKre (PyHKIMU. APDKCUHYC, aDKKOCUHYC, apKTaHTeHC.

IIpakmuueckue 3ausimus

PayaHHbI MeTOJ, W3MepeHUsl YIJIOB BpallleHUsl U CBSI3b C rpafyCHOWM mepor. OCHOBHbIE
TPUTOHOMETPUYECKHe TOXKAeCTBa, (OpPMYJIbl C/IOKEHUs, Y/JBOeHus, Tpeobpa3oBaHHe CYMMBbI
TPUTOHOMETPUYECKHX byHKIMH B MpOU3Be/leHue, nipeobpa3oBaHye TIpOM3Be/leHuUs
TPUrOHOMEeTpUUeCcKUXx GYHKIMM B CcymMmy. lIpocTeiiilive TpUrOHOMETpUYECKHEe YypaBHEHUs U
HepaBeHCTBa.

®YHKIINU, UX CBOMCTBA U TPAOUKU

®yakuuu. O06s1acTh OTpe/ie/ieH|s 1 MHOYKECTBO 3HaueHUH; rpadvk (pyHKLHH, TIOCTPOeHHe
rpaduKOB PYHKIUH, 3a/]JaHHBIX PA3/IMUHBIMUA CIIOCOOAMHM.

CpoiictBa ¢QyHKOMH. MOHOTOHHOCTb, UETHOCTb, HEUETHOCTb, OrPAaHUYEHHOCTh,
MepPUOIUYHOCTb. [TPOMEXXYTKM BO3pacTaHUs M yObIBaHWs, HauOOJIbIllee ¥ HaMMEHbIIlee 3HauyeHusl,
TOUKK 3KcTpeMyMma. I'pacdwmyeckass wHTepripetaiusi. [IpuMepbl (yHKIIMOHATBHBIX 3aBUCUMOCTEN B
peasibHBIX TIpOLieccax U siBjieHUsIX. Apudmerrueckre onepaiuu HaJ GyHKIusAMU. CaoxcHas ¢yHKyus
(xomno3uyusi).IToHsITHe O HeTIpepbIBHOCTH (PYHKITUH.



OoparHbie pyHkuuu. O61acmb onpedeneHus u obaacmsb 3HaueHutl 0bpamuoti pyHKyuu.
I'pagpuk obpamHoli pyHKyuu.

CreneHHbIe, OKa3aTe/IbHbIE, TorapudpmuuecKie ¥ TpUroHoMeTpuueckue pyHKIuu.
O0paTHbIe TPUrOHOMeTpHYeCcKHe (PYHKIUH
Onpegenenys (GyHKLMN, UX CBOMCTBA U I'ParKHU.

[TpeobpasoBanusi rpa¢ukoB. IlapanienbHblii TepeHOC, CUMMETPHUS OTHOCHUTENBHO Ocei
KOOpJMHAT ¥ CUMMEeTpUSl OTHOCUTE/IbHO Hayvasja KOOPJAWHAT, CHMMeTPUs. OTHOCUTENILHO NPSIMOU Y =
X, PacTsDKeHHe U CKaTue BJI0JIb 0Cell KOOp/AWHaT.

IIpakmuuecKkue 3aHsimusi

[TpyMepsl 3aBUCHMMOCTeN MeXAy IIepeMeHHbIMM B peaslbHbIX IpoLjeccax M3 CMeXHbIX
pucturivH. OnpefieneHrie pyHKUmM. IlocTpoeHue u uteHwe rpadukoB QyHKUM. VcciemoBaHue
¢byskun. CBOWCTBA IMHEWHOM, KBaJJpaTUYHOM, KYyCOUHO-TMHEHHON U [pOoOHO-TMHeHON (yHKIMIA.
HenpepriBHble 1 nepuognueckue ¢(yHKIMU. CBOWCTBAa U rpayKU CHHYCa, KOCHMHYCA, TaHTeHCa U
KoTaHreHca. OOpatHble (yHKUMM M ux rpaduku. OOpaTHble TpUrOHOMeTpUYecKHe (yHKLIUH.
[Tpeobpa3oBanusi rpaduka pyHKIMU. ['apMoHnueckue kKonebanus. [IpykiasHble 3a7aun.

[TokasaresnbHble, TorapupmMuueckie, TPUroHOMeTpHUYeCKe ypaBHEHUsI U HepageHcmead.

HAYAJIA MATEMATNYECKOI'O AHAJIN3A

ITocnepoBarenbHocTH. CriocoObl 3a/laHUsT M CBOMCTBA UMCJIOBBIX I0OC/IeA0BaTe/IbHOCTEM.
ITonsimue o npedene nocaedosamenbHocmu. CyujecmgeogaHue npedesna MOHOMOHHOU 02PAHUUYEHHOU
nocnedosamenbHocmu.  CyMMHUpOBaHUWe  TIOC/e[oBaTelbHOCTeH. BeckoHeuHo — yObIBarolmas
reoMeTpUuecKast porpeccus 1 ee CyMMa.

ITpousBoaHas. [loHATHe O MpPOM3BOAHON (YHKLMU, ee TeoMeTpuuecKuil U ¢u3nuecKuil
CMBIC/I. YpaBHeHUWe KacaTenbHOM K rpaduky ¢yHKuuMu. [Ipon3Bo/HbIE CyMMbI, DPa3HOCTH,
npou3BefleHusi, uacTHble. [Ipou3BO/HbIE OCHOBHBIX 3/ieMeHTapHbIX GyHKUu. [IpumeHeHue
TPOM3BO/HOM K HCCeoBaHUI0 (YHKUMN U TOCTpoeHUIO TpadukoB. I[Ipou3zeooHble 0b6pamHoll
¢yHKyuu u Komno3uyuu yHKyuu.

[TpuMepnl HCIO/Ib30BaHMsI TIPOM3BOJHOW [/IS HaxXOXJEeHWs Hauyylllero pellieHusi B
NPYKJIaIHBIX 33flayaX. Bropas TMpou3BozHasi, ee TreoMeTpUUeCKUd U (U3MUECKHUN CMBICI.
HaxoxxeHre cCKOpOCTH [i71s1 Tipoliecca, 3ajlaHHOro (hopMyiol U rpaduKoM.

ITepBooOpa3Hasi U uMHTerpasi. [IpriMeHeHHe OIpe/ieJIeHHOTO WHTerpasa [jisi HaXOXKAeHUs
TJIomaau KpuBoivHelHoW Tparneryu. Popmyna HerotoHa—1/leiibHuiia. TIpyMepsl MpUMeHeHWUs
MHTerpana B (pM3rKe U reOMeTpuHu.

IIpakmuueckue 3aHssmus

YucnoBasi  1oC/jae/lOBaTelbHOCTb,  CIIOCOOBI  ee  3aJjaHusi, BBIUKWCIEHHS  UJIEHOB
rociefioBaTelbHOCTH. [Ipefenn mociefoBaTenbHOCTH. BeckoHeYHO yObIBaroljasi reoMeTphuecKast
MIpOrpeccus.

[Tpou3sBoiHasi: MeXaHUYeCKU ¥ TeOMeTPUYEeCKUA CMBIC/ TPOM3BO/IHOM.

YpaBHeHMe KacaTenbHOM B o00ujem Buze. I[lpaBuna u Qopmysnsl AuddepeHLIPOBaHMS,
Tab/MIla TIPOM3BOJHBIX 3JIeMEHTapHbIX (QyHKUui. VccnemoBanve GYHKIMA C  TIOMOIIBIO
npou3BoiHOM. HaxoxkeHure HaubOosbliero, HauMeHbIero 3HaueHHsl U 9KCTpPeMasbHbIX 3HaueHWn
byHKIMN.

Wurerpan u nepBooOpa3Has. Teopema HbtoTroHa—1/letibHua. TIpyuMeHeHue WHTerpana K
BBIYUC/IEHUIO (DM3UUECKUX BeJIMUUH U TIIOLIa/eH.



YPABHEHUSA 1 HEPABEHCTBA

YpaBHeHus U cucTeMbl ypaBHeHHMH. PaljoHanbHble, UppallMOHa/IbHbIe, [T0Ka3aTe/bHblen
TPUTOHOMEeTPUUEeCKHe YPaBHEHUs U CUCTEMBI.
PaBHOCH/IBHOCTb ypaBHEHUM, HEPABEHCTB, CUCTEM.
OcHOBHblE TIpHeMBbl MX pelleHus (pas/o)keHHWe Ha MHOXXUTe/Id, BBeJeHHe HOBbIX
HeW3BeCTHbBIX, MO/ICTAHOBKa, rpadruecKuii MeTo).

HepageHcTBa. PaljroHanbHble, UppaljioHaibHble, ITOKa3aTebHble U MpU2OHOMempuuecKue
HepaBeHCTBa. OCHOBHbIe IIPUEMBI UX PeLleHUs.

Ncnonb3oBaHue CBOMCTB M rpapukoB (yHKOMH 0PH pelleHUM ypaBHeHUN WM
HepaBeHCTB. MeTof WHTepBanoB. V300pakeHWe Ha KOODJMHATHOM TIOCKOCTH MHOXKeCTBa
pellieHU ypaBHeHU U HEPABEHCTB C JBYMsI IlepeMeHHbIMU U UX CUCTeM.

Ipuknadubie 3adauu

ITpMeHeHre MaTeMaTUUeCKUX METO/OB /ISl PellleHUs] COZleprKaTesbHbIX 3a/iau U3 pa3/IMUHbIX
obsacteit HayKy U MPAKTHKH.

VHTepripeTaliyisi pe3ysbTaTa, yueT peajbHbIX OrPaHUUYeHHUH.

INIpakmuueckue 3ausimus

KopHu ypaBHeHuii. PaBHOCHIBHOCTL ypaBHeHUM. [Ipeobpa3oBaHue ypaBHEHUH.

OcCHOBHBbIe MPUEMBI pellleHUs] ypaBHeHU. PellleHue crcTeM ypaBHeHUH.

Vcnonb3oBaHue CBOMCTB U rpaUKoB (HyHKLMMN /JIs pellieHus1 ypPaBHEeHUI 1 HepaBeHCTB.

KOMBUHATOPUKA, CTATUCTUKA 1 TEOPUSA BEPOSITHOCTEM
J/eMeHTHI KOMOMHATOPUKHU

OCHOBHBIe TIOHATHSI KOMOWHATOPUKU. 3a/jauM Ha MO/ICYeT UKMc/ia pa3MellleHHi, 1lepecTaHOBOK,
coyetaHuii. Pemienve 3amau Ha mepebop BapuaHtoB. Popmysa OuHomMa Hptotona. CBoiicTBa
OrHOMMHaNbHBIX K03 duipenToB. TpeyronbHuk [Tackans.

O/1eMeHTBI TeOPHHU BepPOSITHOCTeH

Co0ObiTHE, BEPOSTHOCTh COOBITHS, C/IOKEHWE W YMHOXKEHWEe BepOSITHOCTeW. [ToHsimue o
He3zasucumocmu cobbimuli. /JuckpemHas cay4aliHasi 6eAUYUHa, 3aKOH ee pacnpedeneHusi. Hucnosble
Xapakmepucmuku OUCKpemHoll cAy4atiHoli eeauduHbl. [ToHsimue o 3akoHe 60/bluux uucen.

J/1eMeHThl MaTeMaTHYeCKOH CTaTUCTUKH
[IpencraBneHye fAaHHBIX (TabMMLIBI, AMarpaMMbl, rpaduku), 2eHepaabHAss COBOKYNHOCMb,
gblbopKka, cpedHee apugpmemuueckoe, meduaHd. I[loHsmue o 3adauax Mamemamuueckol
cmamucmuku.
PeweHue npakmuueckux 3a0au ¢ npumMeHeHUem 8epOSIMHOCTIHbIX MemoO08.
IIpakmuueckue 3ausimus
Wctopusi pa3BuThsi KOMOWHATOPUKM, TEOPHUU BEPOSTHOCTe W CTaTUCTUKUM M WX DOJib B
pa3/MuHbIX Ccdepax uyesoBeUeCKOW >Ku3HejesTelbHOCTH. [lpaBusia KomOuHaTopuku. PereHue
KOMOMHATOPHBIX 3afiau. Pa3merneHusi, coueTaHusi ¥ riepecTaHOBKU. briHoOM Hbl0TOHA U TpeyronbHUK
[Tackans. IIpuknagHelie 3a7auu.
Knaccruyeckoe onpeziesieHe BepOSITHOCTH, CBOMCTBA BepOSITHOCTEN, TeopeMa O CyMMe
BepOSITHOCTel. BpluncieHne BeposTHocTel. Ilpuknagnble 3agauu. IlpejcraBiieHre UYHCIOBBIX
JaHHbIX. [IpuKiajHble 3a7aui.

I'EOMETPUA



IIpsiMbIe U MJIOCKOCTH B MPOCTPAHCTBE

B3aumHoe pacriosio)keHre [BYX TIPSIMbIX B TIpocTpaHCTBe. [lapasieflbHOCTh TMPSIMOM U
rockocty. [lapannenbHOCTh  MiocKocTed. [leprieHAMKY/SIPHOCT TIPSIMOM M TUVIOCKOCTH.
[TeprieHAUKYASIp ¥ HAK/IOHHAs. YTOJ MeXKAy TpSIMONM U TIOCKOCThIO. [IByrpaHHBIA yrosa. Yron
MeX/ly T/I0CKOCTMU. [1epreH MKy ISIPHOCTD [IBYX MJIOCKOCTEH.

C'eomeTprueckre mpeoOpa3oBaHUsl TPOCTPAHCTBA: TIApPa/UIE/IbHBIA TepeHoC, CHMMeTpUs
OTHOCHUTEJIbHO M/IOCKOCTH.

[MapaniensHoe TipoeKTHUpoBaHWe. [liowjadb opmoeoHanbHOll npoekyuu. VI3obpaxeHue
MPOCTPAHCTBEHHBIX QUTYP.

MHororpaHHUKH
Bepmnel, pebpa, TpaHy MHOTOTpaHHUKa. Pasgepmka. MHozoepaHHble yenbl. Bbinykible
MHozo2paHHuku. Teopema Diinepa.
[pu3sma. Ilpsimast u HakoHHas nipu3ma. [IpaBunbHas npusma. [lapannenenumnes. Ky6.
ITupamupa. [IpaBusibHas nupaMuza. Y ceueHHas nmupamuza. Tetpasap.
CumMmeTpun B Ky0Oe, B mapasuiesienivriesie, B Ipu3Me U MipaMmuze.
Ceuenust Ky0a, TPHU3MBbI ¥ MHPaMH/bL.
I[NpescTaBieHre 0 MPaBUIbHBIX MHOTOTPAHHHUKAX (TeTpaszpe, Kybe, oKTaspe, foJeKasape v
WKOCas3/pe).

Tesia ¥ NOBEPXHOCTHU BpalLlieHUs
LwmiHAp U KoHyC. YceueHHbIM KoHyc. OCHOBaHUWe, BbICOTa, OOKOBasi TTIOBEPXHOCTH,
obpasytotrast, pa3BepTka. OceBble CeUeHHs U CeUeHHs], Tlapasiie/lbHble OCHOBAHHIO.
[Tap u cepa, ux ceuenus. KacaTtenbHast JI0CKOCTB K cdepe.

N3mepenus B reomeTpum
O6beM u ero usmepenue. VIHTerpanbHast popmyrna o6sema.

dopMmyiel 06beMa Ky0Oa, IPSIMOYTO/IBHOTO TIapasi/iesieniviezia, TpU3Mbl, UIMHApa. PopmyJibl
obbemMa mUpamMubl U KOHyca. ©opMysibl TIOMIAAM TIOBEPXHOCTeH LUIMHApPA U KOoHyca. PopMysibl
oObeMa I11apa U II0IaAn cepol.
[Tomobue Ten. OTHOIIIEHUS TUIOIIA/Iel TOBePXHOCTel U 00HeMOB MTOA00HBIX TeJl.

KoopguHaThl U BeKTOPHI

[MpsimoyronbHas (#ekapToBa) CcUCTeMa KOOpAMHAT B TpocTpaHcTBe. dopMmyra pacCTOsSHUS
MeXIy ABYMsi TOUKaMU. Y paBHeHUs cepbl, n10cKocmu u npsiMoll.

Bekropel. Mogynb BekTropa. PaBeHCTBO BeKTOpOB. CrioKeHHEe BeKTOPOB. YMHOXKeHHe
BeKTOpa Ha uuc/o. PasfiokeHue BeKTOpa MO HampaB/eHUsiM. YTOJ MeXIy [JByMsi BeKTOpaMH.
[MTpoekiysi BekTopa Ha ocb. KoopzvHaThl BekTopa. CKassipHOe TIpou3Be/ieHre BEKTOPOB.

Wcnonb30BaHre KOOPAWHAT U BEKTOPOB TPU DelLleHWM MaTeMaTUUeCKUX U TIPUKIa[HBIX
3ajau.



IIpakmuueckue 3aHsamus
[Ipy3HaKy B3auMMHOIO pacCIlONIOKeHUsT TIPSIMBIX. YTOJ MeXJy MNpsaMbIMU. B3aumnoe



pacrosioykeHue MpsMbIX U TI0CKocTel. [TepreHIUKy/IsIp Y HaK/IOHHAs K TJIOCKOCTU. YTO/T MeXIy
MpSIMOM U TIJIOCKOCTBIO. TeopeMbl O B3aMMHOM DPacrosioXKeHUU NpsSMOM U MI0CKOCTU. TeopeMa o
TpeX TeprieHANKY/ispax.
[Tpu3HaKy ¥ CBOWCTBA Tapasuie/ibHBIX W TMepreHAUKY/ISIPHBIX TI0CKocTel. PaccrosiHue OT
TOUKU [0 TIJIOCKOCTH, OT TPSIMOMW /10 TJIOCKOCTH, PacCTOSIHHE MeXAY TIOCKOCTSIMH, MEXIy

CKPeIIMBAIIIMMHUCS TIPSIMBbIMHU, MEXK/y TPOU3BOJILHBIMU (PUTypaMu B TIPOCTPaHCTBe.
[MapannensHOe TPOEKTHUPOBaHWE W ero CBoicTBa. Teopema o niaowadu OpPmMO20HA/AbHOU
npoeKyuu MHO20y20/1bHUKA. B3aMHOe pacriosio’keHue MpOCTPaHCTBEHHBIX (UTYP.

Pa3nuuHble  BUABI MHOTOTPaHHMKOB. Ux  u3oOpaxenuws. CeueHws, pa3BepTKU
MHOrOrpaHHUKOB. [lnowage moBepxHOCTH. Buabl cuMMeTpuil B mpocTpaHcTBe. CHMMeTpUs Tes
BpallleH!s] 1 MHOTOIPaHHUKOB. BbIuriciieHue romazieii u 00beMoB.

Bektopel. [lelictBusi C BekTopamu. /[lekapToBa cHcTeMa KOOpJAWHAT B TMPOCTPAHCTBeE.
YpaBHeHUe OKpPY)KHOCTH, Cepbl, JIOCKOCTH. PaccTosiHue Mexay ToukaMu. [leliCTBUSI C BEKTOpaMH,
3a/jlaHHbIMK KoopAuHaTtamu. CKasisipHOe Tpour3Be/leHre BeKTOpPOB. BeKTOpHOe ypaBHeHHe NpSMOM 1
IIJIOCKOCTU. Vcrosib30BaHue BEKTOPOB MPHU [j0Ka3aTe/IbCTBe TeOpeM CTepeOMeTpUU.

[ln1s BHeay/[UTOPHBIX 3aHATMM CTyZEeHTaM Hapsily C pellleHMeM 3a7ilau U BbIOJHEHHs
MPAaKTHUeCKUX 3aZlaHUM MOXKHO TIPeJJIOKUTb TeMbl HCC/Ie/[0BaTe/IbCKUX U pedepaTHBHBIX padoT, B
KOTOPBbIX BMECTO CEepUl OTAe/NbHbIX MeJKHMX 3aJady W YNpaKHeHWW TMpeJJaratoTcsi CHOKeTHbIe
3aziaHus, TpeOyrolye AUTe/IbHON paboThl B paMKax OJHOM MaTeMaTWU4eCKOW CUTyal[ur. OTU TeMbl
MOT'YT OBITh KaK WH/AWBU/YATbHBIMU 3a/IaHUSIMU, TaK U TPYTIIIOBBIMU /IJisi COBMECTHOTO BBITIOJTHEHUS
HCC/IeJOBaHUS.

IIpumepHbIe TeMbI pedepaToB (A0K/1aJ0B), HCC/IeJ0BATE/ILCKUX MPOEKTOB
HernpepniBHbIE ApO6H.
[IprMeHeHHe C/I0’KHBIX MPOLEHTOB B SKOHOMUYECKHX pacueTax.
[TapannenbHOe IpOEKTUPOBaHKUe.
CpeaHue 3HaueHUsl U UX NPUMeHeHUe B CTaTUCTHKe.
BekTopHOe 3a/jaHue NpsIMbIX U MJIOCKOCTeH B TIPOCTPAHCTBE.
Crno>xeHre TapMOHMUECKUX KOJieOaHUH.
I'padhrueckoe pellieHre ypaBHEHHUM U HEPABEHCTB.
IIpaBu/bHBIE U [10/1yTIPaBU/IbHBIE MHOTOIPAHHUKU.
Konnueckue ceueHus U UX IIPUMeHeHHe B TeXHUKeE.
[Tonstue guddepeHLiana v ero MpUIOKeHUSI.
CxeMbl MOBTOPHBIX UCIbITaHUM bepHyu.
VccnenoBanve ypaBHeHU M HEPaBEHCTB C ITapaMeTPOM.

¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

6. TEMATNYECKOE IVNIAHUPOBAHUE

[Mpu peamu3aiuM  cofiep>kaHusi  00I[e0Opa3oBaTeslbHONW  yueOHOM  TUCIUITTUHBI
«Matematuka» B mipefenax ocBoenuss OIT CITO Ha 06a3e ocHOBHOro o0iriero oOpa3oBaHUS C
royiyueHreM cpeziiero obirero obpasopanus (ITTTKPC, TITICC3) MakcuMasbHasi yueOHasi Harpy3Ka
obyyaroruxcs 1o crerpanbHocTsM CIIO TexHMuUeckoro mpogwusisi, coctaBisseT — 282 yacoB, u3
HUX ayauTopHas (oOsi3aTenbHas)) yueOHash Harpy3ka obOyuvaromuxcs — 268 uaca, BK/IrOYast
NpakTUuYecKue 3aHATHs — 268 yaca.

TemaTHueckui njian




IIpodunn
npodgecCHOHATBHOT
0 o0pa3oBaHus:
TeXHO/IOTHYeCKUH
Copep>xaHue 00ydeHHsI CrieLia/IbHOCTh
CIIO:
20.02.04 TToxxapHas
0e30macHOCTb
AyauTopHbIe 3aHATHUSA
JIeKMu IIpakTHyeckue Hror
(ypoxu) 3aHATHUSA 0
Beepenne - 4 4
Pa3Burtue oHATHA 0 UKC/Ie - 12 12
KopHu, creneHu u jorapupmsol - 28 28
IIpsiMble ¥ NM/IOCKOCTH B IIPOCTPAHCTBe - 26 26
Kom0uHaTopuka - 26 26
KoopauHaTtbl 1 BeKTOPBI - 24 24
OCHOBBI TPUTOHOMETPHUM - 24 24
DyHKI[UM ¥ rpaduKu - 20 20
MHoOrorpaHHMKHY U KpyrJjble Tejia - 12 12
Havasa MmaTeMaTHueCKOro aHaaiusa - 24 24
HNHTerpan v ero npuMeHeHUue - 24 24
J/ieMeHTbl  TEOPpUM  BepoOATHOCTeN M - 20 20
MaTeMaTU4YeCKON CTaTUCTUKH
YpaBHeHusi U HepaBeHCTBA - 24 24
HToro - 268 268
ITpomesicymounasa ammecmayus 6 (popme 3K3ameHda
(14 uacoe)
Bcero \ 282

XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATE/IBHOCTHU CTY AEHTOB

CojepxaHue XapaKTepuCTUKA OCHOBHBIX BU/IOB /IeATe/IbHOCTH CTYAeHTOB
o0yueHuUst (Ha ypoBHe yueOHBIX /1eliCTBUI)
BBepeHnue O3HakoM/IeHUe C POJIbI0 MaTeMaTUKU B HayKe, TeEXHUKe, 5KOHOMUKe,
MH(POPMALIMOHHBIX TeXHOIOTUSX U TIPAKTUUECKOU J1esiTe/TbHOCTH.
O3HakoM/IeHuUe C 11e/IIMU Y 3a/jlauaMy M3yueHrs MaTeMaTUKK [P 0CBO@HUU
crietpanbHOCTer CITO
AJITEBPA
Pa3ButHe BrinonHeHue apudmeTHUyecKrx AeMCTBUIN HaZl UMC/IaMH, coueTast

MNOHATHUAO YHC/ie

YCTHBIE U MTUCbMEHHbIE TPUEMBI.
HaxoxeHne npubvKeHHbIX 3HAUEHHH BeJIMUMH U MOTPeIHOCTeN
BBIUKMC/IEHUH (aOCOMOTHON U OTHOCHUTE/ILHOM); CPaBHEHHE UMCIOBBIX
BbIpa>KeHU.

Haxox/eHue ommboK B TpeoOpa30BaHUsX U BEIUMC/IEHHUSIX (OTHOCHUTCS KO
BCeM ITyHKTaM MPOrpamMmbl)

KopHu, crenenu,
siorapu¢pmbl

O3HakoM/IeHUe C TTOHSITUEeM KOPHS N-U CTeleH, CBOWCTBaMH PaIMKaJiOB U
TpaBU/IaMU CPaBHEHUsI KOPHEH.

dopmyupoBaHue orpejiesieHUsi KOPHS U CBOMCTB KOpHell. BriuncieHnve u
CpaBHEHUe KOPHeH, BbIMOJTHeHNe TIPUKHU/IKU 3HaUeHUs1 KOPHSI.
[Tpeobpa3oBaHue UMC/IOBBIX M OYKBEHHBIX BBIp@KEHUH, COZEPIKallux
paJvKasisl.

BoimosHeHne pacuyetoB 1o ¢dopMysiaM, COZepXKallluM  paJuKasbl,




OCyIIIeCTB/IsIsl HEOOXOIUMBIe TTOJICTAHOBKHY ¥ ITPeoOpa30BaHusl.

OnpefiesieHre paBHOCHU/IBHOCTU BBIPA)KEHUM C paZvikaiamu. PeleHue

VippaLjMOHa/IbHBbIX YpaBHEHUM.

O3HakoM/IeHHe C IOHATHEM CTeleHH C IelCTBUTeIbHBIM [T0Ka3aTesleM.

Haxoxx/ieHre 3HaUeHW CTereH , UCTI0/Ib3Ysl TIPY He0OX0[MMOCTH

VHCTPYMEHTAaJ/IbHbIE CPeJ/ICTBa.

3anmceiBaHWe KOpHS N-Mi CTeleHW B BUJE CTeNeHH C  JpOOHBIM

TIoKasaTesieM U Hao0opoT.

dopmyMpoBaHue CBOMCTB CTernleHel. BrpluuciieHne crereHew €

palMoHaIbHBIM T0Ka3aTeseM, BbIO/JHEeHUe NPUKWU/KY 3HaueHUs CTeleHH,

CpaBHEHUe CTerneHew.

[TpeobpasoBaHne 4YMC/IOBBIX M OYKBEHHBIX BBID&KEHUH, COZeprKalux

CTeIleHH, NPUMeHsIsl CBOMCTBA. PellleHNe MoKa3aTe/IbHbIX YPaBHEHUM.
Os3HakoM/IeHWe C NpYMeHeHWeM KODHel U CTelleHed IpPU BbIUKC/IEHUU
CpeHUX, [ieJleHUH OTpe3Ka B «30JI0TOM CeueHHW». PellleHue NMpUKIaHbIX
3a/ja4 Ha CJIOXKHbIE TIPOLIeHTHI




Ilpeodpa3oBaHue

BrinonHeHue ripeobpa3oBaHuii BeIpaXKeHHUH, IPUMeHeHHe GpopMy!,

a/iredpaM4yecKux | CBSI3aHHBIX CO CBOMCTBAMH CTerleHel 1 joraprudMoB.
BbIPa)KeHUHU OrmpenesieHrie 06/71aCTH JOMYCTUMBIX 3HAYEHUM JI0Tapu(MIUUeCKOro
BbIpaKeHUs. PellleHune jorapuMuuecKux ypaBHeHUI
OCHOBbBI TPUT OHOMETPUU
OcHoBHBIe W3yyeHue pafriaHHOTO MeTOJja M3MepeHUsl YIJIOB BpallleHHsl U UX CBSI3U C
MOHATHUSA rpajiycHoii Mepoii. M3o00pakeHue yIJIOB BpalljeHUs] Ha OKPY)KHOCTH,
COOTHeCeHHe Be/TMUMHBI YIJIa C ero pacrioyioyKeHueM.
dopmyMpoBaHue orpesie/IeHU TPUrOHOMeTPUUeCKUX (QYHKLMI [1/1s1 YIJI0B
TIOBOPOTA U OCTPBIX YIJIOB TIPSMOYTO/ILHOTO TPEYTrOJbHUKA U 00BsICHEHUe
VX B3aMMOCBSI3H.
OcHoBHBIEe [TpriMeHeHre OCHOBHBIX TPUTOHOMETPHUUYECKUX TOXKJECTB /1JIs1 BEIUMCIEHHUS
TPUrOHOMeTpHYe | 3HaueHUM TPUrOHOMeTPUUYeCKUX (YHKLMM M0 OJHOMN U3 HUX.
CKHe TOXX/|ecTBa
ITpeoGpa3zoBanus | VI3yueHue OCHOBHBIX (DOPMYJI TPUTOHOMETPUHU: (POPMYJIBI CIIOKEHMS,
MPOCTEeHIINX yIBOeHHUs], IpeoOpa30BaHMsi CyMMbI TPUTOHOMETPHUECKUX (DyHKLIUI
TpUroHoOMeTpHuYe | B IIpOM3BeJeHUMe U TpPOM3Be/leHUs B CyMMYy U TIpUMeHeHue IIpU
CKHX BbIUMC/IEHUU 3HAUeHUsI TPUTOHOMETPUYECKOTO BbIpaXKEHUsI U YTIPOLLeHUs
BbIPa)KeHUH! ero.
O3HakoM/IeHWe CO CBOMCTBAMM CHMMETPUM TOUEK Ha eJMHUYHOMN
OKDY>KHOCTH U TPUMEHEeHUe UX /151 BbIBOJA (POPMYJT IPHBE/eHUSI.
IIpocreiimmue Pemmenvie no ¢opMmynaM ¥ TPUTOHOMETPUUECKOMY KPYTy MPOCTEMIINX
TPUrOHOMeTpHYe | TPUIOHOMETPUUECKUX YPaBHEHUM.

CKHe ypaBHeHUA
Y HepaBeHCTBa

[lpumeHeHre OOIMX MeTOJOB pellleHUs ypaBHeHW# (TIpUBefieHHe K
JIMHEeHOMY, KBaJJpaTHOMY, MeTOJ, pa3/ioKeHHs Ha MHOXXUTe/H, 3a MeHbI
repeMeHHOM) NPU pellleHny TPUTOHOMEeTPUYEeCKUX YPaBHEHUH.
YMeHue oTMeuaTh Ha Kpyre pelleHus POCTeNIINX TPUTOHOMEeTPUYeCKUX
HepaBeHCTB

ApKcuHyC, O3HaKoMJ/IeHHe C TTOHATHEM 00paTHBIX TPUTOHOMETPUUECKUX (PYHKI[HI.
APKKOCHHYC, W3yueHue onpefiesieHnii apKCUHYyCa, apKKOCHHYCa, apKTaHTeHCauyuc/a,
apPKTaHIeHC dhopmynupoBaHUe Ux, U300pa’keHre Ha eJUHUUHON OKPY>KHOCTH,
1 () P TIpUMeHeHe TIPY pellieHuH YpaBHeHUM

®YHKIINU, UX CBOVICTBA U TPA®UKU
DOyHKIMH. O3HakOMJ/IeHHe C TIOHSATHEM TIepeMeHHOMU, TTPUMePaMH 3aBUCUMOCTeH
ITonsaTue o MeXXJy TilepeMeHHbIMU.
HenpepbIBHOCTH | O3HaKOMJ/IEHHe C TIOHSITMeM rpaduKa, OrpejiesieHHe TPUHA/IIe)KHOCTH
(yHKuH Touku rpaduky ¢yHkuuu. OnpegeneHue 1o ¢dopMyse MpOCTeulien




3aBUCUMOCTH, BHJA ee rpaduka.
TiepeMeHHO uepe3 pyrue.
O3HakoMJ/IeHHe C oripeZiesieHreM (GyHKLUH, (OPMYJTUPOBaHUE eTo.
HaxoxzeHue obsacTu onpeiesnieHyst ¥ 06/71aCTH 3HaUeHUNA QYHKLIH.

BelpaxxeHue 1o ¢dopmysie 0fHOU

CaoiicTBa O3HakoM/IeHHe C TpuMepaMy (QyHKIIMOHA/IbHBIX 3aBUCUMOCTel B peaslbHbIX

bysknuu. TpoL[eccax U3 CMeXXHbIX JAUCLIUIIIVH.

I'paduueckas Os3HakoM/IeHHe C [l0Ka3aTelbHbIMU pacCy’K[JeHUSMH HEKOTOPBIX CBOWCTB

HHTepnpeTanys. | JUHEMHOM MW KBaipaTUYHOW GYHKUUM, TpoBeJeHHe WCC/Ie[oBaHus

IIpumepsl JTMHEMHOW, KyCOYHO-TTMHEMHOW, ApOOHO-TMHENMHOM ¥ KBaIpaTUUHOW

¢dyskiuoHanbH | GyHKUMM, TocTpoeHue ux rpadukoB. [locTpoeHue U uTeHue TpadUKOB

BIX ¢byHkuumi. ViccnenoBanve GyHKLMY.

3aBucumocteii B | CocraBjieHWe BU/IOB (DYHKIMH 1O JJaHHOMY YC/JOBMIO, pellieHWe 3a/lau Ha

pealbHBIX KCTPEMYM.

npoieccax u BrimosiHeHWe rpeobpa3oBaHuii rpaduka GyHKIUH

SIBJICHUSIX.

OopaTtHbIe Vi3yueHue ToHSATHS 0OpaTHOW (PYHKIWH, OMpe/ie/ieHHe BU/a U TMOCTPOEHHe

bynkuuu rpaduka obpaTtHOU (PYyHKI[UM, HaXOXK/IeHHe ee 00/1aCTU OTpefiesieHUst U
obnacti 3HaueHWH. [IpuMeHeHMe CBOMCTB (DYHKLMN TIpDU HCC/IeJOBAaHUM
ypaBHEHUI U pellleHUM 3a7lay Ha 3KcTpeMyM. O3HaKoMIIeHHe C TIOHSTHEM
CJI0KHOM (YHKIIMHU.

ITocnnepoBarenbH | O3HaKOM/IEHHE C TTOHATHEM YHUCIOBOH T0C/IeI0BAaTe/ILHOCTH, CIIOCObamMu ee

ocTH 3a/laHusl, BBIUMC/IEHWSIMU ee Y/IeHOB.

O3HakoM/IeHHe C TTOHATHEeM Tpe/iera Moc/e/[0BaTe/TlbHOCTH.

O3HakoM/IeHHe C BbIYUC/IeHHMEeM CYMMbI 6eCKOHEYHOr0 UKC/IOBOTO psifia Ha
TpUMepe BBIUMC/IEHUS] CYMMbI OeCKOHeYHO YOBbIBAroIieli TeoMeTpUuecKon
NIPOrpeccuu.

PerieHuie 3a71au Ha IpuMeHeHWe (GOPMYJIbI CYMMbI O€CKOHEUHO
yObIBato11leli reoMeTpUUYeCKOi IPOrpeccHy.

IIpousBogHas u
ee NpUMeHeHHe

O3HakoMJ/IeHHe C TTOHATHEeM MPOX3BOAHOM.
V3yuenne u ¢GopMyiupoBaHUe ee MeXaHUueckoro M TeOMeTpUuecKoro
CMBIC/Ia, U3y4YeHHe aJropuTMa BBIYMC/IEHUs TPOM3BOJHOW Ha Mpumepe

BBIUMC/IEHUS] MTHOBEHHOM CKOPOCTM W YIJIOBOTO  KO3(duleHTa
KacaTe/IbHOM.

CocraB/ieHre ypaBHeHUs KacaTebHOU B 0011ieM BHU/Ie.

YcBoenne mpaBun  AuddepeHLMpOBaHMs,  TaOMUIBI  TIPOW3BOJHBIX
3/IeMeHTapHbIX  (QYHKLUMH, TIpUuMeHeHuWe [ A depeHLPOBaHUS
(yHKIMM, cocTaB/ieHUsI YpaBHEHUsI KacaTeTbHOM.

V3yueHne TeopeM O CBSI3M CBOWCTB (YHKIMM U TPOW3BOJHOM,

(opmyrpoBka ux. [IpoBefieHNe C TIOMOIIBIO TIPOU3BOHOMN MCC/Ie/[OBAHKS
(dyHKI[UY, 3aJaHHON (OPMYJION.

YcTaHOB/IeHWe CBSI3W CBOMCTB (DYHKLIMW Y IPOM3BOAHOM MO UX rpadukam.
[TpuMeHeHe TIPOM3BOAHOM /iJisl pellieHus 3a/jau Ha HaXOXK/eHHe
Han0OJIbIIIer0, HAMMEHBILIETO 3HAUeHUs U Ha HaXOXK/eHHe SKCTpeMyMa

ITepBooOpa3Has
U MHTerpas

O3HakoM/IeHHe C TIOHSITHeM UHTerpasia v iepBooOpa3HO.

W3yueHue rpaBu/ia BbIUKC/IEHUsI TlepBooOpasHOi U TeopeMbl HbroToHa—
JleibOHuIa.

PelieHuie 3a/jau Ha CBsi3b 1epBOOOPa3HOI U ee MPOU3BOAHOMN, BbIUKC/IEHH e
niepB000OPAa3HOM AJIs JTAaHHOU (QYHKLH.

PerieHue 3a/1au Ha MpUMeHeHWe WHTerpasa Jjisi BbIUMC/IeHUs (pru3nueckux




Be/IMUHH U nnoma,qei/’l.

CreneHHbIE,
nokKa3sare/bHbIe,
norapupmmuueck
ue u
TPUTrOHOMETPHUYe
ckue pyHKIUn.
OoparHbie
TPUTrOHOMeTpHUe
ckue QPyHKIUHU

Bbiuncnienure 3HaueHu (yHKIIWM 110 3HaU€HHIO apryMeHTa.

OnpejeneHre TOJIOKeHUSI TOYKM Ha rpauke 0 ee KOOpAWHATaM U
HaobopoT.

Wcnonb3oBaHre CBOMCTB (DYHKLMM /11 CpDaBHEHUs] 3HAUeHUW CTereHeul U
JI0rapuQMmOoB.

[TocTtpoenue rpayKoOB CTENEHHBIX U JIOTapU(PMUUECKHUX (PYHKLIUM.
PerleHue nokasaTesbHbIX U Jlorapu(MHUUECKUX ypaBHEHUM U HepaBeHCTB
T10 U3BECTHBIM a/JIFOPUTMaM.

O3HakOM/IeHHe C TIOHATHEM HellpepbhIBHOM Meproinyeckoi (GyHKLMY,
(hopMynpoBaHUe CBOMCTB CUHYCa M KOCUHYCA, TOCTPOeHHe X rPa(UKOB.
O3HakKoM/IeHHe C TIOHSITHeM TapMOHHYeCKUX Koje0aHWi W NpuMepaMy
rapMOHUUeCKHX KosieOaHWM /I/Is1 OTMMCaHuUs TIPOLlecCcoB B (M3KKe U IPYTUX
00/1acTsX 3HAHMSI.

O3HakoM/IeHHe C MTOHSITUEM pa3pbIBHOW MMepUOAUYeCKON (PYHKLIWY,
(hopMyIMpoBaHKe CBOMCTB TaHTeHCa U KOTaHI'eHCa, TOCTPOeHUe UX
rpa(vKoB.

[MlpumeHeHrve  CBOMCTB  (YHKUMM  [iS  CpaBHeHUSI  3HaueHWUU
TPUTOHOMETPUUECKUX  (YHKLMM,  pellleHuss  TPUTOHOMEeTPUUeCKUX
YPaBHEHUH.

[MocTpoeHue rpaduKoB OOpaTHBIX TPUTOHOMETPUUECKUX (QYHKIMA U
orpeziesieHue 10 rparvikaM UX CBOWCTB.
BrinonHeHue ripeobpa3oBaHusi rpaUKkoB

YPABHEHUA 1 HEPABEHCTBA

YpaBuenus u
CHUCTEMBI
ypaBHeHUM
HepaBencrBa u
CHUCTeMBI
HepPaBeHCTB C
AByMsiiepeMeHH
bIMH

O3HakOoM/IeHHe C TIPOCTeMILIMMM CBeIeHUSIMM O KOPHSIX anreOpandecKux
YPaBHeHUH, IOHATHSIMHU UCC/Ie,0BaHNUs YPaBHEHUH U CUCTeM ypaBHEHHUH.
V3yyeHre Teopuyd paBHOCWIBHOCTA YpaBHEHW U ee TMpUMEHEeHUs.
[ToBTOpeHMe 3amucU pelleHus] CTaHJapTHBIX ypaBHEHWW, [PUEeMOB
nipeoOpa30BaHus YpaBHEHUM [i/isl CBe/IeHUs K CTaHAAPTHOMY yYpaBHEHHUIO.
PemleHue  paljMOHa/lbHBIX,  WPpPaljMOHA/JbHBIX,  [I0Ka3aTe/JbHbIX U
TPUTOHOMETPUUECKHUX YPaBHEHUM U CHUCTEM.

Vcnonb3oBaHue CBOWCTB M TPaUKOB (PYHKLMH /JIs1 pPelleHUs ypaBHEeHUM.
[ToBTOpEHWE OCHOBHBIX IPUEMOB peIlIeHHsI CUCTEM.

PelleHue ypaBHeHMII C TpUMeHEHHeM BCeX MpUeMOB (pa3/IoXKeHUs Ha
MHO>KWTE/H, BBeZeHNsI HOBbIX HEU3BECTHbBIX, MO/ CTaHOBKH, rparyecKoro
MeTOZa).

PerieHue crucTeM ypaBHeHUM C PUMeHeHUeM Pa3/InUHbIX CII0COOO0B.
OsHakomsieHHe C OOLUMMH  BOMPOCAMM  DeIIeHWs HepaBeHCTB U
VICTI0JIb30BaHue CBOWCTB Y IpavKOB (QyHKLMI NPY pellleHUH HepaBeHCTB.
PelleHue HepaBeHCTB M CHUCTEM HEPaBEeHCTB C NMPHUMeHEeHHWeM pa3/IMuHbIX
crioco6oB.

[TprMeHeHWe MaTeMaTHMUeCKHMX MeTOJ|OB [/Is pelleHMs] COZep>KaTebHbIX
3a/lau W3 pa3/UuHbIX 0b6slacTeli HAyKU U TMPaAKTUKU. VIHTepripeTHpOBaHUe
pe3y/bTaToB C YYETOM peaslbHbIX OrpaHUUYeHUH.

3JIEMEHTBI KOMBUHATOPUKY, TEOPUU BEPOSITHOCTEN 1 CTATUCTUKHU

OcHoOBHBIE
MOHATHA
KOMOHMHATOPUKH

W3yueHue TipaBWIa KOMOWHAaTODUKA W TIPUMEHEHWEe TIPU  pelleHUH
KOMOMHATOPHBIX 3a/au.

PemieHrie KOMOMHATOPHBIX 3ajlady MeTOJOM Tiepebopa | IO MpaBUTY
YMHO>KEHHUSI.




O3HakoM/IleHWe C  TIOHATHSIMA ~ KOMOWHATOPWKH:  pa3MelleHUsIMH,
COYeTaHUSIMU, IlepecTaHOBKaMH U (hopMyJ/iaMH /11 UX BbIYMC/IEHUSI.
OObsicHeHVe W TIpUMeHeHWe (OPMYJI sl BBIYMC/IEHUs pa3MelLleHui,
NepecTaHOBOK M COYeTaHU MPU pellleHnH 3a/iau.

O3HakomsieHre ¢ buHoMoM HbtoTOHa 1 TpeyrosbHUKOM [lackarns.

PerleHue rnpakThueckux 3afiau C MCMO/Ib30BaHUEM ITOHATHMN U MPaBUJI
KOMOMHATOPUKH.

JJIeMeHTbI V3yyeHne  K/1acCM4YecKoro  OMpeJiesieHUs]  BepOSITHOCTH,  CBOWCTB
TeopuH BEPOSITHOCTH, TEOPEMBI O CYMMe BepOSITHOCTEM.
BepOSITHOCTeH PaccMmoTpeHue rpyMepoB BbIUMC/IEHUS BeposiTHOCTe. PeltieHue
3a/1a4 Ha BBIUKCJIEHWe BEPOSITHOCTEM COOBITHIA.
IlpegcraBinenne | O3HaKOM/IeHWe C  TpejCTaB/leHMeM  UYMCIOBBIX  JIJAaHHBIX U HX
JAHHBIX(TA0/IMIy | XapaKTePUCTUKaMHU.
b, AMarpaMmsbl, | PellleHue nMpakTUYecKUXx 3a/a4 Ha 06pabOTKY UMC/IOBBIX IaHHbIX,
rpadukn) BBbIUMC/IEHUE UX XapaKTepUCTHUK
I'EOMETPUA
IIpsimble U @®opMy/MpOBKa U IIpUBeJeHHe [10Ka3aTe/lbCTB IIPU3HAKOB B3aUMHOIO
IJIOCKOCTH B pacrosio)keHust MpsIMBbIX U TJIOCKOCTed. Pacrio3HaBaHMe Ha uepTeXkax U
NMPOCTPAaHCTBe MOJe/IIX Ppas/IMUHbIX C/Ay4yaeB B3aUMHOIO pacClOIOKeHUsl TNPSIMBIX U
TUIOCKOCTeH, apryMeHTHpOBaHUe CBOUX CyKAeHuH. PopmynvpoBaHue
OIpejie/IeHUH, IPU3HAKOB M CBOMCTB Iapasle/IbHbIX U MepreHUKY/ISPHbIX
TJIOCKOCTeH, IBYTPaHHbIX Y JIMHEMHBIX YTJ/IOB.
BbInosiHeHWe MOCTPOeHUs YIJI0B MeX/y MPSIMbIMH, MPSIMOM U MJIOCKOCTBIO,
Me>XX/y TUIOCKOCTSIMU T10 OMMCaHUI0 U paclio3HaBaHKWe UX Ha MOJIeIsX.
[TprMeHeHre MPU3HAKOB M CBOMCTB PaCIIO/IOXKeHUS MPSIMBIX U MJIOCKOCTeH
TIpY peLleHry 3a/1ay.
N3obpakeHe Ha PpUCYHKaX M KOHCTPyWpOBaHWe Ha  MOJesixX
NeprieH/IMKY/ISPOB M HAK/JIOHHBIX K TJIOCKOCTH, MPSMBIX, MapasiiesbHbIX
TJIOCKOCTEeM, YIJIOB MeXAy TIpSIMOM U IIJIOCKOCTBIO U 00OCHOBaHHE
MIOCTPOEHUSI.
PemleHue 3ajay Ha BbIUMC/IEHMe IeOMETPUUYECKUX BelUuuH. OnucbiBaHUe
pacCTosiHUSL OT TOUKU [I0 IJIOCKOCTH, OT TPSIMOM [0 TJIOCKOCTH, MEeXIY
IUVIOCKOCTSIMM, ~ MeXJy  CKPelUBAIOLUMMUCA  MPSAMBIMH,  MeXAy
MIPOU3BOJIbHBIMU (PUI'ypamMU B IIPOCTPAHCTBE.
dopmynupoBaHue U JlOKa3bIBaHUe OCHOBHBIX TeopeM 0
paccTosiHUAX(TeopeM CyleCTBOBaHUs, CBOMCTBA).
V300parkeHre Ha uepTeXkax U MO/IeJISIX PaCCTOSIHUS U 000CHOBaHUe
cBoMX CcyxJeHud. OrmpefjesieHe U  BBIYMC/AEHHWE PACCTOSHUN B
npocTpaHcTBe. [IpumeHeHue GopMys1 U TeopeM IJIAaHUMETPUH /1S PeLlleHuUs]
3aau.
OsHakOoM/leHWe C [IOHATHEM T[apa/yle/lbHOTO  TPOEKTUPOBaHUS U
erocBoiictBamMy. Popmy/MpoBaHUe TeOpeMbl O TUIOLAAW OPTOTOHAIbHOMN
NIPOEeKL{UM MHOIOYTOJIbHUKA.
[TpumeHeHMe TeopuH /i 0OOCHOBAHUS IOCTPOEHUH U BBIYUCTIEHUH.
AprymMeHTHpOBaHHe CBOUX CY’KJeHHI O B3aMMHOM pacro/ioKeHU!
MIPOCTPAHCTBEHHBIX (PUTYP.
MHororpanauku | OrnvcaHue U XapaKTepuCTHKa pas/IMyHbIX BUIOB

MHOTI'OI'PAaHHUKOB,I1I€PpeUYrC/IeHHE UX 3JIEMEHTOB U CBOMCTB.
I/I306pa}KEHI/Ie MHOI'OI'DAaHHUKOB n BBITIO/THEHHE MOCTpOEHUA Ha




1300paKeHUSIX ¥ MO/Ie/ISIX MHOTOTDAHHHKOB.

BbiuniciieHre JIMHEWHBIX 3/IEMEHTOB U YTJIOB B TIPOCTPAaHCTBEHHBIX
KOH(UTypalusx, apryMeHTHPOBaHKe CBOUX CY KJEHUM.

XapakTeprCTHKa U U300pakeHre CeueHusl, pa3BepTKH MHOTOTPaHHUKOB,
BBIUMCJIEHUE TJIOIIa/lel TOBEPXHOCTEM.

[TocTpoeHue  TIpOCTEWIIMX  ceueHWM  Kyba, TPU3MbI, THUPAMUJPBIL.
[TpumeHeHue (HaKTOB U CBeieHU 13 IJITaHUMETPUHU.

O3HakomJ/IeHWe C BU/IaMM CUMMETPUM B MPOCTPAHCTBe, (hOpMy/IMpOBaHUe
ornpejeneHnui U CBOMCTB. XapaKTePUCTHMKA CHUMMETPUU TeJIBpallleHust U
MHOT'OI'DaHHUKOB.

[IpyMeHeHre CBOWMCTB CUMMETPUH TPU PELLeHNUH 3a/au.

Vcnonb3oBaHWe  TNPUOOpPETEHHBIX  3HAHWK /11 WCCIEeJOBaHUS M
MO/Ie/TMPOBaHUs HEC/IOXKHBIX 3a/jay.

V306pakeHrie OCHOBHBIX MHOT'OI'PaHHUKOB U BBITIOJTHEHVE PUCYHKOBIIO
yCJIOBUSIM 3a/jau.

Teman
NMOBEPXHOCTHU
BpallleHUus

OsHakoM/leHWe C BHJAMUA Tea BpallleHus, (OpMy/IMpOBaHUE UX
orpeieJIeHUU U CBOMCTB.

dopmyMpoBaHUe TeopeM O CeueHUM IIapa MJIOCKOCTBIO U MJI0CKOCTH,
KacaTeJIbHOM K cdepe.

XapakTrepucThKa U n300pakeHue TeJl BpallleHusl, UX pa3BepPTKU, CeueHUs..
Pelienuve 3aau Ha MOCTpPOeHHEe CeUeHWH, BBIUMC/IEHHEe [IJTUH, PACCTOSIHUM,
yrjaoB, nmowjageid. IIpoBefeHue  JoKas3aTe/NbHBIX  PACCYXKEHUMUIPU
pelleHuu 3a/au.

[TpuMeHeHre CBOWCTB CUMMeTPHUM NPY peLleHUH 33/iau Ha Tejia BpallleHus,
KOMOMHALIUIO TeJl.

M300pa>keHrie OCHOBHBIX KPYTJIbIX TeJT U BBIIIOJHEHHE PUCYHKA T10
YCJIOBUIO 33[]auH.

N3mepeHnusn B
reoMeTpuH

O3HakOMJ/IeHHE C TTOHSTHSIMU TJIOIIAIU ¥ 00beMa, akCHOMaMH

Yl CBOMCTBAaMH.

Perienuie 3a/1au Ha BbIUKC/IeHUe TIIOMIAa/el TIJIOCKUX GUTyp C TIpUMeHeHreM
COOTBETCTBYHIOIIUX (hOpMYJI U (DAaKTOB U3 IJITaHUMETPUH.

V3yueHne TeopeM O BBIUMCIEHUH OOBEMOB  TPOCTPAHCTBEHHBIX
TeJI,pellieHre 3a/ilayu Ha IpuMeHeHre (OopMYJT BLIUKCIeHUs] 00beMOB.
V3yuenne dopmyn /i BBIUWCIAEHUS — TUIOL[a/iel  TTOBEPXHOCTEH
MHOTOTPAaHHUKOB U TeJT BpaIlleHuUs].

O3HakoM/IeHHe C MeTOJJOM BbIUMC/IEHUS TIIOIIA iU TIOBEPXHOCTU C(ephl.
PerreHue 3a/1au Ha BBIYMC/IEHHME TIIONA 1€l TIOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TeJl.

KoopauHats! u
BEKTOPbI

O3HakoM/ieHHe C TOHATHMEM BeKTopa. V3yuyeHue [eKapTOBOM CHUCTeMbl
KOOpZMHAT B MMPOCTPAHCTBE, TOCTPOEHHUE M0 33J,aHHbIM KOOpAWHATaM ToueK
U IJIOCKOCTel, HaxOXX[eHWe KOOpAuHAT ToueK. Haxo)kieHue ypaBHeHW
OKDY)XHOCTH, C(epbl, TUIOCKOCTU. BbluncieHre pacCTOSTHUM MeXIy
TOUKaMH.

V3yyeHre CBOWCTB BEKTOPHBIX BeJWYMH, MPaBU/ Pa3/io’KeHHsI BEKTOPOB B
TPeXMepHOM IIPOCTPAHCTBe, MPaBW/ HaxXOXKJEeHWs KOOpAMHAT BeKTOpa B
MIPOCTPAHCTBe, NIPaBU/I J€MCTBUI C BEKTOPaMH, 3a/JaHHbIMHA KOOpJWHATaMU.
[TprMeHeHVe TeOpUY MPY pellleHuH 3a/a4 Ha /IeHCTBUS C BEKTOPaMHU.
Vi3yueHune CKajsIpHOTO TPOM3Be/IeHHsI BEKTOPOB, BEKTOPHOI'O ypaBHEHMUs
NpsIMOM M TJIOCKOCTU. TIpuMeHeHUe TeOpUM NP pelleHuM 3ajau Ha




AEI‘;ICTBI/IH C BEKTOpaMU, KOOP,E[I/IHBTHLIIZ MeTO/[, IPpUMEHEHHE

BEKTOPOB /11 BbIYUC/IEHUA BE/JIMYMH YIJIOB U paCCTOHHHﬁ.
O3HakoMJ/IeHUe C A0Ka3aTe/IbCTBAMU T€OpeEM CTE€pEOMETPHUHN O B3dUMHOM
PacCII0/I0KeHWH TIPpAMBIX U IJIOCKOCTeH C HCI10J/Ib30BaHHEMBEKTOPOB.

YUYEBHO-METOJUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE ITPOI'PAMMBbI
YUYEBHOM JIUCITUTIUHBI <MATEMATHKA»

OcBoeHWe TIPOTpaMMbl y4eOHON [JUCLMIIIMHBI «MaTtemaTrhKa» TIperiojiaraeT HaJiduve B
ripodeccroHabHON 00pa3oBaTe/bHON OpraHW3alvy, peanu3yrolleld 0o6pa3oBaTe/bHYI0 MPOrpaMMy
cpeaHero obmiero obpasoBanuss B mnpegenax ocBoeHus OIT CITO Ha 6a3e OCHOBHOrO 0OIIero
obpa3oBaHus, yueOHOTo KabuHeTa, B KOTOPOM HMeEeTCs BO3MOKHOCTh 00eCreurTh 00yJarolumMCst
cBOOO/HBIN 0CTyN B VIHTEpHET BO BpeMs yueOHOT0 3aHATHS U MIEPUOJ, BHEYUeOHOU J1esITe/TbHOCTH.

[Tomerienve KabuHeTa JTOJDKHO yI0BJIETBOPSITh TpebOBaHUSAM CaHuTapHo-
smHeMUuoioruueckux TipaBw v HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH OCHAILEHO
TUTIOBBLIM ~ 00OPYZIOBaHWEM, yKa3aHHbIM B  HACTOSI[UX  TpeOOBaHMWSX, B TOM  UHC/Ie
CTieLiMaIM3upPOBAHHON yueOHOM MebesTbio U cpe/icTBaMU 00yueHUs, IOCTaTOUHbIMU [I71s1 BHITIOJTHEHHS
TpeOOBaHUH K YPOBHIO TIOATOTOBKH 00YUarOII[UXCH.

B kabuHeTe [JO/DKHO OBbITH My/JbTUMeUIHOe 000py/A0BaHHe, ITOCPeJCTBOM KOTOPOTO
YUaCTHUKM 00pa30BaTe/IbHOTO Tpoliecca MOTYT TPOCMAaTpUBaTh BU3ya/lbHYI0 HHGMOPMAIIMIO T10
MaTemMaTHKe, CO3/jaBaTh Mpe3eHTally, BUieoMaTepyabl, MHbIe JOKYMEHTHI.

B cocTtaB yue6GHO-MeTOIMUECKOTO M MaTepHa/IbHO-TEXHUUECKOro 0becrieueHHs TpOrpamMMbl
yueOHOM JUCIUITIMHBI «MaTeMaTHKa» BXO/ST:

* MHOTO(YHKIIMOHA/IbHBIN KOMIUIEKC TPEero/jaBaTeis;
* HarJsiiHble  1MocoOust  (KOMIUIEKThI y4eOHbIX TalOJuIl, T71aKaToOB, TIOPTPETOB
BBIJJAIOIIUXCS YUEHBIX-MaTeMAaTUKOB U [Ip.);
* MH(POPMaIIMOHHO-KOMMYHHKAaTHBHbIE CPE/ICTBA;
* 9KpaHHO-3BYKOBbIe TTOCOOMS;
* KOMITIEKT TEeXHWYeCKOW JIOKyMeHTal[ud, B TOM UYKC/Ie TacriopTa Ha CpeJCcTBa
00yueHusi, UHCTPYKIMHU TI0 MX UCTIO/Ib30BaHUIO U TEXHUKe 0e30T1aCHOCTH;
* OubMoTeuHbIH (OHA.
* B Oubmmoteunbiii GoHA BXOAAT yueOHUKH, yueOHO-MeTOAWYEeCKHE KOMILIEKThI

(YMK), obGecrieunBarolijfie 0CBOeHHe yueOHOW JUCIUIUIMHEI «MaTeMaTHKa», peKOMeHI0BaHHbIe WIH
JOTyIIeHHbIe /I8 WCTO/b30BaHUsl B  TPOQeCcCHOHaNBHBIX 00pa30BaTeNbHBIX —OpraHU3alUsX,
peanu3youx obpa3oBaTenbHY0 IPOrpaMMy CpefiHero o6iero obpa3oBaHus B IMpefiesiax 0CBOEHUs
OIT CITO Ha 6a3e ocHOBHOTO 00111€T0 00pa30BaHMUSI.

Bubnvoteunslii ¢hoHZ MOKeT ObITh [OMOHEH SHIMK/IONEeUsIMU, CIIPABOUHMKAMH, HayyHOM,
Hay4YHO-TIONYJ/IIPHOM U IPYTOU IUTepaTypou 0 MaTeMaTHKe.

B miporjecce ocBoeHUsI MporpaMMbl yueOHOM AUCHUIIMHBI « MaTeMaTHKa» CTYJeHTbI 10JKHbI
MOJIyYUTh BO3MOKHOCTb [JOCTyNa K S/7eKTPOHHbIM yueOHbIM MaTepuasaM TI0 MaTeMaTHkKe,
MMEIOIIUMCS B CBOOOJHOM JIOCTYyTIe B ceTH VIHTepHeT (3/IeKTPOHHBIM KHUTraM, TIPaKTUKyMaM, TecTaMm,
Martepuanam EI'D u gp.

Pean3anyisi mporpaMMel yueOHOM JUCLMTUIMHBI TTPeTIoIaraeT Hanuure yaeOHoro KabnHeTa
Ne140 «KabuHer MmaTeMaTuKn», «KaOHHeT aBTOMaTH3MPOBaHHbIE CUCTEMBbI YIIPaB/IeHUs U
CBsI3b», J/IabopaTopus 3/1eKTPOTeXHUKH, YIeKTPOHUKH, CBA3M U M0)KapHOi 6e30MmacHOCTH
3/1IeKTPOYCTaHOBOK



ITepeueHb 0ocHOBHO20 060PYO0OBAHUSL:
Cron niperiofiaBaress - 1 wr.
Cryn niperiogiaBaresis - 1 wr.
CtoJsibl yueHH4eckue - 15 mr.
Crysibg yueHnueckue - 30 .
Cresiax J/1s1 XpaHeHUsI JOKYMEHTOB - 1 1T.
[TepcoHanbHbIM KOMIBIOTED - 1 INIT.
MHorodyHKIMOHa/IbHOe TleyaTarolijee YCTPOUCTBO - 1 LiT.
VHTepaKTHUBHBINA NIPOrpaMMHO-aNMapaTHbIN KOMITIEKC TI0 TIpeMeTHOM 06/acTy - 1 mT.
ITpoekTop - 1 mr.
HabopsbI 1/1aKaToB 10 AUCLUTUIAHE - 3 KOMILIEKTa
KowmruiekT yue6HO-MeTOAMUeCKUX MaTepyasoB /Ijisi 00yJaroluxcsi ¥ riperojiaBaTesisi - 1 1IT.

ITepeueHb npoepammHo20 obecneyeHust:
Kaspersky Endpoint Security ans 6usneca — CrangaptHbeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence
OnepatioHHast cucreMa Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB 11.0.08
7-Zip 9.20
Microsoft Office ITpodeccronanbhbiii muitoc 2007

BubmnoTeKa, YHTa/IbHBIN 3aJ1 C BBIX0/I0OM B ceTh VIHTepHeT - «YueOHas ayJuTopus Jjist
MIpOBe/IeHusT 3aHATUN U KOHCY/IbTalui. [TomellieHye /1Jisi CaMOCTOSITe/TbHOM paboThl 00yUaroIuXcst

ITepeueHb 0CHO8HO20 060PYOOBAHUS:

Cron-104 1.

Cryn — 104 mr.

Kowmrstotep Pentium DCES5700\DDR2 RWLG c¢ BbIX0Z10M B ceTh «/IHTepHeT», KilaBuaTypa, MbILLb
— 25 WT.

KommnbrorepHslii cTON — 23 1T.

Kadenpa — 1 .

Posiib — 1 .

Oika¢ — 1mT.

BeicTaBOUHBIM CTe/1aX — 8 LIT.

Tenesusop — 1 .

ITepeueHb npoepammHo20 obecneyeHust:

1C:Ilpegnpusitue 8.2 (8.2.18.61) yuebnas

Adobe Photoshop CS3

Adobe Dreamweaver CS3

Corel DRAW Graphics Suite X3

OnepatronHast cucreMa Microsoft Windows Vista Business Russian
Nero 8

OneparpioHHast cucteMa «AnbT OOpa3oBaHue»

Kaspersky Endpoint Security st 6usHeca — CranzapTsbiii Russian Edition. 1500-2499 Node 1
year Educational Renewal Licence



AyauTtopusi Ne 607 AKTOBBI¥ 3aJ1 - «YueOHast ayAUTOPUS AJIs1 IPOBe/IeHUsT 3aHITHI 1
KOHCY/IbTal[ui

ITepeueHb 0ocHOBHO20 060PYO0OBAHUSI:

Crysibg - 138 .

Ckambsl yueHrueckas - 1 1.

CTon g5 ipernofiaBartesis - 2 T.

Crys g5 miperioziaBaresis - 1 1T.

[TpoeKI1[MOHHBIN 3KpaH - 1 MIT.

HoyTtOyk — 1 mT.

KoJsioHKH — 4 11T.

Kadenpa — 1 wiT.

Ilepeuenb npoepammHo20 obecneveHus:

Kaspersky Endpoint Security ans 6usHeca — CrangapTtHbiii Russian Edition. 1500- 2499 Node 1
year Educational Renewal License

OmnepatonHas cucreMa Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB 11.0.08
7-Zip 9.20

Microsoft Office ITpodeccronanbhbiii mttoc 2007

Aypurtopusi Ne 208 - ITomelrieHHe A1 CAaMOCTOSATE/TbHON Pad0THI 00yJarOIMXCs

ITepeuetb 0cHOBHO20 06OPYO0BAHUSL:

[TapTe! yyueHnueckue - 20 .

Ctyn yueHHUYeCKUM - 33 LUT.

Crout pj1s miperioziaBaresis - 1 T.

Crys s riperiofiaBaresis - 1 WT.

[docka MapkepHasi/MesioBas — 2 IUT.

OkpaH Ha TpeHore DRAPERDIPLOMAT 7 NTSCMW - 1 mit.

[Tpoektop Epson EMP-TW620 - 1 wir.

HocTym K /loKanbHON U T/106anpHOM ceTh VIHTepHeT

KomrmbroTep ¢ BO3MOXXHOCTBIO TTOJIK/TFOUeHHsT K ceTh «VIHTepHeT» 1 obecrieueHreM ZI0CTYyTIa B
3/IeKTPOHHYI0 UH(POPMaL[MOHHO-00pa30BaTe/IbHYIO Cpejly OpraHu3aLuu: i3
8100/8Gb/SSD480GB/uHDG630/ KB/M — 12 .

YuebHO-MeTOgMUeCKAs JOKYMeHTaLUsI

NuaakTruecKui MmaTepuan

YueOHO-Har /I JHbIE TTIOCOOUS

ITepeueHb npoepammHo20 obecneyeHusi:

OneparyioHHast cucteMa «AnbT OOpa3oBaHUe»

Kaspersky Endpoint Security asist 6usHeca — Crangaptheiid Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB 11.0.08
7-Zip 9.20

9. PEKOMEHAYEMAS JINTEPATYPA

OcHoeHas aumepamypa:
- neuamHble:



1. MaremaTuka: anrebpa M Hayajla MaTeMaTUUYeCKOrO aHaju3a, reoMeTpus. Asrebpa U Hauvasa
MaremaThueckoro aHammsa. 10-11 kmaccel : y4yeOHUK A7s obijeobpasoBaTenbHBIX LIKOM : 0a3oBBI U
yriaybnenHeid ypoBuu / [IIILA. AnmumoB u fp.]. 4-e u3a. - Mocksa : Ilpocemenne, 2017. - 463 c. : wn.
(®I'0C) ISBN 978-5-09-045929-7 (30 3K3.)

2. Maremaruka: anrebpa M HauajJa MaTeMaTH4ecKOro aHaiu3a, reomerpus. Asrebpa M Hauana
MaremaTrueckoro aHamm3a. 10-11 kmaccel @ yueOHHMK [y 00mjeoOpa3oBar. opraHu3auuii : 0a30BBIA U
yriay6senHsiii ypoeau / [[1I.A. AmumMoB u fip.]. 5-e u3a. - Mocksa : ITpoceeirienne, 2018. - 463 c. : w., Tabsm.
(r'0C) ISBN 978-5-09-055083-3 (50 3K3.)

3. Maremaruka: anrebpa ¥ Haua/la MaTeMaTHUeCKOTO aHan3a, reomeTpus. I'eomerpusi. 10-11 kmacchl :
yueOHUK A/isi 001je00pa3oBaTe/bHBIX OpraHu3anuii : 0a30BbId U yriay0nénnsi ypoenu / [JI.C. ATtanacsH [u
ap.]. 4-e 3. - Mockga : TIpocseirenue, 2017. - 255 c. : un..(30 9k3.)

4. Maremaruka: airebpa U Hauajsia MaTeMaTH4eCKOro aHam3a, reomerpusi. [eomerpusi. 10-11 Kiaccer :
yueOHUK [i7ist 001je00pa3oBat. opranu3anuii : 6a30BbId U yriayonaénHeiid ypoeau / [JI.C. ATtaHacsH u fip.]. 5-e
u3. Mocksa : ITpocsemienue, 2018. - 255 c. : u. . (40 3K3.)

5. MaremaTuka: anrebpa 1 Hayaja MaTeMaTUIeCKOTro aHamn3a, reomerpusi. ['eomerpusi. 10-11 kaccer :
yueOHUK 151 061jeobpa3oBaTe/ibHbIX OpraHu3alyil : 6a3oBbli ¥ yriay06néHHbld ypoBHH / [JI.C. ATaHacsH U
Ip.l. 7-e uzg., mepepab. u o1 - Mocksa : [Tpocseiienue, 2019. - 287 c.. (86 3k3.)

6. Maremartuka: anrebpa ¥ Hauyaja MaTeMaTHUeCcKOro aHaiu3a, reomerpus. Asrebpa ¥ Hauana
MaremMaTHueckoro aHamm3a. 10 kmacc : y4yeOHUK gsisi 00iieoOpa3oBaTeNbHBIX OpraHU3aLyii : 0a30BbI U
yray6nénnsiii yposau / [FO.M. Kossirus u fip.]. 7-e usz. Mockea : [Tpocsertenue, 2019. 384 c.. (44 3K3.)

7. MaremaTuka: airebpa ¥ Hayajla MaTeMaTHUeCKOTO aHaiv3a, reomerpusi. Asnrebpa ¥ Hauaia
MaremMaTHyeckoro aHamm3a. 10 kmacc : y4yeOHMK i 0OiieoOpa3oBaTelbHBIX OpraHM3anyii : 6a30BbIA H
yriaybonenseii ypoau / FO. M. Konsirun, M. B. TkaueBa, H. E. ®enopoa, M. U. [llabyruH. 9-e wu3g.
Mockga : TIpocseirienue, 2021. 384 c.. (60 3K3.)

8. Maremartuka: anrebpa M Hauaja MaTeMaTHUeCKOro aHaiu3a, reomerpus. Asrebpa ¥ Hauana
MaTeMaTHyeckKoro aHamm3a. 11 kmacc : y4yeOHUK fjis 00Oijeobpa3oBaTeslbHBIX OpraHW3aLuii : 0a3oBbIA U
yriy6énnbii ypoau / [FO.M. Konsirus u ap.]. 7-e uzg. Mockea : IIpoceerenue, 2019. 383 c.. (44 3K3.)

JononHumenbHas aumepamypa:

1. BaBpuH, . 1. MaremaTuKa : yueOHUK U MPAKTUKYM [I7Isi CpeJHEro mpodeccroHasIbHOTO
obpa3oBanus / . U. baBpuH. — 2-e u3j., nepepad. u gon. — Mocksa : U3garenscto FOpatit, 2020.
— 616 c. — (IIpodeccronansHoe obpa3oanue). — ISBN 978-5-534-13068-3. — TekcT :
snekTpoHHbIH // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449045

2. Beuromop, E. M. MareMaTyKa: JIOTHKa, TEOPHUSI MHOXXECTB M KOMOWHATOpHKA : yuyeOHOe
rocobue a1 cpegHero npodeccroHanbHoro obpasosanus / E. M. Beutomog, /I. B. I1lupokoB. — 2-

e m3. — Mockga : M3parensctBo FOpaiit, 2020. — 243 c. — (ITpodeccroHambHOe 00pa3oBaHue).
— ISBN 978-5-534-06616-6. — Tekct : smektpoHHbli // OBC HOpahit [caiit]. — URL:
https://urait.ru/bcode/454951 (gaTa obparrenus: 28.08.2020).

3. Hopodeera, A. B. Marematuka : Yy4yeOHWK /i1 CpefiHero TPodeCcCHOHATBHOTO

obpazoBanus / A. B. JTopodeeBa. — 3-e u3g., nepepab. u gomn. — Mockea : U3garenbcto FOpaiir,
2020. — 400 c. — (TTIpodeccuonanbHoe obpa3oBanue). — ISBN 978-5-534-03697-8. — Tekcr :
anekTpoHHbI // OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/449047 (mata obpareHwus:
28.08.2020).

4. [TopodeeBa, A. B. Marematuka. COOpPHUK 3a/jau : yueOHO-TIpPAKTUUECKOe [0ocoOue st
cpenHero npodeccruoHanbHOr0 obpasoBanusi/ A. B. [lopodeeBa. — 2-e u3n. — Mocksa :



https://urait.ru/bcode/449047
https://urait.ru/bcode/454951
https://urait.ru/bcode/449045

W3spnarensctBo FOpatit, 2020. — 176 c. — (IIpodeccronansHoe obpa3oBanue). — ISBN 978-5-534-
08796-3. — TekcrT : anekTpoHHbIM // OBC FOpaurt [calit]. — URL:https://urait.ru/bcode/449051
5. IMunauer, B. C. MaTtemaruKa : yueOHUK U TIPAKTUKYM JIJIs1 CPeIHEro MpodheCcCUOHaTBHOTO
obpa3zopanus / B. C. [llumaues ; nog pegakiueit A. H. TuxoHoBa. — 8-e u3g., mepepab. U f0m. —
Mockgsa : U3zgarensctBo FOpaiit, 2020. — 447 c. — (TIpodeccronansHoe obpa3oBanue). — ISBN
978-5-534-13405-6. — Tekct : oanektpoHHbii // DOBC Hpair [cait]. — URL:
https://urait.ru/bcode/459024

DNeKMpOHHO-CNPABOUHbIE CUCMEMbl:

1. DnekTpoHHO-OMOMOTEUHasi cucTeMa «YHHUBepcUTeTCKasi OuOMMoTeka oHmadH» — 0asa
JAHHBIX y4eOHOW, yuyeOHO-METOAWYECKOM W HAy4YHOW JIMTepaTypbl 1O OCHOBHBIM HM3y4aeMbIM
JVCLMIITMHAM - http://www.biblioclub.ru

2. OneKTpOHHO-OMO/MoTeuHass cuctemMa «HOpaiT»: KoieKiuss — «JlereHAapHble  KHUTH»
u Komnekuusi CIIO — symekTpoHHBIe Bepcuu yueOHOW U yueOHO-METOAWYECKOW J/IUTepaTyphbl -
www.biblio-online.ru

3. Hayunas snekrpoHHasi 6ubmioreka eLIBRARY.RU — s7eKTpoHHbIE BePCHMH POCCUHMCKHX
HayYHO-TeXHUUECKHX >XypHasoB - http://elibrary.ru

4. T'ocymapcTBeHHasi MHGOpMaLMOHHast cuctemMa «HarroHabHasi 371eKTpOHHasi OUOIMoTeKa»
— ¢OHJ, 3/1eKTPOHHBIX BepCHM MeuaTHbIX WU3[aHUM, 3/IEKTPOHHBIX PEeCypCOB, MYJIbTUMEIUMHBIX
W3JaHui U Jp. - https://H36.pd

5. DnektpoHHass Oub/mmoteka TI'Y — 06a3a f[aHHBIX HAyuHBIX TPYZOB TIperofiaBaTesei-
https://elibrary.tsutmb.ru
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OCOBEHHOCTHU OPI'TAHMN3AIINYN OBPA30OBATEJIBHOI'O ITPOIIECCA AJIsA
MNHBAJINJ0B 1 JINIL C OI'PAHUYEHHBIMHA BO3MOXHOCTAMMU 310POBbSA

OOyueHre WHBA/TU/IOB U JIMI] C OTPaHUUEHHBIMU BO3MOKHOCTSIMH 3/J0POBbsI OCYII[€CTB/ISIETCSI
B COOTBETCTBUHU C:

- TIOpSJKOM OpraHu3al[iM U OCYIIeCTBIeHus 00pa3oBaTe/lbHOM /IeATeNIbHOCTH T10
oOpa3oBaresibHBIM ~ TPOTPaMMaM  CpefiHero  TpodeccruoHambHOrO  obpaszoBanusi  (ITpukas
MuHucTepcTBa 006pa3oBanus U Hayku PD ot 14.06.2013 Ned64);

- METOAWYeCKUMU peKOMeHJAlMsMHM TI0 OpraHu3alii o0pa30BaTesbHOrO Iporecca s
o0yueHUsI WHBA/JWJOB W JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMUA 3[]0POBbsi B 00pa30BaTe/IbHBIX
OpraHM3aLUsaX BhICIIEro 00pa30BaHUs, B TOM UKC/Ie OCHAIleHHOCTH 00pa30BaTe/IbHOTO Tporiecca

(yrBepxxaensl 08.04.2014 r. Ne AK-44/058H);
- TpebOBaHUSIMH K OpraHu3al[i¥ 00pa30BaTe/IbHOTO TMpoliecca /s 00yJYeHHs] UHBA/UIOB U
JML] C OrpaHUUYeHHBIMM BO3MOKHOCTSIMH 3/I0POBbSi B TpPO(eCcCHOHa/NbHBIX 00pa3oBaTebHbIX
OpraHu3alUsaX, B TOM YKMC/Ie OCHAIIIeHHOCTH 00pa3oBaTe/ibHOro Tporjecca (yTBepKaeHsl 26.12.2013
Ne 06-2412BH).
- MeTOoAWUYeCKUMU PeKOMEeHZAIUSIMHU TI0 peanu3aliui obpa3oBaTe/IbHBIX POTPAMM CPeHET0
nipodeccOHABHOTO 00pa3oBaHus W TMPOGECCUOHATBFHOTO O0yueHUs /I C WHBAJUJHOCTHIO U
OTpaHUUEHHBIMA BO3MOJKHOCTSIMUA 37I0POBbSI C TIPUMEHEHHEeM 3JIeKTPOHHOrO0 OO0yueHusi U

JMCTaHL[MOHHBIX 00pa3oBaTe/bHbIX TeXHOMOTHH (yTBep>xeHbl [Iprka3zom Munnpocsenjenus Poccun
10.04.2020r. Ne 05-398).
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