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1. ITIOACHUTEJ/IbHASA 3AIIMCKA

[Tporpamma o6iieobpa3zoBarenbHOM yueOHOW AMCLMITIMHBI «MaTeMaTvKa» Tpe/iHa3HaueHa
JJI1 U3yueHHs] MaTeMaTWKKA B 00pa30BaTe/IbHBIX OPraHW3alUsaX, Peaju3yolrX 00pa30BaTe/bHYI0
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
dbenmepanbHbIX TOCY/JAPCTBEHHBIX 00pa30BaTe/bHBIX CTAHAAPTOB U IOJyYaeMOM Crel[HaJTbHOCTH
cpezHero npogeccroHanbHOro obpa3oBanus (McbkMo JlernapTaMeHTa rocyJjapCTBEHHOM TIOIUTHKH B
cdepe noaroroBku pabounx KazpoB u IO MunobpHayku Poccum ot 17 mapta 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,

YHUBEPCATLHOM sI3bIKe HayKH, TI03BOJISIIOIIEM OIMChIBaTh U M3y4aTh peasibHbIe MPOLeCChl U SIBJIeHUSI.

B mnporpammy BK/IIOUEHO cOZiep)kaHWe, HarpaB/ieHHOe Ha (OpMHpPOBaHUE Yy CTY/€HTOB
KOMITeTEHIIWH, He0OXOAUMBIX /11 KauecTBeHHOro ocBoeHust OIT CITO Ha 6a3e OCHOBHOTO 0OIIero
oOpa3oBaHus C ToJy4yeHreM CpefiHero o01ero o6pa3oBaHust; MPOrpaMMbl TIOATOTOBKH CIIEL[AA/IMCTOB
cpenHero 3BeHa (ITTICC3).

B paboueil mporpamme yueOHOM JUCIUIIIMHBI «MareMaThKa» OIUCHIBAETCS COZlepyKaHHe
yueOHOr0 Marepuasa, Mocae0BaTe/IbHOCTh ero W3yueHUs], TeMaTHKa MPAaKTUUeCKUX 3aHSATHH, BUIbI
CaMOCTOSITe/IbHBIX paboT, pacrpeziesieHde y4eOHBIX YacOB C Y4eTOM Crely(bUKHA MporpaMmm
TIO/ITOTOBKH CTIeI[Ua/IMCTOB CpeZHero 3BeHa.

[TporpaMMa MOXXeT WHCIOB30BATbCS JPYTMMH TPO(decCHoHabHBIMUA 00pa30BaTe/TbHBIMU
OpraHu3alUsIMM, pear3yroIMMU 00pa3oBaTe/bHYIO MPOrpaMMy CpeaHero o0iero obpa3oBaHUs B
nipesenax oceoeHust OIT CITO Ha 6a3e ocHOBHOrO 0011[ero 00pa30BaHusl.

Peanu3aius o61ieo0pa3oBaTeibHOM yueOHOM AUCIUTUTUHBI «MaTeMaThKa» JOIyCKaeTCs Kak B
ouHOM (bopmaTe oOyueHHs, TaKk U B (hopMmaTe 3IeKTPOHHOrO OOyueHHs C WCIO/b30BaHUEM
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.

[Tpodunmm3zarius 1ie/ieil MaTeMaTHUecKoro o6pa3oBaHUsI OTPAXKAaeTCsi Ha BEIOOpe MPUOPUTETOB B
opraHusalu  yueOHOW  JedATeNbHOCTH  oOywawomuxcs.  [Inad  TeXHWUeCKOoro  Tpodwuis
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;
* MPAKTUYECKOT0 UCITO/Ib30BaHUs MPUOOPETEHHBIX 3HAHUH U YMEHWI: UH/AUBU/YaTbHOTO

yueOHOrO OfbiTa B TIOCTPOEHHWH MaTeMaTUUeCKHWX Mojesield, BBIMOTHEHU!
WCCJIeIoBaTe/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
MPOCTPAHCTBEHHOTO BOOOPakeHusi, pa3BUTHE CTIOCOO0B reOMeTPUUeCKUX 3MepeHHi, KOOPAWUHATHOTO
Y BeKTODHOTO MEeTO/IOB [I/IsI PellieHUsI MaTeMaTHUeCKUX 1 TIPUK/Ia[HBIX 3a/1a4;

* 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
M3yueHre OJJHOM 1 TOU >Ke TeMbI peKOMEH/[yeTCsI KCIIO/Tb30BaTh [I7Isl BHITIOTHEHHUS PA3/TUUHBIX YIeOHBIX
3afaHuii. Tem caMbiM pa3uuusi B TpeOOBaHHUSIX K pe3y/bTaTaM OOyueHHs TIPOSIBATCS B ypPOBHe
HaBBIKOB T10 PEIIeHHI0 3a/]au U OTbITe 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
JKW3HU, /151 0CBOEHHSI CME)KHBIX eCTeCTBeEHHOHAYUHBIX JUCLIUTIIMH U JUCLUTITIH PO eCCHOHATBEHOTO
I[UK/Ia, JJ1s TIo/TydeHrss obpa3oBaHusl B 00J/1acTsIX, He TpeOyroluX yriay0/eHHONH MaTeMaTHyecKou
TIO/ITOTOBKU;

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 CaMOCTOSITe/TbHO OTIPe/IesisiTh LeJTH JesATeIbHOCTUA W COCTABJISTh TJIaHBI 1esiTe/TbHOCTH;
CaMOCTOSITeJILHO OCYILIeCTBJISITh, KOHTPOJIMPOBATh U KOPPEKTUPOBaTh JeATebHOCTb; WCIIOIb30BaTh
BCE BO3MOXKHBIE DeCypChl [Jisi JOCTIDKEHHS TIOCTaBlIeHHBIX Lieiell W peanv3aliy I/IaHOB
JesiTeNTIbHOCTH; BLIOKMPATh YCIellIHbIe CTPAaTeruy 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/TUTE/TBHBIX MTPOLIeCCOB, UX Pe3y/IbTaTOB M OCHOBAHWA, I'PaHUL] CBOEro 3HAHKS Y He3HaHMUsI, HOBBIX
TI03HaBaTe/IbHBIX 3a/la4 U CPeJICTB /ISl UX JJOCTH)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
MaTtematuka B HayKe, TeXHUKe, SKOHOMUKe, NH()OPMAaLIMOHHBIX TeXHOIOTUSIX U MPaKTUYeCKOU
JesitembHOCTU. Llesin U 3aiaur M3yueHUsi MaTeMaTUKK TIpU 0CBOeHUH crielianibHocTel CI1O:
AJITEBPA

Pa3zeumue noHssmus o uucie
Lenble u panoHasbHBIE uucsia. [edicTBUTE/bHBIE uMcaa. [IpubaudiceHHble 8bIUUCAeHUS.
KomnnexkcHble uucna.

KopHu, cmeneHu u no0zapugmbi

KopHu u crenenn. KopHM HaTypasibHOM CTelleHM M3 4uc/la U UX cBOMCTBa. CTemneHH C
palMoHaIbHBIMU TOKAa3aTessiMM, WX CBoWcTBa. CTemeHW C JIeMCTBUTE/NbHBIMM I10Ka3aTessiMU.
Csolicmea cmeneHu ¢ delicmeumesbHbIM NOKA3amesnem.

Jlorapugm. Jlorapudm uucaa. OCHOBHOe j0rapupmMuueckoe TOXZAeCTBO. [lecaThuHble U
HaTypasibHble jioraprgMmel. [1paBuna gelicTBuii ¢ torapudmamu. [lepexos K HOBOMY OCHOBaHUIO.



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

ApudmeTrueckre eMCTBYS HaJ| UMC/IaMU, HaXOKeHre MPUOIKeHHbIX 3HaueHU BeTMYUH U

TOTPeIHOCTel BhIYMC/IeHHH (aOCOMOTHOM M OTHOCUTE/IBHO), CDaBHEHHE YHC/IOBBIX BBIDAKEHUH.
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.

[TpubmKeHHbIe BHIYMC/IEHUS M PeLleHus] TPUK/IaJHBIX 3a7iay.
Pemmenue norapuMuueckrx ypaBHEHUM.

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

OcCHOBHBIEe TPUTOHOMETPHYECKHe TOXKAeCTBa
®opmyiibl ipuseieHuss. @opmyiisl ciioxkeHus. Gopmyiisl yaBoeHUss Popmysbl NO108UHHO20

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 ¥ CUMMEeTPHSI OTHOCUTEJ/ILHO Havyasla KOOpAWHAT, CUMMeTpHsI OTHOCUTE/IBHO IIPSIMOU Y = X,
pacTsbkeHHe U CKaTHe BZ0J/b 0Cel KOOpJuHar.

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.

ITpousBoaHasn. [ToHsiTHe 0 TPOU3BOAHON (DYHKIIUU, ee TeOMeTpHUUeCKuii ¥ (hr3udecKrii CMbIC/I.
YpaBHeHUe KacaTenbHOM K Tpapuky (yHKUMHU. [Ipon3BO/HBIE CYyMMBbI, Pa3HOCTH, MPOW3BeeHMUS,
yacTHble. [IpOM3BO/IHBIE OCHOBHBIX 3jileMeHTapHbIX (yHKUMKA. [IpuMeHeHWe TMPOU3BOJHOM K
WCC/IeJOBaHUIO (DYHKLMH U TOCTPOEHHIO TpauKoB. [Ipou3gooHble 06pamHoli (pyHKYuu u Komnosuyuu
¢yHkyuu.

[TpuMepnl HCIO/Ib30BaHMsI TIPOM3BOJHOW [/IS HaxXOXJEeHWs Hauyylllero pellieHusi B
TIPYKJIa/IHBIX 3a/jauax. Bropast mpousBo/jHasi, ee reoMeTpUueckuil 1 prznueckuii cMbici. HaxoxeHue
CKOPOCTH [I/1s1 TIpoLiecca, 3ajaHHoro (hopmysioli u rpaduKoMm.

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.

YpaBHeHHe KacaTesibHOH B 00111eM BHe. [1paBusia u hopmyiisl AuddepeHLIMpoBaHus, TabuIa
TPOM3BO/IHBIX 3/IeMeHTapHbIX (yHKUMNA. VccnemoBaHue (QYHKIMM C TIOMOLBIO TIPOU3BOJHOM.
HaxosxzeHre Haubo/b111er0, HAMMeHbIIIero 3HaueHusl U SKCTPeMaslbHbIX 3HaUeHUHN QYyHKLUH.

Wuterpan u mnepBoobpa3Has. Teopema HptoToHa—/leiibHuIa. TIpumMeHeHHe WHTerpana K
BBIUMC/IEHUIO (PU3UUeCKUX BeIMYMH U TIoLaiel.

YPABHEHUSA 1 HEPABEHCTBA



YpaBHeHus U cHCTeMBbl ypaBHeHHMH. PaljoHanbHble, UppallMOHa/IbHbIe, [T0Ka3aTe/bHblen
TPUTOHOMETpPHUYECKHe YpaBHEHUS U CUCTEMBI.
PaBHOCH/IBHOCTb ypaBHEHU!, HEPABEHCTB, CUCTEM.
OCHOBHBbI€ NTPUeMBI UX pellleHus (pa3/ioykeHre Ha MHOXKUTENH, BBe/IeHHe HOBbIX HEU3BECTHBIX,
MO/ICTAaHOBKA, rpaduuecKuii MeTos).

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

Ncnonb3oBaHue CBOMCTB M rpapukoB (yHKOMH 0IpH pelleHUM YypaBHeHUH M
HepaBeHCTB. MeTo MHTepBasioB. V1300pakeHre Ha KOOPAMHATHOM IMJIOCKOCTH MHO>KECTBA pelleHri
ypaBHEHUI U HepaBeHCTB C [IByMsl lTlePeMeHHbIMHU U UX CUCTEM.

Ipuknadubie 3a0auu

ITpMeHeHre MaTeMaTUUeCKUX METOZOB /IJIS1 PellleHUs] COZleprKaTe/bHbIX 3a/iau U3 pa3/IMUHbIX
obsacteit HayKy U MPAKTHKH.

VHTepripeTaliyisi pe3ysbTaTa, yueT peajbHbIX OrPaHUUYeHHUH.

IIpakmuueckue 3ausimus

KopHu ypaBHeHui. PaBHOCHIBHOCTL ypaBHeHUM. [Ipeobpa3oBaHue ypaBHEHUH.

OCHOBHBbIE TTPHEMBI pellleHus] ypaBHeHU. PellleHue crcTeM ypaBHEHUH.

Vcnionb3oBaHue CBOMCTB U rpadUKoB (yHKLIMMN /1JIs pellieHus1 YpPaBHEeHUI 1 HepaBeHCTB.

KOMBUHATOPUKA, CTATUCTUKA 1 TEOPUSA BEPOSITHOCTEM
JneMeHTHI KOMOMHATOPUKHU

OCHOBHbIE TIOHSITUSI KOMOMHATOPUKH. 3a/laud Ha MO/iCYeT YKc/ia pa3Mell|eHUi, TilepeCcTaHOBOK,
coyetaHuii. Pemienve 3amau Ha mepebop BapuaHToB. Popmysa OuHoma Hptotona. CBoiicTBa
O6rHOMHHaNIBHBIX K03 duieHToB. TpeyronsHUK [Tackars.

O/1eMeHTBI TeOPHHU BepPOSITHOCTeH

Co0ObITHE, BEPOSITHOCTh COOBITHS, CJAOXKEHHE W YMHOXXEHWe BepOsSTHOCTel. [ToHsmue o
He3zasucumocmu cobbimuli. /JuckpemHas cay4atliHasi 6eAUYUHA, 3aKOH ee pacnpedeneHusi. Hucnosble
Xapakmepucmuku OUCKpemHoltl cay4atiHoli eeauduHbl. [ToHsimue o 3akoHe 60/bluux uucen.

J/1IeMeHThl MaTeMaTHYeCKOH CTaTUCTUKH
[IpencraBneHve fAaHHBIX (TabMULIBI, AWarpaMMbl, rpaduku), 2eHepaabHAss COBOKYNHOCMb,
gblbopKka, cpedHee apugpmemuueckoe, meduaHd. I[loHsmue o 3adauax Mamemamuueckol
cmamucmuku.
PeweHue npakmuueckux 3a0au ¢ npumMeHeHUem 8epOSIMHOCTIHbIX MemoO08.
IIpakmuueckue 3aHssmus
Wcropusi pa3BuThsi KOMOWHATOPUKH, TEOPHUH BEPOSTHOCTe W CTaTUCTUKU U WX DOJib B
pa3/MuHbIX Cdepax uyesoBeUeCKOW >KU3HejesiTelbHOCTH. IlpaBusia KomOuHaTopuku. PereHue
KOMOMHATOPHBIX 3a7iau. Pa3mertieHusi, coueTaHusi ¥ riepecTaHOBKU. briHOM Hbl0TOHA ¥ TpeyronbHUK
[Tackans. IIpuknagHelie 3a7aun.
Knaccryeckoe onpeziesieHre BepOSITHOCTH, CBOMCTBA BepOSITHOCTEM, TeopeMa O CyMMe
BepOSITHOCTel. Bplunicienne BeposTHocTel. Ilpuknagsble 3agauu. IlpejcraBiieHre 4YHCIOBBIX
JaHHbIX. [IpuKiaHble 3aauM.

I'EOMETPUA
IIpsiMble ¥ NVIOCKOCTH B IIPOCTPAHCTBe



B3anMHOe pacrionokeHue ABYX MpSAMbIX B IIpocTpaHcTBe. [lapa/uieslbHOCTH MPSIMOH U
riockoctu.  IlapanyenbHOCTE  TUIOCKOCTeW.  [lepneHJUKy/NSApHOCTb MPSIMOM W IJIOCKOCTH.
[TeprieHAVKY/IIp U HAK/IOHHAsA. YTOJ MeXXy NPSIMOM U IJIOCKOCTBIO. [IByrpaHHbIN Yro/l. YTOJ MeXAy
IJIOCKOCTSIMU. [leprieH UKy IIPHOCTD ABYX IVIOCKOCTEN.

'eomeTpuueckue mpeobpa3oBaHusl TPOCTPAHCTBA: Tapasule/ibHbI IepeHoc, CHMMeTpUs
OTHOCHTEJILHO TJIOCKOCTH.

[NapannensHoe mpoeKkTHUpoBaHue. I[liowjadb oOpmo2oHanbHOlU npoekyuu. VizobpaxeHue
MIPOCTPAHCTBEHHBIX (PUTYP.

MHororpaHHuKHu
BepiuHbl, pebpa, rpaHu MHOTOTpaHHKKA. Pa3gepmka. MHo202paHHble yebl. Bbinykibie
MHo202paHHuUKu. Teopema Diinepa.
[Mpu3ma. IIpsimasi u HaknoHHas ripu3ma. I1paBunbHasi mpyusMa. [lapannenenurnes. Kyo6.
[Tupamupa. IlpaBunbHas nmupamuza. YceueHHas nupaMmuga. Tetpasgp.
CummeTpuH B Kybe, B Mapasuiesnernuriefie, B Ipu3Me U IUpaMu/ie.
Ceuenust Ky0a, TPU3MBI ¥ TUPaMH/BL.
[peacraBneHye o IPaBUIbHBIX MHOTOTPaHHUKAX (TeTpas/pe, Kybe, oKTas/pe, 10/ieKas/ipe U
HKOCas3/pe).

Tesia ¥ NOBEPXHOCTHU BpalLieHUs
[wiuHAp ¥ KoHyC. YceueHHbIM KoHyc. OCHOBaHUWe, BbICOTa, OOKOBasi TTIOBEPXHOCTH,
obpa3ytoiiias, pa3BepTka. OceBble ceueHusi U CeueHusl, rapasuie/ibHble OCHOBaHUIO.
[ITap u cdepa, nx ceuenus. KacarenbHasi I0CKOCTh K cepe.

H3mepeHus B reoMeTpUH
O6beM u ero usmepenue. VIHTerpanbpHas popmysia 06sema.

dopmysibl 00beMa Kyba, MPIMOYToJ/IbHOTO Tlapasliesienure/ia, MpU3Mbl, LAIUHApPA. opMyJibl
o0beMa mMpamMuibl ¥ KOHyca. ©opMysibl TUIOMIAAM TIOBEPXHOCTEN LUIMHAPA U KOHyca. PopMysibl
o0OBeMa 111apa 1 riomaau chepsl.
[Tomo6wue Ten. OTHOIIIEHUS TUIOIIA/Ie ITOBEPXHOCTEeM U 00BeMOB ITOZI00HBIX TeJI.

KoopauHaTtbl M BeKTOPBI
[IpsimoyronbHasi (jeKapTOBa) CUCTeMa KOOpPAWHAT B MpocTpaHCTBe. dDopMysia pacCTOSSHUS
MEXIy ABYMSI TOUKaMU. Y paBHeHUs chepbl, n10CKOCmu U NpsiMoLl.
BexkTtopsl. Moayiis BekTopa. PaBeHCTBO BeKTOpPOB. C/10’KeHre BeKTOPOB. Y MHOXKeHHe BeKTopa
Ha uuc0. Pa3no)keHue BeKTOpa MO HarpaB/eHUsIM. YTOJ MeXAy [ABYyMsi BekTopamu. [Ipoekius
BeKTOpa Ha ocb. KoopHate! BekTopa. CKasisipHOe NpoM3Be/ieHre BeKTOPOB.
Ncnosib30BaHWe KOOPAUHAT M BEKTOPOB MPU peLIeHWU MaTeMaTUUeCKUX M TIPUKJIaJHbIX
3a/1au.



IIpakmuueckue 3aHssmus
[Ipy3HaKy B3auMMHOIO pacIlO/IOKeHUsT TIPSIMBIX. YTOJ MeXAy NpsaMbIMU. B3aumHoe



pacrosioykeHue MpsMbIX U TI0CKocTel. [TepreHIUKy/IsIp Y HaK/IOHHAs K TJIOCKOCTU. YTO/T MeXIy
MIPSIMOM U TJIOCKOCTHI0. Teopembl 0 B3aMMHOM PacIioyioyKeHWH MPsSIMOi U MJI0OCKOCTH. Teopema o Tpex
repreH/IUKy/Isipax.
[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
npoexkyuu MHO20y20/1bHUKA. B3arMHOe pacrio/ioykeHre MPOCTPaHCTBEeHHBIX GUTyp.

PasnuHbie BU/IbI MHOTOTPAaHHUKOB. VX n300paskeHusi. CeueHusi, pa3BepTKA MHOTOTPDAHHUKOB.
[Tnomaapr noBepxHOCTH. Buiel cummeTpud B mnpocTpaHcTBe. CHMMMeTpusi Tesl BpallleHdus |
MHOTOT'PaHHUKOB. BhrunciieHue 1iomazieid 1 00beMoB.

Bektopel. [lelictBusi C BekTopamu. /[lekapToBa cHcTeMa KOOpJAWHAT B TMPOCTPAHCTBeE.
YpaBHeHUe OKPY>KHOCTH, cdepbl, TIFIOCKOCTU. PaccTosiHe MexXay ToukamMu. [leficTBUSI 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
MPAKTUYECKUX 3a/JaHA MOXXHO TIPe//IOKUTh TEeMbl UCC/Ie[0BaTeIbCKUX U pedepaTUBHBIX paboT, B
KOTOPBIX BMECTO Cepui OT/Ae/bHBIX MeJIKUX 3aZlau U yIpaXKHEeHUM Npe/iiaratoTcsl CEOKeTHbIE 3a/laHusd,
TpeOytolye ATUTeTHFHON PaboThI B paMKaxX OJJHON MaTeMaTUUeCKON CUTYaI[ui. OTU TeMbI MOTYT OBITh
KaK MHIUBUAY&JIbHBIMUA 3a/laHUsAMM, TaK W TPYIIOBBIMA /[jI1 COBMECTHOI'O BbIITO/THEHUS
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.
[TpaBu/IbHBIE U IOYTPaBU/IbHBIE MHOTOIPAHHUKHU.
KoHunueckue ceueHrs v UX IpUMeHEHUE B TEXHUKE.
[Tonsitne auddepeHiana U 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
oOyyatoruxcs 1o creruaabHocTsM CITO TexHnyeckoro npoduss, cocTaBssieT — 282 4acoB, U3 HUX
ayautopHasi (o0si3aTesibHasi) yueOHasi Harpy3ka oOyuaromuxcst — 268 yaca, BK/ItOUasi pakTUUecKue
3aHATUA — 268 yaca.

TemaTHueckui njian




IIpoduns
npodeccHoOHATBHOT
0 o0pa3oBaHusA:
TeXHO/IOTUYeCKUU
CopepxaHue 00ydeHHsI CrieLia/IbHOCTb
CIIO:
20.02.04 TToxxapHas
0e30macHOCThb
AyauTopHbBbIe 3aHATUSA
JIeKiuu IIpakTHyeckue Hror
(ypokn) 3aHATHA 0
BBepenne - 4 4
Pa3ButHe NOHATHA 0 YHC/IE - 12 12
KopHu, crenenu u iorapupmsoi - 28 28
IIpsiMbIe ¥ NVIOCKOCTH B NIPOCTPAHCTBE - 26 26
Komo0uHaropuka - 26 26
KoopauHaThbl 1 BEKTOPBI - 24 24
OCHOBBI TPUTOHOMETPUM - 24 24
DyHKIUM U rpaduKu - 20 20
MHororpaHHMKHM U KpyrJible Tejia - 22 22
Hauana maTemMaTHuecKoro aHaamsa - 24 24
HNHTerpan v ero npuMeHeHue - 34 34
J/ieMeHTbl  TEOPUM  BepoOATHOCTeNM M - 27 27
MaTeMaTHU4YeCKOH CTaTUCTHKH
YpaBHeHMs1 U HepaBeHCTBA - 24 24
HTtoro - 295 268
ITpomesicymounass ammecmayus @ (popme 3K3ameHd
(8 uacoe)
Bcero \ 303

XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATE/IBHOCTHU CTYAEHTOB

CojepxaHue XapakTepuCTHUKA 0CHOBHBIX BH/IOB /leSITe/IbHOCTH CTY[AeHTOB
o0yueHust (Ha ypoBHe yueOHBIX /|eliCTBUI)
BBepaenue O3HakoM/IeHUe C POJIbI0 MaTeMaTHKU B HayKe, TeXHUKe, JKOHOMUKe,
MH(POPMAaLIMOHHBIX TEXHOIOTUSX U TIPAaKTUUYECKOH /1esiTe/TbHOCTH.
O3HakoMJIeHuUe C 11e/IIMU Y 3aZlauaMy M3yueHHrs MaTeMaTUKK [P 0CBO@HUU
crietianbHOCTer CITO
AJITEBPA
Pa3Butne BrinonHeHue apudmeTHUecKux AeMCTBUM Hajl UMC/IaMH, coUueTast

MNOHATHUAO YHCjIie

YCTHBIE U MUCbMEHHbIE ITPHUEMBI.

Haxox/jeHre npuOIvKeHHbIX 3HAUeHHH BeJIMUMH U MOTPeIHOCTel
BbIUKC/IeHUH (abCOMIOTHOM ¥ OTHOCUTE/BHOM); CPaBHEHHE UMCJIOBBIX
BbIpa>kKeHU.

Haxox/eHue ommboK B MpeoOpa30BaHUSX U BEIUMC/IEHHUSX (OTHOCHUTCS KO
BCEM ITyHKTaM NPOrpamMMmbl)

Kophu, crenenu,
siorapu¢mbl

O3HakoMJIeHHe C TTOHSTUEM KOPHS N-U CTeleHH, CBOMCTBaMH PaIMKaJioB U
rpaBUlaMy CpPaBHEHUSI KOPHEM.

dopmynupoBaHue orpesiesieHHsi KOPHS U CBOMCTB KOpPHell. Briuncienuve u
CpaBHEHHe KOpHeH, BbINIO/IHeHHe TIPUKU/IKU 3HaUeHUs1 KOPHSI.
[Tpeobpa3oBaHue UMC/IOBBIX W OYKBEHHBIX BBIP@KEHHH, COZeprKallux
paZivKasbl.

BoimosHeHne pacuetoB 1o ¢dopMysaM, COJepXKallluM  paJuKasbl,




OCYIIeCTBJIsIs1 He0OXOAMMBIe MTO/[CTAHOBKU U Mpeobpa3oBaHusl.

OmnpefiesieHrie paBHOCHU/IBHOCTU BBIPA)KEHUM C paZivkaiamu. PeleHue

VppaLMOHA/IbHBIX YPaBHEHUM.

O3HakoM/IeHHe C IOHATHEM CTelleHH C IelCTBUTEeIbHBIM I0Ka3aTeeM.

Haxoxx/ieHre 3HaueHWi CTereH , UCII0/Ib3Ysl IPH He0OX0JUMOCTH

VHCTPYMEHTaJIbHbIE CPe/iCTBaA.

3anmceIBaHMe KOPHSI N-i CTereH! B BH/je CTeTeH! C APOOHBIM IoKa3aTeneM

1 Hao00O0pOT.

dopmyMpoBaHue CBOMCTB CTernleHel. DBrluucieHve cremeHen ¢

pallMOHaIbHBIM IT0Ka3aTeseM, BbINO/JIHEHUe NIPUKUJKY 3HAaUeHUs CTelleHH,

CpaBHEHHE CTereHeu.

[Tpeobpa3oBaHre 4YWC/IOBBIX M OYKBEHHBIX BBID&KEHUH, COZeprKallux

CTerneHH, IPUMeHsIs CBOMCTBA. PellleHue nokasaTe/IbHbIX YpPaBHEHUM.
Os3HakoM/leHWe C MpYMeHeHWeM KODHel U CTelleHel IpU BbIUMC/IEHUU
CpeJiHUX, [ie/IeHUU OTpe3Ka B «30/I0TOM ceueHHn». PellieHre MpUK/IaJgHbIX
3a/ja4 Ha CJIOXKHBIE MPOLIeHTHI




IIpeo6pa3oBaHue

BrinosiHeHe ripeobpa3oBaHuii BeIpayKeHUH, IPUMeHeHHe (GhopMy!,

a/iredpanyecKux | CBSI3aHHBIX CO CBOMCTBAMH CTereHei 1 JIoraprudMoB.
BbIpa)KeHUH OripenenieHre 06/1aCTH JOMYCTUMBIX 3HAYeHUM JI0Tapu(MUUECKOTo
BbIpaKeHUs1. PellieHue iorapudMruyeckux ypaBHeHUN
OCHOBBI TPUTOHOMETPUUA
OcHOBHBIe W3yyeHre pafiiaHHOTO MeTOJa M3MepeHUsl YIJIOB BpallleHUsl U UX CBS3U C
MOHATHUSA rpajiycHoii Mepoii. M3o00pakeHue yTIJIOB BpalljeHUss Ha OKPY)KHOCTH,
COOTHeCeHUe BeJIMUUHBI YIJI1a C er0 PacrioyioKeHUeM.
dopmyMpoBaHue Orpejie/ieHUii TPUrOHOMeTPUUeCKUX (DYHKLMM [i/1s1 YIJI0B
MOBOPOTA ¥ OCTPBIX YTJIOB MPSIMOYTOJ/ILHOT'O TPEYTOJIbHUKA U 00BsICHEHNEe UX
B3alMOCBSI3H.
OcHoBHBIe [TpriMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKJECTB /1/Is1 BEIUMC/IEHHUS
TPUTOHOMeTpHYe | 3HaueHWM TPUrOHOMeTPUUYeCKUX (YHKLIMHI M0 OJHOM U3 HUX.
CKHe TOXX/ecTBa
IIpeoGpa3zoBanus | VI3yyeHre OCHOBHBIX ()OPMYJI TPUTOHOMETPUU: (DOPMYJIbI CIIOKEHHUS,
MPOCTEeMIIUX yIBOeHWUs], IpeoOpa30BaHusi CyMMbl TPUTOHOMETPHUUECKHUX (PYHKIH
TPUrOHOMeTpHYe | B IIPOM3Be/leHre U NIPOU3Be/leHus B CyMMy U IIPMMeHeHMe N1PY BEIYUCIeHUN
CKHX 3HaueHUsi TPUTOHOMETPUUECKOT0 BLIDa)KEHUST U YIIPOILeHHUsI ero.
BbIPa)KeHUH O3HakoM/IeHHe CO CBOMCTBAMM CHMMETDUU TOUeK Ha eJUHUYHOMN
OKPY’KHOCTH U NIPUMeHeHHe UX AJis1 BbiBoZla (OpMYJI IPUBEIeHUS.
IIpocreiimmue Pemmenvie mo ¢opMmynaM ¥ TPUTOHOMETPUUECKOMY KPYTy MPOCTENIINX
TPUroOHOMeTpHYe | TPUIOHOMETPUUECKUX YPaBHEHUM.

CKHe yPaBHeHUs
U HepaBeHCTBa

[lpumeHeHre OOIMX MeTOJOB pelLleHWs ypaBHeHWH (TpuBefieHHEe K
JIMHEeHOMY, KBaJIpaTHOMY, MeTO/[, pas/ioKeHHs Ha MHOXXUTeNIH, 3a MeHbI
repeMeHHOM) NIPU pellleHNH TPUTOHOMEeTPUUeCKHX YpaBHEHUM.
YMeHue oTMeuaTh Ha Kpyre pelleHys POCTeNIINX TPUTOHOMEeTPUYeCKUX
HepaBeHCTB

ApKcuHYC, O3HaKoMJIeHHe C TTIOHATHEM 00paTHBIX TPUTOHOMETPUUECKUX (PYHKITHIM.
APKKOCHHYC, W3yyeHue onpeziesieHnii apKCUHYycCa, apKKOCHHYCa, apKTaHTeHCauuc/a,
apPKTaHIeHC (hopMyMpoBaHUe UX, H300pakKeHre Ha eJIMHUYHON OKPY>KHOCTH,
1 () F:1 TpUMeHeHue TIPU pellieHnH YpaBHeHUI

®YHKIINU, UX CBOVICTBA U TPA®UKU
DYHKIWHU. O3HaKOMJ/IeHHE C TIOHSITHEM TepeMeHHOMU, TTPUMePaMH 3aBUCUMOCTeH
IMonsaTue o MeXXJy TiepeMeHHbIMU.
HenpepbIBHOCTH | O3HAaKOMJ/IEHHe C TIOHSITHEeM TpaduKa, OrpejieieHHue TPUHA/IIe)KHOCTH
dyHKIHH Touku rpaduky dyHkuuu. OnpefeneHue 1o ¢dopMyse TMpocTeuiien




3aBUCUMOCTH, BHja ee rpaduka. BelpaxkeHue 10 Qopmysae OAHON
repeMeHHOI yepes JpyTue.
OsHakoMJ/IeHHe C orpefiesieHreM QyHKLUH, GOpMy/TUpOBaHUe ero.

HaxoskzieHre o6s1acTv onpeiesieHyst M 00/1acTy 3HaUeHUH QyHKIUH.

CaoMcTBa OsHakoM/IeHHe C TpuMepaMy (QyHKIIMOHA/IbHBIX 3aBUCHUMOCTEH B peasibHbIX

pysknmu. rpoLieccax U3 CMe)KHbIX AUCLIUTLIMH.

I'paduueckas Os3HakoM/IeHHe C [0Ka3aTelbHbIMU pacCy’KJeHUSMH HEKOTOPBIX CBOWCTB

HHTepnpeTanys. | JUHEMHOW MW KBaJlpaTUYHOW GYHKUWM, TMpOBeJeHHe HWCCIe[OBaHUs

IIpumeps1 JTMHEMHOW, KyCOYHO-TMHEMHOW, ApPOOHO-TMHEMHOW W KBa/paTUUHOMN

¢dyukiuonanbH | GbyHKUMM, TocTpoeHue ux rpadukoB. [TocTpoeHue U uTeHHe TpadUKOB

BIX ¢byHkuumi. ViccnenoBanve GyHKLMY.

3aBucumocTeii B | CocraBjieHWe BUIOB (DYHKIMM 10 JaHHOMY YC/JOBMIO, pellieHWe 3ajiau Ha

peabHBIX KCTPEMYM.

npoueccax u BrimosiHeHHe rpeo6pa3oBaduii rpaduka GyHKIMH

sIBJICHUSIX.

OopartHbIe V3yueHue TOHSATHS 0OpaTHOW (PYHKI[UH, OTpe/ie/ieHHe BU/la U TIOCTPOEHHe

pynkumn rpaduka o6paTHOM QyHKI[UM, HAXOXK/IeHHe ee 00/1aCcTU OTpefiesieHust U
obnactu 3HaueHud. [IpuMeHeHHe CBOWCTB (DYHKIMM TIPU WUCCIeI0BaHUH
ypaBHEHM U pellleHUM 3a/lay Ha 3KcTpeMyM. O3HaKOMJIeHHe C TMOHSITHEeM
CNOXXHOW (QyHKIUU.

ITocnepoBarenbH | O3HaKOMJIEHHE C TIOHSTHEM YKC/IOBOM TOC/IeA0BaTeIbHOCTH, CTIOCO0aMu ee

0CTH 3a/jaHusl, BBIYMC/IEHUSIMHY ee UJIeHOB.

O3HakoMJ/IeHHe C TTOHSATHEeM Tpejiera Moc/e/[0BaTe/TlbHOCTH.

O3HakoMJ/IeHHe C BbIYMC/IEHMEeM CYMMbI OeCKOHEUHOr0 UKC/IOBOTO psifia Ha
MprMepe BBIUMC/IEHHsI CYMMbI 0eCKOHeuHO YObIBaroljeill reoMeTpudecKon
NIpOrpeccuu.

PerieHuie 3a/jau Ha IpuMeHeHWe GOPMYJIbl CYMMbI O€CKOHEUHO
yObIBato11leii reoMeTpUYeCKOM MPOrpeccuy.

IIpousBopHas u
ee NpUMeHeHHUe

O3HakOMJIeHHe C MTOHATHEeM ITPOX3BOHOM.
W3yuenne u ¢GopMyIuUpOBaHHe ee MeXaHWUUeckoro MW TeOMeTpUuUecKoro
CMbIC/Ia, M3yuyeHWe aJrOpuTMa BBbIUMC/IEHUWS IPOM3BOAHOM Ha IpUMepe

BBIUUC/IEHUS] MTHOBEHHOW CKOPOCTM U  yIVIOBOro  Ko3dduieHTa
KacaTebHOM.

CocTaB/ieHre ypaBHEHUS KacaTe/IbHOM B 0011ieM BU/e.

YcBoenne mipaBun  AuddepeHLMpoOBaHUs,  TaOMULBI  TIPOU3BOJHBIX
3/IeMeHTapHbIX ~ (yHKUWN, [puMeHeHWe [y AuddepeHLMPOBaHUS
(yHKLMM, cocTaB/ieHUs YpaBHEeHUsI KacaTe/TbHOM.

W3yuyeHre TeopeM O CBA3M CBOWCTB (YHKIMM U  TIPOU3BOHOMU,

tdopmynupoBka ux. [IpoBefieHMe C TIOMOIIBIO TIPOU3BOAHON MCC/Ie/JOBAHKS
(byHKI[UH, 3aJaHHOMN (GOPMYJION.

YcTaHOBIeHWe CBSI3W CBOMCTB (DYHKLIMW Y TIPOM3BOAHOM MO UX rpadukam.
[TpuMeHeHHe TIPOM3BOAHOM /IJisl PellieHus 3a/jau Ha HaXOXK/eHHe
HauboJIbIIIero, HAMMEHBILIETO 3HAUeHUs U Ha HaXOXK/[eHre SKCTpeMyMa

ITepBooOpa3Hasn
U MHTerpai

O3HakoMJ/IeHHe C TIOHSITHeM WHTerpasia v iepBooOpa3HO.

W3yueHue rpaBu/ia BbIUKC/IEHUsI TlepBooOpasHOoi U TeopeMbl HbroTOHa—
JleibOHuIa.

PelieHyie 3a/jau Ha CBsi3b 1ePBO0OPA3HOI U ee NIPOU3BOHOMN, BbIUMC/IEHN e
repB0o00Opa3HOi 415l JTaHHOM (HYHKLIWH.

Perienue 3a/jau Ha MpUMeHeHWe WHTerpasa Jjisi BbIUMC/IeHUs (pru3nueckux




Be/IMUWH U HHOM&AEﬁ.

CreneHHbIE,
noka3sare/bHbIe,
sorapudpmuyeck
ue u
TPUTrOHOMETpHUYe
ckue PyHKI[UH.
OoparHbie
TPUTrOHOMeTpHUYe
cKue QyHKLIMHU

BbiunciieHne 3HaueHu GyHKLWN 110 3HaUEHUIO apryMeHTa.

OnpejeneHre TOJIOKeHUSI TOUKW Ha rpauvke IO ee KOOpAWHATaM U
HaobopoT.

Wcrnionb3oBaHre CBOMCTB (DYHKLIMM [/l CpDaBHEHMsI 3HaUeHUl CTereHeul U
JI0rapuQmoB.

[TocTpoenue rpavKOB CTENEHHBIX U JIOTapU(PMUUECKUX (PYHKLIUN.
PerieHue mokasaTenbHbIX M JOrapuMHUUECKUX yYpaBHEHHWM M HepaBeHCTB
T10 U3BECTHBIM a/IrOpPUTMaM.

O3HakOMJ/IeHHe C TTOHATHEM HellpepbIBHOM MepuoinyecKoi (yHKLIMY,
(opMynMpoBaHUe CBOMCTB CUHYCa U KOCHHYCA, TOCTPOEHNe UX rPa(UKOB.
O3HakoMJIeHHe C TIOHSITHeM TapMOHHYeCKHX Koje0aHWi U TIpuMepaMu
rapMOHHUYeCKUX KosmeGaHUM JJisi ONMCaHUs TIPOLIeCCOB B (pr3MKe U APYTUX
00/1acTsX 3HAHMSI.

O3HakoM/IeHHe C TTOHSITUEM pa3pbIBHOW MepUOANYeCKON (DYHKLIWY,
(hopMyIMpoBaHKe CBOMCTB TaHTeHCa U KOTaHI'eHCa, TOCTPOeHUe UX
rpauKoB.

[MlpumeHeHre  CBOMCTB  (YHKUMM IS~ CpaBHEHUSI  3HauyeHUU
TPUTOHOMETPUUECKUX  (YHKLMM,  pelleHus]  TPUTOHOMEeTPUUeCKHUX
yPaBHEHUH.

[ToctpoeHue rpaduKoB 0OpaTHBIX TPUTOHOMETPUUECKUX (GYHKIMA WU
orpejiesieHue 10 rpadrkam UX CBOWCTB.
BeinonHeHue ripeobpa3oBaHusi rpaUKoB

YPABHEHUA 1 HEPABEHCTBA

YpaBHenus u
CHUCTEMBI
ypPaBHeHUM
HepaBencrBa n
CHUCTEMBI
HepaBeHCTB C
AByMsilepeMeHH
bIMH

O3HakOMJ/IeHHe C TIPOCTeHIMMH CBeIeHUSIMH O KOPHSIX a/reOpanyecKux
yPaBHeHWH, IOHATUSIMY UCC/IeJ0BaHNsl YPaBHEHUH Y CUCTeM ypaBHEHUH.
V3yyeHre Teopuy paBHOCWIBHOCTA YpaBHEHU U ee TpPUMEHEeHUs.
[ToBTOpeHWe 3amMcH pelleHus] CTaHJapTHbIX ypaBHEHWW, IPUEeMOB
npeoOpa30BaHus ypaBHEHUM [ijisl CBe/IeHUs K CTaHAAPTHOMY YpaBHEHHUIO.
PemleHue  paljMOHa/lbHBIX,  WMppPaljMOHa/bHBIX,  [IOKa3aTe/JbHbIX U
TPUTOHOMETPUUECKHUX YPaBHEHUM U CHUCTEM.

Vcnonb3oBaHue CBOWCTB M TPaUKOB (PYHKLMI /17151 pPelleHrsl ypaBHeHUH.
[ToBTOpEHWe OCHOBHBIX NIPUEMOB PELLIeHHUsI CUCTEM.

PemleHue ypaBHeHMII C TNpUMeHeHHeM BcCeX IpUeMOB (pa3/ioXKeHUs Ha
MHO>KWTE/H, BBeJeHHsI HOBbIX HEU3BECTHbIX, MOJCTAaHOBKH, rpauuyecKkoro
MeTOo/1a).

PelieHue crucTeM ypaBHeHUM C PUMeHeHUeM Pa3/IMUHbIX CIIOCOOO0B.
OsHakomsieHHe C OOLUMMH  BOTMPOCAMM  DeIleHWs HepaBeHCTB U
VICTI0/Tb30BaHMe CBOWCTB Y rpaMKOB (DyHKL[MI NPY pelleHUN HepaBeHCTB.
PelleHne HepaBeHCTB M CHUCTEM HePaBEeHCTB C NPHMeHeHHWeM pa3/IMUHbIX
croco0oB.

[TprMeHeHrHe MaTeMaTHMUeCKUX METOJOB [/Is pelleHUs] COZep>KaTe/bHbIX
3aZlau M3 pa3/uuHbIX 0bsiacTeli HAyKU U TPAKTUKU. VIHTepripeTHpoBaHUe
pe3y/bTaToOB C YYETOM peasibHbIX OrPaHUYEeHHUH.

3JIEMEHTBI KOMBUHATOPUKU, TEOPUU BEPOSITHOCTEN 1 CTATUCTUKU

OcHoOBHBIE
MOHATHA
KOMOHWHATOPUKH

W3yueHue TmpaBWIa KOMOWHATODUKA U TIPUMEHEHWEe TIPU pelleHUH
KOMOWHATOPHBIX 3a/1au.

PelleHre KOMOMHATOPHBIX 3ajlad MeTOJOM Tiepebopa | IO MpaBUTY
YMHO>KEHHUSI.




O3HakOMJIeHWe C  TIOHATHSIMA ~ KOMOWHATOPWKH:  pa3MelleHUsIMH,
COYeTaHUsIMM, NlepeCcTaHOBKaMH U (hOpMyJIaMH [J1s1 UX BbIUMC/IEHUS.
OObsicHeHVe W TIpUMeHeHue (OpMYJI Isi BBIYMC/IEHUsT pa3MelLleHui,
repecTaHOBOK U COUeTaHWH MPH pellleHUH 3a/au.

O3HakomsieHre ¢ buHoMoM HbtoToHa 1 TpeyrosibHUKOM [lackarnsi.

PerieHune rnpakThuecKux 3afiau C UCIOIb30BaHUEM ITOHATHIN U MTPaBUJI
KOMOWHATOPUKH.

JJIeMeHTbI V3yyeHne  K/jacCMYeCKOro  OmMpefiesieHusl  BEepOSITHOCTH,  CBOWCTB
Teopuu BEPOSITHOCTH, TEOPEMBI O CYMMe BepOSITHOCTEH.
BepOSITHOCTeH PaccMmoTpeHue nprMepoB BbIUMC/IEHUS BeposiTHOCTel. PeltieHue
3a/1a4 Ha BBIUKCJIEHWE BEPOSITHOCTEM COOLITHI.
IIpexcraBnenne | O3HAKOMIEHWe C  TIpeJCTaBleHHeM  UYMCIOBBIX  JIaHHBIX M MX
MAHHBIX(TA0/IMIy | XapaKTePUCTUKaMHU.
bl, AMarpaMmel, | PellleHue NpakTUYeCcKUXx 3a/a4 Ha 06pabOTKY UMC/IOBBIX /IaHHbIX,
rpadukn) BBbIUMCJ/IEHUE UX XapaKTepUCTUK
IT'EOMETPUSA
IIpsamble u dopMy/MpOBKa M TpUBeJleHHe J[l0Ka3aTe/JbCTB IIPU3HAKOB B3aMMHOIO
IJIOCKOCTH B pacriosio)keHust MpsIMbIX U IJIOCKOCTel. PacriosHaBaHMe Ha 4yepTekax U
NPOCTPAaHCTBe MOJe/IIX Ppas/MuUHbIX C/Ay4yaeB B3aUMMHOIO pAaClO/IOKeHUsl TMPSIMBIX MU
MJIOCKOCTeH, apryMeHTHpPOBaHUWE CBOUX CyXKJeHuH. DopMmynvpoBaHHUe
orpe/ie/leHUH, IPU3HAaKOB U CBOMCTB Iapasule/lbHbIX U MepreHJUKY/IIPHbIX
TIJIOCKOCTeH, IBYTPaHHbIX U JIMHENHBIX YTJIOB.
BbIrosiHeHWe MOCTPOeHUs YIVIOB MeX/Y MPSIMbIMH, MPSIMOM U IJIOCKOCTBIO,
MEe>XX/y TUIOCKOCTSIMM T10 OMMCaHUI0 U paclio3HaBaHKWe UX Ha MOJIersX.
ITprMeHeHre MPU3HAKOB M CBOMCTB PaCIIO/IOXKEHUs MPSMBIX U MJIOCKOCTeN
TIpY peLleHny 3a/iau.
N30bpakeHe Ha PpUCYHKaX M KOHCTPyWpOBaHWE Ha  MOJeJsiX
MeprieH/IMKy/IipOB U HAK/IOHHBIX K TJIOCKOCTH, TPSIMBIX, IapasvlebHbIX
TJIOCKOCTEeM, YIJIOB MeXAy TIpSIMONM U TIJIOCKOCTBIO U 00OCHOBaHHE
MTOCTPOEHUS].
PemteHue 3a7au Ha BbIUMC/IEHMe IeOMeTPUUYeCKUX BelUuuH. OnucbiBaHUe
pacCTOsIHUSL OT TOUKU [I0 IJIOCKOCTH, OT TPSIMOM [0 TIJIOCKOCTH, MEeXIY
IUVIOCKOCTSIMM,  MeXJy  CKpPeLMBalOLUMHUCA  MPSIMBIMHM,  MeXAy
TIPOM3BOJIbHBIMU (PUTypaMH B IIPOCTPaHCTBe.
dopmynrpoBaHue U JlOKa3bIBaHUe OCHOBHBIX TeopeM 0
pacCTosTHUAX(TeopeM CyLleCTBOBaHUs, CBOMCTBA).
V300pakeHre Ha uepTeXKax U MO/JIeJIIX PAaCCTOSIHUS U 000CHOBaHHe
cBoMX cyxzaeHun. OmnpejeneHue U  BbIUMCIEHWE PpacCTOSIHUA B
npocTpaHcTBe. [IpumeHeHue popMys1 U TeopeM IJIAaHUMETPUH [IJIS1 PeLleHus]
3a/a4.
OsHakOM/IeHWe C [OHATHEeM [apa/Ule/IbHOTO  IPOEKTUPOBaHUS U
erocpoiictBaMu. PopMyIMpoBaHKe TeopeMbl O IJIOMIa[U OPTOrOHa/IbHOM
NPOEKLIUM MHOIOYT0JIbHUKA.
[TpumeHeHMe TeopuH AJisi 0O0CHOBAHUS TIOCTPOEHUH U BBIYUCTIEHHH.
AprymMeHTUpOBaHKe CBOMX CY’KJEeHUI O B3aUMHOM PacrosioKeHU!
MIPOCTPAHCTBEHHBIX (PUTYP.
Mmuororpanauku | OnvcaHue u XapaKTepUCTHUKa pas/INYHbIX BUJIOB

MHOT'OI'DAHHUKOB,1I€peUYrC/IeHre X 3JIEMEHTOB U CBOMCTB.
I/I306pa}KE‘HI/Ie MHOI'OrpaHHHUKOB u BBITIO/THEHHE TOCTPOEHUA Ha




1300pa’kKeHUsIX ¥ MOJIe/ISIX MHOTOTDaHHUKOB.

BbiuniciieHWe JIMHEMHBIX 3/1eMEHTOB U yTJIOB B TIPOCTPaHCTBEHHbBIX
KOH(Urypaiusix, apryMeHTUPOBaHUe CBOMX CY>K/|eHUI.

XapakTeprCTHKa U n300pakeHe CeueHUsl, pa3BepTKA MHOTOTPaHHUKOB,
BbIUMC/IEHUE MJIOIIa/leld TOBEPXHOCTEN.

[TocTpoeHre  TIpOCTEMIIMX  ceueHWM Ky0a, TPU3MbI, THUPAMUJBL.
[TpumeHeHue $HaKTOB U CBeJleHUI 13 TIJITAHUMEeTPUH.

O3HakomJIeHWe C BU/IaMU CUMMETPUM B MPOCTPAHCTBe, (hOpMy/IMPOBaHUE
omnpeJile/leHUA U CBOWCTB. XapaKTepUCTHMKA CHMMETPUU TeJIBpAllleHUs U
MHOT'OI'DaHHUKOB.

[IpuMeHeHre CBOWCTB CUMMETPHUH TPU PeLleHNH 3a/au.

Vcrnonb3oBaHWe  TMPUOOPETEHHBIX  3HAHWK /11 WCCIe[OBAaHUS |
MO/IeTMPOBaHUs HEC/IOXKHBIX 33/]ay.

M306pakeHrie OCHOBHBIX MHOTOI'PaHHUKOB U BBITIOJTHEHHE PUCYHKOBIIO
yCJIOBUSIM 3a/au.

Tenamn
MOBEPXHOCTHU
BpallleHus

O3Hakom/IeHWe C BUAAMM TeJ BpaljeHusi, (GOpMy/auMpOBaHUe UX
orpefie/leHUN U CBOWCTB.

®dopMyMpoBaHUe TeOpeM O CeUeHHH Il1apa MJIOCKOCThIO U MJIOCKOCTH,
KacaTe/IbHOM K cdepe.

XapakTeprCTHKa U M300pa’keHre TeJl BPallleHHs], UX Pa3BePTKH, CEUeHUs.
Pelrenve 3aau Ha MOCTpOeHHe CeUeHWH, BBIYMC/IEHUE [IJTUH, PACCTOSIHUM,
yrjioB, T1uiowiaged. [IpoBefieHMe  /10Ka3aTelbHBIX  PaCCYyKAeHUMNTPU
pelleHuu 3ajau.

[IpyMeHeHre CBOMCTB CUMMETPUU TMIPU PeLlleHUH 3a[ay Ha TeJla BpallleHus,
KOMOMHALIMIO Tel.

M300pakeHre OCHOBHBIX KPYTJIBIX TeJ U BBITIOJTHEHHE PUCYHKA TI0
YCJIOBUIO 33J]auM.

HN3mepenus B
reoMeTpuu

O3HaKOMJIeHHE C TTIOHATHSIMH TJIOIIAIU U 00beMa, akCHOMaMH

Y CBOMCTBaMH.

PerieHuie 3a/1au Ha BbIUMC/IeHUe TIIOMIa/iel TIFIOCKUX (GUTYP C TIPUMeHeHHeM
COOTBETCTBYIOIIUX (POpMY/T U (PAKTOB U3 IJIaHUMETPUHU.

V3yueHre TeopeM O BBIUMCIEHUHM OO0BEMOB  TPOCTPAHCTBEHHBIX
TeJI,pellieHre 3a/lay Ha IpuMeHeHre (OopMYJT BLIUKC/IeHUs] 00beMOB.
W3yuenne dopmyn A/ BBIUMCIEHHS  TUIOU[AZIel  TTOBEPXHOCTEH
MHOTOTPAaHHUKOB U TeJT BpaIlleHuUs].

O3HakoM/IeHUe C MeTOJJOM BbIUUC/IEHUS TI/IOIIA/{ TTIOBEPXHOCTH C(ephl.
PerieHue 3a/jau Ha BBIYMC/IEHHE TUIONIA/Iel TTOBEPXHOCTH
MPOCTPAHCTBEHHBIX TeJl.

Koopaunatsl u
BeKTOPbI

Os3HakoM/IeHHWe C TOHsATHMEeM BeKTopa. V3yuyeHue [eKapTOBOM CHUCTeMbl
KOOpJMHAT B IPOCTPaHCTBE, TIOCTPOEHUE 110 3a[JaHHbIM KOOpJMHAaTaM TOUeK
Y TJIOCKOCTeH, HaxoX/JeHWe KOOpAuHaT Touyek. Haxok[eHre ypaBHeHUi
OKDY>XHOCTH, C(epbl, IUIOCKOCTU. BblUuKC/leHne pacCTOSHUN MeXIy
TOUKaMH.

V3yyeHre CBOWCTB BEKTOPHBIX BeJWYMH, MPaBU/ Pa3/io’KeHHsI BEKTOPOB B
TPeXMepHOM TIIPOCTPAHCTBe, MpaBW/I HaxXOXKJeHWs KOOpAMHAT BeKTOpa B
MPOCTPAHCTBe, MPaBWJI [IeHCTBUM C BEKTOPaMH, 3a/JaHHbIMHA KOOpWUHATaMH.
[TprMeHeHre Teopyy MpU pellleHuH 3a/a4 Ha JIeHCTBUS C BEKTOPaMHU.
V3yueHue CKajsIpHOrO TPOM3Be/leHHs BEKTOPOB, BEKTOPHOI'O ypaBHEHMUs
NPSIMOM Y TJIOCKOCTU. IIprMeHeHHe TeOpuM IpU pelleHrH 3a/au Ha




AEﬁCTBHH C BEKTOpaMH, KOOp,Z[I/IHaTHbII‘;I MeTOo/[, IPpUMEHEHHE

BEKTOPOB /11 BBIYUC/IEHWS BEeJIMYKUH YIJIOB U paCCTOHHHﬁ.
O3HakoMJ/IeHUe C AO0Ka3adTe/IbCTBAMU TeOpEM CTE€pEOMETPHUHN O B3dUMHOM
PacCIiojIoKeHHHU IMPAMBIX U IVIOCKOCTEeH 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-
3MMUIEMHOIOTUUECKHX paBua U HopMaTrBOB (CaulTuH 2.4.2 Ne 178-02) 1 ObITh OCHAIT|EHO THUTIOBLIM
00opy/10BaHHEM, YKa3aHHBIM B HACTOSIIIIUX TPEOOBaHUSIX, B TOM UHCJIe CIIEI[UATU3UPOBAaHHOMN yueOHOM
Mebenbl0 M CpeficTBaMH 00y4eHHUsl, JOCTAaTOUHBIMK [Jisi BBIMOJHEHUS TpebOBaHW K YPOBHIO
MO/ITOTOBKK 00yUaroImxcsl.

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 gns 6usHeca — CrangaptHeiidi 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 asist 6usHeca — CrangaptHbiii 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
yriay6senHsid ypoBHH / [III.A. AnvmoB u fp.]. 4-e u3g. - Mockea : IIpocgerenue, 2017. - 463 c. : un. (T'OC)
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.
(®T'0C) ISBN 978-5-09-055083-3 (50 3K3.)

3. Maremaruka: anrebpa ¥ Haua/la MaTeMaTHUeCKOTO aHan3a, reomeTpus. I'eomerpusi. 10-11 kmacchl :
yueOHUK 17151 06111e06pa3oBaTeNbHBIX OpraHu3alyi : 6a30BbIi U yriay6aénHbiii ypoau / [JI1.C. AtaHacsH [u ap.].
4-e u3f. - Mocksa : [Tpocsemienue, 2017. - 255 c. : wi..(30 3K3.)

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 /7151 00111e00pa3oBaTe/bHbIX OpraHu3alui : 6a3oBblii 1 yriay6aéHHbI ypoBHu / [JI.C. ATaHacsiH U fip.].
7-e u3g., mepepab. u por. - Mocksa : [Tpocsemenue, 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
yriay6nenssiid yposa# / FO. M. Kosnsirun, M. B. Tkauesa, H. E. ®efoposa, M. U. [1labynuH. 9-e u3a. Mockea :
I[Tpocgeienue, 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.)

JonoaHumenbHas 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 /1151 cpeiHero rpodeccroHansHoro obpasoBanus / E. M. Beutomos, /1. B. IllupokoB. — 2- e
u3g. — Mocksa : M3parenbctBo FOpaiit, 2020. — 243 c. — (IIpodeccruoHansHoe oOpa3oBaHue). —
ISBN 978-5-534-06616-6. — Tekct : snektpoHHbli // 3OBC Hpaiit [caiit]. — URL:
https://urait.ru/bcode/454951 (gaTa obparrenus: 28.08.2020).

3. Hopodeera, A. B. MaTematuKa : yueOHHK [i71s1 CpejHero rnpodeccroHaibHOr0 006pa3oBaHus
/ A. B. lopodeeBa. — 3-e u3f., nepepab. u gon. — Mocksa : M3patensctBo FOpaiit, 2020. — 400 c. —
(TIpodeccronansHoe obpa3oBanue). — ISBN 978-5-534-03697-8. — Tekcr : asekTpoHHbIN // OBC
FOpaiit [catiT]. — URL: https://urait.ru/bcode/449047 (mara obpaiuenus: 28.08.2020).

4. [opodeeBa, A. B. Marematuka. COOpPHUK 3a/jau : yuyeOHO-TIpaKTHYeCKOe Iocobue st
cpenHero rpodeccroHanbHOro obpasoBanusi/ A. B. [lopodeeBa. — 2-e u3g. — 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 cucteMa «HOpaliT»: Ko/uiekius — «JlereHJapHble KHUTU» U
komiekisi CITO — 3/1eKTpOHHBIE BepCcUH yuyeOHOW W yueOHO-METOAMUECKOW JMTepaTyphbl -
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 UHBA/IUZIOB U JIUL] C OTPAHUYEHHBIMUA BO3MOXXHOCTSIMU 37I0POBBSI OCYIIECTB/ISIETCS B
COOTBETCTBUH C:

- TIOpPSJKOM OpraHu3allMid W OCYILEeCTBJeHUs 00pa3oBaTe/ibHON JeATeNbHOCTH 10
oOpa3oBaresibHBIM MIPOrpaMMaM cpefiHero npodeccroHanbHoro obpaszoBanus (I1prka3 MunucTepcTBa
obpa3oBanus u Hayku P® ot 14.06.2013 Ned64);

- METOAWYeCKUMU peKOMeHJAlMsMHM TI0 OpraHu3alii o0pa30BaTesbHOrO Iporecca s
0o0yuyeHUs] WHBA/IUJOB U JIMI] C OTPAHUYEHHbIMHA BO3MOKHOCTSIMH 3/I0POBbsi B 0Opa30BaTeIbHBIX
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).



JIMCT BHeCeHUsl H3MeHeHH B pabouyio MporpamMmy AUCHUTUTHHBI

Howmep TekcT u3mMeHeHus [IpoTokon YueHOro cosera
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