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Pabouasi mporpamMma yuebHo¥ aucuurimHbl OYIIn.04 MartemaTrka
(6a3oBbIii  YpOBeHb) paspaboraHa Ha  ocHoBe  dez;epanbHOrO
rOCyZ,apCTBEHHOI 0 obpa3oBaTesbHOTO cTaHjapTa CpesHero
npocdeccHoHaIbHOTO 00pa3oBaHus 10 crielanbHoCTH 23.02.07 TexHUUeckoe
oOcmy)kMBaHWe W PEMOHT JIBUTraTesiel, CUCTeEM M arperatoB aBTOMoOwWen",
YTBEP)KAEHHOT0 TpHKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku PP ot 9
nekabps 2016 r. Ne 1568, @ezmepanbHOro  TOCYyAapCTBEHHOTO
obpa3oBaTebHOTrO CTaHzAapTa Cpe/iHero obr1iero obpa3oBaHusl,
YTBEP>KIEHHOTO TpHKa3oM MuHucTepcTBa obpa3oBaHus W Hayku P® ot 17
masi 2012 r. Ne 413 (c u3MeHeHUSIMU U [OTIO/IHeHUsIMU OT 29 nekabps 2014 r.,
31 pekabps 2015 1., 29 wmtona 2017 r.), TpUMepHOW OCHOBHOMU
obOpa3oBaTe/IbHOM TIPOrpaMMbI CpefiHETo 001mero oOpa3oBaHus, Of00pPeHHOM
peliieHreM (ezepasibHOTO YueOHO-MeTOAUYECKOTO 00beuHeHUs TI0 0bIemMy
obOpa3oBaHMio, TIpoTokoa OT 28 wutoHa 2016 1. Ne 2/16-3, mpumMepHOM
nporpaMMbl  0011Ie00pa3oBaTelbHON yueOHOW JUCIMIUIMHBI «MaTemMaThKa»
11t TIpoeCcCHOHATBHBIX 00pa3oBaTebHBIX OpraHW3al[ii, peKOMeH/I0BaHHOU
denepanbHbIM roCy/JJapCTBEHHbIM aBTOHOMHBIM yupex/IeHueM
«®DefiepanbHbIii UHCTUTYT pa3BUTHsl 00pa3oBaHusi», 2015 T.
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INOACHUTEJ/IBHASA 3AIINCKA

[Tporpamma o6iieobpa3oBarenbHOM yueOHOUN auciuruimHa OYTIn.04_Martemartrka
(ba3oBBINi ypOBeHb)  TIpeJHa3HAaueHa /s uW3yueHWs Marematuku B ['BIIOY MO
«CeprnyxX0BCKUU KOJLJIEK».

[lporpamma paspaborana Ha ocHoBe dezjepanbHOTO  TOCYAapPCTBEHHOTO
oOpa3oBaTe/ibHOTO ~ CTaHAapTa CpegHero  npodecCHoHa/bHOTO  00pa3oBaHUS  [ijis
ceuanbHOCTH 23.02.07 «TexHuueckoe 00C/Iy)KMBaHWE W DEMOHT JIBUTATeNlei, CUCTeM U
arperaTtoB aBTOMOOuWIeli» ¥ TPUMEPHOW TMporpaMMbl 00Irieobpa3oBaTebHON yueOHOM
JucLuIuiiHel - «MaremaTuka», peKoMeHJ0BaHHOU @DefiepasbHBIM — OCYAapCTBEHHBIM

aBTOHOMHBIM yupekieHueM «@DeiepanbHbI MHCTUTYT Pa3BUTUS 00pa30BaHUS».

CoeprkaHue TIporpaMMbl «MaTemMaTHKa» HarpaB/eHO Ha [JOCTW)KEHHE C/IeIyHOIUX
nesiein:

. obecrieueHre  COPMUPOBAHHOCTH  TIPEACTaBJeHWHA O  COLMAJIbHBIX,
KYJbTYPHBIX U UCTOPHUUECKUX (DaKTOpaX CTAaHOBIEHUS MaTeMaTHKU;

. obecrieueHre COPMHPOBAHHOCTH JIOTUUECKOTO, a/JITOPUTMHUUECKOTO U
MaTeMaTUUeCKOTO MBIIIIEHHS;

. obecrieueHre cHOPMUPOBAHHOCTU YMEHUM TIPUMEHSITh TIOyYeHHbIe 3HaHUS
TIPU pellieHrH Pa3/InYHbIX 3a/iay;

. obecrieueHre chOpMUPOBAHHOCTH TIpPe/CTaB/IeHWN O MaTeMaTHKe KakK 4acTh
o011ieyesioBeueCKoi Ky/IbTypbl, YHUBEPCATbHOM $13bIKe HayKH, TI03BOJISIIOLIEM OINUCHIBATh U
13y4aTh peasibHble MPOLIeCChI U SIBJIEHUS.

B nporpammy BK/IIOUEHO COJlep)KaHHe, HampaB/ieHHOe Ha (opMHpOBaHue Y
CTYZIeHTOB KOMITIeTeHLIMH, HeoOXoAuMbIX [y KauecTBeHHOro ocBoeHust OITOIT CITO Ha
0a3e ocHOBHOro 001Iero oOpa3oBaHus C IOTyUYeHUEM CpeiHero o0iero oOpa3oBaHUs Jjist

crietuaabHOCTH 23.02.07 «TexHuueckoe 0OCIY)KHMBAHWE Y DEMOHT ABUTATe/ieid, CUCTEM M
arperaToB aBTOMOOWIeH»



OBIIIASI XAPAKTEPUCTUKA YYEBHOM JUCIIUAII/IUHBI OY1In.04
MATEMATHKA (6a30Bbli yPOBEHB)

MaremMaTHKa siBAsieTcsl GyHZAAMeHTa/IbHOW 0011je00pa30BaTe/IbHON AUCIUITHHON CO
CJIOKUBIIIMMCSI  YCTOMUMBBIM COZIEp>)KaHHEM U OOIMMH TpeOOBaHWSIMU K TIOJITOTOBKE
00yYaroIMXxCsl.

V3yuenne MareMaTHKU Kak mMpoduabHON 001jeoOpa3oBaTe/ibHONM — yueOHOM
JUCLUIJIMHBI, YUUTHIBalOIed crelu(Uky OCBavBaeMbIX CTYy/leHTaMH CHelUaJbHOCTU
23.02.07 «TexHuueckoe 06ciy)XKvBaHWe U DEMOHT JBWrartesieid, CUCTeM U arperaTos
aBTOMOoOuIel», obecrieunBaeTcs:

. BbIOOPOM pa3/IMUHBIX MMOAXOMA0B K BBe/IeHHI0 OCHOBHBIX TIOHSITUI;

. (hopMHUpOBaHMEM  CHUCTEMbI  yueOHBIX  3a/laHWK,  00eCcreunBaroIX
3¢ deKTUBHOE OCYIIeCTB/IeHUEe BLIOPAHHBIX 11€/IEBbIX YCTaHOBOK;

. oborairieHueM  CrieKTpa CTuieli  yueOHOM  /lesiTeTbBHOCTH 32 CYEeT

COTJIaCOBaHUsI C BeJyIIUMM [esiTeTbHOCTHbIMA XapaKTepUCTUKaMU CreliuaabHOCTH
23.02.07 «TexHuueckoe o00OCHV)KHMBAHWE ¥ DEMOHT JBUraTesied, CUCTeM W arperaToB

aBTOMOOWIICH.
[MpodunbHast coCTaB/siOIMasi OTpaXkaeTcsi B TpeOOBaHUSAX K  IO/ATOTOBKE
00yuaroIMXxCcst YaCTH:

. obIrielt cucTteMbl 3HAHWM: COZlep>KaTesibHble TIPUMEphI  HCI0J/Ib30BaHUS
MaTeMaTUYeCKUX Hjiel U MeTo/I0B B MpodecCHOHaIbHON JesiTeTbHOCTH;

. YMEHWM: pa3iuuie B ypOBHe TpeOOBaHUN K C/IOXKHOCTH ITPUMEHsIeMbIX
aJITOPUTMOB;

. MTPAKTHUUECKOTO HWCI0/Ib30BaHUsI TMPHOOPEeTeHHbIX 3HAHWUM W YMEHHH:

VHAWBUYaTbHOTO Y4eOHOT0 OIbiTa B IOCTPOEHUH MaTeMaTUYeCKUX MOZesiel, BBIMOTHEHUH
Hccre1oBaTe/IbCKUX TIPOEKTOB.

CozepkaHve yueOHOW UCIATIIMHBI Pa3pab0TaHO B COOTBETCTBUM C OCHOBHBIMH
cojiep>KaTeIbHBIMU JIMHUSIMU 00yUeHUs] MaTeMaTHKe:

o asnreOpanueckast TMHUS, BK/IFOUAOI[asi CHCTeMaTU3al[|i0 CBeJeHUM 0 UHMC/Iax;
M3yuyeHHe HOBbIX U 0000IeHHe paHee W3yueHHBbIX Orepalii (BO3BeJjeHWe B CTelleHb,
M3BJIeUeHre KOPHS, orapudMUpPOBaHNe, CHHYC, KOCUHYC, TAHT'€HC, KOTaHTeHC U 0OpaTHbIe
K HUM);

o W3yueHMe  HOBBIX BHJOB  UMCJIOBBIX  BbIpaXeHUd u  dopMy;
COBEPILIEHCTBOBaHME MTPAKTUYECKUX HAaBBIKOB U BBIYMC/IUTE/ILHOM KYJ/IbTYPbI, pacllipeHue U
COBEPIIIEHCTBOBaHME a/reOpanuecKoro arrapaTa, COPMHUPOBAHHOTO B OCHOBHOM IIKOJIe, U
ero TpUMeHeHHre K pelleH|0 MaTeMaTUueCKUX 1 MPUK/IaJHbIX 3a/1ay;

o TeOpeTUKO-(PYHKIIMOHa/IbHAs JIMHUS, BK/IOUAOljasi CUCTeMaTH3alui0 U
paciliipeHre CBefleHMM 0 (YHKIUSX, COBEpIIEeHCTBOBaHWe Trpauueckux yMeHuw;
3HaKOMCTBO C OCHOBHBIMU WJIeSIMH W MeTO/laM{d MaTeMaTUueCKOTOo aHaiu3a B o0Obeme,
MO3BOJISIFOLLEM ~ MCC/Ie[JOBaTh  d/eMeHTapHble (YHKLMA U  pellaTb IPOCTeUIlne
reoMeTpuueckre, pusryeckue U Jpyrue rnpuKIaJHble 3a/1auy;

o JIMHUSI ypaBHEHWNW W HepaBeHCTB, OCHOBaHHas Ha TIOCTPOEHWU U
WCC/IeIOBaHUM MaTeMaTUUeCKUX MoJesiel, Tiepecekaromjasicsi C anrebpandyeckoit u
TeOpPeTUKO-(YHKLIMOHAbHON MHUSIMA M BKJIIOUAlOIasi Pa3BUTHE M COBEPIIEHCTBOBAaHHE
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TeXHUKW aireOpanyeckux mpeoOpa3oBaHUN [Jisi pelleHus YpPaBHEHWH, HEPaBeHCTB W
cucreM; ¢GOpMHpOBaHHE  CIIOCOOHOCTM  CTPOMTb W MCCAeIOBaTb  IPOCTeMIIne
MaTemMaTUueCKhe MOJe/IM TpH pelleHUuM TPUKIaAHbIX 3a/ay, 3afau M3 CMEeXHbIX WU
CrieljabHbIX AUCLIUILIVH;

J reoMeTpuuecKasi JIMHUS, BK/IHOYAIOLasi HarJsiiHble TIpeJCTaB/eHUs O
MPOCTPAHCTBEHHbIX (GUTrypaXx U H3ydeHWe UX CBOWUCTB, ¢opMHpOBaHHWE U pPa3BUTHE
TIPOCTPAaHCTBEHHOTO BOOOpa)KeHWs, pa3BUTHE CIIOCOOOB TIeOMETPUYECKUX HW3MEePEeHUH,
KOOp/IMHATHOTO U BEKTOPHOT'O METO/0B [/Is pelleHHss MaTeMaTHUueCKUX M TPUKIaJHbIX
3ajau;

J CTOXacTUYecKasi IMHUsI, OCHOBAaHHAsl Ha Pa3BUTHUM KOMOMHATODHBIX YMEHHH,
Tipe/iCTaB/ieHu 0 BePOSITHOCTHO-CTaTUCTUUECKUX 3aKOHOMEPHOCTSIX OKPY’Kalolllero Mupa.

MECTO YUYEBHOM JIUCITUIIVIMHBI B YYEEHOM IIJIAHE
YuebHas aucipmMHa «MaTteMaThKa» (0a30BbIli YpOBEHb)  SIBSIETCST yueOHBIM
npeiIMETOM 00s13aTesIbHOM MpeaMeTHON ob6sactu «Marematika u uH(opMatka» PI'OC
cpeaHero obiiero o6pa3oBaHUsl.
YuyebHasi AuUCLUIIMHA «MareMaTHKa» (0a30BbIli  YPOBEHbB) v3yyaeTcsi B
obiieo6pa3zoBarebHOM 1MK/Ie yuebHoro ryaHa OITOIT CITO Ha 6a3e oCHOBHOrO 0OIIero
obpa3oBaHMs C TOMyYeHHeM CpefHero obiero obpa3oBaHUs T0 crierjaibHOCTH 23.02.07

«TexHrueckoe O6CJ'I§Z>KI/IB8HI/IE W DEMOHT QBHF&TEHEﬁ, CHUCTEM U dI'DEraToB aBTOMOOWMIEH» .

PE3YJ/IbTAThI OCBOEHUA YUYUEBHOU JUCIIUITIIMHBI
OcBoenue cojep)KaHusi yueOHOW AWUCIUIUTMHBI «MaremaTvka» (0a30BbIii YPOBEHB)
obecrieunBaeT AOCTWKEHUE CTYZEHTaMH CeyIOLUX pe3y/1bmamoe:
* JIUMHOCMHDIX:

chOpMHPOBaHHOCTH Mpe/CTaB/IeHNI O MaTeMaTHKe KaK YHUBepCalbHOM $i3bIKe
HayKu, CpeJCTBeé MOJe/NUPOBaHUsl SIBIeHWW U TIPOLeCCOB, WJesX U MeTojax
MaTeMaTHKW;

MOHMMaHWe 3HAaUMMOCTH MaTeMaTWKU [is Hay4HO-TeXHHWYeCKOro IMporpecca,
c(OPMHPOBAHHOCTL OTHOIIIEHUsT K MaTeMaTHKe KakK K YacTH 00IedesioBeyecKoi
Ky/JbTypbl Yepe3 3HAaKOMCTBO C WCTOpWeN pa3BUTUS MaTeMaTuKW, 3BOJIIOLMein
MaTeMaTUueCKuX ujewu;

pa3BUTHe JIOTUYEeCKOTO MBIIIJIeHUs, TPOCTPAaHCTBEHHOTO BOOOpa’keHws,
a/ITOPUTMUYECKOW KYJIbTYpPhl, KPUTUYHOCTH MBIIIEHUS Ha YPOBHe, HeoOXOAWMOM
i Oyayiel rnpodeccMoHalbHON JesITeIbHOCTH, /I TIPO/IO/DKeHUsT 00pa3oBaHus U
camMoo0pa3oBaHus;

OB/laZileHe MaTeMaTHYeCKUMM 3HaHUSIMH W YMeHHUsMU, HeoOXOJUMbIMU B
TIOBCEJJHEBHOM >KW3HH, [IJii OCBOEHUSI CMeXXHbIX eCTeCTBeHHOHAyUHBIX AUCLUIUIMH U
JVICLIUTITMH TTPOQ)eCCUOHATBHOTO LIMKIIA, /ISl T0/TyYeHus1 0Opa3oBaHus B 00/1aCTsX, He
Tpebyrolux yriy0b1eHHOM MaTeMaTHueCKOU Mo/ ;T OTOBKH;

TOTOBHOCTBb M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM UMC/ie CaMOOOpa30BaHMUIO,
Ha TIPDOTSDKEHUMM BCell JKM3HM; CO3HaTellbHOe OTHOLIeHWe K HerpepbiBHOMY
0o0pa3oBaHMI0 KaK YC/JOBHIO YCIellHoW mnpodeccuoHasibHOM U 00IeCTBeHHOM
JlesiTe/IbHOCTY;



TOTOBHOCTB U CITOCOOHOCTb K CAaMOCTOSITE/TbHOM TBOPUECKOW M OTBETCTBEHHOM
JesITeNTbHOCTH;

TOTOBHOCTb K KOJUIEKTHBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
obpa3oBaTe/ibHOM, 00IIeCTBEHHO T0JIe3HOM, yueOHO-HUCC/Ie0BaTe/TbCKOM, TTPOEKTHOMN
Y IPYTUX BU/AX JIeSTeTbHOCTH;

OTHOIIIeHHe K TPodeCCHOHATBHOM /IeATeTbHOCTH KaK BO3MOXXHOCTH YUacCTHsI B
pellleHnyd  JIMYHBIX, OOIIeCTBEHHBIX, TOCY/IapCTBEHHBIX,  OOIIeHAI[MOHATBHBIX
npobJiem;

* MemanpeomemHbIX:

yMeHHe CaMOCTOSITeJIbHO OfpefiensaTh Lend [JesTelbHOCTU W COCTaB/ATh
TJIaHbl  JIeSITeJTbHOCTH;  CaMOCTOSITe/TbHO — OCYILeCTB/ISATb, KOHTPOJMPOBaTh M
KOPPEeKTUpOBaTh JleATe/IbHOCTb; MCIO/Ib30BaTh BCe BO3MOJKHBbIE PeCcypchl [/t
JOCTWKEHHS TIOCTAaB/IeHHBIX 1ieJied W peayu3aliv IJIaHOB JIesiTe/TbHOCTH; BbIOMpaTh
yCIellTHble CTPAaTerny B Pa3/IMUHBIX CUTYaLIUsX;

yMeHHe TIPOAYKTHUBHO 0OL[aTbCs M  B3aWMO/EMCTBOBaTb B  TpoLiecce
COBMECTHOM [IesiTe/IbHOCTH, YUUTHIBATh TO3ULIMK APYTHUX YUaCTHUKOB JlesTelbHOCTH,
3¢ (deKTUBHO pa3peliaTb KOHGIUKTHI;

BJa/leHe HaBbIKaMM  TI03HaBaTe/lbHOW, yueOHO-UCC/iefoBaTe/bCKOW U
TIPOEKTHOMN /lesATe/IbHOCTH, HaBbIKaMM pa3pellleHdsi TipobjeM; CrocobHOCTE U
TOTOBHOCTb K CaMOCTOSITE/TbHOMY TOMCKY METOZOB pellieHUs MpaKTUUecKuX 3ajad,
TIPUMEeHEeHUI0 Pa3/InYHbIX METO/I0B TI03HAHMUS;

TOTOBHOCTb ¥  CIIOCOOHOCTb K  CaMOCTOSITEJIbHOM  WH(OPMALIMOHHO-
T03HABaTe/IbHOW [IeSITe/TIbHOCTH, BK/IFOYas yMeHHEe OPUEeHTHPOBATHCS B Pa3TMUHBIX
WUCTOYHMKAaX  uH(pOpMalvy, KPUTUYECKA OLIEHWBaTb W  HWHTEPIPeTHPOBAaTh
WH(OPMALIMIO, TIOTy4aeMyH0 U3 Pa3/InYHbIX UCTOUHUKOB;

B/Ia/leHHe SI3bIKOBBIMM CPeJICTBAMU: YMeHHe SICHO, JIOTMUHO ¥ TOYHO M3/1arathb
CBOIO TOUKY 3peHHs], UCTIOb30BaTh a/leKBaTHBIE SI3bIKOBbIE CPE/ICTBA;

B/a/leHMie  HaBbIKAMU  TI03HaBaTeJbHOW  pedieKCMM  KakK  OCO3HAHUS
COBepLLaeMbIX [IeMCTBUM U MBIC/IUTE/IbHBIX TIPOLIECCOB, UX Pe3y/bTaTOB M OCHOBaHUH,
TPaHUIL] CBOETO 3HAaHUS Y He3HAHUSs, HOBBIX MMO3HABATe/IbHBIX 3a/lay U CPEJCTB /IS UX
JIOCTYDKEHUS;

1]eJIeyCTPEM/IEHHOCTh B TIOMCKAX Y MPUHSATUN PelleHui, c000pa3uTeibHOCTb U
WHTYWLUsS,  Pa3BUTOCTb  TPOCTPAHCTBEHHBIX  IPeJCTaBleHU;  CIIOCOOHOCTD
BOCIIPUHUMATh KpPacoTy U TapMOHUIO MUPa;

®*  npeoMemHbIX:

chOpMHUPOBAHHOCTL TIPe/CTaB/IeHHWH O MaTeMaTHKe KaK uacTh MHUPOBOM
KyJIbTYPbl ¥ MeCTe MaTeMaTHKH B COBPEMEHHOM IMBU/IM3AL[MM, CIOCO0AaX OIMMCAHUS
sIBJIEHUM peaslbHOTO MHPA Ha MaTeMaTHyeCKOM SI3bIKe;

chOpMUPOBAHHOCTb  TIPE/CTAaBAeHWHA O MaTeMaTHUyeCKUX TOHATUAX KakK
Ba)XXKHEUIINX MaTeMaTHUeCKUX MOJesisiX, TI03BOJISIOLIMX OMUCHIBaTh M M3ydaTh pa3Hbie
TpOLIeCChl U sIBJIEHUsI; TMOHMMaHWe BO3MOXXHOCTU aKCHOMAaTHYeCKOTO TIOCTPOeHHs
MaTeMaTHUeCKHUX TeOPU;

B/aJleHe MeTOJaMU [l0Ka3aTelbCTB U aJirOPUTMOB pellleHUs, yMeHue UX
TIPUMEHSITh, TIPOBOJUTD Jl0Ka3aTesbHbIe PACCY’K/eHHUs B X0/le pellleHus 3a/iay;



B/IaJleHMe  CTaHJapTHbIMM  TIpMeMaMH  pellleHus]  pal[MOHa/lbHbIX U
VppalLMOHa/bHBIX, T0Ka3aTe/lbHbIX, CTeNeHHbIX, TPUTOHOMETPUUECKHWX ypaBHEHWN U
HepaBeHCTB, WX CHUCTEM; MCIOJIb30BaHHE T'OTOBLIX KOMITbIOTEPHBIX TPOrpaMM, B TOM
yucsie Jis TIOUCKA MyTH pellieHys U WTIOCTPALIUU pellieHrsl ypaBHeHUN U HepaBeHCTB;

c(hOpMHPOBAHHOCTh TIPEJCTaB/eHU 00 OCHOBHBIX MOHATUSX MaTeMaTHUECKOTrO
aHa/iM3a U UX CBOMWCTBax, BjajleHWe YMeHHeM XapaKTepr30BaTh MoBejieHue (DyHKLUH,
WCIO0/Ib30BaHMe TOMy4YeHHbIX 3HAHWW [I/I1  ONMCAHWS W aHajau3a peasibHbIX
3aBUCUMOCTe;

B/IaJleHMe OCHOBHbIMM TOHATUSIMU O TUIOCKMX W TPOCTPAHCTBEHHbBIX
reoMeTpuueckux ¢urypax, UX OCHOBHBIX CBOWCTBax; C(OPMUPOBAHHOCTb yMeHUs
pacrio3HaBaTh reoMeTpuueckue (Urypbl Ha uepTexkax, MOZe/sIX U B peajbHOM MUPE;
TpUMeHeHUe H3y4YeHHbIX CBOWCTB TeoMeTpuueckKux Guryp u Gopmyn [jsi pelleHus
reoMeTpUUeCcKHUX 3a/lau Y 3a/jau C MPaKTUUeCKUM CoZiepKaHueM;

c(hOpMHUPOBAHHOCThL TIPe/ICTAB/IeHUM O TIpoljeccaX W SIB/IEHUSX, WMEIOIINX
BEpPOSITHOCTHBIA XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEDHOCTSX B peasbHOM MHUpe,
OCHOBHBIX TIOHSITUSIX 3/€MEHTapHOW TeOpUM BepOSITHOCTEeM; yMeHWM Haxo[uTb W
OLIeHWBATb BEPOSITHOCTHA HACTYIUIEHHUSI COOBITMM B TPOCTEUIIMX IMPaKTHUeCKUX
CUTYalLUsIX U OCHOBHbIE XapaKTePUCTHUKU C/TyYalHbIX Be/TMUUH;

BJlaZileHre HaBbIKaMM MCII0JIb30BaHUsI TOTOBBIX KOMIIBIOTEPHBIX IMPOrpamMM IpU
pelleHnH 3a/au.

COJIEP)KAHUE YYEBHOW JUCIATTAHBI
BBE/JEHUE

MaremaTiKa B HayKe, TeXHUKe, 5KOHOMMKe, WH(OPMAL|MOHHBIX TEXHOJIOTHSX U
NpaKTUYeCKON JesaTenbHOCTU. Llenn M 3afauv U3yuyeHHsi MaTeMaTUKU IPU OCBOEHWUH
CIejuaJbHOCTH

AJITEBPA

Passumue nonamus o uucne

llenbie u panyoHanbHble uWcsa. [leficTBUTesbHbIe uncia.  IIpubnudiceHHble
eblyucneHusi. KomniekcHble uucaa.

ITpakmuueckue 3aHssmus.

ApudmeTtrueckre 1eHCTBUS HaZi KOMIJIEKCHBIMHU UHC/IaMHU.

KOPHMN, CTEIIEHA U JIOI'AP®MbI

KopHau u crenenu. KopHu HaTypanbHOM CTelleHH U3 uuc/la U ux cBorcTBa. CrerneHu
C palMoHaNbHBIMU [IOKa3aTensiMM, KX cBoicTBa. CremeHHM C [1eHCTBUTE/bHBIMU
nokasaresisimu. Cgolicmea cmeneHu ¢ delicmeumesbHbIM NOKA3amesnem.

Jlorapudm. Jlorapudm wumcia. OcHoBHOe jorapuMuueckoe TOXZECTBO.
HecatruHble U HaTypasbHble norapudmel. [1paBuna AelictBuii ¢ norapudmamu. [lepexon K
HOBOMY OCHOBAHMUIO.

ITpeoGpa3oBanue ajredpanyecKux BBIPa)KeHHH. [TpeobpasoBaHue
pallMOHa/IbHbIX, WPPaLjMOHA/JbHBIX CTeleHHbIX, II0Ka3aTelbHbIX W JIOrapu(MUYeCKHUX
BbIp&KEHUM.

IIpakmuueckue 3aHssmus.

[TpeobpasoBaHue BbIpa)KeHUH, COZiepKalliiX CTeNeHH.



PemieHuie rokasarebHbIX YPaBHEHU.

PemeHuie norapumMuueckix ypaBHeHUM.

PerieHuie rokasarenbHbIX U J0rapuPMUUeCKUX YpaBHEHUM U HEPABEHCTB.

OCHOBBI TPUTOHOMETPUN

OcHoBHble noHsTHA. PaguanHHas Mepa yrza. BpaiatensHoe awkeHue. CHHYC,
KOCHHYC, TAHT€HC ¥ KOTaHI'eHC YHuCIa.

OCHOBHbIe TPUTOHOMeTPUUeCKUe TOXKeCTBa

@®opmysibl TipuBefieHUsA. Dopmysibl ciiokeHus. Dopmyibl  yaBoeHUsi. Dopmysibl
NO/A0BUHHO20 y21d.

[Tpeobpa3oBaHust MPOCTEMIINX TPUTOHOMETPUUECKUX BbIPayKeHUH

[Tpeobpa3oBaHue CyMMbl TPUTOHOMETPUUECKHWX (YHKIMA B TpOM3BefieHHe WU
Tpou3Be/ieHHs1 B CyMMY. BbipadiceHue mpueoHomempuueckux (QyHKyuil yepe3 maH2eHc
NO/A0BUHHO20 ap2yMeHmd.

TpuroHoMmeTpuyeckre ypaBHeHUs 1 HepaBeHCTBa

[Mpocreiimye TPUTOHOMEeTpPHUYeCKHe ypaBHeHUsI. Ipocmeliwue
mpu2oHoMempuuecKkue HepageHcmad.

O6patHble TpUroHOMeTpruYeckue (GYHKLUH. APKCUHYC, apKKOCHHYC, apKTaHT eHC.

ITpakmuueckue 3ausamusi.

PemeHve yrpa)kHeHWM Ha yIOpOIeHWe TPUTOHOMETPUUECKUX  BbIPayKEHUM.
(OcHOBHBIE  TpPUTOHOMETPUUECKHE  TOXAECTBa, (OPMYJbl  CIOXKEHUs, Y/[BOEHUS,
npeoOpa3oBaHKe CyMMbl TPUTOHOMETPUUeCKHX (DYHKI[MI B MPOM3Be/ieHre, peoOpa3oBaHue
TIpOU3Be/|eHNsI TPUTOHOMEeTPUUeCKUX (PYHKIUH B CyMMY.)

PerieHrie TPUrOHOMETPUUECKUX YPaBHEHU.

[TpocTeiiiirie TPUrOHOMETPUYECKHe HEPaBEHCTBa.

®YHKIVU, X CBOMICTBA U TPA®UKU

®yukuuu. OO6nacTh orpejesieHUss U MHOXeCTBO 3HaueHMH; rpaduk (GyHKIWH,
roctpoeHue rpadmKoB (PYHKIMM, 3aZJaHHBIX Pa3/TMUHBIMU CITOCOOAMHU.

CBoiictBa ¢yHKIUH. MOHOTOHHOCTb, UETHOCTb, HEUETHOCTb, OrPaHUUYEHHOCTb,
nepuonYHOCTb. [IpoMeXyTKr BO3pacTaHusi W yObIBaHWs, HauOoblllee W HavMeHblllee
3HaueHusi, TOUKU KCcTpemyMa. ['padpuueckas uHTepriperauys. [IpumMepsl GyHKIIMOHATBHBIX
3aBUCUMOCTeM B peasibHbIX TMpolieccax U siB/ieHUsiX. ApudMeTuueckue orepalydd Haj
(YHKLUSAMU.

CnoxxHast pyHKUus (Komro3uLys). IToHsmue o HenpepbleHOCMU (PYHKYUU.

Ooparabie ¢yHknuu. Ob61acmb onpedeneHuss U 064acmb 3HaueHUll 0OpaAmMHoLl
¢yHkyuu. I'padpux obpammoti pyHKyuu.

CreneHHbIe, OKa3aTe/IbHbIE, TorapudpmMuuecKie ¥ TPUroHOMeTpUUecKHe
(yHKIMH.

O6patHble TpuroHoMeTpuueckre GpyHkuyu. Orpegenienys: GyHKLWM, UX CBOMCTBA U
rpauvku.

[Tpeobpa3oBanusi rpadukoB. IlapasienbHbIN MepeHOC, CUMMeTPUst OTHOCHUTEBbHO
oceil KOOpJWHAaT W CUMMETpPHsI OTHOCHTENbHO Hayala KOOpPAWHAT, CHMMETpPHUS
OTHOCHUTEJILHO TIPSIMOM y = X, pacTsbDKeHHe U CxKaThe B/I0JIb 0Cceli KOOpJUHaT.

ITpakmuueckue 3aHsamus.

[Tpeobpa3oBanus rpadvka QyHKIUM.



HAYAJIA MATEMATUYECKOI'O AHAJIU3A

ITocnepoBarenbHocTH.  CriocoObl  3a@aHMss U CBOMCTBA  YMCJIOBBIX
M0C/1e/I0BaTe/IbHOCTEM.

ITonsamue o npedene nocredogamenbHocmu. CyujecmgogaHue npeoena MOHOMOHHOU
02paHuyeHHoll nocaedosamenbHocmu. CyMMUpOBaHUe Moc/iefioBaTe/ibHOCTel. beckoHeuHo
yOBbIBatoIIasi reoMeTpryeckKast Iporpeccysi U ee CyMma.

IlpousBopHas. [loHATHe O TIPOM3BOJHOW (YHKLMM, ee TeOMeTPUUecKuil u
(u3nyeckuii CMbIC/. YpaBHeHHe KacaTe/lbHOM K rpaguky pyHKUuM. [Ipor3BoHbIE CYMMBI,
pa3HOCTH, TPOU3Be/leHus], yacTHble. [IpoM3BO/IHBIE OCHOBHBIX 3/1eMEHTapHbIX (YHKLUM.
[lpuMeHeHre TPOM3BOAHOM K WCCAEeJOBAaHMIO (YHKLMI U T[OCTPOEHUI0 TIpadMKOB.
ITpouseodHble obpamHoll hyHKyuU U Komnosuyuu GyHKYuu.

[TprMepbI UCIO/Tb30BaHUsI TIPOM3BOIHOM /IJ1sl HAXOXKAEHUSI HAWIYYLLero pelieHus B
MPUK/IaJHbIX 3aZlauaX. Bropasi mpon3BozHasi, ee reoMeTpUUeCKUd U (PU3NUECKUI CMBICII.
HaxoskaeHre cKOpoCTH [i/1s TIpoLiecca, 3alaHHoro ¢popmy/ioi U rpadukoMm.

IlepBooOpa3Hass W wuHTerpai. IIpyMeHeHWe OMpee/IeHHOTO WHTerpasa [yisi
HaXOX/JeHUsl TUIOL[AAW KpUBOJIMHEHHON Tparneiyu. @Popmyna HeroTroHa—/lelibHuIIa.
ITprMeps! IpUMeHeHUs UHTerpasa B (pu3rke ¥ reOMeTPUH.

ITpakmuueckue 3ausamusi.

ITpenen nocieoBaTe/IbHOCTH.

WccnenoBanue (yHKIMN C TOMOLLBIO TPOU3BO/IHOM.

Haxox/jeHre HanbosIbIlero ¥ HauMeHbIIIero 3HaueHui (QyHKLMH.

YPABHEHNA 1 HEPABEHCTBA

YpaBHeHHUssT ¥ cCHUCTeMbl YypaBHeHHMH. PallloHa/bHble, HppalMOHaJ/IbHbIE,
ToKa3aTe/bHble U TPUTOHOMEeTpUYeCKHe YPaBHEeHHUSI U CUCTEMBI.

PaBHOCH/IBHOCTb ypaBHEHU!, HepPaBeHCTB, CUCTEM.

OcHOBHbIE TIpHeMbI MX pellleHus (pas/o)kKeHWe Ha MHOKUTe/H, BBeZleHHe HOBBIX
HeH3BeCTHBIX, TI0/|CTaHOBKA, rpaduueckuii MeTo[).

HepagencrBa. ParioHasneHble, VppaljoHa/bHble, roKa3aTe/IbHble u
mpuzoHomempuueckue HepaBeHCTBa. OCHOBHbIE TIPUEMBI UX pellleHUs..

Hcnonb3oBanue cBoicTB U rpa¢ukoB GyHKUHMN NpU pelieHUH YPaBHEHHH H
HepaBeHCTB. MeTo/ uHTepBanoB. M300paxeHre Ha KOOPAWHATHOW IJIOCKOCTH MHO>KECTBA
pellleHHi YpaBHEHUI U HePaBeHCTB C IByMsl [IepeMeHHbIMU U UX CHUCTEM.

ITpuknaodubie 3a0auu

[TprMeHeHre MaTeMaTUUeCKMX METO/IOB [i/Is pelleHUs CcofepykaTebHbIX 3a/lau U3
pa3/IMYHbIX 00/1acTel HayKU 1 NPaKTHKU.

VHTepnipeTaliyisi pe3ysbTaTa, yueT peajbHbIX OrpaHUUYeHHUH.

IIpakmuueckue 3aHsamus.

VppatvioHasibHble HepaBeHCTBa U OCHOBHbIE MeTO/Ibl UX PelleHMsl.
CucTeMbl pallMOHaIbHBIX ypaBHEHUN U OCHOBHbIE METO/IbI UX pellieHUs.
KOMBUHATOPUKA, CTATUCTUKA 1 TEOPUS BEPOSTHOCTEN
OJ/1eMeHThI KOMOMHATOPUKH

OcCHOBHbIE TIOHSTUS KOMOWHATODUKU. 3aZiaud Ha TIO[CUeT YHuC/a pa3MelleHHH,
1epecTaHoOBOK, coyeTaHW. PelleHue 3aj7au Ha nepebop BapuaHToB. ®opmyna 6uHOMa
HotoTroHa. CBoiicTBa OMHOMMHANBHBIX K03 duipeHToB. TpeyronbHuk Ilackans.
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IIpakmuuecKue 3aHsimusl.
PerreHrie KOMOMHATOPHBIX 3a71ay.
O/1eMeHTBI TeOPHHU BepOSITHOCTe!

Co0bITHe, BepOSTHOCTb COOBITHS, CJIOXKEHHE U YMHOKeHHe BeposiTHOCTel. TToHsmue
0 He3agucumMocmu cobbimutl. /JuckpemHas cay4aliHasi 8eAU4UHd, 3aKOH ee pacnpeoe/eHusl.
Yucnosble xapakmepucmuKku OUCKpemHOU cay4alHol eenuyuHbl. IloHsamue o 3akKoHe
fonbwux uuces.

JJIeMeHTBbI MaTeMaTH4YeCKON CTaTUCTUKU

[lpencraBnenvie faHHbIX (TaOnMLBl, JAWarpaMMmel, TpaduKu), 2eHepanbHAs
COBOKYyNnHOCMb, 8bIOOpKA, cpedHee apugmemuueckoe, meouaHd. IloHsmue o 3adauax
mamemamuyeckol cmamucmuku.

PeweHue npakmuueckux 3a0au ¢ npumeHeHUem 8epOSIMHOCMHbIX Memoo08.

IIpakmuueckue 3aHsamus.

BbruniciieHne BeposiTHOCTEM.

'EOMETPUA
IIpsiMble U MJIOCKOCTH B NPOCTPAaHCTBE

B3anMHoe pacrnionokeHye JBYX IPSIMBIX B IIPOCTpaHCTBe. [lapasienbHOCT NPSMON
u niockocTtu. IlapannensHocTh mockoctel. [lepneHMKyASIpHOCT NPSIMOM U MJIOCKOCTH.
[TeprieHAVKy/Ip ¥ HAaK/JIOHHAsA. YTOJ MeXKAY MPSIMOM M IJIOCKOCTHIO. [IByrpaHHBIM YroOJl.
Yron mexxay miockocTsaMy. IleprneH MKy IS pHOCTb ABYX IJIOCKOCTEN.

'eomeTpuueckre Tmipeobpa3oBaHMsi IPOCTPAHCTBA:  IapasjieflbHbId  TepeHoc,
CUMMeTpUs1 OTHOCUTEJILHO IVIOCKOCTH.

[lapannensHoe  mpoekThpoBaHWe.  [l1owjadb  OpMO2OHA/NBHOU  NpOeKyuu.
N306pa’keHre POCTPAaHCTBEHHBIX (PUTYP.

IIpakmuuecKue 3aHsimusi.

[Tpr3HaKy ¥ CBOMCTBA Mapasile/IbHbIX U NeprieH/IUKY/ISPHbIX IIOCKOCTeM.

[TapasenbHOe POEKTUPOBAaHKe, ero CBOUCTBA.

MHoOrorpaHHuKH.
Bepimnel, pebpa, rpaHu MHOrorpaHHUWKa. Pazeepmka. MHozo2paHHbie Yebl.

Bbinykable mHo2o2paHHuKu. Teopema Diinepa.

IIpusma. Ilpsamas u HakioHHasa nipusMa. IlpaBunpHasa mnpusma. I[lapamienenurnef.
Ky®.

ITupamupa. [IpaBunbHasg nupamuza. Y ceueHHas nupamuza. Terpasap. Cummerpuun
B Ky0Oe, B mapasuiesieniuriefie, B ipu3Me 1 mupamujie. CeueHusi KyOa, MPU3MbI U MTAPaMHU/IBL.
[TpeacraBneHye o MpaBUIBHBIX MHOTOTpaHHUKaX (TeTpaszpe, KyOe, oKTaszpe, foJeKaspe
Y UKOCas3/pe).

Tesla ¥ NOBEPXHOCTH BpalleHUs!

Llunuuzap v KoHyc. YceueHHbIN KoHyc. OCHOBaHUe, BbICOTa, OOKOBasi IOBEPXHOCTb,
obpas3ytoirast, pa3BepTka. OceBble ceueHUst M CeUeHWsl, Mapasiie/ibHble 0CHOBAHHIO.

[ITap u cdepa, nx ceuenusi. KacarenbHasi 10cKoCTh K cepe.

WN3mepeHus B reoMeTpuu

O6mnem u ero usMmepenue. MHterpanbHasi popmysia oo6bemMa.

®opmynbl 06beMa Kyba, IpsSIMOYTO/BHOTO Mapajuiesierniuresia, IpyU3Mbl, LUIUH/PA.
®opmynbl o6bema nypaMuzibl U KoHyca. @opmyribl TUIoa |y MOBEPXHOCTeN LIWIMHAPA U
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KoHyca. @opmysbl 06beMa 11apa v MoIazu cdepsl.
[Tomo6wue Ten. OTHOILIIEHUS TUIOIA/Iel ITOBEPXHOCTeH U 00BeMOB ITOZI00HBIX TeJl.
KoopauHaTbl ¥ BEKTOPBI

[TpsmoyronbHast (fekapToBa) CUCTeMa KOOpAWHAT B IpocTpaHcTBe. Popmyna
pacCTOSIHUS MeXK/y IByMs TOUKaMH. Y paBHeHUs1 cpeprl, n10cCKocmu U npsiMotl.

Bektopbl. Mopyns BekTopa. PaBeHCTBO BekTOpoB. (Crio)KeHHe BEKTOPOB.
YMHOXKeHHe BeKTopa Ha uuc/10. PasjokeHue BeKTOpa IO HarpaB/eHUsM. YTOJ MeXAy
aByMs BekTopamu. IIpoekiuus BekTopa Ha ocb. Koopaunatel BekrTopa. CkaispHOe
Ipou3Be/ieHre BeKTOPOB.

Vcnosnp30BaHre KOOpPAWHAT M BEKTOPOB IPU  peLIeHMM MaTeMaTHYeCKUX |
MIPUKJ/IaJHBIX 3a/iau.

ITpakmuueckue 3aHssmus.

BekTopsl. [lelicTBYS HaJl BEKTOpaMH.

CkasispHOe TIpou3Be/ieHre BeKTOPOB.
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TEMATUYECKOE INTAHUPOBAHUE
[Ipu peamu3aruu  coziep)kaHus — oOijeobpa3oBaTe/bHOM — yueOHOM
MUCITUTIINHBI «MareMatrka» (6a30BbIM ypoBeHb) crerfranabHocTu 23.02.07.
TexHuueckoe o0OCTy)XMBaHHWE W DPEMOHT JBWUraTe/iel, CUCTeM M arperaros
aBTOMOOW/IeN (TexHWUeCKW TMpoduib) MakcuMasibHas ydeOHasi Harpys3ka
oOyuaroruxcst coctabiisieT — 234 yaca. M3 Hux ayautopHas (obsi3aTesbHast)
Harpy3ka obyuaroiuxcsi — 234 yaca.

TeMaTHYeCKHUH IJIaH

Bup, yueGHoii paborsi Ko/muecTBo yacoB
AypuTtopHble 3aHATHA. Coiep)KaHue 00yJeHus.
Bgegenue 2
PasBuTHe MTOHATHUSA O UKCTIe 10
KopHu, cTeneHu U jiorapyu(mbl 30
[IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE 20
KombnHaToprka 8
KoopavHaTthl ¥ BEKTOPBI 16
(OCHOBBI TPUTOHOMETPUU 30
DyHKLMY U TpadyKu 18
MHOrorpaHHUKY U KpyrJible TeJia 25
Hauasia MaTemMaTUeCcKoOro aHaausa 24
HTerpas v ero ripuMeHeHve 16
JJIeMeHThI TEOPUU BEPOSITHOCTEH U MaTeMaTUUeCKOW CTaTUCTUKU 15
YpaBHeHVs U HepaBeHCTBa 20
liToro 0
[TpomeskyTouHasi aTTecTalysi B popme 3K3ameHa
CamocrosiTenbHasi paboTa B paMKax 3K3aMeHallOHHOW ceccuu 10
Koncynbrarus 2
OK3aMeH 6
Wroro 252
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XAPAKTEPUCTUKA OCHOBHEIX B1/IOB YUEEHOM

OJEATEJIBHOCTU CTYJEHTOB

Copepxanue
00yueHHsn

XapakTepuCTHKA OCHOBHBIX BH/IOB /IeITe/IbHOCTH CTY/IeHTOB (Ha
YPOBHE y4eOHBIX [[eHCTBHI)

BBeaenue

O3HakoM/IeHHe C POJIbI0 MaTeMaTHKU B HayKe, TeEXHUKe, SJKOHOMUKE,
YMHGOPMALIMOHHBIX TeXHOJIOTUSIX U TIPAKTUUeCKOU /lesTe/TlbHOCTH.

AJITEBPA

PasButue
TIOHATHA O
qucae

BoinosiHeHue apudMeTHUeCcKUX AelCTBUM HaZl UMC/IaMu, coueTast
YCTHBIE U NMMCbMEeHHbIe TIPUEMBI.

HaxoxaeHve puO/IMKeHHBIX 3HaUeHU BEIMUMH U TTOTPEITHOCTEH
BbIUMC/IeHUH (aOCOMIOTHOM U OTHOCUTETbHOM); CpaBHEHHE YUC/IOBBIX
BbIp&KEHUMU.

HaxoxaeHue omboK B MpeoOpa30BaHUsIX U BEIUNC/IEHUSIX (OTHOCUTCS
KO BCEM MYHKTaM MTPOrpPaMMbl)

Kopun,
CTereHH,
snorapu¢mbl

O3HakomIIeHHe C MMOHATHEM KOPHS N-il CTelleHu, CBOMCTBaMU
paZiIMKaJioB U MpaBUIaMU CPaBHEHUS] KOPHEH.

dopmy/MpoBaHue orpesie/IeHUs1 KOPHS U CBOWCTB KOPHEH.
Borunciienne v cpaBHeHUe KOPHEU, BBITIOJTHEHUE TPUKWUKA 3HAUEHUST
KODHSL.

[Tpeobpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIDAKEHHUH, COZepPrKaILUX
pajiviKasbl.

BrinosiHeHne pacyeToB no (opMysiaM, COZleprKalliiM paZUuKabl,
OCyIIleCTB/Isisl HeOOXOJUMBbIe MOJICTAHOBKHU U TIpeoOpa3oBaHwUs.
OrnipesiesieHre paBHOCU/IBHOCTU BbIpaXKeHUH C paJiiKaiaMu. PelieHue
VIppaLMOHAJIbHBIX YPaBHEHUM.

O3HakoM/IeHHe C TIOHATHEM CTeleH! C JelCTBUTEeIbHBIM MTOKa3aTeleM.
HaxoxxeHre 3HaUeHWH CTeleH , UCI0/Ib3Ysl IPH He0OX0JMMOCTH
VHCTPYMEHTAa/IbHbIE CPe/ICTBa.

3anuceIBaHUe KOPHS N-ii CTeTIeHH B BU/le CTeTIeHH C APOOHBIM
TroKasartesjieM U Ha060poT.

dopmy/IMpoBaHue CBOWCTB CTerneHel. BeruncieHue crerneHei C
paLMOHaNIbHBIM 0Ka3aTesieM, BbIOJIHeHVe IPUKU/IKU 3HaUeHusI
CTeIeHH, CPaBHeHYe CTelleHeu.

[Tpeobpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIDAKEHHH, COZEepKaIUuX
CTeleHy, IPUMeHsIsl CBOMCTBA. PellleHue 1oKa3aTe/IbHbIX YPaBHEHUM.
O3HakoM/IeHHe C IPYUMeHeHeM KOpHel U CTeleHel NPy BbIUKMCIeHUN
CpeIHUX, [ieJIeHUU OTPe3Ka B «30JI0TOM CeueHUn». PerreHue
TIPUKJ/Ia/IHBIX 3a/1a4 Ha CJIOXKHbIE MPOLIEHTHI

[Tpeobpa3oBaHue
anrebpanuecKux
BbIpa>kKeHUM

BrimonHeHue ripeobpa3oBaHuii BeIpayKeHU, IpuMeHeHre GopMy,
CBSI3aHHBIX CO CBOMCTBaMU cTereHel u orapudmoB. OripesiesieHe
001aCcTH IOy CTUMBIX 3HAUEHHH JIOTapuMUUECKOro BhIpa>KeHUSI.
PerieHuie norapumMuueckux ypaBHeHUM

OCHOBBI TPUI'

OHOMETPUN

OcHOBHBIE
MOHATHUS

V3yueHue pajuaHHOTO MeTO/ja U3MepeHUs yI/I0B BpallieH!sl 1

WX CBSI3U C TPaJyCHOM Mepoit. I300pakeHre YI/IOB BpallleHUs Ha
OKPY’KHOCTH, COOTHEeCEeHHe BeJIMUMHBI YIJIa C er0 pacro/ioKeHreM.
dopmynupoBaHUe orpeiesieHrnii TPUrOHOMeTpUUecKrX GyHKLMN AJ1st
YIJIOB IIOBOPOTA Y OCTPBIX YIJIOB IIPSIMOYT0JIbHOI'O TPeYrojbHUKA U

00BsICHeHHe UX B3aUMOCBSI3U
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OcHoBHBIE

HPI/IMEHEHI/IQ OCHOBHBIX TPUI'OHOMETPHUUYECKUX TOXKAECTB AJIA

TPUTOHOMETPHY | BbIUMC/IEHUS 3HaYeHWI TPUTOHOMETPUUeCKUX (PYHKLMI 10 OJHOW U3

eckKue HUX

TOX/eCTBa

IlpeoOpa3oBanu | M3yueHre OCHOBHBIX ()OPMY/T TPUTOHOMETPUH: (POPMYJIBI CJIOXKEHHUS,

sl MPOCTeHIIUX | y/IBOeHUs,, Ipeobpa3oBaHusi CyMMbl TPUTOHOMETPHUUECKUX (PYHKLIMI B

TPUTOHOMETPHY | TIPOU3Be/leHUe U TIPOU3Be/IeHNUs] B CYMMY U IPUMeHeHUe Tpu

eCKHX BBIUMC/IEHUU 3HaYeHHsl TPUTOHOMEeTPUYeCKOr0 BbIpaKeHUsl U

BBIpa)KeHUH YTIPOLIeHHSs ero.
O3HakoMJ/IeHHe CO CBOKMCTBAMU CUMMETPUU TOUYeK Ha eIMHUYHOU
OKPY’KHOCTH U IIpUMeHeHHe UX JJisi BbiBoZia GOpPMYJI NpUBeIeHUs

ITpocreiimmue Perienue o opmysiaM ¥ TPUrOHOMETPUYECKOMY KPYTY NIPOCTEHIINX

TPUTOHOMETPHY | TPUTOHOMETPHUUECKUX YDPaBHEHUIA.

ecKue [TpumeHeHMe OOLMX METO/OB pellieHNsl YypPaBHeHUH (TIprBefieHHe K

yPaBHeHHA U JMHEeWHOMY, KBa/[paTHOMY, METO/, Pa3/I0’KeHUs1 HA MHOXKUTe/H, 3aMeHbI

HepaBeHCTBa repeMeHHOi1) NIpY pellleHny TPUrOHOMEeTPUUeCKUX ypaBHEHUH.
YMeHue oTMeuaTh Ha Kpyre pelleHust TPOCTeHIINX
TPUrOHOMETPHUYECKUX HepaBeHCTB

ApKCHHYC, O3HakoMm/IeHHe C TIOHSITHeM 00paTHBIX TPUTOHOMETPUUeCKUX (YHKLMH.

APKKOCHHYC, Vi3yueHue onpesiesieHHii apKCHMHYyCa, apKKOCUHYCa, apKTaHTeHca

apKTaHIeHC yrcia, popmynvpoBaHue UxX, n300pakeHHe Ha eHUUHON

yHucaa OKPY’KHOCTH, NTPUMeHeHHe TIPY PellleHWH YpaBHeHU

®YHKIIVH, UX CBOVICTBA Y1 TPA®UKHA

DYyHKIMH. O3HakoMJ/IeHHe C TTOHATHEeM IepeMeHHOM, pUMepaMH 3aBUCHMOCTel

ITonsiTne o MeXX/ly IlepeMeHHbBIMH.

HenpepbIBHOCTH | O3HaKOM/IeHHMe C MOHATHEM rpaduka, onpe/esieHre PUHAAIeKHOCTH

byskiun TOUKM rpaduky GyHkiuu. OnpepeseHye 1o ¢hopMyie NpocTekiiei
3aBHCUMOCTH, BH/ia ee rpaduka. BeipakeHue 1o popmysie oHOM
riepeMeHHOM uepe3 JIpyrue.
OsHakoMmJ/ieHHe C onpefiesieHreM (YHKLMH, (pOpMy/IMpOBaHUe ero.
HaxoxzieHne obs1acTu onpe/ienieHust ¥ 06/71aCTH 3HaueHUH QYHKLUU

CBolicTBa O3HakoM/IeHHe C IpUMepamMu (PYHKLIMOHAIbHBIX 3aBUCUMOCTEN B

(yHKIUU. peasibHbIX MPOLieccax U3 CMeKHbIX JUCLIATIIVH.

I'padmnueckas O3HakoMJIeHHe C [JoKa3aTeTbHbBIMU PacCy>KeHUsIMHA HEKOTOPbIX

HHTepIpeTalus. | CBOMCTB JMHEWHOW U KBaipaTUYHOM (DYHKLIMH, IPOBeJieHre

IIpumepsl WCC/leIoBaHUS TMHEeHHOM, KyCOUHO-TMHeHHOM, pPOOHO-TMHeHON 1

(yHKIMOHA/NIBH | KBaZlpaTUUHOM (DYHKLIMH, TOCTpoeHHe KX rpadukoB. [TocTpoeHue u

bIX yTeHue rpaukoB GyHKUMH. VccieoBaHre (QyHKLMM.

3aBucuMocTell B | CocTaBieHre BUIOB (DYHKLMI 110 JaHHOMY YCJIOBHIO, pellleHue 3a/au

peasbHbIX Ha 9KCTPEMYM.

npoueccax u BrimonHenue ripeobpa3oBanuii rpaduka GyHKIMN

sIBJIEHUSAX

OobpatHbIe W3yuenue roHsTuss 06paTHOM (QyHKLIMH, OTIpe/iesieHre BUa U

(pyHKIUN nocTpoeHue Tpadrika oOpaTHON YHKIMU, HAXOXKIeHHe ee 00/1acTH
oripeiesieHus ¥ 00/1acTH 3HaueHi. [IpumMeHeHre CBONCTB (DyHKIMIA
TIpY MCCJIeIOBaHUY YpaBHEeHWH U pellieHUH 3a/lau Ha SKCTPeMYM.
(O3HaKOMJIeHHe C MTOHATHEM CJIOKHOW (DYHKIMU

CreneHHbIe, Bbuncienune 3HaueHui GyHKLMHN 110 3HAU@HUIO apryMeHTa.

NnokKasarejbHble, | Onpe/iesieHye M0JI0’KeHUs] TOUKU Ha rpadyke 1o ee KOOpAWHATaM U

siorapumMmuyeck | HaobOpOT.
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ue u
TPUTOHOMETPHY
eckue pyHKIUH.
OoparHbie

TPUTOHOMeTPHY
eckue GpyHKIUH

Wcnonbs3oBaHre CBOWCTB (PYHKLMH J/isi CDaBHeHUs 3HaUeHUl cTereHel
Y ylorapr¢mMoB.

[TocTpoeHue rpayKOB CTeNEHHBIX U JIOTapU(PMUUECKUX (PYHKLIUM.
PelieHue rnokasaTe/ibHbIX U JIOrapu(pMUUeCKUX YpaBHEHUM U
HEepaBeHCTB I10 U3BECTHBIM aJrOpPUTMaM.

O3HakOMJ/IeHHe C TTOHATHEM HellpepbIBHOM MeproYecKoi (PyHKLUH,
(¢opMynMpoBaHKe CBOMCTB CHHYCA U KOCHHYCa, TIOCTPOEHHE UX
rpadMKoB.

O3HakoMJ/IeHHe C TOHATHeM rapMOHUYeCKUX KoJsiebaHuil 1 ipuMepaMu
rapMOHUYECKHX KoJyiebaHWH /17151 OTTMCaHKS TPOLIECCOB B GHU3MKe U
JApyryx 006/1acTsX 3HaHUSI.

O3HakoMJ/IeHHe C TTOHATHEM pa3pbIBHOW NepruoruuecKou QyHKIMY,
(opMynMpoBaHKe CBOMCTB TaHI€HCA U KOTAaHTeHCa, IOCTPOeHUe UX
rpaMKoB.

[IpuMeHeHre CBOMCTB (PYHKLIMI J/11 CDaBHEHUS 3HAUeHWH
TPUTOHOMETPHUYECKUX (PYHKLUH, pelleHNs TPUTOHOMeTPHUYeCKUX
yPaBHEHHH.

ITocmpoeHue 2paguxko8 06pamHbix mpueoHoMempuueckux QyHKyul u
onpeoeseHue no 2papukam ux ceolicms.

BeinosiHeHMe ripeo6pa3oBaHusi rpaMKoB

HAYAJIA MATE

MATHUYECKOI'O AHAJIN3A

ITocnepoBarenb
HOCTH

O3HakoM/IeHUe C TIOHATHEM YKUCI0BOM T0C/e0BaTeTbHOCTH,
criocobamu ee 3a/jaHusl, BEIUMC/IEHUSIMU €€ UJIeHOB.

O3HakomeHue ¢ noHsimuem npedend noc/a1e008ameabHOCMU.
O3HakoMJ/IeHHe C BbIUMCIEHHeM CyMMbI 0@CKOHEYHOT0 UMC/IOBOTO Psijia
Ha MpUMepe BBIYMC/IeHUsI CyMMbl OeCKOHeUHO yObIBaroiei
reoMeTpUYeCcKOU MPOrpecCu.

Perrenue 3a/1a4 Ha MpuMeHeHHe (HOPMYJIbI CyMMBI OeCKOHEUHO
yObIBarol1[eil reoMeTpHUUeCKOU Mporpeccuu

IIpousBogHas u
ee NpUMeHeHHe

O3HakoM/IeHHe C IOHATHEeM NPOM3BOHOM.

N3yyenue v popMyIMpoBaHUe ee MEXaHUYECKOTO U TeOMeTPUUeCKOro
CMBICJIa, U3y4YeHre aJirTOpYUTMa BbIUKC/IeHUs IPOM3BO/HOM Ha puMepe
BbIUMC/IEHUsI MTHOBEHHOM CKOPOCTH U YIJI0BOTO Ko3(duijeHTa
KacaTebHOU.

CocraB/ieHre ypaBHeHUs KacaTelbHOU B 00I1ieM BHUfe.

YcBoeHue TIpaBu/ JuddepeHIMpoBaHus, Tab/IUIbI TIPOU3BOJHBIX
371eMeHTapHbIX QYHKLWN, TIpuMeHeHue s AuddepeHIMpOBaHUS
(GyHKLMH, coCTaB/IeHUsl ypaBHEHUsI KacaTe/TbHOM.

N3yueHure TeopeM O CBSI3U CBOMCTB (DYHKIIMM U MIPOM3BO/IHOM,
¢hopmMyMpoBKa HX.

[TpoBefieHMe C MOMOLL[bIO TTPOM3BOJHON UCCIeJOBaHUS (PYHKLIUHU,
3a/jlaHHOM (hOpMYIOH.

YcTaHOBeHUe CBsI3U CBOMCTB (DYHKLIUU U TIPOU3BOJHOM M0 UX
rpadukam.

[TpuMeHeHre TIPOM3BOHOM /Jis pellieHusI 3a/jau Ha HaXoXK/eHue
HauOOJbIIIero, HAMMEeHbBILEro 3HaUeHHsI U Ha HaXOXK/eHHe SKCTpeMyMa

IlepBooGpa3Has
U MHTerpai

O3HakOMJIEHHE C TTOHSITHEM MHTerpasia ¥ epBooOpa3Hoii.
V3yueHue rpaBu/ia BIUUCIEHUs TIepBO0OPA3HOM U TeOpeMbI
HrroToHa—/lenbHumIIA.

PernieHre 3a/1au Ha CBsI3b IEPBOOOPA3HOM 1 ee IPOM3BOIHOM,
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BBIUHC/IEHUE TTePBOOOPA3HOM [/ JAHHOMW (QDYHKIIHH.
PerieHuie 3a/1au Ha IpUMeHeHYe WHTerpasa Jjisi BIUUCIeHUs
(bU3MYeCKMX BeJIMYMH U IJIoLa/ien

YPABHEHUA N

HEPABEHCTBA

YpaBHenust u
CHUCTEMBI
ypPaBHeHUM
HepaBeHcTBa u
CHUCTEMBI
HepaBeHCTB C
AByMS
nepeMeHHbIMH

O3HakoMJIeHHe C MPOCTEUIIMMU CBe/IEHUSIMU O KOPHSIX
anrebpanyecKx ypaBHeHUH, MOHATUSIMUA UCC/Ie[0BaHNsI YDaBHEHUN U
CUCTEeM ypaBHEHHUH.

Vi3yueHune TeopuM PaBHOCU/ILHOCTH YPaBHEHUM U ee IPUMeHeHUs].
[ToBTOpEHMe 3aryCH pellieHus CTaHAapTHBIX YPaBHEHUH, TPUeMOB
nipeobpa3oBaHus ypaBHEHHUH /IJ1si CBeZleHUsI K CTaHZAPTHOMY
ypaBHEHHIO.

PelieHue parjioHa/IbHbIX, UPPaLMOHA/IBHBIX, TTOKa3aTelbHbIX

Y TPUTOHOMETPUUeCKUX yPaBHEHUN U CUCTEM.

Wcrnonb30BaHre CBOUCTB U rpadyKoB (PyHKLWM J1Jis1 pelleHust
ypaBHeHUM. [ToBTOpeHre OCHOBHBIX NIPUEMOB PellleHHs] CUCTEM.
PelieHue ypaBHeHMI € IpUMeHeHVeM BCeX NPUeMOB (pa3/ioyKeHus Ha
MHOYKUTe/H, BBe/IeHHs] HOBbIX HEU3BECTHBIX, M0/ICTAaHOBKHY,
rpaduueckoro MeToza).

PelieHue crcTeM ypaBHEHUH C IPUMEHEHUEM pa3/IMUHBIX CIIOCOOO0B.
O3Hakom/ieHre C 00I[MMH BOTIPOCAMU pellieHHs] HePaBEeHCTB U
VICTI0/Ib30BaHue CBOWCTB Y IpavKOB (DYHKLMM NPY pelLleHur
HepaBeHCTB.

PeliieHrie HepaBeHCTB U CUCTeM HEPaBeHCTB C PUMeHeHHUsIMU
Pa3/IMYHbIX CIIOCOOOB.

[TprMeHeHHe MaTeMaTUUeCKHUX METOZOB /IJisl pellieHust
CoZiepsKaTeNbHBIX 3a/jau U3 Pa3/IMUHbIX 00/1acTell HAyKU U MTPAKTHKH.
VIHTeprnipeTHpOBaHKe pe3yJbTaTOB C YUeTOM peasbHbIX OrpaHUueHUM

3JIEMEHTHI KOMBUHATOPUWKU, TEOPUV BEPOAITHOCTEM 1

CTATUCTUKHN

OcCHOBHbIE M3yueHue rpaBrIa KOMOMHATOPHKY U TIPUMEHEeHe TIPY PelleHuH

NOHATHA KOMOMHATOPHBIX 3a/au.

KOMOMHATOpUKHU | PellleHrie KOMOMHATOPHBIX 3a/lay METO/IOM Tiepebopa U 10 MpaBuIy
YMHOYKeHHUsI.
O3HaKoM/IeHHe C TIOHSATUSMH KOMOWHATOPUKH: Pa3MelleHUsIMH,
COYeTaHUSIMU, TIepecTaHOBKaMH U (hOpMysIaMU /1l UX BbIUMCJIEHHSI.
OO6bsicHeHUe 1 TIpUMeHeHre (OPMYJT [/ BBIYUCIeHHS Pa3MelleHHH,
IepecTaHOBOK M COUeTaHU MpY pellieHnH 3ajau.
O3HakomsieHre ¢ 6uHoMoM HbroTOHA ¥ TpeyronbHUKOM [lackars.
PelieHre npakTHYeCcKHX 3aflay C UCIO/b30BaHUEM MTOHSATHH 1 MPaBUI
KOMOWHATOPHKH

O/reMeHTHI M3yueHue K/1aCCUUeCKOr0 OIpe/iesieHusi BEPOSITHOCTH, CBOMCTB

Teopuun BEPOSITHOCTH, TEOPEMBI O CyMMe BEePOSITHOCTEH.

BepOATHOCTEH PaccMoTpeHue pyuMepoB BbIYHC/IEHUS BepOsITHOCTel. PelieHue
3a/lay Ha BBIUMC/IEHHE BePOSITHOCTEeH COOBITUI

IlpeacraBnenne | O3HaKOMJIEHHE C TIPeZCTaB/IeHUEM UMCIOBBIX JAHHBIX U UX

AQHHBIX XapaKTepPUCTUKAMHU.

(TabuupbI, PerreHue npakTHUeCKUX 3aziau Ha 00pabOTKY UMC/IOBBIX JJAaHHBIX,

AMarpaMMel, BBIUKC/IEHUE UX XapaKTePUCTHK

rpadukun)

I'EOMETPUSA
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IIpsamble u
IUVIOCKOCTH B
NPOCTPaHCTBe

dopmMyMpoBKa U MpUBe/leHHe J0Ka3aTelbCTB MPHU3HAKOB B3aUMHOTO
pacIiosioykeHust MpsSIMbIX M IJIOCKOCTel. Pacrio3HaBaHye Ha yepTexkax 1
MO/IeJIsIX pa3/IMYHbIX CTyuyaeB B3aMMHOI'O Pacro/ioyKeHHs TIPSIMBIX U
IJIOCKOCTeH, apryMeHTUPOBaHKe CBOMX Cy)KeHuil. @opMynrpoBaHue
oripe/ie/ieHUM, TIPU3HAKOB U CBOMCTB Tapaslie/ibHbIX U
neprieH/IMKYJISPHbIX IJI0CKOCTeH, JBYIPaHHbIX U JIMHEMHBIX YTJ/I0B.
BbironHeHre 1OCTpOeHUs! YTI0B MeX/y MPSMbIMU, TIPSIMOU 1
IJIOCKOCTBI0, MeX/1y IJIOCKOCTSIMU 110 ONMCAHUIO M pacrio3HaBaHUe UX
Ha MOJjesIsiX.

[TprMeHeHVe PHU3HAKOB U CBOWCTB PacIo/IoXKeHHs PSIMBIX U
IUVIOCKOCTeH IpY pellleHuH 3afiad.

M300pakeHre Ha PUCYHKaX ¥ KOHCTPYMPOBaHHMe Ha MOJeIsiX
TieprieH/IMKY/ISIPOB Y HAaK/IOHHBIX K TJIOCKOCTH, TIPSIMBIX, TapajiiebHbIX
TJIOCKOCTEH, YTI0B MEXKIY TIPSIMOM U TVIOCKOCTBIO ¥ 000CHOBaHKe
IIOCTPOEHMUS.

PerieHue 3a/1a4 Ha BbIYKC/IEHHE TeOMeTPUUYECKUX BeJIMUMH.
OnuchIBaHHe PacCTOSTHUS OT TOUKH /10 TVIOCKOCTH, OT TPSIMOM 10
IJIOCKOCTH, MeX/y MI0CKOCTSIMH, MeX/y CKpell{BaroIIMUCS
NIPSIMBIMU, MeXKy TIPOU3BO/IbHBIMU (PUT'ypaMH B IIPOCTPAHCTBe.
d®opMyMpoBaHUe U Jl0Ka3bIBaHHEe OCHOBHBIX TEOPEM O
paccTosiHUAX(TeopeM CyLeCTBOBaHHsl, CBOMCTBA).

V306parkeHue Ha uepTeXxax v MOJIeJISIX PaCCTOSIHUSI U 000CHOBaHUe
CBOUX CykaeHul. Oripe/ieieHle U BbIUMC/IeHUe PACCTOSIHUIM B
npoctpaHcTBe. [IpumeHeHue (hopMys1 U TeopeM IJIaHUMETPUM IS
pelieHusI 3a/iau.

O3HakoMJ/IeHHe C TTOHATHEeM Iapasiie/lbHOr0 MPOeKTUPOBAHUS U ero
cBoiicTBamMu. PopMyauposaHue meopembl 0 NAOWAOU OPMO20HAABbHOU
npoeKyuu MHO20Y20/1bHUKA.

[TpumeHeHMe TeopuH AJisi 000CHOBAHUSI TOCTPOEHUH U BBIUMC/IEHUH.
AprymMeHTHpOBaHUe CBOMX CY>KeHHUI O B3aMMHOM PacIo/ioyKeHUr
MIPOCTPAHCTBEHHbIX QUTYD

MHororpaHHuK
U

OnucaHue 1 XapaKTepUCTHKA pa3/MUHbIX BUJJOB MHOTOIPaHHHUKOB,
riepeurcieHre uX 37IeMeHTOB U CBOMCTB.

V306pakeHrie MHOTOTPaHHUKOB U BBITIOJTHEHYE TIOCTPOEHHs Ha
1300payKeHUSIX ¥ MO/Ie/ISIX MHOTOTPAHHHKOB.

BbrunciieHre TMHENHBIX 3/1EMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX
KOH(UTypalusx, apryMeHTHPOBaHUe CBOUX CY>KJEHUI.
XapakTepucTHKa 1 n300pa’keHre CeueHusi, pa3eepmku
MHO202PAHHUKO8, BbIUMC/IEHNE TI/I01a/lel TIOBepXHOCTeH.
[TocTpoeHMe TIpOCTEHIINX ceueHU Ky0a, TPU3MBbl, MMPAMU/IbI.
[TpumeHeHue (HaKTOB U CBe/ieHHI 13 TIJITAHUMETPUM.
O3HakoM/ieHHe C BUZaMU CUMMEeTPUM B TPOCTPAHCTBe,
dbopMyrpoBaHue orpeziesieHHi U CBONCTB. XapaKTepUCTUKa
CUMMEeTpUU TeJl BPallleHUs1 U MHOTOIPaHHUKOB.

[TpuMeHeHNe CBOMCTB CUMMETPUHU TPH pellieHnH 3a/ay.
Vicnionb3oBaHue MPUOOpPETeHHBIX 3HAHUM /IJIs1 UCCTIeJOBaHUS U
MO/Ie/IMPOBaHUsI HeCIOXKHBIX 3a7iay.

V306paskeHrie OCHOBHBIX MHOT'OI'PaHHUKOB U BBITIOJTHEHUE PUCYHKOB
10 YCJIOBUSIM 33734

Tenamn

O3HakoM/IeHUe C BUJAMU Tes BpalleHusi, popMyaIMpoBaHue UX
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MOBEPXHOCTH
BpalleHus

orpejeneHui U CBOMCTB.

dopMmyMpoBaHue TeOpeM O CeueHUH 11apa MJI0CKOCThIO U TI0CKOCTH,
KacaTeJIbHOM K cepe.

XapakTepucTHKa 1 n300pa’keHue TeJl BpalljeHus], UX Pa3BepPTKH,
ceueHUs.

PemieHuie 3a/1au Ha MOCTPOeHKEe CeUeHUM, BIUMCIEHNe JIJIVH,
PacCTOSIHUM, YIJIOB, Tiolael. [IpoBesieHre JOKa3aTelbHbIX
pacCy>X/leHU! NIpY pelleHuH 3a/ad.

[TprMeHeHHe CBOWCTB CUMMETPUH TPU pellieHUH 3a/iau Ha TeJia
Bpall[eHHs], KOMOWHALIUIO TeJl.

V306paskeHrie OCHOBHBIX KPYTJIbIX TeJT U BIMOJIHEHHe PUCYHKA T10
YCJIOBUIO 33/1auu

N3mepenus B
reoMeTpuu

O3HaKOMJIEHHE C TTOHITUSMU TUIOAAd U 00beMa, aKCHOMaMH U
CBOMCTBAMU.

PernieHue 3a/1au Ha BbIUMC/IEHUe TIIOMaZiel TI/IOCKUX GUTYp C
NpUMeHeHreM COOTBeTCTBYIOMINX (GOpMY/T U (haKTOB U3 TVIaHUMETPUU.
V3yueHue TeopeM O BBIUMCIIEHUH 00beMOB MPOCTPAHCTBEHHBIX Te,
pellieHye 3aZlau Ha TIpuMeHeHre (hOpMYJT BEIUKCIeHUS] 00beMOB.
N3yuenue hopmyn [/1s1 BBIUMC/IEHUS TUIOIIA el TTIOBepXHOCTe
MHOTOTPDaHHUKOB U TeJT BpallleHusl.

O3HakoM/ieHe C MeTOZ0OM BBIYUC/IeHUS TJI0IaZi [TOBEPXHOCTU
cdepsl. PellieHre 3a/1au Ha BbIUKMC/IEHUE T1/I0111a/[el TIOBePXHOCTH
TIPOCTPAHCTBEHHBIX TeJl

Koopaunatsl u
BEKTOPbI

N3yyeHue CcKassipHOTO TIPOM3Be/leHNsI BEKTOPOB, BEKTOPHOTO
ypaBHeHUsI TIPSIMOM U TJIOCKOCTHU. [IpriMeHeHre TeOpUU TIPU pellieHn!
3a/la4 Ha /el CTBUS C BeKTOPaMU, KOOPAUHATHBIN MeTO/I, IPUMeHeHre
BEKTODPOB /[I/isl BLIYUC/IEHUS] BEJIMUMH YTJIOB U PAaCCTOSHUM.
O3HakoM/IeHUe C 0Ka3aTe/bCTBaMU TeOpeM CTePeOMeTpUH 0
B3aMMHOM DACII0JIOXKeHUH TIPSIMBIX U TIJIOCKOCTEH C MCI0/Ib30BaHHeM
BEKTODOB
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YUYEBHO-METO/JMYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
ITIPOI'PAMMBI YUEBHOM JUCLIITIMHEI
«MATEMATUKA: AJITEBPA 1 HAHAJIA MATEMATHUYECKOI'O AHAJIN3A;
I'EOMETPUSA»
Peanu3arusi yueOGHOM JUCHUTIIMHBI TpeOyeT Hamnuus yueOHOro KabrHeTa MaTeMaTHUeCKUX

NVCLIUTIIVH.
ObopydoeaHue yuebHo20 kabuHema:

10CaJI0YHbIe MeCTa 0 KOJIMYEeCTBY 00yJaroluxcst 36
pabouee MeCTO TperojaBaresist 1
KOMIUIEKT TI/IaKaToB (CTeHZAOB) /71t OopM/IeHHs KabruHeTa 6
KOMIUIEKT CXeM, TabJIuI] [Jis IEeMOHCTpPALUH: 137
T'eomeTtpus 11 kacc 12
'eomeTtpust 10 kacc 14
MHororpansuku. Tesa BpaiijeHus 11
CrepeomeTtpus 9
DyHKLMU Y TpayKu 10
KomburHaTopuka 5
TpuronomeTprueckue GyHKLUU 8
TpeyrossHUKH 14
Anrebpa 1 Havasia aHask3a 10 Kacc 17
MHoroyronsHUKHY ( 8 Knacc) 7
[TpaBusia BeIUMC/IeHUs IPOU3BOAHBIX. [Ipou3BOHAs CI0XKHOM (YHKLAN 4
(reom. 11 kyacc)
Teopusi BepOATHOCTU U MaTeMaTHyecKasi CTaTUCTUKA 6
MaremMaTrueckue TabJULIBI 1711 HAYaIbHOM LITKOJIBI 8
Jlorapudwm uucna 2
I'eomeTpuueckue GuUrypbl 8
KOMIUIEKT yueOHO-MeTOANUYeCKON JOKyMeHTAIHH. 1
3aganus 1Sl MPaKTHUeCKUX U CAMOCTOSITe/TbHBIX Pab0T, MeTouYecKue yKa3aHuUs 110 1

VX BBITIOJTHEHHUIO Y 00pas3Iibl BHITIOJIHEHHBIX paboT

YueOHO-MeTO[UUeCKast TUTepaTypa
AmaHacsH J1.C., Bymy3oe B.®., Kadomyeg C.b. u 0p. Maremartuka: 15
anrebpa 1 Hayasia MaTeMaTH4eCcKoro aHamm3a. ['eomerpusi. ['eomeTpust
(6a3oBbIii U yrayosieHHbIH ypoBHHU). 10—11 kmaccel. — M., 2011.
Bawmakoe M.H1. MatemaTHKa. 3a/jJauHuK: yueb. mocobue Jjis CTy/,. 15
yupexkzieHuit cpesi. mpod. obpazosanus. — M., 2014.

TexHuueckue cpedcmea ooyueHust:

MYJIbTUMeUanpoeKTop 1
WNHurepHer 1
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PEKOMEHAYEMAA JIMTEPATYPA
[Jid cTyeHToB

1. BammakoB M.U. MareMarrka: aare6pa ¥ Hadajia MaTeMaTUUeCKOTO aHA/IN3a,
reomMeTpusi: yueOHUK JJisi CTY[eHTOB TMpodecCcHoHaNbHBIX 00pa3oBaTebHbIX
opraHu3aliyii, ocBauBaroux rpodeccuu u crerpansHoctu CITO. — M.,2020

2. bamvakoB M.M. MartemaTHKa: anrebpa ¥ Hauajla MaTeMaTHYeCKOro aHajM3a,
reomerpusi: COOpHUK 3aziau mpoduabHON HarpaB/ieHHOCTH: yue. rocobue
IJii  CTy[IeHTOB TpodeCcCOHa/NbHBIX  00pa3oBaTeNbHbIX  OpraHU3alui,
OoCBauBaroIUX Npodeccuu U cneruanbHocTy CITO. — M.,2020

3. bammakoB M.VM. MaTemaTuKa: ajrebpa ¥ Hauaja MaTeMaTMUeCKOTO aHa/Iu3a,
reomeTpusi: 3aJauHuK: yueb. mocobue [/s1 CTy[eHTOB TMpodeCcCcuoHambHbIX
oOpa3oBarte/ibHbIX OpraHu3allyii, 0CBAaWBaIOLUX Mpodeccry U Criel[uajibHOCTH
CIIO. - M.,2020

4. baumvakoB M.U. MaremaTunKa: anrebpa ¥ Hadajla MaTeMaTUYeCKOTO aHa/IN3a,
reoMeTpusi: OJIEKTPOHHbIM yueb.- MeTOZA. KOMIUIEKC [T  CTYZAEeHTOB
npodeccoHaMbHBIX ~ 0Opa3oBaTeNbHbIX  OpraHM3alvi,  OCBaUBAIOLLIUX
nipodeccuu U cnerpanbHocTy CITO. — M.,2020

5. T'yceB B.A., I'puropseB C.I'., IBosirnna C.B. MateMaTuka: anrebpa v Hayasa
MaTeMaTUUeCKOr0  aHajv3a, TreoMeTpus: yueOHUK [Jii  CTy/IeHTOB
npodeccuoHambHBIX ~ 00pa3oBaTe/NbHBIX ~ OpraHu3alyMi,  OCBaWBAIOIIUX
npodeccuu U cneruaabHocty CITO. — M.,2020

Inst mpenoiaBatesnei

1. O6 obpa3oBanuu B Poccuiickont @epneparyu: degep. 3akoH oT 29.12. 2012 Ne 273-
@3 (B pex. PenepanbHbix 3aKOHOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-
@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-P3, ot 03.02.2014 Ne 15-P3, ot 05.05.2014 Ne 84-D3, oT
27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®3, ¢ wu3M., BHeCEeHHbIMU
®enepanbHbIM 3aKOHOM OT 04.06.2014 Ne 145-@3, B peg. Ot 03.07.2016, ¢ u3Mm. oT
19.12.2016.)

2. Tlpuka3 MuHucrepcTBa obpa3oBanus U Hayku P® ot 31 mekabps 2015 r. N 1578
"O BHeceHHM H3MeHeHWM B defepaibHbI TOCYAAPCTBEHHBIM 00pa30BaTe/IbHBIM
CTaHJapT cpeAHero obOujero oOpa3oBaHUs,  yTBEP)KJAEHHbI  TPUKA30M
MuHucTepcTBa 06pa3oBaHus U Hayku Poccuiickoit ®efepariyu ot 17 Mast

3. 2012 r. N413"Tlucemo /[lemapTamMeHTa TOCYy/JapCTBEHHOM TIOIMTUKU B cdepe
TOAArOTOBKY pabounx kKazpoB v JITIO MuHuctepcTBa oOpa3oBaHus U HayKu P® ot

17.03.2015 Ne 06-259 «PekomeHpalMu 10 OpraHU3aliMy TI0JIyUeHUs CpefHero
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obmjero oOpa3oBaHus B TpeJenax OCBoeHHs 0Opa30oBaTebHLIX TMPOrPaMM
cpenHero mpodeccroHanbHOrO oOpa3oBaHus Ha 0a3e OCHOBHOTro 00IIIero
obOpa3oBaHMsi C yueToM TpeboBaHuii  defepanbHBIX  TOCYAAPCTBEHHBIX
oOpa3oBaTe/ibHBIX CTAHAAPTOB U TOAy4YaeMod TpodeccMu WM CTHeruaJbHOCTU
cpeHero npodeccroHaNIEHOTO 00pa30BaHuUs».

. IlpumepHass ocHoBHasi oOpa3oBaTesibHasi TIpOrpaMMa  CpefHero  00Iero
oOpa3oBaHusi, ofoOpeHHasi pelieHueM QefepaabHOr0 yueOHO-MeTO[UUeCKOTo
o0BeirHeHus 110 0011jeMy 00pa3oBaHuio (TIpoToKoJ1 OT 28 uroHs 2016 1. Ne 2/16-3).

. bammvakoB M.U., lipranos III.M.Meroauueckoe Tocobwe /jsi TOATOTOBKU K
EI'0.-M.,, 2014

VHTepHeT-pecypchl

1. www.fcior.edu.ru (MHbOpMalMOHHBIE, TPEHUPOBOUHbIE W KOHTPOJIbHBIE
MaTrepHraJbl).
2. www.school-collection.edu.ru (Epvnas KOJIJIEKLIUU LH(POBBIX

oOpa3oBaTe/ibHbIX PeCYPCOB

3. http://www.math.ru/

4. http://allmatematika.ru/

5. http://free-math.ru

6. http://www.exponenta.ru/educat/links/l educ.asp#0 — Ilone3Hble CCbUIKM Ha
CaTBl ~ MaTeMaTHYeCKOM W oOpa3oBaTeflbHOW  HampaB/IeHHOCTH: Y UeOHbIe

MaTepHrdJibl, TECThI

7. http://www.fxyz.ru/ - VIHTepakTUBHBbIN CIpaBOYHUK (OPMYJ U CBeJileHUs TI0
anrebpe, TPUrOHOMETPUU, TeOMeTPHH, hH3UKe.

8. http://maths.yfal.ru - CrnipaBouHMK COZIEP)KAT MaTepuas TI0 MaTeMaTHKe
(apudmeTtnka, anrebpa, reoMeTpHs, TPUTOHOMETPUS).

9. allmatematika.ru - OcHoBHble ¢dopMmynbl 10 anrebpe W TreOMeTPUM:
TOKJeCTBeHHbIe TIpeobpa30oBaHusl, POTPECCUU, TIPOM3BO/[HAs, CTEPEOMETDPHUS U TIPOY.
10.  http://mathsun.ru/—  VWcTtopus  MaTeMaTHKH. buorpaguu  BesMKUX
MaTeMaTHKOB.

OJ/IeKTPOHHBbIE 00pa3oBaTe/IbHbIe PeCypChl.

1. «EauHOe OKHO focTyma K 06pa3oBaTe/ibHbIM pecypcam»-
http://windows.edu/ru

2. «EpuHas konnekiys [UGPOBLIX 00pa3oBaTebHBIX PECYPCOB» -
http://schoolcollektion.edu/ru

3. «®DenepanbHbIN LeHTP MH(GOPMAaLIMOHHBIX 00pa3oBaTeIbHbIX PeCYypCOB» -
http://fcior.edu.ru, http://eor.edu.ru

4. Marematuka, bammakoB M.U., 2015 rog, 9YMK

MartemaTtuka, bammakos M.I., 2018, SnekTpoHHbIM hopmaT
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