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Pabouast mporpamma yuebHout aucturmabl OY/].05 MaremaTHka:
asredpa ¥ Haya/ia MaTeMaTHYeCKOr0 aHA/Iu3a, reoMeTpusi pa3paboraHa B
COOTBETCTBUHU CO C/IeAYIOLMMU HOPMaTUBHBIMU JJOKYMEHTaMMU:
denepanbHbIi 3akoHOM«OO6 o0Opa3oBaHuu B Poccuiickoit @epeparun»; OT
29.11.2012 Ne 273-®3 (B pea. ot 03.07.2016, c u3m. Ot 19.12.2016);
IMTprka3om MunuctepctBa obpa3oBanusi U Hayku P® ot 31 mekabpst 2015 r.
Nel578 «O BHeceHnn Wu3MeHeHWM B (heJepajibHbld TOCY/apCTBEHHBIN
oOpa3oBare/ibHbIN CTaHAAPT CpefiHero o0Iero o0pa3oBaHusl, YTBEPXK/IeHHbIN
npyKa3oM MuHHCTepPCTBa 00pa3oBaHUs U HayKu Poccuiickoit @egepariu OoT
17 mast 2012 r. Ne413»;

[TuceMoM [enapTameHTa rocyZiapCTBEHHOW MOJIMTUKU B Cepe MOATOTOBKU
pabounx kagpoB u AIIO MunobpHayku Poccun ot 17.03.2015 Ne 06-259
«PekoMeHzaIK 110 OpraHu3alyiy ToJyueHus: cpefjHero obiiero obpa3oBaHus
B  TpefesnaXx  OCBoeHHsi  0Opa3oBaTe/ibHbIX  TIPOTPAMM  CpeJHero
npodeccroHaIbHOTO 00pa30BaHUs Ha 0a3e OCHOBHOIO 00Iero o0pa3oBaHMs
c yuetoM TpeboBaHMM (heJepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTe/bHBIX
CTaHJAapPTOB M TIOJlydyaeMoOl Mpodeccud WA CHeLuaJbHOCTU CpeJHero
npodecCHOHATBLHOTO 00pa30BaHUsI»;

[TpumepHOii mporpamMmoli 0061jeoOpa3oBaTe/IbHON yueOHON JAUCLIUIIMHBI
«MaTematuka: aarebpa ¥ Hayajia MaTeMaTH4yeCKOro aHaiu3a, TeoMeTpus»
Ayisi ipodecCcMoHaMbHBIX 00pa3oBaTe/IbHbIX OpraHM3aliii ¢ yTOYHEHUSIMU
2017 (PIAY «®PUPO» nporokon Ne3 ot 25 mas 2017) u corjiacHO
yrBepkaenHoro ['BIIOY HCO «HoBocubupckuii mpodeccroHanmbHO —
MeflaroriyecKuii - KoJuiepk» yueOHOTO TulaHa TIPOTPaMMbI  TTOATOTOBKU
CelMa/uCTOB CpeJHero 3BeHa, peajrM3yeMOro 0 CIeluaTbHOCTU U B
cootBeTcTBUM ¢ @I"OC CITO cpeaHero obiijero o6pa3oBaHwMs.
OpraHu3anusi-pa3paboTuuk: rocy/lapCTBeHHOe OroKeTHOE
npodeccuoHaIbHOe obpa3oBaTenibHOe  yupexkZeHre HoBocuOUpcKoit
obsactu «HoBocubupckuii ipodeccroHaIbHO-TIeJarOrnyeCKU KOJIeIK» .

Pa3paboTtuuk: Jlobenko FOnus BiiaguMupoBHa, nperoziaBaTeb

Paccmotpeno Ha 3acefanuu ITLK o0611jeobpa3oBaTe/ibHbIX WI'yMaHWTapHbIX
JUCLIMTUIMH

[Tpotokon Ne 1 ot «03» centsibpss 2019r.
[Ipencenarens ITLIK E.I1.BuHnyeHko




PN AW

o

10.

COJAEPXAHUE

[TosicHUTe/IbHAs 3aMMCKa

OO0111ast XapakKTepUCTHKA yueOHOM AUCIUTIMHBI « MaTeMaTruKa»
MecTo yueOHOM AUCIUIUIMHBI B yueOHOM TIaHe

Pe3y/ibTaThl 0CBOEHUSsI YUeOHOU TUCIUTIIMHEI

Copep>xaHue yueOHOM AUCLIUTITAHBI

Tematnueckoe ryiaHUpOBaHUE

TeMaTrueckuy IiaH

XapakTeprCTHKa OCHOBHBIX BU/IOB YUeOHOM J1esiTe/TbHOCTH
CTY/IeHTOB

YuebOHO-MeTO[UUeCKOe U MaTepralbHO-TeXHHUeCcKoe obecrieueHue
TIPOTrpaMMbl YueOHOM AUCIUIUTUHBI « MaTeMaTHKa»
PekomeHyemas urepaTtypa

24



IIOACHUTEJIBHASA 3AIIMCKA

[Tporpamma ob1jeobpa3oBaresibHOMN yueOHOM JMUCIIATITHA
Matematvka: anrebpa W Hauajla MaTeMaTUUeCKOTO aHajau3a, TeoMeTpus
(mamee «MaTeMmaTrKa») TIpeJHa3HAueHaIsi U3yUeHHsT MaTeMaTHUKd B
npodeccruoHabHBIX00pa3oBaTebHBIX  opraHu3anusx  CITO,peanu3yroiux
oOpa3oBaTesbHYI0  TpPOrpaMMy  cpefHero o0Oijero oOpa3oBaHus B
IIpe/le/laxOCBOEHUsT  OCHOBHOM  TpodeCcCHOHA/NIbHONM  00pa3oBaTe/bHOM
nporpammbl CITO (OTIOIT CITO)Ha 6a3e ocHoBHOro 06I1iero obpa3oBaHus
TIPY TIO/ITOTOBKE KBaTM(HUIIUPOBAHHBIX pab0UMX,CTyKallliX U CIeLUaJTuCTOB
cpeziHero 3BeHa 1o crierfanbHOCTH: 44.02.06 TIpodeccroHansHOe 0OyueHue
(mo oTpaciisam), BXOJSIIIEM B COCTaB YKPYITHEHHOW  TPYIIITbI
npodeccnii44.00.00 Ob6pa3oBaHue U Te/larOrHyecKre HayKH.

[Tporpamma pa3paboraHa Ha ocHoBe TpeboBanuii ®I'OC cpeaHero
o01mero oOpa30BaHUS,IIPeAbSBISIEMbIX K CTPYKType, COJiep)KaHUI0 U
pe3y/jibTaTaM  OCBOeHHsI yueOHOM  AMCIMIUIMHBI — «MaTemaThka», B
COOTBETCTBUM C PeKOMeHAALMsSMU I10 OpraHUW3aluMl TI0JyUeHUsICPeJHETO
obriero obpa3oBaHMs B IIpefiesiax OCBOEHHsI 00pa30BaTeIbHBIX ITPOrPAMM
cpegHeronpodecCroHalbHOIO 00pa3oBaHUsI Ha 0a3e OCHOBHOIO OOIIIEro
oOpa3oBaHuss C yueToM TpeboBaHUN (e/iepalbHbIX T'OCYJapCTBEHHBIX
oOpa3oBaTesTbHbIX CTaHZAPTOB U roJsiyyaeMoinpodeccuu Wi
CrieLuaJbHOCTH CpefiHero npo¢heCcCUOHAILHOTO obpazoBaHUs
(mucemo/lenapTaMeHTa TOCYAapCTBEHHOUW TOIMTHUKU B Cdepe TMOATOTOBKH
pabouux kazapoB u ATTOMunobpHayku Poccuu ot 17.03.2015 Ne 06-259); ¢
yuetoMm [IprMepHOli OCHOBHOUM o06pa3oBaTeslbHOM TIPOrpaMMbl CpeJHero
obriero o0Opa3oBaHus, OZOOpPeHHOW pellleHHeM (¢eaepaabHOTO y4eOHO —
MeTOMUeCKoro o0beArHeHus 1o 001eMy obpa3oBaHMiO (ITPOTOKOM OT 28
ntoHs 2016 r. No2/16-3).

Copep>kaHue TiporpamMMbl «MaTemaTHKa» HampaB/ieHO Ha [OCTHKeHMe
CleAyOIIUXIie/Ien:
sobecrieueHre  CcOPMUPOBAHHOCTU  TIPe/CTaBIeHHWN O  COLMA/bHBIX,
Ky/JbTYPHBIX * MMCTOPUUECKHX (haKTOpaxX CTaHOBJ/IEHHSI MaTeMaTUKH;

» obecrieueHue COPMUPOBAHHOCTU JIOTUYECKOTO, a/JrOPUTMUYECKOTO WU
MaTeMaTUUeCKOTO MbIIIIeHUS;

* oOecrieueHre c(hOpMHUPOBAHHOCTU YMEHHUH TIPUMEHSATD TTO/TyYeHHbIe 3HAaHUS
TIPY peIlleHrH pa3/InyHbIX 3a/1ay;

* obecrieueHre c)OPMUPOBAHHOCTH TIPEZICTAB/IEHNI O MaTeMaTUKe KaK 4aCTH
o0I11ieuesI0BeUeCKOU Ky/IbTYphl, YHUBEPCAIbHOM sI3bIKe HayKU, TT03BOJISIOLLEM
OTMCBIBaThbU U3yUaTh peasibHble MPOLIeCChl U SB/IeHUS.

B mporpaMMy  BK/IIOUEHO  COZiep)KaHWe,  HallpaB/ieHHOe  Ha
dopmMupoBaHre Yy  CTYJeHTOBKOMIIETEHI[MH,  HeOOXOAWMBIX  AJis
KauectBeHHOro ocBoeHus OIIOII CITIO Ha 6a3e OCHOBHOI0OOIIEro
obpa3oBaHUs C TIOMy4yeHHEM cpefHero o0ijero obpa3oBaHMsl; MPOTrPAMMBI



MOJTOTOBKA  KBAJU(UIIMPOBAHHBIX pab0uMXx, CAy)XKAL[UX; IPOrPaMMbl
MOATOTOBKM crienanuctoBcpesnero 3seHa (ITITKPC, TIIICC3).

ITporpaMmMa yueOHOM JUCLIMITIMHBI «MaTeMaThKa» SIBJISIETCS OCHOBOM
s pa3paboTKu paboumx mporpaMM, B KOTOPBIX IpodecCcHOHaIbHbIe
obpa3oBare/ibHbIe OpraHU3al[|uH, peau3yrolye oOpa3oBaTe/bHYI0
nporpamMmy cpeziHero obOiero obpa3oBaHusi B TipezienaxocBoenus OTIOIT
CII0O nHa 0a3e ocHOBHOro oOuiero  o0Opa3oBaHUsl,  YTOUHSIFOT
cofiep)KaHueyueOHOro Marepuana, I[0C/Ie/[0BaTe/IbHOCTh €ro  HM3y4eHus,
pacnpe/iesieHre yueOHBIX YaCoB,TEMATHKY pedeparos, BUJIbI
CaMOCTOSITE/IbHBIX PabO0T, YuMTHIBasi CIELUPUKY IPOrpaMMIIOATOTOBKU
KBaTM(PULIMPOBAHHBIX pab0ouMx, CAyXKalluX € CIeLUaJMCTOB CPeJHETO
3BeHa,0CBanuBaeMol MpodecCruu WK CrieruaJTbHOCTH.

1. OBIIIASI XAPAKTEPVCTUKA YUYEBHOMU JUCITUII/IMHBI

Martematvika  siBisiercss  ¢yHJaMeHTalbHOM  oOIjeoOpa3oBaTenbHOM
OUCIIUTTHHOW CO CJIOXKMBIIMMCSI YCTOMUMBBIM COJIeP’KaHUEM U OOIIMMU
TpeOOBaHUSIMU K TIOATOTOBKE 00yUaroIuXCsl.

B mpodeccroHanbHbIX 00pa3oBaTebHBIX OpTraHU3alUsAX, PeaTu3yHoIIUX
oOpa3oBaTebHYI0 MPOTpaMMy CpefiHero o0iijero obpa3oBaHUsl B Tipefenax
oceoenust OITOIT CITO Ha 6a3e ocHOBHOTrO 001Iero o6pa3oBaHusi, U3yUeHHE
MaTeMaTUKU HMeeT CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT MpOQuis
npodecCHOHATBLHOTO 00pa30BaHMSI.

ITpu ocBoenun npodeccuii CITO u cneruanbHocTed CITO ecTecTBeHHO -
HayyHoro mipodusisi TipodeccroHasbHOrO 00pa3oBaHusl, CrelyanbHOCTeN
CIIO rymanuTtapHoro mipodunss TmipodeccHoHasBLHOTO  0Opa3oBaHUsA
MaTeMaTHKa u3ydaercss Ha 0a3oBoM ypoBHe ®PI'OC cpeaHero o061iero
obpa3oBanus; 1ipu ocBoeHur npodeccuit CIIO u crneruanbHOocTelr CITO
TeXHUUYECKOT0 u COLIMaTbHO-9KOHOMUYECKOTO npoduien
npodeccioHanbHOTO  oOpa3oBaHMs ~ MaTeMaTWKa  u3yuaercs — Oosee
yrnybneHHO, Kak mTpoduabHas ydeOHasi [AWCLMIUIMHA, YUYWThIBAIOIIAst
cnequUKy 0CBaMBaeMbIX NpodeCcCuid Uau CreluaabHOCTeu.

OTO BbIpaKaeTcsi B CojlepkaHMM O0OyueHHsl, KOJMUeCTBe YacoB,
BbIIE/IIEMBIX Ha H3yUeHWe OT/eNbHBIX TeM TIpOrpamMMbl, TJyOHHE HX
OCBOEHUSI CTyJeHTaMH, 00beMe U xapakTepe TMPAKTUUeCKUX 3aHATHH, BHAX
BHeayZIMTOPHOM CaMOCTOSITe/TbHOW pabOThI CTY/I€HTOB.

OO1mue 1ed W3y4YeHWsT MaTeMaTUKH TPAZWIIMOHHO peau3yloTcs B
YeThIpeX HarpaBeHUsX:

1) ob11iee ripezicTaBieHre 00 uesX U MeTOaX MaTeMaTHKW;

2) UHTeJITIeKTyabHOe Pa3BUTHE;

3) oB/1afieHre HeOOXOAUMBIMI KOHKPETHBIMH 3HAaHUSMH M YMEHUSIMU;

4) BocnuTaTeIbHOE BO3/IeCTBUE.

[Mpodwnuzaius 1iesiell MaTeMaThyeckoro o0Opa30BaHUsSI OTpakaeTcs Ha
BbIOOpE TIPUOPUTETOB B OpraHU3aIuM yueOHOM /1eATeTbHOCTH 00yUaroIuXCsl.
Nns TeXHUUECKOTO, COLIMaTbHO-9KOHOMUYEeCKOT0 nipocduneit
npodeccoHabHOTO ~ oOpa3oBaHMs  BBIOOp  1lefieli  cMmeIaeTcss B



MparMaTiyecKOM  HarpaB/eHWH, TpelyCcMaTpUBAKOILeM yCujleHue U
paciliipeHWe  TPUKJIAAHOTO  XapakTepa  U3yueHMs]  MaTeMaTWKH,
NMPEeUMYIIIECTBEHHOM  OpHEeHTallMd  HAa  aJTOPUTMHUYECKUH  CTHIIb
MO3HaBaTe/IbHOW  [1esiTe/IbHOCTU. [T TyMaHWUTapHOTO U  eCTeCTBEHHO-
Hay4yHOTo Tipodusieit mpodeccroHanbHOro obpa3oBaHusi 6ojiee XxapaKTepPHBIM
ABJIIETCS YCU/IeHHEe OOITeKy/IbTYPHOW COCTaBJISIONIEN yueOHOM AUCITUTITMHBI
C OpUeHTalMell Ha BU3ya/lbHO-00pasHbIM W JIOTUUECKWU CTWIKM YyueOHOU
paboTHI.

V3yueHne MaTeMaTHKH Kak MPOGHUIBHOM 0011je00pa3oBaTe/bHON yueOHOM
OUCIIUTUTAHBI,  YUWTHIBAIOLeH  CIieliUKy OCBaMBaeMbIX CTyJleHTaMH
nipocdeccuit CI1O wiu cnieruansHocT CITO, obecrieunBaeTcs:

* BBIOOPOM pa3/MUHBIX TIOIX0/J0B K BBEZIEHUIO OCHOBHBIX TTOHSITHH;

* (QopMHUpOBaHHEM CHUCTeMbI yueOHBIX 3aJaHuM, 00ecreurBarOIIUX

3¢ deKTHBHOE 0CyIIleCTBIeHNe BIOPAaHHBIX 1]e/IeBbIX YCTAHOBOK;

» oOoraijeHreM CreKTpa CTulel yueOHOW [JesATelbHOCTH 3a CueT
COT/IACOBaHUSI C BeAYIIUMH JesSTe/IbHOCTHBIMH XapaKTepUCTHUKaMHU
BbIOpaHHOM TIpodeccuu / crieliiaabHOCTH.

[TpodunbHas COCTaB/sIONIast OTpaXkaeTcsi B TpebOBaHUSIX K MOATOTOBKE

oOyyJarormxcs
B YaCTH:

 00wieil cucteMbl 3HaHWM: Cojiep)KaTeibHble TPUMepPhl UCII0J/Ib30BaHUS
MaTeMaTUUeCKuX uzieid 1 MeTO/I0B B MpodeCcCHOHANTbHOM esTeTbHOCTH;

* yMeHUii: pa3/iMuve B YpoBHe TpeOOBaHHWI K CI0XXHOCTH TIPUMeHsIeMbIX
aJITOPUTMOB,

* TMPaKTAYECKOr0 WCIIOb30BaHUS TPHOOpPETeHHbIX 3HAHWUM W YMEHUH:
VHAVBHUIyaJIbHOTO Yy4eOHOTO OIbiTa B TIOCTPOEHHWM MaTeMaTHUeCKHX
Mo/iesiel, BLITIOJTHEHUH UCCTIe[J0BaTebCKUX TIPOEKTOB.

Takum oOpa3oMm, peanu3auysi CoOfiep)KaHusi yueOHOW  AWMCLUIUTUHBI
OpPUeHTHpYeT Ha TMPUOPUTETHYIO pOJb TPOLIeCCyaabHbIX XapaKTepUCTUK
yuebHOM  paboThl, 3aBUCAIMX OT Tpoduns  TpodecCuoHasbHOTO
oOpa3oBaHUs], TIOJlyueHUs]  OMbITa  MCIIOJIb30BaHUSI ~ MaTeMaTUKU B
coZiep>KaTebHbIX U MPOQeCcCHOoHaMbHO 3HAUYMMBIX CUTYALUsX 110 CPaBHEHUIO
¢ (hopManbHO-YPOBHEBBIMY pe3y/IbTaTUBHBIMU XapaKTePUCTUKaMU 00y4eHusl.

CojgepkaHue yueOHOM [AWUCLUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMU CO/leprKaTe/IbHbIMU JIMHUSIMU 00yueHUs1 MaTeMaTHKe:

* anrebpauueckasi JIMHUS, BK/IIOUAIOIIasi CUCTeMaTU3allii0 CBeleHUM o
YKCiaX; W3yuyeHue HOBBIX U 0000IleHue paHee M3yueHHBIX Orlepariuii
(Bo3BeZieHUe B CTeleHb, U3B/IeUeHre KOPHS, iorapudMrpoBaHue, CUHYC,
KOCHHYC, TaHTe€HC, KOTaHI'eHC 1 0OpaTHbIe K HUM);

* W3yyeHHe HOBbIX BUJOB UHCJIOBBIX BBIPA)K€HUM U  QOpMyT;
COBEepLLEHCTBOBaHME TMPAKTUYECKUX HAaBBIKOB W BBIUYMCIUTETbHON
KyJbTypbl, paclidpeHre W COBeplleHCTBOBaHMe arebpanueckoro
anmnapara, COpMUPOBAaHHOI'O B OCHOBHOM IIIKOJIe, U €r0 MpUMeHeHue K
pelLleHHI0 MaTeMaTHUeCKUX U TIPUK/IaJHbIX 3a7iay;

* TeopeTHKO-(QYyHKIMOHAIbHAs JMHUS, BK/IIOUAIOLIAsi CHUCTeMaTU3aluio U
pacipeHue cBeJileHU 0 (GyHKLUSIX, COBePILIeHCTBOBaHUe rpaduuecKux
yMeHHuH; 3HAaKOMCTBO C OCHOBHBIMM HJeIMU UM  MeToAaMu



MaTeMaTUuecKoro aHaau3a B o0beMe, TIO3BOJISIOLEM HCC/Ie[0BaTh
y/IeMeHTapHble (GYHKIWM W pellaTh TPOCTEHIINe TeoMeTpUUYecKHe,
(bu3nUecKye U Ipyrue MpUK/aJHbIe 3a/1auu;

* JMHUA YpaBHEHHWH W HEPABEHCTB, OCHOBaHHAas HA TIOCTPOEHUU U
UCC/IeIOBAaHUM ~ MaTeMaTUUeCcKuX  Mojiesiei, TepeceKaromiascs C
anrebpandyeckoi W TeOPETHUKO-PYHKIMOHA/JbHOW  JIMHUAMH U
BKJTFOUAIOLI[ast pa3BUTHE U COBEpIIEHCTBOBaHHE TeXHUKH
anrebpanueckux  IpeoOpa3oBaHUil /I pellleHHs  yYpaBHEeHWH,
HEPABeHCTB U cHCTeM; (GOpMHUpOBaHHEe CIIOCOOHOCTH CTPOWTH U
WCC/Ie/IOBaTh TIPOCTEHIIIHe MaTeMaTUuecKhe MOZeNH TIPU pelleHud
TIPUKJIA/IHBIX 3a7iay, 3a/]a4 U3 CMEXKHBIX M CIIEIMaIbHBIX JUCLIUTIIVH;

* reoMeTpuyeckasl JIMHWS, BK/IIOUAloljasi Har/sfHbIe TIpe/CTaBIeHUs O
TIPOCTPAHCTBEHHBIX (DUTYpPax U U3yueHWe UX CBOWUCTB, (HOPMUPOBAHUE U
pa3BUTHE TIPOCTPAHCTBEHHOTO BOOOpa)KeHWs, pa3BUTHE CIIOCOOOB
reoMeTpUUeCKHUX H3MepeHHH, KOOPAMHATHOTO W BEKTOPHOTO METO/I0B
JUTSI pellieHrs MaTeMaTUUeCKUX Y MPUK/IaIHbIX 3a/jay;

* CTOXaCTUYecKas JIMHUS, OCHOBAaHHAsi Ha pa3BUTUHM KOMOMHATOPHBIX
YMeHUH, TIpe/[CTaBIeHN 0 BEPOSTHOCTHO-CTAaTUCTUYECKUX
3aKOHOMEPHOCTSIX OKDPY>KaroIllero Mypa.

Paszenbl (TeMbl), BK/IIOUEHHBbIe B COZlep)KaHUe y4eOHOU AWCIUIUIHHBI,
SBJISIOTCS 0OIIMMU [171s1 BCeX Tipodueit mpodeccroHanbHOro o6pa3oBaHus U
npy BceX oO0bemMax yueOHOTO BpeMeHU He3aBUCUMO OT TOTO, SIBISIETCS /U
yuebHas aucLuruiiHa «MateMaTrKa» 6a30BOM UM MPOGUIBLHOIA.

[IpensiaraeMble B TIPUMEPHBIX TeMaTHUeCKWX IJlaHaX pasHble 00BeMbl
yueOHOrO BpeMeHM Ha H3yuyeHWe OJHOW M TOM >Ke TeMbl DPeKOMEeHYyeTCs
WCTI0/Tb30BaTh /il BBITIOJIHEHUST PA3/IMUHBIX yueOHbIX 3afiaHuii. Tem cambiM
pa3iuuvsi B TpeOOBaHUSIX K pe3y/jbTaTaM 00ydeHUs TIPOSIBSITCS B YPOBHE
HaBBIKOB TI0 PeIIIeHHI0 3a/lau U OTbITe CaMOCTOSITe/TbHOM paboThI.

W3yuenune obijeobpa3oBare/ibHON yueOHOM AMCHMIUVIMHBI «MaTeMaThKa»
3aBepllaeTcs T[0/iBeJleHMeM WTOroB B (opMe 23K3aMeHa B pPaMKax
MIPOMEXXYTOUHOM aTTeCTal[ii CTYJeHTOB B TIPOIleCCe OCBOEHHS OCHOBHOM
OIIOIT CIIO c momnyueHueM cpeaHero obiiero obOpa3zoBanusi (ITITKPC,
[TICC3).

2. MECTO YYEBHO! JUCIUIUINHBI B YYEEHOM IIVIAHE

YuebHasi aucuuriHa «MaTemaTuKa: anredpa ¥ Hayasia MaTeMaTUUeCKOro
aHa/iM3a; TeoMeTpHus» SBseTcs yueOHbIM TpeAMeTOM 00s3aTenbHON
npeAMeTHON ob6mactu «Marematvka U uHpopMatika» ®I'OC cpenHero
o01riero obpa3oBaHusl.

BripodeccroHanbHBIX 00pa30BaTeNbHBIX OpraHU3alUsaX, pPean3yIoIX
oOpa3oBaTenbHYI0 TIPOrpamMMy cpefHero o6irero obpa3oBaHusl B Tpefesiax
ocBoenusi OTIOIT CITO Ha 6a3e ocHoBHOro o6Iero obpa3oBaHus, yueOHast
aUuCIUIUIiHa «MarteMaTrKa» u3ydaeTcss B 00I1jeo0pa3oBaTebHOM I[HKIe
yuebHoro mada OITOIT CITO Ha 6a3e ocHOBHOro o0IIero oOpa3oBaHHS C
royiyueHreM cpeiHero obiiero oopa3zosanus (ITTIKPC, ITIICC3).



B yuebubix tuianax I[MITKPC, IMIICC3 yuyebOHas AuCHUIUIMHA «MaremaThKa»
BXOJUT B COCTaB 00mUX o00I1eobpa3oBaTebHLIX yUeOHBIX JUCLUATIINH,
dbopMupyemMbIXx U3 00si3aTe/bHBIX TipeMeTHbIX obsacteit ®PI'OC cpegHero
obmmero ob6pazoBanus, A rnpodeccuii CITO umm cnermanbHocTedr CITO
COOTBETCTBYIOILI[eT0 TIpodu/Is MpodeccroHaIbHOTO 0O6pa3oBaHMs.

3. PE3YJIbTATHI OCBOEHUSA YUEFHOU JUCIIUII/IMHBI
OcBoeHue cojiep)KaHusl yueOHOW AUCHUATIIMHBI «MaTeMaTHKa»
obecrieuriBaeT AOCTM>KEHUE CTYJeHTaMU CJIeAYIOIIUX pe3y/1binamoe:

* /IUYMHOCIMHDIX:
- c(hopMHpPOBaHHOCTDL TIPE/CTAaBJEHUM O MaTeMaTHKe KaK YHHBEpPCaTbHOM
S3bIKe HAyKH, CPe/ICTBE MOJEIUPOBAHUS SIBJIEHWH W TIPOLIECCOB, WesX U
MeTO/]aX MaTeMaTHKHU;

- TIOHMMaHWe 3HAUMMOCTH MaTeMaTUKU /JIi  HayYHO-TEXHUYECKOTO
nporpecca, CpOPMHPOBAaHHOCTbL OTHOIIEHWs K MaTeMaTHKe KaK K 4YacTu
o0Irleue/IoBeUeCKOM Ky/IbTypbl uepe3 3HAKOMCTBO C HWCTOpHEeH pa3BUTHSA
MaTeMaTHKHU, BOJIIOLeH MaTeMaTU4eCKUX Uien;

- pa3BUTHE JIOTMUECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOTO BOOOpa)keHUs,
a/ITOPUTMUYECKON  KYJIbTYPbI, KDUTHUHOCTH MBIIJIEHWSS Ha YPOBHE,
HeobxoauMoM st Oyayiedt mipodeccOHAaMBHOM — /1eATeTbHOCTH, /ISt
TIPOZI0/DKeHHsT 06pa30BaHUS U CaMOOOpPa30BaHus;

- OB/IaJileHWe MaTeMaTHUYeCKUMU 3HAaHUSMHA W YMEeHHWSIMH, HeoOXOJUMbIMU B
TOBCEZIHEBHOM >KWU3HH, [JIA OCBOEHHMS CMEXKHBIX eCTeCTBeHHO-HayUHBIX
OUCHUIUIMH W JTUCIUTUIMH TIPO(eCCHOHA/NLHOTO IHK/IA, U TIO/TyYeHus
oOpa3oBaHus B 00JacTsiX, He TPeOYHOIMMX YrayO/JIeHHOM MaTeMaTHJeCcKou
TI0/ITOTOBKUY;

- TOTOBHOCTb M CIIOCOOHOCTL K o00pa3oBaHHIO, B TOM UHCIIe
camMo00pa30BaHUIO, Ha TIPOTSDKEHUU BCeH >KM3HHW; CO3HATeIbHOe OTHOIIIEHHEe
K HerpepbIBHOMY 00pa30BaHMIO KaK YCJIOBHIO YCTIELTHOW TIPodeCCHOHATBHON
M 001I[eCTBEHHOU JIeSITe/TbHOCTH;

- TOTOBHOCTb K KOJIJIEKTUBHOM pab0Te, COTPY/IHUUYECTBY CO CBEPCTHHUKAMH B
obOpa3oBaTeslbHOM, OOIIECTBEHHO TI0JIe3HOM, yueOHO-MCCIe/[0BaTeNbCKOM,
TIPOEKTHOM U APYTUX BUAAX AeSITe/TbHOCTH;

- OTHOILEHWe K TMpoheCcCHOHaTLHOW AesTeTbHOCTU KaK BO3MO>KHOCTH
yuyaCcTWss B  peIlleHWM JIMYHBIX, OOI[eCTBEHHBIX, T'OCY/JAapCTBEHHBIX,
o0I1ieHaI[MOHA/IBHBIX TIPO0IeM;

- TOJepaHTHOe CO3HAaHWe W TIOBe/ieHHe B TIOJIMKY/JbTYPDHOM MMUpe,
TOTOBHOCTb Y CITOCOOHOCTh BECTH AMAJIOT C APYTUMH JIOJABMH, AOCTUraTh B
HEM B3aMMOIIOHMMAaHHs, HaXOAWUTL OOIIHMe 1IeJTM W COTPYAHWYATh /IS HMX
JNOCTVKEHHs], CITOCOOHOCTb TPOTUBOCTOSITH  H/IE0JIOTUMA  SKCTPEMH3Ma,
Hal[MoHanM3Ma,  KceHohoOuM,  AUCKPUMHUHAIIMM 110  COLMA/IbHBIM,
PEJIMTHO3HBIM, PACOBBIM, HAl[MOHATbHBIM TIPU3HAKaM U JIPYTUM HETaTUBHBIM
COLIMATbHBIM SIBJIEHUSIM;

* MemanpeomMemHbIX:



- YMeHHe CaMOCTOSITeJIbHO OMpeJeNisiTh LieJid [1eATebHOCTH U COCTaB/ISITh
TJIaHbI JIesITe/IbHOCTU; CaMOCTOSITE/IbHO OCYIIeCTB/IATh, KOHTPOJIUPOBATh U
KOPPEeKTHPOBaTh JleATe/lbHOCTh; UCIO/Ib30BaTh BCe BO3MO)KHbIE PeCypChI AJisi
JOCTV>KeHUs] TIOCTaB/eHHbIX 1ieJied W peanu3aluM TUIaHOB [esiTe/IbHOCTU;
BbIOMpATh yCTIelIHbIe CTPAaTeruy B Pa3/IMUHbIX CUTYaIUsIX;

- yMeHHWe TPOAYKTHBHO OOI[aThC YW B3aUMOJEMCTBOBaThL B IIpoliecce
COBMECTHOM [leATeNTbHOCTH, YUWTBIBATb TMO3ULMKA [JPYTMX yYaCTHHUKOB
JesTe/IbHOCTH, 3(PGheKTUBHO pa3peliaTb KOHMIUKTHI;

- BJafieHWe HaBbIKaMH TI03HaBaTeIbHOW, YueOHO-MCC/ieZloBaTeTbCKOU U
TIPOEKTHOM JIesiTe/TbHOCTH, HABBIKAMU Pa3peliieHus Mpo0ieM; CrioCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITe/TbHOMY TIOMCKY MeTO/IOB pellleHHsl MPaKTHYeCKUX
3a/1a4, MPUMEHEHUIO Pa3/IMUHbIX MEeTO/IOB IMO3HAHUS,;

- TOTOBHOCTb U CMOCOOHOCTH K CaMOCTOSTENIbHOM HWH(MOpPMaIMOHHO-
M03HABATe/IbHOM [leATe/IbHOCTH, BK/IOYasi yMeHHe OpHUeHTHUPOBAaThCs B
pa3/IMUHBIX WCTOYHWKAXx WHGOpMAl[UM, KPUTUUECKH OlleHWBaThb W
WHTEePHpPeTUPOBaTh MHGOPMAIIHIO, TI0JTyYaeMyt0 U3 Pa3IMUHbIX UICTOUHUKOB,;
- BJIaJileHue SI3bIKOBLIMM CpeJICTBaMHU: yMeHHe $ICHO, JIOTUYHO U TOUHO
W3jlaraTh CBOK TOUKY 3peHMs, WCIO0/b30BaTh a/leKBaTHbIE SI3bIKOBbIE
CpeJCTBa;

- BJafieHWe HaBblKaMU TI03HaBaTe/NbHOU pedieKCMM KaK —O0CO3HaHUs
CoBepIllaeMbIX AeMCTBUM M MBIC/UTENbHBIX TPOIIECCOB, UX pe3y/JbTaTOB U
OCHOBaHWM, I'DaHMI] CBOEr0 3HaHWS W He3HAHUs, HOBBIX TO3HaBaTebHBIX
3a7a4 ¥ CPeJCTB /JIsl UX JOCTHXKEeHUST;

- 1[e/leyCTpeM/IEHHOCTb B TIOMCKaX W TIPUHSITUM  pellleHuH,
cooOpa3uTeNlbHOCT W UHTYUIMSA,  Pa3BUTOCTh  IPOCTPAHCTBEHHBIX
TIpe/[CTaB/IeHUI; CTIOCOOHOCTh BOCTIPUHUMATh KPacoTy ¥ TapMOHUIO MUPa;

* npeomMemHbIX:

1) cdhopMUpOBaHHOCTbL TIpe/iCTaBJieHUWt O MaTeMaTHKe KaK 4acTu
MUDOBOM Ky/JbTypbl U MecTe MaTeMaTHKM B  COBpPeMeHHOM
LUBWIN3al[UM, Crioco0ax OIMCaHUs $IBJIeHWM peasibHOTO MHUpa Ha
MaTeMaTUUeCKOM SI3bIKE;

2) c(opMUPOBaHHOCTb Mpe/ICTaB/IeHUN O MaTeMaTUUYeCKUX TTOHITUSX KaK
BaKHEUIIIMX MaTeMaTUueCKUX MOZeJisiX, MO3BOJISIIOLIUX OMUCHIBaTh U
M3yyaTh pa3Hble TIPOLIeCCHl W SIBJEHMS; TOHMMaHHWe BO3MO>KHOCTH
aKCMOMaTU4eCKOro MOCTPOeHUs MaTeMaTUUeCKUX TeOpHH;

3) BnaseHue MeToJaMM [0Ka3aTelbCTB M aJrOPUTMOB DeIleHUs], YMeHue
WX TIpUMEHSITh, TIPOBOAWTHL Jl0Ka3aTellbHble pacCyXJAeHusi B Xoje
peleHus 3a/1ay;

4) BnajieHVe CTaHJAPTHbIMU TIpYUeMaMM pellleHds] paldOHalbHBIX U
Mppal[MOHabHbBIX, TT0Ka3aTebHbIX, CTETIeHHBIX, TPUTOHOMETPUUECKUX
ypaBHEHHW! W HepaBeHCTB, WX CHCTeM; WCIOIb30BaHUe TOTOBBIX
KOMITbIOTEPHBIX TIPOTPaMM, B TOM UHCJIe Jijisl TIOMCKa MYTU pellleHus 1
WJUTIOCTPALIUY pellleHUs] ypaBHeHU U HepaBeHCTB;

5) chopMUPOBAHHOCTH TIpe/iCTaB/IeHU 00 OCHOBHBIX MOHSATUSIX, UesIX U
MeTo/jlaX MaTeMaTUueCKOro aHa/l13a;



6) B/laJileHMe OCHOBHBIMHU TOHSATUSMU O TIJIOCKUX W TPOCTPAHCTBEHHBIX
reoMeTpuYecKrux ¢durypax, 1706 OCHOBHBIX CBOMCTBAx;
cchOpMHUPOBAHHOCTh YMEHHUsI PACIO3HaBaTh Ha UepTeXKax, MOJEe/sSIX U B
pea/ibHOM MUpe reoMeTpuueckue (PUrypbl; TIpUMeHeHHe H3yUYeHHbIX
CBOMCTB TreoMeTpuueckux ¢uryp u ¢dopmya Jjs  pelleHus
reoMeTpUYeCKHX 3aJad U 3a/iau C IPAaKTUYECKHUM COZiepKaHreM;

7) chopMUPOBAaHHOCTb TIpE/ICTaB/IeHUA O TMpoleccax U sIBJIEHUSX,
UMEIOIUX  BEPOSITHOCTHBIM ~ XapakTep, O  CTaTUCTUUYECKUX
3aKOHOMEpPHOCTSIX B peaJlbHOM MHpe, 00 OCHOBHBIX TTOHSITHSIX
37IeMEeHTapHOM TeOPUM BepPOSITHOCTEM; YMEHUN HaXOAUTh U OL[eHUBATh
BEPOSITHOCTA HACTYTUIEHUsT COOBITUH B TMPOCTEHIMX TTPAKTHUECKHUX
CUTYalLUsSIX 1 OCHOBHbIE XapaKTEePUCTUKHU CTyUYaliHbIX BEeJTMUMH;

8) BrajeHVe HaBbIKAMU HCIOMb30BaHUS TOTOBBIX KOMITbIOTEPHBIX
TIPOrpaMM TMpHU pellieHuH 3a/iau;

9) Ans CIenbIX U C/1Ta00BUASIINX 00yJarOIXCs:

OBJIaJleHVe MpaBU/IaMU 3alliCy MaTeMaTuyecKux (opMyJl U CrieLiiaabHbIX
3HAKOB peJibe()HO-TOUeuHOU crcTeMbl 0603HaueHmit J1. Bpatins;

OBJIaJleHHe TaKTWIbHO-0CSI3aTe/lbHBIM ~ CII0COO0OM  00c/iefioBaHUS U
BOCTIpUATUS  penbedHbIX  U300pa)KeHUN  MpeAMeTOB,  KOHTYDHBIX
n300pakeHUi reoMeTpruuecKux GUryp u Apyroe;

Ha/Mude yMEeHUSl BBIMIOJIHATb FeOMEeTPUUeCKUe MOCTPOEHUs] C MOMOLbIO
LMPKYJId U JIMHEWKH, YUTaThb pesibeHble rpaQuKy 3/1eMeHTapHbIX (QYHKLIMU
Ha KOOD/WHATHOW TIJIOCKOCTH, TIPUMEHSITh CIlelldaibHble TPHUCIIOCO0IeHus
s penbedHoro uepuenus ("padrcven”, "IIIkonbHUK");

OBJ/IaZleHhe OCHOBHBIM (YHKI[MOHA/OM T[pPOrpaMMbl HEBU3Yya/IbHOTO
[0CTyTna K MH(pOpPMaLM¥ Ha SKpaHe IepCOHAJbHOTO KOMIBIOTEpa, yMeHue
MCII0/Ib30BaTh MepCOHa/IbHbIE TU(DI0TEXHUUECKHEe cpe/iCTBa
MHGOPMaI[MOHHO-KOMMYHHUKALIMOHHOTO ZIOCTYTIa CeMNbIMU 00yUaroluMUCs;

10) Iyisi  00yvaroIuxcs C HapyIIeHHsSMH OIOPHO-JABUTATeTHFHOTO

amnrapara:

OBJIaJleHre Clleliia/IbHBIMU KOMITbIOTePHBIMU CPeJCTBAMU MPe/CTaB/IeHuUs
M aHa/lv3a J[aHHBIX M YyMEHHWe WCII0Ib30BaTh MepCOHalbHble Cpe/CTBa
JOCTyIla C YYeTOM [IBUraTe/bHbIX, peye/BUraTe/bHbIX U CEeHCOPHBIX
HapylLIeHUM;

Boisiensitorcsi  TpU  HampaB/ieHHsT  TpebOoBaHMM K pe3y/bTaTaM
MaTeMaTUueCKOTro 00pa30BaHMS:

1) rMpakTHKO-OPHUEHTHPOBAHHOE MaTeMaTHuecKoe oOpa3oBaHue (MaTeMaTHKa
J7151 X)KU3HM);

2) MaTeMaTHKa JJIs UCTI0Ib30BaHus B mpodeccuwy;

3) TBOpYecKOoe HarpaB/eHHWe, Ha KOTOpOe HailejieHbl Te oOyuaroruecs,
KOTOpbIe TUIAHHMPYIOT 3aHMMAaTbCsl TBOPYECKOW U  KCC/e/I0BaTebCKOM
paboTotii B 06/1acTi MaTeMaTHKH, (GDU3HUKU, SKOHOMUKU U APYTHUX 00/1aCTsIX.
OTH HarpaBJIeHUs peann3yloTcs B BYX 0O/i0kax TpeOOBaHHWM K pe3y/bTaTaM
MaTeMaTHUueckoro obpa3oBaHusl.

Ha 0a3oBoM ypoBHe:

— BBINYCKHUK HAy4YUTCA: [0 UCTIO/H30BaHUS B TIOBCETHEBHOM >KU3HU M



obecrieyeHrsi BO3MOKHOCTH YCIIEIIHOTO TIPOJIO/DKeHUs1 0Opa3oBaHUs 10
CTeLaJbHOCTAM, He CBA3aHHBIM C TIPUK/IQJHBIM  KCII0JIb30BaHUEM
MaTeMAaTUKH.

— BBINYCKHHK MOJIyYHUT BO3MOXHOCTh HAYYHUTBCA: [jIsI DPa3BUTHS
MBIIIIEHNs], WCTIONb30BaHUSI B TIOBCEAHEBHOW J>KU3HM U obecrieueHust
BO3MO>KHOCTH YCITEIITHOTO TIPOJO/DKeHUsT 00pa30BaHus 0 CTelMaJTbHOCTSIM,
He CBSI3aHHBIM C TIPUKJIaJHBIM HCITI0/Ib30BaHE€M MaTeMaTUKH.

4. COJEPXXAHUE YUYEBHOM JUCIIATI/IMHDI

BBegenue
MaTtemaTika B HaykKe, TeXHHUKEe, SKOHOMHUKe, WH(POPMALMOHHBIX
TeXHOJIOTUAX M TIPaKTUUeCKOU JesATe/bHOCTU. Llenn U 3asauv u3yvyeHUst
MaTeMaTHKU npy ocBoeHun npogeccuid CI1O u cnenuansHocTer CIIO.

Anredpa
Pa3BuTHe NOHATHS 0 UHC/Ie

Llenble ¥ paluoHajbHble  uWcia. JleHdCTBUTE/NbHblE — UUCIIA.

[TpubnxeHHbIe BbIuMc/ieHUs. KoMIieKcHbIe unca.
KopHu, cTeneHH u j1orapumsbl

Kopuu u cremenu. KopHU HaTypanbHOW CTeleHW W3 uucla U UX
cBoiictBa. CTerneHW C paUUdOHalIbHBIMU T[IOKa3aTeasiMd, WX CBOMCTBaA.
CrereHd C [JeWCTBUTeNbHBIMM MoOKa3arensiMd. CBOWCTBa CTeNeHU C
JeMCTBUTETbHBIM MOKa3aTeseM.

Jlorapu¢dm. Jlorapugm uuciaa. OcHOBHOe Jjorapudpmuyeckoe
TOX/eCTBO. JlecSTUUHbIe U HaTypasbHble jorapudmebl. [IpaBunia AeicTBUl C
noraprdmamu. Ilepexos; K HOBOMY OCHOBAaHMIO.

IIpeoOpa3oBanue ajredpanuyeckux BbIpaxkeHHWil. [Ipeobpa3oBaHue
pallMOHA/NbHBIX,  UpPpalMOHANbHBIX  CTEMEeHHbIX, T[OKa3aTelbHbIX U
J0rapu(pMHUYECKHX BbIPa’KeHUU.

IIpakTUUecKue 3aHATUA

ApudmeTrueckde  JeNCTBUS  HaJ  YMUCIaMW, HaxoX/eHre
NpUOKeHHBIX 3HAUeHWW BeJMUMH U TIOTPelIHOCTed  BbIUKCIeHUN
(abCcomMmoTHOM ¥ OTHOCUTE/IbHOI), CpaBHEHME UHC/IOBBIX BbIPayKEeHHUH.

BbluricieHMe W CpaBHeHWe KOpHeM. BrIlosiHeHWe pacueToB C
paJiuKanamu.

PellleHre uppaljMOHANbHBIX ypaBHeHUW. HaxoxaeHue 3HaueHUM

CTeNeHel C palyOHa/lbHbIMK TO0Ka3arensiMd. CpaBHeHUe CTerneHewu.

[TIpeobpa3oBaHusi BbIpA)KEHWM, COJep)KallUX CTereHU. PereHue

roKa3aTe/bHbIX YpaBHEHUH.

PelieHrie pUK/IaHBIX 3a/au.

HaxoxgeHue 3HaueHW Jjiorapyd@ma To TPOU3BOJILHOMY OCHOBAHMIO.

[Tepexo/, OT 0JHOTO OCHOBaHUS K ApyromMy. BeluncieHre U cpaBHeHHe

norapu¢moB. JlorapudmupoBaHue U NMOTEHI[MPOBAHUE BbIpaXKeHUH.

[IpubnvkeHHble  BBIYMCAEHUS U pelleHUs



TIPUK/IaIHbIX 3a7iau.
Pemienue norapu)MuyecKrux ypaBHEeHHUHU.

OCHOBbBI TPUT'OHOMETPUN

OcCHOBHBIE IOHATHUSA

Pa,Z[I/IaHHaH M€pa YyIJia. BpaI_U"aTEJ'IbHOE ABYOKeHHe. CI/IHYC, KOCHHYC,
TaHI'eéHC U KOTaHI'eHC 4YnCiid.
OcHOBHBIE TPUTIOHOMETPHUYECKHE TOXAECTBA

@®opmynel nipuBefieHus. DopMysibl  C/10KeHUA. DPOpMysbl  yABOEHUS

@®opMyibl IOJIOBUHHOIO YIJIa.

[Tpeobpa3oBaHus MPOCTEMILINX TPUTOHOMETPUUYECKUX BbIPa’KeHUI

[Ipeobpa3oBaHue CyMMbI TPUTOHOMETPHUUeCKUX (QYHKIMM B TTPOM3Be/ieHre
U TIpDOM3Be/leHUs1 B CyMMy. BbIpakeHHe TpUrOHOMETPHUYeCKUX (YHKLMM
yepe3 TaHI'eHC IT0JIOBUHHOI0apryMeHTa.

TpuroHoMmeTrpuyeckue ypaBHeHUs1 1 HepaBeHCTBa

[Tpocreniye TPUTOHOMETPUUYECKHe ypaBHEHMUSI. [Tpocrenie
TPUTOHOMETPUUeCKHeHepaBeHC CTBa.

OOpaTHbie TPUrOHOMETPHYEeCKHEe (PYHKIUH.

APKCHUHYC,apKKOCHHYC,apKTaHT eHC.

IIpakTHueckue 3aHATHSA

PaguaHHbBIM MeTO[ W3MepeHMsl YIJIOB BpalleHUusl U CBSI3b C IPajlyCHOU

Mepoli. OCHOBHbIE TPUTOHOMETPUYECKHEe TOX/eCTBa, (POPMYJIbI CJIOXKEHHS,

y[iBOeHHUsl, TNpeobpa3oBaHHWe CYMMbl TPUIOHOMETPUUECKMX (YHKLMI B

npou3BefieHre, TMpeobpa3oBaHue TIPOM3BeJ|eHUSI TPUTOHOMETPUYECKUX

¢byHkmii B cymmy. IlpocTeiiilive TpUrOHOMeTpUUECKHEe YpaBHEHUS U

HepaBeHCTBa.

ObpaTHble TpUroHOMeTpHUYeckKue (YHKIMU: apKCHUHYC, apKKOCHHYC,

apKTaHTeHC.

CreneHHbIe, MOKa3aTe/lbHbIe, TorapupmMuueckKue
U TPUTOHOMeTPUYecKHe (DYHKIIMH.
OOparHblie TpUroHOMeTpHUeckue GyHKIUH.

Ornpegenenust PyHKIMM, UX CBOKMCTBA U TPaPUKU.

[TpeoOpa3oBanusi rTpadukoB. IlaparuienbHBIA TMEPEHOC, CUMMETPHS
OTHOCUTE/TbHO OCell KOOpJAWHAaT M CUMMETPUsi OTHOCUTEe/bHO Hadvasa
KOOp/IMHAT, CUMMETPUSI OTHOCUTEJILHO TMPSIMOM Yy = X, PaCTsDKeHHe U C)KaTue
B/I0/Ib OCEU KOOPAUWHAT.

IIpakmuueckue 3aHssmus

[Tpumepbl 3aBUCUMOCTEN MeXXJy MepeMeHHbIMH B PeasibHbIX MpoLjeccax 13
CMEeXHbIX AucUuIUIMH. Omnpegenenue GyHKUMM. [locTpoeHne U uTeHUe



rpadpukoB dyHkimi. WccnenoBanve @yHkiuu. CBolCTBa JIMHENHOM,
KBa/[paTUYHOW, KYCOUHO-JIMHEHHOW U  ApOOHO-TMHENMHONW  (QYHKLIUM.
HernpepobiBHbIE M Tiepuoguueckde (QyHKLMU. CBOWCTBA M TrpaUKy CHHYCa,
KOCWHYCa, TaHTeHCa W KoTaHreHca. OOpaTHble (QYHKIOMU W WX TpadHKU.
Ob6paTHble TpuUroHOMeTpuueckue GyHKIUH. [IpeoOpa3oBaHusi rpaduKa
dbyskiyu. ["apmoHnueckre Konebanus. [IpyKkiafHbie 3agaun.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

ITocnepoBaTenbHOCTH. CrioCcOOBI 3aJaHKST M CBOMCTBA UMC/IOBBIX

roc/iejoBaTe TIbHOCTEM.

[TonsiTve o npefene mnociaefoBarebHOCTH. CyllecTBOBaHMe —Tpefierna
MOHOTOHHOU OrpaHUYeHHOU nocsiejoBaTelbHOCTU. CyMMUPOBaHHUe
rocsiefioBaTelbHOCTeM. beckoHeuHOyObIBarOIIast reoMeTpruyuecKast IporpecCust
U ee CyMMa.

ITpousBogHas. [loHATHe 0 MPOM3BOAHOM (DYHKLIMW,ee reOMETPUUECKUN U
(U3UUeCKUICMBIC/I.  YpaBHeHHWe KacaTelbHOW K TrpaguKy (QyHKLUM.
[Ipon3BoAHBIE CYMMBI, Pa3sHOCTH, MPOM3BeJeHUs, 4dacTHble. IIpon3BozaHbIe
OCHOBHBIX  3/leMeHTapHbIX (GyHKUMA. [IprMeHeHWe TPOU3BOJAHOU K
MCC/IeJOBaHUI0 (PYHKIMIA U TIOCTpoeHHto rpadukos. [TpousBoaHbIe06paTHOM
(GYHKLMW ¥ KOMITO3ULIMKA (DYHKLMH.

[Tpumepsl KCIIOMB30BaHWS MPOU3BOAHOU [JI1 HaXOXJAEHWsS HaWIyydllero
pellleHrs B MPUKJIaJHbIX 3aZiauax. BTopasi mpon3BojHasi, ee reoMeTpUYeCKUI
u ¢usnueckuil cmbica. HaxoxxgeHue CKOpOCTU [jisl Mpoliecca, 3aJjaHHOro
dbopmyiioli U rpadrKoM.

IlepBooOpa3Hasa U uHTerpas. [IprMeHeHHe OTpeJeJIeHHOTO WHTerpasa
JJ1S1 HAXOXKAeHUATUIONaIM KPUBOJIMHEWHOM Tpanenuu. ®@opmyna HeroToHa—
Jleitbuutja. [TpumMepsl mprMeHeHUs1 MHTerpasia B GU3MKe U TeOMeTPUH.

IIpakTyeckue 3aHATUSA

YucioBasi 1ocC/el0BaTeIbHOCTb, CIOCOOBI ee 3a/laHusi, BbIUMC/IEHUS
YIeHOB TMoc/aefoBaTebHOCTH. [lpenen mociegoBaTenibHOCTH. beckoHeuHO
yObIBatol1]asi reoMeTpruUecKasi Iporpeccusl.

[TpousBoiHas: MeXaHUUeCKUM U TeOMEeTPUYEeCKHU CMBIC/T POU3BOJAHOM.

YpaBHeHHe KacarenbHOW B o00meM Buzge. I[lpaBuia U HoOpMyJIbI
muddepeHLIMpoBaHUs, Tab/ulja MPOU3BOJAHBIX 3JIeMEHTapHbIX (YHKIUH.
WccnepmoBaHre (QyHKUMA C TOMOLIBI0 MpPoM3BOAHOM. HaxokgeHue
Haubo/blllero, HauMeHbIlIeTO 3HaueHWsT W JKCTPeMajbHBIX 3HAaUeHUM
byHKLIMM.

Wuterpan u  mepBooOpa3Hasi. Teopema  HeroToHa—/leiibHMIIA.
[TpumeHeHVe MHTerpasna K BEIYUC/IeHHI0 (PU3NUeCKUX BeJIMYMH U IO IeH.

YPABHEHUSA 1 HEPABEHCTBA

YpaBHenus U CHCTEeMBI yPaBHEHHH.
PanvioHanbHbIe, MppalioHaIbHbIe, [I0Ka3aTeIbHbIeN TPUTOHOMETpHUYECKHEe
YPaBHEHUSI U CUCTEMBI.

PaBHOCH/IBHOCTb YpaBHEHWH, HEPABEHCTB, CUCTEM.

OCHOBHBIE TIpUEMBI UX pelleHus1 (pa3/io)keHrue Ha MHOJKWUTENH, BBeJleHHe



HOBBIX HEW3BEeCTHbIX, MO/ICTAHOBKA, rpauuecKrii MeTox).
HepaBeHcrBa. ParmoHanbHbIe, UppallMOHAa/IbHbIE, TTI0Ka3aTe/TbHbIe
WTPUTOHOMETpUUeCcKre HepaBeHCTBAa.OCHOBHBIE TPUEMBI UX PelLleHus.
Hcnonb30BaHHe CBOMCTB M rpagukoB (yHKIMHA NpPH pelleHUuU
YPaBHeHHM W HepaBeHCTB. MeTto/; wuHTepBanoB.M3o0paxeHue Ha
KOOP/JMHATHOM MJIOCKOCTA MHOXKeCTBapelleHUM ypaBHEHWU U HePaBEeHCTB
C ABYMSI TIePeMEHHBIMU U UX CUCTEM.
ITpuknaodHbie 3ad0auu
[IprMeHeHMe MaTeMaTUUeCKUX MeTO/I0B [I/Is1 PellleHUs1 COZlepKaTe/IbHbIX
3a/]a4 13 pa3/IMUHbIX 00/1acTell HAyKH Y TTPaKTHKHU.
WHTepripeTaliyisi pe3y/bTaTa, yueT peasbHbIX OrPaHUYeHUH.
ITpakmuueckue 3aHsamus
KopHu ypaBHeHu#. PaBHOCHIBHOCTL ypaBHeHUi. [Ipeobpa3oBaHme
ypaBHeHUU. OCHOBHBIE TIPUEMBI pellieHus1 ypaBHeHU. PellieHue cucteM
ypaBHeHMii. VIcro/ib30BaHWe CBOWMCTB U rPaMKOB (DYHKIIMI /17151 pellieHus]
yPaBHEHUU U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSATHOCTEMA

D/1eMeHmMbl KOMOUHAMOPUKU

OCHOBHbIe TIOHSTUS KOMOWHATOPUKHM. 3a/lauyd Ha T[IO/CYeT YKC/a
pa3Mell|eHUid, TepecTaHOBOK, coueTaHuil. PellleHve 3a7au Ha mepebop
BapuaHToB. Popmyna OuHoma HbioToHa. CBoiicTBa OUHOMHHAIBbHBIX
Ko3(pdureHToB. TpeyronbHuk Ilackans.

D/1eMeHMbl Meopuu 8eposimHocmeti

CobbITHe, BEPOSITHOCTb COOBITHS, C/IO’KeHHE U YMHOXKeHHe BepOsiTHOCTeH.
[ToHsITHe OHE3aBUCUMOCTH COObITHM. [IMCKpeTHas ciiydaiiHas BeJUUYWHa,
3aKOH ee pacnpefeneHusi. YucaoBble XapaKTEPUCTUKU  JIWCKPETHOU
CJTydaiiHOM BesInuMHbI. [ToHATHE 0 3aKOHe OOJBIINX UKCeT.

DeMeHMblI MaAMemMamuyeckoll cmamucmuku

[TpencraBneHye AaHHBIX (TabaUIB], AUarpaMMbl, rpaduku), reHepaabHast

COBOKYITHOCTb, BbIOOpKa, cpefiHee apu(mMeTrueckoe, MeauaHa. [ToHsTre 0

3a/jayax MaTeMaTUueCKOor CTaTUCTHKU.

PellieHue rpakTAUeCKUX 3ajau C TIpUMeHeHUeM BePOSITHOCTHBIX METO/IOB.

IIpakTHUYecKue 3aHATUSA

VcTopusi pa3BuUTHs KOMOMHATOPHKH, TEOPUHM BEPOSITHOCTEN M CTaTUCTHUKU
M UX pOJb B pasMuHbIX c¢epax ueoBeUeCKON >KU3HeJesITe/IbHOCTH.
[TpaBwia KOMOMHATOPUKH. PellieHre KOMOMHATOPHBLIX 3a/au. PasmerrieHus,
coueTtaHuss U nepectaHoBKu. buHom HeroTOHa M TpeyrosibHUK [lackans.
[IpykagHble 3a7auu.

Knaccuueckoe ompefiejieHMe BepOSITHOCTH, CBOMCTBa BepOSITHOCTEH,
TeopeMa O CyMMe BepOsITHOCTel. Berunciienve BepositHocTel. IIpuknazsHbie



3amaum. [IpecTraBneHrie YMCIOBBIX AaHHBbIX. [IpyUKIafHbIe 3aaum.

I'EOMETPUA

IIpsimble u naockocmu € npocmpaHcmee

B3aumMHOe  pacronokeHve — AByX ~ MpsIMBIX B IPOCTPaHCTBe.
[TapanienpHOCT, MPSAMOM M TUIOCKOCTU. [lapanienbHOCTh TJIOCKOCTEH.
[TepneHAUKYISPHOCTE NPSIMOW U TJIOCKOCTH. [leprieHAuKyasip U HaKJIOHHaSI.
Yron mexpy mnpsMOM W IUIOCKOCTBIO. [IByrpaHHBIM Yroa. YTOn Mexnay
IJI0CKOCTAMU. [leprieHuKy/IsIpHOCTD ABYX IIJIOCKOCTEM.

['eomeTpuueckue  mpeobpa3oBaHMsl  MPOCTPAHCTBA:  Mapasse/bHbIN
IepeHoC, CUMMeTPHSI OTHOCHTE/IBHO IVIOCKOCTH.

[TapannenbHOe mpoeKTHUpoBaHWe. I110wjadb OpMO2OHA/NIBHOU NpOeKyuu.
N306paskeHre TPOCTPaHCTBEHHBIX QUTYP.

MHuozozpanHuku

BepimHbl, pebpa, rpaHy MHOTOTpaHHMKa. Pazsepmka. MHo2o2paHHble
yenbl. Boinykible mHoeoepaHHuku. Teopema Slinepa.
ITpusma. Ilpsmas u Hak1oHHAsA Tipy3Ma. IIpaBusibHas rpusMma.
[Mapannenenunesn. Kyo6.
ITupamupa. [IpaBunbHas nvupamuja. Y ceueHHas mupaMuza.
Terpasgp. Cummerpun B KybOe, B mapasiiesienivie/ie, B Ipru3Me U
nupamuge. CeueHusi KyOa, TpU3Mbl ¥ TUPaMU/IBIL.
[lpencraBneHde O TIpaBWIBHBIX MHOTOIPaHHMKAX (TeTpasjpe, KyoOe,
OKTaszZipe, foJeKasJpe U UKocas3/pe).

Tena u nogepxHocmu epawjeHust

[unuHap ¥ KOHyC. YceueHHbI KOHyc. OcHOBaHHWe, BbicOTa, OOKOBas
MOBEPXHOCTb, oOOpa3ytoijasi, pa3BepTka. OceBble CeUyeHHsI U CeueHus,
Trapa’suie/ibHble OCHOBAHHUIO.

[ITap u cdepa, ux ceuenus. KacaTtenbHas mI0CKOCTb K cepe.

H3mepeHus e zeomempuu

Ob6weM u ero usmepenuve. iHterpasbHasi hopMysia oObema.

dopmynel 00beMa Ky0Oa, MpsSMOYTOJILHOTO Iapasijiesienuresia, MpHU3MEl,
1HApa. PopMysibl oO0beMa THMpaMuZbl U KOoHyca. DopMyrbl TIIOMAAN
TOBepXHOCTeN LWIMHApPa U KoHyca. dopmynbl oObeMa Ilapa W TIIOIIAAN
cdepsbl.

[MTogo6ue Tesn. OTHOIIEHUS TI/IONaZiel TTOBepXHOCTel U 00beMOB

TIOI00HBIX TEJ.

Koopounambi u éekmopbl

[Tpsimoyro/sibHast (ZekapToBa) CHUCTeMa KOOpDAWHAT B MPOCTPAHCTBe.
dopMysia pacCTOSTHUSI MeXJy JBYMsi TOUKaMHU. YpaBHeHUsi cdephl,
njiockocmu u npsiMotl.



Bektopbsl. Moayns BekTopa. PaBeHCTBO BeKTOpOB. (Cri0)KeHue BeKTOPOB.
YMHOXeHre BeKTOpa Ha uuciio. PasjiokeHue BeKTOpa IO HarllpaB/IeHUsIM.
Yron mexnay asymsa BekropaMu. [Ipoekijys BekTopa Ha ocb. KoopauHatel
BekTOpa. CKa/igpHOe Mpou3Be/ieHre BeKTOPOB.

Wcnonb3oBaHre KOOPAWHAT U BEKTOPOB TIPU PeIleHWU MaTeMaTUyeCKux 1
TIPUKJ/IaHBIX 3a/au.

ITpakmuueckue 3aHssmus

[Ipy3HaKy B3aWMHOI'O PACMOJIOKEHUS TIPSMbBIX. YTOJ MeXJy MNPSIMbIMMU.
B3auMHOe pacrniosiokeHWe TIpSIMBIX U IUIOCKOcTed. [leprieHguKynsp u
HaKJIOHHAs K TJIOCKOCTU. YTOJI MeXAy TPSIMOM UM TJIOCKOCThEO. TeopeMbl 0O
B3aMMHOM pacCIlOJIO)KeHUM TIPpSIMOM U TUIOCKOCTH. Teopema 0 Tpex
TepIieH MKy Isgpax.

[Tpu3Haku 1 CBOKCTBA Mapasuie/ibHbIX U MepreHAUKYISIPHBIX MJIOCKOCTEM.

PaccTostHue OT TOUKM 10 TIJIOCKOCTH, OT MPSIMOM 0 TIJIOCKOCTH,

pacCTossHUEe MeXAYTUIOCKOCTIMH, MeXKAY CKPeLIUBarOLMMUCS TTPIMBIMU,

MeXXy TIPOU3BO/IbHBIMU (PUTYpPaMU B IPOCTPAHCTBE.

[TapannenbHOe MpPOEKTHPOBaHME W ero CBoWcTBa. Teopema o niaowaou
OpPMO20HA/IBbHOUNPOeKYUU MHO020Y20/1bHUKA.B3anmMHoe pacriojioKeHue
MPOCTPAaHCTBEHHBIX (PUTYD.

Pa3miuHble BUALI MHOTOTPAHHUKOB. WMX wm300paxkenus. CeueHus,
pa3BepTKA MHOTOrpaHHUKOB. [lnomaabs moBepxHOCTU. Buabl ciMmmeTpui B
rpocrpaHcTBe. CUMMeTpUs TeJsl BpallleHUss U MHOTOIPaHHUKOB. Brruucienue
rioiazield 1 00beMoB.

BekTopsl. [elicTBusi ¢ BeKTOpamu. /leKapToBa cvCTeMa KOOp/IUHAT B
MPOCTPaHCTBe. Y paBHEHUE OKPY)KHOCTH, C(pephbl, MIOCKOCTH. PaccTosiHUe
Me>Xly ToukaMu. [1eliCTBUSI C BEKTOpPaMHM, 3aJJaHHbIMU KOOp/IJMHATaMM.
CkassipHOe npou3Be/ieHre BEKTOPOB. BeKTopHOe ypaBHeHMe MpsIMOY U
TJIOCKOCTH. VICr10/1b30BaHrie BeKTOPOB TP [j0Ka3aTe/IbCTBe TeopeM

CTepeoMeTpUM.

[Ins1 BHeayZIUTOPHBIX 3aHATUM CTyZileHTaM Hapsily C pellileHWeM 3aZiad U
BBITIO/THEHUS ~ TIPAKTUUECKUX  3aZlaHUd  MOXXHO  TIPeJIOKUTb  TeMbI
WCC/IeJoBaTeIbCKUX W pedepaTUBHBIX paboT, B KOTOPbIX BMECTO Cepuid
OTZe/IbHBIX MeJIKUX 3aJay M yIpaKHEHWW TMpPefjaratoTCsd CHOKeTHbIe
3ajjaHus, Tpebytolue AUTe/IbHOM paboThl B paMKaX OHOM MaTeMaTHuyeCcKou
CUTYyaI[ii. JTH TeMbI MOTYT ObITh KaK UHJWUBUAYaTbHBIMU 3a/laHUASMU, TaK U
I'PYIIIOBBIMU [1JI1 COBMECTHOI'O BBITIO/THEHUS UCCJIeJOBaHKUS.

ITpumepubie membl pepepamoe (00K1a008), uccae008amebCKUX
npoekmoe

HemnipepriBHbIE IpOOH.

[IpriMeHeHMe C/TOXKHBIX MPOLIEHTOB B SKOHOMUYECKHX pacyeTax.
[TapaniensHOE IPOEKTUPOBAHUE.

CpepHue 3HaueHUs U UX TIPUMEHeHUe B CTaTUCTHKeE.

BekTopHoOe 3a/jaHre NPsSMbIX U TJIOCKOCTeN B MPOCTPaHCTBe.
C/o’KeHre TapMOHUUECKHUX KOJ1e0aHHH.

['padrueckoe pelieHre ypaBHeHUM U HEPaBEHCTB.



[IpaBubHBIE U NTOTYIIPAaBUIbHBIE MHOIOTDAHHUKHU.
Konnueckue ceueHus ¥ UX NpUMeHEHNe B TEXHUKe.
[Tonsitne nuddepeHmana v ero NPUIOKEHUSI.

CxeMbl MOBTOPHBIX MCIbITaHUU bepHyun.
VccnenoBanve ypaBHeHUN U HepaBeHCTB C [1apaMeTpOM.

5. TEMATHNYECKOE IVNIAHUPOBAHUE

[Mlpu peanu3auyy  cofep)kaHusi  obijeoOpa3oBaTenbHONW — yueOHOM
IUCLIMTUIMHBL «MaTeMaTuka: anrebpa ¥ Hayaja MaTeMaTHUYeCKOTO aHasln3a;
reometpusi» B mipefesiax ocBoeHust OITOIT CITO Ha 6a3e oCHOBHOTrO 00I11Iero
oOpa3oBaHus C TIo/lyueHHeM cpefHero obmiero obpasoBanusi (IITIKPC,
[MIICC3) makcuMasibHast yueOHasi Harpy3ka OOydJaroIuXcCsl COCTaBJ/isIeT: T10
criequanibHOCTAM ~ CIIO  TexHMYeCKOro M  COLMaJbHO-3KOHOMHYECKOIo
npoduieii — 351 wac. M3 Hux aygutopHas (obsi3aTenbHasi) Harpys3ka
oOyyJarIMxcs, BK/IOUasi IpakKTUUeCcKWe 3aHATUs, — 234 yaca;
BHeay/IUTOpHasi CaMOCTOsITe/bHasi paboTa cTyjeHToB — 117 4acos.

6. IIPUMEPHbBIN TEMATUUYECKUM IIVIAH

Bup yue0Ho# padoThI KoyimuecTBo yacos
Pa3BuTtHe NOHATHUSA O YuC/ie 12
KopHu, cTerneHu u jorapudmMbl 28
IIpsiMBIe ¥ IIJIOCKOCTHU B IIPOCTPAHCTBE 20
KoMb6nHaTopukKa 12
KoopiHaThl U BEKTOPbI 16
OCHOBBI TPUTOHOMETPUHA 31
@YHKI[MU U rpadvKu 18
MHOrorpaHHUKU U KPYyTJible Tejia 26
Hauasia MaTeMaTHUeCKoro aHasivsa 24
WHTerpas u ero rnnpyuMmeHeHue 15
DeMeHTbl TEOPUM BEPOSITHOCTH U MaTeMaTUUeCKOW CTaTUCTUKU 12
YpaBHeHus U HepaBeHCTBa 20
BHeayiuTOpHasi caMoCTOsITe/IbHast paboTa 117

IIpomMeXyTouHas arrecTtaijus B (popMe 3K3aMeHa

7. XAPAKTEPUCTUKA OCHOBHBIX BHJOB YUYEBHOH
AEATE/IbBHOCTHU CTYAEHTOB

CojepxxaHue 00yueHUs XapaKTepUCTHKA 0CHOBHBIX BH/IOB /IeATe/TbHOCTH
CTy/IeHTOB(Ha YPOBHE Y4eOHBIX JIeiiCTBHII)




BBegenue

O3HakoOMJ/IeHWe C pOJIbI0 MaTeMaTHKU B Hayke, TeXHUKE,
9KOHOMUKe,NH()OPMAaIIMOHHBIX TEXHOJIOTUSX U MPaKTHYeCKOH
JlesiTeTbHOCTH.

O3HakoMm/ieHUe C 1ie/IIMU U 3alauaMy M3y4yeHUs MaTeMaTUKU
nipuocBoeHuu npodeccuit CITO u cneuuansHocTen CITO.

Asredpa

Pa3BuTHe noHATUA

BbinosiHeHWe apu@MeTHUecKUX JeMCTBUN HaJl UWCIaMH,
coueTasiyCTHbIe U MCbMeHHbIe TTPUEMBI.

Haxoxxgenve npubOMDKeHHBIX 3HAUeHWM  BEJIMUMH U
TOTPeITHOCTeNBbIUMCIeHNH (a0COMIOTHOM ¥ OTHOCUTE/TLHOM);
CpaBHEeHHe YKUC/IOBbIXBbIpAa>KEHUH.

HaxokgeHue ommboK B TpeoOpa30BaHUSX W BBIUHMCIEHHUSIX
(OTHOCHTCSI KO BCEM IMyHKTaM TIPOTpaMMbl)

KopHu, cTrenexy, jora-
pu¢mMbI

O3HakoMm/IeHUe C TOHSTHEM KODHS Nn-U CTereHu, CBOUCTBaMU
paZiuKasioB U MpaBUIaMu CPaBHEHUST KOPHEHU.
dopMmyMpoBaHUe OrpeJeneHusi KOPHS UM CBOWMCTB KODHEHU.
Bbelunic/ieHre U CcpaBHeHWE KOPHEW, BBIMOJIHEHWE TIPUKUIKU
3HaueHUs1 KOPHSI.

[TpeoOpa3oBaHre UHMC/IOBLIX W OYKBEHHBIX BBIpAKEHHH,
coJlepXKallX pavKasbl.

BeinosiHeHWe  pacueToB 10 opMysaM, —COZep KallUM
pajiiKasbl, OCYIIeCTB/isii HeoOXOAuMble TIOACTAHOBKU U
rpeoOpa3oBaHUsI.

OmnpesiesieHe pPaBHOCUJILHOCTH BbIpDaXXKEHWM C pajiiKalaMU.
PelieHve uppaloHa bHbIX YpaBHEHUM.

O3Hakom/ieHWe C TIOHSTUEM CTeleHU C JelCTBUTEeTbHBIM
ToKasareJsieM.

HaxoxzpeHue  3HaueHWM  CTeNeHW,  MCIOb3ys  TpU
He0OX0MMOCTUHUHCTPYMEHTA/IbHbIE CPEe/ICTBA.

3arvceIBaHWe KOPHS N-ii CTerleHy B BU/Ie CTETIeHH C APOOHBIM
roKasaresieM ¥ Hao0opOT.

dopMyMpoBaHUe CBOMCTB CTeleHel. BbluncieHue creneHei
C palMOHa/lbHBIM TIOKa3aTesieM, BbITIOJIHEHWEe TIPUKUAKU
3HaueHUs CTeNeHH, CPaBHEHUE CTeNeHeH!.

[TpeoOpa3oBaHre UHCIOBBIX U OYKBEHHBIX BbIpaXKeHHH,
coJlepXKallluX CTeneHW, TpUMeHssi CBOWCTBa. PeleHue
MOKa3aTe/IbHbIX YpaBHEHUH.

O3Hakom/ieHWe C TpUMeHeHHWeM KOpDHeW M CTereHel Npu
BBIUMC/IEHUM CpPeHUX, [e/IeHUHM OTpe3Ka B  «30JI0TOM
CeyeHUW». PellleHUeNpUKIAAHBIX 3a/au Ha  CJIOKHbIE
TIPOLIEHTHI

IlpeoGpa3oBanue
a/iredpanyecKux
BbIpa)KeHHH

BrimosiHeHWe rpeobOpa3oBaHW BBIPAYKEHUH, MpUMeHEeHHe
dbopmys, CBSI3aHHBIX CO CBOMCTBAMM CTelleHed U
norapudmoB.  OripesieneHre  007acTA  [JOMYCTUMBIX
3HauUeHWW  JIorapu()MUUYeCcKOroBbIpaKeHus.  PerieHue




norapuMUUYeCKUX ypaBHEHUM

OCHOBBI TPHTOHOMETPHUH

OcCHOBHBIE IOHATUSA

V3yuyeHue pauaHHOrO MeTOZa W3MEPEeHUs YIJIOB BpallleHHUs
MUX CBA3U C TpajycHOW wmepoii. WM3o0pakeHue yIJ/IOB
BpallleHUs HaOKPY>KHOCTH, COOTHeCeHHEe BeJIMUMHBbI yrja C
€r0 pacrioyI0’KeHUEM.

OcHOBHBIEe [TpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKAECTB [I7Ist
TPUTOHOMeTpUUYecKue BBIYUC/IEHWSI 3HAUEHWM TPUTOHOMETPUYECKUX (YHKLMU TI0
TOXK/IeCTBa OJHOM U3 HUX.
V3yueHue OCHOBHBIX (DOPMYJ TPUTOHOMETPHUHU: (HOPMYJIBI
CJI0KeHUSL, Y IBOEHUS], npeoOpa3oBaHus CYMMBbI
TPUTOHOMETPUUECKUX (byHKUMIB ripou3Be/ieHre u
Mpou3Be/ieHus] B CYMMY W TIpUMeHeHHe TIPU BbIYMC/IEHUU
3HaueHusi TPUTOHOMETPUYECKOTO0 BbIPA)KEHUsSI U YIIPOILeHUSI
IIpeoOpa3oBanus ero.
NMPOCTeNIIUX O3HakoOMJ/leHWe CO CBOWMCTBAaMHM CUMMETPHUM TOUYeK Ha
TPUTOHOMETPHUYECKHX eIMHUUHONOKPY)KHOCTH UM TIpUMeHeHue WuX [l BbIBOJA
BbIpa)KeHUH dhopMy1 TIpHUBe/IeHuUS.
Pemienve mno ¢opmysiaM W TPUTOHOMETPUUYECKOMY KpPYTYy
MPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUM.
[TpumeHeHre  OOLMX METOJOB  pellleHWS  ypaBHeHUM
(npyBefieHVe KIMHEWMHOMY, KBa/[paTHOMY, METO/] Pa3/I0’KeHUSI
IIpocrenmine Ha MHOXWTEeM, 3aMeHbl TepeMeHHOM) TpU pelleHun
TPUTOHOMeTpUUYeCcKHe TPUTOHOMETPUUECKUX yPaBHEHU.
yPaBHeHUS U YMeHre oOTMeuaTb Ha Kpyre pellleHdss TIPOCTeUIINX
HepaBeHCTBA TPUTOHOMETPUUECKUX HEPAaBEHCTB.
O YHKIINU, UX CBOUCTBA U IT'PAOUKHA
O3HakoMJIeHHe C TIOHSITUEM TTepPEMEHHOM, TpUMepamMu
3aBUCUMOCTEUMEX/y TIepeMeHHbIMU.
O3HakoMmJ/ieHHe C TIOHSITHEeM TpaduKa, orpefiesieHre
MIPUHA/IJIeXKHOCTU TOUKY Tpadpuky QyHkiuu. OnpeseneHue
1o popMyyJie MpoOCTeiiilield 3aBUCUMOCTH, BUZIa ee rpaduka.
DyHKIUN. BoipaxkeHue 1o hopmyJsieoiHON TilepeMeHHOU uepe3 Apyrue.
ITonsiTue o O3HakomieHUe C onpejieieHueM GyHKIUU, (HOPMY/IMPOBaHUE
HelpepbIBHOCTH ero.HaxoxaeHune 06/1acTy orpesiesieHUs U 06/1aCTh 3HaUeHUH
byHkIUN byHKLIMU.
CpoucTBa QyHKIMH. O3HakoMJ/IeHHe C TIpUMepaMu (hyHKIIMOHATBHBIX
I'padmueckas 3aBUCMMOCTEM B peajlbHbIX TIpolieccax U3 CMEXHbIX
HHTepIpeTaus. JVCLIATI/TUH.
IIpumepsnl O3Hakom/ieHWe €  [lOKa3aTelbHbIMU  PacCy’K/[eHUSMU
(QyHKIMOHATBHBIX HEKOTOPBIX W CBOMCTB JIMHEMHOM W KBa/IpaTUUHON (DYHKIIUH,

3aBUCUMOCTeH B
peaIbHBIXNPOIieccax u
ABJICHUAX

TpOBe/leHre MCC/Ie/IoBaHUs JIMHEMHOW, KYCOUHO-/TMHEMHOH,
JIPOOHO-/TMHEeMHON W KBaZpaTUYHOM (YHKI[UM, ITOCTPOEHHE
ux rpacdukoB. ITocTpoeHue U uTeHUerpaUKOB (QYHKIMIA.




WccnemoBanvie PyHKIWN.

CocraprieHve BUJOB (YHKIMHA 10 [JaHHOMY YCJIOBHIO,
pellieHye 3a/lauHa SKCTPEMYM.

BrimosiHeHMe rpeoOpa3oBaHuii rpadvka QyHKIMN

OoOparHbie PyHKIUH

N3yueHue roHsTHs 00paTHOM QYHKIMU, OTpe/iesieHre BUa U
noctpoeHue Tpaduka oOpaTHON (YHKLMH, HaxoX/eHue ee
obnactu

oripefieieHUs U obsiacTu 3HaueHuid.[IpumMeHeHWe CBOMNCTB
(YHKLMUIPY MCCIe0BAHUM YPaBHEHUM U peLleHUH 3a/iayu Ha
5KCTpeMyM.O3HaKOM/IeHHe C IOHATHEM CJIOXKHOM (YHKLMH.

CreneHHble, MoOKa3a-
Te/bHbIE,
norapupmMuUecKue U

PelieHue moka3aresibHbIX U JorapuMHUUYeCKUX ypaBHEHUU U
HepaBeHCTB I10 U3BeCTHbIM aJirTOPUTMaM.

O3HakOMJIeHHWe C TIOHSITUEM HeIpPePbIBHOU MepUOANYeCKON
dbyHKIMY, (OpMyIUpOBaHHWE CBOMCTB CHHyCa U KOCHHYCa,
MOCTPOeHHe UXTPa(UKOB.

O3HakoMJIeHWe C TIOHATHEM TapMOHWUYeCKHX KojiebaHuil u
nprMepaMyd TapMOHUYECKMX KojebaHWM [Jisi  OTnMCaHUs
MPOLIeCCOB B (PU3MKeH APYTHX 00/1acTsX 3HAHUS.
O3HakomJieHWe C TIOHSTHEM pPa3pbIBHOW MepUOAUYeCKOU
GyHKUMH,(DOPMY/IMPOBaHUE CBOWCTB TaHr'€HCA U KOTaHTeHCa,
MOCTPOeHUe UXrpadUKoB.

[IprMeHeHHe CBOMCTB (DYHKIMN /i1 CpaBHEHUs] 3HaueHUM

TPUTOHOMeTpUUYecKHe TPUTOHOMETPUUECKUX byHKLMM, pelleHus
(yHKIMH. TPUTOHOMETPUUECKUX YPaBHEHUH.

O6partHbIe [ToctpoeHrie TpadvKoB 0OpaTHBIX TPUTOHOMETPHUYECKUX
TPUTOHOMeTPUYeCKHue byHKUMI 1 onipe/iesieHUe M0 rpaduKaM UX CBOMCTB.
dhyHKIMH BrimosiHeHHe 1peoOpa3oBaHusi rpaMKoOB

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IlocnegoBaTe/IbLHOCTH

O3HaKOMJIEHHE C TTOHATHEM UKMCIOBOM TOC/IeI0BAaTeIbHOCTH,
criocobamu ee 3a/laHus], BBIYUCIEHHSIMU ee UJIeHOB.
O3HakoMJ/IeHHE C TIOHSITUEM TIpe/iesia Ioc/ie0BaTe/TbHOCTH.
O3HakOM/IeHWe C BBIYMC/IEHUEM CYMMbl 0OeCKOHEUHOTrO
YKC/IOBOTOPSZIla HAa  TIpUMepe  BBIUMC/IEHUS ~ CYMMBI
6eckoHeUyHO yObIBaroIIleil reoMeTpUUeCKOM MPOTPeCcCUH.
Pemlenne 3a7lau = Ha TpUMeHeHHe  (OPMYJIbI  CYMMBI
O6eckoHeUYHO yObIBaroIIleil reoMeTpPUUeCKOM MPOTrPeCCHH.

IIpou3BoaHan U ee
NpUMeHeHue

O3HakKoMJIeHHe C TTOHSITUEM TTPOU3BOJHOM.

W3yuyeHnve u (QopMy/iuMpOBaHHEe ee MeXaHWUeCKoro u
reOMeTpUYEeCKOr0 CMbIC/IA, U3yUyeHre alrOpyuTMa BbIUMC/IeHHs
MPOW3BOJHOM HAa MpUMepe BbIYMC/IEHUS MIHOBEHHOU
CKOPOCTH U YTJIOBOTO Ko3(duliMeHTaKacaTeIbHOM.
CocraB/ieHre ypaBHeHUs KacaTe/IbHOU B 0011jeM Bu/e.
YcBoenne — mipaBUi  guddepeHLMpOBaHUS, TaO/IULIBI
MIPOX3BO/IHbIX2/IEMEHTAPHbIX (YHKLIWM, TpUMEHeHue [Jis




niddepeHIIMpoBaHUSADYHKIMHA, COCTaBleHUSI  ypaBHEHUs
KacaTebHOMU.

V3yueHue TeopeM O CBsSI3U CBOMCTB (PYHKI[MU U MIPOM3BO/IHOM,
dbopMyMpoBKa UX.

[TpoBefeHre C TOMOLBIO TPOU3BOJHOM UCC/E[0BaHUS
dyHKLMY, 3a/JaHHOU (POPMYJION.

YcTaHoBeHWe CBSI3W CBOMCTB (DYHKLIMM U TPOU3BOAHOW IO
UX rpaykKam.

[lpyMeHeHrWe TIPOM3BOAHON [/  pellleHUss 3ajay Ha
HaxoXKJeHue

Haubo/blllero, HavMeHBIIIero 3HaueHUs: MU Ha HaXOoXKAeHue
3KCTpeMyMa

IlepBooOpa3Has
¥ MHTErpasi

O3HakoM/IeHHe C TIOHATHEM HWHTerpasa v epBoodpa3Hoii.
3ydeHue TipaBU/ia BLIUKC/IEHUs TIEPBOOOPA3HOI ¥ TeOPeMbI
HrroTona—/IeiibHMIIA.

PertieHue 3a7iau Ha CBsI3b T1€PBO0OpA3HOI U ee TIPOM3BOHOM,
BBIUMC/IEHYEe TIePBO0Opa3HOM /1/1s1 JaHHOM (PYHKIIUU.

PellieHne 3ajjau Ha MTpUMEHEeHWe UHTerpasa JJsi BBIUYMCIeHUs
(dbU3MUeCKUX BeJIMUMH U IJI0Ia/lei

YPABHEHNWSA 1 HEPABEHCTBA

YpaBHeHus u cucreMsbl
ypPaBHeHHH.
HepaBeHcTBa U cUCTeMbI
HepaBeHCTB C AByMsl
nepeMeHHbIMU.

PeliieHrie paliOHa/IbHbIX, UDPAL[MOHA/IBHBIX, TOKa3aTeTbHbIX
Y TPUTOHOMETPUYECKUX YPaBHEHUMN U CUCTEM.
Vicnosib30BaHue CBOMCTB M IpaKOB (PYHKLIMK [/1s1 PeLleHUst
ypaBHeHHi. [loBTOpeHMe OCHOBHBIX IIPUEMOB peLleHUs
cucteM.PelleHre ypaBHEeHUI C NpUMeHEHUEM BCeX MPHUeMOB
(pasnokeHusiHa MHOJKUTEH, BBeJeHUs] HOBbIX HEH3BECTHBIX,
MO/ICTAaHOBKH, rpaduueckoro MeTosa).

PemieHrie cucteM ypaBHeHWM C TMPUMEHEHWEM pa3/MUHBIX
crioco6oB.O3HaKOM/IeHHe C OOIIMMHK BOTIPOCAMM  pelleHUs
HEPaBeHCTB U WCII0/Ib30BaHVe CBOWCTB U rpaMKOB (DYHKLIUU
MpY pellieHNY HepaBeHCTB.

PelieHrie HepaBeHCTB U CHCTeM HepaBeHCTB C MpPUMeHeHHeM
pa3MUHbBIX CIIOCOOOB.

[TprMeHeHre MaTeMaTMYeCKMX MeTOZOB /Il  pelleHus
coZiep>KaTeNbHBIX 3aZlau M3 Pa3/MUHbIX O00/acTell HaykKu U
NpakTUKU. VIHTepripeTpoBaHWe pe3y/bTaTOB C YUYeTOM
peanbHbIX OrPAHUYEHUH.

3JIEMEHTBI KOMBEMHATOPUKH, TEOPUM BEPOATHOCTEN 1

CTATHUCTUKU

OcHOBHBIE TOHATUSA
KOMOMHATOPUKH

V3yyeHve TipaBWia KOMOWHATODWKKM UM TIpUMeHeHWe TIpu
pelleHHUKOMOMHATOPHBIX 3a/au.

PerieHrie KOMOWHATOPHBIX 3aJau MeTOO0M Iepebopa U 1O
MIPABUTYYMHOKEHUSI.

O3HakoMJIeHHE C TIOHSITUSIMU KOMOWHATOPUKH:




pa3MelleHUsIMY, COUeTAaHUSIMM,  TlepecTaHOBKaMU U
dbopmynamu AJis UX BIUUC/IEHUSI.

OObsicHeHHWe U TIpUMeHeHHe (OPMYJ [  BBIUMC/IEHUS
pa3Mell|eH1i,TIepeCTaHOBOK UM COYeTaHWW TIpU  pellieHun
3ajau.

OsHakomyieHne c OuHOMOM HpBIOTOHa U TpPEYro/JILHUKOM
[Tackans.

PertieHue ripakTUYeCKUX 3a/lau C UCIIOb30BaHUEM TOHATUN U
TTPaBU/I KOMOWHATOPUKHU

JJ/IeMeHTbI TeOpUHU
BEePOSATHOCTEH

W3yueHue K/JIacCUUeCKOTO  OMpefie/ieHusi  BePOSITHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMMe BepOSITHOCTEN.
PaccmoTpeHne  mpUMepOB  BBIUMCJIEHUSI  BEPOSITHOCTEH.
PertieHre3a/1au Ha BBIUKMCIEHHE BEPOSATHOCTEH COOBITHI

IIpeacraB/ieHye JaHHBIX
(Tab/IMIBI, AUATPAMMBI,
rpa¢gukn)

O3Hakom/ieHue C npeacraBjieHHMEM YUMCJIOBBIX OdHHBIX M HX
XdPAKTEPUCTUKAMMH.

Pemrenue MMPpAKTUYECKHUX 3d1d4 Ha 06pa60TKy UNC/IOBBIX
AdHHBIX,BBIYMCJ/IEHNE UX XdPdKTEePpUCTHUK.

I'EOMETPUSA

IIpsimMble ¥ IJIOCKOCTH B
NMPOCTPAaHCTBe

dopMy/nMpOBKA W TIpUBEJEHME [l0Ka3aTelbCTB MPU3HAKOB
B3aMMHOIO  pacro/iO)KeHUsi  TNpSIMbIX M [JIOCKOCTEM.
Pacrio3HaBaHue Ha yepTeXkax U MOJe/siX pa3/IMuHbIX CIyuyaeB
B3aMMHOIO  pacro/io)KeHUsi  TpSIMbIX UM TJIOCKOCTEM,
apryMeHTUPOBaHWEe CBOUX CyKJeHuu. DopMynmpoBaHue
onpezieIeHW, TIPU3HAKOB W CBOMCTB TMapa/vieJibHbIX |
NepreHAUKY/ISIPHBIX TJIOCKOCTeH, ABYTPaHHBIX U JIMHEUHBIX
YTJIOB.

BrInosiHeHre MOCTPOeHUs YIVIOB MeX/y NPSIMbIMU, MPSMOMN
VU TUIOCKOCTBIO, MEXJY IUIOCKOCTSMHM I10 OINKWCAHUID H
pacrio3HaBaHue UX Ha MOJEsX.

[IpumeHeHVe TIPU3HAKOB U CBOWCTB PAaCIIOIOKeHHs MPSIMbIX
Y TUIOCKOCTEH TPU peLleHny 3a/jau.

M306paxkeHre Ha pHUCyHKaxX U KOHCTPYWPOBaHUe Ha MOJEJIsX
MepreHNKY/IIpOB Y HAK/IOHHBIX K T[UJIOCKOCTH, MPSMBIX,
rapa/leJibHbIX  TJIOCKOCTEM, YIJIOB MeXIy NpsMOd U
TIJIOCKOCTBIO M 000CHOBaHMe IMOCTPOEeHMUS.

PelieHne 3aau Ha BBIUMC/IEHHE T€OMETPUYECKHX BEJUUWH.
OnuceiBaHMe pPAcCTOSSHUSI OT TOYKWA [0 TUIOCKOCTH, OT
NPSIMOU 10 TUIOCKOCTH, MeXZAY IIUIOCKOCTSMH, MEXAY
CKpeLUBAIOLMMHUCA TMPSMBIMHA, MeXAY TPOU3BOIbHBIMU
(¢urypamu B pOCTPaHCTBe.

@dopMy/nvpoBaHMe U [IOKa3blBaHUWE OCHOBHBIX TEOpPEM O
PacCTOSHUAX(TeOpeM CyLeCTBOBaHUS, CBOMCTBA).
M300pakeHre Ha 4YepTeXXax M MOJENsAX PpacCTOSHUS U
000CHOBaHMEeCBOUX CyxXJeHuil. OrnpezesieHue U BbIUMC/IEHHE
pacCcTosiHUK B npocTpaHcTBe. [IpumMeHeHre ¢hopMy/a U TeopeM




TJIaHUMETPUH /151 pellieHus 3azau.
O3HakoMJIeHHe C TIOHSTHEM ITlapajie/lbHOrO TTPOeKTHUPOBaHUS
U erocBoiictBaMu. DopmyauposaHue meopembl O njaowaou
OpPMO2OHA/IbHOU NPOeKYUU MHO20Y20/1bHUKA.

[TpumeHeHre Teopud [ OOOCHOBAHUS TIOCTPOEHUN U
BBIUMC/IeHUH.

ApryMeHTHpOBaHHWEe  CBOMX CYX/JE€HHW O  B3aUMHOM
PacCIo/I0KeHUUIPOCTPAHCTBEHHBIX (DUTYP.

MHororpaHHUKH

OnucaHve W XapakKTepUCTHMKA  pa3/IMUHbIX  BU/IOB
MHOTOI'PaHHUKOB,[IePeUrCIeHUe UX 37IEMEHTOB U CBOWCTB.
N300paskeHre MHOTOIPaHHUKOB U BBITIOJIHEHUE TIOCTPOEHHSsI
Ha U300pakeHusIX ¥ MOJie/IIX MHOTOTPaHHUKOB.
Bbluncnienre  /IMHEMHBIX ~ 3JIEMEHTOB M YIVIOB B
MIPOCTPaHCTBEHHBIXKOH(UTypaLUsX, apryMeHTHpOBaHUe
CBOUX CY>K/I€eHUM.

XapakTepucTuka W H300pakeHHe CeueHusi, pa3BepTKU
MHOTOI'PaHHUKOB, BBIUKC/IEHYE TI/IOLa/lel TOBEePXHOCTeu.
[TocTpoeHuWe TpOCTEMIIMX  ceueHUM Kyba, TPU3MBI,
nupamuzbl.  [IpumeHeHve (akToB UM CBeJleHUH U3

MJIaHUMETPUU.
O3HakoMJ/leHWe C BHJaMU CHMMETPUM B TIPOCTPAHCTBe,
dbopmyMpoBaHUe orpe/ie/ieHUN u CBOMCTB.

XapaKkTepucTuKa CHMMEeTPUH TeJl

BpallleHUs] U MHOTOTPaHHUKOB.

[IpumeHeHVe CBOMCTB CHMMEeTPUU TIPU pellieHuH 3aJau.
Vcrnosib30BaHue TTpUOOpeTeHHBIX 3HAHWM [I7Isl UCCIIeZIOBAHUS
1 MO/IeJTMPOBaHUsT HECJIOXKHBIX 3a/jay.

M300pakeHrie OCHOBHBIX MHOTOTDAaHHUKOB W BBITIOJTHEHME
PUCYHKOBIO YCJIOBUSIM 3aj1au.

Tesia ¥ NOBEPXHOCTH
BpalleHus

O3HakoOMJIeHHe C BHJJaMU TeJl BpailleHusi, (OpMyupoBaHue
WX OrpejieJIeHU U CBOMCTB.

dopMy/IMpoOBaHHEe TEOPEM O CeUeHWM Illapa IJIOCKOCTbIHO U
TIJIOCKOCTH, KacaTe/lbHOM K cepe.

XapakTepucTUKa | W300pa)keHWe Ten BpalleHus, uX
pa3BepTKH, CEUeHUsI.

Perienue 3a/1au Ha MOCTpOEHUe CeUeHU, BbIYMC/IEHUe [I/TUH,
PacCTOSTHUW, YIJIOB, IO /Ien. [IpoBenenue
JloOKa3aTeJ/IbHbIX PacCy>K/IeHUUIIPH pellieHruH 3a/au.
[TpumeHeHVe CBONCTB CHUMMeTpPHU TIpDU pellleHWHr 3a/jau Ha
TeJia BpallleHust, KOMOMHALIUIO TeJl.

M300pakeHre OCHOBHBIX KpPYIJIBIX TeJ U BBITIOJHEHHUE
PUCYHKA MOYC/JI0BUIO 33/1auH.

N3mepenus
B reOMeTpuM

O3HakoM/IeHHUE c TTIOHATUSAMU TIIoMaIu U
00BbeMa,akCOMaMUU CBOMCTBAMHU.




KoopauHaTtsl
U BEeKTOPbI

O3HakOMJIeHHe C TIOHATHEM BeKTopa. V3yueHue neKapTOBOM
CUCTeMbl KOODJWHAT B TIPOCTPAHCTBE, TIOCTPOEHUE T10
33/laHHBIM KOODJWHATaM TOYeK W IJIOCKOCTeU, HaXOXK[eHHe
KOODJUHAT TOUeK.

HaxoxJeHue ypaBHeHUI OKPY>KHOCTH, cC(epbl, MIOCKOCTH.
BbIunciieHre pacCTOSIHUM MeXAy TOUKaMH.

N3yueHue CBOMCTB BEKTOPHBIX Be/TMUMH, TTPABU/I PA3/I0KEeHUS
BEKTOPOB B TPEXMEPHOM TPOCTPAHCTBE, MPaBU/ HAXOXKAEHUS
KOOpJIMHAT BeKTOpa B TIPOCTPAHCTBe, MPaBW/ AeUCTBUU C
BeKTOpPaMH, 3a/JaHHbIMU KOOp/JMHAaTaMM.

[IpyuMeHeHMe TeOpuUM MpPU peLIeHUM 3aJau Ha JeuCTBUS C
BEKTOpPaMM.

N3yueHne ckasisipHOTO MPOW3BEJ€HHUS] BEKTOPOB, BEKTOPHOTO
yPaBHEHUs MPAMOU U TUIOCKOCTH. [IpriMeHeHre Teopuw Mpu
pellleHnM 33Jlau Ha JIeUCTBUSI C BEKTOpaMM, KOOpJWHATHbIN
MeTO[,, TIPUMEHEHUEBEeKTOPOB [JiI1 BbIUMC/IEHUS BeJTUYMH
YIJIOB U PaCCTOSIHUU.

O3HakoMJIeHHEe C [l0Ka3aTebCTBaAMU TEOPeM CTepeOMETPUU O
B3aMMHOM  pacliO/IO)KeHUM TPSIMbIX U IJIOCKOCTEH C
MCII0/Tb30BaHMEMBEKTODOB.

8. YYEBHO-METOJNYECKOE 1 MATEPUAJIBHO-

TEXHUYECKOE OBECIIEYEHUEINIPOI' PAMMEI
YUYEBHOU JUCIATUIVHBI

YueOHbIM KabWHET C BO3MOXKHOCTBIO CBOOOZHOTO A0CTyn B IHTEpHET BO

BpeMs

yueOHOTO 3aHSTUSI W TIepUoJi BHEYyUYeOHOUM  [leATeNbHOCTH,

MyJabTUMe[UiiHOe 000py/j0BaHMe, TIOCPeACTBOM KOTOPOTO  YYaCTHUKHU
obpa3oBaTesqbHOTO  Mpollecca  MOTYT — MPOCMaTpuBaThb  BU3YalIbHYHO
MH(pOpMalMI0 MO0 MaTeMaTHKe, CO3/iaBaTh Mpe3eHTal[ul, BUAeOMaTepualbl,
VHbIe JIOKYMEHTHI.

Bcocrtas

y‘—IE6HO—M€TO,Z[I/I‘—IECKOFO n MdaTepHaJIbHO-TEXHHUYECKOI'O

obecrieueHus1 POrpaMMbl yueOHOM JUCLUTIIMHBI «MaTemaTHKa: anrebpa u
Hayasla MaTeMaTUYeCcKOro aHajn3a; FeOMeTPUs» BXOJST:

* MHOTO(MYHKIMOHA/ILHBIM KOMITJIEKC TIperio/iaBaTe/is;

* HarJsigHble MOCOOMS (KOMIIIEKThI yueOHBIX TaO/vll, TIJIaKaToB,
TIOPTPETOB BBIJAIOIIUXCS YUeHbIX-MaTeMaTUKOB U JP.);

* MH(POPMAaIMOHHO-KOMMYHHUKaTUBHBIE CPe/ICTBA;

* 3KpaHHO-3BYKOBBIE 0COOMS;

* KOMIUIEKT TeXHHYeCKOW JOKyMeHTal[id, B TOM UHCJe [acropTa Ha
cpefcTBa OOyueHHsI, MHCTPYKI[UH 10 WX MWCITO/Ib30BAHUIO M TEXHUKE
0e30I1aCHOCTH;

* OubmoTeuHbI QoH/,.




B 6ubsmmoreunslii  GoHA  BXOAST yueOHUKM, yueOHO-MeToJuuecKue
KomriekTel (YMK), obecrieunBaromie ocBOoeHHe YueOHON AMCIMIUIMHBI
«MaTtematuka: airebpa ¥ Hauajla MaTeMaTHUeCKOrO aHaau3a; TeoMeTpUs»,
DEeKOMEH/IOBaHHble ~ WIM  JOMNyIleHHble [/ WCIO/Ab30BaHUS B
npodecCHOHAMBHBIX ~ 00pa30BaTeNbHBIX  OpraHU3allisX, Ppeajr3yHoIUX
obOpa3oBaTe/bHYIO IIPOrpamMMy CpefHero obimero obpa3oBaHus B IIpefesax
ocoenust OITOIT CITO Ha 6a3e ocHOBHOTO 0011]ero 00pa3oBaHMS.

bubmoTteunsnii  ¢GoHA MOXKeT ObITh [JOMOJHEH SHIWK/IONe[UsMHU,
CrpaBOYHWKAMH, HayYHOM, HAyYHO-TIOMYJ/ISIPHOM M APYrOM JIMTEPaTypou Mo
MaTeMaTHKe.

B rpoiiecce ocBoeHus MporpaMMbl yueOHOM AUCIMIUIMHBI «MareMaTHKa:
anredbpa ¥ Havajla MaTeMaTUYeCKOTO aHa/lu3a;, TeOMeTpHsi» CTY[eHThI
JO/DKHBI  TIOJIyUUTh BO3MOKHOCTb /IOCTYTNAa K 37eKTPOHHbIM y4eOHBIM
MaTepvanaM [0 MaTeMaTHKe, UMeIIIUMCS B CBOOOAHOM [OCTyIe B CeTU
WHTepHeT (3/1€KTPOHHBIM KHHWTaM, NpaKTMKyMaM, TecTaM, Matepuaiam EI'D
v 1p.).

9. PEKOMEHYEMAS JIUTEPATYPA

[ cTyeHToB

Anumos III.A. u Op.MaremaTuKa:anreOpa ¥ Hayaja MaTeMaTHYeCKOTO
aHa/M3a,reoMeTpusi. Asiredpa ¥ Hayajia MaTeMaTUUeCKOTO aHaiu3a (6a30BbIii
u yriy6nenHbiid ypoBar).10—11 knaccel. — M., 2014.

AmaHacsH J1.C., Bymy3oe B.®., Kadomyeg C.b. u dp.MaremaTuKa:anrebpa

Y HayajiaMaTeMaTuuecKoro aHanu3a. ['eomerpus. 'eometpusi (6a30BbIi U

yray6seHHbIM ypoBHH). 10—11kmaccel. — M., 2014.

Bawmakoe M.M.MaTeMaTuKka:yueOHUK AJis CTY/I.yUPeXXJeHUM cpef.npod.

obpa3oBanust. —M., 2019.

Bawmakos M.H . MaremaTrika.COOpHUK 3a/1a4 NPO(QUIBHOU

HarpaBieHHOCTH:yueb.[Tocobueanisi  cTyA. yupexzaeHuit cpef. mpod.

obpazoBanus. — M., 2014.

Bawmakos M./ .MatemaTHKa.3alauHUK: yue0.mocooue TSt

CTyA.yupexaeHuii cpe.npod.obpa3oanus. — M., 2019.

I'yces B.A., I'pucopbes C.I'., Usoneuna C.B.MartemaTuKa Ajis npodeccui u

CrieLMabHOCTeHCOLMaIbHO-9KOHOMUUeCKOTO  TIpodusist:  yuebHUK /st

CTY[. yupexxaeHult cpe.nmpod. obpazoBanusi. — M., 2014.

Konsieun FO.M., Tkauesa M.B,Pedeposa H.E. u Op.MaTematuka:anrebpa u

Hayajla MaTeMaTUUeCKOro aHaau3a. Anrebpa v Hauajsa MaTeMaTUUeCKOTo

aHanmu3a (0a30BbI W yraybseHHbIM ypoBHH). 10 Kjmacc / mon pep.

A.B.Kmwkuenko. — M., 2014.

Kosnsieun FO.M., Tkaueea M.B.,Dedeposa H.E. u dp.Matematuka:anrebpa

Y Hauajia MaTeMaTHUuecKoro aHanu3a. Anrebpa v Hauaja MaTeMaTU4eCcKoro

aHanmu3a (0a30BbIM M yraybseHHbIM ypoBHH). 11 Kjmacc / mon pep.

A.b.Kwmxuenko. — M., 2014.

[ns mpenoiaBaTenem



depepanbHblii 3akoH OT 29.12.2012 Ne 273-®3 «0O6 o0Opa3oBaHud B
Poccutickoii ®epeparyn». [Ipuka3 MuHucTepcTBa o6pa3oBaHusi U Hayku PO
ot 17.05.2012 Ne 413 «O6 yTBepxKAeHUU (efiepaJbHOT0 roCYJapCTBEHHOTO
obOpa3oBaTebHOrO CTaHAapTa cpejiHero (MOoHOro0) 0b1ijero 06pa3oBaHUS».

[Tpuka3 MunHcTepcTBa 0Opa3oBanus U Hayku P® ot 29.12.2014 Ne 1645
«O BHeceHuM u3MeHeHWM B [Iprka3 MuHHCTepCTBa 00pa3oBaHUsI U HaYKH
Poccuiickoii ®epeparuu ot 17.05.2012 Ne 413 «“O6 yTBepKXAeHUH
(benepasbHOrO TOCy/lapCTBEHHOTO 00pa30BaTeNbHOTO CTaH[apTa CpeJHero
(motHOTO0) 001IIer0 0Opa3oBaHusA”».

[Tucemo [enapTameHTa roCcyapCTBEHHOW TIOIMTUKU B Cpepe MOArOTOBKU
pabounx kazpoB u IO MunuctepctBa obpa3oBaHusi U Hayku PP ot
17.03.2015 Ne 06-259 «PekoMmeHJalMi 10 OpraHu3alUv TOJyYeHUs
cpenHero ob6iijero obpa3oBaHMsS B TpejiefiaX OCBOEHUs] 00pa3oBaTe/IbHbIX
nporpaMM cpefiHero mpodeccroHanbHOrO 0bpa3oBaHusl Ha 06a3e OCHOBHOTO
obmiero  obpa3oBaHMss C  yueToM  TpeboBaHuii  (efepanbHBIX
roCy/JapCTBeHHbIX 00pa30BaTe/IbHBIX CTaHAApPTOB U TI0/yuyaeMoM rpodeccuu
WU CTIeI[Ua/IbHOCTU Cpe/iHero MpodecCHoHaTLHOTO 00pa30BaHusI».

Bawmakoe M.M.MareMaTHKa:KH.J|[JIsl TIPero/jaBaTesist:MeTO/.Iocoore. —

M., 2013 Bawmakoe M.HU., I]bieaHos III.F.MeToguueckoe mocodue s

noarotoBku K EI'D. —M., 201
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