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1. MACIMOPT PABEOYEW MPOrPAMMbI YUEBEHOW ANCUNTTINTNHDI
«<MATEMATUNKA>»

1.1. ObnacTb NPUMEHEHUA NPOrpamMmbl

Pabouast nporpamma y4yebHON avcuMnaMHbl «MaTemaTuka» npefHas3HayeHa
018 M3YYEeHUS WH(OPMATMKU B OpraHusaumsax CcpefHero npogecCroHanbHOro
00pa3oBaHNs  TEXHONIOTMYECKOro NpPouAs, peannsylowmx 06pasoBaTe/ibHYyHo
nporpaMmmy cpegHero obuiero obpasosaHua B npegenax ocsoeHus OMOT CI1O Ha
6a3e OCHOBHOro 06Llero o6bpasoBaHusA, Mpu MNOArOTOBKE CMeLUManncToB cCpeaHero
3BeHa.

1.2. B CTPYKTYype OCHOBHOI nNpoeccnoHanbHoi 06pa3oBaTe/IbHOM NPorpaMMbl
OVCUUNAMHA BXOAUT B LMK/ 06LL,e06pa3oBaTe/ibHbIX AVCLUMNINH.

1.3. Uenn v 3agaun AUCUUMNAUHBLI - TPeboBaHUA K pe3y/ibTaTaM OCBOEHMS
ANCUMNNHBI:
B pe3ynbTaTe OCBOEHWUS AUCLUMMHBI 00YYalOLINIACS JO/MKEH AOCTUTHYTh

Cnegyronx pesynbTartos.
JINYHOCTHbIX:

1) POCCUMCKYIO TpaXKAaHCKYH WAEHTUYHOCTb, NATPUOTU3M, YBaXKEHUE K
CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTW nepef POAUHOW, ropAocTu 3a CBOM
Kpain, cBOKO PoauHy, Npowioe W HacTosWee MHOrOHaLMOHa/IbHOro Hapoga
Poccun, yBaXKeHMe rocyapCTBeHHbIX CUMBOMOB (repb, dnar, rmmH);

2) TPaXAAHCKYK MO3NUMI0 KaK akTMBHOTO W OTBETCTBEHHOIO 4/eHa
POCCUIACKOro 06LLeCTBA, OCO3HAKOLEro CBOM KOHCTUTYLUWMOHHble npaBa W
0043aHHOCTK, YBa)KatlolLlero 3akOH W MpaBOMOPSAAOK, 006/1a4aloLWero 4YysCTBOM
COOGCTBEHHOr0  [OCTOMHCTBA, OCO3HAaHHO  MPUHMMAIOLWEro  TPagULMOHHbIE
HaluMOHa/IbHble 1 06LleYyenoBeyeckme rymaHUCTUYECKUE W [eMOKpaTU4YecKue
LLEHHOCTW;

3) rOTOBHOCTb K CnyXeHuto OTeyecTBy, ero 3awiuTe;

4) chopMUPOBAHHOCTb MMPOBO33PEHUSA, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUA HayKuM W OOLLECTBEHHOW MPakKTWKW, OCHOBAHHOIO Ha Auasore
KyNbTyp, a TakKXKe pasninyHbiX POpM 0OLLECTBEHHOIO CO3HaHWA, OCO3HaHWe CBOEro
MecTa B MOMNKY/IbTYPHOM MUPE;

5) c¢opmMMpPOBaHHOCTL OCHOB CamMopasBUTUA U CaMOBOCMUTAHWUA B
COOTBETCTBMM C OOLLEYE/I0BEHECKUMU LEHHOCTAMU U naeanamm rpakaaHCcKoro
o6LLecTBa; TOTOBHOCTb W CMOCOOGHOCTb K CaMOCTOATENbHOW, TBOPYECKON U
OTBETCTBEHHOMN [eATeNIbHOCTY;

6) TO/flepaHTHOE CO3HaHME W TMOBefeHWe B MOMUKY/NbTYPHOM MUpE,
FTOTOBHOCTb M CMOCOOHOCTb BECTU AManor ¢ Apyrumun NofbMu, AOCTUraTb B HEM
B3aMMOMOHMMaHWA, HaX04UTb 06LLMe Lenn U COTPYLAHMYATL ANA UX LOCTUKEHUS,
CMOCOBGHOCTL  MPOTUBOCTOATL  MAEONOTMW  3KCTPEMU3MA,  HALMOHAIM3Ma,
KCeHothooun, AUCKPUMMHALUW MO  COLMa/bHbIM, PEIMIMO3HbIM, PaCcOBbIM,
HalUMOHabHbIM MPU3HaKaM 1 ApYrM HeraTMBHbIM COLMAbHbIM ABIEHNAM;

(B pes. Mpukasza MnHo6pHayku Poccum ot 29.06.2017 N 613)



7) HaBblKM COTPYAHNYECTBA CO CBEPCTHMKAMKN, AeTbMU MajLLIero Bo3pacTa,
B3poC/bIMM B 06pa3oBaTe/ibHOM,  OOWECTBEHHO  MOJIE3HOW,  y4ebOHo-
MCCNefoBaTeNbCKOM, MPOEKTHON 1 APYrMX BUAax AesaTe/lbHOCTH;

8) HpaBCTBEHHOE CO3HaHMe W TMOBeAeHWe Ha OCHOBE YCBOEHMS
06LeYenoBeyeCcKMX LLEHHOCTEN;

9) TroTOBHOCTb W CMNOCOGHOCTL K 06pa3oBaHWO, B TOM  4uCne
camoobpa3oBaHuO, Ha MPOTSXKEHUN BCEN >KM3HW; CO3HATE/bHOE OTHOLUEeHUE K
HenpepbIBHOMY 06pa30BaHMI0 KaK YC/I0BMIO YCMELWHON npogecCnOHanbHON U
06LLECTBEHHOW AeATEeNbHOCTH;

10) acTeTUYeCcKoe OTHOLLEHUE K MUPY, BK/OYas 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOro TBOPYECTBa, CNopTa, 06LWECTBEHHbIX OTHOLLEHWA;

11) NpUHATME W peanM3aunio LEHHOCTen 340p0BOro U 6esonacHoro obpasa
XXWU3HKW, TMOTPeBHOCTM B  (PU3MYECKOM CaMOCOBEPLUEHCTBOBAHUW, 3aHATUSX
CNOPTUBHO-0340POBUTENIbHON [eATENbHOCTLIO, HENpuATME BPeAHbIX MNPUBbIYEK:
KypeHus, yrnoTpeb/ieHnsa aIkorons, HapKoTUKOB;

12) 6epexxHoe, OTBETCTBEHHOE M KOMMETEHTHOE OTHOLLEHME K (DU3NYECKOMY
M NCUXONOrMYECKOMY 3[0pPOBbIO, KakK COOCTBEHHOMY, TakK W [ApYyrux /ogen,
YMeHMe 0Ka3blBaTb MepPBYH MOMOLLb;

13) 0co3HaHHbI BbIGOp GyAayLLein npodeccun 1 BO3IMOXHOCTEN peannsaunm
COOGCTBEHHbIX  XW3HEHHbIX  MNJaHOB, OTHOLWIEHME K  NPOMEeCCUOHaNbHOM
[eATeNIbHOCTM KaK BO3MOXHOCTU Y4acTUSi B PELUEHMM NINYHBIX, OOLLECTBEHHbIX,
rocyaapCTBEHHbIX, 00LEHaLNOHaIbHbIX NPo6neM;

14) chopMMpPOBAHHOCTb 3KO/IOMMYECKOr0 MbILLEHUS, MOHUMaHUSA BAUAHUSA
coumanbHO-3KOHOMUYECKMX MPOLLECCOB Ha COCTOSIHME MPUPOAHOA U CoUManbHOM
cpeabl; NPMoGpPeTEHME OMNbITa 3KONOr0-HaNpPaB/EHHON AeATeNbHOCTH;

15) OTBETCTBEHHOE OTHOLLEHME K CO3[4aHMI0 CEMbM HA OCHOBE OCO3HAHHOIO
MPUHATUS LLEHHOCTEN CEMENHOMN XN3HU;

MeTanpeaMeTHbIX:

1) ymeHVe caMOCTOATE/IbHO OnpefensTh Uenn AesATeNbHOCTU U COCTaBNATb
NNaHbl [eATEeNbHOCTN; CaMOCTOATENIbHO OCYLLECTBAATb, KOHTPONMPOBaTb U
KOPPEeKTMpPOBaTb [AesATeNIbHOCTb; WCMOMNb30BaTb BCE BO3MOXHble pPecypcbl Ans
AOCTVKEHMS MOCTaB/IEHHbIX LUENein u peanusaumm MNAaHOB  AesATeNIbHOCTU;
BbIGMPAaTb YCNeLwWHble CTPaTeErnn B Pas/iniHbIX CUTYaUnsX;

2) yMeHMe MpoAyKTMBHO o06LlaTbcd X B3aMMOAeCcTBOBaTb B MpoLecce
COBMECTHON  AesATeNIbHOCTW,  YyuMTbIBaTb  MNO3MUMKM  APYITMX  Y4aCTHUKOB
[eaTeIbHOCTH, 3 (EeKTUBHO pa3peLlaTb KOHMIUKTDI;

3) BfajeHWe HaBblKaMy MO3HaBaTe/lbHOW, Y4ebHO-uccef0BaTeNbCKon u
MPOEKTHOW AesTeNbHOCTW, HaBblKaMy paspelleHns npobsemM; CrnocobHOCTb U
rOTOBHOCTb K CaMOCTOSATE/IbHOMY MOMCKY METOO0B PeLleHNst NPakTUYecKnx 3agad,
MPUMEHEHWNIO Pa3/IMYHbIX METO0B MO3HAHUS;

4) TOTOBHOCTb W CMOCOGHOCTb K CaMOCTOATE/NIbHOW WH(OPMaLNOHHO-
No3HaBaTe/IbHON AeATeNbHOCTW, BMajeHne HaBblKaMK MOYy4YeHUS Heo6X0AMMON
MH(OpPMaLMKN M3 CNOBapei pasHbIX TUMOB, YMEHNE OPUEHTUPOBATLCS B Pa3INUHbIX
MCTOYHMKAX WH(OpMauMn, KPUTUYECKM OUEeHMBaTb W MHTEPNPETMpPOoBaThb
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MHOPMaLMIO, NOYyYaeMyto 13 pas3/iMyHbIX UCTOYHWUKOB;

5) yMeHwue MCNoJb30BaTh cpeAcTBa MH(OPMALMOHHBIX "
KOMMYHUKALWOHHBIX TexHonoruin (panee - WKT) B pelweHUM KOTHUTUBHbIX,
KOMMYHVKATUBHbIX W OpraHuM3auMoHHbIX 3afjad Cc cobnogeHvem TpeboBaHWUi
3PrOHOMUKU, TEXHNKN 6€30MacHOCTH, TMIUeHbl, pecypcocbepeXkeHns, NpaBoBbIX 1
3TUYECKMNX HOPM, HOPM MH(OPMaLMOHHOM 6e30MacHoCTH;

6) yMeHMe onpegensiTb HasHauyeHne M (PYHKUUWU PasinYHbIX COLMabHbIX
MHCTUTYTOB;

7) YMeHMe CaMOCTOATE/IbHO OUEHMBaTb W  MPUHUMATb  PeLUeHWs,
onpegensitoLme cTpaTernmio NoBefeHns, ¢ y4eTOM FpaXKAaHCKUX U HPaBCTBEHHbIX
LIEHHOCTEMN;

8) BnafeHne A3bIKOBbIMW CPeACTBaMU - YMEHUWE ACHO, JIOTUYHO U TOYHO
n3naratb CBOK TOUKY 3PeHUS, UCMO/b30BaTh afleKBaTHbIE A3bIKOBble CPEACTBA;

9) BnafjeHWe HaBblkaMW [03HABaTE/IbHON peeKCUn Kak OCO3HaHWS
COBEPLUAEMbIX [EWCTBUA U MbICIUTENIbHbIX MPOLECCOB, WX pPe3y/nbTaTtoB W
OCHOBaHW, rpaHuUL, CBOEro 3HaHWsA W He3HaHWs, HOBbIX MO3HaBaTe/IbHbIX 3a4ay U
CPEeACTB UX JOCTUXEHUS;

NpeLMeTHbIX:

1) chopMMpPOBaHHOCTb MpPeACTaB/IEHNIA O MaTeMaTUKe Kak 4acTu MUPOBOWA
KyNnbTypbl U1 O MecTe MaTeMaTUK/W B COBPEMEHHOW umMBUIM3aUMK, O cCnocobax
OnmMcaHns Ha MaTeMaTUYeCKOM Si3blKe ABMEHWIA peasibHOro Mu1pa;

2) ChopMUPOBAHHOCTbL MPeACTaBNeHWUIA O MaTeMATUYECKMX MOHATUAX KaK O
BXXHENLUNX MaTeMaTUUecKUX Mogensax, Mo3BONSKOWMX ONUCbIBaTb U M3y4aTb
pasHble MPOLECCbl W ABMIEHMS; MOHMMaHUEe BO3MOXXHOCTU aKCMOMAaTUYeCKOro
MOCTPOEHNS MaTeMaTUUYeCKUX TEOPUIA;

3) BnafieHVe MeToAammn AoKas3aTeNbCTB U aiTOPUTMOB PELLEHUs; YMeHUe nX
MPUMEHATb, NPOBOAUTL JOKa3aTe/lbHble PacCyXAeHUs B X0e peLleHns 3aau;

4) BnageHve CTaH4APTHbIMW NPUEMaMU  PeLLeHUs  paumOHalbHbIX Y
MppaLmoHabHbIX, NOKa3aTe/IbHbIX, CTENEHHbIX, TPUrOHOMETPUYECKNX YPaBHEHWIA
W HEPABEHCTB, UX CUCTEM; UCMO/b30BaHNEe rOTOBbIX KOMMbIOTEPHbIX NPOrpaMM, B
TOM YncCne AN NOMCKa MYTU PeLleHns U WUAKIOCTPaLUN peLleHns ypaBHEHNIA 1
HEpPaBeHCTB;

5) chopMMPOBaHHOCTb MpPeLCTaB/eHNA 006 OCHOBHbIX MOHATUAX, UAEAX U
MeTofax MaTeMaTuyecKoro aHanusa;

6) BnageHVe OCHOBHbIMW TMOHATUAMW O TMJIOCKUX W MPOCTPAHCTBEHHbIX
reoMeTPMYECKUX (PUrypax, X OCHOBHbIX CBOMCTBax; CHOPMUPOBAHHOCTb YMEHWS
pacno3HaBaTb Ha 4YepTeXxax, MOAENsX W B peasibHOM MUpe TeoMeTpuyecKue
(hurypbl; NpUMeHeH1e U3y4eHHbIX CBOWCTB FreOMeTPUYECKNX uUryp n opmyn ans
peLleHns reoMeTpUYecKnX 3agay 1 3agay ¢ NpakTUYeCKNM COLepXXaHNeM;

7) c(hopMMPOBaAHHOCTb NPEACTaB/IEHNIA O MpoLeccax M ABNEHUAX, UMEIOLLNX
BEPOSATHOCTHBIA XapakTep, O CTATUCTUYECKMX 3aKOHOMEPHOCTAX B peaslbHOM
Mupe, 06 OCHOBHbIX MOHATUAX 3/1EMEHTapHOW Teopuu BEPOSTHOCTEN; YMeHWUN
HaXo4MTb W OUEHWBaTb BEPOATHOCTU HACTYMNeHWUs COObITUIA B MNPOCTEMLINX
MPaKTUYECKUX CUTYaLMAX U OCHOBHbIE XapaKTEPUCTUKM CNYyYaHbIX BEMYMH;



8) BnageHne HaBblKaMyK WUCMO/b30BaHNA TOTOBbIX KOMMbKOTEPHbLIX MPorpamm
Npu peLeHnn 3agay;

9) ona cnaboBUAALLMX 00yYarOLMXCA:

OB/lafleHVe MpaBuiamm 3annucyu MatemaTUyecknx (opmMmyn; oBfafeHne KOHTYPHbIX
N300paXKEHUA TeOMETPUYECKUX Uryp W ApYroe; Haanm4yuMe YMeHUS BbINOJSHATb
reomMmeTpuyeckme nocTPOEHUS C NMOMOLLbIO LUMPKYNS U NNHENKU;

10) ans 06yyaroLWmMXca ¢ HapyLLIEHUAMM OMOPHO-ABUraTe/IbHOro annapara:
OBflafileHne creunasbHbIM/U  KOMMNbIOTEPHbIMW  CPeAcTBaMW  MpPeAcTaBNeHUA W
aHa/iM3a [aHHbIX M YMeHWe MCnosb30BaTb MepCoHasbHble CpefcTBa AocTyna C
YYeTOM [BUraTe/IbHbIX, peyveaBuraTe/ibHbIX M CEHCOPHbIX HapyLUEHWI; Hanmyue
YMEHMSA 1UCNOJb30BaTb NepPCcoHasbHble CPpeaCcTBa A4OCTyna.

1.4. KonnyecTBO YacoB Ha 0CBOEHME NMporpaMmmbl Y4e6HON ANCUNMINHDI:
MaKCMManbHOWN y4e6HOW Harpy3sku obyuyatoulerocsi 258 4acos, B TOM YMCIE:
0653aTe/IbHON ayANTOPHOM y4eBHOIN Harpy3ku obydatowlerocs 234 uaca;
KOHCYNbTaunm 6 4yacoB; NPOMeXyTo4yHas atTectaums 18 yacos.



2. CTPYKTYPA U COAEP>XAHUE YYEBEHOW ANCLIVMIVHBI

2.1. O6beM yuebHOM ANCLUUNINHBI N BULbI y4e6HOW paboThbl

Bup yyebHon paboThbl O6bem yacoB

MakcnmanbHasa yyebHaa Harpyska (Bcero) 258
Obs3aTenibHaA ayanTopHasa yyebHas Harpyska (Bcero) 234
B TOM Yuche:

NpakTU4eckme 3aHATUSA 24

TeopeTUYECKNe 3aHATUA 210
[NMpomeXyToyHada aTTecTauuns 18
KoHcynbTauum 6
dopma NPOMEXYTOUHON aTTecTalmm IK3aMmeH



2.2. TeMaTUYeCKMiA NfaH U cofepXKaHme y4ebHOM ANcUnnInHbI «MaTemaTnka»

HaunmeHoBaHMe pa3fesnoB

nTem
1.

BBegeHue

Tema 1.
Pa3BuTume NoHATUA O
yucrne

Tema 2.
KopHu, cTeneHn wu
norapugmsbl

Tema 3
MpAMble N NNOCKOCTU B
NnpocTpaHCTBe

Cogep>xaHue yue6HOro MmaTepuana, nabopaTopHble U NPaKTUYeCKue paboThl,
camocTosiTeNbHasi paboTa 00y4aroLLMXCS.
2

Copgep>xaHue yyebHOro matepmana

MaTemaTunKa B HayKe, TEXHUKE, 3KOHOMUKE, MHPOPMALMOHHBLIX TEXHOMOMNAX W Mpak-
TUYECKOI aesaTenbHocTW. Llenn n 3agaum n3yyeHms MaTemaTMKy nNpu 0CBOEHUM
cneunansbHocTel CIMO. Ponb maTemMaTVKu B HApOAHOM X035ICTBE 1 NOArOTOBKe
CneymanncToB X/4 TpaHcnopTa

Cogep>xaHue y4ebHOro martepmana

Llenble 1 paymoHanbHble yncna. [eincTBntenbHble yncna. MpubamkeHHble BbIYUCIEHNS.
KomnneKcHble yncna.

CofepxaHue yyebHOro marepuana

KopHu v cTteneHn. KOpHW HaTypasibHOM CTeNeHn U3 umcna u nx ceorctea. CTeneHn ¢
paLuoHanbHbIMK MoKasaTensimm, x ceoincTea. CTeneHn ¢ AeiCTBUTENbHLIMU NMOKa3aTeNsAMU.
CBoiicTBa CTEMEHU C AeMCTBUTE/IbHLIM MOKa3aTeNleMm.

Norapugm. Norapudm ymcna. OCHOBHOE IorapuMmnUeckoe ToX4eCcTso. [ecaTnyHble 1
HaTypa/bHble norapudmsl. Mpasuna gericTBMin ¢ norapudmamu. MNepexos K HOBOMY
OCHOBaHWI0.

MpeobpasoBaHue anrebpanyeckmx BblpaxXeHuin. Mpeobpa3oBaHme pauoOHaIbHbIX,
MppaLmoHabHbIX, CTEMEHHbIX, NOKa3aTeNbHbIX U IOrapuiMUYECKNX BbIPOKEHWIA.
lNMpaKTuyeckue 3aHATUA

1 Mpeobpa3oBaHune BbIpAXeHUW, COAepXaLLUX KOPHW, CTENEHU W florapupm

CofepxaHue yyebHoOro matepuana

B3anMMHoe pacnonoXeHue AByx NpAMbIX B NPOCTPaHCTBE. [apansiensHOCTb NPAMON 1
nAocKocTu. MNapannenbHOCTb NIOCKOCTEN.

MepneHANKYNAPHOCTL NPAMOIA 1 NAOCKOCTU. [MepneHAnKYNap v HaKNOHHaA. Y Ton Mexay
NPSIMOI U NNOCKOCTbIO. [IBYrpaHHbIv Yron. Y Ton Mexay naoCKOCTAMM,
MepneHANKYNSAPHOCTb ABYX MIOCKOCTEN.

CeomeTpuyeckre npeobpasoBaHWs NPOCTPAHCTBA: NapanienbHblil NepeHoc, CUMMETPUS
OTHOCUTENIbHO NIOCKOCTU. lMapannenbHoe NpoekTUpoBaHue. MNowasb 0PTOroHaNbHOA
npoekunn. i3obpaxxeHne NpoCTPaHCTBEHHbIX Uryp.

O6bem yacoB YpoBeHb
OCBOEHMS
3
2 1
8 2
30 2
2
24 2



Tema 4.
KoopanHaTtbl 1 BEKTOPbI

Tema b.
SNEeMEHTbI
KOMOMHAaTOPUKN

Tema 6
OCHOBbI TPUTOHOMETPUU

NMpaKTuyeckue 3aHATUA
2. PeweHue 3agay no teme «lpsiMble 1 MIOCKOCTM B NPOCTPAHCTBE.

Cofep>xaHue yyebHOro matepunana

MpaAmoyronbHasa (4eKkapToBa) cucTemMa KoopAuHaT B NpocTpaHcTee. Popmyna paccTosHUA
MeXxay ABYMA TOUKaMW.

YpaBHeHUs cepbl, MIOCKOCTM MU NPSAMONA.

BekTopbl. Mofynb BekTOpa. PaBeHCTBO BeKTOPOB. C/0XEHNe BEKTOPOB. Y MHOXEHMe
BEKTOpa Ha uMcno. Pa3noXKeHne BeKTopa No Hanpas/ieHUAM.

Yron mexay AByMa BeKTopamu. INpoekuma BeKTopa Ha ocb. KoopanHaTbl BEKTOpa.
CkanapHoe npou3ssefeHve BeKTOPOB. Vicnonb3oBaHve KOOPAUHAT Y BEKTOPOB MPU PeLLeHnm
MaTeMaTUYeCKNX U NpUKNagHbIX 3atad.

CofepxaHue y4yebHOro matepuana
OCHOBHbIE MOHATMA KOMBUHATOPUKM. 3afjaun Ha MOACYUET YMCNa PasMeELLLEHNIA,
nepecTaHOBOK, COYeTaHWA. PeleHune 3aaay Ha nepe6op BapuaHTOoB.

CopepxxaHue yyebHOro matepumana

PagmaHHas mepa yrna. BpauwartenbHoe gBumkeHne. CUHYC, KOCUHYC, TAHFEHC U KOTaHTeHC
yucna.

OCHOBHbIE TPMTOHOMETPUYECKME TOXKAECTBA, POPMY/Ibl NPUBEAEHUS.

CUHyC, KOCMHYC M TaHF€HC CYMMbI 1 Pa3HOCTM [BYX Yr/10B. CUHYC U KOCUHYC ABOWHOIO
yrna. ®opmynbl NOOBUHHOIO Yrna.

Mpeobpa3oBaHns CYMMbl TPUTOHOMETPUYECKNX (DYHKLWIA B MPON3BEAEHME 1 NPON3BEAEHNS B
CyMMy. BblpaXeHne TpUroHOMeTprnyeckmnx MyHKLMIA Yepes TaHreHC NOIOBUHHOIO
aprymeHTa. Npeobpa3oBaHMs NPOCTENLLNX TPUFOHOMETPUYECKNX BbIPKEHWUIA.

MpocTeiilune TPUroOHOMETPUYECKME YPaBHEHMWS. PeLleHne TPMrOHOMETPUYECKNX YPaBHEHNIA.
MpocTeiwne TPUrOHOMETPUYECKME HepaBeHCTBa. APKCUHYC, apKKOCUHYC, apKTaHIeHC
ymcna

MpaKTnyeckne 3aHATUSA

3. anhhepeHLMpPOBaHHbIN 3a4eT

4.Pa3ninyHble cnocobbl peLleHns TPUroHOMETPUYECKUX YPaBHEH WA

5.060uatoLmii ypoK no teme «OCHOBbLI TPUFOHOMETPUM»

12

32

10



Tema 7
DYHKLUUN U rpadurKu

Tema 8
MHororpaHHUKN u
Kpyrnble Tena

CofepxaHue yyebHOro martepuana

®dyHKuMn. ObnacTb oNpefeneHnst 1 MHOXEeCTBO 3HaYeHU. MpaduK PyHKUUK, NOCTPOEHME
rpatmkoB PYHKUWIA, 3a4aHHbIX Pa3NUYHbIMK Cocobamu.

CBoiicTBa (DYHKLMMN: MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OFPAHNUYEHHOCTb,
NepuoanYHOCTb. NPOMEeXyYTKM BO3pacTaHus 1 y6biBaHUA, HAMOO/bLLEE N HAUMEHbLLIEE
3HaYeHMs, TOUKKN 3KCTpeMyma. [pagmueckas uHTepnpetauus. MprmMepbl HYHKLNOHANbHBIX
3aBMCUMOCTEN B peasibHbIX MpoLeccax u ABEeHNUSIX.

O6patHble hyHKUMK. O6nacTb onpefeneHns n 061acTb 3HaYeHWn 06paTHON PYHKLMK. 14
"paduk obpaTHOM PyHKUMK. ApndmeTryeckme onepaunn Hag hyHKUmMaMmn. CnoxkHas
(PYHKUMA (KOMMO3MLMSA).

CTeneHHble, NOKa3aTe/ibHble, N0rapumMmnuyeckme n TPUroHOMETPUYECKME (DYHKLMKN, UX
cBOWicTBa U rpagmkn. O6paTHble TPUFOHOMETPUYECKME (YHKLNN.

Mpeo6pazoBaHua rpamkos. MapannensHblil NepeHoc, CUMMETPUS OTHOCUTENTIbHO OCeit
KOOPAMHAT N CUMMETPUA OTHOCMTE/IbHO Havana KoopAnHAT, CUMMETPUA OTHOCUTESIbHO
NPSMOIY - X, PacTSXKEHME U CxKaTue BAO/b OCell KOOPANHAT.

MpakTnyeckne 3aHATUA

6.PeLueHve nppaunoHanbHbIX, NoKasaTenbHbIX U NOrapuPMUYECKUX HEPaBEHCTB 2
CojepxxaHue yyebHOro martepuana

BepLinHbl, pebpa, rpaHy MHOrorpaHHuka. PassepTka. MHororpaHHble yribl. Bbinykible
MHOrorpaHHuku. Teopema Jiinepa. 30
Mpu3ma. Mpamasa 1 HaknoHHaa npuama. MNapannenenunes. Kyo6.

Mupamunpa. MNMpaBunbHas NMpaMmuia. YceyeHHaa nupamuaa. Tetpasap.

CummeTpuu B Ky6e, B napannenenunese, B npusme n nupamuge. CeueHmns Kyba, npu3mbl 1

nupamnisbl

MpencTaBneHne o NpaBubHbIX MHOTOrpaHHUKax (TeTpasgp, Ky6, oKTasap, Lo4eKasap v

nKocasap).

LLMnnHAp 1 KOHYC. YceueHHbI KoHyc. OCHOBaHUe, BbiCOTa, 60KOBas NOBEPXHOCTb,

obpasytoLas, passepTka. OceBble CEYeHNsA U CeYeHWs, napasefibHble OCHOBaHUIO.

LLiap n chepa, nx ceveHns. KacaTtenbHas NaocKoCTb K cepe.

O6beM u ero nsmepeHue. MHTerpanbHas gopmyna o6bema.

®opmynbl 06beMa Kyba, NPAMOYro/ibHOro napansienenunesa, NPpu3Mbl, LMAnHApa. Popmynbl

o6bema nupamuibl U KoHyca. PopMysibl NOWAAN NOBEPXHOCTEN LUAUHAPA U KOHYCA.

®opmybl 06bEMA Lapa 1 Naowaan chepsbl.

Mopo6ue Ten. OTHOLWEHUA NIOLLaAe NOBEPXHOCTEN N 06bEMOB MOAOOHbIX TEN.

MpaKTnyeckune 3aHATUA



Tema 9
Hauyana
MaTeMaTUyecKoro
aHannsa

Tewma 10
WNHTerpan u ero
NnpuMeHeHue.

Tema 11.
ONeMeHTbI Teopun
BEPOATHOCTEN

8. PeleHne 3afay Ha MHOTOFPaHHUKMW, LAAVHAP, KOHYC 1 Wwap 2

Cogep>kaHue yuye6HOro mMatepuana

MocnepoBaTenbHOCT. CNOCO6bI 33aHNS U CBOWCTBA YMC/IOBbIX NOCEA0BaTEIbHOCTENA. 22

MoHATKe 0 Npefene nocnegosartesibHoCcTU. CylecTBOBaHME Npejena MOHOTOHHOM
OrpaHu4eHHoN nocnefosaresibHOCTM. CyMMUpPOBaHWe NOCnefoBaTe/lbHOCTeN. becKoHeYHO
ybblBaloLLas reoMmeTpuyeckas Nnporpeccus u ee cymma.

MpounssogHas. MNMoHATUE O MPOM3BOAHON (DYHKLMK, €& reOMeTPUUECKNI N (HN3NYECKIiA
CMbIC/. YpaBHeHVe KacaTeNbHOM K rpauKy QyHKUMmW. MNpon3BogHble CyMMbI, pa3HOCTH,
npon3BefeHNs, YacTHOro. Mpon3BoHbIE OCHOBHbIX 371EMEHTaPHbIX (YHKLWI
MpuMeHeHMe NPOU3BOAHON K UCCNef0BaHNI0 (YHKLUMIA U NOCTPOEHNIO FPadUKOB.
Mpon3BoaHble 06PaTHOW PYHKLUM U KOMIO3ULUN (PYHKLMN.

Mpumepbl NCNONL30BaHWSA NPON3BOLHONW A1 HAXOXAEHUS HaWUyYLLEro peLleHns B
NPUKNagHbIX 3afa4ax

BTopas npousBogHas, ee reoMeTpUYeCcKnin n uanyecknii cMbici. HaxoxaeHne CKOpOCTM
NS npouecca, 3agaHHOro opMynon n rpamKom.

lNMpaKTuyeckue 3aHATUA

8. ITOroBbIit ypok no Teme «Mpon3BogHas»

Copfep>xaHue yyebHOro martepmana

MepBoo6pasHas 1 nHTerpan. NMpumeHeHne onpeaeneHHOro MHTerpana gns HaxoXxaeHus 16
naowaan KpuBoanHeinHon Tpaneyun. ®opmyna HetoToHa—/lelibHMLa. MprmMepsl

NPUMEHEHNA NHTerpana B PU3MKe U reoMeTpun.

NMpaKTuyeckne 3aHATUA

9.TOroBbIV ypoK Nno Teme «VIHTerpan n ero NPUMeHeHMe» 2
Copfep>xaHune y4yebHOro martepmana

Co06bITUE, BEPOSTHOCTb COBLITAS, COXEHWE 1 YMHOXEHMWE BePOSITHOCTEN. MMOHATME O
HE3aBMCKUMOCTM COGbITWIA. [JUCKPeTHas cyyaiiHas Be/IMYMHa, 3aKOH ee pacrpeaeneHus.
YncnoBble XapakKTePUCTUKIN ANCKPETHO CyYaliHo BeNUUMHBI. MOHATUE O 3aKOHe 60/bLLINX
umcen. MNpefcTaBneHne faHHbIX (Tabauupl, Anarpammbl, rpadukm), reHepanbHas
COBOKYMHOCTb, BbIGOPKaA, CpefiHee apumMeTnyeckoe, MeanaHa. MoHATUE 0 3agauax
MaTeMaTNYECKOI CTaTUCTUKMN.PeLleHne NpakTUYECKMX 3aad ¢ NPUMeHeHNEM BEPOSTHOCTHBIX
MeTOZOB.

10

NMpaKTnyeckue 3aHATUA
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10. PewweHne 3afay Ha onpefeneHve BEPOATHOCTU C UCMOb30BAaHNEM TEOPEM CIOXKEHUS U
YMHOXXEHUA

CopepxxaHue yyebHoro matepuana
YpaBHEHUA U CUCTEMbl ypaBHEHWIA. PauuoHanbHble, MppaLMoHasibHble, MoKasaTe/lbHble U
TPUTOHOMETPUYECKINE YPABHEHUA N CUCTEMBI.
Tema 12. mPaBHOCU/IbHOCTb YPaBHEHWUI, HEPABEHCTB, CUCTEM.
OCHOBHbIe NPUEMbBI UX peLleHns (pas3foXkeHne Ha MHOXWTENN, BBEAEHWNE HOBbIX HEM3BECTHbIX,
NOACTaHOBKa, rpatimyecknii MeTos).
HepaBeHcTBa. PauyoHanbHble, nppauoHanbHble, NokasatenbHble U TPUFOHOMETPUYECKNE
HepaBeHCTBaA. HepaBeHCTBa. OCHOBHbIE NPUEMbI UX PeLLEHNS.
cnonb3oBaHue CBOWCTB M rpauKoB PYHKUMIA NPU peLLIeH YpaBHEHUI N HEPaBEHCTB.
MeTog nHTepBanoB. 306paxeHne Ha KOOPAMHATHON NAOCKOCTU MHOXECTBA PELLIEHM
YPaBHEHWIA 1 HEPABEHCTB C ABYMS NepeMeHHbIMU U UX cucTeM. MNpumeHeHne
mMaTeMaTUYecKUX MeTOA0B A4/ PeLLeHNs CofepXKaTebHbIX 3a4ay U3 pa3inyHbIX obnacrtei
HayKW 1 NPaKTUKN.
NMpaKTuyeckue 3aHATUA
11. ippaumoHancHble ypaBHeHUS U HepaBeHCTBa
12. ATOroBbIi ypPOK MO TeMe «Y paBHEHUS U HEPaBEHCTBa»

YpaBHeHNAa 1”

KoHcynbTauum
MpomexKyTouyHas aTTecTayms

BCEIo

[na xapakTepuCcTUKM YPOBHA OCBOEHUS Y4eBHOro Matepuana Ucnonb3yrTes cregytoLme 0603HayeHuns:

1. - 03HaKOMWTENbHbIV (y3HaBaHMe paHee N3y4YeHHbIX 0ObEKTOB, CBOMCTB)

2. - penpofyKTUBHbIN (BbINOHEHWE AeATeNIbHOCTM N0 06pa3Ly, MHCTPYKLUW UK NOL PYKOBOACTBOM)

3. - MPOAYKTUBHbIW (N1aHMPOBaHME N CaMOCTOATENbHOE BbIMOJIHEHWE AeATeNIbHOCTU, peLleHne NpobaeMHbIX 3a4ady)

28 2

18
258
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3. YC/NIOBUA PEAMM3ALUMNUN PABOYEW MPOMPAMMbI YUYEEHOW
ANCLUMNAVIHDBI

3.1. TpeboBaHUSA K  MUHUMa/IbHOMY MaTepuasibHO-TEXHUYECKOMY
o6ecnevyeHunto

Peanunsauma nporpaMmmMbl AUCLUNINHBI TPpebyeT Hannumna y4ebHoOro kabmHera
MaTemaTuKu.

O6opyaoBaHue y4yebHOro KabuHera:

- Mocago4Hble MecTa Nno KOMM4ecTBY 00y4vatoLLnXcs;

- paboyee MeCTO MpenoaaBaTens;

- - METOANYECKME MaTepuasbl.

TexHn4yeckune cpegcTtBa o6yqu|/|f-|:
- KOMMbOTEP C MNUEH3NOHHbLIM NPOrpaMMHbIM obecneyeHneM.

3.2. IH(hopmaLoHHOe obecrieyeHne 0byyeHuns

[NepeyveHb yyebHbIX u3gaHnii, WHTepHeT-pecypcoB, AOMOSHUTE/IbHOM
nnTepaTtypsbl

OCHOBHblE UCTOYHUKMU:

1 Boromonos. H. B. Anrebpa 1 Hayana aHanu3a : y4yebHoe nocobue ana Cro
/ H. B. boromonos. — M. : M3patensctBo KOpant, 2017. — 200 ¢. — (Cepwus :
[MpodeccnoHanbHoe obpasoBaHue). Pexkum goctyna: https://urait.ru/.

2. Boromonos. H. B. Martematuka : yuebHuk ang Cro / H. B. boromonos, I1.
. CamolineHko. — 5-e m3d., nepepab. n gon. — M. : M3patenbcTBo HOpaiT,
2017. — 396 c. — (Cepwusa : lNpodpeccnoHansHoe 0bpa3oBaHue). Pexxkum goctyna:
https://urait.ru/.

3. Boromonos. H. B. lNpaktnyeckne 3aHATAA MO MaTeMaTUKe : yyebHoe
nocobue gna Cro / H. B. boromonos. — 11-e u3g., nepepab. n gon. — M. :

N3patenbcTBo HOpant, 2016. — 495 c¢. — (Cepuss : [podeccnoHanbHoe
obpasoBaHue). Pexum goctyna: https://urait.ru/.
4. Kpemep, H. L. MaTematvka ans Konnegxen : ydyebHoe nocobue gns Cro

/ H. W. Kpemep, O. I'. KoHcTaHTMHOBa, M. H. ®puamaH ; nog peg. H. LL.
Kpemepa. — 10-e u3g., nepepab. n gon. — M. : N3gatenscteo KOpawTt, 2018. —
346 c. — (Cepwus : INpodpeccnoHanbHoe obpasoBaHmne). — ISBN 978-5-534-05640-
2. Pexkum pgoctyna: https://urait.ru/.

JononHnTeNbHbIE UICTOUYHUKN:

1 3afaHna 1 MeTogMYecKne peKOMeHAauUn rno BbIMOMHEHUIO BHeayAUTOPHOM

CaMOCTOSITENIbHOM paboTbl N0 AucumnavHe «MartemaTuka: anrebpa v Havana
MaTeMaTMYeCKOro aHaamsa; reoMeTpus» ANna CTYAeHTOB 1 Kypca TeXHUYECKUX
cneymanbHocten. - TTXKT, 2017, http://tihtgt.ru

2. MeToanyeckue pekoMeHZaunn no rnoAroToBKe K MPakTUYeCKUM 3aHATUAM
no gucumnavHe «MaTematvka: anrebpa M Hayasa MaTteMaTU4yecKoro aHanmsa;
reomMeTpus» ANa CTYAEeHTOB 1 Kypca TeXHWYECKUX cneuuanbHocTei. - TTXKT,
2017, http://tihtgt.ru
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3. Hay4yHo-nonynspHbld (hM3NKO-MaTemMaTuyeckuin xypHan «KeaHT». dopma
poctyna: http://kvant.ras.ru

4. HayuHblii XypHan «CTY[eHUYECKN». dopma focTyna:
https://sibac.info/joumal/student
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A"XAPAKTEPNCTUKA OCHOBHbIX BNAOB YUEBHOW

OEATE/IbHOCTU CTYAEHTOB

CopepxaHue 06y4eHuMs

BBegeHue

Pa3BuTtme 1 NoHATUA 0
yucne

KopHu®, cTeneHwu,
norapugmsl

MpeobpazoBaHue
anrebpanyeckmnx
BbIPa>KEHN

OCHOBHbIe NOHATUA

XapaKTepucTuka OCHOBHbIX BUAOB [eSTeNbHOCTU CTYLEHTOB
( Ha ypoBHe Y4ebOHbIX AeNCTBUIA)

O3HaKoM/IEHME C PO/iblo MaTeMaTUKK B HayKe ,TEXHUKE,
39KOHOMMKE, MHPOPMALMOHHbIX TEXHOMOTMUAX 1 NPAaKTUYECKON
featenbHocTU. O3HaKOMIeHUe C LEenaMn 1 3agadammn n3yyeHums
mMaTemaTuKun npm ocBoeHumn npogeccuin CrMNO v cneumanbHOCTel
Cno.

AJIEBPA

BbInosHeHne apudmMeTMUeCKMNX AeiCTBUIA HAf YMcnamu, covetas

YCTHbIE U MUCbMEHHbIE NPUEMBI.

HaxoxaeHvie NpuBAmKeHHbIX 3Ha4YeHNIA BENIMUUH NOTPELLHOCTEN

BblYMCNIEHNI (aBCONMOTHOM U OTHOCUTENBLHO); CPaBHEHME

YMCNOBbIX BblpaXXeHUM.

HaxoxXzeHne owmn60K B Npeobpa3oBaHUAX U BbIYMUCIEHUAX

(OTHOCUTCA KO BCEM MYHKTaM MporpamMmbl)

O3HaKOoM/IeHWe C NOHATWE M-Ii CTEMEeHN CBOMNCTBAMU PafMKaioB 1

npaBuiammn cpaBHeEHUS KOPHEIA.

dopmynupoBaHue onpeeneHns KOPHA U CBONCTB KOPHENA.

BbluncneHne 1 cpaBHEHWNE KOPHEN BbINOSIHEHWE NPUKUAKN

3Ha4yeHua KopHs. Mpeobpa3oBaHmMe YACTOBbLIX U OYKBEHHbIX

BbIPaXXEHUN, CoAepXallmx paguKabl.

BbinosiHeHWe pacyeToB No hopmMyam, CofepXallmx pagukanbl

OCYLLEeCTBNASA HEOOX0AUMbIE NOACTAHOBKM U NpeobpasoBaHus.

OnpefeneHne paBHOCUILHOCTA Y BbIPAXXEHWIA C paguKanamm.

PelueHve nppaumoHabHbIX YPaBHEHWIA.

O3HaKOM/IEHWE C MOHATWMEM CTENEeHU C AeNCTBUTE/IbHLIMM

rnokasaresiem.

HaxoXpeHne 3HayeHWiA CTeneHn ,Mcrnosb3ys npu Heo6xo4MMoCTH

WNHCTPYMEHTA/IbHble CpesCTBa.

3anucbiBaHWsA KOPHA N-1 CTEMEHN B BUAE CTeNeHW ¢ APO6HbIMK

nokasartesiem u Hao6opor.

dopmynupoBaHMe CBOMCTB CTeneHel. BbluncneHne cTeneHen ¢

paumoHanbHbIM NOKasaTesieM, BbINONHEHVE NPUKUAKN 3HAYeHNSs

CTeneHun, cpaBHEHME CTEMeHeN.

MpeobpasoBaHMe YNCNOBbLIX N BYKBEHHbIX BblpaXKeHNIA

cofepxalyux cTerneHn, NpUMeHss CBOMCTBa. PeLleHune

NnoKasaTe/lbHbIX YPaBHEHWA.

O3HaKoM/IeHMe C NPUMEHEHNEM KOPHeW 1 CTeneHei npu

BbIYMCNIEHUN CPEAHUX, feNIeHUN OTpe3Ka «30/10TOM CeYeHUn»

.PelieHve npuknagHbix 3a4ay Ha CNOXHbIe MPOLEHTHI.

BbinosiHeHne npeobpa3oBaHuii BbIPAXKEHWI MPUMeEHEHUIA opmMyn,

CBSI3aHHbIX CO CBOWCTBaMM CTeMNeHen n norapnpmos.

OnpeaeneHne 061acTn 4ONYCTUMbIX 3HAYEHWUIA NOrapnMMmUUecKoro

BblpaXKeHNs. PelleHne orapu)Mmyeckmnx ypaBHeHU.

OCHOBbI TPUTOHOMETPUUN

3yyeHne pafmaHHOro MeToja U3MepeHus YrnoB BpaLleHus 1 ux

CBA3b C rpagycHon Mepoir. Mi3obpaxeHue yrnoBs BpalleHus Ha

OKPY>XHOCTW .COOTHECEHNWE BE/TMUNHBI YTIa C ero pacnonoXeHvem.
16



OcHoBbI
TPUTOHOMETPUYECKOT O
TOX[ecTBa
MNpeobpasoBaHue
NPOCTENLLINX
TPUTOHOMETPUYECKNX
BbIpaXXeHW

MpocTenwme
TPUTrOHOMETPUYECKMe
ypaBHEHUS U
HepaBeHCTBa

APKCUHYC, apKKOCUHYC,
apKTaHreHc ymcna

dopmMyniMpoBaHue onpeseneHnii TPUrOHOMETPUYECKNX PYHKLNIA
AN19 YINOB NPSAMOYTO/IbHOr0 TPeYrobHUKa U 00bACHEHWE KX
B3aMMOCBA3N.

MpyMeHEeHNEe OCHOBHbIX TPUTOHOMETPUYECKMX TOXAECTB NS
BbIYMC/IEHNS 3HAYEHWIA TPUTOHOMETPUYECKMX (DYHKLMIA MO 04HON
N3 HUX.

W n3yyeHne 0CHOBHbIX hOpMY/T TPUTOHOMETPUN: (hOPMY/bl
CNOXeHWS, YABOEHMS, Npeobpa3oBaHns CyMMbl
TPUIOHOMETPUYECKUX (YHKLMIA B NPOM3BEEHNE 1 NPON3BEAEHNS
B CYMMY U MPUMEHEHWE NPUN BbIYUCIEHUN 3HAYEHWS
TPUTFOHOMETPMYECKOTO BbIPaXXEHWS M YNPOLLEHWS €ro.
O3HaKOM/IEHME CO CBONCTBAMM CUMMETPUM TOUYEK Ha €AVHUYHOM
OKPY>XHOCTW ¥ NPUMEHEHME UX BbIBOAA OPMYN NPUBEAEHWIA.
PelueHne no hopMmynam 1 TPUrOHOMETPUYECKOMY KPYTy
NPOCTEALINX TPUTOHOMETPUYECKNX YPaBHEHWIA.

MpyMeHeHNe 06LINX METO/I0B PeLLEHNS YpaBHEHWIA ( NpuBeAeHNe
K TMHEHOMY, KBafpaTHOMY, METO/, Pa3NoXeHUs1 Ha MHOXUTeNN,
3aMeHbl NePeMEHHOI) NPU PeLLEHN TPUTOHOMETPUYECKNX
YPaBHEHWIA.

YMeHue oTMeyaTb Ha Kpyre peweHunst npocTenwmx
TPUTOHOMETPMYECKMNX HEPABEHCTB.

O3HaKOM/IEHME C NOHATUEM 06PaTHbIX TPUrOHOMETPUYECKNX
(YHKLMIA.

N3yyeHune onpeaeneHnii apKCUHYC, apKKOCUHYC, apKTaHTeHC
ymcna, (GopMynMpoBaHne X, N306paXKeHNe Ha eAMHNYHON
OKPY)XHOCTW, NPUMEHEHNE NPU PELLIEHNN YPaBHEHWIA.

®OYIHKLUNN,MX CBONCTBA U TPADUKY

PYHKUMWN. [ToHATHE O
HernpepbIBHOCTU

DYHKUUN.

O3HaKoM/IeHMe C NOHATUEM NEePeMEHHO, NpuMepaMm
3aBMCUMOCTEl Mexay nepemMeHHbIMU. O3HaKOMIEHUE C MOHATUEM
rpatmka .onpegeneHvie NPUHaLIEXXHOCTN TOUKN rpadinky
(dyHKUMK. OnpegeneHne No opmyse NpocTelilleid 3aBUCUMOCTMH,
BuAa ee rpaduka. BoipaxxeHve no gopmysne 0HOW NepeMEHHOA
uepes gpyrue.

O3HaKomeHMe ¢ onpegeneHneM QyHKUMK, HOpPMyIMpoBaHmMe ero.
HaxoxaeHve o6nacty onpegeneHns 1 061acTn 3Ha4eHNiA

hyHKUMN.
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CeoiicTBa (yHKLUMN.
Mpathunyeckas
NHTepnpeTauus.
Mpumepbl
(MYHKLNOHAaNbHbIX
3aBUCUMOCTEN B
peasibHbIX npoueccax u
ABNEHNSAX.

O6paTtHble yHKLUNNK

CTeneHHble,
nokasaTesibHble,
norapupmMmnyeckme n
TPUTOHOMETPUYECKNE
(DYHKUMN.

ObpaTHble
TPUrOHOMETPUYECKNE

DYHKLUNN.

O3HaKoM/IeHWe ¢ npuMepamn YHKLUOHaNbHbIX 3aBUCUMOCTEN B
peasibHbIX NpoLeccax U3 CMeXHbIX AUCUUNANH. O3HaKoM/IeHUe ¢
[l0Ka3aTe/IbHbIMW PacCy>XAeHNAMU HEKOTOPbIX CBOWCTB IMHENHOW
M KBafpaTU4HOM (DYHKLMIA, NpoBefeHVe NCCNef0BaHNS IMHERHOA
,KyCOYHO-/IMHENHOWN, APO6HO-NMHENHON N KBaAPaTUYHOM
(YHKLMIA, nOCTpOeHMe NX rpaduKoB. MoCTpoeHre 1 YTeHne
rpadukoB yHKUmMii. NccnepoBaHme yHKUMM. CocTaBneHme
BUAOB (PYHKUMIA NO AaHHOMY YC/IOBUIO ,peLleHune 3afa4 Ha
IKCTPEMYM.

BbinosiHeHne npeobpasoBaHuii rpauka QyHKLUK.

N3yyeHune NoHATUSA 06paTHOM (hYHKLMK, onpeseneHne Buja un
NOCTPOeHMe rpaduka 06paTHON (YHKLMW, HAXOXAEHME ee
06nacTu onpegeneHnsa 1 06nactTv 3HaueHuid. MpumeHeHe CBONCTB
(DYHKUWIA NPy NCCNef0BaHNN yPaBHEHWIA 1 PeLLEeHNI 3aday Ha
3KCTPEMYM.

O3HaKOM/IEHME C MOHATUEM CNOXKHOW PYHKL MK,

BbluncneHne 3HaYeHWn (hyHKLUMIA NO 3HAYEHMIO apryMeHTa.
OnpefeneHne NOMOXeHUs TOYKMN Ha rpaduke no ee KoopauHaTam
N Hao60opoT.

Mcnonb3oBaHme CBONCTB .OYHKUMIA A1 CPABHEHUS 3HAYEHWIA
CTENeHen 1 norapmgmos.

MocTpoeHve rpatMKoB CTENEHHbIX U OTapUPMUYECKUX PYHKLIWIA.
PelleHVe NoKasaTe/lbHbIX ¥ 10rapumMmnyecknx ypagHeHuin n
HepaBEHCTB MO M3BECTHbIM anropuTMam.

O3HaKOM/IEHNE C MOHATUEM HEMPepPbIBHOW NEPUOANYECKON
(hyHKLMK, (hOpMyMpoBaHMe CBOWCTB CUHYCA U KOCUHYCA,
NOCTPOeHMEe UX rpamKoB.

O3HaKoM/IeHUNE C NMOHATUEM FrapMOHUYECKMX KonebaHuii n
npumepamy rapMOHUYECKMUX KonebaHuii AN onmncaHmnsa npoLeccoB
B (DM3NKe N ApYrnx 061acTsax 3HaHUS.

O3HaKOM/IeHWe C NOHATMEM Pa3pbiBHON NEPUOAUYECKON hYHKLUN,
(hopMynMpoBaHUe CBOWCTB TaHIeHca U KOTaHreHca, NocTpoeHve
NX rpatnKoB.

MprvMeHeHVe CBOMCTB (hYHKLMWIA 415 CPaBHEHWSA 3HAYEHWIA
TPUrOHOMETPUYECKMX (PYHKLNIA, peLleHUs TPUrOHOMETPUYECKMX
YypPaBHEHWIA.

MocTpoeHwue rpaukoB 06paTHbLIX TPUTOHOMETPUYECKNX PYHKLMIA
1 onpegeneHune no rpagukam nx CBOMCTB.

BbinonHeHne npeo6pa3oBaHns rpadrKos.
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HAYAJTA MATEMATUYECKOIO AHAJTN3A

lMocnefoBaTebHOCTN.

MpousBogHaa ©n  ee
npUMeHeHwMe.

MNepBoobpasHasn u
NHTerpain.

YpaBHeHUA U CUCTEMbI
ypaBHEeHWA.
HepaBeHCTBa "
CUCTEMbI HepaBEHCTB C
ABYMSA MepemMeHHbIMU.

O3HaKOM/IeHMEe C NOHATUEM YMC/IOBOW MOCNeL0BaTEIbHOCTH,
cnocobamu ee 3afjaHus, BbIYUCNEHNUAMU €€ YNIEHOB.
O3HaKoM/IeHMe C NOHATUEM Npeaena nocnefoBaTeNbHOCTH.
O3HaKOM/IEHME C BbIYMCNIEHNEM CYMMbl 6ECKOHEYHOIO YMCNOBOr0O
psifa, Ha MPUMEpPE BbIYMCIEHUS CYyMMbl GECKOHEYHO YObIBaOLLEN
reoMeTPUYECKO MPOrPeccum.

PelueHue 3agay Ha npumepe hopMynbl CYMMbl 6ECKOHEYHO
yObIBaOLLE reOMETPMYECKON NPOrpeccun.

O3HaKoM/IeHMe C NOHATNEM NPOU3BOLHOMN.

3yyeHune 1 hopMmynnpoBaHme ee MeXaHUYeCKOro reOMeTpu4eckoro
CMbICNa, N3yYeHne anropmTma BblYMCEHNS NPOU3BOAHON Ha
npumMepe BbIYMUCIEHUA MTHOBEHHON CKOPOCTW U YrO/IOBHOMO
Koath(huumeHTa KacaTelbHOA.

CocTaBnieHne ypaBHeHUs KacaTeNnbHOW B 06LLEM BUAE.

YcBOeHve npasun andgepeHLpoBaHmns, TabamLbl NPOU3BOAHbLIX
3NEMEHTAPHbIX PYHKUWIA, NpUMeHeHUe Ans anddepeHLnpoBaHns
(YHKLMIA, cOCTaBNEHNS YPaBHEHUA KacaTe/lbHOM.

3yueHne Teopem 0 CBA3W CBOMCTB (PYHKLMM M NPOU3BOLHON,
(hopMynmpoBKa ux.

MpoBeaeHVe C NOMOLLLH0 NPOVU3BOAHONM UCCEA0BaHNSA PYHKLMMN,
3aflaHHOW (hopmMyson.

YcTaHOBNeHWE CBSA3M CBOMCTB (PYHKLMMN 1 MPON3BOLHON MO WX
rpagmkam.

MpyMeHeHVe NPON3BOLHON ANS PeLleHns 3afa4y Ha HaX0oXaeHue
Hamb0/bLIEro, HaVMEHbLLEr0 3HAYEHUA U Ha HaxXOoXAeHne
3KCTpEMyMa

O3HaKoM/eHMe C MOHATUEM MHTErpana n NepBoobpasHoi.
3yueHre npaBuna BbIYUCIEHNS NEPBOOOPA3HO 1 TEOPEMbI
HbtoToHa - JlelibHuLa.

PelueHve 3aa4 Ha CBs3b NepBO0OPA3HOW 1 ee MPOM3BOAHON,
BblUMC/IEHME NePBO0OOPA3HON 418 [AHHON (hYHKLMN.
PelueHuve 3324 Ha NPUMeEHEHNe UHTerpana Ans Bbl4UCIEHUS
(h13NYECKNX BEIMUMH W NOWaaeN.

YPABHEHNA N HEPABEHCTBA

O3HaKoM/IeHME C NMPOCTENLUNMU CBEAEHUAMU O KOPHSAX
anrebpanyeckmx ypaBHeHun, NOHATUAMU UCCeA0BAHUA YPaBHEHWA
N CUCTEM YPaBHEHWIA.

3yyeHune Teopun paBHOCUILHOCTU YPaBHEHWI U ee MPUMEHEHUS.
MoBTOPEHMWe 3annCK peLLeHns cTaHAapTHbIX YPaBHEHW, NpreMoB
npeobpa3oBaHusa ypaBHEHUI 411 CBeleHUS K CTaHAapTHOMY
YPaBHEHWI0.

PelleHne paunoHanbHbIX, UppaLoHabHbIX, MOKa3aTe/bHbIX U
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TPUTOHOMETPUYECKNX

YPaBHEHWIA N CUCTEM.

cnonb3oBaHye CBOWCTB M rpaMKoB (YHKLMWIA ANa peLleHns
ypaBHeHW. NOBTOpPeHVe OCHOBHbLIX NPYEMOB PeLLEHUS CUCTEM.
PelleHVe ypaBHEHMWI C NPYMEHEHMEM BCEX MPUEMOB (Pa3fioXeHus
Ha MHOXWTENW, BBEAi€HNE HOBbIX HEU3BECTHbIX, MOLCTaHOBKMY,
rpaMyeckoro MeToja).

PeLleHVe CUCTEM YPaBHEHWIA C NPUMEHEHMEM Pa3IMYHbIX CMOCO6O0B.
O3HakoM/ieHWe ¢ 06LLMMKN BONPOCaMy peLleHns HepaBeHCTB U
MCNONb30BaHME CBOWCTB M rpainuKoB (PYHKLMIA NpU peLLeHnm
HepaBEeHCTB.

PelleHVe HepaBeHCTB U CUCTEM HEPABEHCTB C MPUMEHeHMe
pas3INYHbIX CNoco6oB.

MprMeHeHe MaTeMaTUYeCKUX METOA0B A/ peLleHus
coAepXKaTe/ibHbIX 3afay 13 pa3/iMyHbIX 061acTeil HayKu 1

npakTuKW. VIHTepnpeTupoBaHue pes3ynbTaToB C YY4ETOM peanbHbiX
OrpaHNYeHUiA.

SNEMEHTbI KOMBUJHATOPUKW, TEOPUWN BEPOATHOCTE 1 CTATUCTUKN.

OCHOBHBbIE MOHATUSA
KOMOMHaTOPUKMU.

ONeMeHTbl Teopumn
BEPOATHOCTMN.

lMpeacTaBneHve JaHHbIX
(Tabnnybl, guarpammel,
rpacgukn).

3yyeHne npaBmna KOMOUHATOPUKN U NPUMEHEHWE MPU PELLIEHUN
KOMOGUHATOPHbIX 3a4ay.

PelleHne KOMOMHATOPHbIX 3a4a4 MeTo40M nepebopa v no
npaBuny YMHOXEHUS.

O3HaKoM/IeHWe C NOHATUAMU KOMOMHATOPUKN: pasMeLLeHnsMu,
nepecTaHOBKaMu 1 OpMyniamu A8 UX BbIYUCTIEHNUS.
OO6bACHEHNEe Y NPUMEHEHWE (DOPMYNT A/1F BbIYUCNEHNA
pa3MeLLeHNiA, NepecTaHOBOK M COYETaHMI NPU peLLeHnn 3agau.
O3HakoM/ieHne ¢ 6MHOMOM HbIOTOHA ¥ TPeyrofibHUKOM Mackans.
PeleHVe NpakTUYecKnX 3agay ¢ UCNoNb30BaHNEM MOHATUIA 1
npaBu/ KOMOUHATOPUKW.

3yyeHne KNaccmuyeckoro onpefeneHns BeposTHOCTU, CBOCTB
BEPOATHOCTU, TEOPEMbI 0.CYMMe BEPOSTHOCTENA.

PaccMOTpeHMe MNPYMEPOB BbIUMCNEHUS BEPOSTHOCTE. PelleHune
3a/la4 Ha BbIUMC/IEHNE BEPOSTHOCTEN COBbLITUIA.

O3HakoMmneHue ¢ npeacrtaBneHNAMM YACNOBLIX AaHHbLIX N UX
XapaKTeEPUCTUKaMWN.

PellieHMe NpaKTUYecKnx 3agay Ha o6pa60TKy YMNCNOBbLIX AaHHbIX,
BblHNCNEHNE NX XaPaKTEPUCTUKN.
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MpAMbIe 1 NJTIOCKOCTU B
NMpoCTpaHCTBe.

MHororpaHHUKN

FTEOMETPUA

dopmynupoBKa W MpuUBefeHUe  [0Ka3aTeNbCTB  MPU3HAKOB
B3aMMHOI0 PacrosioXeHns NPAMbIX U NIOCKOCTel. Pacno3HaBaHue
Ha uepTeXax W MOLEeNAX pasfNyHbIX Cly4yaeB B3aMMHOrO
PacrnonoXeHns NPAMbIX U NJOCKOCTENR, apryMeHTUpOBaHMe CBOMX
CY>XXAEHUI.

dopmynMpoBaHNe  OMpefenieHnin,  Npu3HakoB U CBOMCTB
napannenbHbIX ¥ NepneHgMKyNsapHbIX NA0CKOCTEN, ABYrPaHHbIX W
JMHEWHbIX YT/0B.

BbINOMHEHNE MOCTPOEHUA YIN0B MeEXAY MPAMbIMKA, NPSAMOA W
MNOCKOCTbIO,  MeXAy  MIOCKOCTAMM MO ONUCaHUID  ©
pacrno3HaBaHue UX Ha MOLeNsX.

MpvMeHeHVe NPU3HAKOB M CBOMCTB PacnoOXeHWs MNpsMbIX W
NI0CKOCTEN npu peLueHun 3ajau.
N306pakeHne Ha pUCYHKax T KOHCTPYMpOBaHWE Ha MOAEeNsx
MepneHAMKYNApPOB U HAKMNOHHbIX K MNAOCKOCTW, MPSMbIX,
napannenbHbIX NIOCKOCTEN, YII0B MeXAY NPSMOA M NNOCKOCTHHO
7 060CHOBaHMe MOCTPOEHMS.
PelweHne 3afay Ha BblYACNEHWE TEOMETPUYECKUX BeNYUH
OnucbiBaHUe PacCTOAHMSA OT TOYKM A0 NAOCKOCTW, OT NPAMOWA A0
MAOCKOCTK, MEXAY MIOCKOCTAMU, MeXAy CKpeLivBatoLMmcs
NPAMbIMW, MEXZAY NPOU3BOJIbHbIMW (DUrypaMu B MPOCTPaHCTBE.

dopmynMpoBaHMe U  [OKa3blBaHWE OCHOBHbIX TEOpeM O
paccToaHuax( Teopem CYLLEeCTBOBaHMS, CBOWCTBA).
N306paxxeHns Ha uepTeXxax W  MOAENsAX pPaccTosHUA K
060CHOBaHME CBOWMX CYXAeHuin. OnpegeneHne U BblYUCIEHME
paccToOsHWA B npocTpaHCTBe. [MpumeHeHWe ¢opMyn U Teopem
nNaHuMeTpun ans peLeHmns 3ajau.
O3HaKOM/IeHMe C MOHATUEM Mapan/ieNlbHOro NPOeKTUPOBaHUA U
ero csoiictBamun. PopmynupoBaHue TeOpPeMbl O M/OLWAAN
OpPTOrOHa/IbHOIA npoeKLmm MHOTOYTO/IbHMKA.
MpYMeHeHNe CBOMX CYXAEHWA O B3aUMHOM PacnonoXeHuK
MPOCTPaHCTBEHHbIX (UTYP.
OnwvcaHue 1 xapakTepucTrKa pasInyHbIX BULOB MHOIOrPaHHWKOB,
rnepeyncneHue nx 3M1EMEHTOB " CBOWACTB.
N306pakeHne MHOrOrpaHHUKOB W BbIMO/IHEHWE MOCTPOEHUA Ha
N306paKEHMNAX 7 MOAenNsx MHOFOrpaHHNKOB.
BbluncneHne fMHeRHbIX 31eMEHTOB U YII0B B NPOCTPaHCTBEHHbIX
KOH(hMrypauusx, aprymeHTMpoOBaHue CBOMX CY>KAEHUIA.
XapakTtepuctuka U u306pakeHWe  CeYeHUs,  pPas3BepTKu
MHOFOTPaHHWKOB,  BblYMC/IEHUE  MoWwafeli  NOBEPXHOCTENA.
MocTpoeHWe NPOCTENLUMX CeyeHuld Kyba, Mpu3Mbl, NUpPamMuAbl.
MpumeHeHne  (PakKTOB W CBeLEHUWA U3 NIAHUMETPUMN.
O3HakoM/leHMe € BWAamMW CUMMETPWUA B MPOCTPAHCTBeE,
(hopmy/nMpoBaHMe OnpegenieHniA 1 CBOWCTB. XapaKTepucTuKa
CUMMETPUH Ten BpaLLeHms " MHOFOrpaHHMKOB.
MpuMeHeHVe CBOIWCTB CUMMETPMM  NPWU  PELUeHUN  3ajau.
Wcnonb3oBaHne MNpPUOGPETEHHBbIX 3HAHWIA A1S WUCCNeAoBaHUA |
MOAENNpPoBaHUA : HECNOXHbIX 3ajau.
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Tena v NOBEPXHOCTU
BpaLLeHna

M3mepeHnsa B reomeTpuu

KoopauHaTbl U BEKTOPbI

N306paxeHne OCHOBHbIX MHOTOFPaHHWKOB W BbIMOMHEHMWE
PUCYHKOB no YCNOBUSM 3afau.

O3HaKOMMIEHME C BUAAMW TeN BpalleHus, (HOopMynMpoBaHue WX

onpeaeneHui n CBOWCTB.
dopmynMpoBaHMe TeOpeM O CeYeHWW Lwapa MAOCKOCTbI U
NJI0CKOCTH, KacaTe/lbHOW K cthepe.

XapaKTepucTnka 1 n3obpaxeHne Ten BpaLLeHUs, UX PasBepTKW,
ceyeHms.

PeweHne 3aja4y Ha MOCTPOEHME CEYEHWS, BbIYMCNEHME A/VH,
paccTosHWiA,, yrnos, nnowageit. [MpoBefeHNe [OKa3aTeNbHbIX

paccyXxaeHnii npu peLueHnn 3ajau.
MprMeHeHe CBOWCTB CMMMETPUM NPW pelleHny 3adad Ha Tena
BpaLLeHus, KOMOMHaLMNI0 Ten.

306paxkeHne OCHOBHbIX KPYT/bIX TE U BbINO/IHEHNE PUCYHKA NO
YC/I0BUIO 3afauMn.

O3HakoM/IeHWe C MOHATUAMW Mowaan U ob6bema, akcmoMamu u
CBOMCTBaMMW.

PelleHve 3afay Ha BblYWCAeHME naowafen NAOCKUX uryp c
NPUMEHEHNEM  COOTBETCTBYHOLWMX ¢GopMyn U (PaKToB U3
nNaHUMeTpUN.

M3yyeHne TeopeM O BbIYMC/IEHUM OOBLEMOB MNPOCTPAHCTBEHHbIX
TeNl, peleHns 3agady Ha NpYMeHeHWe (OpMYyS U BbIYUCIEHUA
06bEMOB.

N3yyeHne opMyn Ans BblUMCNEHUS MNOWALeil NMOBEPXHOCTeN
MHOrOrpaHHNKOB 7 Ten BpaLleHms.
O3HaKoOM/IeHMEe C METOAOM BbIYMC/EHUA MNOWAAN MOBEPXHOCTM
cthepsl.

PelweHre 3afay Ha BbluWCeHMEe NowWafen MNOBEPXHOCTU
MPOCTPaHCTBEHHbIX Te.

O3HakOMJIeHMe C MNOHATMEM BeKTopa. W3yyeHune [eKapTOBOM
CUCTEMbl B MPOCTpPaHCTBE, MNOCTPOEHWe N0  33JaHHbIM
KOOpAMHaTaM TOYeK W MJIOCKOCTeNR, HaxOoXeHWe KoopAauHat
TOYEK.

HaxoxXpaeHve  ypOBHe  OKPY>KHOCTW,  Cpepbl,  MIOCKOCTK.
BbluncneHue paccTosHNA Mexay TOYKamu.
3yyeHne CBONCTB BEKTOPHbIX BENUYMH, MNPaBU/ HaXOXAeHMUs
KOOpAUHaT BeKTopa B MNPOCTPaHCTBe, MpaBwWn AeWCTBUA C
BeKTOpamu, -3a/jaHHbIMU KoopAuHaTamu.
MpuMeHeHVe TeopuuM MpW  pelleHWM 3afjady Ha [JelcTBuA C
BEKTOpamMu.

M3yyeHne CcKanspHOro npou3BefleHNs BEKTOPOB, BEKTOPHOrO
YyPaBHEHUA MpPAMOA M NAOCKOCTU. [lpumeHeHMe Teopuu npu
peLleHnn 3aaay Ha AelCTBUA C BEKTOPaMU, KOOPAMHATHbLIA MEeTOS,
NPUMEHEHNe BEKTOPOB A/ BbIYUCNEHWUS BEIMYMH YINI0B U
pacCTOSHWIA.

O3HakoM/ieHWe C [oKasaTeNbCTBamMy TeOpeM CTepeoMeTpum o
B3aMMHOM  pacrofioKeHUM  MNpAMbIX W MJIOCKOCTEN  C
1CNoNb30BaHNEM BEKTOPOB.
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S TEMATUKA VHAOANBUAYAJIbHbIX TNMPOEKTOB.

1.HenpepbiBHbIE ApO6OW.

2.[pMeHeHne CNOXKHbIX MPOLEHTOB B 3KOHOMUYECKNX pacyeTax
3.MNapannenbHoe NPOEKTUPOBAHUE.

4.CpefHue 3Ha4yeHnsa U Ux NpMMeHeHne B CTaTUCTUKE.

5.BeKTopHOE 3afaHne NpsambIX U MI0CKOCTe B MPOCTPaHCTBE.

6.CnoxeHne rapMOHNYeCKNX KosnebaHui.

7. pahnyeckoe pelueHne ypaBHeHWUA 1 HEPaBEHCTB.

8.MNpaBunbHbIE N NONYyNpaBU/IbHbIE MHOTOTPaHHUKMN.

9.KoHuMyeckune ceyeHnsa N UX NpUMeHeHne B TEXHUKE.

10.MoHATMe andpdhepeHyMana n ero NPUIOXKeHUS.

11.CxeMbl NOBTOPHbIX UCMNbITAaHWU BepHynnu.

12.ccnefoBaHne ypaBHEHUN N HepaBEHCTB C NapameTpoM.

13.3afjaun Ha BbluMCNeHVMe nowaned U 00bEMOB Ten  BpalleHus U
MHOrorpaHHMKOB

14.3afjauM Ha Hambosfbllee M HaUMeHblUee 3HayeHWe BefIMYMH U MeToAbl UX
peLLeHns

15.ppaunoHansHOCTN B apxuTekType. oAKoBo06pasHble 1 CTpenbyatble apku 1
Kynona

16.KomnekcHble yncna

17.Mnpamunapl - camble COBEPLLEHHbLIE COOPYXKEHNA B MUPE

18.CtaTuctunyeckoe nccnegoBaHne «Mup yBeYeHNIn COBPEMEHHOMO CTyeHTa»
19.PyHKUNKM B NpUpoe U TEXHNKe

20.MpaBn/ibHble MHOTOrpaHHUKN B HayKe 1 MOBCEAHEBHOM XXU3HU

21 .ErnneTckue nupamMujbl - COBEPLLEHCTBO (POPMbI

22.Yenosek. MaTtematuka. >KenesHasa gopora

23JlorapmmMbl BOKpPYT Hac

24.Cnnpann B mateMaTUKe N OKpYyXKaroLem MUpe.

25.TaiHbl 30/10TOr0 CeYeHwsl.

26.«MaTemaTunyeckoe» nckycctso M. K. Suwepa.

27.Ipadbl M X NPUMEHEHME.

28.[ 'eOMeTpUA B XMBOMUCKU, CKY/IbNTYPE N apXUTEKTYpE.

29.PpakTanbHasa reomeTpus.

30.Hacnepgue Mudaropa.

31.Teopunsi BEPOATHOCTEN B a3apTHbIX Urpax. o

32.CumMMmeTpus - OCHOBOMO/AratLWwmin NPUHLMN YCTPOMCTBA MUPA.
33.Munpamnbl B NPOLLIOM, HACTOALLEM W1 OyayLLlEM.

34.Mopuc Suwep - matemaTnka UamM UCKyccTBo?

35.apMOHMA 1 coBepLLEHCTBO [11aTOHOBLIX TeS.

36.06bemMbl M nowaAnM MNOBEPXHOCTEN MpPaBU/IbHbIX MHOMOrpaHHUKOB W Tefl
BpaLLleHNs;

37.AMOp(HbIe N306paKeHUS;

38.M'apMOHUA B apXUTEKTYpE - He/IMHelHasa nepcnekTunBa;

39.EruneTtckue nupamupbl,

40.Y'30pbl CUMMETPUN;



41.30/10TOE CeYEHNE N NUpaMnAa,;

42.MaTtemaTuKa U apxXuTekTypa;

43.30/10Tble CNUPaan 1 “rneHTaroHasbHas” CMMMETPUS B XXUBOW MPUPOSE;
44 TailHa ernneTcKoro KaneHgaps;

45.MaTtemaTurKa 1 rapMoHUsA B MY3bIKE;

46.Yucna MNMudparopa n cpegHee rapMoOHNYECKOe B MY3bIKE;
47.MatematuKa Ans 6yayLiero n B Moein npogeccuu;

48.T1pOLEHTbI B HAaLLE XXU3HMU.

49.I pahuyeckoe npeacTaB/ieHNe CTATUCTUYECKUX [aHHbIX.
50.MaTtemaTnyeckme 0CHOBbI CTUXOC/IOXEHNS:

51.MaremaTnyeckme OCHOBbI MYy3blKa/lbHbIX CO3BYYMIA.

52.MartemaTtuKa pacTeHUA N XKMUBbIX OPraHnU3MoB.

53.MartemaTtuKa 1 3aKOHbl KpacoThl.

54.MaTemaTU4eCKNA UBETHUK: po3bl MBMA0 MpaHauW.

55.YepTexu, Gurypbl, IMHUN N MaTeMaTUYECKME PacyeTbl B KPOMKe U LUKTbE.
56.MaTemaTtuka 1 cnopr.

57.MopenvupoBaHne 0COBGEHHOCTEN LWaxXMaTHOW [OCKM.

58.Hymeponorusa - mug nnm peanbHoOCTb?

59.Teopuns BEPOATHOCTEN B XKU3HU NYerl.

60.MaTtemaTyeckoe MOAeMPOBaHME OKPYXXatoLLeln cpefpl.

61.30/10TO€ CeYeHNe B MaTEMAaTUKE.

62.MapMOHMYECKUIA  TpeyrofibHUK  JleibHuua. Nctopys 1 NpUYMHGI
BO3HMKHOBEHMS.

63.4Yuncna ®mboHavumn CBONCTBA U MPUMEHEHME MPU PELLEHMM 3a/au.
64.Yncna MepceHa. CoBepLUeHHbIe Yncna. Teopema diinepa.

65.CeTn LLTelHepa.

66.MaremaTnyecknini 6unbsapa,.

67.Cohn3mMbl 1 NapagoKcesbl.

68.MaTemaTnyeckue XxapakTepUCTUKIN eruneTCKUX nupammna.
69.l10haHTOBbI YpaBHEHNS.

24



		2022-07-01T14:10:25+0300
	Шитикова Наталья




