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1. MACIMOPT PABOUEW MPOMPAMMbI YUEEHOI ANCUNTTNTNHDBI
«MATEMATUNKA»

1.1. O6nactb NPUMeHEHUS NPOrpaMmmbil

Pabouyas nporpamma y4yebHON AMcuMNAUHBLI «MaTemaTnKa» npefHa3HayYeHa
AN U3YyYeHUd MaTeMaTMKW B OpraHu3aumax CpefHero npojeccroHanibHOro
06pa3oBaHus CoLManbHO-3KOHOMUYECKOTO npoduns, peann3yroLmnx
obpa3oBaTe/lbHYyl0 NporpaMMmy cpefHero o6uiero o6pasoBaHWs B npefenax
ocsoeHns OIMOIM CIO Ha 6a3e OCHOBHOroO 06Lero obpasoBaHWsA, NPU MOAIOTOBKe
CNeLmanncToB cpegHero 3BeHa.

1.2. B CTPYKTYpe OCHOBHOI NnpodeccroHanbHol 06pa3oBaTe/lbHOM NpPorpaMmbl
OVCUMNANHA BXOAUT B LIMKN 06L1e06pa30BaTeNbHbIX ANCLMMIVH.

1.3. LUenn v 3agaum AuCUUNIVHBI - TPeboBaHMUS K pe3y/ibTaTamM OCBOEHMS
OUCUMNINHBI:

B pe3ynbTaTe OCBOEHWS AUCLMMNINHBI 0OYYalOLMIACS JO/MKEH AOCTUTHYTh
CNeayroLmnx pe3ynbTaToB:

JINYHOCTHbIX:

1) pOCCMICKYIO TPaXKAaHCKYH WAEHTUYHOCTb, MaTPUOTU3M, YBaXEHME K
CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTU nepep PoAMHOW, ropfocTu 3a CBOA
Kpail, CBOK POAMHY, NPOLIMIOe W HACTOALLEE MHOrOHaLUMOHa/IbHOr0 Hapoja
Poccun, yBaXkeHMe rocyapCTBeHHbIX CUMBO/IOB (rep6, qnar, rmmH);

2) TPaXLAHCKYK MNO3MLMI0 KaK akTMBHOITO M OTBETCTBEHHOrO U4jleHa
pocCMinCKOro 06LLecTBa, OCO3HAlOLWEro CBOM  KOHCTUTYLUMOHHble npaBa U
0053aHHOCTK, YBaXaloLLlero 3aKOH W NpaBonopsfoK, 06najaroLero 4ysCTBOM
COOCTBEHHOINO  [OCTOMHCTBA, OCO3HAHHO NPUHUMAIOLLEro  TPaAWLMOHHbIE
HaUuMOHa/bHble W1 06LLeYeNoBeYeCKMe TyMaHUCTUYECKME W [eMOKpaTUyecKue
LIEHHOCTW;

3) rOTOBHOCTb K CNy>eHunto OTeyecTBy, ero 3alumTe;

4) chopMMPOBAHHOCTb MMUPOBO33PEHUS, COOTBETCTBYIOLLEr0 COBPEMEHHOMY
YPOBHIO pa3BUTUA HayKM U OOLLECTBEHHON MPaKTUKW, OCHOBAHHOrO Ha Auanore
Ky/NbTYp, a TakXKe pasnnyHbIX (hopm 0O6LLECTBEHHOI0 CO3HaHWA, 0CO3HaHWMe CBOEro
MecTa B NOJINKYNbTYPHOM MUPE;

5) cgopMMpPOBaHHOCTbL OCHOB CamMopasBMTUS W CaMOBOCMUTaHWUA B
COOTBETCTBMM C 0OLLeYe/I0BEHECKUMN LEHHOCTAMWU U MAeaiaMn TPak4aHCKoro
o6LecTBa; rOTOBHOCTb WM CMOCOOGHOCTb K CamOCTOATE/IbHOW, TBOPYECKOW W
OTBETCTBEHHOMN AeATENIbHOCTU;

6) TONnepaHTHOe CO3HaHWe W TMOBefeHVWEe B MNOJIMKY/NIbTYPHOM  MUpe,
rOTOBHOCTb M CMOCOOHOCTbL BECTU AManor ¢ APYTMMU MIOAbMU, LOCTUraTb B HEM
B3aMMOMOHNMaHWA, HaXO4WUTb 06LLMe Lenn U COTPYAHUYATL ANS UX LOCTUXKEHUS,



CNOCOOGHOCTb  MPOTUBOCTOATb  WMAEONOTMM  3KCTPEMU3MA,  HALMOHaIU3Ma,
KCeHo(hooun, AUCKPUMMHALMK MO  COLUMANnbHbIM, PENUrMO3HbIM, PacoBbIM,
HalMOHa/IbHbIM MPU3HaKam U Apyrum HeraTUBHbIM COLMaNbHbIM SABNEHUSM;

(B pegn. Mpukasa MuHobpHayku Poccum ot 29.06.2017 N 613)

7) HaBbIKW COTPYAHUYECTBA CO CBEPCTHUKaMW, AeTbMW M/afLLIEro Bo3pacTa,
B3poCnbiMM B 0Opa3oBaTeflbHOM,  OOLWIECTBEHHO  MOJMIE3HON,  Yy4YebHO-
MccneaoBaTeNbCKON, NPOEKTHOM 1 APYTUX BUAAX AESTENbHOCTY;

8) HpaBCTBEHHOE CO3HaHME W MNOBeAeHMe Ha OCHOBE YCBOEHMUSA
06LLle4eN0BeYECKNX LLEHHOCTEN;

9) TrOTOBHOCTb W CMOCOBGHOCTL K 00pa3oBaHMlO, B TOM  4uche
camoo6pa3oBaHuiO, Ha MPOTSXKEHMM BCEW >KM3HMW; CO3HATE/IbHOE OTHOLUEHME K
HenpepbIBHOMY 06pa30BaHMI0 KaK YCMNOBWMIO YCMELWHON NpohecCuoHanbHOW 1
006LLEeCTBEHHOW AesTeNIbHOCTY;

10) 3CTeTUYECKOE OTHOLLUEHME K MUPY, BK/KOYas 3CTETUKY ObiTa, Hay4YHOro U
TEXHWYECKOro TBOPYECTBA, CNOPTa, 06LLECTBEHHbLIX OTHOLLEHWIA;

11) npuHATME W peann3auMio LIEHHOCTEen 300pOBOro M 6e3onacHoro obpasa
XKU3HW, NOTPeOHOCTM B  (PM3NYECKOM CamMOCOBEPLLUEHCTBOBAHWUW, 3aHATUSX
CNOPTUBHO-03[10POBUTENbHOW [AEATENbHOCTbIO, HEMPUATME BPEAHbIX MPUBbIYEK:
KypeHusi, ynoTpebneHns ankoronsi, HApKOTUKOB;

12) 6epeXkHoe, OTBETCTBEHHOE U KOMMETEHTHOE OTHOLUEHUE K (PU3NYECKOMY
N MNCUXONOrMYECKOMY 3[0POBbI0, KaK COOGCTBEHHOMY, TaK W Apyrux nwaen,
YMEHMWe 0Ka3blBaTb MEPBYIO MOMOLLb;

13) 0co3HaHHbIV BbIGOp Byaylue NPoteccMm 1 BO3MOXKHOCTEN peannsaumm
COOGCTBEHHbIX  XW3HEHHbIX  MNaHOB; OTHOLWIEHWe K  NPO¢eCcCMOHa/IbHOM
AEeSTENbHOCTM KaK BO3MOXHOCTM Y4aCTUS B PELUEHMM NINYHBIX, OOLLECTBEHHbIX,
rocyaapCTBEHHbIX, 06LLeHaLNOHabHbIX NPO6MEM;

14) chopMMpPOBAHHOCTb 3KO/IOMMYECKOr0 MbILIIEHNS, MOHUMaHUA BANAHUA
cCoUManbHO-3KOHOMMYECKMX MPOLLECCOB Ha COCTOSIHME MPUPOAHON M coLManbHOM
cpeqbl; NprMobpeTeHne onbiTa 3KO/IOr0-HanpaBeHHON AeATENbHOCTY;

15) O0TBETCTBEHHOE OTHOLUEHME K CO3[aHMi0 CEMbM Ha OCHOBE OCO3HAHHOIO
MPUHATUSA LLEHHOCTE CEMENHOM XKN3HN.

MeTarnpesMeTHbIX:

1) yMeHMe camMOCTOATe/IbHO OMPefenaTb Uenu LeATeNbHOCTU U COCTaBAATb
MAaHbl [eATeNbHOCTU; CaMOCTOATE/IbHO OCYLLECTBAATb, KOHTPO/SMPOBaTh U
KOPPeKTMpoBaTb [eATe/IbHOCTb; MCNO/b30BaTb BCE BO3MOXHbIE Pecypcbl Ans
[JOCTMXKEHUA MOCTaB/MIEHHbIX Leneid 1 peanumsauny nJaHoB AeATENIbHOCTU;
BblOMpaTh YCNeLIHbIe CTPaTerun B Pa3IMUHbIX CUTYaLUAX;

2) yMeHWe npOAYKTUBHO 06LATbCA W B3aMMOAEeNCTBOBaTb B MpoLecce
COBMECTHOW  AeATEeNbHOCTW,  YUYMTbIBATb  MNO3ULMW  APYTMX  YYaCTHMKOB
[eATeNIbHOCTU, 3(MEKTUBHO paspeLlaTb KOH(INKTI,

3) BnafleHWe HaBblKaMW MNO3HaBaTe/IbHOW, Y4ebHO-UccnefoBaTeNbCKOM U
MPOEKTHON [eATeNbHOCTW, HaBblkaMu paspelleHns npobneM; Crnoco6HOCTb U
FTOTOBHOCTb K CaMOCTOATE/IbHOMY MOWCKY MeTOA0B peLleHns NpakTUYecKmx 3agad,
MPUMEHEHUNIO Pa3/INYHbIX METOLOB MO3HAHUS;



4) TOTOBHOCTb W CMOCOGHOCTb K CamOCTOSATE/IbHOM WH(OPMaLMOHHO-
No3HaBaTe/IbHON [eATENbHOCTW, BNafieHWe HaBblKaMu MNOMY4YeHUS HEOO6XOAMMON
MH(OopMaLMK U3 CNoBapei pasHbIX TUMOB, YMEHNE OPUEHTUPOBATLCS B Pa3INUHbIX
MCTOYHMKAX WH(opMaUMK, KPUTUYECKM OLEHMBaTb W WHTEPNPEeTUPOBaTb
MH(OPMaLNIO, NONYyYaeMYH U3 Pa3INUYHbIX UCTOYHUKOB,

5) YMeHUe MCMOMb30BaTh cpeacTea NH(OPMaLMOHHbIX 7
KOMMYHUKALMNOHHBLIX TexHonornin (ganee - WKT) B pewleHUn KOrHUTUBHBIX,
KOMMYHUKATUBHbIX W OpraHuW3aunoHHbIX 3agady ¢ cobnogeHneM TpeboBaHWUi
3ProHOMMKM, TEXHUKN 6€30MacHOCTU, TUTUEHbBI, PECYPCOCOEPEXEHNS, NPaBOBbLIX 1
3TUYECKUX HOPM, HOPM MH(OPMaLMOHHOW 6e30NacHOCTH;

6) YMeHuWe onpeaensTb HasHauyeHWe M QYHKUUN PasinYHbIX COLMaNbHbIX
MHCTUTYTOB,

7) yYMEHMe CaMOCTOSATENbHO OLEHMBaTb W  NPUHUMATb  PeLLEeHus,
onpegensowme cTpaTermo NnoBefeHns, C Y4eTOM rpaXkKAaHCKMUX M HPaBCTBEHHbIX
LIEHHOCTE;

8) BnafeHne A3bIKOBbIMW CPeACcTBaMU - YMEHME SCHO, NIOTUYHO U TOYHO
n3naraTb CBOK TOUKY 3PEHUS, UCNO/b30BaTb aleKBaTHbIE S3bIKOBbIE CPEACTBA,;

9) BnageHWe HaBblkaMW MO3HaBaTe/IbHOM pedieKCUn Kak 0CO3HaHWSA
coBepllaemMbIX [AEWCTBUA W  MbICAUTENbHbIX MPOLECCOB, WX Pe3ynbTaToB U
OCHOBAHWIA, rpaHuUL, CBOEr0 3HaHUSI U HEe3HaHWUS, HOBbIX NMO3HABATE/bHbIX 3a4ay U
CPEACTB UX JOCTMKEHMS.

NPeAMETHbIX:

1) cthopMMpOBaHHOCTb MpPeACTaB/ieHWA 0 MaTemMaTKe Kak 4acTuW MUPOBOMA
KyNbTypbl 1 O MecTeé MaTeMaTMKU B COBPEMEHHOW LMBUAM3aLUMKM, O CNocoBax
OMMCaHMs Ha MaTEMATMYECKOM 5I3blKe SIBIEHMWIA peasilbHOro Mupa;

2) chopMMPOBAHHOCTb MPEACTaB/IEHWIA 0 MaTeMaTUUYECKMX MOHATUSX Kak o
BKHEMLINX MaTeMaTUYeCKUX MOAENsX, MO3BOMSALIMX OMNUCbIBaTb M M3yyaTb
pasHble MPOLECCbl W $BNEHWS; MOHUMAaHWE BO3MOXHOCTM aKCHOMAaTUYECKOro
MOCTPOEHMSI MaTeMaTUYECKNX TEOPWIA;

3) BnageHne MeToJamu A0Ka3aTeNbCTB U arOPUTMOB PELLEHUS; YMEHNE WX
NPUMEHATb, NPOBOANTb A0Ka3aTe/lbHble PACCYXKAEHNS B XOA€ peLleHuns 3aday;

4) BnafeHue CTaHAapTHbIMW MNpPMeMamy  pelleHnst  pauvoHasbHbIX U
MppaLMOHabHbIX, NOKa3aTeNbHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKMX YPaBHEHNI
M HEPaABEHCTB, MX CUCTEM; MUCMO/b30BaHME FOTOBbLIX KOMMbIOTEPHbIX NMPOrpamm, B
TOM uYucne ANs MouckKa NyTW pelleHus U UANMICTPaLMX PelleHns YpaBHEeHWI 1
HEepPaBEHCTB;

5) chopMUPOBaHHOCTb MPEACTaBNEHNA 06 OCHOBHbLIX MOHSATUSX, UAEAX W
MeTo/aX MaTeMaTUYeckoro aHanu3a;

6) BnageHMe OCHOBHbIMU MOHATMAMK O MNJIOCKUX W MPOCTPAHCTBEHHbIX
reoMeTPUYecKnx urypax, X OCHOBHbIX CBOWCTBAX; CHOPMUPOBAHHOCTb YMEHUS
pacno3HaBaTb Ha 4YepTeXkax, MOJensx W B peasbHOM MUpe FeoMeTpUYeckue
uUrypbl; NPUMeHeHNe U3yYeHHbIX CBOCTB FreoMeTpUYecknx uryp u gopmyn ans
peLleHns reoMeTPMYECKINX 3aa4 1 3aAad C NPaKTUYECKUM COoflepXKaHNeM;

7) chopMUPOBAHHOCTb NPeACTaBMeHU A 0 NpoLeccax U SBNEHUSX, UMEHOLLUX
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BEPOSITHOCTHbIA XapakTep, O CTaTUCTUYECKMX 3aKOHOMEPHOCTSX B peasibHOM
MUpe, 006 OCHOBHbIX MOHATUAX 3/1EMEHTAPHON TEOpUWM BEPOATHOCTEN; YMEHWUI
HaxoAWTb W OLUEHMBATb BEPOSATHOCTM HACTYNMNEHUs CO6bLITUA B NPOCTEMLLINX
MPaKTUYECKNX CUTYaLMAX N OCHOBHbIE XapaKTEPUCTUKN CyYaliHbIX BETMYNH;

8) BnafieHe HaBblKaMW MCMNO/Ib30BaHUSI TOTOBbIX KOMMbIOTEPHbLIX NPOrpaMm
Npu peweHnn 3agad;

9) ana cnaboBnaALLMX 06yYarOLWMXCA:

OBMlafieHNe npaBuMnammn 3anucu maTemaTUYecKUX (POPMY/;0BNafeHNEe KOHTYPHbIX
N300PaKEHNIA TEOMETPUYECKMX (UIYp WU APYroe;Hannyme YMEHUS BbINOMHATb
reomMeTpuyecKme NoCTPOEHNS C NOMOLLIbIO LMPKYNSA U NINHENKN;

10) ana obyyarowmxca ¢ HapyLLIeHUAMIN ONOPHO-ABMIaTeNlbHOro annapaTta:
oBfafieHne cneunasbHbIMMU  KOMMbIOTEPHbIMW  CPeACTBaMU  MNPEACTaBNEHUS U
aHanM3a [aHHbIX U YMeHWe WCMOoMb30BaTb MEpCOoHa/bHble CpPeAcTBa AocTyna C
YYeTOM [ABuUraTeflbHbIX, peyeaBuraTe/ibHbIX WU CEHCOPHbIX HapyLUEeHWI;Hanmumne
YMEHUSt UICNO/Ib30BaTh NepCoHasIbHble CpeAcTBa JOCTyna.

1.4. KoNMyecTBO 4YacoB Ha 0CBOEHMeE NporpamMmmMbl AUCUMUMAIVHDI:
MaKCMManbHON y4ebHOI Harpyskmn obyyatouleroca 258 4acoB, B TOM YUCTIE:
06s513aTe/IbHON ayaUTOPHOIN y4eBHO Harpy3km obydatowierocs 234 vaca;
KOHCYNbTaUMn 6 4acos; NPOMeXyToyHasa aTrectauns 18 yacos.



2. CTPYKTYPA U COAEPXXAHUE YUEEHOW ANCUMMNNNHDI

2.1. O6bEM yUuebHOWN ANCUMNNAVHBI U BUAbI Y4ebHOW paboThbl

Bug y4ebHo paboThbl O6bem yacos

MakcmanbHasa yyebHas Harpyska (Bcero) 258
Ob6sa3aTenibHas ayauTopHas yyebHasa Harpyska (Bcero) 234
B TOM YKCTIE:

NpakTUYeckKme 3aHATUA 24

TEOPETUYECKNE 3aHATUS 210
NMpomexyTouHaa aTTecTayms 18
KoHcynbTaymu 6
dopmMa MPoMeXyTOYHOWN aTTecTaumm 3K3aMeH



2.2. TeMaTMUYECKUNIA NNaH W cofilepXXaHne YY4ebHOW AMCUMNNINHBLI «MaTeMaTuka»

HanmeHoBaHue pa3fesioB
n Tem
1

BBeneHue

Tema 1
Pa3BuTtume noHATUS 0
yucne

Tema 2.
KopHu, cTeneHn un
norapugmel

Tema 3
MpAMbIe 1 NN0CKOCTU B
npocTpaHcTBe

Cogfep>xaHue yyebHOro matepuana, nabopaTopHble N NpaKTUYecKne paboThl,
camocTosiTe/ibHaa paboTa 00y4yatoLLMXCS.
2

CofepxaHue yuyebHoro matepuana

MaTemaTunka B HayKe, TeEXHUKE, SKOHOMUKe, UHPOPMALMOHHBIX TEXHONOMUAX U Npak-
TUYECKOW aesTenbHOCTU. Llenn n 3agaum n3yyeHns MatemMaTMKU Npy OCBOEHUN
cneumnansHocTe CMO. Ponb MaTeMaTVKv B HApOAHOM XO3SACTBE M NOATOTOBKE CreLnancToB
X/, TpaHcnopTa

CofepxaHue yyebHoro matepmana

Lienble 1 paymoHanbHble uncna. [eicTButesnibHble Yncna. MpubnmkeHHble BblUYUCIEHNS.
KomnneKcHble yncna.

CogepxaHue y4yebHoro matepmana

KopHu 1 cteneHn. KopHU HaTypanbHO CTeneHn U3 Yncna n nux ceoictea. CTeneHn ¢
paLMoHabHbIMW NOoKa3aTensammn, nx cBorcTea. CTeneHn ¢ AeCTBUTE/IbHBIMU NOKa3aTeNsaMN.
CBOIICTBa CTEMEHMN C AENCTBUTENbHBIM MOKa3aTeNneMm.

Norapugm. lorapmupm yncna. OCHOBHOE NOrapuMmUUEecKoe TOXAECTBO. [leCATUUHbIE U
HaTypanbHble norapudmel. Mpasuna gecTemiA ¢ norapudmamu. Mepexos K HOBOMY
OCHOBaHMUIO.

MpeobpasoBaHue anrebpanyecknx BolpaxkeHui. MNMpeobpasoBaHne paunoHaNbHbIX,
NppaLmoHaibHbIX, CTENEHHbIX, NOKa3aTe/IbHbIX U NOrapuPMUYECKUX BbIPaKEHNIA.
MpaKTnyeckune 3aHATUA

1. Mpeob6pa3oBaHve BbIpaXEHWIA, COLePXKaLLMX KOPHU, CTEMEHN W Norapudm

Cofep>xaHue yyebHOro matepuana

B3anmHoe pacrnonoxeHue AByX NpsAMbIX B MPOCTpaHCcTBe. [apannenbHOCTb NPSAMOit 1
NNOCKOCTU. MapansieNbHOCTb NAI0CKOCTEN.

MepneHAMKYNSAPHOCTb NPSMOW M MA0CKOCTW. [NepneHANKYNSp U HaKNOHHas. Yo Mexay
NPSMOWA 1 MOCKOCTbIO. [1BYrpaHHbIi Yron. Y Ton mexay nioCKOCTAMM.
MepneHAMKYNSAPHOCTb ABYX M/0CKOCTEN.

CeomeTpuyeckune npeobpasoBaHUs NPOCTPAHCTBA: MapansiesibHbli NepeHoc, CUMMETPUS
OTHOCWTE/IbHO MI0CKOCTW. MapannensHoe NpoekTMpoBaHue. MNiowaas opToroHanbHOM
npoekummn. 3obpaxeHne NPOCTPAHCTBEHHbIX UIyp.

O6bem yacoB YpoBeHb

0CBOEHUA
3
2 1
8 2
30 2
2
24 2



Tema 4.
KoopgnHaTbl 1 BEKTOPbI

Tema 5.
ONEMEHTDI
KOMOMHAaTOPUKMU

Tema 6
OCHOBbI TPUTOHOMETPUN

NMpakTnyeckue 3aHATUA
2. PeweHue 3aga4y no teme «lpsamble 1 NIOCKOCTM B MPOCTPAHCTBE.

Cogep>xxaHue yuebHOro matepuana

MpsMoyronbHasa (4ekapToBa) cMCTeMa KOOPAMHAT B NpocTpaHcTBe. PopMyna pacCTosHUSA
MeXay ABYMS TOUKaMW.

YpaBHeHUS cepbl, NIOCKOCTU U MPAMOIA.

BekTopbl. Moaynb BekTOpa. PaBeHCTBO BEKTOPOB. CNoXXeHWe BEKTOPOB. Y MHOXeHune
BEKTOpa Ha uncno. Pa3noxXxeHve BEKTOpPa NO HanpasneHUAM.

Yron mexgay ABymA BeKTopamu. NMpoekuma BeKTopa Ha ocb. KoopAauHaThl BEKTOPA.
CkanspHoe npousBefeHne BEKTOPOB. KIcnonb30BaHNe KOOPANHAT U BEKTOPOB NpU peLleHum
MaTeEMaTUYeCKMX U NPUKNaAHbIX 3a4au.

CopgepXkaHue yuyebHOro martepuana
OCHOBHble MOHATUS KOMBUHATOPMKK. 3afau Ha NoACYeT Yncna pasMeLLeHni,
MepecTaHOBOK, COYeTaHWiA. PelleHne 3a4ay Ha nepe6op BapuaHTOB.

Cogep>xaHue yuebHOro matepuana

PagmnaHHas mepa yrna. BpawaTtensHoe aBuxeHne. CUHYC, KOCUHYC, TaHF€HC U KOTaHTeHe
yucna.

OCHOBHble TPUTOHOMETPUYECKME TOXAECTBA, (DOPMY/Ibl NMPUBELEHNS.

CUHYC, KOCUHYC M TaHFeHC CYMMbl U Pa3HOCTU ABYX Yr/oB. CUHYC U KOCUHYC ABOMHOIO
yrna. ®opmy/ibl NOIOBUHHOIO Yr/a.

Mpeo6pa3oBaHns CyMMbl TPUTOHOMETPUYECKUX PYHKLWIA B NPOU3BESEHME U
Npon3BeAeHNs B CyMMyY. BbipaKeHne TPUrOHOMETPUYECKNX (DYHKLMIA Yepes3 TaHTeHC
MOSIOBMHHOIO aprymeHTa. MNMpeobpa3oBaHns NPOCTEMLLNX TPUTOHOMETPUYECKNX BblpaXXeHUN.

MpocTelive TPUroHOMETPUYECKNE YPaBHEHNS. PelleHne TPUroHOMeTPUYECKNX
YPaBHEHWIA.

MpocTeire TPUroHOMETPUYECKNEe HepaBeHCTBa. APKCUHYC, apKKOCUHYC, apKTaHIeHC
ymcna
IMpaKTnyeckune 3aHATUA
3. AndhdepeHUNpoBaHHbIA 3a4eT
4.Pa3finyHble cnocobbl peLleHns TPUroHOMETPUYECKUX YPaBHEHUI
5.060warounin ypok no teme «OCHOBbI TPUTOHOMETPUMN»

Cogep>xaHue yuebHOro martepuana

12

32
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Tema 7
DYHKLUUM 1 rpadmKn

Tema 8
MHoOrorpaHHMKn wn
Kpyrnble Tena.

®yHKuMKn. Ob6nacTb onpeaeneHns U MHOXECTBO 3HaueHui. [padmk QyHKUMK,
MOCTPOEHNe rpatMKoB PYHKLMIA, 3aLaHHbIX Pa3IMYHbIMKU CNoco6amm.

CsoiicTBa (hyHKLMWU: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpaHUYEHHOCTb,
neproaMYHOCTb. MPOMEXYTKM BO3pacTaHus 1 yobiBaHWS, Hanbo bLUee N HauMeHbLLee
3HayYeHus, TOUKM aKcTpemyMa. paduueckan nHtepnpetaums. MNprmMepbl PYHKLNOHANBHBIX
3aBMCHMOCTEN B peasibHbIX NPOLeccax v ABNEHUsX.

O6patHble hyHKLMKU. O6nacTb onpeaeneHns n 061acTb 3Ha4eHWA 06paTHOM (hyHKL UK. 14
"pacmk obpaTHON yHKUMN. ApudMeTnYecKMe onepaummn Hag PyHKUmMamMn. CnoxxHas
(yHKUMA (KOMNO3ULMS).

CTeneHHble, NokKasaTeNbHble, 10rapuMmUyeckre n TPUroHOMeTprUYecKre DYHKLMKN, UX
cBoMcTBa U rpadukn. ObpaTHble TPUTOHOMETPUYECKME (DYHKLMN.

Mpeo6pa3oBaHus rpamkos. MNapannensHblil NepeHoc, CUMMETPUA OTHOCUTENBHO OCei
KOOPAMHAT U CUMMETPUA OTHOCUTE/IbHO Hayana KoopAuHaT, CUMMETPUS OTHOCUTENbHO
NPAMON Y - X, PacTSHKEHME U CXKaTue BAO/b OCeN KoopAMHaT.

NMpaKTuUyeckne 3aHATUA
6.PeLlieHMe nppaunoHanbHbIX, NOKa3aTesbHbIX U 10rapui)MmMyecKnx HepaBeHCTB 2
CofepxaHue yyebHoro matepmana
BepLwuHbl, pebpa, rpaHy MHOrorpaHHuka. Pa3septka. MHororpaHHble yribl. Bbinyksble
MHOrorpaHHuku. Teopema diinepa. 30
Mpu3ma. Mpsamas n HaknoHHaa npuama. Mapannenenuneq. Kyo6.
Mupamuga. MNMpasunbHaa nupammnaa. Y cedeHHaa nupamuga. TeTpasjp.
CummeTpum B Kybe, B napannenenunese, B npusmMe n nupamuge. CeveHns Ky6a, npusmbl
N nupamnibl
lMpencTaBneHne o NpaBUbHbIX MHOTOrpaHHMKax (TeTpasgp, Ky6, oKTasap, Lo4eKasap v
nKocasgp).
LMAnHAP 1 KOHYC. YceuveHHbI KOHYc. OCHOBaHWe, BbICOTa, 60KOBas NOBEPXHOCTb,
obpasytoLasn, pa3sepTka. OceBble CeYEHNA U CeYeHUs, napanienbHble OCHOBaHMIO.
LLlap n cthepa, nx ceveHuns. KacartenbHas Na0CKOCTb K cihepe.
O6bem U ero n3mepeHue. ViHterpansHas gopmyna obbema.
®opmysbl 06beMa Kyba, NPAMOYro/ibHOro napannenenunesa, Npu3mbl, LUAUHAPA.
®opmysbl 06beMa NMpaMuabl U KOHyca. PopMynbl NIOWAAMN NOBEPXHOCTEN LUANHAPA U
KOHyca. ®opmynbl 06bema wapa v naowagm cheps.
Mogo6ue Ten. OTHOLIEHUA NAOLLaeil NOBEPXHOCTEN 1 06BEMOB NOAOOHBIX Tef.
MpakTnyeckne 3aHATUSA
8. PewwleHmne 3agay Ha MHOTOTpaHHWUKW, UANUHAP, KOHYC W Lwap 2



Tema 9
Hauana
MaTemMaTU4yecKoro
aHanmsa

Tema 10
MHTerpan v ero
NnpUMeHeHue.

Tema 11.

ONEMeHTbl Teopumn
BEPOATHOCTEN

CopepykaHue y4ebHOro Matepumana
22

MocnegoBatenibHOCTW. Crocobbl 3ajaHns U CBONCTBA YMUCNOBbIX NOC/EA0BATE/IbHOCTEN.
MoHATME 0 Npegene nocnefoBatesibHOCTU. CyLlecTBOBaHWe Npejenia MOHOTOHHO
orpaHu4eHHol nocnegoBaTensHoCTU. CyMMmUpoBaHue NocnefoBaTelbHOCTeR. BeCKOHeYHo
ybbiBaloLLasn reoMeTpruyeckas nNporpeccus n ee cyMmma.

MpounssogHas. MoHATNE 0 NPOU3BOLHON (YHKL MK, €€ reOMeTPUUECKUI U PU3NYECKUIA
CMbIC/. Y paBHeHWe KacaTe/lbHOW K rpagnuky yHKUMKU. Mpon3BoaHbIe CYMMbIl, Pa3HOCTH,
Npon3BeLeHNs, YacTHOro. Mpon3BOAHbIE OCHOBHbIX 31IEMEHTapHbIX (DYHKL WA
MpuMeHeHWe NPOM3BOLHOW K UCCNef0BaHN0 (DYHKLMIA 1 NOCTPOEHUIO TPpadnKoB.
Mpon3BoAHbIE 06PATHOW (DYHKLMM U KOMNO3ULUN PYHKLMN.

MpuymMepbl UCMOMb30BaHNSA MPOU3BOLHONM A1 HAXOXAEHUA HAUTYULLEro peLleHuns B
NPUKNagHbIX 3agadax
BTopas npoun3BogHas, ee reoOMeTPUYECKNil 1 (PU3NYECKNIA CMbICI. HaxoxeHne CKOpoCTw
ANA npouecca, 3afaHHOro (opmysnioin u rpaukom.

MpaKTu4yecKne 3aHATUSA

8. IToroBbli1 ypok no Teme «lMpon3BogHas»

CofepxaHue yyebHoro matepmana

MepBoo6pasHan 1 MHTerpan. NprYMeHeHWe OnpeaenieHHOro UHTerpana ana HaxoXxaeHus 16
naowaan KpuBonuHeriHon Tpaneymmn. ®opmyna HetoToHa—JlelibHuua. Mpumepbl
NMPUMEHEHUNS MHTerpana B (JU3MKe Y reoMeTpUn.
lMNpakTnyeckune 3aHATUSA
9./TOroBbIl YPOK No Teme «HTerpan n ero NpUMeHeHme» 2
CofepxaHue yyebHoro matepmana

Co06bITVE, BEPOSTHOCTb COBLITUSA, CNIOXKEHWE 1 YMHOXEHWE BEPOSTHOCTEN. MOoHATUE 0
HE3aBMCUMOCTU COObITUIA. [MUCKPETHas cnyYaliHas BeIMUMHA, 3aKOH ee pacnpefeneHus.
Umncnosble XapaKTEPUCTUKN QUCKPETHON CNyyYaitHol BeNMUMHBI. MOHATIE 0 3aKOHe 60MbLLNX
uncen. MpeAcTaBneHre AaHHbIX (TabuLbl, anarpamMmmbl, rpadukm), reHepanbHas
COBOKYMHOCTb, BbIGOPKa, CpefjHee apuihMeTNUECKOe, MemaHa. MOoHATME 0 3afadax
MaTeMaTWUYEeCKOI CTAaTUCTUKU.PeLLeHMe NPaKTUYeCKNX 3a4a4 C NPUMEHEHNEM BEPOSITHOCTHbIX
METOZ0B.

10
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10. PeweHune 3agay Ha onpefeneHue BepoATHOCTU C UCMO/b30BaHWEM TEOPEM C/IOXKEHUSA U
YMHOXXEHNA

CopepXaHue yyebHOro matepumana
YpaBHeHUS U CUCTEMbl ypaBHeHWI. PaunoHanbHble, MppaunoHabHble, NOKa3aTe/bHble
N TPUTOHOMETPUYECKME YPABHEHUS U CUCTEMBI.
Tema 12. PaBHOCWbHOCTb YpaBHEHWI, HEPABEHCTB, CUCTEM.
OCHOBHbIe MpUEMbI UX pelleHns (pasfioXKeHre Ha MHOXWUTENW, BBEAEHWE HOBbIX
HEeN3BEeCTHbIX, MOACTAHOBKA, rpauyeckunii MeToa).
HepaBeHcTBa. PauunoHanbHble, MppauuoHaibHble, NoKasaTenbHble U TPUrOHOMETPUYECKME
HEpaBeHCTBaA. HepaseHcTBa. OCHOBHbIE NPUEMbBI UX PELLIEHUS.
cnonb3oBaHye CBOMCTB M rpauKoB (PYHKLMIA NPU peLleHn YpaBHEHNIA N HePaBEeHCTB.
MeTog nHTepBasioB. V306paxeHne Ha KOOPAUHATHOW MI0CKOCTA MHOXECTBA peLLeHNiA
YPaBHEHWI N HEPaBEHCTB C BYMSA MepeMeHHbIMU 1 UX cucTem. MprMeHeHne
mMaTeMaTUyYecKUX MeTOA0B A1 PeLleHns cofepyKaTe/ibHbIX 3a4ay U3 pasInyHbIX obnacTtei
HaYKV W NPaKTUKW.
MpaKTn4yeckune 3aHATUA

11. ippauunoHanbHble ypaBHEHUA U HepaBeHCTBa
12. 'ToroBbIli YPOK N0 TemMe «Y paBHEHWS N HEPaBEHCTBa»
KoHcynbTayum

YpaBHeHUA 1©

MpomMexyTouHasi aTTecTauus
BCEIO

[N XapakTepuCTUKN YPOBHA OCBOEHMA YYebHOro matepuana UCnonb3yTcs creayroLme 0603Ha4eHns:

1. - 03HaKOMUTENbHbI (Y3HaBaHVe paHee N3yYeHHbIX 06bEKTOB, CBOWCTB)

2. - penpofyKTUBHbIV (BbIMO/IHEHME AeATeNbHOCTU N0 06pa3Ly, UHCTPYKLUN AN MO PYKOBOACTBOM)

3. - MPOAYKTUBHbIA (NNaHMPOBaHWE U CaMOCTOATE/IbHOE BbINO/IHEHWE LeATENbHOCTY, peLleHne nNpobnemMHbIX 3a4a4)

28

18
258
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3. YCNIOBUSA PEANIU3ALM MPOrPAMMBI YUEEHOM
ANCUMMNNHDBI

3.1. TpeboBaHNA K MUHMMaNIbHOMY MaTepuasibHO-TEXHUYECKOMY
obecneyeHuo

Peanunsaums nporpammMbl ANCUMNNNHBI TPeBYeT Hannumns y4ebHOro KabuHeta
MaTemaTuku.

O6opyaoBaHue y4ebHOro KabmHera:

- NOCafloYHbIE MECTa NO KOJIMYECTBY 00yYaroLLnXCS;
- paboyee MecTO npenojasaTens;

- MEeTO4MYeCKe MaTepuansl.

TexHn4deckue cpeacrtea O6yl-IeHI/IF|Z
- KOMMNbHOTEP C TMUEH3NOHHBIM MPOrpaMmMHbIM obecneyeHnem.

3.2. IH(hopmaumoHHOe obecriedeHne 06y4YeHUs
MNepeyeHb YUeOHbIX M3OaHWNi, VIHTepHET-pPecypcoB, AOMOMHUTENbHON
nnTepaTypbl

OCHOBHbIe UCTOYHUKWN:

1

Boromonos. H. B. Anrebpa n Hayana aHanmsa : y4yebHoe nocobue gns Crio /
H. B. boromonoB. — M. : M3patenscTBo KOpaiT, 2022. — 200 ¢. — (Cepusa :
MpoeccnoHanbHoe 0bpasoBaHme). Pexxum goctyna: https://urait.ru/
Boromosnos. H. B. MaTtematuka : yuyebHuk gna Cro / H. B. boromonos, I1. W.
CamoiineHko. — 5-e m3a., nepepab. n gon. — M. : MN3patensctBo HOpanT,
2022. — 396 c. — (Cepusa : lpoteccnoHanbHoe 06pa3oBaHue). Pexum
poctyna: https://urait.ru/

Boromonos. H. B. MNpaKTnyeckune 3aHATUA N0 MaTemMaTuke : y4yebHOe rnocobue
ana Cro / H. B. boromonos. — 11-e u3f., nepepab. n gon. — M.
WN3patensctBo HOpaint, 2022. — 495 c. — (Cepus : MpodheccnoHanbHoe
obpasoBaHue). Pexxum pgoctyna: https://urait.ru/

Kpemep, H. L. MaTemaTuka gns Konnegxein : yuyebHoe nocobue ang CMo /
H. LU. Kpemep, O. I'. KoHcTaHTUHOBa, M. H. ®dpuamaH ; nog pea. H. LL.
Kpemepa. — 10-e u3g., nepepab. n gon. — M. : N3gatenscteo FKOpainT, 2022.
— 346 ¢c. — (Cepwus : MNpoeccrnoHansHoe obpasoBaHne). — ISBN 978-5-534-
05640-2. Pexxum goctyna: https://urait.ru/

L[OonoNHNTENbHbIE UCTOYHUKMN:

1

3aaHns 1 MeTOANYECKME PEKOMEeHJauMu MO BbINOIHEHWKO BHeayaMTOPHOWA
CamMoCTOATEe/IbHON paboTbl MO AucumMnanHe «MaTtemaTuka: anrebpa 1 Havana
MaTeMaTMYEeCKOro aHannsa, reomeTpus» Ana CTyAeHTOB 1 Kypca TeXHUYECKUX
cneunanbHocTer. - TTXKT, 2017, http://tihtgt.ru
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2. MeToAnyeckne peKoMeHAaLMM No NOAroTOBKE K MPaKTUYECKUM 3aHATUAM MO
acumnanHe «MartemaTvka: anrebpa M Hayana MaTeMaTU4YecKoro aHanusa,
reoMeTpus» ANs CTYAeHTOB 1 Kypca TeEXHUYECKMX cneumanbHocTein. - TTHXKT,
2017, http://tihtgt.ru

3. Hay4yHo-nonynspHbli  (hM3NKO-MaTeMaTuyeCcKnin  XypHan «KBaHT». ®opma
poctyna: http://kvant.ras.ru

4. Hayu4Hbli1 XypHan «CTyIEHYECKUNN». dopma joctyna:
https://sibac.info/joumal/student

15


http://tihtgt.ru
http://kvant.ras.ru

AXAPAKTEPUCTUKA OCHOBHbIX B/AOB YUEEHOW

OEATE/NIbBHOCTN CTYAEHTOB.

CopgepxaHvie 06ydeHus

BBeneHue

Pa3BuUTKE U NOHATKUA O
yunucne

KopHu, cTeneHn,
norapnmel

MNpeobpasoBaHue
anrebpamyeckmnx
BblpaXKeHWl

OCHOBHbIE NOHATUA

XapaKTepucTKa OCHOBHbIX BWAOB [AEATENbHOCTU CTYAEHTOB
( Ha ypoBHe Y4ebOHbIX AeiCTBMIA)

O3HaKoM/IEHME C PO/IbI0 MAaTEMATUKWN B HayKe ,TEXHUKE,
9KOHOMMKE, MHPOPMALMOHHbIX TEXHONOMUAX U MPaKTUYECKOIA
feAatenbHocTU. O3HAKOM/IEHME C Lenamum 1 3agadammn n3yyeHus
mMaTemaTukm npm ocBoeHmmn npoteccuii CMO u cneumnansHOCTENR
Cno.

AJIEBPA

BbinonHeHne apugmeTUUECKUX AeiACTBUIN HaJ YncnaMm, coyeTas
YCTHbIE N MUCbMEHHbIE NMPUEMbI.
HaxoxpaeHvie npubamKeHHbIX 3HaYEeHWI BE/IMYUH MOTPELLIHOCTEN
BblYMCNIEHNI (ABCOMOTHOM M OTHOCUTENbHO); CPaBHEHME
YMCIOBbIX BbIPAXKEHWIA.
HaxoxaeHve owmn6oK B Npeobpa3oBaHUAX U BbIYUCNEHUSAX
(OTHOCKTCA KO BCEM MYHKTaM Nporpammbl)
O3HaKOoM/IeHMe C NOHSATWE M-I CTeNeHn CBOMCTBaMU PafnKanos w1
npaBuiammn cCpaBHEHUS KOPHENA.
dopmynmpoBaHMe onpeaeneHns KOpHS U CBOMCTB KOPHEN.
BbluncneHune 1 cpaBHeHVEe KOPHeR BbIMONHEHNE NPUKUAKN
3HauyeHuns KopHSA. MNMpeobpa3oBaHNe YNCNOBBIX U BYKBEHHbIX
BbIP&XXEHUU, COAEPXKALLMNX pagnKabl.
BbinosHeHWe pacyeToB No (hopMynam, COAEPXKaLLMX paguKabl
OcyLecTBnss HeOO6X0AMMbIe NOACTAHOBKM 1 Npeobpa3oBaHms.
OnpefeneHne paBHOCUILHOCTY M BbIPaXXEHWI C pagukanamu.
PelleHne nppawloHanbHbIX YPaBHEHWA.
O3HaKOM/IEHUE C MOHATMEM CTENEHWU C AeACTBUTENbHbIMMU
nokasatesieM.
HaxoxaeHvie 3HaYeHUI cTeneHn ,MCnonb3ys Npu He0OX0AUMOCTU
WHCTPYMEHTa/IbHble CPeLCTBa.
3anucblBaHNA KOPHS M- CTENEHW B BUAE CTENEHU C APOOHbIMM
rnokasaresiem 1 Hao60poT.
dopmynupoBaHMe CBOMCTB CTeNeHeiln. BbluncneHue creneHen ¢
paumnoHanbHbIM NoKasaTenem, BbINOSHEHNE NPUKNLKN 3HAYEHNS
CTeneHu, CpaBHEHWE CTEMEHENA.
Mpeo6pa3oBaHmne YNCOBbLIX M OYKBEHHbIX BblpaXKeHWI
cofepxalymx cTeneHu, NPUMeHsas CBOWCTBa. PelleHue
noKasaTe/ibHbIX YPaBHEHWA.
O3HakoM/IeHUe C NPUMEHEHMNEM KOPHEI U CTEMeHein npu
BbIYMCNIEHUN CPELHUX, [eNeHUN OTpe3Ka «30/10TOM CEeYEHUU»
.PelueHve npuknagHbix 3a4ay Ha CI0XHbIE NPOLEHTBI.
BbinonHeHne npeobpa3oBaHunii BbIpaXXeHU NPUMeEHEHWIA thopmyr,
CBSI3aHHbIX CO CBOMCTBaMM CTeneHel 1 orapupmos.
OnpegeneHne 06nacTn LONYCTUMbIX 3HAYEHWIA NOrapuMUYECKOro
BblpaXXeHUs. PelleHve norapuMmMyecKnx ypaBHeHuWiA.

OCHOBbI TPUTOHOMETPUI
W3yyeHune pagmaHHOro MeToga N3MepeHus yrioB BpaLLeHns 1 nx
CBA3b C rpaflyCHOM Mepoid. V1306paxkeHne yrioB BpalleHns Ha
OKPY>XHOCTW .COOTHECEHME BE/IMUMHbI YT/1a C €0 PacrnofioXKeHVEM.
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OcCHOBbI
TPUrOHOMETPUYECKOTO
ToX/JecTBa
MpeobpasoBaHue
NPOCTENLLNX
TPUrOHOMETPUYECKUX
Bblpa>KeHN

MpocTeiiwime
TPUrOHOMETpPUYECKNE
YypaBHeHUS U
HepaBeHCTBa

APKCUHYC, apKKOCUHYC,
apKTaHreHc ymncna

dopmMynupoBaHMe onpeaeneHnii TPUroHOMETPUYECKNX (PYHKLMIA
ANS YIN0B NPAMOYT0/bHOrO TPEYro/lbHMUKA 1 06bACHEHME NX
B3aVIMOCBA3M.

lMpuMeHeHWe OCHOBHbIX TPUTOHOMETPUYECKUX TOXAECTB AN1A
BbIYMCNEHNS 3HAYEHWIA TPUTOHOMETPUYECKUX (DYHKLMIA MO O4HOW
N3 HUX.

W n3yyeHne 0CHOBHbIX (DOPMY/ TPUTOHOMETPUM: (hOPMY/bl
C/TOXKEHUSA, YABOEHMWSA, NPeobpa3oBaHNs CyMMbl
TPUrOHOMETPUYECKUX (DYHKLMNIA B NPON3BELEHNE U NPOU3BELEHNS
B CYMMY ¥ NPUMEHEHWE NPU BbIYUCIEHUN 3HAYEHUS
TPUTOHOMETPUYECKOTO BbIPaXKEHUS 1 YNPOLLEHWS €ro.
O3HaKoM/IeHNEe CO CBOMCTBAMU CUMMETPUN TOYEK Ha eAVHUYHOM
OKPY>XHOCTU U NPUMEHEHUNE NX BbIBOAA (OPMY MPUBELEHWIA.
PelleHne nNo opmynam u TPUroHOMETPUYECKOMY Kpyry
NPOCTENLINX TPUTOHOMETPUYECKUX YPaBHEHUI.

MpuyMeHeHVe 06LLMX METOAOB PELUEHNS YpaBHEHUI ( NpuBeLeHNe
K IMHENHOMY, KBaApPaTHOMY, MeTOZ Pa3/fioXXeHUs Ha MHOXUTENN,
3aMeHbl MePeMEHHO) Mpu peLleHn TPUFOHOMETPUYECKMX
YPaBHEHWIA.

YMeHne 0TMeYaTb Ha Kpyre peLleHns npocTenLmx
TPUTOHOMETPUYECKNX HEPABEHCTB.

O3HaKoM/IeHUNE C NOHATUEM 0BPaTHLIX TPUTOHOMETPUYECKMX
(hYHKLUNIA.

N3yueHune onpeaeneHnini apKkCUHYC, apKKOCUHYC, apKTaHTeHe
yncna, HopmMynMpoBaHme X, N306paXKeHNE Ha efUHNYHOW
OKPY>XXHOCTW, NPUMEHEHMNe MpY PeLLEHNN YPaBHEHIA.

®Y|HKUMN,NX CBONCTBA U TPAGUKIN

PyHKUNUN. TToHATKE O
HENpepbLIBHOCTY

PyHKLMN.

O3HaKOoM/IeHUE C NOHATUEM MepPeMeHHON, NpMMepamm
3aBUCUMOCTEN MeXay nepeMeHHbIMU. O3HaKOM/IEHUE C NMOHATUEM
rpaduka .onpegeneHne NPUHaAIEXHOCTU TOUKN rpaduky
yHKUummn. OnpeaeneHne no Gopmysie NPOCTeLLEel 3aBUCMMOCTH,
BuUAa ee rpamka. BoipaxxeHune no opmyne 04HOWM nepeMeHHOA
yepes apyrue.

O3HaKoM/IeHMe C onpegeneHnem QyHKUMmM, hopmyanpoBaHue ero.
HaxoxpaeHune o6nactu onpefeneHunst u o6nactu 3Ha4eHui

(hyHKUMN.
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CoiicTBa QPyHKUUN.
padmyeckasn
NHTepnpeTauus.
Mpumepbl
(MYHKLNOHA/TbHbIX
3aBUCUMOCTEN B
peanbHbIX NpoLeccax u
ABNEHUSX.

ObpaTHble hyHKUMN

CTeneHHble,
nokKasatesibHble,
norapupmMunyeckme un
TPUTOHOMETPUYECKME
YyHKLMN.

ObpaTHble
TPUTOHOMETpUYECKMe

yHKUMN.

O3HaKoM/IeHMe C NpumMepamMy PYHKLMOHANIbHbIX 3aBUCMMOCTEN B
peasibHbIX NPOLEeccax U3 CMeXHbIX AUCUUNANH. O3HaKOM/EHMWe C
A0Ka3aTeNbHbIMW PacCcyXAeHNAMN HEKOTOPbIX CBOWCTB SIMHENHON
N KBaApaTUYHON (hyHKUMIA, NPOBEAEHMNE NCCNEL0BAHNA TMHERHON
,KyCOYHO-/IMHENHO, APOBHO-NMHENHON N KBaLPaTUYHOW
(hYHKLMIA, NOCTPOeHME UX rpamkoB. MOCTpoeHne N YTeHne
rpadMkoB yHKUMiA. ViccnegoBanme yHKumn. CocTaBneHume
BUAOB (PYHKLMIA NO JaHHOMY YC/TIOBUIO ,peLleHue 3a4ay Ha
3KCTPEMYM.

BbinonHeHne npeobpa3oBaHunii rpaduka QyHKLUN.

N3yyeHune NoHATUSA 06paTHOM (hyHKLMK, OnpeseneHmne Buaa u
NOCTPOeHMe rpatmka 06paTHON PYHKLMM, HAXOXKAEHNE ee
o6nacTu onpegeneHns 1 06nacTn 3HayeHUn. MpumeHeHWe CBOMCTB
(hYHKLMIA Npu nccnegoBaHUM ypaBHeHWI 1 peLleHnn 3ajay Ha
IKCTPEMYM.

O3HaKOM/IeHNEe C NMOHATUEM CIOXHOW (DYHKLUN.

BbluncneHmne 3HaueHW (YHKLMIA N0 3HAYEHUIO apryMeHTa.
OnpegfeneHune NONOXeHNSA TOUKU Ha rpadmke Mo ee KOopAnHaTam
N Hao60opoT.

cnonb3oBaHne CBOMCTB (PYHKLUWIA NS CPaBHEHUS 3HAYeHWI
cTeneHein n norapumos.

MocTpoeHue rpaKoB CTEMEHHbIX U I0rapuMUYecKnUX PyHKLMIA.
PelueHVe NokasaTe/bHbIX 1 10rapuMmUyecKnx ypaBHeEHWI 1
HepPaBeHCTB M0 U3BECTHLIM aIrOPUTMaM.

O3HaKoM/IeHNe C NOHATUEM HerpepbIBHOW Nepuoanyeckon
(hyHKUUK, HOpMYMpPOBaHME CBOMCTB CMHYCA U KOCUHYCA,
MOCTPOEHUE UX rPafnKoB.

O3HaKoM/IeHMe C NOHATUEM FrapMOHUYECKUX KonebaHuin 1
npuMepamy rapMOHUYECKNX KONebaHWin 4ns onncaHna npoLeccos
B (hM3MKe 1 Apyrux 06nacTax 3HaHus.

O3HaKOM/IeHUNE C NOHATUEM pPa3pbIBHOM Nepuognyeckor QyHKLmUN,
(hopMynMpoBaHUe CBOMCTB TaHreHca U KOTaHreHca, NocTpoeHune
NX rpafuKos.

MprvMeHeHWe CBOWCTB (hYHKLMWIA 415 CPaBHEHUA 3HAYEHW
TPUTOHOMETPUYECKUX (DYHKLMNIA, peLleHns TPUroHOMEeTPUYECKNX
YPaBHEHUIA.

MocTpoeHne rpaMKoB 06paTHLIX TPUFOHOMETPUYECKNX (DYHKLNIA
1 onpegeneHune no rpagukam nUx CBOMCTB.

BbinosHeHne npeobpa3oBaHus rpamKos.
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HAYANA MATEMATUNYECKOIO AHAJTN3A

lMocnefoBaTeIbHOCTN.

NMpousBogHasa un  ee
npUMeHeHwMe.

MepBoo6pasHas n
NHTerpasn.

YpaBHEHUA U CUCTEMbI
YpPaBHEHUI.
HepaBeHcTBa %
CUCTEMbl HepaBeHCTB C
LBYMS NEPEMEHHbIMMU.

O3HakoM/eHWe C MOHATYEM YMCNOBOW NOCNeL0BaTeNbHOCTH,
cnocobamu ee 3afaHns, BbIYUCIEHUAMMN €€ UNIeHOB.
O3HaKOoM/IeHMe C NOHATUEM Npejena nocnefoBaTeIbHOCTU.
O3HaKOMJIEHME C BblYMCNIEHNEM CYMMbl 6ECKOHEYHOT0 YMC/I0BOr0O
psfa, Ha NpUMepe BblYMC/IEHNUS CYyMMbl 6ECKOHEYHO YObIBatOLLEN
reoMeTp1YeCcKOoi NPorpeccun.

PelueHue 3afa4 Ha npumepe (opMy/ibl CyMMbl 6ECKOHEYHO
y6blBalOLLLEA reOMETPUYECKO NPOrpPeccumn.

O3HaKoM/IeHMe C NOHATUEM NPOWU3BOAHONA.

3yyeHune n hopMynmnpoBaHme ee MeXaHNYecKoro reomeTpuyecKoro
CMbIC/Na, N3yYeHue anropuTma BblHUCIEHNS MPOU3BOAHON Ha
npumepe BbIYNCNEHNS MTHOBEHHO CKOPOCTU U YTO/0BHOIO
KoathhuumeHTa KacaTelbHOA.

CocTaBneHune ypaBHeHus KacaTeNbHON B 06LeM BUae.

YcBoeHMe npasun A hepeHLnpoBaHns, TabmLbl MPOU3BOLHbIX
afeMeHTapHbIX (DYHKLMIA, NpUMeHeHVe ana auddepeHLnpoBaHmns
(hYHKLUWIA, COCTaBMEHUS yPaBHEHNSA KacaTelbHOM.

3yyeHune Teopem O CBA3UN CBOWCTB (DYHKLIMM U MPOU3BOAHOA,
(hOpMYIMPOBKaA UX.

MpoBeAeHMe C NOMOLLLIO NPOU3BOAHON NCCNeA0BaHUA (DYHKLNK,
3afjlaHHOM POpMYnoNA.

Y cTaHOBNeHWe CBSA3M CBOMCTB (PYHKLUM U MPOU3BOAHON MO KX
rpagmkam.

MpuyMeHeHVe NPOU3BOAHON 418 peLleHns 3afa4 Ha HaX0XaeHue
Hanb0/blLLero, HaMeHbLLIEr0 3HAaYEHNA N Ha HAXOXeHMe
3KCTpeMyma

O3HaKoM/IeHMe C NOHATUEM MHTErpana u nepBoobpasHo.
3yuyeHne npaBuna BbIYUCIEHUS NepBOOOPA3HON U TEOPEMbI
HbtoToHa - JlelibHULa.

PelueHuve 3a4a4 Ha CBS3b NepBO06Pa3HON U ee NPOU3BOAHOW,
BblYMC/IEHNE NEPBOO6PA3HOIN AN AaHHON yHKLMWN.
PelleHyve 3a4a4 Ha NPUMeEHEHWe UHTerpana 411 BblYMCeHNs
(hM3MYECKNX BENMUMH U MOLLaLeN.

YPABHEHNA N HEPABEHCTBA

O3HaKOM/IeHMe C NPOCTEMLLMMUN CBELEHNAMMN O KOPHAX
anrebpanyecknx ypaBHeHWi, NOHATUAMMW UCCNEL0BaHNS YPaBHEHWI
N CUCTEM YPaBHEHWIA.

3yyeHune Teopun paBHOCUILHOCTU YPaBHEHWIA 1 €€ NMPUMEHEHNS.
MoBTOpPEHMe 3aNnCKN PeLLIEHUA CTaHAAPTHbIX YPaBHEHWIA, NPMEMOB
npeo6pa3oBaHns YpaBHEHUI 418 CBeAEHMUS K CTaHAaPTHOMY
YPaBHEHWIO.

PelleHVe paunoHanbHbIX, MppaLvoHanbHbIX, NOKa3aTelbHbIX U
TPUrOHOMETPUYECKUX
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YPaBHEHWUI U CUCTEM.
cnonb3oBaHme CBOMCTB M rpauKoB PYHKUMIA ANS peLleHns
ypaBHeHWi1. [oBTOpeHVE OCHOBHbIX MPUEMOB PELLEHUS CUCTEM.
PeLleHne ypaBHeHUIA C NPUMEHEHMEM BCEX NPUEMOB (pa3fioXKeHUs
Ha MHOXWTeNN, BBEAEHNE HOBbIX HEW3BECTHbIX, NOACTAHOBKMU,
rpajuyeckoro metoga).
PelleHVe cUCTEM ypaBHEHWIA C NPUMEHEHUEM Pa3/IMYHbIX CNOCOOOB.
O3HaKoM/IeHMe C 06LLMMM BONPOCaMU PeLLIEHNS HEPABEHCTB U
MCNo/b30BaHMe CBOMCTB U FpaiMKoB (YHKLMIA NpU peLLeHni
HepaBeHCTB.
PelLeHne HepaBeHCTB U CUCTEM HEepPaBEHCTB C NMPUMEHeHWe
pas3fINYHbIX Croco6oB.
MprMeHeHe MaTeEMaTUYECKUX METOLOB ANA peLleHns
cofiepXXaTefibHbIX 3aa4y M3 Pas/IMyHbIX 06/1aCTeill HayKun n
NpakTUKW. HTepnpeTnpoBaHune pesynbTaTtoB C YH4ETOM peasbHbIX
OrpaHNYeHui.

SNIEMEHTblI KOMBVUHATOPUKW, TEOPUN BEPOATHOCTEWN N CTATUCTUKW.

OCHOBHbIE NOHATUA 3yuyeHne npasunna KOMOGMHATOPUKN U NPUMEHEHUE MPU PeLleHnr
KOMOUHATOPUKMN. KOMOUHATOPHbIX 3a4ay.
PelleHne KOMBUHATOPHbIX 3afa4 MeToLOM fepebopa 1 no
npaBuiy YMHOXEHUS.
O3HaKoM/IeHWe C MOHATUAMU KOMBUHATOPUKN: pa3MeLLeHNAMM,
nepecTaHOBKaMun 1 POpPMynamm Aas NX BbIYUCIEHMS.
OO6bACHEHUE M NPUMeHeHWe POPMYN ANA BbIYUCIEHUA
pa3MeLL,eHNiA, MepecTaHOBOK M COYETaHMIN NPY PeLleHnn 3aaay.
O3HakoM/ieHUe ¢ 6MHOMOM HbIOTOHA U TpeyrofibHUKOM Mackans.
PelleHMe NpakTUYecKnX 3agay ¢ UCNosb30BaHNEM MOHATUIA 1
npasuna KOMOUHATOPUKMN.

SNemMeHTbI Teopun M3yyeHune Knaccuyeckoro onpegeneHns BeposTHOCTH, CBOWCTB
BEPOATHOCTMW. BEPOATHOCTW, TEOPEMbI O CyMMe BEPOSTHOCTENA.
PaccMOTpeHMe MpPUMepPOB BbIYMC/IEHNS BEPOATHOCTEN. PelueHne
3a/iay Ha BblYUCNEHVE BEPOATHOCTEN COOBITUIA.

MpeacTaBneHne gaHHbIX — O3HaKOM/IEHUWE C NPEACTaBEHUAMMN YNCIOBbLIX AaHHbIX U UX

(Tabnuubl, gnarpammbl,  XapakTepUcTUKamu.

rpagumkm). PelleHMe npakTUYecKnx 3afiay Ha 06paboTKy YMCNOBbLIX AaHHbIX,
BbIYMCNIEHNE UX XapPaKTePUCTUKMN.
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MNpAMbIe 1 NJIOCKOCTU B
NPOCTPaHCTBE.

MHororpaHHuUKNn

FTEOMETPNA

dopmMynMpoBKa W NpuBeAeHMe  [OKa3aTeNbCTB  MPU3HAKOB
B3aVIMHOI 0 PacnofioeHns NPsSMbIX U NNOCKOCTeN. PacnosHaBaHme
Ha uYepTeXax W MOLEeNAX pasfiMyHbIX CAy4YaeB B3aUMHOIO
pacrnonoXeHns NPAMbIX U NIOCKOCTER, apryMeHTUPOBaHNE CBOUX
CYXKAEHWIA.

dopmynupoBaHne  onpefeneHuii,  NPU3HakKoB W CBOMCTB
napannenbHbIX U NepneHanKyNapHbIX MI0CKOCTEN, ABYrpaHHbIX U
JMHEHbIX YT/0B.

BbINosHeHMe MOCTPOEHUA YrI0B MeXAy NpsMbIMU, MPSMOA U
MAOCKOCTbIO,  MEeXAY  MAOCKOCTAMM MO  ONUCAHUKD U
pacrno3HaBaHne NX Ha MOLENsX.

MprMeHeHNe NPU3HAKOB W CBOMCTB PaCMONOXEHMSI NPAMbIX W
MA0CKOCTEN npw peLLeHnm 3afau.
N306paxeHne Ha PUCYHKax T KOHCTPYMpPOBaHWE Ha MOAensix
nepneHANKYNspoB W HaKMOHHbIX K  MAOCKOCTW,  MpAMbIX,
napannenbHbIX MAOCKOCTENR, YIN0B MeXAy NPsSMOA M NNOCKOCTbIO
" 060CHOBaHMe MOCTPOEHNS.
PeweHne 3agay Ha BbIYUCNEHWE TEOMETPUYECKUX BENNYUH
OnucbiBaHUe PacCTOAHMSA OT TOUYKM 4O MAIOCKOCTU, OT NPSAMON [0
MAOCKOCTK, MeXAy MNIOCKOCTAMU, MEXAY CKpelymBaroLmmmncs
NPAMbIMK, MEXZAY NPOU3BOMbHLIMU (UrypamMmy B NPOCTPaHCTBE.

dopMynupoBaHMe W [OKa3blBaHWE OCHOBHbIX TEOpeEM O
paccToAHUAX( Teopem CYLL,eCTBOBaHNS, CBOWCTBA).
N306pakeHMs Ha YepTeXax M MOAENsX pacCTosHWA U
0060CHOBaHME CBOMX CYXAeHWA. OnpegeneHne U BbIYUCNEHWE
pacCcTosHUIA B npocTpaHcTBe. [pumeHeHne (opmyn U Teopem
nNaHuMeTpun ans peLueHuns 3ajau.
O3HakoM/IeHNe C NOHATUEM MapaifieflbHOr0 NPOEKTUPOBaHUS U
ero csoiictBamu. dopMmynMpoBaHMEe TeOpeMbl O M/oWaau
OpPTOroOHa/IbHOA npoeKLmm MHOFOYrO/IbHUKa.
MprYMeHeHNe CBOMX CYXXAEHW/A O B3aMHOM  PacrofioXXeHnn
MPOCTPAHCTBEHHbIX Uryp.

OnucaHune 1 XapaKTepuUCTMKa PasIMYHbIX B1A0B MHOFOrpaHHUKOB,
nepeyncneHune nx 3/1eMEHTOB 7 CBOWACTB.
N306paxxeHne MHOrorpaHHWKOB W BbIMOMHEHWE MOCTPOEHUS Ha
1306paXKeHNAX 7 Mozensx MHOTOrpaHHMKOB.
BblumcneHne NMHEHbIX 31€MEHTOB U YI/10B B MPOCTPAHCTBEHHbIX
KOH(Urypaumsax, aprymeHTMpoBaHue CBOMX  CY)XXAEHMWIA.
XapakTepucTnka M U300paKeHMe  CeYeHWs,  pa3BepTKu
MHOFOrpaHHUKOB,  BbIYWUC/IEHWE  M/OWAfeii  MOBEPXHOCTEN.
MoCTpOeHMe NPOCTEALINX CeYeHWIn Kyba, NpuU3Mbl, NUpPaMUibl.
MpuMeHeHNe  (hakTOB M CBEAEHWA U3 MAaHUMETPUN.
O3HaKkoOM/IeHWe C BMAAMM  CUMMETPUIA B NPOCTPaHCTBE,
(hopmMynupoBaHMe OMNpPeAeNeHnin 1 CBONCTB. XapaKTepucTuka
CUMMETPUK Ten BpaLLeHus 7 MHOTOrPaHHWKOB.
MprvMeHeHNe CBOMCTB  CMMMETPUM NPW  PELIEeHUN  3afaud.
Wcnonb3oBaHne MpUOBPETEHHbIX 3HAHWI NS UCCNeA0BaHWUA U

MOZEeNMpPOBaHMA HECNOXHbIX 3afau.
N306paXkeHNe OCHOBHbIX MHOFOrPaHHWKOB W BbIMO/HEHME
PUCYHKOB no YCNOBUAM 3afau.
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Tena v NoBePXHOCTYU
BpaLLEeH s

MN3mepeHVa B reomMeTpumn

KoopauHaTbl 1 BEKTOpPbI

O3HaKOMMIeHME C BMAaMU TeN BpaLleHMs, (OPMYNMpoBaHue UX

onpeaeneHuii n CBOICTB.
dopMynMpoBaHMe TEOPEM O CeYeHWM Liapa MIOCKOCTbO U
NAOCKOCTH, KacaTe/lbHOl K cthepe.

XapakTepucTuka n n3obpaxeHue Ten BpalleHWsi, UX pa3BepTKM,
ceyeHms.

PeweHre 3afay Ha MOCTPOEHWE CeYeHWs, BbIYUCIEHUE [OJIUH,
paccTosHWiA, yrnos, nnowagen. [MpoBedeHne [oKa3aTebHbIX

paccy>kaeHnii npu peLleHnm 3afau.
MpUMeHeHNe CBOWCTB CMMMETPUM NMPU pelleHun 3afay Ha Tena
BpaLLeHus, KOMOVHaL M0 Ten.

306paXkeHne OCHOBHbIX KPYT/bIX Te/l U BbIMNOMHEHNE PUCYHKa MO
YC/I0BUIO 3a[auMu.

O3HaKOMMIEHME C MOHATUAMW NAOWaAn U 06bema, akcuomamu u
CBOMCTBaMMW.

PelweHne 3afay Ha BblYWCIEHME NAoWafein Naockux ¢uryp c
NPYMEHEHNEM  COOTBETCTBYHOWMX  (hOpMyn M (hakToB U3
NNaHNUMETPUN.

N3yyeHne TeopeM O BbIYMCNEHWM OO6BLEMOB MPOCTPAHCTBEHHbIX
TeN, peweHns 3ajay Ha MpuMeHeHWe (OpMyn W BblYMCIEHUA
06bEMOB.

N3yueHne Gopmyn A BbIYMCAEHUS MNOWafei MOBEPXHOCTEN
MHOrOrpaHHNKOB 7 Ten BpaLLeHus.
O3HaKOM/IeHMe C METOAOM BbIYWCIEHMS MAOLAAN NOBEPXHOCTH
ctepbl.

PelleHMe 3afay Ha BblYMC/EHME NIOWAAEA MOBEPXHOCTU
NPOCTPaHCTBEHHbIX Tef.

O3HakOM/IeHMe C MOHATMEM BekTopa. W3yuyeHue [ekapTOBOWA
CUCTEMbl B MPOCTPaHCTBE, MNOCTPOEHME MO  3afaHHbIM
KoopAuMHaTaM TOYEeK W TMJI0CKOCTEN, HaxO0XAEHMEe KOOopAMHaT
TOYEK.

HaxoxaeHne  YpOBHeil  OKPY)XXHOCTW,  cepbl,  MJOCKOCTW.
BbluncneHne paccToAHUIA mexay TOUKaMM.
N3yyeHne CBOWCTB BEKTOPHbLIX BEAMYMH, MNPaBU/I HaXOXAEHUS
KOOpAMHAT BeKTopa B MNPOCTPaHCTBe, MpaBui [AelCTBUIA C
BeKTOpamu, 3afjaHHbIMK KOOpAnHaTamu.
MpuMeHeHVe Teopuyu NpU  pPeLleHMn 3afady  Ha [eicTeua c
BEKTOpamu.

N3yueHne cKansgpHOro mnpov3BefeHNs BEKTOPOB, BEKTOPHOr0
ypaBHeHVA NPSMOA W NAocKocTW. [MpuMMeHeHWe Teopun npw
PeLIeHNN 3aaay Ha AelCTBUA C BEKTOPaMM, KOOPAWHATHBIA MeToa,
NPUMEHEHNE BEKTOPOB A8 BbIYUCIEHUS BEIVYUH YINIOB WU
PacCcTOSHUIA.

O3HaKoMNeHMe C [oKa3aTeNbCTBamMy TEOPEM CTEPeOMETpUMM O
B3aMMHOM  pacrofioKeHUM  MNpAMbIX U MNJOCKOCTeA ¢
MCMOMb30BaHNEM BEKTOPOB.

22



S.TEMATUNKA NHONBUAYAJIbHbBLIX TNMPOEKTOB.

1.HenpepbiBHbIE ApO6K.

2.[TpMeHeHne CNoXHbIX NPOLEHTOB B 3KOHOMUYECKUX pacyeTax
3.MapannenbsHoe NPoeKTUpoBaHMe.

4.CpefiHVe 3Ha4yeHnsa N X NpUMeHeHne B CTaTUCTUKE.

5.BeKTopHOe 3afaHne NpsMbIX U NIOCKOCTEN B MPOCTPaHCTBE.

6.CNnoXKeHne rapMoHMYeCcKnX KonebaHui.

7. papnyeckoe pelleHne ypaBHEHNI N HEPaBEHCTB.

8.I'paBunbHbIE N NONYNPaBUIbHbIE MHOTOTPaHHUKMN.

9.KOHMYEeCKME CeYEHUA N UX NPUMEHEHNE B TEXHUKE.

10.MoHATNE A epeHLMana n ero NPUI0XeHUA.

11.CxeMbl NOBTOPHbIX UCNbITaHWU BepHynnn.

12.ccnefoBaHne ypaBHEHUA U HepaBeHCTB C MapaMeTpoM.

13.3afjauMm Ha BblYMC/IEHME nOWagen u  00bLEMOB Ten  BpaleHus U
MHOrorpaHH1KoB

14.3afjauM Ha Hanbosfibllee W HauMMeHbLUee 3HayeHWe BEeMYMH U MEeToAbl WX
peLueHuns

15.MppaumnoHansHOCTU B apxuTekType. MNoAKOBO0OOpasHble 1 CTpesibyaTble apku U
Kynona

16.KomnneKcHble uncna

17.MNMupamnppl - camble COBepLLEHHbIE COOPYXKEHNS B MUpe

18.Ctatuctunyeckoe nccnefosaHne «Mup yBrie4eHNin COBPEMEHHOIO CTyeHTa»
19.®yHKUUKM B NpUpoe 1 TeXHnKe

20.MMpaBun/bHblIE MHOTOrpaHHUKK B HayKe 1 MOBCELAHEBHOMN XXMN3HU
21.ErvneTtckne nupamujpbl - COBEPLLEHCTBO (POPMbI

22.YenoBek. Martematuka. XXenesHada gopora

231orapnmbl BOKPYT Hac

24.Cnvpanu B MaTeMaTUKe U OKpY>KatoLeM MUpe.

25.TaliHbl 30110TOr0 CeYeHus.

26.«MatemaTtunyeckoe» nckycctso M. K. Juiepa.

27.pahbl 1 NX NPUMEHEHME.

28. eoMeTpuUa B XXMBONUCKU, CKYNbMTYPE U apXUTEKTYpE.

29.®paKTasnbHasA reomeTpus.

30.Hacnegme Mudaropa.

31.Teopusi BEPOATHOCTEN B a3apTHbIX Urpax.

32.CMMMeTpMs - 0CHOBOMNO/AratoLWwmnin NpMHLMN yCTPOMCTBa MUpa.
33.Mvpamnbl B NPOLL/IOM, HACTOALLEM U ByayLLeMm.

34.Mopuc 3uwep - maTemaTuka Uam NCKYccTBO?

35.apMOHMA 1 coBepLLeHCTBO 1aTOHOBLIX TeN.

36.06bembl M nowWagM MOBEPXHOCTEN NpPaBW/IbHbIX MHOTOTPaHHWKOB W Ten
BpaLLleHNs;

37.AMOpP(HbIE N306paKEHNS;

38."'apMOHMA B apXUTEKTYpPE - HeNMHEHAA NepcnekTuBa;

39.EruneTckne nupamupbl,
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40.Y30pbl CUMMETPUN;

41.30/10T0€ CeYeHne N nupammaa:

42.MaTemaTunKa 1 apXnTeKTypa,

43.3010Tble cnupany n “neHTaroHasbHas” CUMMETPUA B XXMBOI NPUPOLE;
44.TailHa ernneTcKoro KaneHaaps;

45.MaTtemaTunKa N rapMoHUA B MY3bIKe;

46.Yucna MNMudparopa 1 cpefHee rapMOHNYECKOE B MY3bIKe;
47.Matematunka ans 6yayLiero v B Moei npogeccun;

48.MpPOLEHTbI B HaLLEW XWU3HMW.

49.[paghmyeckoe npeacTaBneHNe CTAaTUCTUYECKUX AaHHbIX.
50.MaTtemaTnyecKkme 0CHOBbI CTUXOCNOXKEHNS.

51.MaTtemMaTnyeckme 0CHOBbI My3blKa/lbHbIX CO3BYUMWIA.
52.MaTemaTunka pacTeHU U XUBbIX OPraHN3MOB.

53.MartematuKa 1 3aKOHbl KpPacoTbl.

54.MaTtemaTnyYecKuii LUBETHMK: po3bl FBNUAO MpaHaw.

55.YepTexu, urypbl, IMHAN 1 MaTeMATUYECKME pacyeTbl B KPOMKE U LUNTbe.
56.MaTematuka u cnopr.

57.MopenvpoBaHne 0COGEHHOCTEN LLIAaXMaTHOW AOCKMN.
58.Hymeponorusa - mug nnm peanbHOCTb?

59.Teopuns BEPOATHOCTEN B XXMU3HW Myen.

60.MaremaTyeckoe MOLENNPOBaHNE OKPY>KatoLLein cpeabl.
61.30/10TO€E CeyeHne B MaTeMaTUKe.

62.MapMOHMYECKNIA  TPeyronbHUK  JleinbHuua. Nctopns 1 NpUYnHbI
BO3HUKHOBEHMNS.

63.4Uncna ®nb60oHauYum CBOMCTBA U MPUMEHEHWE MPY PeLLeHm 3aau.
64.Yncna MepceHa. CoBepLUeHHble yncna. Teopema ditnepa.
65.CeTun LUTeliHepa.

66.MaTemaTnyeckunin 6unbapa.

67.Cohn3mMbl U NapagoKchbl.

68.MatemaTnyeckme xapakTepUCTUKN ErMNeTCKUX NupaMmup.
69.10(haHTOBbI YpaBHEHWS.
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