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1. MACIMOPT PABEOUYEW MPOIrPAMMbI YUEBHOW ANCUNTTMHDI
«MATEMATNKA»

1.1. O6nacTb NPMMeHeEHNA NpPorpamMmbl

Pabouass nporpaMma Y4ebHON AMCUMNAUHLI «MaTemaTuka» npeaHasHavyeHa Ans
M3yYeHNs  MaTemMaTMKuW B OpraHu3auusx  CpefHero  Mpog)eCCUOHaIbHOIO
06pa3oBaHMA  TEXHOJIOTMYECKOro Npodunsg, peasm3yrowmnx 06pa3oBaTe/bHYHO
nporpammy cpegHero obuiero obpasosaHus B npefenax ocsoeHus OMOIM CMO Ha
6ase OCHOBHOro 06Llero obpasoBaHus, MPU NOArOTOBKE CMELUMa/INCTOB CPefHero
3BeHa.

1.2. B CTPYKType 0CHOBHOI NnpoeccroHasibHOM 06pa3oBaTe/ibHOM NPorpaMmmb|
AUCLUMMNIVHA BXOAMT B LMK 00L1e06pa3oBaTebHbIX AUCLIMNNH.

1.3. Lenn 1 3agaun AUCUMNIWHBI - TpeboBaHUSA K pe3y/nbTaTaM OCBOEHMS
ANCUMNIINHDBI:

B pesy/nbTaTeé OCBOEHWSI AUCLMMMHBI 0OYyYatoWMiAca AOMKEH AOCTUMHYTh
CNneayoLLnX pe3ynbTaToB:

JINYHOCTHbIX:

1) POCCUICKYHD TpaXKAaHCKYH WAEHTUYHOCTb, NaTPUOTU3M, YBaXKEHWE K
CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTW nepep PoAMHOM, ropAocTy 3a CBOWM
Kpail, CBOKWO PoAuHy, MpoLu/oe W HacTosAlee MHOrMoHauMoHa/IbHOro Hapoga
Poccun, yBaXkKeH1e rocyapCTBeHHbIX CMMBO/OB (rep6, dnar, rumMH);

2) TPaKAAHCKYH MO3MUMI0 KakK aKTMBHOMO W OTBETCTBEHHOrO 4/ieHa
POCCMICKOro 0OLLECTBa, OCO3HAMOLEro CBOM  KOHCTUTYLUMOHHblE nMpasa U
0053aHHOCTK, YBaXKalOLLEro 3akoH M MpaBoMnopsafoK, 006/1a4atoLlero YyBCTBOM
COOCTBEHHOrO  AOCTOMHCTBA, OCO3HAHHO  MPVHUMAOWEro  TPaAULMOHHbIE
HauWOHa/IbHble M 00LLeYesioBeYecKme rymMaHUCTUYECKME W [eMOKpaTUyecKune
LLeHHOCTW;

3) rOTOBHOCTb K CNyXeHnto OTeyecTBy, ero 3aLiuTe;

4) chopMMPOBAHHOCTb MWPOBO33PEHMSA, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKu U OOLLECTBEHHON MPaKTWKW, OCHOBaHHOIO Ha Auanore
Ky/bTyp, @ TaKkXXe pas/inyHbIX POpM 00LLEeCTBEHHOIo CO3HaHWsA, 0CO3HaHWe CBOEro
MeCTa B MOJIMKY/IbTYPHOM MUPE;

5) c(hopMMPOBAHHOCTb OCHOB CamopasBUTMS W CaMOBOCMUTAHWUA B
COOTBETCTBUAM C OOLLeYeI0BEYECKUMY LIEHHOCTAMW U neanaMu rpakaaHCKoro
06LecTBa; rOTOBHOCTb M CMOCOOGHOCTb K CaMOCTOATE/IbHOW, TBOPYECKOW U
OTBETCTBEHHOW AeATENIbHOCTY;

6) TO/MepaHTHOe CO3HaHWE W [MOoBefeHNe B MOJIMKY/IbTYPHOM MUpeE,
FOTOBHOCTb M CMOCOBGHOCTb BECTW AMasior C APYTUMW IKOAbMW, LOCTUraTb B HEM
B3aMMOMOHMMaHWSA, HaXOAUTb 06LLMe Leniv U COTPYAHUYATL 418 UX AOCTUXKEHMS,



CNOCOGHOCTbL  MPOTMBOCTOSTb ~ WAEOMOTUM  3KCTPEMU3MA,  HaLMOHAIM3Ma,
KCeHOo(ooMM, AMCKPUMMHALMM N0  COUMasIbHbIM, PEMITMO3HbIM,  PacoBbIM,
HaLMOHa/IbHbIM MPU3HaKam 1 APYrum HeraTMBHbIM COLMaIbHBIM SBNEHUSM;

7) HaBblKN COTPYAHMYECTBA CO CBEPCTHMKAMK, AETbMW MaLIEro BO3pacTa,
B3pOC/bIMM B 06pa3oBaTe/lbHOW,  OOLLECTBEHHO  MOMe3HON,  yyebHo-
NCCNenoBaTe/IbCKOi, MPOEKTHOW 1 APYrnX BUAaX LesTeNbHOCTY;

8) HpaBCTBEHHOE CO3HaHME W MOBeJeHMe Ha OCHOBE YCBOEHMS
00LLIeYeNI0BEYECKMX LIEHHOCTEN;

9) TrOTOBHOCTb W CMOCOGHOCTb K 06pas3oBaHWO, B TOM  4uUC/e
CamMo06pa3oBaHNO, Ha MPOTSHXKEHUM BCEM XXM3HW; CO3HATE/IbHOE OTHOLLEHME K
HenpepbIBHOMY 06pa3oBaHMI0 KakK YCNOBUIO YCMELUHON MPOoecCUOHaIbHOM 1
06LLECTBEHHOW [eATeNbHOCTY,

10) acTeTMYeCKOe OTHOLLUEHME K MUPY, BK/IKOYas 3CTETMKY OblTa, HAy4YHOro U
TEXHNYECKOro TBOPYECTBA, CNopTa, 06LLEeCTBEHHbLIX OTHOLLEHUI;

11) NpuHATME W peanv3alMio LEHHOCTEn 340pOBOro 1 6e3onacHoOro obpasa
XXMU3HKW, NOTPe6HOCTM B  (PMU3MYECKOM CaMOCOBEPLLEHCTBOBAHUW,  3aHATUAX
CMOPTMBHO-0340POBUTENbHON AEATENIbHOCTLIO, HEMPUATUE BPeLHbIX MPUBbIYEK:
KypeHus, ynotpebieHns ankorons, HapKOTUKOB;

12) 6epeXkHoe, OTBETCTBEHHOE U KOMMETEHTHOE OTHOLLUEHME K (hU3NYECKOMY
M MCUXONIOTMYECKOMY 3[0pPOBbl0, Kak COOGCTBEHHOMY, TaK W ApYrux togen,
YMeHMe 0Ka3blBaTb MepBY0 NMOMOLLLb;

13) oco3HaHHbIN BblIbOp OyayLlein nNPodeccun 1 BO3MOXHOCTEN peanm3aumm
COOCTBEHHbLIX  >XM3HEHHbIX  MMaHOB;  OTHOLUEHME K  NpPOg)ecCUOHaIbHOM
[eATeNIbHOCTM KaK BO3MOXHOCTM Y4acTus B PeLeHUU NINYHbLIX, OOLLECTBEHHBIX,
rocyfapCTBeHHbIX, 06LleHaLMOHaIbHBIX NPO6/IEM;

14) chopMUPOBAHHOCTb 3KOMOrMYECKOrO MbILLIEHMS, MOHUMAHUA BUAHUA
COLMa/IbHO-9KOHOMUYECKMX MPOLLECCOB Ha COCTOSIHWE MPUPOAHON M COLMa/ibHON
cpefibl; MPUOBPETEHME OMbITa 3KO/IOr0-HaNpPaBIeHHOW AeATENIbHOCTY;

15) OTBETCTBEHHOE OTHOLLEHME K CO3[aHWMI0 CEMbM Ha OCHOBE OCO3HAHHOIO
MPUHATUA LLEHHOCTEN CEMENHOW YKN3HW.

MeTanpeaMeTHbIX:

1) ymeHne caMOCTOSITENIbHO OMPEeAenaTb Lenn AeaTenlbHOCTM U COCTaBsATb
MNaHbl OeSTeNbHOCTM; CaMOCTOSTENbHO  OCYLUECTBMSATb, KOHTPOAMPOBATbL U
KOPPeKTUPOBaTb [eATeNIbHOCTb; WCMOb30BaTb BCE BO3MOXHbIE pPeECcypCbl A1
AOCTVXKEHMS| MOCTaBMEHHbIX LeNeli W peannsaumMnm NAaHoOB AeATENbHOCTY;
BblOMpaThb YCreLHble CTpaTerMn B pas/inyHbIX CUTYaLUSX;

2) yMeHMe MpOAYKTMBHO 06LWaTbCa M B3aMMOAENCTBOBaTb B MpoLecce
COBMECTHOW  [AeATEeNbHOCTW,  YuuTbiBaTb  NO3MUMWM  APYTMX  YYaCTHWKOB
[eaTeNlbHOCTH, 3(h(PeKTUBHO paspeLlaTb KOHMINKTI,

3) BnafeHWe HaBblKaMW MO3HaBaTe/lbHOW, Y4eOHO-UCCNenoBaTelbCKON W
MPOEKTHOW [eATeNIbHOCTU, HaBblKamy paspeLleHns npob6siem; Croco6HOCTb U
FOTOBHOCTb K CAMOCTOSATE/IbHOMY MOMCKY METO0B PeLleHnst NPaKTUYeCKNX 3aaau,
MPYMEHEHNIO Pa3IMYHBbIX METOA0B MO3HAHWS,

4) TOTOBHOCTb W CMOCOBHOCTb K CamMOCTOATENIbHOW MH(OPMAaLMOHHO-
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No3HaBaTe/lbHOM [eATeNIbHOCTW, BfafieHWe HaBblKamun MoNy4YeHUs Heob6XoauMoi
MHhOPMaLMK 13 CoBapeit pasHbIX TUMOB, YMEHNE OPUEHTUPOBATLCS B PA3/IMYHbIX
MCTOYHUKAX WHQOpMaunnM, KPUTUYECKM OLeHMBaTb W UHTEPMpPeTUpoBaThb
NH(OopMaLMIO, MOMYyYaeMYH U3 Pa3INYHbIX UCTOYHUKOB;

5) yMeHwue MCMo/b30BaTh cpefcTBa NH(POPMaLMOHHbIX 7
KOMMYHUKaLMOHHBLIX TexHonormi (panee - WMIKT) B pelleHUn KOTHUTUBHBIX,
KOMMYHUKATUBHbLIX W OpPraHM3auyoHHbIX 3afdad C Ccob6MoaeHneM TpeboBaHMiA
3PrOHOMUKMN, TEXHUKM 6e30MacHOCTU, TUIeHbI, PeCypCcocOepexkeHns, NpaBoBbIX U
3TUYECKMX HOPM, HOPM MH(OPMAaLIMOHHOI 6e30MacHOCTH;

6) YMeHMe onpefenstb HaszHauyeHuMe U QYHKUMM Pas3IUYHBLIX COLMabHbIX
NHCTUTYTOB;

7) YMEHMe CcaMOCTOATENbHO OLEHMBaTb W MPUHMMATb  PELUEHMS,
onpefenstoLLmMe cTpaTermo NoBeAeHns, C Y4eTOM FPaXKaaHCKMX N HPaBCTBEHHbIX
LIEHHOCTEMW;

8) BnageHne A3bIKOBLIMW CPeACTBaMU - YMEHUEe ACHO, NIOTMYHO W TOYHO
n3naratb CBOK TOUKY 3PEHUS, UCNONb30BaTh afeKBaTHbIE S3bIKOBbIE CPEACTBA;

9) BnageHWe HaBblKamy MO3HABaTeNbHOM petinekKCUn Kak O0CO3HaHWS
COBEPLUAEMbIX [OEUCTBUA W  MbICIUTENbHBLIX MPOLECCOB, WX pPe3ynbTaToB U
OCHOBaHWI, rpaHunL, CBOEro 3HaHWUSA M He3HaHWs, HOBbIX MO3HaBaTe/lbHbIX 3aday U
CPEeACTB UX AOCTUMXKEHNS.

NpeaMETHbIX:

1) cthopMMPOBAHHOCTL MpPeACTaB/IEHNA O MaTeMaTMKe KaK 4acTu MUPOBOM
KyNbTypbl U O MeCTe MaTeMaTMKW B COBPEMEHHON UMBUIM3aUMMK, O crnocobax
OMMCaHNA Ha MaTEMaTUYECKOM SI3blKe SB/IEHWNIA peasibHOro MUpa;

2) chopMMPOBAHHOCTb MPEACTABEHMI O MaTEMATUYECKMX MOHATMSAX Kak O
BaXXHEMLUNX MaTeMaTMYECKMX MOAEeNsxX, Mo3BONAKOLWMX ONucbiBaTb M MU3yyaTb
pasHble MPOLIECCbl M ABMIEHMS;, TMOHUMaHWE BO3MOXHOCTW aKCMOMATUYECKOro
MOCTPOEHUSA MaTeEMATUYECKNX TEOPUM;

3) BnageHne MeToJaMun [0Ka3aTe/IbCTB M a/lfOPUTMOB PELLIEHMS; YMEHUE NX
NPUMEHSATb, MPOBOANTb [0Ka3aTe/bHbIE PACCYXXAEHUS B XOA€e PELLUEHNS 3aay;

4) BnageHWe CTaHOAPTHbIMW MpPUEMaMX  PeLLUEHUs  pauMOHa/IbHbIX U
MppaumoHanbHbIX, NOKa3aTeNbHbIX, CTEMEHHbLIX, TPUFOHOMETPUYECKUX YPABHEHWIA
N HEPABEHCTB, UX CUCTEM; MUCMO/b30BaHNE FOTOBbLIX KOMMbIOTEPHbLIX MPOrpamm, B
TOM ymcne A1 NoMcKa NyTU PeLUeHUs U UAMKCTPaUUN PeLLIEHNS YPaBHEHWUA U
HEPaBEHCTB;

5) cthopMMpOoBaHHOCTL MpPeACTaBNeHNA 06 OCHOBHbIX MOHATUAX, WUAEsSX WU
MeToAaxX MaTeMaTU4ecKoro aHan3a;

6) BnafeHNe OCHOBHbLIMM MOHATUAMM O MIOCKMX W MPOCTPAHCTBEHHbIX
reoOMeTPUYECKUX (hUrypax, X OCHOBHbIX CBOMCTBAaX; CHOPMUPOBAHHOCTb YMEHMS
pacno3HaBaTb Ha u4epTeXxax, MOAENsX WU B peasbHOM Mupe reoMeTpuyecKune
(hUrypbl; NPUMEHEHNE N3YYEHHbIX CBOMCTB reOMETPUYECKMX (hUryp 1 opmyn ans
PeLleHnsa reOMeTPUYeCKNX 3afad 1 3afad ¢ NPakTUYECKNM COAepXKaHNEM,;

7) chopMMPOBAHHOCTL MPeACTaB/EHNIA O NPOLECcaxX U SBNEHMSX, UMEKOLLNX
BEPOSATHOCTHbIA XapakTep, O CTaTUCTMYECKMX 3aKOHOMEPHOCTAX B peasibHOM
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MUpe, 06 OCHOBHbIX MOHATUSAX 3/1EMEHTAPHOM TEOpPUW BEPOATHOCTEN; YMEHWN
Haxo4uUTb W OLEHMBATb BEPOATHOCTM HACTYM/IEHUS COObITUIA B MPOCTENLLMX
MPaKTUYECKUX CUTYaLMAX N OCHOBHbIE XapaKTePUCTUKWN CyYailHbIX BENINYUMH;

8) BnageHne HaBblKaMy MCMNO/b30BaHMS FOTOBbLIX KOMMbHOTEPHbIX MPOrpamMm
Npv peLleHnm 3adau;

9) aAna cnaboBUAALLMX 06yYatOLLNXCS:

OBNafleHne npaBuIamMmn 3anmncy MaTeMaTUYeCKmMX Popmyin;

OBNafileHNe KOHTYPHbIX N3006paXXeHNIn reOMeTPUYECKUX (Uryp v ApYroe;

Ha/IMuMe YMEHMS BbIMOMHATb FEOMETPUYECKME MOCTPOEHMS C MOMOLLbIO
LIMPKYNSA U IMHEAKN;

10) 4na obyyaroLwmMXcs ¢ HapyLLeHUsMM OMOPHO-ABUraTe/IbHOro annapara:

OBNafileHne creynasibHbIMM KOMMbIOTEPHbIMK CPeACcTBaMu MpPeACcTaBeHns U
aHanmM3a AaHHbIX U YMEHWe WCMOoMb30BaTb MEPCOHaNbHbIE CPeAcTBa A0CTyna C
YUYETOM ABUraTe/bHbIX, peyeaBuraTe/lbHbIX U CEHCOPHbIX HaPYLLUEHWN;

Ha/IMune YMeHUs UCNONb30BaThb NePCoHa/IbHbIE CPeACcTBa JOCTyna.

1.4. KonimyecTBOo 4acoB Ha 0CBOEHME MporpamMvbl AUCLUNAVHbI:
MaKCUMasIbHOM Y4ebHOI Harpy3sku obydatoulerocss 258 4acos, B TOM YMCTIE:
06s13aTeNIbHOM ayAMTOPHON Y4ebHOIN Harpy3kun obyuvatollerocs 234 yaca;
KOHCY/NbTauMm 6 4acoBs; MPOMEXYTOUHasA aTTectaums 18 yacos.



2. CTPYKTYPA 1 COOEP>XAHUE YUYEBEHOW ANCUUMIVIHBI
2.1. O6bem yHebHON ANCUUMINHBI U BUAbI Y4eOHOM paboThbl

Bug yuebHoin paboThbl O6bem yacos

MakcnmasibHasa ydebHas Harpyska (Bcero) 258
Ob6s3aTenibHasa ayanTopHasa yyebHas Harpyska (Bcero) 234
B TOM YuCe:

NpaKTUYecKne 3aHATUS 24

TEOpPEeTUYEeCKNe 3aHATUS 210
NpomeXxyToyuHasa aTTecTaums 18
KoHcynbTaumnu 6
dopmMa NPOMEXYTOYHOWN aTTecTauum 9K3aMeH



2.2. TemaTUyecKuii nnaH n cogepxkaHune y4e6HOM AMCUNNINHBLI «MaTeMaTuKay»

HanmeHoBaHMWe paszenos CopepykaHue yuebHOro matepuana, 1abopaTopHble N NpaKTUYecKue paboTol, O6bem YacoB YpoBeHb
7 TleM camMocTosiTe/IbHas p62160Ta 00YyYaroLLIXCS. OCBOEHWSA
3

CofiepykaHue yyebHOro marepuana

BeeaeHvie MaremaTKa B HayKe, TEXHUKE, SKOHOMMKE, MHDOPMALMOHHBIX TEXHOMOMMSIX 1 MpaK- 2 1
TUYECKOIA AeATenbHOCTU. Lienn v 3afaum n3yyeHns MaTeMaTuK1 Mpu 0CBOEHUN
cneynanbHocTelt CrO. Posb MaTemaTyKy B HapoHOM XO3SACTBE 11 NOATOTOBKE CMELManCToB

/[ TpaHcnopta
CofepxaHue y4yebHoro matepuana

Tema 1. Llenble 1 paunoHanbHble yicna. OeicTButesibHble ynucnia. MpubnmkeHHble BbIYMUCEHUS. 8 2

Pa3BuTne NnoHATUA O KomnnekcHble unicna.

yucne
CofeprkaHue y4yebHoOro marepuasnia

Tema 2. KopHu u cTeneHn. KopHW HaTypasibHO CTeneHn U3 uncna u ux ceoiictea. CteneHu ¢

KopHu, cTeneHn u pauMoHa/IbHbIMU MoKasaTeNisiMn, Ux cBoincTea. CTeneHn ¢ AeACTBUTE/IbHbIMM NOKa3aTe/IsMu.
norapumeil CBoiicTBa CTENEHWN C AECTBUTENbHLIM NMOKa3aTeNeM.

Norapudm. Nlorapnm yncna. OCHOBHOE I0rapuMUYeCcKoe TOXAECTBO. [ecATUYHbIE 1 30 2
HaTypa/ibHble norapugmbl. Mpasuna AencTBUiA ¢ norapugmamn. Mepexos K HOBOMY
OCHOBaHUIO.
Mpeobpa3oBaHue anrebpanyecknx BbipaxxeHui. MpeobpasoBaHme paLMoHaIbHBbIX,
MppaumoHasibHbIX, CTEMEHHbIX, NOKa3aTe/bHbIX U IOrapuMUYECKMX BbIPKEHWIA.
[NpaKTnyecKne 3aHATUA
1. Npeobpa3oBaHe BbIpaXXEeHWUIA, COLEPXKALLNX KOPHW, CTEMEHN U florapugm 2
CofepxaHue yyebHoro martepuana

Tema 3 B3avMHOe pacnonoxeHvie ABYX NPsiMbIX B MPOCTpaHCTBe. MapannenbHoCTb NPSMOi 1

MpsAMbIe 1 NI0CKOCTU B NNOCKOCTW. MapannensHOCTb NNOCKOCTEIA.
npocTpaHcTBe MepneHaNKyNAPHOCTb MPAMOIA 1 NIOCKOCTK. MepneHAnKYnsap U HaKNOHHasA. Y Ton Mexay

NPSIMON M MNNOCKOCTbHO. [ABYrpaHHbIf Yron. Yo Mexay nnocKoCTAMM. 24 2
MepneHANKYNSAPHOCTb ABYX MNIOCKOCTEN.

"eomeTpryeckme Nnpeobpa3oBaHns NPOCTPAHCTBA: Napa/ieNlbHbIin NEPEHOC, CUMMETPUS

OTHOCUTENbHO MN0CKOCTW. MapanniensHoe NpoeKTupoBaHue. Mnowaas OpToroHa bHOA

npoeKumn. 1306paxxeHne NPOCTPaHCTBEHHBIX Gryp.



Tema 4.
KoopanHaTbl 1 BEKTOPbI

Tema 5.
ONeMeHTbI
KOMOWHATOPUKMN

Tema 6
OCHOBbI TPUTOHOMETPUN

lMpaKTnyecKune 3aHATUA
2. PeweHve 3aga4 no Teme «lpsAMble U NAIOCKOCTM B NPOCTPAHCTBEY.

CopepxkaHvie yyebHoro matepuana

MpsamoyronbHas (fekapToBa) CMCTeMa KOOPAUHAT B MPOCTpaHCTBe. dopmya paccToAHMS
MeXay [ABYMSI TOUKaMMU.

YpaBHeHUs chepbl, MNOCKOCTU U MPSMOIA.

BekTopbl. Mofynb BekTopa. PaBeHCTBO BeKTOPOB. C/ioXKeHNe BEKTOPOB. Y MHOXEHMe
BEKTOpa Ha YMcno. Pa3noXkeHne BEKTopa Nno HanpasieHUsM.

Yron mMexay ByMs BekTopamit. MpoeKLms BeKTopa Ha 0cb. KoopamHaTbI BeKTopa.
CKansipHoe Npou3BeAeHNe BEKTOPOB. cnonb3oBaHe KOOPAMHAT 1 BEKTOPOB MPU PELLIEHNN
MaTeMaTUYecKmX 1 NPUKNaaHbIX 3aau.

CopfepXxaHue y4ebHOro martepuana
OCHOBHbIE MOHATUA KOMBUHATOPUKW. 3afaqm Ha NOACUET UMC/a Pa3MELLIEHNIA,
MepecTaHOBOK, COUYETaHUIA. PellieHue 3aa4 Ha Nepe6op BapuaHTOB.

Cogep>kaHvie y4ebHOro marepvana
PagnaHHas Mepa yrna. BpawatenbHoe aBvkeHVe. CUHYC, KOCUHYC, TAHTEHC 1 KOTaHreHC
uncna.

OCHOBHbIe TPUrOHOMETPUYECKIME TOXAECTBA, (HOPMY/Ibl NMPUBEAEHUS.

CWHYC, KOCUHYC 1 TaHIeHC CyMMbl ¥ Pa3HOCTM ABYX YI/10B. CUHYC U KOCUHYC [BOWHOIO
yrna. ®opmy/ibl NOSIOBUHHOIO Yr/ia.

Mpeobpa3oBaHns CYMMbl TPUTOHOMETPUYECKMX (DYHKLIMIA B MPOU3BELEHME U
Npon3BefeHns B CyMMy. BbipadkeHne TPMrOHOMETPUYECKMX (DYHKLWIA Yepe3 TaHreHe
MOMIOBMHHOIO aprymMeHTa. MNpeobpa3oBaHys NPOCTEMLLIMX TPUrOHOMETPUYECKUX BbIPKEHWIA.

MpocTeiwre TPUrOHOMETPUYECKME YPaBHEHNS. PeleHre TpUroHOMETPUYECKMX
YPaBHEHWIA.

MpocTeliLune TPUroHOMETPUYECKME HepaBeHCTBA. APKCUHYC, apKKOCUHYC, apKTaHIeHC
umncna
MpaKTnyecKme 3aHATUA
3. AnddepeHUpoBaHHbIA 3a4eT
4.Pa3ninyHble Cnocobbl peLleHns TPUroOHOMETPUYECKUX YPaBHEHWIA
5.060wwaromii ypok no teme «OCHOBbI TPUTOHOMETPUN»

Cogep>xkaHuvie y4ebHoro marepvana

12

32
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Tema 7
DYHKUNN U TpamKn

Tema 8
MHOrorpaHHUKN w
Kpyrnble Tena.

®dyHKuMK. O6nacTb onpeaeneHns N MHOXeCTBO 3HaUYeHWIA. "patnk yHKLmK,
NoOCTPOeHMe rpatinKoB (hyHKUWI, 3aaHHbIX PasINYHbIMK Crnocobamu.

CsolicTBa (DYHKUMN: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OFPaHUYEHHOCTb,
NepuoaNYHOCTb. POMEXYTKM BO3pacTaHUs 1 yoblBaHWUSA, HaMbO0/bLLEE N HAUMEHbLLEE
3HaYeHUs, TOUKM IKCTpeMyMa. Ipadmueckas HTepnpetaums. MNpumepsl (YHKUMOHANIbHBIX
3aBUCMMOCTEN B peasibHbIX MpoLeccax 1 SBeHNsIX.

O6patHble hyHKUuKU. O61acTb onpeaeneHns U 061acTb 3HaYEHWIn 06PATHON PYHKLMK. 14
I"pahmk obpaTHOI hyHKUMK. ApUPMETUYECKME onepauun Hag yHKUMAMU. CnoXHas
(hyHKLMA (KOMMO3ULMSA).

CTeneHHble, NoKasaTe/bHble, IOrapUPMUUECKne 1 TPUrOHOMETPUYECKME (DYHKLMN, UX
CBOICTBA M rpagmkn. O6paTHble TPUrOHOMETPUYECKME (DYHKLN.

MpeobpasoBaHus rpauKoB. MapannensHblin NEPeHOC, CUMMETPUS OTHOCUTENIbHO OCEM
KOOpAMHAT Y CUMMETPUSA OTHOCUTE/IbHO HaYyasa KoopAMHaT, CUMMETPUS OTHOCUTE/IbHO
NPAMOAY =X, PacTsHXKeHWe U CXXaTune BAOSb OCel KOOpAUHAT.

MpaKTn4yecKne 3aHATUSA
6.PeLlueHve vppauroHa/IbHbIX, NMOKas3aTe/IbHbIX 1 NOrapuiMmUUecKnX HepaBeHCTB 2
CofepxaHue yyebHoro matepmana
BepLvHbl, pebpa, rpaHn MHoOrorpaHHuKa. PassepTka. MHoOrorpaHHble yribl. Bbinyk/ible
MHOrorpaHH1Ku. Teopema dinepa. 30
Mpu3ma. MNpsmMasi n HaknoHHas npuama. Mapannenenuneq. Kyo.
Mupamuga. MNMpaBunbHas NUpamuga. YceveHHaa nupamuga. TeTtpasap.
CummeTpun B Kybe, B napasnenenunege, B npusme 1 nupamuge. CeyeHns Kyba, npusmbl
1 nupaMuabl
MpeacTaBneHve 0 NpaBUbHbLIX MHOTOrpaHHUKax (TeTpasgp, Ky6, OKTasap, AoAeKasap v
nKocasagp).
LIMAMHAP 1 KOHYC. Y ceueHHbIn KoHyc. OCHoBaHWe, BbiCOTa, 60KOBas NMOBEPXHOCTb,
obpasytoLasn, passepTka. OceBble CEYEHUS U CeYeHUs, Napassie/lbHble OCHOBaHMIO.
LLlap v ctpepa, nx ceyeHus. KacatenbHas NaocKoCTb K cepe.
O6bem 1 ero nsMepeHue. NHTerpansHas gopmyna obbema.
dopmynbl 06bema Kyba, NpsIMOYro/ibHOro napasnsienienvnea, NpusMbl, LAIUHAPA.
dopmynbl 06bema nMpaMuabl U KoHyca. Popmy/ibl NIOLWAAN NOBEPXHOCTEN LMAMHAPA U
KOHyca. PopMy/ibl 06beMa Lwapa v naowaan chepsbl.
Mopo6ue Ten. OTHOLIEHMA NOLAAe NOBEPXHOCTEN M 06BEMOB NOAOOHbLIX TeN.
MNpaKTnyeckue 3aHATUA
8. PelleHne 3afa4y Ha MHOTOrPaHHWKW, LWIVHAP, KOHYC W LUap 2



Tema 9
Havana
MaTeMaTUYeCKOro
aHa/m3a

Tema 10
WHTerpan n ero
NPUMeHeHwue.

Tema 11.

AneMeHTbI Teopum
BEPOSTHOCTEM

CopepykaHuie yuebHoro marepuana
22

MocnegosatensHocT. CNoco6bbl 3ajaHUA 1 CBOVCTBA YMC/IOBbIX MOC/EL0BaTEIbHOCTEN.
MoHATWe 0 Npefene nocnefosaTeNibHOCTU. CyLLeCTBOBaHWE Npesena MOHOTOHHOW
OrpaHunyeHHol nocnefoBaTelbHOCTU. CyMMUpOBaHWe Noc/efoBaTe/IbHOCTeN. BeCKOHeUHO
yObIBaKOLLAasA reoMeTpuyecKas nporpeccms n ee CyMma.

Mpowu3sofHas. MoHATME 0 NPOU3BOLAHON (YHKLMW, eé reOMETPUYECKUI N (IN3NYECKMIA
CMbIC/. YpaBHeHMe KacaTe/lbHON K rpatnky QyHKUMKU. Mpon3BOLHbIE CyMMbI, PA3HOCTH,
npoun3BefeHuns, YacTHOro. Mpon3BoLHbIE OCHOBHBIX 3/IEMEHTaPHbIX (DYHKLWIA
MprMeHeHVe NPON3BOAHOM K UCCNEef0BaHNIO PYHKLMIA U MOCTPOEHUIO IPadvikoB.
Mpown3BoaHbIe 06paTHON PYHKLMN N KOMMNO3ULMMN (DYHKLWN.

MprMepbl UCNOJb30BAHUA NPOWU3BOAHOM [11 HAXOXKAEHWS HaWUYyULLIEro peLleHns B
NpUKNagHbIX 3atadax
BTopas npon3BoaHas, ee reOMeTPUYEeCKMn U PU3NYECKMIA CMbICN. HaxoxaeHe CKOpoCTH
4Ns npouecca, 3afaHHOro opmynoli U rpaukom.

MpaKTnyeckune 3aHATUA

8. ToroBbIl YpoK no Teme «pon3BogHas»

CopepyxaHue y4ebHoro matepmana

MepBoo6pasHas u nHTerpan. MNprMeHeHe onpeaeneHHOro MHTerpana Ans HaxoXaeHus 16
nnowaan KpuoinMHeiHon Tpaneyun. ®opmyna HetoToHa—/lelibHuua. Mprmepsl
MPUMEHEHNSA NHTErpasia B (PU3NKE 1 FeOMETPUMN.
[NpaKTnyeckme 3aHATUA
9.MTOroBbI ypoK Mo Teme «/IHTerpan n ero NpUMeHeHue» 2
CogfepxaHuve y4yebHOro marepuana

CobbITHe, BEPOATHOCTbL COBLITUSA, CNIOXKEHUE Y YMHOXEHWE BEPOATHOCTEN. MoHATHE O
He3aBUCUMOCTY COBbITUIA. JUCKPeTHasA Cny4aiiHas BeMUMHA, 3aKOH ee pacrpesesieHus.
UncnoBble XapaKTEPUCTUKN AUCKPETHOM CNy4YainiHON BeNNUMHBI. MOHATUE O 3aKOHE 60/bLLINX
yucen. MpeacTasneHve AaHHbIX (Tabiuubl, Avarpammbl, rpadukm), reHepabHas
COBOKYMHOCTb, BbI6OPKa, CpeaHee apuiMeTnyeckKoe, MeguaHa. MNoHsaTMe 0 3agadax
mMaTemMaTn4eCcKoi CTaTUCTUKM. PeLLeHre NpaKTUYecKnx 3aay ¢ NpYMeHeHeM BePOSTHOCTHbIX
METO/0B.

10

IMpakKTru4yeckne 3aHATUA

12



10. PelleHve 3afay Ha onpefieneHue BEPOATHOCTM C UCMO/b30BaHNEM TEOPEM CIOXKEHUA U 2
YMHOXeHNS

Cofiep>xaHune y4ebHOro matepuana
YpaBHEHUA N CUCTEMbI ypaBHEHWI. PauyoHabHble, MppaLMoHasIbHble, NoKasaTe/bHble
1 TPUrOHOMETPUYECKME YPaBHEHWNA U CUCTEMbI. 28
Tema 12. PaBHOCW/bHOCTb YpaBHEHWIA, HEPABEHCTB, CUCTEM.
OCHOBHble MprieMbl UX pelleHnst (pasfoXeHne Ha MHOXWTENN, BBEEHNE HOBbIX
HEN3BECTHbIX, MOACTaHOBKA, rpainyecKunii MeTom).
HepaBeHCTBa. PaunoHabHble, MppaumoHasibHble, MOKas3aTe/bHbIe U TPUrOHOMETPUYECKME
HepaBeHCTBa. HepaBeHCTBa. OCHOBHbIE MPUEMbI UX PELLEHUS.
Vcnonb3oBaHMe CBOWCTB M rpatMkoB PYHKLMUIA NPU PELLEHNN YPaBHEHWIA 1 HEPaBEHCTB.
MeToa nHTepBanoB. 306paXeHne Ha KOOPAMHATHOM NIOCKOCTU MHOXECTBA PeLLeHNI
YpaBHEHWUIA N HEPABEHCTB C [BYMSA MePeMeHHbIMU U UX CUCTEM. TpuMeHeHMe
MaTemMaTnyeCcKnX MeTOLOB A1 PeLLeHNs COAepyKaTeNbHbIX 3a4ay U3 pas/inyHbIX 06nacTel
HayKun 1 NPaKTUKW.
MpakTn4yeckme 3aHATUSA

YpaBHEHUA U

11. VippaunoHaibHble ypaBHEHWS U HepaBEHCTBa 4

12. ATOroBbIi ypOK Mo TeMe «YPaBHEHMSI U HEPABEHCTBa»

KoHcynbTaymn 6

NMpomexyTouHasa atTecTaLms 18
BCEIo 258

[N XapaKTePUCTUKIN YPOBHS OCBOEHUS YUeBHOro MaTeprana UCMofb3yoTcs CreaytoLlme 0603HaueHus:

1 - 03HAKOMUTENbHBIV (Y3HaBaHVe paHee U3yUeHHbIX 06LEKTOB, CBOICTB)

2. - PenpofyKTMBHbIN (BbINOMHEHWE AESTENLHOCTY NO 06pasLy, UHCTPYKLMM UAK Nof, PYKOBOACTBOM)

3. - NPOAYKTVBHbIN (N1aHUPOBAHME 1 CAMOCTOSTENbHOE BbIMOMHEHWE AEATENbHOCTU, PeLeHne NPOGIEMHbIX 3a1a4)



3. YC/IOBUS PEAJTIU3ALIN MPOrPAMMbI YUEBHOW
ANCLNVHBI

3.1. TpeboBaHNSA K MUHMMa/IbHOMY MaTepuaibHO-TEXHUYECKOMY
obecneveHunto
Peannzaumsa nporpaMmMbl YY4eOHOW AUCUMNANHBI TPebyeT Hanmums y4yebHOro
KabuHeTa
MaTtemaTtuku.
O6opyaoBaHue y4ebHOro KabmHera:
- NOCal0YHbIE MECTA MO KONMYECTBY 0BOYyUatoLLMXCS;
- paboyee MecTO npenopgasarens;
- MeTOAMNYECKNE MaTepUuabl.

TexHnYyeckume cpeacrTaa O6y‘—IeHI/IFIZ
- KOMMbHOTEP C JIMUEH3NOHHbLIM MPOrpaMmmMmHbLIM obecrneyeHmnem.

3.2. 'H(hopmaLMoHHOe obecneyeHme 06yYeHNS
NepeyeHb YUeOHbIX Wn3jaHWnin, VIHTepHeT-pecypcoB, [LOMO/IHUTE/TbHOWN
nnTepaTypsbl

OCHOBHble UCTOYHUKW:

1 boromonos. H. B. Anrebpa 1 Havana aHanusa : y4yebHoe nocobue ans
Cro / H. B. boromonos. — M. : U3patensctso HOpawt, 2022. — 200 ¢. —
(Cepus : MNpodeccnoHanbHoe obpasoBaHune). Pexkum goctyna: https://urait.ru/

2. boromonos. H. B. MatemaTuka : y4yebHuk ans Cro / H. B. boromonos,
M. . CamoiineHko. — 5-e un3g., nepepab. n gon. — M. : M3gatenscteo KOpaiT,
2022. — 396 ¢. — (Cepwms : INpoeccroHanbHoe 06pa3oBaHue). Pexxum focTyna:
https://urait.ru/

3. boromosnioB. H. B. lNpakTuyeckne 3aHATMSA MO MaTeMaTuke : y4debHoe
nocobue ana Cro / H. B. boromonos. — 11-e u3g., nepepab. n gon. — M. :
N3patenbctBo HOpant, 2022. — 495 c. — (Cepusa : [MpodeccrmoHanibHoe
obpasoBaHue). Pexxum goctyna: https://urait.ru/

4. Kpemep, H. L. Matematuka ansa Konnemken : yyebHoe nocobue ans
Crno / H. W. Kpemep, O. I'. KoHcTaHTUMHOBa, M. H. ®puamaH ; nog pes. H. LL.
Kpemepa. — 10-e n3g., nepepab. n gon. — M. : M3gatenscteo HOpawt, 2022, —
346 ¢. — (Cepws : MNMpodeccrnoHansHoe obpasosaHne). — ISBN 978-5-534-05640-
2. Pexkum poctyna: https://urait.ru/

LOonNoNHNTeNbHbIE UCTOYHUKMU:

1 3afaHnss M METOAMYECKME  PEKOMEHJAUMM MO  BbIMOMHEHUIO
BHEAY/IUTOPHOW  CaMOCTOSATENbHOW PaboTbl MO AUCLMNAMHE «MaTemaTuKa:
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https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/

asirebpa 1 Hayasia MaTeMaTUYeCKoro aHanmnsa; reomeTpusa» Ans cTygeHToB 1 Kypca
TEXHUYECKMX creumanbHocTeir. - TTXKT, 2017, http://tihtgt.ru

2. MeToan4yeckne pekoMeHzaLmu rno NOAroToBKE K MPAKTUYECKUM 3aHATUAM
no gucumnamHe «MatemaTvka: anrebpa M Havana MaTemaTMyecKoro aHanmsa;
reoMeTpus» Ana CTyAeHTOB 1 Kypca TEXHWYEeCcKuX creymanbHocTend. - TTXKT,
2017, http://tihtgt.ru

3. HayuHo-nonynsapHbIA r3nko-maTeMaTUYecKunia XypHan «KeaHT». dopma
poctyna: http://kvant.ras.ru

4. Hay4Hbli1 XypHan «CTy[leHYECKMNN». dopma Jocrtyna:
https ://sibac.info/j oumal/student
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AXAPAKTEPUCTUKA OCHOBHbIX BMAOB YUYEBHOW
OEATEJIBHOCTW CTYOEHTOB

CopgepxaHne 06y4eHus

BBepgeHume

Pa3BuTne N NOHATUA O
yucne

KopHu, cTeneHn,
norapumb|

MNpeobpasoBaHue
anrebpanyeckmx
BbIpPaXXeHWI

OCHOBHbIe MoHATUA

XapaKTepncTuKa OCHOBHbIX BWIOB [eATE/IbHOCTU CTYLEHTOB

( Ha ypoBHe Y4YebHbIX [eiCTBUIA)
O3HakKoM/IEHME C POJIbI0 MAaTEMATUKN B HaYKe ,TEXHWKE, SKOHOMUIKE,
NHOPMaLMOHHBIX TEXHONOMMUAX U NPaKTUYECKON AeATeNbHOCTH.
O3HakoM/ieHMe C LensaMmn 1 3agadammn n3yyeHns mateMaTuku npu
ocsoeHun npodpeccuii Cro u cneyuansHoctein CrO.

AJII'EBPA
BbINonHeHVe apugmMeTUYeCKX AeNCTBUI Ha YMcnaMm, coyvertas
YCTHbIE Y MUCbMEHHbIE NPUEMBI.
HaxoxaeHne npubAmKeHHbIX 3HaYEHWNIA BENIMUMH MOrPELLIHOCTEN
BblunC/ieHWI (26CONHOTHOM N OTHOCUTE/bHO); CPaBHEHME YMCIOBbLIX
BbIpaXEHWIA.
HaxoxkaeHune oLnBOK B Npeobpa3oBaHUAX U BbIYNCIEHUAX
(oTHOCKMTCS KO BCEM MYHKTaM MporpaMmbi)
O3HakoM/IeHMe C MOHATME N-I1 CTeneHn CBOMCTBaMM PajyKaioB U
npaBuIaMmn CpaBHEHNS KOPHENA.
dopmynmpoBaHue onpeaenieHns KOPHSA U CBOMCTB KOPHENA.
BbluncneHve 1 cpaBHeHUe KOPHel BbINOJTHEHWE NMPUKUAKM 3HAYEHUA
KopHs. Mpeobpa3zoBaHme YMCOBbLIX Y BYKBEHHbIX BbIpaXXeHUN,
coepXKawmx pagukasi.
BbInosHeHWe pacyeToB Mo hopmysiam, CoAepXKalLmX pagunKasbl
OCYLLLeCTB/IAA HEOOX0AMMbIE MOACTaHOBKM M Npeobpa3oBaHus.
OnpegeneHne paBHOCU/ILHOCTY U BbIPXXEHWIA C paguKanamu.
PeLLeHne MppaumoHaIbHbIX YPaBHEHWIA.
O3HakoM/eHMe C MOHATUEM CTEMNEHU C AeNCTBUTENbHbIMM
rokasartesiem.
HaxoxaeHune 3Ha4YeHWIA CTeNeHn ,MCnosb3ys Npyu HeO6X0AMMOCTH
WNHCTPYMEHTa/IbHbIE CPeacTBa.
3anucbiBaHUA KOPHS M- CTENEHU B BUAE CTEMEHN C APO6HbIMM
rokasatesieM 1 HaobopoT.
dopmynMpoBaHue CBOWCTB CTerneHel. BbluncieHne cTeneHen ¢
paLuoHa/IbHbIM NOKa3aTesieM, BbIMOSHEHME NPUKNLKN 3HAYEHUA
CTENeHW, CPaBHEHME CTEMEHEN.
MpeobpaszoBaHme YNCNO0BbIX U OYKBEHHbIX BbIPXKEHWI COLEPXKALLMNX
CTeneHW, NpPUMeHss CBOICTBa. PeLleHme nokasaTe/bHbIX YPaBHEHIA.
O3HakKoM/IeHMEe C MPUMEHEHNEM KOPHEW 1 CTeneHein npu BbIYUCIEHUN
CpeaHnX, feNeHnn 0Tpe3ka «30/10TOM CeveHUn» .PelueHwe
NPUKNaAHbIX 384a4 Ha CNIOXHbIE MPOLEHTBI.
BbinonHeHne Npeo6pa3oBaHnin BbIPXKEHUIA MPUMEHEHWIA opmyn,
CBSAI3aHHbIX CO CBOMCTBaMW CTerMeHeln 1 10rapugmos.
OnpegeneHne 061acTy AOMNYCTUMbIX 3HAYEHWIA NOrapUPMUYECKOro
BbIpaXXeHWS. PelleHre norapnupmMmyeckmx ypaBHeHWiA.

OCHOBbI TPUTOHOMETPWN

W3yuyeHve pafmaHHOro MeTofa U3MepeHUs YrioB BpaLLleHns 1 nx
CBA3b C rpagycHoi Mepoii. 1306paxkeHne yrnoB BpaLleHns Ha
OKPY>KHOCTU .COOTHECEHWE BENINUMHbI YTa C ero PacrooXeHNeM.
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OcHosbl
TPUTOHOMETPUYECKOI 0
TOX[ecTBa
MpeobpasoBaHue
NPOCTENLLNX
TPUTOHOMETPUYECKUX
BbIpaXkeHUI

MpocTeniume
TPUrOHOMETPUYECKME
ypaBHeHUS U
HepaBeHCTBa

ApPKCUHYC,
APKKOCUHYC,
ApPKTaHreHc ymncna

dopmynpoBaHue onpesesieHnin TPUroHOMETPUYECKNX (YHKLMIA 415
YI/10B NPAMOYrO/IbHOr0 TPEYro/ibHNKa N 00bACHEHNE NX
B3aMMOCBS3M.

MpuMeHeHNe OCHOBHbLIX TPUIOHOMETPUYECKUX TOXAECTB ANs
BbIYMC/IEHUS 3HAUYEHWIA TPUTOHOMETPUYECKUX (PYHKLMIA NO OAHOM 13
HUX.

N n3yyeHne 0CHOBHbIX (hOpMYN TPUrOHOMETPUM: (POPMYIbI
C/IOXEHWS, YBOEHWSA, Npeobpa3oBaHMs CyMMbI
TPUFOHOMETPUYECKMX (DYHKLWIA B NPOV3BEEHNE 1 NPOU3BEAEHNS B
CYMMY W1 NPUMEHEHUE NPY BbIYUCIEHUN 3HAYEHNS
TPUrOHOMETPUYECKOTO BbIPXKEHWS W YNPOLLEHNS €ro.
O3HakKoM/IeHMe CO CBOWCTBaMM CUMMETPUMN TOUEK Ha eANHNYHOA
OKPY)XHOCTU 1 MPUMEHEHME UX BbIBOAA (HOPMYN NPUBELEHNIA.
PeLLeHVe Mo (opMynam v TPUroHOMETPUYECKOMY KpyTy
MPOCTENLLNX TPUTOHOMETPUYECKMX YPaBHEHWIA.

MprMeHeHWe 06LLMX METOAO0B PeLLEHNs YpaBHEHWI ( MpUBeLeHe K
NHEHOMY, KBaf[paTHOMY, METO/ Pa3/oKeHUs Ha MHOXUTENN,
3aMeHbl NepemMeHHOI) Npuw peLleHny TPUrOHOMETPUYECKINX
YPaBHEHWA.

YMeHue 0TMeuaTb Ha Kpyre peLleHns NpocTeiLmx
TPUrOHOMETPUYECKNX HEPaBEHCTB.

O3HaKoM/IeHMe € NOHATMEM 06paTHbIX TPUrOHOMETPUYECKUX
(hYHKUNIA.

3yueHne onpeseneHnin apKeuHyc, apKKOCUHYC, apKTaHreHC YnCna,
(hopmynMpoBaHue nx, N306pakeHne Ha eaUHUYHON OKPY>KHOCTH,
MPUMEHEHVE MPU PeLLEHNN YPaBHEHWIA.

®YHKLINN,MX CBOCTBA U TPAGUKN

PYyHKUMN. TToOHATKE O
HenpepbIBHOCTH

QYyHKLUNN.

CaoiicTBa hyHKLMN.
"padmyeckas
NHTepnpeTauus.
Mpumepsbl
(DYHKLMNOHA/TbHbIX
3aBUCUMOCTEN B
peasibHbIX Npoueccax u
SAB/IEHUSAX.

O6paTHble (yHKLNN

O3HakoM/IeHMe C MOHATMEM NepeMeHHOR, NpuMepamy 3aBUCUMOCTEN
MeXAy rnepeMeHHbIMU. O3HaKOM/IEHWE C NMOHATUEM rpadimka
.0MpeeneHne NPUHaLIEXHOCTU TOUKN Tpaginky yHKLMW.
OnpeneneHne No opmyne NPOCTEMLLIEN 3aBUCUMOCTH, BMUAA ee
rpajuka. BoipaxeHve no opmMyie 04HOW NepeMeHHON Yepes
Apyrue.

O3Hakom/ieHre C onpeaeneHneM yHKLUW, hopMyMpoBaHue ero.
HaxoxaeHne obnactu onpegeneHns n 061actn 3Ha4eHUn PYHKLUUN.
O3HakoMm/eHne ¢ npuMepamy PYHKUMOHAIbHBIX 3aBUCMMOCTEN B
peasbHbIX MPOLeccax U3 CMEXHbIX AncumnMH. O3HaKOMEHME C
[0Ka3aTeNlbHbIMU PacCy>XAeHNSAMU HEKOTOPbLIX CBOWCTB JINHENHON Y
KBaZpaTU4YHON (hYHKLMIA, NpOBeAeHME UCCNe0BaHNS NIMHENHON
,KYCOYHO-/TMHENHOW, APOOGHO-MHENHON 1 KBAAPATUYHOW (DYHKLWA,
MocTpoeHue nx rpadkos. MocTpoeHne 1 YTeHKe rpainkoB
(hyHKUMA. NccnegoBaHune pyHKumn. CocTas/ieHne BUAOB (PYHKLMIA
Mo AaHHOMY YC/IOBUIO ,peLLeHe 3aay Ha 3KCTPEMYM.

BbInonHeHne npeobpa3oBaHmnii rpamka QyHKLUN.

W3yyeHune NoHATUSA 06paTHOW (DYHKLMK, OnpeaeneHune Buaa u
MoCTpOoeHne rpadmka 06paTHON PYHKLMKN, HAXOXAEHMEe ee 0611acTy
onpeaeneHns 1 061acTn 3HaYeHNA. MNprYMeHeHe CBOMCTB (hyHKLWIA
Npwn NCCcNefoBaHNM YpaBHEHWI N PELLEHNN 3aa4 Ha IKCTPEMYM.
O3HaKoM/IeHME C NMOHATUEM CNIOXHOMN (hYHKLMWN.
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CTeneHHble,
noKasaTe/IbHble,
norapuMnYecKme u
TPUTOHOMETPUYECKME
(PyHKUMN.

O6paTHble
TPUrOHOMETPUYECKME

pyHKUMN.

BbluncneHve 3Ha4eHNn PYHKLMIA M0 3HAYEHUIO apryMeHTa.
OnpefeneHune NoIOXKEHUA TOYKM Ha rparike no ee KOOpANHATaM U
HaobopoT.

cnonb3oBaHWe CBOMCTB (DYHKUMIA ANS CPaBHEHWS 3HAYEHWI
CTeneHen v norapupMos.

MocTpoeHne rpathMKoB CTEMEHHBIX W TOrapUHMUYECKUX (YHKLUMIA.
PeLLeHMe nokasaTesibHbIX 1 10rapuhMUYECKNX YPaBHEHWIA U
HepaBEeHCTB MO N3BECTHBLIM a/IrOPUTMaM.

O3HaKoM/IeHME C NMOHATMEM HenpepbIBHOW NePUOLNYECKON
(hyHKLMK, (hopMyIMpOBaHMe CBOMCTB CUHYCA U KOCUHYCA,
MOCTPOEHMe KX rpanKoB.

O3HaKoM/IeHME C NMOHATMEM rapMOHUYECKMX KOnebaHuiA 1
nprMepamMmmn rapMOHNYECKNX KonebaHnii 4/1g ornmcaHus npoLeccos B
(hu13nKe 1 Jpyrnx 061acTax 3HaHUA.

O3HaKoMJIeHME C MOHATUEM Pa3pbIBHON MEPUOLNYECKON (hYHKLMWN,
(hopmMynMpoBaHmMe CBOMCTB TaHIeHCA Y KOTAHIeHCa, NOCTPOeHMe X
rpacrKos.

MprvMeHeHWe CBOWCTB (PYHKLMIA AN CpaBHEHWS 3HAUYEHWIA
TPUTOHOMETPUYECKNX PYHKLNIA, PELLIEHNSA TPUrOHOMETPUYECKNX
YPaBHEHWNA.

MocTpoeHne rpadikoB 06paTHbLIX TPUFOHOMETPUYECKUX PYHKLWIA 1
onpeAeneHune no rpapukam nx CBOMCTB.

BbinonHeHve npeobpa3oBaHms rpafmKoB.

HAYATA MATEMATUYECKOI' O AHAJIN3A

NMocnefoBaTesibHOCTH.

MponsBogHaa u
NPUMeHeHue.

ee

O3HaKOoMJ/IeHME C NMOHATMEM YMC/TIOBOI MOCNeL0BaTeNIbHOCTH,
crnocobamu ee 3afaHuns, BbIYUCIEHNAMU €€ Y/IEHOB.
O3HaKoM/IeHMe C NOHATMEM Npejena NocnefoBaTe/lbHOCTY.
O3HaKOM/IeHME C BbIYUCNEHNEM CYyMMbl 6ECKOHEYHOMO YMCIOBOrO
psida, Ha NPUMEpPE BbIYMUCNIEHMSI CyMMbl 6ECKOHEYHO YObIBatOLLIEN
reoMeTPUYECKOW NPOrpPeccuit.

PeLueHmne 3aaay Ha npumMepe hopMy bl CyMMbl GECKOHEUYHO
yObIBatOLLLEN rEOMETPUYECKOI NPOrPECCUN.

O3HaKoM/IeHMEe C MOHATMEM NMPOU3BOLHOIA.

3yyeHune n opmynnpoBaHue ee MeXaHNYeCKOro reoMeTpuYecKoro
CMbICNa, U3y4eHre anropuTma BblYMCIEHNSA NPOU3BOAHOM Ha
npvMepe BbIYNC/IEHUS MTHOBEHHO CKOPOCTM 1 YrO/I0BHOTO
KoapumeHTa KacaTe/lbHOW.

CocTaBneHne ypaBHeHUS KacaTe/lbHOM B 06LLEM BUJE.

YcBOeHMe npasun guddepeHLMpoBaHuns, TabnnLbl NPON3BOLHbLIX
3NeMeHTaPHbIX (YHKLMIA, NPUMeHeHne ans andpepeHLpoBaHus
(hYHKLMIA, cOCTaBNEHNS YPaBHEHUS KacaTe/lbHOW.

3y4yeHwve TeopeM 0 CBSI3U CBOWCTB (hYHKLMM U MPOU3BOLHON,
(hopMyIMpPOBKa MX.

MpoBeseHVe C NOMOLLbIO NPOV3BOAHOM UCCNe[0BaHNSA (DYHKLMN,
3afjaHHON (hopMyNOiA.

Y CTaHOB/IEHWE CBA3N CBOWCTB (PYHKLMM 1 NPON3BOAHOM NO UX
rpagpukam.

MprMeHeHWe NPON3BOAHOM ANA PeLleHns 3a4a4 Ha HaXxoXaeHve
HanbOo/bLLIEro, HaMMeHbLLEr0 3HAYEHUS N HA HaXOXAeHWe
3KCTpeMymMa
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MepBoo6pasHasn un O3HaKoM/IeHMe C MOHATUEM WHTErpana u nepBoobpasHoii.
NHTerpaJ. M3y4yeHre npasuna BbIYUCIEHNA NEPBOOOPA3HON 1 TeOpeMbI
HbloToHa - JlelbHMUa.
PelleHMe 3aaa4 Ha CBA3b NepBOOOPA3HOIA U ee NPON3BOAHON,
BbIYMCNEHME NEePBOOOPA3HOIN ANS JaHHON (hYHKLUNN.
PeLleHue 3aaa4 Ha NPYMeEHEHNe MHTEerpana /i BblYUCIEHNS
(hr3MYECKMX BENNYUH U NOLLALEN.

YPABHEHVA N HEPABEHCTBA

YpaBHEHUA U CUCTEMbI  O3HaKOM/IEHWE C MPOCTENLLMMW CBELEHUAMM O KOPHAX
YPaBHEHWIA. anredbpanyeckmx ypaBHeHui, NOHATUAMMN UCCeL0BaHNS YPaBHEHWI
HepaBeHcTBa N N CUCTEM YPaBHEHWIA.
CUCTEMbI HepaBeHCTB C [I3yuyeHune Teopum paBHOCU/IbHOCTU YPaBHEHWI U ee NMPUMEHEHNS.
[BYMSI MepeMeHHbIMW.  [MOBTOPEHME 3anmncu peLleHns CTaHAaPTHBIX YPaBHEHWIA, NPYEMOB
npeobpas3oBaHns YpaBHEHUI 419 CBEAEHNSA K CTaHAAPTHOMY
YPaBHEHUIO.
PelueHMe pauyoHabHbIX, MPPaLMOHasIbHBIX, MOKa3aTe bHbIX U
TPUTOHOMETPUYECKNX
YPaBHEHWIA U CUCTEM.
Vcnonb3oBaHve CBOMCTB U rpadiMKoB (hYHKLUMIA ANS peLleHs
ypaBHeHWIA. NOBTOPEHNE OCHOBHbIX MPUEMOB PELLEHNS CUCTEM.
PeLLeHWe ypaBHEHWIA C MPUMEHEHMEM BCEX NPUEMOB (Pa3NOoXeHUs Ha
MHOXWTENN, BBEAEHNE HOBbIX HEM3BECTHbIX, MOACTAHOBKMY,
rpagnyeckoro MeToza).
PeLleHne CUCTEM YPaBHEHWIA C NPUMEHEHMEM Pa3/INYHbIX CNOCOBOB.
O3HaKoM/IEHME C 0OLLMMM BONPOCAMU PELLIEHNS HEPABEHCTB U
MCNOMb30BaHVEe CBOMCTB 1 rPafikoB (hYHKLMIA NPU PeLLEHNN
HepaBeHCTB.
PeLleHne HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHNE
pa3/IMYHbIX COCcO6OB.
MprMeHeHNe MaTeMaTMYECKUX METOA0B ANA peLleHuns
coepKaTesibHbIX 3a7a4 U3 pasnMyHbIX 061aCTein HayKu 1 MPaKTUKK.
WHTepnpeTnpoBaHue pe3ynbTaToB C YHETOM peasibHbIX
OrpaHnyeHui.
SNEMEHTbI KOMBUHATOPUKW, TEOPUW BEPOATHOCTE I CTATUCTUKI.

OCHOBHble NOHSATUS 3yyeHne npaBmna KOMGUHATOPUKM N NPUMEHEHWE NPY pPeLLIEHUM
KOMOMHATOPUKW. KOMOMHATOPHbIX 3aau.
PelLeHMe KOMBUHATOPHBIX 3aa4 MeTOAOM nepe6opa v No npasuny
YMHOXEHUS.

O3HaKOM/EHME C MOHATUSMW KOMBUHATOPUKU: Pa3MeLLeHUsIMM,
rnepecTaHOBKaMu 1 hopMy/namMi Ans UX BbIUMCEHNS.

OGbsICHEHME 1 NPUMEHEHE (HOPMYN ANS BbIYMC/IEHNS PA3MELLIEHWIA,
MepecTaHOBOK M COYeTaHMiA NpY peLeHnn 3aaaul.

O3HaKoM/eHVe ¢ 6UHOMOM HblOTOHa 1 TpeyronbHUKOM Mackans.
PeLLeHMe NPaKTUYECKMX 3aja4 C UCMO/Mb30BaHMEM MOHATUIA 1
NpaBu KOMGUHATOPUKM.
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AneMeHTbI Teopun
BEPOSATHOCTU.

INpeacTtaBneHme
AaHHbIX (Tabnuupl,
Avarpammebl, rpagukm).

MpsiMble 1 NIOCKOCTU B
MPOCTPaHCTBE.

MHororpaHHuUKu

3yyeHmne Knaccmyeckoro onpeaeneHns BeposATHOCTA, CBOWCTB
BEPOSTHOCTM, TEOPEMbI O CYMMe BEPOATHOCTEN.

PaccMOTpeHMe MPUMEPOB BbIYMCIEHUS BEPOSTHOCTEN. PeLleHmne
3af]a4 Ha BbIYMCNEHNE BEPOATHOCTEN COObITUIA.

O3HaKOM/IEHVEe C NPeCTaBNEHNAMI YACNOBbIX AaHHbIX U 1X
XapaKTepPUCTUKaMMU.
PelLeHMe NPaKTUYecKnX 3aa4 Ha 06paboTKy UYMCNOBbIX AAHHbIX,
BbIUMC/IEHNE UX XaPaKTEPUCTUKM.

FTEOMETPUA

®opmMynMpoBKa 1 NpuBeLeHVe [0Ka3aTeNbCTB NPU3HAKOB B3aVIMHOTO
PacnonoXeHns NPAMbIX 1 MI0CKOCTel. Pacrno3HaBaHWe Ha YepTexax
1 MOLENaX PasNNyHbIX CNy4vaeB B3aVMHOIO PacrofiOXeHUs NpPsMbIX
W NJIOCKOCTEN, apryMeHTUPOBaHWE CBOUX CYXXIEHWIA.
dopmynnpoBaHWe  OMNpefeneHWin,  MPU3HaKoB U CBOWACTB
napannesnbHbIX W NeprneHAUKYNAPHbIX MI0CKOCTeN, ABYrpaHHbIX U
NHEVHbIX YT/I0B.

BbiNnonHeHWe MOCTPOEHWSI YIN0B MeXAy npsMbIMU, MPSMOA 1
MNOCKOCTbI, MEeXJy MNJIOCKOCTAMM MO OMUCaHUK0 U pacno3HaBaHue
NX Ha MOZENAX.

MprvMeHeHWe MpPU3HAKOB W CBOMCTB PACMONIOXEHUA MPAMbIX U
M/10CKOCTEN npw peLleHnm 3ajau.
N306paxeHne Ha pPUCYHKax T KOHCTPyMpOBaHWE Ha MOAensx
NepneHAVKYNApoB M HAK/IOHHbIX K M/IOCKOCTW,  MPSAMbIX,
napasiefibHbIX MI0CKOCTEN, YI/I0B MEXAY NPSMOM U MI0CKOCTbIO U
060CHOBaHMe MOCTPOEHMS.
PelleHVe 3agay Ha BblYMC/IEHWE TEOMETPUYECKMX BeNUYUH
OnucbIBaHWe pPaccTosiHUA OT TOYKWM A0 MIOCKOCTM, OT MPAMON [0
MIOCKOCTN, MeXJy TM/IOCKOCTAMK, MeXJy CKpeLLMBatoLLMMmCs
NpsAMbIMA, MeXJy MPOV3BO/IbHLIMU (PUrypaMnm B MPOCTPaHCTBE.

dopmynupoBaHMe 1 [OKasblBaHME  OCHOBHbIX TeOpeM O
paccToaHnax( Teopem CYLLEeCTBOBaHuMA, CBOWACTBA).
300padkeHnst Ha YepTexax M MOLENsX pacCToAHUA U 060CHOBaHMe
CBOMX CY)XAeHWiA. OnpefeneHne W BblYMC/IEHWE PacCTOSAHWIA B
npoctpaHcTBe. lMprMeHeHWe (opMyn M Teopem NIaHUMETPUU A/1s

peLeHms 3aaaul.
O3HaKOM/IEHMEe C MOHATMEM Mapa/feNlbHOro NPOEKTUPOBAHUS U ero
CBOICTBaMM. dopmynMpoBaHMe  TeopeMbl 0 MoWAAu
OPTOrOHANbHOI MpPoeKLMK MHOFOYTO/bHYKA.

MpUMeHEHNE CBOMX CYXAEHWA O B3aMMHOM  PaCrONIOXEHNN
MPOCTPAHCTBEHHbIX (Uryp.

OnucaHne N XapakKTepUCTUKa PasnvyHbIX BUAOB MHOMOrpPaHHUKOB,
nepeyvicrieHne X 3NEMEHTOB " CBOWCTB.
N306pakeHne MHOrOrpaHHUKOB W BbIMO/IHEHWE MNOCTPOEHUS Ha
1306paXKeHUAX " Moaensx MHOrOrpaHHMKOB.
BbluncneHne NUHEHbIX 31eMEHTOB W YI/IOB B MPOCTPAHCTBEHHbIX
KOH(UIrypauusx, aprymMeHTMpoBaHue CBOMX CYXXAEHWIA.
Xapaktepuctuka M M300paXKeHWe  CeyeHWs,  pa3BepTKu
MHOrOrpaHHMKOB,  BbIYMC/EHWe  nowageid  MOBEPXHOCTEN.
MocTpoeHWe NPOCTEMLUMX CeYeHUA Kyba, Mpu3Mbl, NUpamuibl.
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Tena v NOBEPXHOCTU
BpaLLieHns

M3mepeHus B
reoMeTpun

KoopauHatbl v
BEKTOpbI

MpuMeHeHe  (PakTOB M CBeAEHUA M3 MNNaHUMETPUM.
OsHakoM/ieHMe C  BuMgamy  CUMMETPUMA B MPOCTPaHCTBe,
(hopMynMpoBaHvWe OMpeAeneHWin U CBOWCTB.  XapaKTepucTuKa
CUMMETPUM Ten BpaLLleHns " MHOrOrpaHHMKOB.
MMpvMeHeHWe  CBOWCTB  CUMMETPUM  NPU  pelleHun  3aad.
cnonb3oBaHve MpUOGPETEHHbIX 3HaHWA AN UCCNefoBaHUs U
MOZENMPOBaHNA HEC/OXHbIX 3afau.
1306paxkeHne OCHOBHbIX MHOTOrPaHHWUKOB U BbIMO/IHEHUE PUCYHKOB
Mo YCNOBMAM 33[au.

OsHakom/fieHVe C BuAaMu Tef BpalleHus, (opMynvMpoBaHue UX

onpeaeneHuii n CBOWACTB.
dopmynupoBaH/e TEOpPeM O CeYeHMM Luapa MAOCKOCTbO U
MI0CKOCTH, KacaTe/bHOA K cthepe.

XapaKTepucTUKa M U3006paXKeHMe Ten BpaLUeHus, WX pPasBepTKMy,
CeYeHMs.

PellleHVe 3aflad Ha MOCTPOEHME CEYEHMsl, BbIUMCIEHWE [/IUH,
paccTosiHMIA,  yrnoB, nnowaaeil. poBeaeHWe  A0KasaTeNbHbIX

paccy>aeHui npu peLueHnm 3aau.
MpYMeHeHNe CBOMCTB CUMMETPUM MPU PELEHUN 3aday Ha Tena
BpaLLEeHNs, KOMOUHaLWIO Ten.

306paxkeHne OCHOBHBIX KPYI/bIX T/l U BbIMNO/IHEHWE PUCYHKA MO
YC/IOBUIO 33[a4M.

O3HaKoM/ieHMe C MOHATUAMMK nowaan u obbemMa, akcMoMamu U
CBOWCTBaMM.

PelleHne 3aa4y Ha BblUMC/IEHWE MOWALen NAOCKUX uryp c
NMPUMEHEHNEM  COOTBETCTBYHOLUMX  (hopMyn U (haKTOB U3
nnaHUMeTPUN.

M3y4yeHve Teopem O BbIYMUCIEHUN 06BLEMOB MPOCTPAHCTBEHHbIX Tef,
peLleHns 3afay Ha npumeHeHne opmys U BbIYMUCIEHUS O0OBEMOB.
N3yueHve ¢opmMyn Ans  BbIMWMCNEHWS M/OWALein MoBepXHOCTeN

MHOrOrpaHH1KOB 7 Ten BpaLLleHus.
O3HakoM/IeHWe C MEeTOZOM BbIYMCNEHUA MOLAAN MOBEPXHOCTH
cthepel.

PelleHne 3afa4 Ha  BblMMCNEHME  M/OWALEA  NOBEPXHOCTU
MPOCTPAHCTBEHHbIX Tef.

O3HakoM/IEHMe C MOHATMEM BeKTOpa. VI3yueHne [AeKapTOBOiA
CUCTEMbI B NPOCTPaHCTBE, MOCTPOEHME MO 3afaHHbLIM KOOpAMHaTam
TOYEK M MNOCKOCTEN, HAXOXAEHME KOOPAMHAT TOYeK.

HaxoxaeHne  YpOBHE  OKPY)KHOCTM,  Cepbl,  MIOCKOCTM.
Bbluncnexme paccTosHWM MEXAY- TOYKaMW.
M3yyeHne CBOICTB BEKTOPHbIX BE/IMYMH, MPaBUA  HaxOXAeHUs
KOOpAMHAT BEKTOpa B MPOCTPaHCTBE, NpaBu AEWCTBUI C BEKTOpPaMW,
3alaHHbIMK KoopAnHaTaMmu.
MprMeHeHWe TeOpUK NPU PeLeHNI 3aa4 Ha [eNCTBMS C BEKTOPaMMK.
N3yyeHne CKa/IipHOro  NPOW3BELEHWS  BEKTOPOB, BEKTOPHOIO
YpaBHEHMS MpPAMOA W MNOCKOCTW. [MpumeHeHne Teopun nNpu
PeLeHNN 3adad Ha AeNCTBMS C BEKTOPaMM, KOOPAMHATHbLIA METo[,
NPYMEHEHVNEe BEKTOPOB [A18 BbIYWCNEHWUS BENWYMH  YINIOB U
pacCTOSAHWINA.

O3HakoMIeHMe C [JoKasaTeNbCTBaMW TEOPEM  CTEPeoOMETPUM O
B3aMMHOM PacrosioKeHUM NPSMbIX 1 MI0CKOCTEN C UCMO/b30BaHMEM
BEKTOPOB.
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5. TEMATUKA VNHANBUNAYAJIbHbIX MNMPOEKTOB.

1.HenpepbIBHbIE Apo6M.

2.I'pIMeHeHne CNOXKHbIX NPOLLEHTOB B 3KOHOMUYECKNX pacyeTax
3.INapannensHoe NPOEKTUPOBaHNME.

4.CpefiHMe 3HaYeHMA N NX NMPUMEHEHNE B CTATUCTUKe.

5.BeKkTOpHOe 3aaHne NPSAMbIX 1 MI0CKOCTE B MPOCTPAHCTBE.

6.CnoxeHve rapMoHNYeCKNX KonebaHui.

7.I'pathryeckoe peLLeHne ypaBHEHWIA N HEPaBEHCTB.

8.MNpaBnbHbIE 1 NONYNpPaBUbHbIE MHOTOrPaHHUKN.

9.KOoHMYECKNE CeYEHUSA N NX MPUMEHEHNE B TEXHUKE.

10.MoHAaTHe anddepeHLana n ero NPUNOKeHUS,

11.CxeMbl MOBTOPHbIX UCNbITAHUI BepHynnn.

12./ccnefoBaHne ypaBHEHWIA N HEPABEHCTB C MapamMeTpoM.

13.3agaun  Ha BblMMCNEHWE nowagein M OObEMOB  Ten  BpaLleHUs U
MHOIOrpaHH1KOB

14.33a4n Ha Hambosbllee M HaMMeHbLlee 3HaYeHWe Be/IMYMH U MeTofbl WX
peLleHns

15.MppaumoHanbHOCT B apxuUTeKType. MoAKOBOO6pasHble U CTpe/byaTble apku v
Kynona

16.KomnneKcHble yncna

17.Mvpamnbl - camble COBEPLLIEHHBIE COOPYXEHUS B MUpe

18.CtaTncTnyeckoe nccnegosaHve «Mup yBneyeHnin COBPEMEHHOIO CTyAeHTax»
19.PyHKUMM B NpMpoe N TEXHUKE

20.MMpaBnbHbIE MHOTOrPaHHUKN B HAyKe M NMOBCEAHEBHON YKN3HU
21.Ernnetckne nupamunibl - COBEPLLEHCTBO (hOpPMbI

22.YenoseKk. MaTematuka. XXefnesHada gopora

23J1orapnmbl BOKPYT Hac

24.Cnupanu B MaTeEMaTUKE N OKPYXKatoLLLeM MUpeE.

25.TaiHbl 30/10TOr0 CeYeHUs.

26.«MatemaTtnyeckoe» nckycctso M. K. Suepa.

27.Ipahbl N NX NPUMeHeHwe.

28.I'e0OMeTpurA B XXMBOMUCU, CKYNIbMTYPE N apXUTEKTYpE.

29.®pakTasibHaa reomeTpus.

30.Hacnegue Mudparopa.

31.Teopus BEPOATHOCTEN B a3apTHbIX Urpax.

32.CUMMETPMSi - OCHOBOMOMAratoLLMin NPUHLMN YCTPOMCTBA MUpa.
33.Mnpamunabl B NPOLLIOM, HACTOALLEM M OyayLLEM.

34.Mopuc 3uwep - maTeMaTmKa Uan UCKYCcCTBO?

35."apMOHMA 1 COBEPLLEHCTBO 11aTOHOBLIX Tef.

36.06beMbl M MOLWAAN MOBEPXHOCTEN MpPaBUIbHbIX MHOFOrpaHHWKOB W Ten
BpaLleHus;

37.AMOP(HbIE N300paKEHUS;

38.'apMOHUA B apXUTEKTYpPE - He/IMHeHas NepCrekTuBga;

39.ErmneTckne nupamuasbl;
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40.Y30pbl CUMMETPUU;

41.30N0T0€ ceyeHne 1 Nnpammnaa;

42.MaTemaTtumka N apxXnTekTypa;

43.30N0Tble CNUpany 1 “neHTaroHaibHas” CUMMETPUSA B XXMBOW MPUPOLE;
44 TaliHa ernneTcKoro KaneHaaps;

45.MatemaTuka 1 rapMoHNs B MY3bIKE;

46.Yuncna MNudparopa v cpegHee rapMoOHNYECKOE B MY3bIKE;

47 MaTemaTtuKka ansa 6yayuiero u B Moen npoeccuu;

48.MNpOoLUEHTbI B HaLLUER >KU3HW.

49.Ipayeckoe npeacTaBfieHNe CTaTUCTUYECKMX [aHHbIX.
50.MaTemaTnyecKme 0CHOBbI CTUXOC/IOXEHNS.

51.MaTemaTtunyeckme 0CHOBbI MYy3blKa/lbHbIX CO3BYUMWIA.
52.MaTtemaTunka pacTeHu 1 XX1BbIX OPraH13MoB.

53.MartemaTunKa 1 3aKOHbI KpacoThl.

54.MaTemaTn4ecKmnin LBETHNK: po3bl MB1AO IMpaHaw.

55.YepTexu, urypbl, MMHAN 1 MaTEMaTUYECKME pacyeTbl B KPOMKE U LUNTHE.
56.MaTemaTnKa 1 cnopr.

57.MogennpoBaHne 0COGEHHOCTEN LLAaXMaTHON [1OCKN.
58.Hymeponorus - Mudg nnm peasibHOCTb?

59.Teopusi BEPOATHOCTEN B XXMU3HW M4en.

60.MatemaTtnyeckoe MOJeNMPOBaHME OKPYXKatoLLen cpeapl.
61.3010TO€E CeyeHue B MaTeMaTHKe.

62.MapMOHNYECKNIA  TPeyrofibHUK  JleibHuuya.  Victopus UM MPUYUHDI
BO3HWUKHOBEHUS.

63.4ncna dnboHauun CBOICTBA M NMPUMEHEHWNE MPY PeLLEHNN 3aaad.
64.Yuncna MepceHa. CosepLueHHble yncna. Teopema Jinepa.
65.CeTn LLTeliHepa.

66.MaremaTnyeckmnin ounbapa,.

67.Corsmbl M NapagoKchbl.

68.MartemaTnyeckmne XapaKTepuCcTUKN ErmneTcKnUX nupamua,
69.41oaHTOBbI ypaBHEHUS.
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