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1. MACIMOPT PABOYEWV MPOIrPAMMBI YUYEBHOW ANCUNNNNHDI
«<MATEMATUKA»

1.1. O6nacTb NPUMEHEHNSA NporpaMmmbil

Paboyasi nporpamMma y4yebHON AucUMNAMHBI «MaTemaTuka» npegHasHayeHa
0N N3YYeHUs MaTemMaTUKM B OpraHusauusax CcpegHero npoeccrMoHasbHoro
obpasoBaHus coumMasnibHO-3KOHOMUYECKOoro npouns, peanunsyroLmnx
obpa3oBaTenbHyl0 nporpammy cpegHero obwero o6pasoBaHus B npegenax
ocBoeHuss OMOTI CMNO Ha 6a3e 0CHOBHOro 06uWiero obpas3oBaHUsA, NPy NOArOTOBKE
CNeLnanncToB cpefHero 3seHa.

1.2. B CTPYKTYype 0CHOBHOI npodeccMoHanbHON 06pasoBaTe/ibHOM Nporpammb
AVCLUMMNMHA BXOAMT B LIMKN 06111e06pa30BaTeNbHbIX AUCLUTIIUH.

1.3. Lenn n 3agauv gucumnaunHbl - TpeboBaHMUA K pe3y/ibTaTaM OCBOEHUSA
AUCUMUNVHDI:

B pesynbTate OCBOEHUS AUCLUMIMHBI 06y4YalOLWMACA JOMKEH LOCTUTHYTH
CMefyoLmnx pesybTaTos:

JINYHOCTHBbIX:

1) poCCUICKYIO TpaXAaHCKYl WAEHTUYHOCTb, MaTPUOTU3M, YBaXKeHWe K
CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTW nepef POAWHON, ropfocTu 3a CBOWM
Kpah, CBOKH POAMHYy, NpoLW/oe W HacTosAllee MHOrOHaLWOHaNbHOIO Hapogja
Poccun, yBaXKeHne rocyapCTBeHHbIX CUMBOOB (rep6, nar, rmmH);

2) TPaXOaHCKYH MO3MLUI0 KaK aKTMBHOTO W OTBETCTBEHHOrO 4/eHa
POCCMIACKOTO 06LLecTBa, OCO3HAKOLWEro CBOM KOHCTUTYLWOHHbIE TMpaBa U
0053aHHOCTM, YBaXaloLero 3akoH W NpaBonopsfoK, 06/1ajalowWwero 4yBcTBOM
COOCTBEHHOr0  AOCTOMHCTBA, OCO3HAHHO MPUMHMMAKLWEro  TpPagULNOHHbIE
HauMOHanbHble W 06LLeYeioBEYECKME TYMaHUCTUYECKME W [eMOKpaTuyeckue
LleHHOCTH;

3) TOTOBHOCTb K cy)eHunto OTeyecTBy, €ro 3auuTe;

4) c(hOpMUPOBAHHOCTb MMUPOBO33PEHNSA, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HayKM U OOLLECTBEHHOM MPAKTUKK, OCHOBAHHOIrO Ha Amanore
KyNbTyp, @ TaKXKe pa3IMyHbIX opmM O6LLECTBEHHOI0 CO3HaHWA, 0CO3HaHWE CBOEro
MecCTa B MOSINKYNbTYPHOM MUPE;

5) c(opMMpPOBAHHOCTb OCHOB CamMOpasBUTUSA W CaMOBOCMUTAHUA B
COOTBETCTBUM C 06LLeYeNIoBeYeCKUMU LEHHOCTAMU W nAeanamu rpakiaHCKoro
o6llecTBa; TFOTOBHOCTb W CMOCOOHOCTb K CaMOCTOATE/IbHOWM, TBOPYECKON K
OTBETCTBEHHOW [eATENIbHOCTY;

6) TONepaHTHOe CO3HaHWe W MNOBefeHWE B MNOJMUKY/bTYPHOM MUPE,
FrOTOBHOCTb M CMNOCO6GHOCTbL BECTW Auanor ¢ APYruMun NAbMuU, AOCTUTaTb B HEM
B3aMMOMNOHMMaHUA, HAXOAUTb 06LUMe LEenn U COTPYAHNYATL ANA UX LOCTUXKEHUS,
CNOCO6GHOCTL  MPOTUBOCTOATH  MAEONIOTMW  3KCTPEMM3MA,  HaLMOHANN3Ma,
KCEHO(OOUKN, [OUCKPUMUHALUM NO  CcOouWaNibHbIM, PENUTMO3HLIM, PacoBbIM,
HaLWOHa/IbHbIM MPU3HAKaM U APpYrUM HeraTUBHbIM COLMNAbHBIM ABNEHUAM;



7) HaBbIKM COTPYLHMYECTBA CO CBEPCTHMKAMM, AeTbMU M/afLIero Bo3pacTa,
B3poc/ibIMM B o06pas3oBaTefibHOW,  OOLLECTBEHHO  MOME3HOW,  y4yebHO-
MccnefoBaTeNbCKOM, NMPOEKTHOW U ApYTUX BUAaX AeATeNbHOCTH;

8) HpaBCTBEHHOe CO3HaHWME W MOBeAeHNWe Ha OCHOBe YCBOEHUSA
06LeYvenoBeveCKUX LLeHHOCTeN;

9) TroTOBHOCTbL U CMNOCOGHOCTbL K O00pa3oBaHWIO, B TOM 4ucCne
camoo6pa3oBaHMiO, Ha MPOTSKEHUN BCER XKU3HW; CO3HaTeNIbHOE OTHOLWIEHME K
HenpepbiBHOMY 00pa30BaHUI0 KakK YCNOBUK YCMewWwHOoW npoeccuoHanbHOW W
00LLeCTBEHHOW [eATeNbHOCTHY;

10) acTeTnYeCcKOe OTHOLUEHUE K MUPY, BK/KOYAsA 3CTETUKY 6bITa, Hay4YHOro U
TEXHUYECKOro TBOpPYECTBa, CNOpTa, 06LLECTBEHHbLIX OTHOLIEHWIA;

11) NpUHATUE K peann3aumio LLeHHOCTen 340p0BOro 1 6e3onacHoro obpasa
XW3HW, NOTPEe6HOCTM B  (PU3MYECKOM CaMOCOBEPLUEHCTBOBAHUU, 3aHATUAX
CNOPTMBHO-0310POBUTENLHON [eATENbHOCTLIO, HENpUATUE BPeAHbIX MPUBbIYEK:
KypeHus, ynoTpebneHns ankorons, HapKOTUKOB;

12) 6epexHoe, OTBETCTBEHHOE M KOMMETEHTHOE OTHOLUEHUE K (PU3nYecKomy
M MNCUXONIOTMYEeCKOMY 3[0POBblO, KakK COGCTBEHHOMY, Tak W ApYrux Jofen,
YMeHWe 0Ka3blBaTb MepBY MOMOLLb;

13) oco3HaHHbIN BbI6OP 6yaAyLLei npodecCnn N BO3MOXHOCTEN peanunsaunm
COOCTBEHHbIX  >KW3HEHHbIX  MNaHOB;  OTHOLWEHWe K  MpogeccnoHanbHOM
AEeSTENbHOCTU KaK BO3MOXHOCTW yyacTUsi B PELUEHUN NINYHBLIX, OOLLECTBEHHBIX,
rocyfapCTBeHHbIX, 06LWeHaLMOHaNbHbIX NPO6aeM;

14) chopMMPOBAHHOCTb 3KOMIOrMYECKOr0 MbILUIEHWS, MOHUMAHUSA BNAHUSA
CoUManbHO-3KOHOMUYECKMX MPOLECCOB HA COCTOAHME NMPUPOLHON U COLManbHOWM
cpeAbl; NpUobpeTeHME OMbiTa 3KO0r0-HaNPaBNEHHON AeATeNIbHOCTH;

15) 0TBETCTBEHHOE OTHOLUEHME K CO3[aHUI0 CEMbW HA OCHOBE OCO3HAaHHOIO
MPUHATUA LEHHOCTEN CEMENHOW XXU3HW.

MeTanpeaMeTHbIX:

1) yMeHune caMOCTOATE/NIbHO OMpeenaTb Lenn LeATe/IbHOCTU U COCTaBNATb
MNaHbl [eATeNbHOCTU; CAMOCTOATE/NbHO OCYLLEeCTBNAATb, KOHTPONMPOBaTh W
KOPPEKTUPOBATb [eATeNbHOCTb; WCMNO/Mb30BaTb BCE BO3MOXHbIE pecypcbl Ans
[OOCTVDKEHWA  MOCTABMIEHHbIX LUefied W peanusaumn nnaHoOB [eATENbHOCTY;
BblOMpaTh YCMNeLlHble CTPaTErnn B pasinUHbIX CUTYaLUsX;

2) yMeHue npoAyKTUBHO o06LWaTbCA W B3aMMOAENCTBOBaTL B MpoLecce
COBMECTHOW  AeATENbHOCTM,  Y4YMTbiBaTb  MO3UUMW  APYTUX  YYACTHUKOB
LeATeNnbHOCTU, 3PMPEKTUBHO paspeLlarb KOHMPANKTI;

3) BfnafleHWe HaBblKaMy MNO3HaBaTe/IbHOW, Y4eOHO-UCCNefoBaTe/IbCKOM U
MPOEKTHON [eATeNbHOCTU, HaBblKamMu paspelleHns npobnem; CNocobHOCTb WU
FrOTOBHOCTb K CAaMOCTOATE/IbHOMY MOWUCKY METOLOB peLleHns NpakTUYeCcKuX 3ajad,
MPUMEHEHUIO Pa3/INYHbIX METOAOB NO3HAHUS;

4) TOTOBHOCTb W CMOCOGHOCTb K CaMOCTOATE/NIbHOW WH(OPMaLMOHHO-
Mo3HaBaTe/IbHON [eATeNIbHOCTW, BNafleHWe HaBblKaMy MONY4YeHUss HeobXoLMMON
MH(opMaLmn U3 cnoBapeii pasHblX TUMOB, YMEHNE OPUEHTUPOBATLCA B Pa3/INUHbIX
MCTOYHMKAX WHGOPMALMK, KPUTMYECKM OLUEHMBATb W WUHTEPNpeTMpoBaThb
NHOopMaL Mo, MONYyYaeMYH U3 PasfINyHbIX UCTOYHUKOB;

5) yMeHune MCMONb30BaTh cpefcTea NH(OPMAaLNOHHbIX "



KOMMYHWKaUNOHHbIX TexHonornin (ganee - WKT) B pelweHUM KOTHUTUBHbIX,
KOMMYHWKaTUBHbLIX W OpraHM3auMoHHbIX 3afjay ¢ cobntogeHnem TpeboBaHWi
3ProHOMUKM, TEXHUKMN 6€30MacHOCTN, TUTUEHbI, pecypcocbeperkeHns, nNpaBoBbIX 1
3TMYECKUX HOPM, HOPM MH(OPMaLNOHHON 6e30NacHOCTH;

6) ymMeHue onpefenATb HasHayeHMe U (PYHKUUW pasiIMyHbIX COLManbHbIX
NHCTUTYTOB;

7) yYMeHMe CcaMoCTOATe/IbHO OUeHMBaTb W  MNPUHMMaTb  pPeLleHus,
onpegenswroLmMe CTpaTerno noBefeHUs, ¢ y4eToM rpaxaHCKMX U HPaBCTBEHHbIX
LLleHHOCTeN;

8) BnageHue A3bIKOBbIMW CpeAcTBaMW - YMEHWe SICHO, JIOTUYHO M TOYHO
n3naratb CBOK TOYKY 3PEHMSA, UCMO/b30BaTb afjeKBaTHbIE A3bIKOBbIE CPELCTBA;

9) BnajeHWe HaBblkaMW MO3HaBaTE/IbHOW pedieKCUn KakK 0CO3HaHUA
COBEPLUAEMbIX [EACTBUA W MBICIUTENbHLIX MPOLECCOB, WX pe3ynbTaToB U
OCHOBaHWI, rpaHuL, CBOEro 3HaHWA N He3HaHWsA, HOBbIX MO3HaBaTe/IbHbIX 3ajay U
CPeACTB UX JOCTUXEHUA.
npeAmMeTHbIX:

1) chopMMPOBAHHOCTbL MNPeACTaBNEHUA O MaTemaTMKe KakK 4acTu MWUPOBOM
KYyNbTypbl MU O MeCTe MaTemMaTMKW B COBPEMEHHON UMBWUIM3aLUKU, O Crnocobax
onMcaHus Ha MaTeMaTU4yecKOM S3blKe SABMIEHUIA peasibHOro Mupa;

2) ChopMMpPOBaAHHOCTbL MPeACTaB/IEHNA O MATEMATUUYECKMX MOHATUAX Kak O
BaXKHENLLINX MaTemMaTUYeCKMX MOAeNsx, Mo3BONSAKWMX OnucbiBaTb U M3y4atb
pasHble MPOLECCbl W $BAEHUSA; MOHUMAHME BO3MOXHOCTU aKCMOMAaTMUYECKOro
MOCTPOEHMA MaTeMaTUYEeCKNX TEOPUiA;

3) BnafieHne meTofaMu [OKa3aTeNlbCTB M aNrOPUTMOB PELUEHUSA; YMEHUE KX
MPUMeHSTb, NPOBOAUTL AOKa3aTe/lbHble PaCcCYy)XAEHUS B XOe pelleHns 3a4ay;

4) BnageHue CTaHAapTHbIMWM NpuemMamMu pelleHns payuoHanbHbIX W©
nppaunoHanbHbIX, NoKasaTe/lbHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKUX YPaBHEHWUA
N HEpaBEHCTB, UX CMUCTEM; MUCMOb30BaHME IOTOBbIX KOMMbIOTEPHbLIX MporpaMmm, B
TOM 4yucne AN NoucKa MyTU pelleHns U WANKCTPaLuMn peweHns yYpaBHEHU U
HepaBeHCTB;

5) cthopmMMpPOBAHHOCTb MpeAcTaBNeHUA 06 OCHOBHbLIX MOHATUAX, WUAESAX U
MeToaX MaTeMaTMUYeCKOro aHannsa;

6) BnafeHne OCHOBHbIMW TMOHATUAMM O MJOCKUX W MPOCTPAHCTBEHHbIX
reoMeTpuYecKnX (urypax, Ux OCHOBHbIX CBOMCTBaX; CHOPMUPOBAHHOCTb YMEHMS
pacnosHaBaTb Ha u4epTexax, MOAEeNsX W B peasilbHOM MUpPe TeoMeTpuYeckKune
(urypbl; NPUMEHEHNE U3YUYEHHbIX CBONCTB reOMETPUYECKUX DUIYp 1 hopMyn ANs
peLleHns reoMeTPUYECKNX 3aay 1 3afay ¢ NpakTUYeCKUM COAEepXKaHNeM;

7) chopMMpPOBaAHHOCTbL MpPeACTaBeHN 0 npoLeccax N ABMEHUNAX, UMEKOLLNX
BEPOATHOCTHbIA XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peasibHOM
MuUpe, 06 OCHOBHbIX MOHATUAX 3/1EMEHTApHON TeopuUM BEPOATHOCTEW; YMEHWNA
HaxoAWTb W OLEHMBaTb BEPOSTHOCTM HACTYMN/NEHUS COOLITUIA B MPOCTEMLINX
NMPakTUYECKMX CUTYaLmMAaX N OCHOBHblE XapaKTepPUCTUKKN CNyYalHbIX BENINYMH;

8) BnafieHne HaBblKaMW MCMOJIb30BAHWNS FOTOBbIX KOMMbKOTEPHbLIX NPOrpamm
Npu peweHnn 3agauv;

9) ans cnaboBMAALLMX 06yYaroLLMXCS:

OBnafieHne npasunaMy 3annucu matemaTmyeckmx Gopmyrn;



OBNafieHNe KOHTYPHbIX N306paXKeHU i reoMeTpuuecknx uryp n apyroe;

HannMymMe YMEHWS BbIMONHATL FeoMeTpUYeckne MOCTPOEHUS C MOMOLLbHO
UMPKYNS U NNHERKN;

10) AN 06YYaloLMXCA C HApYLIeHWSMN ONOPHO-ABUraTeNbHOro annapaTa:

OBNafieHne cneumnanbHbIMW KOMMNbIOTEPHLIMK CPeACcTBaMU NPeACTaBNeHUs U
aHanm3a [aHHbIX W YMEHWe WCNo/b30BaTb MePCOHaNlbHbIE CpeAcTBa AocTyna c
YUYeTOM [BUTaTe/IbHbIX, PeUYeBUTaTe/IbHbIX N CEHCOPHbIX HApYLLIEHWA;

Ha/nune YMeHUst CMo/b30BaTh NMepcoHasbHbIE CpeacTBa A0CTyna.

1.4. KONMYecTBO YacoB Ha OCBOEHME NPOrpamMmmbl YUebHOW AUCLUNINHBI:
MakcumanbHas yue6Has Harpyska obyydatouierocs 258 4acos, B TOM YMCHE:
-06s13aTeNlbHas ayaUToOpHas yue6Has Harpyska obyuvatoLlerocs - 234 yaca;
KOHCY/NbTaL MK 6 4acoB; caMOCTOsATE/IbHAast pa6oTa 18 yacos.



2. CTPYKTYPA VN COAEP>XAHWE YUYEBHOW ANCLUNMTNHbI

2J1. O6beM yyebHO ANCUUNNNHBI N BUAbI Y4eOHOW paboThl

Bug yuebHoln paboThl O6bem 4acos

MakcumanbHas yyebHas Harpyska (Bcero) 258
Ob6sa3aTenbHas ayauTopHas yuebHas Harpyska (BCero) 234
B TOM 4uCne:

NpakKTUyeckKue 3aHATUSA 24

TeopeTuYecKne 3aHATUA 210
CamocTodaTeNbHas paboTa 18
KoHcynbTauuu 6

dopma NPOMeXyTO4YHOI aTTecTauunm 3K3aMeH



2.2. TeMaTUYeCKUI NAaH 1 cofep)xaHue y4ebHo gucyunnnmHbl «MaTtemaTuka»

HanmeHoBaHMe pas3fesioB
u TEM
1

BeeneHune

Tema 1.
Pa3Butune noHATUSA 0
yucne

Tema 2.
Kopuu, cteneHn wu
norapumel

Tema 3
MpAmMble U NI0CKOCTU B
npocTpaHCcTBe

CofepxaHue y4ebHOro matepuana, nabopatopHble U NpakTu4yeckue paboThbl,
caMocTosiTeNbHaa paboTa obyyatoLmxcs.
2

CofepkaHue yue6HOro maTepuana

MaTemaTnka B HayKe, TEXHUKE, 3IKOHOMUKE, MH(OPMaLMOHHbIX TEXHONOMMAX U Mpak-
TUYECKOW feaTenbHOCTU. Llenn v 3agavym m3yyeHMsa MaTeMaTUKWU NMPU 0CBOEHUN
cneynansHocTen CrO. Ponb MaTeMaTUKN B HApOAHOM XO3AACTBE 1 NOAroTOBKE CNELMaIncToB
X/p TpaHcnopTa

Copgep>xaHue yyebHOro matepunana

Llenble n paumoHanbHble Yncna. JenicTBuTenbHble yncna. MpubamxeHHble BbIYUCTIEHWS.
KomnnekcHble yncna.

Copgep>xaHue yyebHOro matepmana

KopHu 1 cteneHn. KopHU HaTypanbHOR CTEMEHN U3 YMcnia U X cBoiictea. CTEMEHU C
paunoHanbHbIMK NokKasaTensamm, nx ceoncTea. CTeneHn ¢ 4eNCTBUTENbHBIMY NOKa3aTeNsamu.
CBolicTBa CTENEHN C AeACTBUTENbHbLIM MOKa3aTenem.

Norapudgm. Slorapudm yncna. OCHOBHOE florapumMmyeckoe TOXAeCTBO. JecATUUHbIE 1
HaTypanbHble norapudmel. MpasBuna geicTeuii ¢ norapumamu. Mepexon K HOBOMY
OCHOBaHMU10.

Mpeobpa3oBaHune anrebpanyecknx BblpaxeHwuii. MpeobpasoBaHme payoHanbHbIX,
nppaunoHasbHbIX, CTENEeHHbIX, NOKa3aTe/IbHbIX U OrapupMUYeCcKNX BblPaXKEHUNA.

MpakTnyeckue 3aHATUA
1. Mpeobpa3oBaHNe BbIpaXXEHWIA, COAEPXKaLMX KOPHU, CTEMEHU W Norapugm

Cogep>xaHue y4ye6HoOro matepumana

B3auMMHOe pacrnonoxeHne ABYX NPsAMbIX B NPOCTPaHCTBe. MapannenibHOCTb NPsiMOi 1
nAocKocTu. MapannenbHOCTb NNOCKOCTENA.

MepneHANKYNAPHOCTb NPSAMON U NNOCKOCTW. MepneHANKYNsp U HaKNOHHAA. YTon mexay
NPsIMOIA 1 NAOCKOCTbO. [BYrpaHHbIi yron. Yron Mexay naockocTsimu,
MepneHANKYNAPHOCTb [BYX NOCKOCTEN.

CeomeTpuyeckme npeobpasoBaHns NPOCTPAHCTBA: NapanefibHblii NepeHoc, CUMMETpUs
OTHOCMTENbHO NAocKoCTW. MapannenbHoe NPOeKTUPOBaHMe. Mnowagb OpTOroHaibHOIA
npoekumu. N3o6paxeHre NPoCTPaHCTBEHHbIX Uryp.

O6bem yacoB YpoBeHb
0CBOEHUSA
3
2 1
8 2
30 2
2
24 2



Tema 4.
KoopgnHaTbl U BEKTOPbI

Tema 5.
ONEMEHTHI
KOM6MHAaTOPUKMN

Tema 6
OCHOBbI TPUTOHOMETPUN

MNpaKTryeckue 3aHATUA
2. PeweHwne 3afay no teme «1psaMble 1M MNAOCKOCTU B MPOCTPAHCTBEY.

CopepxxaHue yyebHoro matepmana

MpamoyronbHas (LekapToBa) cucTema KOOPAMHAT B nNpocTpaHcTBe. PopMyna paccTosHUA
MEXAY ABYMSA TOUYKaMMU.

Y paBHeHUs cpepbl, MIOCKOCTU N NPAMON.

BekTopbl. Mogynb BekTopa. PaBeHCTBO BEKTOPOB. C/I0XKEHNEe BEKTOPOB. Y MHOXEHMeE
BEKTOpA Ha uMcno. Pa3fioXKeHWe BEKTOpa Mo HanpasieHUAaM.

Yron mexay agsymsa Bektopamu. NMpoekumnsa BekTopa Ha ocb. KoopamnHaTtel BEKTOpa.
CkanapHoe npousBefeHne BEKTOPOB. Vcrnonb3oBaHue KOOPAUHAT Y BEKTOPOB NpU peLleHunu
MaTemMaTUYyeCcKUX U NpuKIagHbIX 3a4au.

CopepxkaHue yue6Horo maTepuana
OCHOBHbIe MOHATUS KOMGMHATOPMKM. 3aadun Ha NOACUET Yncna pasMeLLeHW,
nepecTaHOBOK, COUeTaHMiA. PelleHne 3aaay Ha nepe6op BapuaHTOB.

CogepxxaHue yyebHoro martepmnana

PagnaHHaa mepa yrna. BpauwarensHoe gBuxeHune. CUHYC, KOCMHYC, TAHTEHC N KOTAHTeHC
yncna.

OCHOBHble TPUTOHOMETPUYECKNE TOXAECTBA, (hOPMY/bl NPUBELEHNS.

CUMHYC, KOCUHYC W TaHIeHC CYyMMbl 1 Pa3HOCTU ABYX YrnoB. CUHYC U KOCUHYC [BOMHOTO
yrna. ®opMy/bl NOSIOBUHHOIO Yyrna.

Mpeobpa3oBaHns CyMMbl TPUTOHOMETPUYECKMX (PYHKLMWIA B NPOU3BELEHNE 1
Npou3BeLeHNs B CYMMY. BblpaXeHne TpUTrOHOMETPUYECKUX PYHKLMIA Yepe3 TaHreHC
NOJIOBMHHOTO aprymeHTa. NMpeobpa3oBaHUs MPOCTENLLNX TPUTOHOMETPUYECKNX BblpaXXEHWIN.

MpocTeiwne TPUrOHOMETPUYECKME YPaBHEHNSA. PeLleHne TPUroHOMeTPUYECKMX
YpaBHEHWIA.

MpocTeiwe TPUrOHOMETPUYECKME HepaBeHCTBA. APKCUHYC, apKKOCUMHYC, apKTaHTeHC
yncna
MpakTnyeckne 3aHATUSA
3. AnddepeHUNPOBaHHbIA 3a4eT
4.Pa3nnyHble cNoco6bl pelleHns TPUrOHOMETPUYECKNX YPaBHEH W
5.060watoumnii ypok no reme «OCHOBbI TPUTOHOMETPUN»

12
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Tema 7
DOYHKLUUN U rpadnkn

Tema 8
MHoOrorpaHHMKn m
Kpyr/ble Tena.

CamocToATeNnbHas paboTa obyyaroWwnxcs:
CamocTtonaTenbHasa pabota Nel
CamocToaTenbHasa pabota Ne2

CogepxaHue yyebHoro matepmana

®yHKUMK. O6N1acTb ONpefenieHns U MHOXECTBO 3HaYeHWUi. Fpadmk gyHKUUN,
nocTpoeHue rpamkoB PYHKLMWIA, 3a4aHHbIX ProIMYHbIMK Crioco6amu.

CsolicTBa PYHKLMUN: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OFPAHUYEHHOCTb,
NnepuoanNYHOCTb. MPOMEXYTKM BO3pacTaHus 1 yobiBaHMS, Hanbosbllee N HauMeHbLLee
3HaYeHuns, TOUYKMN 3KCTpemyMa. ["paduyeckas nHTepnpetauuns. NMpumepbl PYHKLNUOHANbHbBIX
3aBUCMMOCTEN B peasibHbIX NpoLeccax v ABAEHUAX.

O6patHble (yHKUMKN. ObnacTb onpegeneHns n 061acTb 3Ha4YEHUn 06PaTHOM YHKLUNN.
patmk obpaTHOM (hyHKUMKU. ApuMeTUYeckne onepaunmn Hag QyHKunsmm. CnoxHas
yHKUMA (KOMNo3numa).

CTeneHHble, MOKroaTesibHble, 10rapuMnUYeckne n TPUroOHOMETPUYECKUE PYHKLUN, NX
CBOWNCTBA M rpagmkn. ObpaTHble TPUTOHOMETPUYECKME (PYHKLMN.

Mpeobpa3oBaHusa rpadukos. MaprwienbHbIA NePeHoc, CUMMETPUS OTHOCUTENBHO OCeil
KOOpAMHAT U CMMMEeTPUA OTHOCUTENIbHO Hayana KoopAuHaT, CUMMeTpUs OTHOCUTENIbHO
NPAMON jy = X, pacTshKeHue 1 cxXaTue BAO0Nb 0Cell KOOpPAMHAT.

MpakTnyeckue 3aHATUA
6.PelleHne nppaunoHanbHbIX, NoKasaTe/lbHbIX U N0rapuiMUYecKnX HepaBeHCTB
CamocToATeNlbHaa paboTa obyyvarLmxca:
CamocToaTenbHasa paborta Ne3
CamocToaTenbHas paboTta Ne4
CofepxaHue yyebHOro matepuana

BepwuHbl, pebpa, rpaHn MHOrorpaHHuka. Passeptka. MHororpaHHblie yribl. Boinyknbie
MHOrorpaHHukun. Teopema diinepa.

Mpu3ma. Mpamas n HaknoHHasa npusma. Mapannenenunes. Ky6.

Mupamnga. MNMpaBuabHaa nupamuaa. YcedeHHas nupamumga. TeTpasap.

CvmmeTpumn B Ky6e, B mapriiienenunee, B npusme n nupamunge. CeyeHuns Kyba, npusmsl
N NUprwngbl

MpeacTasneHne 0 NPaBUIbHbIX MHOTOrpaHHUKax (TeTpasgp, Ky6, oKTassp, AoAeKasap 1
nkocasgp).

LlmnmHap n KOHyC. Y ceuyeHHbIn KOHyc. OCHOBaHMe, BbICOTa, O0OKOBas MOBEPXHOCTb,
obpasytolas, passepTka. OcCeBble CEUYEHNS U CeYeHUs, napassie/ibHble 0CHOBaHWIO.

LLlap n cipepa, nx ceyeHud. KacaTtenbHasa nioCKOCTb K cepe.

O6bem 1 ero n3mepeHune. NHTerpansHasa gopmyna obbema.

®opmynbl 06beMa Kyba, NPAMOYTronbHOro napansenenunea, Npu3mMbl, LUAUHAPA.

14

30

1



Tema 9
Hauana
MaTeMaTUUecKoro
aHanunsa

®opmMynbl 06beMa NUpaMuabl U KOHyca. ®opMy bl NAoWagM NOBEPXHOCTEN LUAUHAPA U
KOHyca. ®opMynbl 06beMa Wwapa 1 naowaan cgepsbl.
Mopo6ue Ten. OTHOWeEHUS NoLWaAeid NOBEPXHOCTeN N 06bEMOB NOLOOHbLIX Ten.
MpakTuyeckne 3aHATUA
8. PelwleHne 3afay Ha MHOTOTrPaHHWKN, LUAUHAP, KOHYC W Lap 2
CamocTodATeNnbHan paboTa obyyarLwmxcs:
CamocTtonaTenbHas paboTta Ne5
CamocTonTenbHas paboTa Ne6 5
CamocToaTenbHasn paborta Ne7
CamocTodaTenbHas pa6oTa Ne8
CamocTtoaTenbHas pa6oTta Ne9
CopgepXaHue yyebHOro matepmana

22

MocneposatenbHOCTU. CNoco6bl 3ajaHNA U CBOMCTBA YMC/IOBbLIX MOCNEA0BaTENbHOCTEN.
MoHATHe 0 Npegene nocnegoBatenbHOCTU. CylecTBOBaHMeE Npegena MOHOTOHHOW
OrpaHMYyeHHON nocnefosatenbHOCTU. CyMMUMpPOBaHMe NOC/ef0BaTeNbHOCTeN. BECKOHEUYHO
y6biBatoLLas reoMeTpmuyeckas nNporpeccuns n ee cymma.

MpownssogHas. MoHATME O NPON3BOAHON PYHKLIMW, €€ TEOMETPUYECKUIA N (PU3NYECKNIA
CMbICN. Y paBHEHMe KacaTelbHOW K rpatvky GyHKUuKn. Mpon3BoAHbIE CYMMbI, Pa3HOCTH,
Npon3BeAeHNS, YacTHOro. NMpPon3BOAHbIE OCHOBHbIX 31EMEHTaPHbIX PYHKLNA
MprvMeHeHVe NPON3BOAHON K MCCNeA0BaHMIO (DYHKLWIA 1 NOCTPOEHMUIO rpatiMKoB.
Mpon3BoaHble 06paTHOM YHKLUM N KOMNO3ULMK (YHKLWN.

MprMepbl NCNOJIb30BAHMA MPOU3BOAHOM AN HAXO0XAEHUS Hauy4yLllero pewweHuns B
NpPUKNagHbIX 3agavax
BTopas npousBogHas, ee reoMeTpu4ecknii 1 HU3NYeCcKnin cMbic. HaxoxaeHne CKoOpocTu
AN npouecca, 3afaHHOro (opmMynoidi n rpaukom.
MpakTnyeckne 3aHATUSA

2

8. ToroBblii Ypok Mo Teme «I1pon3BogHas»
CamocToATeNnbHaa paboTa obyyvarLmxca:
CamocTosiTenbHasa pa6oTta Nel0
CamocTtonaTenibHas pa6oTa Nell 3

CamocToaTenbHas pabota Nel2
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Tema 10
MNHTerpan n ero
npUMeHeHe.

Tema 11.

ONeMeHTbl Teopumn
BEPOATHOCTEN

Tema 12.

YpaBHeHUA U

HepaBeHCTBa.

CopepxxaHue yyebHOro matepmana
MepBoo6pasHaa u nHTerpan. NMpumeHeHne onpeaeneHHOro HTerpana Ansa HaxoxXaeHums 16
nnowaan KpuBonuHeHon tpaneuun. ®opmyna HetoToHa—Jleit6HUUa. MpumMepsl
NPUMeEHEeHNs UHTerpana B U3NKe N reoMeTpumn.
MpakTuyeckne 3aHATUA

9.MTOroBbIli Ypok no Teme «/HTErpan u ero NPUMeHeHne» 2
CamocTodATeNnbHas paboTa 06y4varoLLMXca:
CamocTtonaTenbHasa pa6oTa Nel3 2

CamocTtoaTenbHas pa6ota Nel4

CopepkaHue yue6HOro matepmana

Co6bITVEe, BEPOSTHOCTL COOLITUSA, CIOXEHNE N YMHOXEHNE BEPOATHOCTENR. MoHATME 0
HE3aBMCUMOCTMN COBLITUIA. IUCKpeTHas CnyyaliHas BeIMUMHA, 3aKOH ee pacrpeseneHus.

o o 10
Uuncnosble XapaKTEPUCTUKN UCKPETHOW CnyyaiiHOW BENNYUHLI. MMOHATHE 0 3aKOHe 60/bLLINX
ymcen. MNpegcrasneHne gaHHbIX (Tabnuubl, Auarpammel, rpaguku), reHepanbHas
COBOKYMHOCTb, Bbl6OpKa, CpefHee apuhMeTUYecKoe, Meanara. MoHaTHe 0 3afayax
mMaTemaTU4eCKOW CTaTUCTUKN. PelleHne NpakTUYecKuX 3agay ¢ NpyMeHeHNeM BEPOATHOCTHbIX
MeTO/0B.
MpakTnyeckne 3aHATUA

2

10. PelleHune 3afay Ha onpejefieHMe BEPOATHOCTU C UCMOJIb30BAHUEM TEOPEM CNOXEHUS U
YMHOXeHMNA
CamocTodATeNnbHaa paboTa oby4varLmxca:
CamocToaTenbHasa pabota Nelb 1

CofepxaHue ydyebHoro matepuana

YpaBHeHUs 1 CUCTEMbl YPaBHEHWI. PaLoHanbHble, MppaLoHabHble, NoKasaTe/lbHble U
TPUTOHOMETpUYECKMEe YpaBHEHUSA N CUCTEMBI. 28

PaBHOCU/IbHOCTb YpPaBHEHWUI, HepPaBeHCTB, CUCTEM.

OCHOBHbIE NPUEMbI UX peLleHnsa (Pa3noXKeHne Ha MHOXWTENN, BBEeHNe HOBbIX
HEN3BECTHbIX, MOACTAHOBKA, rpanyeckunin MeToa).

HepaBeHcTBa. PaunoHanbHble, MppaLMoHaibHble, NMoKasaTe/ibHble U TPUTOHOMETPUYECKME
HepaBeHCTBA. OCHOBHbIE MPUEMbBI UX PeLLEHKS.

Mcnonb3oBaHve CBOWCTB U rpaiMKoB (DYHKLMIA MPU peLleHnn YypaBHEHWUA N HepaBeHCTB.
MeTog nHTepBanoB. N306paxeHne Ha KOOPAMHATHOW NIOCKOCTU MHOXeCTBA peLleHuni
YypaBHEHWUI 1 HepPaBeHCTB C ABYMSA NepPeMeHHbIMU U UX cUCTEM. NpUMeHeHne
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mMaTemMaTUYeCKUX METOLOB A/1A peLleHNs cofepXXaTe/ibHbIX 3ajay U3 pa3inyHbIX 06acTel
HayKV N NPaKTUKWN.

MNMpaKTnyeckune 3aHATUSA

11. NppaunoHanbHble ypaBHeHNs 1 HepaBeHCTBa

12. ITOroBbIn ypOK N0 TEME «YPaBHEHUA U HEPaBEHCTBa»

CamocTodaTeNnbHaa paboTa 06y4vatoLLMXCA:

CamocTosATenbHas pabota Nel6

CamocTonATenbHas pabota Nel7

CamocTtoaTenbHas pa6oTta Nel8

KoHcynbTauum

BCEIO

[na xapakTepucTUKN YPOBHA OCBOEHMS Y4eOHOro MaTepmnana UCMNob3yrTCs Cneaytowme 0603Ha4eHns:

1 - 03HaKOMWUTENbHbIA (y3HAaBaHME paHee N3yUYeHHbIX 00BLEKTOB, CBOWCTB)

2. - penpoayKTUBHbIN (BbINONHEHWE AeATENLHOCTM N0 06pa3uy, MHCTPYKLMK UAN NOJL PYKOBOACTBOM)

3. - NPOAYKTWBHbIN (NaHUPOBaHWE 1 CaMOCTOATEIbHOE BbIMO/IHEHME AEeATENIbHOCTU, peLleHne NpobaeMHbIX 3a4aq)

258
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3. YCNIOBUSA PEAJTM3ALIUN MPOFPAMMBbI YUEBHOM
AVNCUUMNNHBI

3.1. TpeboBaHMA K MUHUMANIbHOMY MaTepuanbHO-TEXHUYECKOMY N y4ebHO-
MeTOoAMYECKOMY 06ecrneyeHunto
Peanusaumsa nporpaMmmbl AUCUUNANHBI TPEOyeT Hanmumsa yyebHoOro KabmHeta
MaTemMaTuKu.
O6opyaoBaHue yyebHOro KabunHera:
- N0Caf0yYHble MecTa Mo KONMYeCcTBY 06yyatoLLINXCS;
- pabouyee MeCcTO npenojaBaTtens;
- - METOAMNYECKME MaTepuansl.

TexHUYecKue cpeacTa 00yUYeHUs:
- KOMMNbIOTEP C NNLEH3NOHHbIM NMPOrpPaMMHbIM 06ecrneyeHneM.

3.2. NH(hopMmaynoHHOe obecrneveHne 0byveHNs

MepeyeHb  pPeKOMeHAYeMbIX Y4yeOHbIX  u3gaHuin, WHTepHeT-pecypcos,

LONOSTHUTENBbHOW NuTepaTypbl

OCHOBHbIe UCTOUYHUKWU:
1.boromonos. H. B. Anrebpa n Hayana aHanm3a: yyebHoe nocobue gna Crio /
H. B. boromonos. — M. : M3paTtenbcTBO KOpanT, 2022. — 200 ¢. — (Cepus :
MpodeccnoHansHoe obpasoBaHue). Pexxum goctyna: https://urait.ru/

2.boromonos. H. B. MaTtemaTuka : y4yebHuk ana Crno / H. B. boromonos, M. W.
CamoineHko. — 5-e usf., nepepab. n gon. — M. : N3gatensctBo KOpanT, 2022,
— 396 ¢. — (Cepus : lpodeccnoHanbHoe obpasoBaHue). Pexxum gocrtyna:
https:// urait.ru/

3.6oromonos. H. B. MNMpakTnyeckne 3aHATUA N0 MaTeMaTunke: y4yebHoe nocobue
ans Cro / H. B. boromonos. — 11-e u3g., nepepab, n gon. — M. :
N3patenbctBo KOpaiT, 2022. — 495 ¢. — (Cepus : MNMpodeccroHanbHoe
obpasoBaHue). Pexum pgoctyna: https:/urait.ru/

4. Kpemep, H. L. MatemaTuka gns Konnegxei: yuebHoe nocobue gns Cro / H.
LL. Kpemep, O. I'. KoHcTaHTUHOBa, M. H. ®puamaH ; nog pea. H. L. Kpemepa.
— 10-e n3g., nepepab. n gon. — M. : N3paTensctBo KOpainT, 2022. — 346 ¢. —
(Cepus : MpoeccnoHanbHoe obpaszoBaHme). — ISBN 978-5-534-05640-2.
Pexxum goctyna: https://urait.ru/

LONONHUTENBbHBIE NUCTOYHUKMU:

1 3agaHua 1M MeTOoAMYECKME peKOMeHAauun no BbIMOSHEHUIO BHeayAUTOPHOM
camMoCTosiITe/NIbHOW paboTbl No AucumninHe «MaTemaTuka: anrebpa v Hadvana
MaTeMaTMUYECKOro aHanv3a; reomeTpusa» ANs CTyAeHTOB 1 Kypca TEXHUUYECKUX
cneunanbHocten. - TTXKT, 2017, http://tihtgt.ru

2. MeTtoanyeckme pekoMeHpauum no NOArOTOBKE K MPaKTUYECKMM 3aHATMAM MO
gucumnnmHe «Martematuka: anrebpa M Havana MaTteMaTU4ecKoro aHanumsa,


https://urait.ru/
https://urait.ru/
http://tihtgt.ru

reoMeTpus» Ana CTyAeHTOB 1 Kypca TeXHUYeCKUX cneyuanbHocTen. - TTXKT,
2017, http://tihtgt.ru

. HayuHo-nonynsipHblii  (hn3MKO-maTemMaTMyecKuin ypHan «KsaHT». dopma
poctyna: http://kvant.ras.ru

. HayuHbIin XYpHan «CTyfleHYeCKNin». dopma gocrtyna:
https://sibac.info/joumal/student
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AXAPAKTEPUCTUKA OCHOBHbIX BUAOB YUYEBEHOW

OEATE/IBHOCTU CTYAEHTOB.

CofepxaHune o06y4deHus

BBepneHue

Pa3BuTtne n NOHATUA O
yucne

KopHu, cTeneHn,
norapumel

MNpeobpasoBaHue
anrebpanyeckmx
BblpaXkeHn i

OCHOBHbIE NOHATUA

XapaKTepuUCTMKa OCHOBHbIX BUA0B AeATENIbHOCTW CTYAEHTOB
(Ha ypoBHE Yy4ebOHbIX AeiiCTBNIA)

O3HaKoM/eHNe C pOSibl0 MaTeMaTUKK B HayKe, TEXHUKE,
9KOHOMMKE, UH(POPMAaLMOHHbIX TEXHOIOTUAX U MPaKTUYECKOIA
fesTenbHocTU. O3HAKOMIEHNE C LeNsMu 1 3agavyaMm N3yyeHus
MaTemaTuKK Npu ocBoeHun npogeccnin CrO n cneymnanbHOCTEN
cro.

AJI EBPA

BbinonHeHne apuMmeTUYeCKUX AeCTBUIA Haf YMcnamm, coyeTas
YCTHbIE U MUCbMEHHbIE NPUEMBI.
HaxoxpaeHne NnpubanXxeHHbIX 3HaYeHWA BEIUYUH NOTrPELLIHOCTEN
BblYMC/IEHNIA (a6CONOTHOW U OTHOCUTENBHO); CPpaBHEHNME
YMCNOBbIX BblPaXKEHWUINA.
HaxoxpaeHune owmn60K B Npeobpa3oBaHUAX U BbIYUCIEHUAX
(OTHOCKTCS KO BCEM MYHKTaM NporpaMmmebl)
O3HaKoMeHue C NMOHATUE N-i CTeNeHW, CBOWCTBaMU pajguKanos K
npaBuIamMmn cpaBHEHUS KOPHEA.
dopmynupoBaHue onpeaeeHns KOPHA 1 CBOMNCTB KOPHEA.
BbluncneHvne n cpaBHeHME KOPHEN, BbIMOIHEHWNE NPUKUAKN
3Ha4YeHuns KopHa. MpeobpaszoBaHue YNCNOBbLIX U OYKBEHHbLIX
BbIP@XKEHUN, COAepXKaLlMX paguKansl.
BbinonHeHve pacyeToB No (hopmynam, cogepXxalimx pagukansi,
OCYyLLecTBNAA He06X0AMMbIe NOACTAHOBKN M Npeobpa3oBaHms.
OnpegeneHvie paBHOCUIbHOCTYW Y BbIPaXEHWIA C pagnKanamu.
PelleHne nppaumoHanbHbIX YpaBHEHWIA.
O3HaKOM/IeHNE C MOHATMEM CTENEHWU C AeCTBUTENbHBIM
nokasarenem.
HaxoxjeHune 3Ha4yeHunii CTeNeHn, NCNob3ya Npu He06XOANMOCTH
MHCTPYMeHTa/IbHble CpesCcTBa.
3anuncbiBaHWA KOPHA M-I CTEMEHW B BUAE CTENEHW C APO6GHbIMM
nokasartefiem 1 HaobopoT.
dopmynupoBaHue CBONCTB CTeneHeiln. BbluncneHune cTeneHein ¢
pauvoHa/ibHbIM NoKa3aTesieM, BbIMO/HEHWNE NPUKNAKA 3HAYEHUS
CTENeHWN, CPaBHEHMNE CTEMEHEN.
Mpeobpa3oBaHMe YNCNOBbIX N OYKBEHHbIX BblpaXKeHWUIA,
cofepxawmnx CTeneHun, NpUMeHss CBOCTBA. PelueHne
nokasaTe/ibHbIX YpaBHEHWA.
O3HaKoM/eHWNe C NPUMEHEHNEM KOPHEN W CTeneHen npu
BbIYWUC/IEHUWN CPeAHUX, LeNleHUN OTpe3Ka «30/10TOM CeYeHUU»
.PelieHne npmknagHbiX 3afay Ha CMOXHbIE NPOLEHTbI.
BbinonHeHve npeobpa3oBaHNil BbipaXXeHWA, NPUMEHEHWIA (hOpMY,
CBAI3aHHbIX CO CBOMCTBaMM CTeNeHen 1 norapnugmos.
OnpeaeneHvie 06nacTn 4ONYCTUMbIX 3HAYEHUIA NOrapuhMmUYecKoro
BblpaXKeHuns. PewleHne norapuMmnyecknx ypaBHeHu.

OCHOBblI TPUTOHOMETPUI
N3y4yeHune pagnaHHOro MeTofa N3MepeHus yrnoB BpaweHnsa n nx
CBSA3b C rpaflyCHON Mepoii. M306paXkeHne yrnos BpalleHns Ha
OKPY>KHOCTMW .COOTHECEHMWE BE/IMYUHbBI YA C ero pacnosioXXeHNeM.
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OcHoBbI
TPUTOHOMETPUYECKOTO
TOX/ecTBa
MpeobpaszoBaHue
NPOCTeNnLLNX
TPUTOHOMETPUYECKMX
BblpaXkeH WA

MpocTeiiwne
TPUTOHOMETPUYECKME
YpaBHEHUS U
HepaBeHCTBa

ApPKCUHYC, apKKOCUHYC,
apKTaHreHc ymucna

®opmynmpoBaHue onpegeneHnii TPUrOHOMETPUYECKUX (DYHKLWIA
AN YrnoB NpPsiMOYroNbHOr0 TPeyrosbHUKa N 06bACHEHME UX
B3aMMOCBS3N.

MpUMEHEHNE OCHOBHbIX TPUTOHOMETPUYECKUX TOXAECTB A/15
BbIYMC/IEHNS 3HAYEHWNIA TPUTOHOMETPUYECKUX (YHKLMIA NO OQHOIA
N3 HUX.

N n3yyeHne OCHOBHbIX (hOPMY/T TPUTOHOMETPUM: (DOPMY/Ibl
C/TIOXXEHWSA, YABOEHUA, Npeobpa3oBaHNs CyMMbl
TPUTOHOMETPUYECKMUX PYHKLNIA B NPOM3BeLeHNe U NPOn3BeLeHNs
B CYMMY 1 NPUMeHeHWe Npu BblYUCTIEHUN 3HAYEHUS
TPUTOHOMETPUYECKOTO BbIPAXEHUSA 1 YMPOLLEHNA ero.
O3HaKoM/1IeH1e Co CBOMCTBAMU CUMMETPUM TOYEK Ha eAUHNYHOIA
OKPYXXHOCTU M NpUMeHeHWe X BbiBOLa POPMYN NPUBELEHWA.
PewweHve no opmynam 1 TPUTOHOMETPUYECKOMY KPYTy
NPOCTERLLNX TPUTOHOMETPUYECKUX YPaBHEHWIA.

MpuMeHeHne 06X MEeTOA0B peLleHns ypaBHeHUI (NpuBeaeHne
K IMHEHOMY, KBaJpaTHOMY, MEeTO[, Pa3oXXeHUA Ha MHOXUTeNN,
3aMeHbl MepemMeHHO) Npu peeHnm TPUroHOMeTPUYECKNX
YPaBHEHWIA.

YMeHue oTMeyaTb Ha Kpyre pelleHns npocTenmnx
TPUTOHOMETPUYECKNX HEPABEHCTB.

O3HakoM/IeHNe C NOHATMEM 0BpPaTHbLIX TPUTOHOMETPUYECKNX
(DYHKLMIA.

M3yuyeHune onpeneneHnii apKCUHYC, apKKOCUHYC, apKTaHTeHC
yncna, GopmMynmpoBaHme nx, N306paxkeHne Ha egUHNYHOIA
OKPYXHOCTU, MPUMEHEHNE NPU PELLEHNN YPaBHEHWIA.

PYHKLUUU,UX cBOWicTBaA U rpap ukwu

DYHKUMN. TToHATHE O
HenpepbIBHOCTK

DyHKUUWN.

O3HaKoM/IeHNEe C MOHATMEM NepeMeHHOM, NpuMepaMu
3aBUCUMOCTEN MeXAy rnepemMeHHbIMU. O3HaKOM/IEHWE C NOHATUEM
rpacvka, onpegeneHve NPUHaAIeXXHOCTU TOUKN rpaguky
(hyHKUMK. OnpegeneHne nNo opmyse NpocTeiilen 3aBMCUMOCTH,
BMAa ee rpaduka. BoipaxxeHne no opmyne o4HOM NepeMeHHO
yepes gpyrue.

O3HaKoMeHune ¢ onpeaeneHnemM QyHKUUN, HopmMyanpoBaHue ero.
HaxoxaeHune obnact onpefeneHns n 061actn 3Ha4eHWI

yHKUNN,
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CsolicTBa hyHKLMMN.
IMpadnueckas
WHTepnpeTayus.
Mpumepbl
(MYHKLMOHA/IbHbIX
3aBMCUMOCTeN B
peanbHbIX MpoLeccax u
ABJIEHUSAX.

Ob6paTHble (YyHKLMN

CTeneHHble,
nokasaTesibHble,
norapugmunyeckue n
TPUTOHOMETPUYECKUNE
QYyHKUUN,

Ob6paTHble
TPUTOHOMETPUYECKUNE

DYyHKUNN,

O3HakoMeHne ¢ npuMepammn PYHKLMOHa/IbHbIX 3aBUCMMOCTEN B
peanbHbIX MpoLeccax U3 CMeXHbIX AUCUUNANH. O3HaKOM/IeH e C
[0Ka3aTeNbHbIMU PacCy>XAeHNAMMN HEKOTOPbIX CBOWCTB NMHENHO
N KBagpaTUYHON PYHKLUWIA, NpoBeAeHNe NccneaoBaHNS NMUHEAHON,
KYCOUYHO-NNMHEHOW, APOO6HO-NNHENHON N KBaApPaTUUHO
(hYHKLMIA, NOCTpOeHNe nx rpatMkos. [oCTpoeHUe 1 YTeHue
rpadinkoB QyHKUMiA. NccnegoBaHne yHKuUmumn. CocTaBneHume
BUAOB ()YHKLMWIA NO JaHHOMY YC/I0BUIO, peLleHne 3a4a4 Ha
3KCTPEMYM.

BbinonHeHne npeobpa3oBaHnin rpaduka PyHKUNUN.

N3yueHne noHATUA 06paTHOM (YHKLMK, onpefeneHne Buaa v
NoCcTpoeHmne rpauka o6paTHOM (HYHKLUKN, HAXOXAEHNEe ee
o6nacTu onpegeneHuns n 06nacTn 3HavyeHuii. NMpUMeHeHNe CBONCTB
(hYHKUWIA Npy nccnefoBaHUN YpaBHEHUI U peLleHnn 3a4ay Ha
3KCTPEMYM.

O3HaKoMeHUe C MOHATUEM C/IOXKHON PYHKLMK.

BbluncneHve 3Ha4yeHMI PYHKLWA NO 3HAYEHNIO aprymeHTa.
OnpegeneHne MonoXeHNs TOYKN Ha rpagmke Nno ee KoopamHaTam
1 Hao6opoT.

Wcnonb3oBaHue CBOMCTB (DYHKUMIA ANS CPaBHEHWSA 3HAYEHWI
CTerneHen n norapngmos.

MocTpoeHmne rpaUKoB CTENEHHbIX U NOrapuMUUYECKUX PYHKLMIA.
PelueHne nokasaTe/bHbIX; U IOrapuOMUYecKnX ypaBHeEHU 1
HepaBeHCTB M0 M3BECTHLIM aNropuTMam.

O3HaKoM/eHne C NOHATMEM HEMpPepbIBHOW NepuoLuyecKoii
(hyHKLMKN, (hOPMYNMPOBaHME CBOWCTB CMHYCA U KOCUHYCA,
MOCTPOEHME NX TPaUKOB.

O3HaKoM/eHWe C MOHATMEM FapMOHUYECKUX KONlebaHUi 1
npuMepamun rapMoHUYecKnx KonebaHuin ana onucaHus npoLeccos
B ()M3MKe 1 fpyrnx obnactax sHaHuUS.

O3HaKoMNeHne ¢ NOHATUEM Pa3pbiBHOW NEPUOANYECKOA DYHKLUN,
(hopMynMpoBaHMe CBOMCTB TaHreHca U KOTaHreHca, NoCTpoeHue
NX rpatnKos.

MpumeHeHWe CBOCTB PYHKLUWNIA ANS CPABHEHUSA 3HAUYEHWI
TPUTOHOMETPUYECKUX (DYHKLMWIA, peLueHns TPUrOHOMETPUYECKUX
YPaBHEHWIA.

MocTpoeHune rpakoB 06paTHbIX TPUTOHOMETPUYECKUX PYHKLUN
1 onpejesieHne no rpagmkam ux CBOMCTB.

BbinonHeHvne npeobpa3oBaHns rpaiMKos.
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HAYANTA MATEMATNYECKOIO AHAJTN3A

MocnefoBaTeIbHOCTH. O3HaKoMNeHUe ¢ NOHATMEM YMCOBOM MOCeL0BaTENbHOCTMH,
cnocobamu ee 3afaHuns, BbIYNCNEHUSMMN €€ YNIEHOB.
O3HaKoMMeHWe ¢ NOHATMEM Mpeaena Nocnefo0BaTeIbHOCTM.
O3HaKOMNEHUE C BbIYNCNEHNEM CYMMbl 6BECKOHEYHOMO YNCN0BOr0
psfa, Ha NPUMEpPE BbIYNCIEHNS CYMMbl 6ECKOHEYHO YObiBatOLLEl
reomMeTpUYEeCcKOn NPorpeccun.
PewweHune 3aaa4y Ha npumepe GOpMy bl CYyMMbl GECKOHEYHO
y6bIBalOLLEe reoMeTPUYECKON NPorpeccum.

MpousBogHas 1 ee O3HAKOMJIEHWE C MOHATUEM MPOWN3BOLHON.

NPYMEHEHMe. N3yuyeHre v popmynmpoBaHne ee MeXaHU4eCKoro reoMeTpuyeckoro
CMbIC/Na, U3y4eHne anropuTma BblYUCIEHNSA NPOU3BOAHON Ha
npumepe BblYNCNIEHUS MTHOBEHHOW CKOPOCTU W YrON0OBHOIO
KO3(h(puumeHTa KacaTeNlbHOM.

CocTaBfieHVe ypaBHeHUs KacaTenbHOM B 06LeM BUAE.

YcBoeHue npaBun anugdepeHunposaHuns, Tabnumubl NPOU3BOLHbIX
3NeMeHTapHbIX PYHKUNA, NpUMEHeHWE Ana andhdepeHUnpoBaHns
(hYHKL WA, cOCTaBNEHUSA ypaBHEHMWS KacaTe/IbHOWA.

I3yuyeHne Teopem 0 CBA3M CBOWMCTB (DYHKL MW M MPOU3BOAHOI,
(hopMyNNpPOBKA UX.

MpoBefeHMe ¢ NOMOLLbIO MPOM3BOAHOW UCCNeA0BaHUA (DYHKLNN,
3aflaHHON opMynoiA.

YCcTaHOBNEHME CBA3N CBOMCTB (PDYHKLMUMW 1 MPOU3BOAHON NO NX
rpagukam.

MprvMeHeHVe NPOM3BOAHONM ANA pelleHns 3afay Ha HaXoXaeHne
Hanbo/bLIEero, HaMEeHbLUEro 3Ha4YeHNA N Ha HaX0oXAeHune
3IKCTpeMyMa

O3HaKoMneHue ¢ NOHATMEM MHTerpana u nepoobpasHoii.
MepBoobpasHas u M3y4yeHune npasunna BblYUCIEHNA NePBOOOPA3HON 1 TEOPEMbI
WHTerparn. HbloToHa - JleilbHuMLa.
PelleHKne 3afa4y Ha CBA3b NePBOOOPA3HOI 1 ee NMPOM3BOLHOM,
BblUMC/ieHe NepBo0Opa3Hoi ANA AaHHOW PYHKUNN.
PelleHune 3aa4 Ha NPYMeHeHWe UHTerpana 415 BblYUCNEHUS
(hM3nYeCKNX BEIMUYUH U NOLALEN.

YPABHEHWA N HEPABEHCTBA

YpaBHEHNA U CUCTEMBI O3HakomeHune ¢ I'IpOCTeVILIJVIMI/I cBefeHNAMUN O KOPHAX

ypaBHEHUIA. anrebpanyeckux ypaBHeHUW, MOHATUAMU UCC/Ie[0BAHUA YPABHEHU
HepaBeHcTBa N W CUCTEM YPABHEHUNA.
CUCTEMbl HepaBeHCTB C W3yuyeHue Teopun paBHOCUIBHOCTM YPaBHEHWUIN U ee NPUMEHEHUS.
ABYMS MepeMeHHbIMMU. MoBTOpeHMe 3annCK pelleHns CTaH4apTHbIX YpaBHEHWA, MPUeMoB
npeobpa3oBaHns ypaBHEHWI AN CBEAEHNSA K CTaH4APTHOMY
YPaBHEHMUIO.
PelleHne paunoHanbHbIX, MPpaLuoHanbHbIX, MOKa3aTebHbIX U
TPUTOHOMETPUYECKMNX
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YPaBHEHWI 1 cUCTeM.
Vcnonb3oBaHue CBOMCTB U rpanKoB (DYHKLUUIA ANs peLleHns
ypaBHeHWI. MOBTOPEHME OCHOBHbLIX NPUEMOB PELLUEHUNS CUCTEM.
PelleHne ypaBHEHWI C NPUMEHEHMEM BCEX NMPUEMOB (Pas3noXeHms
Ha MHOXWTeNN, BBeAEHNE HOBbIX HEM3BECTHbIX, NOACTaHOBKM,
rpadpuyeckoro metoga).
PelleHne CUCTEM YpaBHEHWI C NPUMEHEHMEM Pa3/INYHbIX CNOCO60B.
O3HaKoM/eHne ¢ 06 MU BONPOCaMMN PELLEHNS HEPABEHCTB U
MCNO/Ib30BaHME CBOMNCTB N rpathkoB (DYHKLUMIA NPy peleHnmn
HepaBeHCTB.
PelleHMe HepaBeHCTB Y CUCTEM HEPABEHCTB C MPUMeHeHne
Pa3IMYHbIX CNOCO6OB.
MprMeHeHe MaTeMaTUYeCKUX METOLOB 415 peLleHns
cofepxaTenbHbIX 3afay M3 pasnyHbIX 061acTeil HayKn un
npakTUKnU. MHTepnpeTMpoBaHme pe3ynbTaToB C yYeTOM peasibHbIX
OrpaHUYeHui.

SNEMEHTbI KOMBUHATOPUKW, TEOPUM BEPOATHOCTEWN U CTATUCTUKMN.

OCHOBHbIE NOHATUA N3yuyeHne npasmna KOMOUHATOPUKN U NPUMEHEHWE NPY PELLEHNN
KOMOWHATOPUKMN. KOMOMHATOPHbIX 3afad.
PelleHne KOMBMHATOPHbIX 3aa4y METOAO0M nepebopa 1 no
npaBunly YMHOXEHWUS.
O3HaKoM/IeHUe C MOHATUAMU KOMOUHATOPUKN: pasMeLLeHNAMN,
nepectaHOBKamMun U opMynamm aas Ux BblYUCIEHUS.
O6bACHEHME Y MPUMeHeHWe GopMyn ANA BbIYUCIEHNS
pasMeLlLeHniA, NepecTaHOBOK M COYETaHWI NMPuK PELIEHUI 3adau.
O3HakomieHne ¢ 6UHOMOM HbIHOTOHA M TpeyrosbHUKOM lackans.
PelleHne nNpakTUYecKMx 3agay ¢ UCNOMb30BaHNEM MOHATUIA 1
npaBui KOM6GMHATOPMKMN.

ANeMeHTbl Teopun N3y4yeHne Knaccnyeckoro onpegeneHnsa BeposSiTHOCTU, CBOMCTB
BEPOATHOCTW. BEPOATHOCTMW, TEOPEMbI O CYMMe BEPOSTHOCTE.
PaccmMoTpeHue NpUMEPOB BbIYMCIEHNS BEPOSITHOCTEN. PelleHune
3a/lay Ha BblYMC/IEHNEe BEPOSTHOCTEN COBbITUIA.

MpeacTaBneHne gaHHbIX  O3HAKOM/EHME C NPeACTaBNeHUSMU YACNOBLIX faHHbIX W X

(Tabnuubl, gnarpammbl,  XapakTepUCTUKaMU.

rpaduknm). PelueHMe NpaKTUYeCKMX 3a7a4 Ha 06paboTKY YMCNOBBLIX AaHHBbIX,
BbIUMCIEHNE NX XaPaKTEPUCTUKN.
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MNpamMble U N10CKOCTU B
NPOCTPaHCTBE.

MHororpaHHukmn

FTEOMETPUNA

dopMynuMpoBKa ¥ NpuUBEAEHWE  AOKa3aTeNbCTB  MNPU3HAKOB
B3aMMHOI0 PacnofioXXeHUs NPSIMbIX U NIOCKOCTe. Pacno3HaBaHue
Ha uYepTeXax W MOAEeNAaX pas3finiHbIX CAy4YaeB B3aMMHOr0
PacnonoXeHUs NPAMbIX W MNAOCKOCTEN, apryMeHTUPOBaHME CBOMUX
CY)KAEHWNA.

dopmynupoBaHme  onpefeneHwii,  NPU3HAKOB W CBOWCTB
napanfieNibHbIX U NepneHANKYNSPHbIX NIOCKOCTENR, ABYTPaHHbIX U
NIMHENHbIX YrNoB.

BbiNoNHEHWE MNOCTPOEHWUA YIN0B MeXAy NpAMbIMKA, NPAMOA ©
MNOCKOCTbH,  MeXAy  NAOCKOCTAMM MO OMUCAHMK U
pacno3HaBaHWe UX Ha MOAeNsAX.

MpMMeHeHMe MPU3HAKOB W CBOMCTB PacnofioXXEeHUA MNPSMbIX W©
MI0CKOCTeM npwu peLleHnn 3ajau.
N306paxxeHne Ha pPUCYHKaX T KOHCTPYMpOBaHME Ha MOAenax
NepneHAnKYNApoB M HAK/OHHbIX K  MJIOCKOCTU,  NPSAMbIX,
napannenbHbIX MAOCKOCTEN, YrNOB MeXAy MPSMOA M NIOCKOCTbHO
" 060CHOBaHMe NMOCTPOEHNS.
PeweHne 3agay Ha BbIYNC/IEHWNE TEOMETPUYECKUX BEUYMH.
OnucbiBaHME pPaccTOAHMUA OT TOYKM [0 NAOCKOCTM, OT NPSAMON Ao
MNOCKOCTWN, MeXAy MAOCKOCTAMMU, MeXAY CKPEeLiMBakLWmMMncs
NPSAMbIMU, MeXAY MPON3BO/bHLIMU (DUrypaMn B MNPOCTPAHCTBe.

®opmMynupoBaHMe W  [OKa3blBaHWE OCHOBHbIX TeopeM O
paccTostHNAX( Teopem CyLlecTBOBaHUS, CBOWCTBA).
N306paxeHns Ha uepTexxax W  MOLENAX  PacCTofHUA WU
060CHOBaHMe CBOMX CyXAeHuin. OnpefeneHne W BblYUC/IEHUE
paccTosiHMin B npocTpaHcTBe. [lMpuvMeHeHWe (OPMYN U TEOpPeM
niaHuMeTpun ans peLeHuns 3ajau.
O3HakoMneHue € MOHATWEM napannesibHoro MPOeKTUPOBAHUSA U
ero csoicTteamMmu. DOpMyNnMpoBaHWe TeopeMbl 0 Maowaau
OpPTOroHanbHOWA npoexumm MHOTOYro/IbHUKa.
MpUMEHEHMEe CBOUX CYXAEHW/A O B3aMMHOM PacrnooXeHun
MPOCTPaHCTBEHHbIX (YUryp.

OnucaHve 1 XapakKTepuCcTMKa pas/iniHbiX BUAOB MHOTOrpaHHUKOB,
nepeyncneHune nx 3/1EMEHTOB 7 CBOMWCTB.
N306paxeHne MHOrOrpaHHWKOB W BbIMO/IHEHNE MOCTPOEHUA Ha
N300paxKeHNAX " MoZensax MHOTOrpaHHMKOB.
BbluncneHve NMHeHbIX 3N1EMEHTOB W YINOB B MPOCTPAHCTBEHHbIX
KOH(Urypaumsx, aprymeHTUpoBaHme CBOUX CYXAEHWA.
Xapaktepuctnka U M300paxeHUe  CeyeHWs,  pPasBepTKM
MHOFOrpaHHWKOB,  BbIYMCIEHWe  nowajei  NOBEPXHOCTEN.
MocTpoeHne npocTelwnx cevyeHui Kyb6a, NpuUsmbl, NUpamuibl.
MpuMeHeHne  (hakTOB U CBEAEHUA U3 MNAHUMETPUWN.
O3HakoMneHne ¢ BMAAMU  CUMMETPUI B MNPOCTPaHCTBe,
(hopmynupoBaHue onpegeneHnii U CBOWCTB. XapaKTepucTuka
CUMMETPUM Ten BpaLLeHus 7 MHOTOrpaHHMKOB.
MpuMeHeHWe CBOWCTB CUMMETPUM  MpPU  pelleHun  3ajad.
Ncnonb3oBaHue NPUOOPETEHHbIX 3HAHUI [1S UCCNefOoBaHUA W©

MOZENNPOBaHUA HECNOXHbIX 3ajau.
N306paXkeHNe OCHOBHbIX MHOTFOrpaHHWKOB W BbIMOJIHEHME
PUCYHKOB no YCNOBUAM 3afau.
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Tena v NoOBepPXHOCTHU
BpalleHns

N3mepeHna B reomeTpumn

KoopanHaTbl N BEKTOpPbI

O3HakoM/fieHNe C BuAaMu Ten BpalieHusi, HOpMYIMPOBaHWUE WX

onpeaeneHuni n CBOICTB.
dopmMynupoBaHMe TeOpPeEM O CEYeHUM Lwapa MOCKOCTbI0 MU
MA0CKOCTH, KacaTeNbHO K cthepe.

XapakTepucTnka n nsobpaxeHue Ten BpalleHUs, UX pasBepTKW,
CeyeHms.

PeweHne 3afay Ha MNOCTPOEHWE CEYEHWA, BbIYMC/EHWUE [JIVH,
paccTosaHWin, yrnos, nnowagen. [lpoBefeHNe [OKasaTebHbIX

paccyXieHuni npu peLleHnm 3ajau.
MpuMeHeHNe CBOICTB CMMMETPUM MpPU pelleHun 3afay Ha Tena
BpalLeHus, KOMOMHaLNIo Ten.

N306paXkeHne OCHOBHbLIX KPYFbIX TeN U BbIMO/IHEHWE PUCYHKA MO
YCNOBMIO 3afjauu.

O3HakOMMeHMe C MOHATUAMM NAoWaan u obbema, akcMomamu u
CBOMCTBaMMU.

PelweHne 3afa4y Ha BblYMC/ieHWe nnowage NAOCKUX QUryp c
NPUMEHeHWEM  COOTBETCTBYWOLWMUX (opMyn U (hakToB U3
nnaHUMeTpun.

N3yyeHne TeopeM O BbIYWUC/EHUN O0OBLEMOB MPOCTPAHCTBEHHbIX
Ten, pelweHUs 3afjay Ha NpUMeHeHue (OpPMYyn W BblYUCIEHNA
00bEMOB.

N3yueHne opmyn AN BbIYUCNEHUS MNNOLWLAAEA MOBEPXHOCTEW
MHOrOrpaHHNKOB 7 Ten BpaLLeHms.
O3HakOM/IeHMe C MeTO4OM BbIYWUC/AEHUS NAoWwagM MOBEPXHOCTU
cepel.

PelleHne 3ajay Ha BblYUC/EHWE N0OWAAEA  NOBEPXHOCTU
NMPOCTPAHCTBEHHbIX TeN.

O3HakOMMeHMe C MOHATMEM BekTopa. WM3ydyeHue [OeKapTOBOW
CUCTEMbI B MPOCTPaHCTBE, MOCTPOEHWE MO  3afaHHbIM
KoopAaMHaTaM TOYeK W MJIOCKOCTEW, HaxO0XAeHUe KOoopauHaT
TOYEK.

HaxoxgeHne  ypoBHEM  OKPYXHOCTW,  cdepbl,  NIOCKOCTMW.
BbluncneHuve paccTosAHWI Mexay TOYKamu.
N3yyeHne CBONCTB BEKTOPHbIX BEWYMH, MNpPaBU HaxOXAeHWs
KOOpAMHAT BEKTOpa B MPOCTpaHCTBe, MNpaBun AeiCTBUIA C
BEKTOpamu, 3aflaHHbIMK KOOpANHaTaMu.
MpMMeHeHne Teopun nNpU  peleHnn 3ajad  Ha [elcTBus ¢
BEKTOpPaMW.

N3yyeHne CKansgpHOro npou3BefeHUs BEKTOPOB, BEKTOPHOIO
YpaBHeHUS NpsAMOA M NAOCKOCTW. [MpumeHeHWe Teopun npu
pelweHnn 3ajay Ha AencTBUA C BEKTOPamMmn, KOOPAMHATHbLIA METOS,
NpYMeHeHWe BEKTOPOB [ANA BbIYUC/IEHUS BeVMYMH  YINI0B U
PacCTOSHWIA.

O3HakOMNeHMe C [0oKasaTe/lbCTBAMW TEOpPeM CTEpeoMeTpun O
B3aMMHOM  pacrnofoXeHUM  MNpPAMbIX M MNJOCKOCTeA ¢
MCNO/Ib30BAHMEM BEKTOPOB.
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S TEMATUKA VWHAMBUAYAJIbHbIX NMPOEKTOB.

1.HenpepbiBHbIE ApO6MK.

2.MpuMeHeHe CNOXHbIX MPOLLEHTOB B 3KOHOMWYECKMX pacyeTax
3.MapannensHoe NPoeKTUpOBaHKe.

4.CpefiH/e 3Ha4YeHUA U UX NPUMEHEHNE B CTAaTUCTUKE.

5.BeKTOpHOe 3ajaHune NpPsMbIX 1 NI0CKOCTEN B NPOCTPaHCTBeE.

6.CNnoXeHne rapMoHNYECKNX KonebaHuia.

7.pahmyeckoe peweHne ypaBHEHNIA N HepaBEHCTB.

8.NpaBnbHbIE N NONYNPaBU/IbHbIE MHOTOTPaHHUKMN.

9.KOHMYeCKMEe CeYEeHUA N UX NPUMEHEHNE B TEXHUKE.

10.NMoHATHE g depeHLMana 1 ero NPUNOXKEHNS.

11.CxemMbl MOBTOPHbIX UCNbITAHUI BepHynnn.

12.ccnepoBaHne ypaBHEHU N HEPABEHCTB C MapaMeTpoM.

13.3aflayn Ha BblYMC/IEHWe naowagen W 00bLeMOB Ten  BpalweHus
MHOTrOrpaHHMKOB

14.3agaun Ha Hambosfbllee WU HauMeHbllee 3HavyeHue BeIMYUH U MEeTObl
peLLeHuns

nXx

15.MppaymoHanbHOCT B apxXuTekType. MoakoBoo6pasHble U CTpenbyaTbie apKu ¥

Kynona
16.KomnnekcHble yucna

17.NMnpamngpl - caMble COBEPLUEHHbIE COOPYXKEHUS B MUpPE
18.CtaTucTnyeckoe nccnepoaHme «Mup yBneyeHuUii COBPEMEHHOIO CTyeHTa»
19.PyHKUMN B NPUPOAE U TEXHUKE

20.MpaBnnbHbIE MHOFOrPaHHUKN B HayKe ¥ NMOBCEAHEBHOM XXN3HU
21 .ErnneTtckue nupamuibl - COBEpPLUEHCTBO (hopMmbl

22.Yenosek. MaTtemaTuka. >XenesHaa gopora

23/1orapu@mbl BOKPYT Hac

24.Cnupann B MaTemMaTuUKe 1 OKpyXXaroLlem mupe.

25.TaliHbl 30/10TOr0 CEYEHMS.

26.«MaTtemaTunyeckoe» nckycctso M. K. Swiepa.

27.'pabl 1 UX NPUMEHeHMe.

28.'eoMeTpuA B XXMBOMNUCU, CKYNbNTYPE U apXUTEKTYpeE.
29.®pakTanbHaa reomeTpus.

30.Hacnepgue Mudaropa.

31.Teopus BEPOATHOCTEN B a3apTHbIX UTpax.

32.CMMMeTpMA - OCHOBOMOMAratLWmnini NPUHLMN yCcTporcTBa MUpa.
33.Mnpamunabl B NPOLLIOM, HAaCTOALLEM N ByaYLLEM.

34.Mopuc duwep - matemaTmka UM NCKYCcCTBO?

35.NapMoHMA 1 coBepLleHCTBO MNaTOHOBLIX Ten.

36.06beMbl X NoOWAAM MOBEPXHOCTE NpaBWUbHbIX MHOFOFPaHHWKOB U Ten

BpaLleHus;
37.AMOpP(HbIE N306PAKEHNS;
38.apMOHUS B apXUTEKTYpPe - HeNNHENHasa NepcrneKTuBa;

24



39.Ermnetckue nupamungbl;

40.Y30pbl CUMMETPUN,

41.30N10TOe cevyeHne U nNMpamnaa;

42 MaTemaTuka n apxXnTekTypa;

43.30M10Tble cNupann 1 “neHtaroHasbHas” CUMMETPUS B XXNBOW NPUPOLE;
44.TaliHa ernneTcKoro KaneHgaps;

45.MatemaTnuka N rapMoOHUs B My3blKe,;

46.Yucna MNunaropa n cpegHee rapMoHNYECKOE B MY3bIKE;
47.MaTtematunka ans 6yayuiero n B Moei npodgeccum;

48.MpouUEeHTbI B HALLEW XU3HW.

49.Ipadhmyeckoe npefcTaB/ieHNe CTaTUCTUYECKUX AAHHbIX.
50.MaTtemMaTnyeckme OCHOBbI CTUXOCNOXEHNS.

51 .MaTemaTnyeckme 0CHOBbI MYy3blKas/ibHbIX CO3BY4UIN.
52.MatemaTunKa pacTeHUn N XXNBbIX OPraHn3mMoB.

53.MaTtemaTunKa 1 3aKOHbl KPacoThl.

54.MatemaTnyecKnii UBETHUK: po3bl 'BMAO "paHam.

55.YepTexu, urypbl, TMHUMA N MaTeEMaTUYECKNE PacyeTbl B KPOMKE U LUNTbE.
56.MaTtemaTunKa 1 cnopr.

57.MopgenupoBaHne 0COGEHHOCTEN LWaxMaTHOW LOCKMW.
58.Hymeponorusa - mud unm peanbHOCTL?

59.Teopus BEPOATHOCTEN B XXMU3HW MYer.

60.MartemaTnyeckoe MOAeNMpoBaHNe OKpY>XXatoLen cpeabl.
61.30/10TOE CeyeHne B MaTeEMATUKE.

62.f'apMOHNYECKNIA  TpeyronbHUK  JlerbHuua. NcTopus n NPUYUHBI
BO3HMKHOBEHUS.

63.Yncna dunb0oHauY4mn CBoNCTBa U NPUMEHEHWE NPU PELLEHNM 3a4ay.
64.Yncna MepceHa. CoBepLueHHble uncna. Teopema diinepa.
65.CeTn LLTelHepa.

66.MatemaTmnyecknin GUNLAPA.

67.Cothn3Mbl N NMapagoKChbl.

68.MaTemaTnyeckme XapakKTepUCTUKN ermneTcKUxX nupaMmung,.
69.0unodhaHTOBbI ypaBHEHMS.
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