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1. [logcHUTeE/IbHAA 3alIUCKaA

Pabouas nmporpamma o criennanbHOCTH 43.02.14 ['ocTHHUYHOE JIEJI0 COCTAaBJICHA HA OCHOBE
OPUMEPHOM mporpamMMbl 00mieoOpa3oBaTenbHON yueOHOH aucuMIUIMHBL «MaTemaTtukay s
npodeccHoHaIbHBIX 00Pa30BaTEIbHBIX OpraHU3aANH.

PaGouass mporpamma oOmieoOpa3oBaTeNnbHON y4eOHON mUCHHUIUTMHA «MaremaTuka»
npeaHa3HadycHa JJIS HU3y4dCHUA MaTE€MaTUuKN B HpO(i)CCCI/IOHaHBHBIX O6pa3OBaTeJIBHBIX
opranuzaiusax CI1O, peanusyronmx o0pa3oBaTeIbHYIO IPOrPaMMy CPEIHEro 00IIero oopa3oBaHus
B mpezaenax ocBoeHus mporpammbl [IIICC3 Ha 6a3e OCHOBHOTO 00mIero oOpa3oBaHUs IpU
MIOJITOTOBKE CIEIMAIMCTOB CPETHETO 3BCHA.

PabGouass mporpamma pazpaborana Ha ocHoBe TpeboBanuii ®PI'OC cpemnero oO1mero
o0pa3oBaHUs, TPEIBABISIEMBIX K CTPYKTYpE, COICPXKAHUIO W PEe3yJbTaTaM OCBOCHHUS Y4eOHOI
TUCIHUILINHBI «MaTtemaTrka», 1 B COOTBETCTBHM ¢ PekoMeHIalusIMu 10 OpraHu3aluy MOJIy4eHUs
cpenHero odmiero obpazoBaHUsi B TpeJeliax OCBOCHHUS 0O0pa3OBaTENbHBIX MPOTPAMM CPETHETO
po¢eCCHOHAIBHOTO 00pa30BaHus Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHus ¢ YUYETOM TpeOOBaHUMA
benepanbHBIX TOCYAApCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOJNYyYaeMOW CIEIHATbHOCTH
cpenHero npodeccruonanbHoro odpa3zoBanus (muckMo JlemaprameHTa rocyaapCcTBEHHOM MOJIUTUKU
B chepe nmoxroroBku padbounx kaapos u JI1O Munobpuayku Poccum ot 17.03.2015 Ne 06-259);
OI'OC COO, Koncrtutyuuu Poccuiickoit ®eneparuu, KonBenuun OOH o mpaBax peGeHka,
YUUTBHIBAET PETUOHAJIbHBIE, HALlMOHAJIBHBIE U ATHOKYJIBTYPHBIE IOTPeOHOCTH Hapo10B Poccuiickoii
Oenepanun, oOecrneyuBaeT AOCTHKEHHE OO0y4aroUuIMMHCs OO0pa3oBaTeNbHBIX pPE3yJIbTaTOB B
COOTBETCTBUU C TpeboBaHusiMu, yctaHoBieHHbIMU DI'OC COO, ompenensier uenu, 3amadd,
IUTAHUPYEMBIE Pe3yJbTaThl, COACpPKAHME U OpraHU3alui0 00pa30BaTENbHON JEATEeNbHOCTH Ha
YpOBHE CpEAHEro 0OImero o0pa3oBaHHs W PeaTU3yeTcss 0O0pa30BaTEIIBHON OpraHu3anuell depe3
YPOUHYI0O M BHEYPOUHYIO [ESATEIBHOCTh C CcOOMIoJeHHeM TpeOOBaHHM TOCYJapCTBEHHBIX
CaHUTAPHO-ITUICMHOJIOTHICCKUX TIPABHI M1 HOPMATHBOB.

Leasimu peaJm3alul OCHOBHOW 00pa30BaTEILHOW MPOrpaMMbl CPEIHEro OOIIero
00pa3oBaHus SBISIOTCS:

CTAHOBJICHUC U PA3BUTHUC JIUYHOCTHU 06yan0merocsI B €¢ CaMOOBITHOCTU U YHUKAJIbHOCTH,
OCO3HaHHE COOCTBEHHOM WHAUBUAYAJIBHOCTH, IIOABJIICHHUC JKHU3HCHHLIX IUIAHOB, TOTOBHOCTH K
CaMOOIIPEACTICHUIO,

JOCTHIKCHHUC BBIITY CKHUKaAMHU IJIAaHUPYEMBIX PE3YJIbTATOB: KOMHGTGHHI/Iﬁ n
KOMHGTGHTHOCTeﬁ, OIIPEACIIACMBIX JINYHOCTHBIMU, CCMCﬁHBIMH, O6IJ_IeCTBeHHBIMI/I,
ToCy1apCTBECHHBIMHA HOTpe6HOCT$IMI/I U BO3MOXHOCTAMU 06yqafomerocs[, HHILHBHHyaﬂbHOﬁ
O6paBOBaTeJIBHOI>'I TpaCKTOpI/Ieﬁ €T0 pa3BUTUA U COCTOAHUEM 310POBbA.

IIpunuunbl 1 noaxoasl K GOpMHPOBAHMI0O OCHOBHOI 00pa30oBaTe/IbHOM NMPOrpaMMbl
cpeaHero oomero o0pazoBaHus

Metonmonornyeckor ocHoBoH PI'OC COO gBiseTcst CUCTEMHO-IEATEILHOCTHRIN MOAX0,
KOTOPBIN ITPEAIIOIATraeT:

dbopMUpOBaHHE TOTOBHOCTHM OOydYalOIIUXCS K CaMOPa3BUTHIO M  HENPEPHLIBHOMY
00pa3oBaHMIo;

MPOEKTUPOBAaHME W  KOHCTPYHUPOBAaHWE  pa3BHUBAMOIIEd  00pa30BaTEIbHONW  Cpelbl
OpraHM3aIiy, OCYLIECTBIIAIONMIENH 00pa30BaTeNbHYIO 1€ATEIbHOCTD;

AKTUBHYIO y‘-IC6HO-H03HaBaTCJ'IBHy10 ACATCIIBHOCTD 06yqafom1/1xc51;

MIOCTPOEHHE 00pa30BaTENbHON MEATEIBHOCTH C YYETOM HHAMBHIYaAJIbHBIX, BO3PACTHBIX,
MICUXOJIOTHYECKUX, (PU3UOTIOTMUECKUX 0COOEHHOCTEH 1 3/J0pOBbsl 00YYarOIIUXCA.

Copepxanne paboueil mnporpammbel «MaTemaTuka)» HalpaBlI€HO Ha JOCTH)KEHHE
CIEAYIOLIUX LEIIEH:



o obecriedeHrss CHOPMHPOBAHHOCTU TPEACTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHUX (PaKTOpaxX CTAHOBICHUS MaTEeMaTHKHU;

° oOecnieueHrs c(HOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MaTEeMaTHYeCKOTO
MBIIUICHHUS,
° obecniedyeHrs cHOpMUPOBAHHOCTH YMEHHUM MPUMEHSTH MOJNyUYE€HHbIE 3HAHUS IPU PEIICHUN

Pa3InYHbIX 3a1a4;

° obOecnieueHuss  cOPMHPOBAHHOCTH  MpPEACTAaBICHUM O  MaTeMaTHKE KaK  4acTu
00111e4YeIOBEUECKOM KYJIbTYpbI, YHHUBEPCAJIBHOM S3bIKE HAYKH, IIO3BOJIAIOIIEM OIUCHIBaTh U
U3y4aTh pealibHbIe MMPOLIECCHI U SBJICHHUS;

° obecrieueHre CHOPMUPOBAHHOCTH TMPEACTABICHUNH O MaTeMaTHKE KaK YacTH MHPOBOM
KyJIbTYpbl U O MECTE MaTeMaTHKH B COBPEMEHHOW IMBWJIM3ALMHU, O CHOCO0ax OMUCAHHs Ha
MaTEMaTUYECKOM SI3BIKE SIBICHUN PEaIbHOTO MUPA;

o obOecrieueHue C(i)OpMI/IpOBaHHOCTI/I HpeI[CTaBJ'IeHI/Iﬁ O MAaTreéMaTHU4dCCKUX IIOHATHAX KaK O
BaKHEHUIIINX MaTEMaTHYCCKUX MOZACIIAX, ITO3BOJIAIOIHNX OIMCBIBATH U U3Yy4YaTh PAa3HBIC MMPOLECChI U
SABJICHUSA; IOHMMAaHHUC BO3MOKHOCTH dKCUOMATHYCCKOT'O ITIOCTPOCHUA MAaTECMATHICCKUX TeOpHﬁ;

° BJIAJICHUE METOJAMM JI0KA3aTEJIbCTB W AJITOPUTMOB PEIIEHUS; YMEHHE HX IIPUMEHSATb,
IIPOBOJUTH JOKA3aTEIIbHbBIE PACCYKICHUA B XOI€ PELICHU 3a/1a4;

° BJIAACHUC CTaHAAPTHBIMU IIpUEMaMK PCHICHUA palUuOHAJIBHBIX W HWppaluOHAJIbHBIX,
MMOKa3aTCJIbHbIX, CTCIICHHBIX, TPHUIOHOMCTPUYCCKUX ypaBHCHI/Iﬁ U HCPABCHCTB, HX CUCTCM;
HCIIOJIb30BAHUEC I'OTOBLIX KOMIIBIOTCPHBIX IMPOrpamMm, B TOM 4YHCIC JIA IIOHMCKA IMYTH PCIICHHA U
HIUIIOCTpAlMU pCIICHUS ypaBHCHI/Iﬁ 1 HCPABCHCTB;,

° obecnieueHre C(HOPMHUPOBAHHOCTH TIPEICTABICHUA 00 OCHOBHBIX TOHSATHUSAX, HICAX U
METOJIaX MaTeMaTUYECKOT 0 aHAJIN3a;

° OBJIAJICHUE OCHOBHBIMM IOHATHUSAMM O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, UX OCHOBHBIX CBONCTBax; c()OPMHUPOBAHHOCTb YMEHHUS paclio3HaBaTh Ha YepTEXKax,
MOJIEISIX U B pEaJlbHOM MHpE TIeoMeTpuueckue (QUrypbl; IPUMEHEHUE H3YUYEHHBIX CBOMCTB
reoMeTpuueckux Guryp u Gopmyi A peleHusl TeOMETPUUECKUX 3a/1ad U 3a]1a4 C MPaKTUYECKUM
COJIEPIKaHUEM;

° c(OPMHPOBAHHOCTh MPEJCTABICHUNA O Mpolleccax U SBICHUAX, UMEIOUIMX BEPOSTHOCTHBIN
XapakTep, O CTATUCTHUYECKHX 3aKOHOMEPHOCTSX B pEaJbHOM MHpE, 00 OCHOBHBIX TOHSTHUSX
JJIEMEHTApPHOU TEOPUH BEPOSTHOCTEM; YMEHHUM HAXOAWUTHh U OLIEHUBATH BEPOSTHOCTU HACTYILICHUS
COOBITUI B MPOCTEHHIMX MPAKTUYECKUX CHUTYalUsX U OCHOBHbBIE XapaKTEPUCTHKU CIy4YailHBIX
BEIINYUH;

° BJIAACHUC HABBIKAMHW HCIIOJIB30BAHUA T'OTOBBIX KOMIIBIOTCPHBIX HPOIrpaMM IIpHU PCUHICHUUN
3aaad.

B pabouyio mporpamMmy BKIIOYEHO COJAEp)KaHHE, HANpaBlIeHHOE Ha (OpMHpOBaHHUE Y
CTYJICHTOB KOMIIETCHIINM, HEOOXOMMMBIX s KadecTBeHHOro ocBoeHus [ITICC3 wna 06aze
OCHOBHOTO 001I[ero o0pa3oBaHWs C MOJyYEeHHEM CpelHero oOIero oopazoBaHUSI - MPOTPaAMMBbI
MOATOTOBKHU CIICIIMAJINCTOB CPETHETO 3BEHA.



1.1. OO01as XxapaKTepUCTHKA Y4eOHOU AUCHUIIMHbI«MaTeMaTUKa».

Marematuka sBisieTcs: (QyHIaMEHTAIBHOW 00IIe00pa3oBaTeIbHON JTUCHMUIUIMHON €O
CIIO)KMBUIMMCS ~ YCTOWYMBBIM  COJEpXaHMEM M OOMMMHU TpeOOBAaHUSAMH K TOJATOTOBKE
oOyyJaronuxcs.

B mpodeccronanpHbIx 00pa3oBaTeNbHBIX OPTaHU3AIMIX, PEATN3YIOMINX 00pa30BaTEIbHYIO
nmporpammy cpenHero obmero oopasoBanus B mnpezaenax ocBoeHus IIIICC3 nHa 6a3e OCHOBHOTO
o0m1ero o0pa3oBaHus, U3YYCHHE MATEMATHKH UMEET CBOM OCOOCHHOCTH.

OOuue nenu u3ydyeHust MaTeMaTUKH TPAAULIMOHHO PEANNU3YIOTCS B UEThIPEX HalpaBJICHUSIX
- obmiee mpencraBieHHe 00 WAEAX M METOAAaX MAaTeMaTHKH, WHTEJUIEKTyallbHOE pa3BHUTHE,
OBJIa/IeHUE HEOOXOAMMbBIMM KOHKPETHBIMU 3HAHUSAMHU U YMEHHUSMHU, BOCIIUTATEILHOE BO3ICHCTBUE.

B coorBerctBuu ¢ mpussatoi Konuenmuein pa3BUTHS MaTeMaTH4YECKOIO 0Opa3oBaHUS B
Poccuiickoit ®enepanuu, mMareMaTHueckoe OOpa30BaHME pELIaeT, B YacCTHOCTH, CIEIYHOIIUe
KIIIOUEBBIE 33]1aUU:

«IIPEeIOCTaBIATh  KaXJAOMy  OOydYaroleMycsi BO3MOXKHOCTb  JOCTHXKEHMSI  YPOBHS
MaTeMAaTHYECKUX 3HAHUHN, HEOOXOIUMOTO JIJIs TaTbHEHIIIeH yCIIeNTHON KU3HU B OOIIECTBEY;

«obecnieunBaTh HEOOXOJMMOE CTPAHE YUCIIO BBITYCKHMKOB, MaTeMaTHyecKasl MOArOTOBKa
KOTOPBIX JOCTaTOYHA JUIS MPOAODKEHHS OOpa3oBaHUS B pa3IMYHBIX HANPABICHUAX H IS
IOPAaKTUYECKOM  JIeATeNbHOCTH, BKJIIOYas INpenojaBaHHe MaTeMaTHKH, MaTeMaTU4eCKHe
uccienoBanusi, padboTy B chepe HHGOPMAIMOHHBIX TEXHOJIOTHUN U JIP.);

«B OCHOBHOM 0O0ILIeM M cpegHeM o0meM o00pa3oBaHUU HEOOXOAMMO IPEIyCMOTPETh
MOJTOTOBKY OOYYaroIIMXCs B COOTBETCTBHHM C HMX 3alpOCaMU K YPOBHIO TOJTOTOBKH B cdepe
MaTeMaTHYeCKOro 00pa3oBaHUs.

CoOOTBETCTBEHHO,  BBIJCHSIOTCS TPH  HANpaBICHUs TpPeOOBaHW K  pe3ysibTaTam
MaTeMaTHYeCKOro o0pa3oBaHus:

1) TmpakTUKO-OPHEHTHPOBAHHOE MaTeMaTH4YECKoe 00pa3oBaHue (MaTeMaTHKa ISl )KU3HU);

2) MaremaTuKa AJIs UCII0JIb30BaHUs B PO eccuy;

3) TBOpUYECKOE HaNpaBlieHUE, HA KOTOPOE HAllEJIEHbI T€ O0YyUaIOLIUeCs, KOTOPbIE MIAHUPYIOT
3aHUMAaTbCs TBOPYECKOM M MCCIe0BaTeabCKol paboTol B 00JIaCTH MAaTeMAaTUKU, (PU3HUKH,
SKOHOMMKH U JPYruX 00nacTax.

OTH HampaBlieHMs] pealu3yloTcss B JBYX Oyiokax TpeOoBaHMH K pe3yibTaram
MaTeMaTU4eCcKOro oOpa3oBaHMsL.

BbImycKHUK Hay4MTesl: A HUCIOJNB30BaHUS B TIOBCEAHEBHOM JXKU3HU M obOecredeHus
BO3MO)XHOCTH YCIHEIIHOTO MPOJOJIKEHHUsI 00pa30BaHUS IO CIELUUATbHOCTSM, HE CBSI3aHHBIM C
IIPUKIJIAIHBIM UCIIOJIb30BAHUEM MATEMATHUKH.

BBINYCKHUK  MOJYYMT BO3MOKHOCTH HAYUYMTBLCS: JUISI  Pa3BUTHS  MBILUICHMUS,
UCIOJIb30BaHUS B TIOBCEAHEBHOM KU3HU M 00ecreueHs] BO3MOKHOCTH YCIIEIIHOTO MPOJOKEHUS
00pa30BaHMs MO CHEIHATBHOCTSIM, HE CBSI3aHHBIM C MIPUKJIaIHBIM HCIIOIb30BAaHUEM MaTEMAaTHKHU.

B cootBerctBun ¢ ®enepanbHbiM 3akoHOM «O06 oOpasoBanuu B P®» (cr. 12 m. 7)
OpraHM3aIiy, OCYIIECTBISIONINE 00pa30BaTEIbHYIO AEATEIbHOCTD, PEAU3YIOT 3TH TpeOOBaHUS B
00pa30BaTeIbHOM IIPOLECCE C YYETOM HACTOSIIEH NPUMEPHOM OCHOBHOM 00pa3oBaTEIbHOMN
OporpaMMbl Kak Ha OCHOBE Y4YeOHO-METOJMUYECKUX KOMIUIEKTOB COOTBETCTBYIOLIETO YpPOBHS,
Bxoqaumx B DenepanbHblil nepedeHb MuHuctepcTBa oOpa3oBaHMs M Hayku Poccuiickoit
®denepanuy, Tak ¥ ¢ BO3MOXHBIM HCIIOJIb30BAaHHMEM HHBIX HMCTOYHHUKOB Y4eOHOW HH(pOpMaLuu
(yueOHO-MeTo1MYeCKHEe T0coOUsl, 00pa3oBaTeNIbHbIE TOPTAJIbl U CAUTHI U JIp.)

Ilenn ocBoeHHsT TpoOrpaMMmbl  0a30BOr0 ypoBHS — oOOecledeHHEe BO3MOKHOCTH
WCIIOJIb30BAaHUsl MaTE€MaTHYECKUX 3HAHMM M YMEHUN B IOBCEAHEBHOW XU3HHU U BO3MOXHOCTHU
YCIIEUIHOTO TPOJODKEHUSI 00pa3oBaHMs MO CHEIHMAJIbHOCTSM, HE CBS3aHHBIM C MPUKIIAJIHBIM
HCIIOJIb30BaHUEM MaTeMaTUKH.

N3ydenne mareMaTHKH Kak HpOQUIBHON 0011e00pa3oBaTeIbHON y4eOHON IUCHMIUIMHBL,
YUUTHIBAIOIIeH crenupuKky OCBaMBaeMbIX CTyJeHTamu crenuanbHocTH 43.02.14 T'ocTuHHYHOE
ZIeJ10, 00eCIEYNBAETCS:

- BI)I60p0M Pa3IUMYHBIX TOAXOA0B K BBEJCHHIO OCHOBHBIX HOHﬂTHfI;

- dbopMHUpOBaHHEM  CHCTEMBl Y4eOHBIX 3aJaHuid, oOecreynBaImMX AHPEeKTUBHOE
OCYIIECTBIICHUE BBIOPAHHBIX LIEJEBBIX YCTAaHOBOK;



- o0oraiieHleM CIIeKTpa CTHIICH y4eOHOH JesTeIbHOCTH 32 CYET COTJIACOBAHUS C BEIYIUMH
NeSITeIbHOCTHBIMH XapaKTepUCTHUKaMH BEIOPAHHON CHEIMaIbHOCTH.

[IpodunpHas cocTapisiomas OTpakaeTcs B TPeOOBAHUSX K TMOJATOTOBKE OOyYarolmuxcs B
YJacTH:

- oOmieil cucTembl 3HAHUI: cojaepKaTelbHble MPUMEPhl HCIOJIb30BAHUS MaTEeMaTHYECKHX
U7 U METOJIOB B MPOGECCHOHATBHON ACSITEILHOCTH;

- YMEHUI: pa3anyue B ypOBHE TPeOOBaHUH K CIONKHOCTH MPUMEHSIEMbIX aJITOPHUTMOB;

- MPAKTUYECKOT0 HCMOJIb30BaHUS MPUOOPETEHHBIX 3HAHUW M YMEHHWI: HHIUBUIYaIbHOTO
y4eOHOIr0 ONbITa B MOCTPOCHUM MATEMAaTUYECKHX MOJENICH, BBIMOJHEHUHM HCCIEA0BATEIIbCKUX
IIPOEKTOB.

Takum oOpa3om, peanu3anus COACpKAHUS YUEeOHOW ITUCIUIUIMHBI OPHEHTHUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYyabHBIX XapaKTePUCTHK y4eOHON paldoThl, 3aBUCALINX OT MPOQPHIIL
npoecCHOHATLHOTO ~ 00pa30BaHUs, IMOJYYCHHs OIbITA HUCHOJIL30BAaHUS MaTEMaTUKA B
COJIEpKaTeNbHBIX M MPO(ECCHOHATBFHO 3HAYMMBIX CHTYyalUsX IO CpPaBHEHHUIO C (opMalbHO-
YPOBHEBBIMH PE3YyJIbTATUBHBIMU XapPAKTEPUCTUKAMH O0YUCHUS.

Copepxanve y4eOHOM JUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
COJIepKATEIHHBIMU JINHUSAMU 00yYEHUS MAaTEMATHKE:

- anrebpauyeckas JIMHUSA, BKIIOYAIOUIash CHUCTEMAaTU3allMI0 CBEIEHUM O YHUCIax; U3y4yeHUeE
HOBBIX M 00OOIIeHHE paHee M3YyYEHHBIX omepanuil (BO3BEACHHE B CTENEHb, W3BJICUCHHE KOPHS,
JorapupMUpPOBaHNE, CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC U OOpaTHBIE K HUM); U3yYCHHUE HOBBIX
BUJIOB YHCIIOBBIX BBIpRXKEHHH W (OPMYI; COBEpIICHCTBOBAHWE TMPAKTHUUYECKUX HABBIKOB U
BBIYUCIIUTENIFHON KYJBTYPBI, PACHIMPEHHE M COBEPIICHCTBOBAHHE aNreOpamyecKoro ammapara,
c(OpMHUPOBAHHOTO B OCHOBHOH IIKOJE, U €ro MNpPUMEHEHHE K PEHICHUI0 MaTeMaTH4YeCKHX U
IIPUKJIAHBIX 33]1a4;

- TEOPETUKO-(YHKLIMOHATbHASA JIMHUS, BKIIOYAMOLIAs CUCTEMAaTH3allMI0 U pacIlupeHue
CBE/ICHUI O (YHKIHMSAX, COBEPIICHCTBOBaHWE TI'pa)MUeCKUX YMEHHUI; 3HAKOMCTBO C OCHOBHBIMHU
UAeIMU U METOJaMH MaTeMaTHYecKOoro aHajau3a B oO00beMe, IO3BOJIIOIIEM HCCIIEA0BaTh
DIIEMEHTapHble (YHKIMM M pemarbh NPOCTEHIINe TreoMeTpuYecKkue, (usnyeckue W apyrue
IIPUKIIAJHBIC 3a1a4U;

- JUHUS ypaBHEHWW U HEPaBEHCTB, OCHOBAaHHAs Ha TMOCTPOCHUH M UCCIIEJOBAHUU
MaTeMaTUYeCKUX MOJIeJIel, mepeceKaromasics ¢ aareOpanuyeckod U TeOpeTUKO-(yHKIMOHATbHON
JUHUSAMH W BKJIIOYAIONIAs pPa3BUTHE M COBEPIICHCTBOBAaHHE TEXHUKU anreOpanvecKux
npeoOpa3oBaHMM JIsl pEIIeHUs] YpPaBHEHHUH, HEPABEHCTB U CUCTEM; (DOPMHUPOBAHUE CIIOCOOHOCTU
CTPOUTH U UCCIENO0BATH MPOCTEHIINE MaTEMAaTUUECKIE MOJENH MPU PEIICHUH MPUKIIAIHbIX 33]1a4,
3a/1a4 U3 CMEXKHBIX U CTICIIHAIBHBIX TUCIUILINH;

- reoMeTpuyecKas JIMHUS, BKJIIOYAIOIIas HArjsAHbIC MPEACTaBICHHS O MPOCTPAHCTBEHHBIX
durypax m u3y4eHHe UX CBONCTB, (POPMHUPOBAHKME U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpAKEHUS,
pa3BUTHE CHOCOOOB T€OMETPUUYECKUX H3MEPEHUU, KOOPAMHATHOTO M BEKTOPHOTO METOAOB IS
pelieHus MaTeMaTUYeCKUX U MPUKIIAHBIX 33]1a4;

- CTOXacTUYecKas JIMHMS, OCHOBaHHas Ha pa3BUTUH KOMOMHATOPHBIX  yYMEHHUH,
IIPEJICTAaBICHUNA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPY’KAOLIEro MUPA.

Pa3znensl (Tembl), BKIIOUEHHBIE B COZAEpKaHHE YYEOHON IUCLMILIMHBI, SBISIOTCS OOIIUM
JUis Beex npoduiieit npodeccuoHalbHOro 00pa3oBaHuUs U MU BceX 00beMax yueOHOro BpeMEHH.

N3yyenne oOuieo6pa3oBaTtenbHOM yueOHONW AMCHUIUIMHBI «MaTemaTrukay 3aBepliaercs
MOJBE/ICHUEM HUTOTOB B (hopMe SK3aMeHa B paMKax MPOMEXKYTOUHOH aTTecTallMd CTYAEHTOB B
npouecce ocBoeHust ocHoBHoi [1IICC3c nonydyennem cpegHero odmiero oopa3oBaHus.

B pasmene mporpammbl «CopepkaHue y4eOHOW JMCUMIUIMHBDY KYPCHBOM BBIACICH
MaTepuai, KOTOPbIM MpU U3yUYeHUU MaTeMaTUKU KOHTPOJIIO HE MOJIEHKHUT.



1.2. MecTO y4yeOHOM AUCHUIIMHBI B Y4€eOHOM IIJIaHe

VYdueOHass nucnuIiuiiHa «MaremMaTtuka» SBISICTCS YYEeOHBIM TPEAMETOM 00s3aTelIbHOMN
npeaMeTHoi o0nactu «Maremaruka u uHGpopmarukay OI'OC cpeanero obiero oopa3oBaHusL.

B mpodeccroHanbHBIX 00pa30BaTENbHBIX OPTaHU3AIMIX, PEATU3YIONIUX 00pa30BaTEIbHYIO
nporpamMMmy cpeanero oomiero obpasoBanusi B npenenax ocBoeHus IIICC3 na 6aze OCHOBHOTO
oOmrero oOpa3oBaHusi, yuyeOHasi AUCHUIUIMHA «MaTeMaTHKay H3ydaeTcsi B 001meo0pa3oBaTeIbHOM
rukie yueonoro miana [IIICC3 Ha 6a3e 0CHOBHOTO 0011ero 00pa3oBaHus C MOTyUYEHUEM CPEIHErO
o0mrero oOpa3oBaHUsI.

B yue6nbix mmanax [MIICC3 yuebnas nucuuruinaa «MaTeMaTHKa» BXOJIUT B COCTaB OOIIUX
00111e00pa30BaTENbHBIX YYEOHBIX IUCIMIUINH, (OPMUPYEMBIX M3 O00S3aTENBbHBIX IPEIMETHBIX
obnacreit ®I'OC cpeanero obmero odbpazoBanus, i cienuanbHocTr43.02.14 T'ocTHHUYHOE JEI0.



1.3. I[lnaHupyeMmble pe3ybTaThl 0CBOEHUSA Y4€OHON AUCHMIJIMHBI

OcBoeHnune coaepkanusi yueOHOM AUCIUIUIMHBI «MarteMaTnka» 00ecreurnBaeT JTOCTHKEHUE
CTYJIEHTAMH CJIEYIONIUX IUIAHUPYEMBIX PE3yJIbTATOB:
JAUYHOCMHBIX.

° c(OPMUPOBAHHOCTh MPEACTABICHUI O MAaTeMaTHKE KaK YHHUBEPCAIILHOM SI3bIKE HAYKH,
CPEIICTBE MOJICITMPOBAHHUS SIBJICHUN U MPOIECCOB, 00 UAESIX U METOJaX MaTeMaTHUKHU;

° IIOHMMAaHUWE  3HAYUMOCTHM  MATEeMaTUKU Ui  HAYYHO-TEXHUYECKOrO0  IIporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHHUSI K MaTeMaTHKE KaK K 4acTH OOIIEYeIOBEUECKON KYJIBTYPhI Yepes3
3HAKOMCTBO C UCTOPUEU Pa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MAaTEMAaTUYECKUX UJIECH;

o pa3BUTHE JIOTUYECKOTO MBILIUIEHHs], IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMUYECKON
KYJIbTYpBl, KPUTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXO0AUMOM Jiisi Oyayiiei npodeccnoHaaIbHOR
JeSITeIbHOCTH, AJIS IPOJIOJDKEHUS 00pa30BaHMs U caMOOOpa30BaHuUS;

° OBJIaJICHHE MAaTeMaTUYECKUMHU 3HAHUSMU U YMEHUSIMHU, HEOOXOAMMBIMU B IMOBCEAHEBHON
JKU3HHM, T8 OCBOCHHSI CMEXHBIX  €CTECTBEHHOHAYYHBIX  JUCHUIUIMH W JAUCIUIUIMH
npoecCHOHANBPHOrO IMKJIA, JUIsl TMOJy4YeHHs oOpa3oBaHusi B 00JacTax, He TpeOyroImux
yTIyOJIeHHONW MaTeMaTHYECKOH MOATOTOBKH;

] TOTOBHOCTh U CIOCOOHOCTh K 0Opa3oBaHMIO, B TOM 4HCIE CaMO00pa3oBaHUIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIILHOE OTHOIIIEHNE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO
YCHENUHON npoQecCuOHAIBHOMN 1 00IIeCTBEHHOM AesITeNbHOCTH;

° FOTOBHOCTb M CIOCOOHOCTb K CAMOCTOATEIbHOW, TBOPUECKONH U OTBETCTBEHHOMU
JESATEIIBHOCTH;
° TOTOBHOCTb K  KOJUIGKTUBHOW  paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B

o0pa3oBaTenbHOl, OOIIECTBEHHO IOJE3HOM, Yy4eOHO-MCCIeA0BATEIbCKOW, MPOSKTHOW MU JIPYTHX
BUIAX JEATEIBHOCTH;

o OTHOIICHUC K HpO(i)eCCHOHaHLHOfI ACATCIIbBHOCTH KaK BO3MOXHOCTHU Yy4YaCTHA B PCHICHUH
JINYHBIX, O6HI€CTB€HHI)IX, rocy1apCTBCHHBIX, O6HIeHaIII/IOHaJII)HbIX HpO6JICM;



Memanpedmemnblx:

MertanpeameTHble  pe3yJbTaThl

OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBbl
NpPECTABICHbI TPEMs I'PYNIaMi YHUBEPCAIBHBIX YueOHbIX fericTBuil (YV /).

KoMMmyHnKaTUBHBIE PeryasitTuBHble Ilo3naBaTebHBIE
YV YV YV
BrinycKHUK HAy4YUTCH: BohinycKkHUK HAy4YuUTCH: BohinycKHUK HAy4YuUTCH:
OCYILIECTBJISITh  JIETIOBYIO CaMOCTOSITEJIbHO HCKaTh u HAXOJIUTh
KOMMYHHMKAIIMIO KaK €O OTIpeeIsATh e, 0000111eHHBIE CHOCOObI
CBEPCTHUKAMH, TaK U CO 3a/laBaTh HapaMmeTpbl U peuieHus 3aaad, B TOM
B3pOCIBIMU (KaK BHYTpHU KpUTEPUU, 10 KOTOPHIM qHCIIe, OCYIIECTBIISATH
o0pa3oBaTenbHOI MOXHO OIpPEACIUTh, YTO pa3BepHYTHIN
OpraHusaluu, TaKk 1 3a ee 1[eJb IOCTUTHYTA; UH(GOPMAIIMOHHBIN  TTOUCK
npenenamu), MmoaOUpaTh OIICHUBATh  BO3MOJKHBIC W CTaBUTh HA €r0 OCHOBE

MAapTHEPOB ISl  JEI0BOM
KOMMYHHKAIIUU UCXOJIS U3
COOOpaKeHHI
Pe3yIbTaTUBHOCTH
B3aMMOJICKCTBUSA, a HE
JIMYHBIX CUMIIATH;

OCICACTBUA AOCTHXKCHUA
MOCTaBJICHHOM oeiun B

JeSATEIbHOCTH,
COOCTBEHHOW JKH3HU U
KU3HU OKPY’KaIOIINX

.]'IIOI[@IZ, OCHOBBIBaACh Ha

HOBBIC (yueOHbIC u
[103HABaTENbHbIE) 3a/1a4U;
KPUTHYECKH OLEHHBATh U
UHTEPIPETUPOBATH

UHPOPMALIUIO C Pa3HBIX
NO3ULIMH, pacro3HaBaTh U

npu OCYILIECTBJICHUU COOOpaXEHHUSIX ATUKH U (buKkcupoBaTh
rpynnoBoil paboTsl OBITH MOpaJIH; MIPOTUBOPEYUS B
KaK PyKOBOIHWTEIIEM, TaK U CTaBUTh 5 UH(POPMAITMOHHBIX
YJIEHOM KOMaHbI B (dbopMyHpoBaTh HCTOYHUKAX;
pa3HBIX posisiX (TeHepaTop CcOOCTBCHHBIC 3a7a4d B HCIIOJIb30BaTh Pa3IUYHbIE
UJeH, KPUTUK, o0OpazoBarenbHON MOJIEJIbHO-CXEMATUUECKHUE
HUCTIOJTHUTEIb, JIeSITEIbHOCTH u cpencrBa IniE:
BBICTYIIAOLIUN, IKCIIEPT U JKU3HEHHBIX CUTYallUsIX; MPEICTaBIICHUS
T.1.); OLIECHUBATb PpPECYpPCHI, B CYILIECTBEHHBIX CBS3€U H
KOOPAWUHHAPOBATH 5 TOM 4YHCJIE€ BpemMsa U OTHOIIIEHUM, a  TaKxKe
BBIIIOJIHATH ~ paboTy B JIpyrue HeMaTrepuajJbHbIE IIPOTUBOPEYMH,
YCIIOBUSAX peaNBHOTO, pecypcsl, HEOOXOAMMBbIE BBISIBIICHHBIX B
BUPTYaJIbHOTO 5 JUIS JIOCTHKECHUS UH(GOPMAIIMOHHBIX
KOMOWHHMPOBAHHOTO IOCTaBJICHHOM LIETIN; HCTOYHHKAX;
B3aUMOJICUCTBHUS; BBIOMPATH 0y Th HaxOJWTh W TPHUBOIUTH
pa3BEPHYTO, JIOTUYHO U JIOCTHOKCHHS eI, KPUTUYECKUE apTyMEHTHI B
TOYHO H3Jaratb  CBOIO IUTAHUPOBAaTh  PEIICHUE OTHOLICHUM JCHUCTBUH U
TOYKY 3pEHUs c TIOCTABIIEHHBIX 3aj1ad, CYXICHUU Ipyroro;
HCTIOJIb30BAaHUEM ONITUMU3UPYS CIIOKOMHO ¥  pa3yMHO
aJeKBAaTHBIX (YCTHBIX U MaTepHalbHbIE u OTHOCUTBCS K
MMUCbMEHHBIX)  SI3BIKOBBIX HeMaTepHaIbHbIE KPUTHYECKUM 3aMEYaHUSIM
CPEICTB; 3aTpaThl; B OTHOLLIEHUU
pacno3HaBaTh OpTraHM30BBIBATH COOCTBEHHOTO CYKJICHHS,
KOH()JIMKTOT€HHBIE 3¢ HeKTUBHBIN TIOMCK paccMaTpuBaTh KX  Kak
CATYyaluH 5 pecypcoB, HEOOXOIUMBIX pecypce COOCTBEHHOTO
IpeaoTBpamarb IS JOCTHKEHUS pa3sBATHA,
KOH(MITUKTHI o 150, MOCTaBJICHHOM LETH; BBIXOJIUTH 32 paMKu
aKTHBHOI assr, COTOCTABIIATH ydebHOro mpeamera  H
BBICTpanBaTh JCJIOBYHO U HoﬂyquHHﬁ pe3yibTat OCYHICCTBIIATDH
O6p3.30BaTeJ'IBHy10 JESITEIIbHOCTHU C HeHeHaHpaBHeHHBIﬁ TIIOUCK
KOMMYHHKAaIUIO, n3beras IIOCTABJICHHOU 3apaHee BO3MOXKHOCTEH JJIA
JINYHOCTHBIX  OIEHOYHBIX EIBIO. IIAPOKOTO TepeHoca
CYXKICHUU. CpPeICTB ¥ CHOCOOOB

JIEHCTBHS,

BBICTPAVBATh
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WHIUBUAYTBHYIO
00pasoBaTebHYyI0
TPACKTOPHUIO,  yYUTHIBAS
OTPAaHUYCHHUSI CO CTOPOHBI
JIPYTHX  YYaCTHUKOB H
pecypcHbBIC OTpaHUYCHUS;

® MCHATh U  YyJACPKUBATH
pasHbie MO3UIUN B
IMO3HABaTCIILHOM
JIeSITEIILHOCTH.

YMEHHUE CaMOCTOSITENIBHO ONPENEIATh LEIU ACSITEIIbHOCTU U COCTABIISTH IUIAHBI AESITEIbHOCTH;
CaMOCTOATENIBHO OCYLIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIESITENBHOCTD;
HCII0JIB30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTUKEHHUS ITOCTABJICHHBIX LIEJEH U peallu3auuu
TUTAHOB JICSITEIbHOCTH; BRIOMPATh YCIICITHBIE CTPATETUN B PA3IMYHBIX CUTYAITUIX;

YMEHHE MPOTyKTUBHO OOIIATHCS ¥ B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHON ACSITETLHOCTH,
YUUTBHIBATh MO3ULIUU APYTUX YYACTHUKOB JIEATEIBHOCTH, 3 (HEKTUBHO pa3zpeniaTb KOHPIUKTHI;
BJIa/ICHUE HaBbIKAMH IT03HABATEIbHON, yUeOHO-UCCIIEA0BATEIBCKON U MPOESKTHOMN
JESITEIIbHOCTH, HAaBBIKAMU Pa3pelieHHs MpoOJIeM; CIIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSTEJIbHOMY IIOMCKY METOJIOB PEIICHUS PAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JInYHbIX
METOJIOB [TO3HAHUS;

TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIbHOM MH(POPMAIIMOHHO MTO3HABATEIHHOMN
JeSITeIbHOCTH, BKJIIOYAs yMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WH(POpMAIIUH,
KPUTHYCCKH OIICHUBATHh W HHTEPIPETHPOBATH HH(POPMAIIHIO, ITOTYIACMYIO U3 Pa3IMIHbIX
HMCTOYHHKOB;

BJIQJICHUE SI3bIKOBBIMU CPEACTBAMU - YMEHHE SICHO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY
3pEHUs, UCIIOJIb30BATh AJICKBATHBIE SI3BIKOBBIE CPECTBA;

BJIaJICHUE HABBIKAMHU MMO3HABATEIHLHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX JEHCTBUM U
MBICJIUTEIBbHBIX MTPOLIECCOB, UX PE3YJBTATOB U OCHOBAHUI, TPAHUL] CBOETO 3HAHUS U HE3HAHUA,
HOBBIX [103HABATENIbHBIX 33]1a4 U CPEJCTB UX JIOCTUKEHUS;

[EJIEYCTPEMIICHHOCTh B TIOUCKAX U MPUHSATUH PELICHU, COOOpa3UTEIbHOCTh U HHTYHUIHS,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX MPEACTaBICHUHN; CTOCOOHOCTh BOCIIPUHUMATh KPacoTy U
TapMOHUIO MHUPA;
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TpeboBaHusi K MpeIMeTHbBIMPE3YJIbTaTaM OCBOEHUs 0a30BOro Kypca MaTeMaTuka JOJDKHBI OTPAXKaTh:

Paznen 1. BbINyCKHUK HAYYUTCS I1. BoINyCKHMK MOJYYUT BO3MOKHOCTh HAYUMTHCS
Hean ocBoeHust Jl1g cnosib30BaHus B IOBCEIHEBHOM KU3HU U na pazeumus MbluieHus, UCNONb308AHUS 8 NOBCEOHEBHOU IHCUSHU
npeaMmera o0ecrniedyeHrs BO3MOKHOCTH YCIEIIHOTO IPOAOIKEHUS u obecneyerus 603IMOACHOCMU YCREUHO20 NPOOOINHCEHUSI 00PA308aHUSL NO

06pa303aHH51 10 CIICHUMAJIBHOCTAM, HE CBA3aHHBIM C
IIPUKIAAHBIM HCIIOJIB30BAHUEM MaTEMAaTUKHU

cneyuatbHoCmsAm, He C6A3AHHbIM C npumaanbm UCnoJjib306aHUeEM
mamemamuKku

TpeOoBanusi K pe3yjabTaram

Dnemenmut meopuu
MHOJICecme u

OnepupoBarh Ha 6a30BOM ypOBHE MOHATUAMU: KOHEUHOE
MHOYECTBO, 3JIEMEHT MHOXKECTBA, IOJIMHOXECTBO,

Onepupoeamb NOHAMUAMU. KOHEYHOE MHOIUCECMB0, D1EMEHM
MHOOHCECMEBA, nOdMHOOfC@CWlGO, nepecedernue u 0bveounenue

Mamemamuyueckou | niepecedceHue U 00beAMHEHUE MHOXKECTB, YNCIIOBBIC MHOIHCECMB, YUCTI08bLE MHOMCECMBA HA KOOPOUHAMHOU NPSAMOL,
J102uKuU MHO’KECTBA HA KOOPAWHATHOM MPAMOH, OTPE3OK, ompe30K, UHmepeaJl, NOAYUHMEPEAl, NPOMEICYMOK C GbIKOJIOMOU
WHTEpBA; mouKoll, epaghuueckoe npedcmagieHue MHOMCeCms Ha KOOPOUHAMHOU
OIepupoBaTh Ha 0230BOM YPOBHE MOHITHSIMH: NI0CKOCU,
YTBCPAKACHUC, OTPHUIIAHUC YTBCPXKICHMS, HCTUHHBIC 1 —  onepuposamsv NOHAMUAMU: YMEEPUCOeHUe, OMPUyanue
JIOKHBIE YTBEPIKICHUS, IPUYUHA, CIIEACTBUE, YACTHBIN VMBEPIHCOeHUsl, UCUHHBLE U JIONCHbLE YIMBEPHCOCHUS, NPUYUHA,
cllydail 0OLIEro yTBEpKI€HHs, KOHTPIPUMED; ceocmeue, YacmHulil CIy4al 00ue2o Yymeepicoenus, KOHmpnpumep;
HAaXOJWUTh IICPECEUCHIE U O0BbEINHCHNE JBYX MHOKECTB, —  npoeepsamb NPUHAONEHCHOCHb IIEMEHMA MHONCECMBY,
HPCNCTABICHHBIX rpel(bnqecmf Ha YMCIOBOH MPAMOH; —  HaxoOumv nepeceuenue u 00beOUHeHUe MHONCECMS, 8 MOM YUCTe
CTPOMTb Ha YHCIIOBO NPAMOI TOAMHOXKECTBO YHCIIOBOrO NpeOCmasnenbix 2paguHuecku Ha YUCI0808 NPAMOTL U Ha
MHOXECTBA, 33JJaHHOE MPOCTEHUIITUMHU yCIIOBUSIMH; KOOPOUHAMHOII NAOCKOCTL;
Pacro3HaBaTh JIOKHbBIE YTBEPIKIACHHUS, OLIMOKH B —  Npo60OUMb OOKA3AMENbHbIE PACCYHCOCHUS OISt 000CHOBAHUSL
pacCyXJIeHUsIX, B TOM YHCJIE C UCIOJIb30BAHUEM ucmunHoOCMu ymeepacoenutl.
KOHTPIPUMEPOB.
5 B nosceonesnoii orcusnu u npu uzyyeHuu opyeux npeomemos:
B noscednesnotl srcustu u npu usyerun opyux —  UCNOTb308aMb YUCTOBbLE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U
npeomemos: . Ha KOOPOUHAMHOU NAOCKOCIMU 015 ONUCAHUSL PEalbHbIX NPOYECCo8 U
~— HCIIONb30BATH YHCIOBbIE MHOYKECTBA Ha KOOP/MHATHOH senenut;
TIpAMOM JUIi OTTHCaHNA peaibHBIX IPOLCCCOB 1 —  Npo800UMb O0KA3AMENbHbIE PACCYHCOCHUS 8 CUMYAYUSX
ABICHUM, NOBCEOHEBHOU JHCUZHU, NPU PeULeHUU 3a0ay U3 OpyeUx npeomemos
— TPOBOJUTH JIOTUUECKHE PACCYKICHHS B CUTYAIIHIX
MOBCEIHEBHON KU3HU
Yucna u OnepupoBarh Ha 6a30BOM ypOBHE TOHATUSMU: 1[EI0€ Cs0600H0 onepuposams NOHAMUAMU. Yeloe YUCTO, OeTUMOCMb YUCel,
8bIPAIHCEHU YHUCJIO, ACIIMMOCTh YUCEN, OOBIKHOBEHHAS TPOOB, 00bIKHOBEHHAsL OPOOb, DecAMUUHASL OPOOb, PAYUOHATILHOE YUCTIO,
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JeCATUYHAs IPOOb, pAllMOHATILHOE YHCIIO, MPHOIMKEHHOE
3HAYEHHUE YUCIIA, YaACTh, 10JIs1, OTHOLICHHUE, IPOLIEHT,
IIOBBIIICHUE U IIOHWKEHUE Ha 33JaHHOE YKCIIO IIPOLIEHTOB,
MaciTao;

OIepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMU: JIOTapudm
41CJla, TPUTOHOMETPUYECKAsi OKPYKHOCTb, IPayCHas
Mepa yrIia, BeJIMYMHA yIJIa, 33JaHHOI0 TOYKOM Ha
TPUTOHOMETPUYECKON OKPY>KHOCTH, CUHYC, KOCUHYC,
TAHI€HC U KOTAHI'€HC YIVIOB, UMEIOIIMX ITPOU3BOJIBHYIO
BEIIMYHHY;

BBITIOJIHATE apu(METHYECKHE JCHCTBUS C LEIBIMH U
palMOHaIbHBIMU YHCIIAMU;

BBITIOJIHATH HECIOKHBIE TPEOOPA30BAHUS YUCIIOBBIX
BBIp)XEHUI, COJIepKAIUX CTEIEHU Yucell, TH00 KOPHU U3
qucel, MO0 jorapru(Mbl 4ncerr;

CpaBHUBATh pallMOHAJIBHbBIE YU CIIa MEXY cO00ii;
OLICHUBATb U CPABHUBATH C PALlMOHAIBHBIMU YUCIAMHU
3HAUYEHUS LIENIBIX CTENIEHEN YKCell, KOpHEN HaTypaJbHOU
CTETEeHU U3 YHUCEJl, JIOTapu(MOB UUCEIN B IPOCTHIX
CIIyqasx;

n300pakaTh TOYKAMU HA YUCIOBOM MPSAMOM LieJble U
palOHaIbHBIC YHCIIA;

n300paXxkaTh TOUKAMU HA YUCIOBOM MPSIMOM Liejble
CTETIEHU YHCEJl, KOPHU HATYPAJIbHOM CTENEHU U3 YHUCE,
Jorapu(mbl YMCEN B MPOCTHIX CIyYasx;

BBINOJIHATH HECTIOXKHbIE TPe0Opa30BaHUs LENbIX U
JPOOHO-pallOHAJIbHBIX OYKBEHHBIX BBIPAKEHUI;
BBIPAXKaTh B IPOCTEHUIINX CIIy4asiX U3 PaBEHCTBA OJHY
IIEPEMEHHYIO Yepe3 APYTHE;

BBIYUCIIATH B IPOCTHIX CIy4asX 3HAUYEHUS YUCIOBBIX U
OYKBEHHBIX BBIPKEHUH, OCYIIECTBIISISI HEOOXOAUMbIE
MOJICTAHOBKHU U NPe0Opa30oBaHus;

n300paxaTh CXeMaTHUECKH yToJI, BEIMUYNHA KOTOPOrO
BBIpaXKEHA B rpalycax;

NPUOIUNCEHHOE 3HAUEHUE YUCILA, YACMb, 0011, OMHOUWEHUe, NPOYEHM,

nosvluleHue U NOHUMNCEHUe HA 3A0AHHOe YUCTIO NPOYEHMO8, Macumab,

NPUBOOUMb NPUMEPDL YUCET C 3A0AHHBIMU CEOUCMEAMU OETUMOCTIU;

ONepupoBaAmMb NOHAMUAMIU: J102APUPM YUCIA, MPUSOHOMEMPUYECKAS

OKPYIHCHOCMb, PAOUAHHAS U 2PAOYCHAA Mepa Y2d, 8eIUYUHA Yaid,

3a0AHHO20 MOYKOU HA MPUSOHOMEMPUYECKOU OKPYICHOCIMU, CUHYC,

KOCUHYC, MAH2EHC U KOMAH2EHC Y2108, UMEIOWUX NPOUZBOLHYIO

BEUYUHY, YUCTA e U T,

BbINOIHAMY apuhmemudeckue 0elcmeus, couemas ycmmie u

NUCbMEHHbLE NPUEMbL, NPUMEHSSE NPU HeOOXOOUMOCIIU BbIYUCTUMNETbHbLE

ycmpoucmaea;

HAXo0umb 3HA4eHUs: KOPHS HAMYPAIbHOU CMENneHU, CIMeneHu ¢

PAYUOHATILHBIM NOKA3AMENeM, 102apudma, UCnoIb3ys npu

HeoOX00UMOCMU BbIYUCTUMENbHBIE YCIMPOLUCMBA;

NOIb308AMbCS OYEHKOU U NPUKUOKOLL NPU NPAKMUYECKUX pacyemax,

nPOBOOUNDb NO U36ECMHBIM (YOPMYIAM U NPABUIAM NPEeO0OPA30BAHUSL

OVKBEHHBIX BbIPANCEHUL, BKIIOUAIOWUX CINEeNneHU, KOPHU, l1o2apudmbl u

mpucoHomMempuueckue QyHKyuu,

HAX00UMb 3HAYEHUS YUCTOBbIX U OYKBEHHBIX BbIPANCEHUL, OCYUWeCmEss

HeobX00uMble NOOCMAHOBKU U NPeoOPA308AHUS;

—  U300padcamv cxemMamuiecku y2oi, 6eUYUHA KOMOPO20 GbIPANCEHA 8
epaodycax unu paouanax,

—  UCNONIb308aMb NPU peuleHul 3a0ay mabaudHble 3Ha4eHUs
MPUSOHOMEMPULECKUX DYHKYULL YeN08;

—  GBINOIHAMb NEPEBOO GENUUUHBL Y2Id U3 PAOUAHHOU MePbl 8 2PAOYCHYIO
u obpamno.

B nosceonesnotl scusnu u npu uzyuenuu Opyeux yueOHwvix npeomMemos:
BbINOIHAMb OCUCMBUSL C YUCTOBBIMU OAHHBIMU NPU Peulenuy 3a0ay
NPAKMUYECcKo20 Xapakmepa u 3a0ay U3 pasiuduslx ooracmert 3HAHUl,
UCNONBL3YA NPU HEOOXOOUMOCIU CNPABOYUHbIE MAMEPUATbL U
8bIUUCIUMENbHBIE YCNPOUCEA,

OYeHU8amyb, CPAGHUBAMY U UCHOIL306AMb NPU PeUleHUU NPAKMUYECKUX
3a0a4 YUCI08ble 3HAYEHUsL PeaibHbIX 8eIUYUH, KOHKDEmHble YUCTI08bLE
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OIICHUBATh 3HaKW CUHYCA, KOCUHYCAa, TAHTEHCA,
KOTaHIeHCa KOHKPETHBIX YTJIOB.

B nosceonesnoti srcuznu u npu uzyuernuu Opyeux yueOHwix
npeomemos:

BBINOJIHAThH BBIYMCIICHHS TIPU PEIICHUU 3a/1a4
MIPAKTUIECKOTO XapaKTepa,

BBINOJIHATH MPAKTHYECKUE PACUETHI C UCIIOIh30BAHUEM
MIPY HEOOXOIMMOCTH CITPABOYHBIX MATEPUAIIOB U
BBIYUCIIUTEIILHBIX YCTPOUCTB;

COOTHOCHUTH PEabHBIC BEJIMYNHBI, XapaKTEPUCTHKU
00BEKTOB OKPYIKAIOIIET0 MUPa C UX KOHKPETHBIMU
YHCIIOBBIMU 3HAYCHUSIMU;

UCIIOJIB30BATh METO/IbI OKPYTJICHHS, TIPUOIKECHUS U
MPUKUIKU TIPU PEIICHUH MPAKTUYCCKUX 3a/1a4
MIOBCETHEBHOM JKU3HU

Xapaxkmepucmuku 006beKmos8 OKpyHIcarouie2o mupa

Ypasnuenun u
Hepagencmea

Pemrate nuHeiiHbIC ypaBHEHHS 1 HEPABEHCTBA, KBA/IPaTHbIC
ypaBHEHHUS;

pemiats jorapudmuyeckue ypasHeHus suaa log, (bx +c¢) =
d v mpocTeiiye HepaBeHcTBa BUia log.x<d,

pelnaTh MoKasaTenbHble ypaBHeHus, Buaa a’™ = d (rae d
MO>KHO IPEJCTaBUTh B BUJIE CTEIICHU C OCHOBAaHUEM @) U
MpoCTeHIINe HEpaBeHCTBA BUJa @' <d  (r1e d MOXKHO
MPEJCTaBUTh B BHJIE CTEIICHH C OCHOBAHUEM Q);.
MPUBOANTH HECKOJIBKO PUMEPOB KOPHEW MPOCTEUIIIETO
TPUTOHOMETPUUYECKOTO YPaBHEHHUS BUAA: SINX = @, COS X =
a, tgx = a,ctgx = a, TIe a — TaOJIMYHOE 3HAUCHUE
COOTBETCTBYIOLIEH TPUTOHOMETPHUECKON (DYHKIIHH.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux

npeomemos:

— COCTaBJIATh M PEIIaTh YPAaBHEHUS U CHCTEMBI
ypaBHEHU! TIPU PEIICHUU HECIOKHBIX MPAKTHYECKUX
3amaq

— Pewamb payuoHnanvHvle, nokasameivhvle U 102apupmuyeckue
YpaeHeHus u HepaseHCmed, npocmeriuiue UpPayUoOHAIbHbLE U
MpUSOHOMEempuYecKue ypaeHeHUs, HepaseHcmad U Ux CUCTembl,

UCNONBL308aMb MEMOObl peuleHUsl yPAasHeHUll: npusedenue K U0y

«npouseederue pagHo HYII0» Ul «YACMHOE PAGHO HYTI0», 3aMeHA

nepemeHHbIX;

UCNONb308aMb MEMOO UHMEPBANO8 OISl peULeHUs HePABEHCME,

—  UCNOIB3068aMb 2paAPuUecKull Memoo 01 NPUOTUNCEHHO20 PeUuleHUs
YpaeHeHul U HepageHCcms,

—  u300padicamev Ha MPUSOHOMEMPUYECKOU OKPYIHCHOCIU MHOHCECTNEO
peuienutl npocmetiuux mpueoHOMempu4ecKux ypasHeHun u
HepageHCcma,

—  BbLINONHAMb 0OMOOP KOPHEU YPAGHEHU UNU PeUeHUll HEPABEHCNE &
coomseemcmeuu ¢ OONOIHUMENbHLIMU YCIOBUAMU U OSPAHUYEHUSMU.

B nosceomnesnotl scusnu u npu uzyuenuu Opyeux yueOHulx npeomemos:
—  COCMAaBnAms U peuams YpaeHe s, CUCMeMbl YPAGHEHUll U
Hepagencmaa npu peuleHuy 3a0ay Opy2ux y4eOHvlX npeomMemos;
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—  UCNOTIb308aMb YPAGHEHUSL U HEPABEHCMBA 011 NOCMPOEHUSL U
UCCe008anUsl NPOCMEUUUX MAMEMAMUYECKUX MOOeell PeanbHblX
cumyayuil Uiy NPUKIAOHbIX 3a0ay;

—  yMemb UHMEPnPemupo8ams NOJIY4YeHHbI NPU PeUeHUU YPAGHEe s,
HepaseHcmea Uil CUCmembl pe3yibmam, OyeHu8amy €20
npasoonoooodue 8 KOHMeKcme 3a0AHHOU PEalbHOU CUMYAYUU UTU
NPUKIAOHOU 3a0ayu

Dyukyuu

OmnepupoBatb Ha 0a30BOM YPOBHE IOHATHSIMMU:
3aBUCHUMOCTb BEJIMYUH, QYHKIIMS, apTyMEHT U 3HAYCHHE
(byHKIMH, 06J1aCTh ONpPE/IeNEeHUs 1 MHOKECTBO 3HAUEHU I
¢byHKumu, rpaduk 3aBUCUMOCTH, TpaduK GYHKINH, HYIIHA
(GyHKIMHU, TPOMEXYTKHU 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE
Ha YHUCIIOBOM IIPOMEXKYTKE, yObIBAHUE HA YHCIIOBOM
IIPOMEKYTKe, HauOoJIbIllee U HaUMEHbIIIee 3HaUeHUe
(GYHKIHMU Ha YKCIOBOM NMPOMEXKYTKE, TEPHOANYECKAs
GbyHKUUSA, IEPHOS;

oIepupoBaTh Ha 0a30BOM YPOBHE MOHATUAMU: NpsAMasi U
oOpaTHast MPONOPIHMOHAIILHOCTE JIMHEHHas1, KBaJpaTU4yHas,
Jorapu@muyueckas U nokasarenbHasi pyHKINH,
TPUTOHOMETPHUECKUE (PYHKIIUHY;

pacrno3HaBaTh rpaUKu 3J€MEHTAPHBIX QYHKIUN: TpIMOi
1 00paTHOM MPOMOPIIMOHATBHOCTH, THHEHHOM,
KBa/IpaTUYHOM, TorapuMHUUECKON 1 MOKa3aTeIbHOM
(GYyHKUMH, TPUTOHOMETPHUYECKUX (DYHKIIMMA;

COOTHOCHUTH T'paMKH 3IE€MEHTAPHBIX (PYHKIMNA: IPSIMON U
00paTHO¥ MPONOPIIMOHATHHOCTH, TNHEHHOMH,
KBa/IpaTUYHOM, Torapu@MHUUECKOl 1 MOKa3aTeIbHOM
(GYyHKUMH, TPUTOHOMETPHUECKUX (QYHKIMNA ¢ popMyiami,
KOTOPBIMH OHH 33/1aHBbI;

HaXOJUTh 1O rpaduKy NpuUOIMKEHHO 3HAUEHUS (PYHKIIUH B
3aJIaHHBIX TOYKaX;

OTIpeNIeNIATh MO TpauKy CBOWCTBA (PyHKIMH (HYIIH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH
MOHOTOHHOCTH, HaHOOJIbIINE U HANMEHbIIINE 3HAYCHUS U

Onepupoeamv NOHAMUAMIU: 3A6UCUMOCTb BEIUYUH, (DYHKYUS, APSYMEHM
u 3Hauenue GyHKyuu, 0bracmv onpeoereHuss U MHOICeCME0 3HAUeHUU
@yHryuu, epagux sasucumocmu, 2pagux GyHKyuu, Hyaiu QyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCNEA, B03PACMANUE HA YUCTO80M
npomedcymke, yovbleanue Ha YUCI080M NPOMEICYMKe, Hauborbulee u
HaumeHbvuiee 3Havenue QYHKYUU Ha YUCI080M NPOMENCYMKeE,
nepuoouyeckas OyHKyus, nepuoo, YemHnas u Heuemuas yHKyuu,
oNnepuposamb NOHAMUAMU: NPAMASL U 0OPAMHAS NPONOPYUOHATLHOCTIb,
JIUHENHAs!, K8AOPAMUYHASL, 102aPUPMULECKast U NOKA3AMEeNbHAS
@yHKyuu, mpuconomempuieckue QyHKYUU,
— onpedensimv 3HAYEHUe PYHKYUU NO 3HAYEHUIO APeSYMeHma Npu
PA3UUHBIX CNOCOOAX 3a0anust PyHKYUU,
—  cmpoums epaghuxu u3y4eHHuIxX QYHKYULL,
ONUCHIBAMb NO SPAPUKY U 8 NPOCMEUUUX CTYYAAX RO popmye
nogeoeHue u c8oUCMBEa QyHKYuil, HAxo0ums no papuxy QyHKyuu
HauboIbuUe U HAUMEHbULUE 3HAYEHUSL,
CMpoumv 9CKU3 epaguxa QyHKyuu, y00oseiemeopsaowel. NPUeeoeHHOMY
Habopy ycnosuil (Rpomedcymru 803pacmanus/yoviéanus, 3naieHue
@yHKYUU 8 3a0aHHOU MOUKe, MOYKU IKCIPEMYMO8, ACUMNIMOMbL, HYIU
@dyHrkyuu u m.o.);
pewams ypagHeHust, npocmetiuiue Cucmembvl YpagHeHull, UCNOIb3Y3
ceoticmea yHKYuil u ux epaghuxos.

B nosceounesnoii ocuznu u npu uzyueHuu opyeux y4eoHvlx npeomemos:

— onpedensimb NO epauUKam U UCHONb308aMb OJisl peuleHUss NPUKIAOHBIX
3a0ay Ce0UCMBA PeaibHbIX NPOYECcos U 3agucumocmeltl (HauboIbuiue
U HauMeHblUiUe 3HAYEeHUs, NPOMENCYMKU 803PACANUs U YObl8aHUs
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T.IL.);

CTPOHTH ICKH3 rpaduka QYHKIHMH, yIOBICTBOPSIOIICH
MPUBEICHHOMY Ha0Opy yCIOBUHN (TIPOMEXKYTKH
BO3pacTanus / yObIBaHHs, 3HaUCHNE QDYHKIMU B 331aHHOM
TOYKE, TOYKH 3KCTPEMYMOB H T.II.).

B nosceonesnoti srcuznu u npu uzyuenuu opyeux
npeomemos:

OTIPEIeNIATH IO TpaduKaM CBOMCTBA PEAbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH (HaubobIllIne 1 HAUMEHBIITNE 3HAYCHUS,
MIPOMEXXYTKH BO3pacTaHUsI U yOBIBaHUS, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU
MIPAKTUYECKON CUTYyalluu

@YHKYUU, RPOMENCYMKU 3HAKONOCMOAHCNEA, ACUMNIMOMbL, NEPUOO U
m.n.);

—  UHMePNPemuposams C0UCMEA 8 KOHMEKCMe KOHKPEMHOLL
NPAKMU4ecKol cCumyayuu;

— onpedensimv no epaghuxkam npocmeniuiue XapaKmepucmuxku
NepuoOUYeCcKUXx npoyeccos 8 OUOL02UU, IKOHOMUKE, MY3bIKe,
paouocesasu u op. (amniumyoa, nepuoo u m.n.)

Dnemenmot
MamemamuyiecKo2o
ananuza

OnepupoBarh Ha 6a30BOM YPOBHE IMOHATUSAMHU:
IIPOU3BO/IHAS (PYHKLMHU B TOUKE, KacaTesbHas K TpapuKy
GbyHKIMH, TPOU3BOAHAS QYHKIIUH;

OIpeJIeNIATh 3HaUe€HUE NMPOU3BOAHOMN (PYHKIIMH B TOUKE 110
N300paXEHUIO KacaTelbHOM K TpaduKy, IPOBEIEHHON B
9TOU TOUKE;

peniaTh HECIIOKHBIE 3aa4X Ha IPUMEHEHHUE CBSI3U MEXIY
IIPOMEKYTKAMU MOHOTOHHOCTH Y TOYKaMH DKCTPEMyMa
(GyHKIUH, C OTHON CTOPOHBI, U IPOMEXYTKaMHU
3HAKOIIOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TON (PyHKIUU
— C IpYrou.

B nosceonesnoii sicuznu u npu uzyuenuu opy2ux
npeomemos:

MOJIb3YACh IpadvKkamMu, CPaBHUBATh CKOPOCTU BO3pAacTaHUs
(pocTa, NOBBILIEHHUS], YBEIMUEHUS U T.I1.) UM CKOPOCTHU
yObIBaHUs (TaleHus], CHI)KEHUS, YMEHbIIEHUS U T.11.)
BEJIMYMH B PEATIBHBIX IPOLIECCAX;

COOTHOCHUTH T'paKH peasibHbIX MPOLECCOB U
3aBUCHMOCTEN C X ONUCAHUSIMH, BKIKOYAIOIIHUMU

Onepupoeamv NOHAMUAMU: NPOU3BOOHASL PYHKYUU 8 MOUKe,

KacamenvHas K 2papuxy GyHKyuu, npouzsooHas QyHKyuu,

BLIYUCTIAMb NPOU3BOOHYIO OOHOUNIEHA, MHO2OUNEHA, KBAOPAMHO20 KOPH,

NPOU3BOOHYIO CYyMMbL (DYHKYULL,

—  BIYUCTAMb NPOU3BOOHBLE INEMEHMAPHBIX PYHKYULL U UX KOMOUHAYULL,
UCNONb3YSL CNPABOYUHbIE MAMEPUATbL,

—  uccnedosamsv 8 NPOCMetuux CLyuanx yHKyuu Ha MOHOMOHHOCb,
HAxXo0umv HAuboOIbUUe U HAUMEHbUUE 3HAYEHUS YHKYULL, CIpOoums
2paghuKu MHO20UIEHO8 U NPOCMEUUUX PAYUOHATLHBIX QYHKYULL C
UCNONB308AHUEM ANNAPAMA MAMEMAMUYECKO20 AHANU3A.

B nosceonesnoii ocuznu u npu uzyueHuu opyaux y4eoHvlx npeomemos:
peuams NPUKIAOHble 3a0a4u U3 OUOIOUU, PUSUKU, XUMUU, IKOHOMUKU U
Opyeux npeomemos, Ces3anHHbvle C UCCIe008aHUEM XAPAKMEPUCTIUK
PeanbHbIX NPOYECCO8, HAXOHCOCHUEM HAUOOILUUX U HAUMEHbUIUX
3HAYeHUll, CKOPOCMU U YCKOPEHUS U M. 1.,

UHMeEPNPemuposams NOJyYeHHble Pe3)Ibmanbl
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XapaKTEPUCTUKU CKOPOCTU N3MEHEHHUs (OBICTPBII pocT,
IUTABHOE MTOHWKEHUE U T.I1.);

WCIOJIb30BATh TPAPUKH PeabHBIX MPOIECCOB IS
peLLeHMsI HECJIOKHBIX MPUKIATHBIX 3a/a4, B TOM YHUCIIe
ompezessist o rpaduKy CKOpocTh X0Ja mpolecca

Cmamucmuka u
meopus
eepoamuocmeil,
JI02UKa u
KOMOUHamopuka

OnepupoBarh Ha 6a30BOM YPOBHE OCHOBHBIMU

onucaTelbHBIMU XapaKTEPUCTUKAMH YUCIIOBOT0O Habopa:

cpenHee apupMeTHIecKoe, Meinana, HauOoJblIee U

HauMEHbIIIEe 3HAYCHMUS;

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMU: YAaCTOTa U

BEPOSITHOCTH COOBITHS, CITyYaifHbII BEIOOP, OTIBITHI C

PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

— BBIYUCIISATH BEPOSITHOCTH COOBITUI Ha OCHOBE IO/ICYETa
YKCJla UICXO/I0B.

B nosceonesnou orcuznu u npu usyuenuu opyaux
npeomemos:

OLICHUBATh U CPABHUBAThH B MMPOCTHIX CIy4asiX BEPOATHOCTH
COOBITHI B peasbHOMN JKU3HU;

YUTaTh, COTIOCTABIISATH, CPABHUBATH, HHTEPIIPETUPOBATH B
IIPOCTBIX CIIy4asX peajbHbIC JAHHBIE, IPEICTABICHHBIE B
BHJI€ TAOJIHII, TUarpaMm, rpad)uKoB

—  Hmemb npedcmasnienue 0 OUCKPEMHBIX U HENPEPLIEHBIX CYUAUHBIX
BEUYUHAX U PACHPEOENEHUSX, O He3ABUCUMOCIU CIYHAUHBIX GENUUUH,

—  uMemv npeocmagieHue 0 MamemMamuieckom OHCUOAHUU U OUCHePCUU
CYUAUHBIX BETUYUH,

—  umMemv npeocmaegieHue 0 HOpMAalbHOM paAcnpeoeneHul U npUMepax
HOPMANbHO PACHPEOENeHHbIX CLYYAUHbIX BETUYUH,

HOHUMAMb CYMb 3aKOHA OONLUUX YUCET U 8bIOOPOUYHO20 MemoOd

usMepeHus 6eposmHOCmen,

umems npeocmasienue 06 yCi068HOU 8ePOSIMHOCIU U O NOJIHOU

6EPOAMHOCIU, NPUMEHAMb UX 6 PEUEHUU 3A0aY,

uMems npeocmasieHue 0 8aNCHbIX YACMHbIX GUOAX PAChpeoeneHUll U

NPUMEHAMb UX 6 PeUeHUU 3a0aY;

umems npedcmasienue 0 KOpperayuy C1y4auHblx 6eIudUH, O

JIUHEHOU pe2peccul.

B nosceonesnoil srcuznu u npu uzyueHuu Opyeux npeomemos:

—  GBIMUCTSAMb UTU OYEHUBAMb BEPOSIMHOCIIU COOLIMULL 8 PEATbHOUL
JHCU3HU,

—  8blOUpamv NOOXo0sauUe Memoobl NPEOCMAasIeHUs. U 00pabomKu
OAHHbBIX;

—  yMemb peuiams HeCI0NHCHble 3a0ayu Ha NPUMeHeHUe 3aKOHA OOIbULUX
yucen 8 COYUONI02UU, CIMPAX08AHUU, 30PABOOXPAHEHUU, ODecneyeHUl
be3onacHocmu HaAceleHUsl 8 UPe38bIYAUHBIX CUMYAYUSIX

Texcmoeuwie 3a0auu

Pemate Hec0KHBIE TEKCTOBBIE 33]]a4W PA3HBIX THUIIOB;

— aHaJU3MPOBAThH YCJIOBHE 33/1a4, TPH HEOOXOIUMOCTH
CTPOUTH JIJISl €€ PELIEHUS MaTEMAaTUUECKYI0 MOJIETb;

— TIOHUMATh U UCIOJIb30BATh JJIS pELICHUS 3a/1a4l
nH(}OpPMAIIHIO, TIPEICTABICHHYIO B BUJIE TEKCTOBON U
CUMBOJILHOM 3aIMCH, CXeM, TaOJUII, JHArpamMm,

—  Pewamu 3a0auu pazuvix munos, 8 mom yucie 3a0aiu NOGbIUEHHOU
mpyoHocmu,

—  8blOUPAMb ONMUMATILHBIL MEMOO peuleHUs 3a0ayu, paccCmMampuedst
PA3uuHble MEMOObl,

—  Ccmpoums MoOelb peuleHuss 3a0a4u, Npo8ooUms 0OKA3amebHble
paccysicoenus;
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rpaMKOB, PUCYHKOB;

— JIeHiCTBOBATH 110 aJITOPUTMY, COZICPKAIIEMYCS B
YCIIOBUU 3aJ1auu;

— HCHOJb30BaTh JIOTUYECKUE PACCYKIACHUS MIPU PELICHUH
3aJauu;

— paboTtarh ¢ U30BITOYHBIMU YCIOBUSMH, BEIOUpAs U3
Bcel mH(pOopMaIuu, TaHHbIe, HEOOXOUMbIE JJIs
peleHHs 3a/1a4H;

—  OCYUIECTBJISITH HECIIOKHBIN TIepeOOp BO3MOKHBIX
peleHwuid, BEIONpasi 13 HUX ONTHUMAIBHOE I10
KpUTEpUsIM, C(HOpPMYITHMPOBAHHBIM B YCIIOBHH;

— aHAJIM3HPOBATh U UHTEPIPETHUPOBATH MOTYyUCHHbBIC
peleHus B KOHTEKCTE YCIOBUS 3aa4H, BEIOUPATh
pelleHus, He MPOTUBOPEYAIe KOHTEKCTY;

peraTh 3a/1a4M Ha pacyeT CTOMMOCTH TIOKYTIOK, YCIIYT,

MOe30K U T.I1.;

pelaTh HECIOKHBIE 33]1a9H, CBI3aHHBIE C JIOJIEBBIM

y4acTHEM BO BIaJCHUU (GUPMOIA, TPEITPUITUEM,

HE/IBIYKUMOCTBIO;

pelaTh 3a/1aun Ha MPOCThIE MPOLEHTHI (CUCTEMbI CKHIOK,

KOMICCHH) 1 Ha BEIYMCIIEHUE CIIOKHBIX IIPOIICHTOB B

Pa3IMYHBIX CXeMax BKJIAJ0B, KPEAUTOB U HIIOTEK;

pemaTh MpaKTHYECKUE 3a1a9u, TpeOyromue

HCIOJIb30BAHUS OTPULIATETIBHBIX YHCEN: Ha ONpeIesieHIEe

TeMIIepaTypbl, Ha ONpeIesIeHUE MOJIOKEHHS Ha BPEMEHHOH

ocH (10 Halel 3pbl U 1ocHe), Ha JBU)KEHUE JIEHEKHBIX

cpenctB (MMPUX0J/pacxo), Ha ONpeaeIICHUE

TITyOUHBI/BBICOTHI U T.IL.;

WCTIOJIH30BATh TIOHATHE MacIuTala sl HaX0XKICHUS

paccTosiHU U IJTUH Ha KapTaX, IUIaHaX MECTHOCTH, TIJIaHaX

MOMEILIEHUH, BBIKpOIKax, MpHu paboTe Ha KOMITBIOTEPE U

T.IL.

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux

npeomemos:

—  pewams 3a0ayu, mpedyouue nepebopa 6apuaHmos, NPosepKu
VC08ULL, 8b100pa ONMUMATLHO2O Pe3YIbmamd,

—  QHANU3UPOBAMbd U UHIMEPNPEMUPOB8AmMyb Pe3yIbmamyl 8 KOHMeKCme
VCI0BUSL 3a0a4U, BbLOUPAMb PEUleHUsl, He RPOmugopedauyue
KOHMeKCmy;

—  nepegooumbv npu peuteruu 3a0a4u UHGopmMayuo u3 00HouU opmul 8
Opyeyr, UCNOIL3YSL NPU HEOOX0OUMOCMU cXembl, mabauysl, epaghuxu,
ouazpammol;

B noeceomnesnoti scusnu u npu uzyuenuu Opyeux npeomemos:
pewiams npakmudeckue 3a0ayu u 3a0ayu u3 Opyeux npeomemos
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— pfiuaTtb HECJIIOKHBIC IMTPAKTUUCCKHUE 3a/1a4H,
BO3HHUKAKOIHUEC B CUTyalluiIX HOBCGI[HCBHOﬁ JKHN3HHU

T'eomempusn

OmnepupoBatb Ha 0a30BOM YPOBHE IOHATHSMU: TOUKA,
npsimasi, IJI0CKOCTh B IPOCTPAHCTBE, NapajIeIbHOCTh U
NEePIEHANKYISIPHOCTb NMPSIMBIX U IJIOCKOCTEH;
pacrno3HaBaTb OCHOBHbBIE BUIbl MHOTOTPAHHUKOB (IIpHU3Ma,
UpaMyUa, IPSAMOYTOJIbHBIN Napaenenunes, Kyo);
n300pakaTh U3y4aeMble (UTYpPBI OT PYKH U C
IIPUMEHEHHEM IPOCTBIX YEePTEKHBIX HHCTPYMEHTOB;
NenaTh (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y,
U3BJIEKaTh HH(OPMALIKIO O IPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MpeICTaBICHHYIO Ha YepTeKax
U PUCYHKaX;

npuUMeHATh Teopemy Iludaropa npu BeranciIeHun
JJIEMEHTOB CTEPEOMETPHUECKUX (HUTYD;

HaXOJUTh 00BEMBI U IJIOLIAIU IOBEPXHOCTEH MPOCTEHIINX
MHOTOTPaHHUKOB C IPUMEHEHUEM (HOpMYyT;

pacrio3HaBaTh OCHOBHbBIE BH/IbI TN BpallleHUs (KOHYC,
uuIuHIp, cepa u map);

HaXOJIUTh 0OBEMBI U IJIOLIA U TOBEPXHOCTEH MPOCTEHIIINX
MHOTOTPaHHUKOB U T€J BPALIEHUsI C TPUMEHEHUEM

bopmy.

B nosceonesnoui scuznu u npu uzyuenuu opyaux
npeomemos:

COOTHOCUTH aOCTpaKTHBIE TEOMETPUUYECKUE TTOHATUS U
(haKThI ¢ peasIbHBIMU KU3HECHHBIMH OOBEKTAMHU 1
CUTYaIUsIMU;

WCIIOIh30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYD IS PEIICHUS TUTIOBBIX 3a/1a4
MPAKTUYECKOTO COEPKAHMS;

COOTHOCHTb IUIOLIAN TTOBEPXHOCTEH TeJl OIMHAKOBOM
(hopMBI pa3TUYHOTO pa3Mepa;

Onepuposams NOHAMUAMU. MOYKA, NPAMASL, NIIOCKOCHb 8
npocmpancmee, napaiielbHoCnb U NePReHOUKYIAPHOCIb NPAMbBIX U
niaockocmell;

npUMeHAmb OJisl peueHuss 3a0a4 2eomempudeckue hakmol, eciu ycio8us
npuMeHeHUsl 3a0aHbvl 8 SI8HOU hopme;

pewams 3a0a4u Ha HAX0HCOeHUe 2e0MeMpPUIecKUx 6eIudut no 0opa3yam
UNU ANCOPUMMAM,

denamo (8bIHOCHbBLE) NIOCKUE YEPMENCU U3 PUCYHKO8 00beMHbIX (hucyp, 8
MOM YUCie pUcosams U0 ce8epxy, cOOKY, CHMpOoUms cedenus
MHO202PAHHUKOS,

usgNeKamsv, UHMepnpemuposams U npeobpa308vleams UHGoOpMayuio o
eeomempuieckux ueypax, npeocmasienHyIo Ha 4epmexcax,
NpUMeHAmMb 2eoMempuieckue axkmol 0Jis peuleHus 3a0ay, 8 Mmom 4ucie
NPeononazaruux HeCKOIbKO Wazo8 peuleHus;

ONUCHIBAMb B3AUMHOE PACNOJIONCEHUE NPAMBIX U NIIOCKOCTEl 8
npocmpancmee;

Gopmynuposams ceoticmea u NpusHaxKu gueyp;

00KA3bI8AMb 2e0MEeMPUIEeCKUe YMBEPHCOCHUSL,

e1adems CManOapmHuol Kiaccugurayuell npocmpaHcmeeHHbIX uayp
(nupamuowl, npuzmsl, napaiienenuneobt),

Haxooums o6vembl U NIOUAOU NOBEPXHOCTEL 2e0MEMPUYECKUX el C
npumeHeHuem opmyn,;

BLIYUCTAMb PACCMOSHUSA U Y2ibl 8 NPOCMPAHCNGE.

B nosceonesnoii socuznu u npu uzyyeHuu Opyeux npeomemos:
UCNONIL308AMb CEOLICNBA 2e0MEMPUYECKUX hucyp Ol peuleHust 3a0ay
NPAKMU4ecKo2o xapakxmepa u 3a0ad u3 opyeux ooracmeti 3HAHU
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COOTHOCHTH 0OBEMBI COCYI0B OJJMHAKOBOH (POPMBI
Pa3InyHOTO pa3Mepa;

OLIEHUBATh (HOPMyY MPABUIBLHOTO MHOTOTPAaHHUKA TIOCIIE
CIIWJIOB, CPE30B U T.II. (OIpenessTh KOJIUYECTBO BEPILUH,
pebep u rpaHeil MOTYYSHHBIX MHOTOTPAHHUKOB)

Bexkmopot u
Koopounamul 6

OmnepupoBatb Ha 0a30BOM YPOBHE TOHSATHEM
JIeKapTOBbI KOOPJMHATHI B IPOCTPAHCTBE;

Onepuposamv noHAMUAMU 0eKAPMOBbl KOOPOUHAMbL 6
npocmpancmee, 6eKmop, MoOyib 6eKMopd, PAGeHCHB0 GEKMOPO8,

npocmpancmee — HaXOAWUTh KOOPJMHATHI BEPILINH KyOa u KOOPOUHAMbL 8EKMOPA, Y201 MeHCOY BeKMOPAMU, CKANAPHOE
IIPSIMOYTOJIBHOTO MapajulelIeuIe1a npouseedeHue 8eKmopos, KoJLIUHeapHble eKMOopbl,
Haxooums paccmosuue mexcoy 08ymMs MmouKkamu, CymMmy 6eKmopos u
npouszeedeHue 6eKmopa Ha Yucio, Y201 Mexcoy 6eKmopamu,
CKasIpHOe npouszeedeHue, packiaobléams 6eKmop no 08ym
HEKONNUHEAPHbIM 6EKMOPaM,
3a0aeams NIOCKOCMb YPAGHEHUEM 8 0eKapmosol cucmeme
KOOpOUHam;
pewiamsb npocmeliue 3a0a4u 86e0eHuemM 86eKmopHo20 bazuca
Hcemopus — OnwucelBaTh OTJENbHBIE BBIJAIOLIUECS PE3YJIbTATHI, IIpeocmasnsams 6K1A0 8bLOAIOUUXCS MAMEMAMUKOS 8 PA3BUMUE
MamemamuKu IIOJIy4YEHHBIE B XOJI€ Pa3BUTHS MaTEMaTUKHU KaK HAyKH; MamemamuKy U UHbIX HAY4YHbIX 00a1acmel,
— 3HATb PUMEPBHI MATEMATUUYECKUX OTKPBITUN U UX NOHUMAMb POTb Mamemamuku 6 passumuu Poccuu
ABTOPOB B CBSI3M C OTEYECTBEHHON U BCEMUPHOM
HCTOPHUEH;
— TIOHMMATh POJIb MaTeMaTUKH B pa3Butuu Poccuu
Memoowt — IIpuMeHSTh U3BECTHBIE METOJIBI ITPU PELIEHUH Hcnonvzoeams ocHosHble MemoObl 00KA3amenbCcmed, npo8ooUms
MamemamuKu CTaHJIapTHBIX MaTEeMaTUYECKUX 3a]1ay; 00Ka3amenbCcmeo U 8bINOIHAMb ONPOBEPIHCEHUE,

3aMeyaTh U XapaKTEPU30BaTh MATEMAaTUUYECKUE
3aKOHOMEPHOCTH B OKPYKAIOIIEH TENCTBUTEIBHOCTH;
IMIPHUBOJUTH IMPUMEPBI MATEMATUYCCKUX
3aKOHOMEPHOCTEM B IIPUPOJIE, B TOM UHCIIE
XapaKTepU3YIOIINX KPacoTy U COBEPIICHCTBO
OKpYKaroIlero MUpa 1 NMpoU3BEICHUIN UCKYCCTBA

APUMEHSAMb OCHOBHbIE MEMOObL PEUUEHUsI MAMEMAMUYECKUX 3A0ay,
HA 0CHOBE MAMEMAMUYECKUX 3AKOHOMEPHOCMeEll 8 NPUPooe
Xapakmepuzoeanms Kpacomy u CO8EPULCHCIBO OKPYHCAIOWE20 MUPA U
npou3seoeHull UCKYCCmea,

nPpUMeHsIMb npocmetiuue NPOCPAMMHbIEe CPEOCMBEA U INEKMPOHHO-
KOMMYHUKAYUOHHbLE CUCMEMbL NPU PEeULeHUU MAMEMAMUYECKUX
3a0au
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° c(OPMHPOBAHHOCTH MPEACTABICHUI O MAaTEMaTHKE KaK YaCTH MUPOBOW KYJIbTYpBl M O MECTE€ MAaTEMaTHKH B COBPEMEHHOM IMBUIIM3AINHU, O CIIOC00ax
ONMCAHUS HA MAaTEMAaTUYECKOM SA3BIKE SIBJICHUI PEAJIbHOTO MUPA;

° c(OPMHPOBAHHOCTh MPEICTABICHUI O MaTEeMaTHKEUYECKUX MOHATHSAX KaK O BAKHEHIIMX MAaTEMaTHYECKHX MOJENIX, MMO3BOJSIONIMX OMHMCHIBATH H
M3y4aTh pa3Hble IPOLECCHI U SBJICHMS; IOHUMaHUE BO3MOXXHOCTH aKCHOMATHYECKOTO IIOCTPOEHUS MATEMAaTUYECKUX TEOPUH;

° BJIAJICHUE METOJAaMU JI0KAa3aTEIbCTB U aJTOPUTMOB PELICHUS, YMEHHE UX IIPUMEHATH, IPOBOJUTH OKA3ATEIbHBIE PACCYXKACHUSA B XOJ€ PELUCHUs
3az1ady;

° BII/ICHAE CTAHIAPTHBIMU NPUEMAMH PEIICHHs PALIMOHAIBHBIX U UPPALMOHAIBHBIX, IIOKA3aTEJIBHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YpaBHEHUN
U HEPABEHCTB, UX CHUCTEM; HCIIOJIb30BAHME TI'OTOBBIX KOMIIBIOTEPHBIX IPOTpaMM, B TOM YHUCJE JUIA IIOMCKA IIyTH PEUICHUS U WUIIOCTPALMKA DPELICHUS
YPAaBHEHU U HEPABEHCTB;

L4 C(i)OpMI/IpOBaHHOCTL HpeILCTaBHGHI/H\/JI 00 OCHOBHBIX MOHSATHSIX MAaTEMaTHYECKOI0 aHaIM3a U UX CBOﬁCTBaX, BJIAAICHUC YMCHHUCM XapaKTCPHU30BATH
IIOBCACHUC (bYHKHHﬁ, HCIIOJIb30BAHUC MTOJYUCHHBIX 3HaHHI JJIA OIIMCAaHUA U aHaJIi3a PCaJIbHbIX 38.BPICPIMOCTCI>1;

L4 BJIAACHUC OCHOBHBIMHU MMOHATUAMMU O IJIOCKHUX U ITPOCTPAHCTBECHHBLIX I'COMCTPUICCKUX qmrypax, HNX OCHOBHBIX CBOfICTBaX;

L4 C(bOpMI/IpOBaHHOCTL YMCEHUA paClIO3HABATH HA YCPTEIKAX, MOJACIAX U B PCAJIbHOM MUPE 'COMCTPHUICCKUC (bnrypbl; MPUMCHCHUC N3YUYCHHBIX CBOMCTB

TeOMETPHUSCKUX PUTYDP U (HOPMYIT TS PEIICHUS TEOMETPUUYCSCKUX 3a/1a4 M 33/1a4 C MPAKTUICCKUM COICPKAHUEM;

o C(OPMHUPOBAHHOCTh MPEACTABICHUN O MpOLECCax M SBICHUSAX, UMEIOIIUX BEPOATHOCTHBIA XapakTep, O CTaTHCTUYECKUX 3aKOHOMEPHOCTSAX B
peaibHOM MHpe, 00 OCHOBHBIX MOHATHUIX 3JEMEHTAPHON TEOPUU BEPOSTHOCTEHN; YMEHMM HaXOAWTh M OLICHUBATh BEPOSATHOCTHU HACTYIUIEHUS COOBITHI B
MPOCTEUIINX IPAKTUYECKUX CUTYALMAX U OCHOBHBIE XapAKTEPUCTUKH CIIyYalHbIX BEJIWYUH;

® BJIAICHUEC HAaBbIKaMU MCITIOJIb30BaHHA I'OTOBBIX KOMIIBIOTCPHBIX NPOrpaMM IIpH PECIICHUHN 3a1a4.
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2. CoaepKaHue y4eOHOU AU CIMILJIMHbI

BBeaenue
MaremMaTiika B HayKe, TEXHHMKE, OKOHOMHKE, WH(MOPMAIMOHHBIX TEXHOJOTHSIX U
IpaKkTUYeCKOW JesTenbHocTH. llenmm W 3agauM  M3ydeHHsT MaTeMaTUKA IIPU  OCBOCHUM
CHEUAJIbHOCTH TeXHOIO0IUs MPOAYKINU OOIIIECTBEHHOT'O ITUTAHMSL.
AJITEBPA
IToBTOpenue. Peuienue 3a1ay ¢ MCIOJAb30BAHUEM CBOMCTB YMCEI M CHUCTEM CUHCIICHMSA,
JETUMOCTH, JOJIEd M 4acTel, MPOIEHTOB, MOAyJeH uucen. PelieHue 3anad ¢ MCIOIB30BAHUEM
CBOWMCTB CTeNEeHEH W KOPHEW, MHOTOYICHOB, MPeoO0pa3oBaHUNl MHOTOWIECHOB | JIPOOHO-
palMOHAIbHBIX BBIPAKEHUM.
Pemenue 3aga4d ¢ UCHOJIB30BAHUEM TPaJyCHOM MEPHI yriia. Mo1ysIb Yucia U €ro CBOMCTBA.
Pemenue 3a1a4y Ha JBUKEHHE U COBMECTHYIO pabOTy ¢ MOMOUIbIO JTMHEHHBIX U KBaJPaTHBIX
YpaBHEHUH U UX cucTeM. PelieHue 3a1a4 ¢ IOMOIIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJTHOM MEePEeMEHHOH, ¢ MPUMEHEHUEM U300paKeHUSI YUCIOBBIX IPOMEKYTKOB.
Pemenue 3amau ¢ MCIONIb30BaHUEM UYMCIIOBBIX (YHKIMHA M uX rpadukoB. Mcmonb3oBanue
CBOMCTB M TpadUKOB JIMHEHHBIX U KBaIPATUYHBIX (YHKIMI, 0OpaTHOW MPOMOPLHUOHAIBHOCTH U

dyrkmuny = vx. Ipaduueckoe peltenye ypaBHeHHi! 1 HEPaBEHCTB.

PasButne nonsitusi 0 4ncie

Ienble u panuoHanbHble uucia. JleiicTBuTeNbHbIE Yncna. [lpubnudicennvle 6bIYUCTIEHUS.
Komnnexchvie uucna.

KopHu, crenenu u jorapugpmsl

Kopuu u crenenu. KopHu HaTypajlbHOM CTENEHM M3 4Yucia UM UX cBoicTBa. CreneHu c
palMOHATIBHBIMU IIOKa3aTeNsiMU, UX cBoWcTBa. CTENEHW C JEHCTBUTEIBHBIMU IOKA3aTEISIMHU.
Cesoticmea cmeneHu ¢ 0elicmeumenbHblM HOKA3ameseM.

Jlorapudm. Jlorapudm umncna. OcHOBHOE JOrapuPpMHUECKOE TOXKIECTBO. [lecaTndnble U
HaTypajbHble Jorapudmsl. [IpaBuia neiictuii ¢ norapudmamu. I[lepexoa kK HOBOMY OCHOBaHMUIO.

[IpeoOpasoBanue anreOpandyeckux  BeIpakeHWi. [IpeoOpa3zoBanme  pannOHAIBHBIX,
UpPpalMOHATIBHBIX CTEIIEHHBIX, TOKa3aTeIbHbIX U JIOTapU(MUUECKUX BBIPAKECHUH.

IIpakTHYeckHe 3aHATHSA:

Apudmernueckue IecTBUS HaJ 4YMCIAMH, HAXOXKJICHHE NPUOIMIKEHHBIX 3HAUYEHUI
BEJIMYMH U MOTPEUIHOCTE BBIYMCIIEHUHN (a0COMIOTHOM M OTHOCUTENIbHOM), CPaBHEHHE YMCIIOBBIX
BBIPAKECHUI.

Brruucnenue u cpaBHeHUE KOpHEW. BrIoaHEeHNE pacyeToB ¢ paJuKalaMH.

Pemenne  uppanuoHanbHBIX — ypaBHeHUH. HaxoskaeHue  3Ha4eHMM — CTeneHed ¢
panuoHanbHbIMU  TokazatesnssMu. CpaBHenue  creneHeil. I[IpeoOpa3oBaHus — BbIpakeHH,
COZEepKAIIMX CTEIEeHU. PellleHne moka3aTebHbIX YpaBHEHU.

Pemenne npukiagHex 3amay.

Haxoxnenue 3HaueHui norapudma mo npousBoiibHOMY OCHOBaHHIO. Ilepexox oT omHoro
OCHOBaHUs K Jpyromy. Berumcnenume wu cpaBHeHue jorapudmon. JlorapupmupoBanue u
MOTCHIUPOBAHUE BBIPAKEHUN.

[TpuOnuxeHHbIE BBIYMCIICHUS U PELICHHS] TPUKIIAIHbIX 3a]1a4.

Pemienue norapupmMudeckux ypaBHEHHH.

OCHOBBI TPUTOHOMETPHH.

OcHOBHbIC IOHATHSA

UucnoBass OKpyXHOCTb. YwWcinoBas OKPYKHOCTh Ha KOOPAMHATHOW  IUIOCKOCTH.
Tpuronomerpuueckass OKpykKHOCTb. Panmannas mepa yrna. BpamarensHoe nsmxkenue. Cunyc,
KOCHHYC, TAHT€HC U KOTaHI'€HC YHCIIA.

OcHOBHbBIC TPHTOHOMETPHYECKHE TOXKIECTBA.

®opmynsl npuseaeHus. Popmyisl cioxeHns. @opMyisl yaABOEHU Popmyivl NOJOGUHHO20
yena.

IIpeoOpa3oBanust NpOCTEHIIUX TPUTOHOMETPHYECKHUX BbIPAKCHHUH.
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[IpeoOpa3oBanue CyMMBbI TPUTOHOMETPHUECKUX (PYHKIUI B IPOU3BEACHUE U TPOU3BEICHUS
B CyMMY. Buipaoicenue mpuzonomempuieckux yHKyutl uepes maH2enc no108UHHO20 apeyMenma.

Tpuronomerpnueckne ypaBHeHUs U HEPAGCHCMEA.

[Ipocreiiimme TPUTOHOMETPUYECKUE YpaBHEHMs. [Ipocmeiiwue mpuconomempuyecKue
HepaseHcmaa.

OO6parHble TpuroHoMerpuyeckne GyHKIMU. APKCHHYC, apKKOCHHYC, apPKTaHI'€HC.

IIpakTHyeckue 3aHATHA:

Paguannbiii METO U3MEPEHHUS YIIIOB BPALICHUsSI U CBA3b C IPAyCHON MEPOM.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXKIECTBA, (GOPMYJbl  CIOXEHHUS,  YIBOEHU,
npeoOpa3oBaHUE CYMMBI TPUTOHOMETPHUYECKMX (YHKUMH B TPOU3BEJCHHE, Mpeodpa3oBaHue
IPOM3BEACHUS TpPUTOHOMETpUYecKux (yHkuuit B cymmy Ilpocreilmine TpuUroHomerpudeckue
YpaBHEHHUS U HEPABEHCTBA.

OO0patHble TpUroHoMeTpudeckue QyHKIMU: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

DyHKIUH, X CBOICTBA U I'PaQUKH

®ynkumuu. O6s1acTb ONpesIesIEHUs] U MHOXKECTBO 3HaU€HU; rpaguk QyHKIMH, TOCTPOEHUE
rpaduKoB QYHKUUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

CpoiicTBa (QYHKUMHM: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIrPAaHUMYEHHOCTb,
NepUOANYHOCTb. [IpoMeXyTKu BO3pacTaHus U yObIBaHUS, HauOOJbIIEEe U HaUMEHbIIEE 3HAUCHUS,
TOYKU 3KcTpemyma. ['paduueckas nntepnperanus. [Ipumeps! QpyHKIMOHANIBHBIX 3aBUCUMOCTEH B
peanmpHBIX Tpoleccax M sBICHUSX. Apudmernueckue omepauuu Haa QyHKousmu. CroxHas
bynkus (komnosuuus). I[lonamue o nenpepvl8HOCMU DYHKYUU.

O6patubie ¢pyHkuun.Ooracms onpedenenus u 004ACMb 3HAYEHUN 0OPAMHOU DYHKYUU.
I'paghux obpamnou ¢hynxyuu.

CreneHHble, MoOKa3aTelbHble, JoOrapu(ppMuyecKkue HTPUTOHOMETPHYECKHE
¢pynxknun. O0paTHble TPUTOHOMeTPHYeCKUe QYHKIMH.

Onpenenenus GyHKINN, X CBOMCTBA U TpadUKH.

IIpeoOpa3oBanust rpaduxos. IlapannensHblii HepeHOC, CUMMETPHUS OTHOCUTEIBHO oOcei
KOOpJMHAT U CUMMETPHUs OTHOCUTEJILHO Hauana KOOPIAMHAT, CHMMETPHsI OTHOCUTEIBHO PSIMOH ) =
X, PaCTSDKEHHUE U CIKaTUE BAOJb OCEH KOOPANHAT.

IIpakTnyeckue 3aHATHA:

IIpumepsl 3aBUCHUMOCTEN MEXIy NEPEMEHHBIMH B PEAJBHBIX IPOLIECCAX M3 CMEKHBIX
muciumuinH. Onpenenenue ¢yHkiuil. Iloctpoenue n urenue rpagpukos QyHkuuid. MccnenoBanue
¢yHkuuu. CBolicTBa JTUHEMHOM, KBaJpaTHYHOW, KyCOYHO-TUHEMHOM W JApOOHO - JMHEHHOU
¢yuxiuii. HenpepbiBHble U nepuoanyeckue ¢yHkuuu. CBoiicTBa U rpaduku CHHYcCa, KOCHHYCA,
TaHreHca U KoTanrenca. O6paTHble PyHKIUU u ux rpapuxu. O6paTHbIE TPUTOHOMETPUUECKUE
¢yuxun. [IpeobpazoBanust rpaduka pynkuuu. ['apmonnueckue konebanus. [lpuknaaasie 3agaun.

[Toka3zaTenbHble, JOrapuPMHUUECKUE , TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCMEA.

Hauyana mareMaTHuyeckoro anajaimusa

IMocaenoBareabHocTH. CriocoObl 3aaHust M CBOICTBAa YMCIOBBIXIOCIEI0BATEIBHOCTEH.
Ilonamue o npedene nocnedosamenvrocmu. Cywecmeosanue npeoeia MOHOMOHHOU 02PAHUYEHHOU
nocnedosamenvrHocmuy.  CyMMHpOBaHUE  TOCieoBaTesbHOCTEH. beckoHedHo — yObIBaromas
reoMeTpHuuecKas porpeccus U ee cymma.

IIpousBoanas. Ilonstue o mpou3BoAHOM (GYHKUIMHU, €€ TeoMEeTpHUYecKUi M (U3UUECKUi
CMBICI. YpaBHeHHE KacaTenbHOM K Tpaduky ¢yHkiuu. [IpousBomHbIE CyMMBI, pPa3HOCTH,
Npou3BeeHUs, 4acTHOro. I[Ipom3BOIHBIE OCHOBHBIX dJEMEHTapHbIX (yHKImiA. Ilpumenenue
MPOU3BOJHOM K HCCIEIOBaHUI0 (YHKIMA M TOCTpOeHUI0 TpadukoB. IIpoussoonvie obpamuou
@yHKYUU U KOMROZUYUU PYHKYUU.

[Ipumepbl HKCIONB30BAHMSA MPOU3ZBOJHOW JJII HAXOXKJIEHUS HAWIydllero pelieHus B
NPUKIAJHBIX 3a7ayax. Bropas mnpousBoaHas, €€ TreoMeTpUYeCKUH U (U3UYECKUH CMBICI.
Haxoxnenue ckopocTH JUIs mpoiiecca, 3aJaHHOro (JOpMyJIoN U rpapuKoM.

IlepBooOpa3nas u uHTerpas. I[IpumeHeHne onpeaeneHHOro MHTErpaia JUlsl HaXOXACHUS
wioniaaM KpuBoJMHEWHON Tpanenuu. ®opmyna Heiorona- Jleibuuna. [Ipumepsl npuMeHeHus
UHTErpaia B (U3UKE U TEOMETPHUH.

IIpakTHYeckHe 3aHATHSA:
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YucnoBass  MOCIEIOBATENbHOCTh, CHOCOOBI €€  3aJaHMs, BbIUMCIEHUS  YJICHOB
nocnenoBarenbHocTU. [Ipeaen mocnenoBaTenbHOCTH. beckoHeyHO yObIBarolasi reoMeTpuyeckas
IIpOrpeccusl.

[Ipon3BoaHas, MEXaHUYECKUN U TEOMETPUUYECKHUI CMBICI IPOU3BOIHOM.

VYpaBHeHue kacateiabHON B obOmem Bupae. llpaBwia u dopmynsl auddepeHIrpoBanus,
TabJiulla MPOM3BOAHBIX JJIeMeHTapHbIX (GyHKuuA. HMcciaenoBanue (QyHKIMH C  [TOMOIIBIO
npousBogHoN. HaxoxaeHre HanOoJblIero, HAMMEHBIIETO 3HAYEHUS M AKCTPEMAaJIbHBIX 3HAUEHUI
(GyHKIHH.

Huterpana u mepBooOpazHas. Teopema Hrprorona-Jleitonuima. [IpuMeHeHne wHTErpaiga K
BBIYUCIICHUIO (PM3UYECKUX BEIUYHMH U TUIOMIAICH.

YpaBHeHMsI M HEPABEHCTBA

YpaBHeHus M cucTeMbl ypaBHeHHUil. PaninonanpHble, HppalMOHAIIBHBIE, 1I0KA3aTEIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWJIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHoBHbIE TpUEMBl HUX pelleHus (pazloKeHWEe Ha MHOXKUTEIH, BBEJCHHE HOBBIX
HEH3BECTHBIX, MMOICTAHOBKA, TPAQUUECKUI METON).

HepaBencrBa. PannonanbHble, UppallMOHANIBHBIE, TTOKA3ATEIbHbBIE U MPUSOHOMEMPUYECKUE
HepaBeHCTBAa. OCHOBHBIEC IPUEMBI UX PELLICHUS.

HUcnoab3oBanue cBoiicTB M rpapukoB (yHKHuid NpH pelieHUW YPaBHeHMH WM
HepaBeHCcTB. Metoq uHTepBanoB. M300paxeHne Ha KOOPAMHATHON IUIOCKOCTH MHOKECTBA
pelIeHni ypaBHEHHI 1 HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

IIpuknagueie 3agaum. [IpumeHeHMe MaTeMaTHYECKUX METOAOB Il pEIlEHUs
COJIeprKaTeNbHBIX 33/1a4 U3 Pa3IMYHBIX 00JIacTell HayKu M MpakTUKu. MHTepnperanus pe3yibTara,
y4EeT peajbHbIX OrPaHUYCHUH.

IIpakTH4yecKkue 3aHATHS:

Kopnu ypaBHenuii. PaBHocuiibHOCTH ypaBHeHUi. [IpeoOpazoBanue ypaBHEHUH.

OcHOBHbIE IpUEMBI PELICHHS YpaBHEHU. Pellienne cucreM ypaBHEHUM.

Hcnonp3oBanne CBOMCTB U TpaguKoB (DYHKIIHIA IS pelIeHUs] YPAaBHEHUH 1 HEPAaBEHCTB.

KomOuHaTopuka, CTATUCTHKA M TEOPUS BEPOSITHOCTEH

DJieMeHTbl KOMOMHATOPUKH

OcHoBHbIE TOHATUS KOMOWHATOPUKH. 3aJauyd Ha TMOACYET 4YHUCIIa pa3MEIleHUH,
MepPECTaHOBOK, coueTanuil. Pemenue 3amau Ha nepedop BapuanToB. Popmyra 6mHoma HproToHa.
CaoiicTBa GMHOMHHAIBHBIX K03 duumentoB. Tpeyronpuuk [ackans.

DJIeMeHTbI TEOPUH BePOSITHOCTEH

CoObiTHE, BEpOSTHOCTb COOBITHS, CIIOKEHHE M YMHOXEHUE BepOsiTHOCTEeW. [lomamue o
He3asucumocmu coovimuil. J{uckpemnas ciyuarinas eeluduna, 3aKkou ee pacnpeoenenus. Qucnogvie
Xapaxkxmepucmukuy OUCKpemHou ciyyatHou eenuyunsl. [lonamue o 3axone 601bUUX YUCel.

JieMeHTbl MAaTEeMAaTH4YeCKOIl CTATUCTUKHU

IIpencraBnenue MaHHBIX (TaOJMIBI, AUArpaMMBbl, TPaQUKH), ceHepalbHds COB0KYNHOCMb,
8bl00pKaA, cpednee apupmemuyeckoe, meouana. Illowamue o 3adauax mamemamuyeckoul
CMamucmuxu.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 8epoamHOCMHbIX MEMOO08.

IIpakTHYecKkHe 3aHATHSA:

Wctopusi pa3BUTHS KOMOMHATOPHKH, TEOPUU BEPOSITHOCTEH M CTAaTHUCTUKM U HMX pOJIb B
pa3nu4HbIX cepax dyenoBeueckoW jku3HededTenbHOCTU. [IpaBuna komOuHaTtopuku. Pemienue
KOMOWMHATOPHBIX 3ajad. Pa3mMemieHus, coueTaHus U TepecTaHOBKH. buHoM HploToHa w
tpeyronbHuk [Tackans. [lpuknannsie 3agaun.

Kitaccnueckoe omnpeneneHue BEpOSITHOCTH, CBOMCTBA BEpPOSITHOCTEHM, TeopeMa O CyMMme
BeposATHOCTeW. Brpruucnenune BepositTHocTed. Ilpuknanseie 3anaum. IlpencraBieHne 4MCIIOBBIX
naHHbIX. [Ipuknaanbie 3a1a4u.

TFEOMETPUS
IToBTOpenue. Pemenue 3a1ay ¢ NpUMEHEHHEM CBOMCTB (UIyp Ha IUIOCKOCTH. 3aJayd Ha
JI0KA3aTeNbCTBO M IOCTPOCHHE KOHTPIpUMEpPOB. lcmonb3oBaHue B 3agadyax MPOCTEHUIINX
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JIOTMYECKUX IpaBwWil. PelieHne 3ajad ¢ UCIOIb30BaHUEM TEOPEM O TPEYIOJIbHUKAX, COOTHOILIEHUH B
MPSIMOYTOJIBHBIX TPEYroJIbHUKaX, (DaKTOB, CBSI3aHHBIX C YETHIPEXyroJIbHUKaMH. Pemienue 3amad c
UCIOJIb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKpPY)XHOCTAMHU. PerieHue 3amad Ha H3MEpEeHUS Ha
IUIOCKOCTH, BBIYMCIICHUE JUTHH U TUIoHIaiel. Pewenue 3a0ay ¢ nomowvbio 6eKmopo8 u KoopOuHam.

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

B3aumHoOe pacrosiokeHue AByX MpsIMBIX B IpocTpaHcTBe. [lapamnenbHOCTh NpsSMOMl u
mwiockoctu. [lapamiensHOCTh  MUIOCKOCTEW. llepneHAMKYyISpHOCT, NOPSIMOM U IJIOCKOCTH.
[leprieHAMKYJISAp M HAKJIOHHASA. YTOJ MEXIY MPSIMOMl M IJIOCKOCTBbIO. JIByrpaHHBIM yroiy. Yroi
MEXy IIIOCKOCTAMU. IleprneHIuKyIsipHOCTh JBYX IJIOCKOCTEM.

I'eomeTpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MapalieIbHBIA MEPEHOC, CUMMETPUs
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe mpoekTupoBanue. Iliowads opmozoHanvHol npoekyuu. W3o0paxeHue
POCTPAHCTBEHHBIX (PUTYD.

MHororpaHHMKH

Bepiuunel, pebpa, rpanun MHOrorpaHHuka. Pazeepmka. Muozoepanuvie yenvi. Boinykivie
MHo2oepanHuku. Teopema Diinepa.

[Ipusma. Ilpsamas u nakronnas npusma. [pasunsHas npusma. [lapamnenenunen. Kyo.

[Mupamuna. IIpaBunbpHas nupamuaa. YcedeHHas nupamuaa. Terpadap. CuMmMmerpun B Kyoe,
B [IapaJuleienuIeie, B IpU3Me U UpaMu/Ie.

Ceuenus ky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBienue O NnpaBUIIbHBIX MHOIOTPAHHUKAX (TeTpa’zap, KyO, OKTa’Ap, AOJAEKa’aAp U
HUKOCAdIP).

TeJsia 1 IOBEPXHOCTH BpallleHUS

Hunuaap u koHyc. YceueHHBIH KoHyc. OcCHOBaHME, BBICOTa, OOKOBas IOBEPXHOCTbD,
oOpa3yromiasi, pazBepTka. OceBble CEUeHUs U CEUEHUs NapasuiebHble OCHOBAHUIO.

ap u cdepa, ux ceuenus. KacarenpHas miockocTs k chepe.

N3mepenus B reomeTpuu

O6beM u ero usmepenue. MarerpansHas ¢popmyna oobema.

@opmynbel  00bema KyOa, MNpsSIMOYTOJIBHOIO MapajljieNenuiesa, MOpU3Mbl, LIUIMHJIpA.
®opmynel 00beMa nupamMuaa U konyca. Gopmysibl MJI0MAAN TOBEPXHOCTEH LUIUHAPA U KOHYCA.
®opmyinel o0bema mapa u miomanan chepsl. [logodue ten. OTHOLIEHUS MIIOMAAeH MOBEpXHOCTEN
U 00bEMOB MOTI00HBIX

TeNl.

Koopaunatel 1 BeKTOpHI

[IpsimoyronbHas (AekapToBa) CUCTEMa KOOPAMHAT B MpocTpaHcTBe. DopMmysia paccTOsSHUS
MEXY ABYMS TOUKaMHU. Y paBHEHUS CHEPBI, nIOCKOCMU U NPAMOIU.

BexTtopel. Moaynbs Bekropa. PaBeHcTBO BekTOpoB. Cio’Ke€HHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa MO HAMpPaBICHUSAM. YTOJI MEXKIy IBYMS BEKTOPAMH.
[Tpoekuust BexTopa Ha ock. KoopauHaTsl BekTopa. CKajspHOE MTPOU3BEIEHNE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT M BEKTOPOB IPU PEIICHWHM MAaTEMaTU4YECKUX M IMPHUKIAIHBIX
3azad.

IIpakTHYecKkHe 3aHATHSA:

[Ipu3Hakn B3aMMHOIO paCHONOKEHUsS NPSIMBIX. YIOJd MeEXay MpsMbIMU. B3anMmuoe
pacrojokeHue NPsAMBIX U IIocKocTel. [lepneHanKynsap U HaKIOHHAsA K IUIOCKOCTH. YTOJI MEXKAY
IpsIMON U TIOCKOCTHIO. TeopeMbl 0 B3aMMHOM PACIIOIOKEHUH MPsAMOI U 1TuiockocTH. Teopema o
TpeX NEPIEHIUKYIIApax.

[Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHBIX U MEPIEHANKYISPHBIX IUIOCKOCTEH.

PaccTosiHMEe OT TOYKM 110 IIOCKOCTH, OT NPSAMON [0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMH, MEXJy CKpEIIMBAIOIIMMU TPSIMBIMH, MEXIy MPOU3BOJIBHBIMU (QUIYypaMU B
IIPOCTPAHCTBE.

[TapannensHoe NMPOEKTHUPOBAHUE U €ro CBOMCTBa. Teopema o niowaou Opmo20HANLHOU
npoexyuy MHo20y201bHuKa. B3aMHOE pacIoyioskeHHe MPOCTPAaHCTBEHHBIX (QUTyp.
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Pasnmuunbple  Buael  MHOTOTpaHHUKOB. UMx  m3oOpaxkenus. CedeHws, pa3BepTKU
MHOTOTpaHHUKOB. [lnmomiaas moBepxHoctu. Bunmpl cummerpuid B npoctpaHcTBe. CUMMETpHS Tl
BpallleHUs] 1 MHOTOTPAHHUKOB. BeIdrcieHue miomasiei u 00beMoB.

Bexkropsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOPJAUHAT B IPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, CQepbl, TUIOCKOCTH. PaccrosiHue Mexmy Toukamu. J[eHcTBust ¢
BEKTOpaMH, 3aJaHHbIMM KoopauHatamu. CKalspHOEe MpPOU3BEACHUE BEKTOPOB. BektopHoe
YpaBHEHUE TMPSAMOW M IUIOCKOCTH. McCHonp30BaHHE BEKTOPOB IMPU JI0KA3aTEIICTBE TEOPEM
CTEPEOMETPUHU.

Jlns BHeayJIUTOPHBIX 3aHATUM CTyJEHTAM, Hapsay C PELICHHWEM 3a/1ad M BBIIOJIHEHUS
MPAKTUYECKHUX 3a/IaHUi, MOKHO TIPEIOKUTH TEMBI HCCIIEIOBATENBCKUX U peepaTUBHBIX paboT, B
KOTOPBIX BMECTO CEpHI OTAEJBbHBIX MEIKHMX 3aJad W YINPAXHEHUU MPEJIararoTcsi CHOKETHBIE
3a/1aHus, TpeOyroIre JUIUTEIHHON paboThl B paMKaxX OJJHOW MaTeMaTHYeCKONH CUTYallud. JTU TEMbI
MOTYT OBITh MHAMBUAYAIbHBIMHU 3aJaHUSIMH, HO MOTYT IpeljaraThCs W IpyHne CTYIEHTOB s
COBMECTHOT'O BBIINIOJIHEHUS UCCIIEIOBAHMUS.
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IIpumepHbIe TeMBbI pedepaToB (0KIAT0B), HCCIECAOBATEIBLCKHX IPOEKTOB:

NN R LD =
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45.
46.

47.
48.
49.
50.

ANTOPUTMHYECKHUI TIOXO0JI K PELICHHIO TEOMETPUYECKHX 33/1a4.
ANTrOpUTMBI peLIEHHs] TPUTOHOMETPUUECKUX HEPABEHCTB.
AJMKBOTHBIE IpOOH.

Benukue OTKPBITHA B MATCMATUKCE.

[anepest BEMMKMX MaTEMaTHKOB.

['eoMeTpruecKre MOJICIH B €CTECTBO3HAHUH.

['eomerpuyeckue Gopmbl B HCKYCCTBE.

['eomerpus EBkinzia Kak nepBasi Hay4Has CHCTEMa.

I'eomerpust Hukounas JlobaueBckoro.

. 'unoTe3a 00 UCTOKAX 30JI0TOTO CEUEHUSI.

. I'paduueckue nmpreMsl pH peIICHUH 3a7a4 10 MaTeMaTHKE.

. 'paduyeckuii MmeTos pelieHrus TPUrOHOMETPUUECKUX YPAaBHEHHUH U HEPABEHCTB.
. AnodaHToBH ypaBHEHUSI.

. IpeBHEpyCCKHE 3aaUH.

. 3agaua o KEuurcoeprckux Mocrax.

. 3agaya Pamanymkana.

. 3a/1a4l MEXaHUYECKOI'0 IPOUCXOKACHUS: TEOMETPUSI MACC, SKCTPEMaJIbHbIE 3a/JauH.
. 3amaun Ha knetdaroit Oymare. ®opmyna [uka.

. 3aJ1a4M Ha ONTUMHU3ALIHIO

. 3a/1a4n Ha NepeIMBaHUE KUIKOCTH.

. 3aJ1auM ¢ mapaMeTpamH.

. 3HaUeHHUE MPOU3BOJAHON B Pa3IUYHBIX 00JIACTIX HAYKH.

. U3onepumerpuyueckoe npoCcTpaHCTBO.

. UccnenoBanue neHTel MEOUyca u e€ CBOWCTB.

. Kasibkynsitopsl.

. KommiekcHeie uucna.

. Konnueckue ceueHus 1 ux NpuMEHEHUE B TEXHUKE.

. JlJobaueckuit H.U. «KonepHuk reomeTpumny

. Maremarnueckast 00paboTKa SKCIIepUMEHTATBHBIX JaHHBIX.

. MareMatnueckue KpUBbIE: pO3bl U CIUPAJIU.

. MaTtematnuueckue pa3pe3Hble UTPH.

. Matemarnueckoe NporpaMMHpOBaHHUE U €r0 IPUMEHEHHUE.

. MeTop1 mocTpoeHus rpapukoB TPUTOHOMETPUUECKUX (PYHKITHI.

. MeTopl peneHust TPUrOHOMETPUYECKUX YPaBHEHNN

. Harnmannas Tonosorus.

. Haxoxxnenne o0bEMa Te U IEeHTpa Macc Tela ¢ MOMOLIbI0 MHTEerpaa.
. Hem3sectnas Teopema IIudaropa.

. HecranmapTHble criocoObl pereHust TPUrOHOMETPUUYECKHX YPaBHEHUH
. O6nacTu NpUMeHEeHUs! TPUTOHOMETPUH.

. OpTOoroHanbHO€ IPOEKTUPOBAHNUE.

. [TapannenpHO€ NPOEKTUPOBAHUE.

. Iloctpoenue rpaduxos ¢pynkumii B cpeae MicrosoftExcel.

. [Ipunoskenne onpenenéHHoro nHTerpaa.

. Ilpumenenne MicrosoftExcel i penienus cucteM JIMHEHHBIX ypaBHEHUH MaTPUYHBIM

METOOM.

[IpumeHeHne MaTpHUIl TPY PELIEHNH 3aau.

[Ipumenenue nmporpammel MicrosoftExcel mst pemienns cuctem TMHEHHBIX ypaBHEHHM
MetooMm Kpamepa.

[IpumeHneHne TpUroHOMETPUUYECKUX POPMYJIT IPU U3MEPUTEIBHBIX padoTax.

Pemienue cuctem IMHENHHBIX ypaBHEHHH B cpeae Maple.

Pemenue cucrem nuHeNHHBIX ypaBHeHUH B cpeae Mathcad.

Pemienue cuctem IMHEHHBIX ypaBHEHH B cpeae Mathlab.
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51.

52.

53.
54.
55.
56.
57.

Pemienue cuctem ITMHEHHBIX ypaBHEHHH MeToioM ["aycca B cpenie TabIMYHOTO
nporeccopa MicrosoftExcel.

Pemenne s5KOHOMMUYECKHX 337a4 MAaTEMATUYECKOT 0 POrPaMMHUPOBAHUS B CpEIe
Tabau4HOrO mporeccopa MicrosoftExcel .

CBoiicTBa TPUTOHOMETPUYECKUX (PYHKLUI: TApMOHUYECKHE KOJICOaHHS
Cpennue 3HaueHUs U UX IPUMEHEHUS B CTATUCTHUKE.

Cxema I'opuepa.

TekcroBble 3a1a4M.

@pakTansl: FEOMETPUS KPACOTHI
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3. TemaTnyeckoe MJIaHUPOBaHUE

[Ipu  peanmzanmm  coxepkaHusi  o0IIe0Opa3oBaTEILHOM

y4eOHOW  JAMCIUTUTHHBI

«Matemaruka» B mpenenax ocBoenus I[IIICC3 na 6aze ocHoBHOro oOmiero oOpa3oBaHUs C
IOJyYeHHEM CpeslHero obuero obpa3zoBaHus ydyeOHas Harpy3ka oOydaroIMXcs COCTaBIJIAET IO

crermanpaocti 43.02.14 T'ocTuHnuHOE 110 — 234 .

Taoauna 1
Buj yueOHoii padoThl
AyIMTOpHBbIE 3aHATHS. KosauuyecTBo yacos
Copnepxanue 00yueHHust

Beenenue. 4
[ToBTOpEHME.
Pa3ButTHe MOHATHUS O YUCTE. 8
Kophu, crenenu u jorapudmsl. 28
IToBTOpEHME KypCca FTEOMETPHH. 4
[IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 20
KomMOuHaropuka. 4
KoopauHarsl 1 BEKTOpBI. 16
OCHOBBI TPUTOHOMETPHH. 30
@OyHKIUYN U TpadUKH. 18
MHOTrorpaHHUKHU U KpyIJible Tea. 26
Hayana MmaTemMaTuyeckoro aHajausa. 16
WHuTerpan u ero npuMeHeHHeE. 16
CraTucTHKa ¥ TEOpHUsl BEPOSITHOCTEH. 12
YpaBHEHUsI U HEPABEHCTBA. 32

Hroro: 234

IIpomexyTouHas arrecTauus B gopMe IK3aMeHa
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Taoauma 2

O0bem KonunuyectBo
HaumenoBanue TeM Conep:xkaresqbHast o0pa3oBaTeILHOM ayJIMTOPHBIX YaCOB
JIHHUSA NMPOrpaMMsbl 110 0YHOM (popme
00y4eHust

Bsenenue. 4 4
IToBTOpEHME.
Pa3Burtue nousTHS 0 Anrebpanueckas 8 8
qucIe.
Tpuronomerpuyeckue Teopetuxo- 16 16
GyHKIHH. (hyHKIIMOHATIbHAS
Tpuronomerpuyeckue YpaBHeHuit 10 10
YPaBHEHHSI.
IIpeoOpazoBanue Anrebpanyeckas
TPUTOHOMETPUYECKUX Teoperuko- 24 24
BBIPa)KEHUI. (YHKIMOHATIbHAS
Hauaina TeopeTtuko-
MaTeEMaTUYECKOTO (byHKIIMOHANBHAS 40 40
aHaJIM3a.
CreneHu 1 KOpHH. Anrebpanyeckas
Crenennble QyHKIHH. Teopetuxo-

(byHKIIMOHANBHAS 24 24

YpaBHeHuUi 1
HEPaBEHCTB
Iloka3aTenbHas U Teoperuko-
JorapupmMudecKas (byHKIIMOHANBHAS 26 26
GyHKIMS.
KomOuHaropuka,
CTaTUCTUKA U TEOPHS Croxactuueckas 12 12
BEPOSATHOCTEM.
YpaBHeHUS U YpaBHeHHUl U
HepaBeHcTBa. CHcTeMBI HEPaBEHCTB 10 10
YpaBHEHUU U
HEPABEHCTB.
IToBTOpEeHME Kypca I'eomeTpuueckas 4 4
IJIAHUMETPHH.
Bseznenue B I'eomerpuyeckas 2 2
CTEPEOMETPUIO.
ITapaieapHOCTD I'eomerpuyeckas 4 4
IIPSIMBIX U IIJIOCKOCTEM.
[TepnieH MKy ISIPHOCTD I'eomeTpuueckas 8 8
IIPSIMBIX U IIJIOCKOCTEM.
MHOTOrpaHHHKHU. I'eomeTpuyeckas 16 16
Humuuap. Konyc. I'eomerpuyeckas 10 10
[Tap.
Bexkrops! B I'eomerpuyeckas 6 6
IIPOCTPAHCTBE.
Meroza KOOpAUHAT. I'eomerpuyeckas 10 10
Hroro: 234 234
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4. XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB A€ATEC/JIbHOCTU CTYACHTOB

Copnepxanue 00yueHust

XapakTepucTHKA OCHOBHBIX BH/IOB J1eATeJIbHOCTH
o0yyaromierocsi (Ha ypoBHe y4eOHBIX /IeiiCTBHII)

BBEJAEHUE

BBenenmue.

] O3HakoOMJIEHHE C POJbI0O MAaTeMAaTHKH B HaykKe,
TEXHHUKE, SKOHOMHUKE, WH(OPMALMOHHBIX TEXHOJOTHIX U
MIPAKTUYECKOU IEATEIbHOCTH.

] O3HakoMJieHHE C LEISIMU U 3a7auaMu HU3y4YeHHs
MaTeMaTHKu mpu  ocBoeHuu mnpodeccuit CIIO wu
cuermanbHocten CIIO.

AJITEBPA

Pa3BuTHne noHsiTHS 0 YHCJIE.

| Bemmonuate  apupmeTHueckue  IEHCTBHA  HaA
YKCJIAMH, COYETast yCTHBIE U IUCbMEHHBIE IPUEMBI;

] HaXOJIUTh NPUOJIMKCHHBIC 3HAUCHHS BEIUYMH H
MOTPEIIHOCTH BBIUNCIICHUN (abcomoTHas u
OTHOCHTEIIbHAs); CPABHUBATH YMCIIOBBIE BHIPAYKEHUS;

| HaxXoJuTh OMMOKM B  INpPeoOpa3oBaHUsIX MU
BBIYHCIICHUSX (OTHOCUTCSI KO BCEM IIYHKTaM IPOTrPAMMBI).

KopHu, crenenu u jJorapudpmsl.

| O3HAaKOMHUTBCS C NOHATHEM KOpPHSA N-H CTEIEHH,
CBOMCTBAMHM pAJUKAJIOB W C IIpaBUJIaMU CpPaBHEHHEM
KOpHEH.

| @opMynHMpOBaTH ONpPENEICHUE KOPHSA U CBOMCTBA
KOpHEW. Bpluucisate W cpaBHMBaTb KOPHM, J€jaTh
NPUKUAKY 3HaueHus: KopHs. [IpeoOpa3oBbIBaTh YMCIOBHIE
1 OyKBEHHBIE BBIPAXKEHUS, COACPIKALINE PATUKAIIBI.

] BoinonHATe pacuersl 1o popmysam, colepikaiium
panuKaibl, OCYIIECTBISsI HEOOXOAMMBbIE IOJCTAaHOBKU HU
peoOpa3oBaHuUs.

| OnpenensiTe paBHOCWIBHOCTb — BBID@KEHHUH €
paaukanaMu. Pemate nppanuoHaabHble ypaBHEHUS.

| O3HaKOMHUTBCA €  TOHATHEM  CTENEHH  C
JNIEUCTBUTEILHBIM ITOKA3aTEIIEM.

| HaxoguTs 3HaueHUs CTENEHH, HCHOIb3YS IIpHU
HE00XOIMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA

| 3anuceIBaTh KOPEHb N-H CTENIEHU B BUJE CTEIIEHU C
JpOOHBIM TIOKa3aTeJIeM U HA00O0POT.

| ®opMynHpoBaTh CBOMCTBA CTEIIECHEH.

BoluncnsaTe cTeneHH C paluOHANBHBIM IIOKa3aTesieM,
JieJlaTh  NPUKHJKY 3HAUEHUS  CTENEHH, CPAaBHUBATh
CTEIICHH.

| [IpeoOpa3oBbIBaTh  4YMCIOBBIE U OyKBEHHBIE
BBIPAKEHUS, COJEPIKALIUE CTEIICHH, NPUMEHAS CBOMCTBA.
Pemarh nokasarenbHble ypaBHEHUS.

| O3HaKOMHUTBCS ¢ IPUMEHEHNEM KOPHEH U CTeNeHen
MpU  BBIYMCIECHUU CPEAHMX, MPH JIEJIeHUH OTpe3ka B
«30JI0TOM Ce4eHMM». Pemars mnpukiIagHble 3a1aud Ha
«CJI0XKHBIE TPOLEHTHI.

IIpeoOpa3oBanue
ajre0panvecKux BbIPAKEHHU .

| BrInonHaTe npeobpazoBaHus BBIPAKECHH,
npuMeHsst GopMyIibl, CBA3aHHBIE CO CBOMCTBaMU CTENEHEH
1 jorapu@mMoB.

| Onpenensat 007acTh  JOMYCTHMBIX  3HAuEHHI
J0rapuPpMUIECKOro BBIPAKECHUSI. Pematp
JOrapupMHUUECKUe YpPaBHEHHUSL.

OCHOBBI TPUTOHOMETPUH
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OcHOBHbBIE MOHSATHS.

| W3yuuThs paauaHHBIA METOJ H3MEPEHUS YIJIOB
BpallleHusI U MX CBSI3b C TpagycHoM Mmepoit. M3o0paxars
yIJbl BpALlEHUS HA OKPYXKHOCTH, COOTHOCHUTH BEIMUYUHY
yTJia C €ro pacrolokKEHUEM.

| ®opMynHMpoBaThH oIpeAeeHus
TPUTOHOMETPUUYECKUX (PYHKLUH 7S YyIIIOB TOBOPOTA U /TSt
OCTPBIX  YIJIOB  IPSIMOYI'OJBHOIO  TPEYrOJIbHUKA MU
OOBSICHATh MX B3aUMOCBS3b.

OcHOBHBIE
TPUTOHOMETPHUYECKHUE
TOXKIAECTBA.

m [[puMeHATh OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA
IUIE  BBIYMCJICHUS  3HAUYCHMH  TPUTOHOMETPUYECKUX
(GyHKIMH 110 OJTHOW M3 HUX.

IIpeoOpa3oBanusi npocTedmmx
TPUTOHOMETPHYECKHX
BbIPAKEeHUI.

[ ] W3y4nTh OCHOBHBIC (OPMYIIBI TPUTOHOMETPHU:
(bOpMyJIBI CIIOXKEHUS, yIBOCHUS, TPEOOpPa30BaHKS CYMMBbI
TPUTOHOMETPUYECKMX (YHKIMHA B NPOU3BEICHUE U
NPOU3BE/ICHUSI B CyMMY W IPUMEHSTH NPU BBIYHCICHUU
3HAQUEHHWSI  TPUTOHOMETPUYECKOTO  BBIPAKCHUS WU
YIIPOLICHHUSI €TO.

[ ] O3HAKOMHTBLCSI CO CBOWCTBAMU CHMMETPUHU TOYCK
Ha CJIMHUYHON OKPY)KHOCTH WM IPHUMEHSATh UX IJIsl BHIBOJA
bopMys IpUBeICHUSL.

IIpocreiimme
TPUTOHOMETPHYECKHE
YPABHEHUS U HEPAGEeHCMEA.

] Pemarp o gpopmynam u o TPUTOHOMETPUIECKOMY
KpyTy NpOCTEUIINE TPUTOHOMETPUUECKHE YPABHEHHUS.

] [TpumeHsTh 00IIME METOABl PELICHUS YpaBHEHUI
(npuBeneHne K JIMHEHHOMY, KBaJpaTHOMY, METOA
pa3noKeHUsT Ha MHOMKUTENH, 3aMEHbI MEPEMEHHOM) Mpu
pelIeHNH TPUTOHOMETPUYECKUX YPABHEHUH.

] OTMeuaTp Ha Kpyre peueHuss MNpOCTEHIINX
TPUTOHOMETPUUECKHUX HEPABEHCTB.

ApKcunyc, apkKocunyc,
apKmManzenc uucna.

] O3HaKOMUTBCA c MOHSATUEM 00paTHBIX
TPUTOHOMETPHUCCKUX (PYHKIIHH,

] W3yunTh ompeneneHus apKCHHYcCa, apKKOCHHYCA,
apKTaHTeHca Yucia, GopMyIUpOBaTh WX, U300pakaTh Ha
€AMHUYHOW OKPYKHOCTH, HPUMEHATh MpPHU PELICHUU
YPAaBHEHUHN.

®YHKIMHU, UX CBOMCTBA U TPA®UKH

DOyHKIUHA
Ilonamue o nenpepvignocmu
dyunkuuu.

| O3HakOMHUTBCA  C  TOHATHEM  IIEPEMEHHOM,
MIpUMepaMu 3aBUCHMOCTEH MEX/1y IIepEMEHHBIMU.
| O3HAaKOMUTBHCS C MOHATUEM TpaduKa, ONpeneisTh

MPUHATICKHOCTh TOukU rpaduxy ¢ynkmuu. [lo Gpopmymne
MPOCTEHINe 3aBUCUMOCTH OIpPEACNATh BUJA €€ rpaduka.
Bripaxats 1o ¢opmysie oiHy epeMeHHYI0 Yepe3 JIpyrue.
| O3HakoMUTBCS € ompeaencHUeM  (QyHKUUH,
¢dopmynupoBate ero. HaxonuTs o0sacTb onpeneneHus u
00J1acTh 3HaU€HUN PYHKIIMH.

CpoiicTBa QyHKIHH.
I'paduyeckast MHTEpHIpeTALMS.
IIpuMmeps! PYHKIHOHATBHBIX
3aBHMCUMOCTEH B peajbHbIX
npoueccax u siBJIeHUAX

[ O3HakOMHUTBCS € TpuMepamMH  (YHKIIMOHAIBHBIX
3aBUCHMOCTENl B pealbHBIX I[polleccaX U3 CMEXHBIX
JUCLUTUINH.

[ | O3HaKOMUTBCA C T0KA3aTEIBHBIMU PACCYKACHUSAMU
HEKOTOPBIX CBOMCTB JTMHEHHOW U KBaJpaTUYHOHN (YHKIHUH,
MPOBOJUTH UCCIEAOBAHUE JTUHEUHOW, KYCOYHO-JIMHEHHOM,
IpoOHO - JIMHEHHOM M KBaJpaTHUHOW (DYHKIMHA, CTPOUTH
ux rpaduxu. Crpouth M uyuTarh Trpaduku GyHKIUH.
HccnenoBath QyHKIIUH.
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[ CoctaBnsaTh BHI (YHKIUHU 10 JaHHOMY YCIIOBHIO,
pelIaTh 3a1a4u Ha SKCTPEMYM.
BrimonasaTe npeoOpa3zoBanus rpaduka QyHKIUN.

Oo0paTHble pyHKIMH.

] N3yunTh noHsATHE 00paTHON (DYHKIMH, OIPEACTATH
BHJI U CTPOHTH I'paduk oOpaTHOW (DYHKIMH, HAXOJIUTh €€
o0acTh ompeneneHuss U o0yiacTh 3HadeHui. [IpuMeHSTH
cBOlcTBa (YHKIMHA TIPH UCCICAOBAHUM YPaBHEHUN U TIPU
peIIeHIH 33129 Ha SKCTPEMYM.

u O3HAaKOMUTBCS C MOHATUEM CIIOKHON (PYHKITHH.

CreneHHble, IOKa3aTelbHbIE,
JorapupmMmuyeckmne u
TPUTOHOMeTpHYecKHe (PYHKIUHU.
OOpaTHbIe TPUTOHOMETPUYECKHUE

GyHKuum.

[ | Bbruucnare 3HaueHWs (QYHKIMM 10 3HAYCHHIO
aprymenTta. OnpenensTh NOJ0KEHUE TOYKU Ha rpaduke Imo
€e KOOpAMHATaM U Ha000pOT.

[ | Hcnonp3oBaTh cBOMCTBa (YHKIUN ISl CpaBHEHUS
3HA4YeHUH CTeTeHel U JIorapu(MoB.

Crpoutb rpadukKM CTENEHHBIX U JIOrapu(pMHUUECKUX
(byHKIHHA.

[ Pemate mokasaTenbHble M JOrapupMHUUECKHE
YpaBHEHHUS U HEPABEHCTBA IO U3BECTHBIM AJITOPUTMAaM.

[ O3HaKOMHMTBCS €  IIOHATHEM  HENPEPBIBHOM
MepUOINYecKol  (QyHKIMHU, (GOPMYIHPOBATH CBOWCTBA
CHHYCa U KOCUHYCa, CTPOUTh UX Ipa(UKH.

] O3HAaKOMUTBCA C  MOHATHEM  TapMOHHYECKHUX
Kosie0aHUH M NpUMepaMy TapMOHUYECKUX KoseOaHuH A
ONMCAHMs TPOIEeCcCOB B (U3MKE W Jpyrux objacTax
3HaHUS.

] O3HakoOMUTBCS c MOHSTHEM pa3pbIBHOI
MepUOINYEecKOl  (QyHKIWH, (OPMYIHPOBATH CBOWMCTBA
TaHIeHCa U KOTAHT'€HCa, CTPOUTh UX IpapuKu.

| [TpumensaTp cBoiicTBa (YHKIMHA IJIi CPaBHEHHS
3HaYeHUH TPUTOHOMETPUUYECKUX (DYHKIMH, Ui perieHus
TPUTOHOMETPUUECKUX YPABHEHUH.

| CrpouTth rpaguku 0OpaTHBIX TPUTOHOMETPUUECKUX
(GyHKIUH ¥ onpesensTh o rpadukaM UX CBOICTBA.
n BrinonsaTe npeoOdpazoBaHue rpaMKoB.

HAYAJA MATEMATHYECKOI'O AHAJIM3A
] O3HaKOMUThCS c MIOHSTHEM YK CIIOBOM
IIOCJIE0BATEIBHOCTH, criocobamu ee 3aJaHus,
BBIUYHCIICHUSIMH €€ YJICHOB.
| O3HakOMHUTBCSA C MOHSTHEM npenena
MOCJIEI0BATEIBHOCTH.
| O3HakOMHUTBCSA C BBIYHCIICHUEM CYMMBI

ITociienoBaTe ILHOCTH.

0ECKOHEYHOT0 YHCIIOBOTO psiia Ha MPHUMEPE BBIYUCICHHS
CyMMBI ~ OECKOHEYHO  yObIBaloOIlel  I'eOMEeTpUYECKOil
MIPOTPECCHH.

m Pemate 3amauum Ha mnpUMEHEHHE (QOPMYINBI CyMMBI
OeCcKOHEYHO yObIBaIOLIEH reOMETPUUYECKON TPOrPECCHH.

| O3HAaKOMHUTBCS C OHATUEM NPOU3BOJAHOM.

| W3yunts u ¢GopMynupoBaTh €€ MEXaHWYECKHl U
T€OMETPUYECKUM CMBICI, U3YYUTh AJITOPUTM BBIYMCIICHUS
MIPOU3BOJHOM HA TIpUMEpPE BBIYMCIECHUS MIHOBEHHOMN
CKOPOCTH M YTJIIOBOT0 KO PHUIMEHTa KacaTeIbHOM.

| CocTaBisiTh ypaBHEHHME KacaTelbHOW B 00IIEM
BUJIE.
n Boryunts npasuna nuddepeHipoBanus, Ta0Iuily
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IIpou3BoaHasi U ee NIpUMEHEHHeE.

MIPOU3BOJIHBIX AJIEMEHTAPHBIX (YHKIHA, MPUMEHSTH s
muddepennmpoBanust  QyHKIUMH, IS COCTaBIICHHS
YPaBHEHUS KacaTeJIbHOM.

[ W3yunTh TEOpPEMBI O CBSI3U CBOKWCTB (DYHKIUH H
MIPOU3BOIHOM, (OPMYJIHPOBATH HX.

[ [TpoBOIUTH c TIOMOIIIBIO MIPOU3BOTHOM
uccienoBanue GpyHKIUH, 3aJaHHON (HOPMYJIION.

[ YcraHaBIMBaTh  CBSA3b  CBOMCTB  (PYHKIUH |
MIPOU3BOJTHOM IO UX TpaPuKaM.

[ [TpuMeHSATh TPOU3BOMHYIO Ui PEIICHUS 3a/1a4 Ha

HaX0XJICHUC HaI/I6OJIbIJ_IeI‘O, HAaMMCHBIICTO 3HAYCHUA M Ha
HaXO0XKIACHUC SKCTpEMYyMaA.

IlepBooOpa3Hasi u MHTErpaJl.

| O3HaKOMUTbCA €  TOHSATHEM  HHTErpaja U
epBOOOPaA3HOM.

| W3yunth mpaBuWiia BBIYUCICHUS TIEPBOOOPA3HON U
teopemy HeroTona- JleiiOHuna.

| Pemarp 3amaun Ha CBSI3p MEPBOOOpPA3HON M €€ C
MPOW3BOJHOM, HAa BBIUMCICHUE MEPBOOOpa3HOW IS
TaHHOU (DYHKITUH.

[ ] Pemate 3amaunm Ha TpPUMEHEHWE HMHTETpayia s
BBIYMCIICHHS] (PM3MUECKUX BEJIMYUH U TUIOLIAICH.

YPABHEHUA U HEPABEHCTBA

VYpaBHEHHS U CUCTEMBl YPABHEHUN

HepaseHctBa u CUCTEMBI
HEPaBEHCTB c JBYMs
[IEPEMEHHBIMH.

| O3HAaKOMHUTBCA C MPOCTEHIIMMM CBEACHUSIMH O
KOpHAX anreOpanvyeckux YpaBHEHUH, C IOHATUAMHU
HCCIIEA0BAHUS YPABHEHUM U CUCTEM YPaBHEHHM.

| N3y4uTh TEOPHIO PaBHOCUIIBHOCTU YPABHEHUH U €€
npuMeHeHue. I1oBTOpUTh 3amuch pemeHus CTaHAapTHBIX
YpaBHEHMH, IpHEeMbl NpeoOpa3oBaHUS YypaBHEHUM i
CBEJICHUS K CTAHIAPTHOMY YPAaBHEHUIO.

| Pemars paloHaJIbHBbIE, UPpaLMOHAIIBHBIE,
[I0KA3aTeIbHBIE M TPUTOHOMETPUYECKUE YPaBHEHUA U
CUCTEMBI.

| Hcnonp3oBath cBoiicTBa U rpaduku QyHKUUN JUIs
pemieHns ypaBHeHUH. I[lOBTOpPUTH OCHOBHBIE IPHEMBI
pEeLIeHUs CUCTEM.

| Pemars ypaBHEHHS, NPUMEHSAS BCE IIPHUEMBI
(paznmokxeHne  Ha  MHOXWTENM, BBEJCHHE  HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKA, IpaQMueCKuil METON).

| Pemate CUCTEMBI YpaBHEHUH, NIPUMEHSA
pasznuuHble  cnocoObl.  O3HAaKOMHTBCA € OOLIMMHU
BOIIPOCAMM  PEUICHUS HEPABEHCTB M  HCIIOJIb30BAHMS
CBOWCTB M IpauKOB (QYHKLUI P pEILICHUH HEPABEHCTB.
| Pemate HepaBeHCTBA M CHUCTEMBl HEPaBEHCTB,
MPUMEHSS pa3IMYHbIE CIIOCOOBI.

m [IpumeHATP MaTeMaTHYecKue METOAbl Uil pEelIeHUs
COJIep KaTeNbHBIX 3a7lay U3 Pa3JIMYHbIX 00acTeil HayKu U
MpakTUKU. VIHTepnpeTupoBaTh pe3yibTaTbl, YUYHUTHIBATh
peaJIbHbIE OTPAaHUYECHHUSL.

3JEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOSATHOCTEN U

CTATUCTUKH
| W3yunth mpaBuiia KOMOMHATOPUKU U NPUMEHSTH
IIPU pelIeHUH KOMOMHATOPHBIX 3a/1a4.
| Pemarpr  koMOMHaTOpHBIE  3aJauyd  METOJIOM

nepedopa U Mo MpaBUITy YMHOKEHHUS.
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OcCHOBHbIC MOHATHSA
KOMOMHATOPUKH.

| O3HAaKOMHUTBCS C TOHATUSAMH KOMOMHATOPHKH:
pa3sMEUICHUSMM, COYETAaHUSAIMU U IIEPECTAaHOBKAMU U
(dbopmMynaMu A X BBIYHCIICHUS.

| OOBsACHATP M NOPUMEHATH  (HOpMyJbl Ul
BBIYMCIICHUS Pa3MEILICHUM, IIEPECTAaHOBOK M COYETAHUM
IIPY PELICHNN 3aJau.

] Oznakomutbcsi ¢ Ounomom  HproToHa
TpeyroiabHukoMm [lackas.

] Pemate mpakTudeckue 3ajadd ¢ UCIOJIB30BAaHUEM
MOHATUHN U IPABUJI KOMOMHATOPHKHU.

JIeMeHTbI TeOPUH
BEpPOATHOCTEI.

| N3yunTh Ki1accHUecKoe OINpeeieHue BEPOSITHOCTH,
CBOICTBA BEPOSATHOCTH, TEOPEMY O CYMME BEPOSITHOCTEH.
| PaccMmoTpeTs IpyuMeEpBI BBIYUCIICHNS BEPOSITHOCTEM.
Pemiate 3a1aun Ha BEIYMCIICHUE BEPOSTHOCTEH COOBITHIA.

IIpeacraBiienne JaHHBIX
(TaduIbl, IMATPAMMBI,
rpagukn).

| O3HaKOMHUTBECI C MNpEACTABIICHUEM  YHUCIIOBBIX
JAaHHBIX U UX XaPAKTCPUCTUKAMMU.
| Pemats MMPAaKTUYCCKUC 3ald4d Ha 06pa60TI<y

YU CJIOBBIX JaHHBIX, BBIYUCICHHUEC UX XaPAKTCPUCTHUK.

I'EOMETPUA

IIpsimMble ¥ MI0CKOCTH B
MPOCTPAHCTBE.

| @opMynupoBaTh U INPUBOJUTH [1OKA3aTEIbCTBA
IIPU3HAKOB  B3aMMHOIO  PACHOJIOKEHUS INPSIMBIX WU
mwiockocTell. Pacno3HaBaTh Ha 4YepTekax U MOZAECIAX
pa3JIMYHbIE CIIy4Yad B3aUMHOI'O PACIOJIOKEHUS MPSIMBIX U
IJIOCKOCTEH, apryMEHTUPOBATh CBOU CYKICHUS.

| @opMynMpOBaTH  ONPEACIICHUS, IPU3HAKU U
CBOMCTBA  IapaJlICJIbHBIX " NEPIEHIUKYJISPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

| BBINONHATE NOCTPOCHMS YIVIOB MEXKIY NPSIMBIMHU,
IpsAIMOM M IUIOCKOCTBIO, MEXKIYy IUIOCKOCTSMH  II0
OINMCAHHUIO U PACIIO3HABATh UX HA MOJEIISIX.

| IIpuMeHATh NPU3HAKM K CBOMCTBA PACIOJIOKEHUS
NpsIMBIX U IJIOCKOCTEH Ipu pemeHuu 3anad. MzobpaxaTth
Ha pHUCYHKax M  KOHCTPYHpPOBaTb Ha  MOJEIAX
MEPIEHIUKYIISIPBl U HAKJIOHHBIE K IUIOCKOCTH, TNPSMBIE,
MapajuleJbHbIE IUIOCKOCTH, YIVIBI MEXAY IpsAMON U
IUIOCKOCTBIO M 0OOCHOBBIBATh OCTPOCHHUE.

| Pemate 3agaun Ha BBIYHCIECHUE TE€OMETPUUYECKHX
BeIM4HUH. ONUCHIBATh PACCTOSHUE OT TOYKH 0 MJIOCKOCTH,
OT IPSAMOM [0 IJIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXKIY
CKPEILIMBAOIIMMU TPSAMBIMH, MEXAY NPOU3BOJILHBIMU
(urypamu B IpoCTPaHCTBE.

] @opMyIHpPOBATH U JOKA3bIBaTh OCHOBHBIE TEOPEMBbI
0 PacCTOSTHUSAX (TEOPEMBI CYIIIECTBOBAHHS, CBONCTBA).
] H300paxaTh Ha yepTexax U MOJEISAX PACCTOSHUS U

000CHOBBIBATh CBOM CYXJeHUsA. OnpenensTh U BEIYUCIATH
paccrosiuus B mpocTpaHcTBe. [IpumeHsTh Qopmyisl u
TEOPEMBI TIJITAHUMETPHUU JJIsI PEIICHUS 3aa4.

| O3HaKOMUTbCA €  TOHSTHEM  MapauIebHOTO
MPOEKTUPOBAaHUS U €ro cBoWcTBaMH. POpMyJIMpPOBATH
TEOpEMY O  IUIOIIAJAM  OPTOTOHAJIBHOW  IMPOEKIIUHU
MHOTOYTOJIbHHKA.

n [TpumeHsITh TeOopHIo JJIs1 000CHOBAaHUS TOCTPOCHUN
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U BBIYUCIEHUH. ApryMEHTUPOBAaTbH CBOM CYXKICHHUS O
B3aMMHOM PACIOJIOKEHUH IPOCTPAHCTBEHHBIX (PUTYD.

MHororpaHHuKH.

| OnucelBaTh U XapaKTEpU30BATh PA3JIMYHBIE BHJIbI
MHOT'OTPaHHUKOB, IEPEUYUCIIATH UX DIEMEHTBI U CBOMCTBA.
| N300paxaTb  MHOTOIPDAaHHUKA UM BBIIOJIHATH
IOCTPOEHUsI HAa  M300paXEHUsIX U Ha  MOJENAX
MHOI'OTPaHHUKOB.

| BbluMcnaTe JIMHEHHBIE JJIEMEHTBI M yIJIBl B

MPOCTPAHCTBEHHBIX KOH(PHUTypalMsix, apryMEHTHPOBATh
CBOU CYXKJEHUS.

] XapakTepu3oBaTh M H300paxkaTb  CEYCHUS,
pa3BepTKM  MHOTOTPAHHUKOB,  BBIYMCIATH  IUIOIIAAU
IIOBEPXHOCTEH.

[ Crpouth mnpocteiiine cedyeHuss KyOa, IPU3MBI,

nupamuabl.  IlpumensTs  ¢akTel U CBEOCHHS U3
IJITAHUMETPUH.
] O3HakoMUTBCS €  BHJAMU  CUMMETpUH B
MPOCTpaHCTBE, (HOPMYIUPOBATH OMPENEICHUS U CBONCTBA.
XapakTepu3oBaTb ~ CUMMETPUM  T€I  BpalleHUs U
MHOT'OTPaHHUKOB.

TeJia 1 MOBEPXHOCTH BpAaLCHUS.

| IIpuMeHATh CBOWMCTBA CUMMETPUU IIPU PEILECHUU
3a1a4.

| Hcnonp3oBaTh  NpUOOpPETEHHbIE  3HAHUA  JUIS
HCCIIEI0OBaHMs U MOEIMPOBAaHNUS HECIIOKHBIX 3a/1a4.

| N300paxaTb  OCHOBHbIE = MHOTOTPaHHMKH U
BBIIIOJHATh PUCYHKH 110 YCIOBHSIM 3a/1a4.

| O3HakoMUTBCS C  BUJAaMHM  TeJl  BpalleHus,
(bopMyIMpOBaTh UX ONpPEJIEJIEHUs U CBOMCTBA.

| @opMynMpOBaTH TEOPEMBl O CEYEHUHM IIapa
IUIOCKOCTBIO M O IJIOCKOCTH, KacaTeabHOH K cdepe.

| XapakTepu3oBaTb U M300pakaTh Tejla BpalllECHUS,
UX Pa3BEPTKH, CEYCHUS.

| Pemate 3agauMm Ha DIOCTPOEHUE CEUYEHUMN, HA

BBIYUCIICHUE JUIMH, pPACCTOSHUM, YIJIOB, IUIOLIAACH.
[IpoBOoNTHE AOKa3aTENbHBIE PACCYXKACHUSA IPU PEIICHUU
3a/1a4.

HN3mepeHusi B reoMeTpuM.

| IIpuMeHATh CBOWMCTBA CUMMETPUM IIPU PEIIECHUU
3a/1a4 Ha TeJa BpallleHus, Ha KOMOWHAIUIO Tel.

[ ] N300pakaTh OCHOBHBIE KPYTJIBIE TEJIA U BHITIOIHATH
PUCYHOK IO YCJIOBHIO 3aJ1a4H.

[ ] O3HAaKOMUTHECS C MOHATUSIMHU IUIOIIAAU M 00beMa,
aKCHOMaMH U CBOMCTBaMH.

] Pemare 3amaun Ha BBIUKMCICHHE IUIOIIAJCH

IUIOCKUX (PUTYD, TPUMEHSS COOTBETCTBYIOIIUE (OPMYIIBI U
(akThI U3 MIIAHUMETPUH.

[ N3yunTh TeEOpeMbl O BBIYMCICHHMH OOBEMOB
MPOCTPAHCTBEHHBIX TEJ, peliaTh 3aJadd Ha TPUMEHEHHUE
(opMys1 BEIYHCIIEHUST 00HEMOB.

| W3yunts ¢GopMynbl IS BBIYUCIEHHUS IUIOIIAEH
MOBEPXHOCTEH MHOTOIPAaHHMKOB W  TEJl  BpaIlEHUs.
O3HaKOMHTBCS € METOJOM  BBIYMCIICHHUS  IUIOMIA]H
MTOBEPXHOCTHU CEPHI.

n Pemrate 3amaun  Ha  BBIYUCIEHHE IUIOMIAJCH
MTOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJL.
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KoopauHathl 1 BEKTOPBI.

m O3HaKOMUTHCS C OHATUEM BekTOpa.M3yunTh eKkapToBY
CUCTEMY KOOpAMHAT B MPOCTPAHCTBE, CTPOUTH IO
3aIaHHBIM KOOpAMHATaM TOYKH U TJIOCKOCTH, HAXOAUTh
KOOPAMHATBI TOYEK.

] HaxomuTe  ypaBHEHHSI  OKpPYKHOCTH,  c(epsl,
IJIOCKOCTHU. BBIUUCIIATE paccTOSIHUA MEKY TOUKAMH.
| M3yunTh CBOMCTBAa BEKTOPHBIX BEJIMYWH, IPAaBUJIA

pa3lioKEHUsI BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE,
rnpasuia HaXO0XACHUSA KOOpIMHAT BEKTOpa B
MIPOCTPAHCTBE, IpaBWia JEHCTBUM C  BEKTOpamy,
3aJJaHHBIMUA KOOpJIMHATaMMU.

] [IpuMeHATh TEOpUIO MNpU pEUIeHUH 3aJad  Ha
JEUCTBUSA c BEKTOpPaMHU. N3yunth CKaJISIpHOE
MIPOU3BEICHUE BEKTOPOB, BEKTOPHOE YPABHEHUE MPSAMON U
IUIOCKOCTH. [IpUMEHSATh TEOPHUIO MpPH PELICHHUH 3a/1ad Ha
JEUCTBUSL C BEKTOpaMHM, Ha KOOPAMHATHBIA METOJH, Ha
MPUMEHEHHUE BEKTOPOB ISl BBIYMCIICHUSI BEJIMYUH YIJIOB U
PaCCTOSIHUH.

| O3HaKOMUTBCA C  JJOKA3aTEJbCTBAMU  TEOPEM
CTEPEOMETPUU O B3aMMHOM PACIOJOKEHUHM IMPSAMBIX U
IIJIOCKOCTEM C MCIOJIb30BAHUEM BEKTOPOB.
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5. YyeOGHO-MeTOAMYECKOE U MaTepHUAIbHO-TEXHUYECKOE OOecrneyeHue

nporpaMMbl y4e6HOM AMCIMIIIUHBI.

OcBoeHne TporpaMMbl yU4eOHOW NUCHUIUIMHBI «MaTemaTtukay MpeArnojaraeT Haaudue B
npoecCHOHATLHOM 00pa30BaTeIbHON OpraHU3allii, peaTu3yIomeid 00pa3oBaTEIbHYIO IPOTPAMMY
cpennero obmiero oOpaszoBanus B mpenenax ocBoeHus I[IIICC3 na 6a3e OCHOBHOrO 0O0IIEro
oOpa3zoBaHus, yueOHOTr0 KaOMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTh 00€CIICUNTh 00YUYarOIUMCS
CBOOOIHBIN JocTyn B IHTEpHET BO BpeMs yUeOHOTO 3aHATHS M MIEPUO]] BHEYYEOHOH JCSITCIHBHOCTH.

[lomemenne  kabuHETa  JOJMKHO  YAOBJIETBOPATH  TpeOoBaHusiM  CaHuUTapHO-
snuaeMUuoNIorndeckux mpaBuwi M HopMmaTuBOB (CanlluH 2.4.2 No 178-02) m ObITh OCHAIIEHO
TUIIOBBIM O0OpY/IOBaHUEM, B TOM YHCIIE CIEHUATU3UPOBAHHON yueOHOU MeOenbio U CpeACTBaAMHU
00y4eHusl, JOCTATOYHBIMU JJIs BBITIOJHEHHS TPEOOBAHUHN K YPOBHIO MOJTOTOBKU 00YYAIOIIHXCS.

B kabuHeTe MODKHO OBITH MYJBTHMEIMHHOE 000pYIOBaHHE, IOCPEJICTBOM KOTOPOTO
YYaCTHUKHA O0Pa30BaTEIBHOTO IIpoIlecca MOTYT MPOCMATpPUBATh BU3YaJIbHYIO HH(POPMALHUIO IO
MaTeMaTHKe, CO3/aBaTh MpPE3CHTAIMM, BUAEOMAaTepuaibl, WHbIE IOKYMEHTHLB coctaB yueOHO-
METOJIMYECKOT0 M MAaTePHAIBHO-TEXHUYIECKOTO O0CCIICUeHHUS MPOrpaMMbl YYCOHON IMCIMITITUHBI
«MaTemaTrkay BXOJISIT:

*HAIJSIIHBIE  TOcoOMs  (KOMIUIGKTBHI  y4eOHBIX  TaONWIl, IIJJAKaTOB, IOPTPETOB
BBIJIAIOIINXCS YICHBIX-MAaTEMaTHKOB | JIp.);

*3KpaHHO-3BYKOBBIC TTOCOOHS,;

*KOMIUICKT TEXHHYECKOHN IOKyMEHTAIIUH, B TOM YHUCJIC MTACIOpTa Ha CPEACTBA OOYUICHUS,
WHCTPYKIIUHU TI0 UX HCITOJIb30BAHUIO U TEXHHUKE 0€301IaCHOCTH;

*OnOIMOTeYHBIN (HOH/I.

B Oubnmoreunsnii GoHI BXOMAT Y4eOHHKH, y4eOHO-Meronmdyeckue KomruiekTel (YMK),
o0ecreynBaroIlie OCBOCHHME Y4eOHON AuCIUIUIMHBI «MaTeMaTuka», PEeKOMEHOBaHHbIE WU
JIOMYIIEHHBIE JUIsI MCIIONB30BaHUs B TNPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3alMsiX,
peanu3yomux o00pa30BaTeNIbHYI0 MporpamMMmy cpeaHero oOmiero o0pa3oBaHus B Ipezenax
ocoenus [TIICC3 Ha 6a3e 0ocCHOBHOTO 001I1eT0 00pa30BaHHUS.

bubnnoreunslii poHa MOKET OBITH JOMOJHEH SHIMKIONEIUAMH, CIPABOYHUKAMU, HAY4YHOM,
HAy4YHO-TIOMYJISIPHOM M JIpYrod JIMTepaTypod Io MaremaThke.B mporecce oCBOEHMs NMPOTrpaMMBbl
yueOHOl nucuumianHbl «MareMaTHKay CTYIEHThl JOJDKHBI IMOJIyYUTh BO3MOXKHOCTB JOCTYyNa K
AJIEKTPOHHBIM yU€OHBIM MaTepuaiaM [0 MaTeMaTHKe, HUMEIOLIUMCS B CBOOOJHOM JOCTYIIE B CETH
WuTepHeT (37eKTPOHHBIM KHUTaM, IPaKTUKyMaM, TectaM, Mmatepuaiam EI'D u np.).
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5.

6.

6.Pexomenayemas jiuTeparypa

Kpemep H.ILI. Mamemamuxa ons koanedaiceil: yued. Ilocodbue o nocmynaowux 6 8y3vl /noo
peo. HIII. Kpemepa. — 10-e u30., nepepab. u don. — M.: Hzoamenvcmeo FOpaiim, 2018. — 344
c.

Onexmpounnasn oudruomexa OI'BIIOY « KTOK»

Hauana ancedpuvl. Yacmo 1 / Muxanesa A. B.Ynusepcumem «HMHTYUT», 2016 (OcHoswi
UHGDOPpMAMUKU U MAMEMATUKY,).

EID 2017. Mamemamuxa. 3adauu na cocmasnenue ypasnenuu. 3adaua 11 (npodunvhbiii
vposenv). Pabouas mempaos / I1oo peo. U. B. Awenxo. — M.:MI[HMO, 2017.

Hlecmaxos C. A. EI'D 2017. Mamemamuxa 3adauu ¢ napamempom. 3adaua 18 (npodunvnwiii
vposenv) / I1oo ped. U. B. Awenxo. — M. MITHMO, 2017.

Mamemamuxa. yuebnux 015 cmyo. yupescoenuil cpeo. npog. oopazosanus / M. U. bawimaros.
— M. KHOPYC, 2017.

Heowun B.U. Mamemamuueckas no2uka. yueb. nocooue. — M. HH®PA-M, 2016.

Hnmepnem-pecypcwi
http://school-collection.edu.ru - Dnexmponnsiii yueonux « Mamemamura 6 wixone, XXI gexy.

http://fcior.edu.ru - unghopmayuonHvle, MpeHUpPOBOUHbBIE U KOHMPOIbHBIE MATNEPUATIBL.

www.school-collection.edu.ru- Eounas xonnexyuu L{ughposvix obpazosamenvhuix pecypcos

54


http://rasp.ktek-kostroma.ru/book/3/3-match-04.pdf
http://rasp.ktek-kostroma.ru/book/3/3-match-12.pdf
http://rasp.ktek-kostroma.ru/book/3/3-match-12.pdf
http://rasp.ktek-kostroma.ru/book/3/3-match-13.pdf
http://rasp.ktek-kostroma.ru/book/3/3-match-13.pdf
http://rasp.ktek-kostroma.ru/book/3/3-match-15.pdf
http://rasp.ktek-kostroma.ru/book/3/3-match-16.pdf
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.school-collection.edu.ru/

