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MOACHUTEJIbHAA 3ATTMCKA
Mporpamma o6uleobpa3oBaTe/ibHOWA yuyebHou ANCUMNNINHBI
«MartemaTnka» npefHasHayeHa AN N3yyeHns MaTeMaTuKu B
npogeccnoHanbHbIX 06pasoBaTesibHbIX opraHusaumax CI1O, peannsyrowmx
obpa3oBaTe/ibHYl0 MporpaMmy cpefHero obuiero obpasoBaHusA B npegenax
OCBOEHMA OCHOBHOW MpoeccnoHanbHON 06pa3oBaTenbHOM nporpammbl CIO
(OMNOI Cro) Ha 6a3e OCHOBHOro 06LEro ob6bpas3oBaHMA MpPW MOArOTOBKE
KBa/IMPULMPOBAHHBIX pabounx, Cnyxawmx n cneymainuctoB CpefHero 3BeHa.
[Mporpamma paspabotaHa Ha ocHoBe TpeboBaHu PIOC cpegHero o6LLEro
obpa3oBaHuA, MpPeabsaBAseMbIX K CTPYKTYpe, COAepXXaHWio U pesynbTaTam
OCBOEHMSI y4yebHON AucuunInHel «MaTtemaTuka», B COOTBETCTBUM C
PekomeHpauusamu no opraHusaumm nonyyeHus COO B npegenax ocsoeHma OOIT
Cr1O Ha 6a3e OOO c y4yetom TpeboaHui IOC 1 nonyvaemor npogeccmmn Unm
cneymanbHoctn CI1O (nucbMO AenapTamMeHTa rocyAapCTBEHHOW MOMUTUKM B
cthepe nogrotoskn paboumx kagpos 1 AMNO MuHobpHayku Poccum ot 17.03.2015
Ne 06-259) n MeToamyeckux pekomeHgaumnin no peanmsauumn Proc Crio no
TOM-50 (nucbMo  fenapTameHTa rocyAapCTBEHHOW MOMUTUKM B cdiepe
MOArOTOBKMN pabounx kagpos 1 MO MuHobpHayku Poccum ot 01.03.2017 Ne 06-
174), a TaKXXe Ha OCHOBe MNPWMEPHOW MporpaMmbl YYeOHOW AUCUUMNIVHBI
«MartemaTtuka», AN nNpodeccMoHanbHbIX 06pa3oBaTe/lbHbIX OpraHu3aLmm
PeKOMEeH0BaHHOM defepanbHbIM rocyfapCTBeHHbIM aBTOHOMHbIM
yupexgeHvem «®defepanbHblil MHCTUTYT pa3BuTus obpasoBaHua» (PrAY
«PUPO») npotokon Ne 3 ot 21 uona 2015 r.
CopepxxaHve nporpammbl «MartemaTukKa» Hanpas/fieHO Ha AOCTUKeHWe
cneayrowWwmx Lenei:
e obecrneyeHve  CPOPMUPOBAHHOCTU  MNPEACTaBAeHUA O  COUMaIbHBIX,
KYNbTYPHbIX N UICTOPUYECKUX (haKTOpax CTaHOB/IEHWUS MaTeMaTUKW;
» obecrneyeHne C(HOPMMPOBAHHOCTM  JIOTUYECKOr0, aIroOpUTMUYECKOro U
MaTemMaTMyecKoro MblLeHNS;
» obecneyeHne CPOPMMPOBAHHOCTU YMEHWI MPUMEHSATL MOJSTyYEHHble 3HaHWUA

MPW PeLeHnn pa3nnyHbIX 3aaay;



* ob6ecneyeHne chopMmpoBaHHOE™ npeACTaBNEHNIA O MaTeMaTMKe KaK YacTy
00LLIEYE10BEYECKON KY/bTYPbI, YHUBEPCA/IbHOM SI3bIKE HAYKW, NMO3BONSIOLLEM
OMKMCbIBaTh U U3yYaThb peasibHble MNPOLECChI U SABMEHUS.

MporpaMmMa MOXET MCMOMb30BATLCA  APYTMMU  NPOECCUOHaNbHLIMY
06pa3oBaTe/ilbHbIMU  OpraHM3aUuaMu, pPeann3ylowumMmm  06pa3oBaTe/lbHYI0
nporpamMMy CpeaHero oobuiero 06pa3oBaHMsi Ha 6a3e OCHOBHOFO OO6LLEro

o0bpa3oBaHus.



OBbWAA XAPAKTEPUCTUKA YUEBHOW ANCUNTITMHDI
«MATEMATUNKA>»

MaTtemaTunka ABNSETCS (hyHOaMeHTa/IbHOW 06LLIe06pa3oBaTe/IbHOM
ANCUMNNHOA  CO  CNOXKMBLUMMCS  YCTOMYMBBLIM — COAEPXKaHMEM UK 06LMMM
Tpeb0oBaHMAMU K MOATOTOBKe 06yYatoLLMXCS.

Mpn ocBoeHun cneynanbHocTer CIMO  TeXHUYECKOro u couuasbHO-
9KOHOMMYECKOro npodmnen npodeccnoHanbHOro obpasoBaHMA MaTemaTuKa
n3yyaetcs 6onee yrny6neHHo, Kak MpoguabHas y4yebHas AMCLMNINHA,
yunTblBaoLas cneunguKky ocsamBaembix CneLnanbHOCTEN.

O6LMe Lenn U3yyeHns MaTeMaTVK/ TPaAMLMOHHO Peasiu3ytoTcs B YeTbIpex
HanpaBNeHUAX:

1) obuee npeacTaBneHne 06 naesax N MeTogax MaTeMaTUKW;

2) WHTENNeKTyanbHOe pa3BUTUE;

3) oBnafeHVe He0OXO0AMMbIMN KOHKPETHLIMW 3HAHUAMMW N YMEHUSMU;

4) BoOCnmMTaTeNlbHOE BO3AENCTBME.

Mpodunnuzaums Lenein matemaTmyeckoro obpasoBaHns OTpaXkaeTcs Ha Bblbope
NMPUOPUTETOB B OpraHu3auuy y4ebHOW [esTeNbHOCTM obyvatowmxcs. Bbibop
Lenen cmewaeTtcs B MparMaTUY4ecKOM HampasfieHUW, MpeayCcMaTpyBatoLLEM
YCUNEHNe W paclUMpeHne MPUKNaLHOro XapakTepa M3y4YeHuUs MaTemaTuKu,
NPeVMYLLECTBEHHOW OpPUEHTAaLUMN Ha airOPUTMUYECKMIA CTUMb MO3HaBaTe/IbHOM
[eATeNbHOCTH.

3yyeHne MaTemMaTUKM Kak MpouibHON 006LLeobpa3oBaTe/ibHOM Yy4ebHO
AVCUMMNNMHBI,  YUYUTbIBalOWE  creumduky — OCBavMBaemblX  CTyAeHTaMu
cneunansbHocteit CrO, obecneunsaeTcs:

* BblIOOPOM Pa3INYHbIX NOAXOA0B K BBEAEHNIO OCHOBHbIX NOHATWIA;

e (hOPMMPOBAaHMEM  CUCTEMbI  YYebHbIX  3adaHuii,  06ecrnevmBaroLLMX

3 PeKTUBHOE OCYLLECTB/IEHNE BblIOPAHHBIX LiENIEBLIX YCTaHOBOK;

o oboralleHeM crnekTpa CTuen y4ebHOM AesTeNIbHOCTM 3a CUET COracoBaHus

C  Befywumn  [esTeNbHOCTHbIMM  XapaKTePUCTUKamMy  BblOpaHHOM

cneynanbHOCTN.



MpothnnbHas CcoCTaBNAKOLLAsS OTPaXKaeTCcss B TPeboBaHWMAX, K MOArOTOBKE
0byyatoLWmMXcs B YacTu:

e OOLLUE CUCTEMbI 3HaHWIA: cofdepXKaTeNbHble MNPUMEPbI  UCMOMb30BaHUS

MaTeMaTUYecKuX Uaein n MeToA0B B NPOGECCUOHANbHOM AEATENIbHOCTH;

* YMEHWI: pa3nuvMe B YPOBHE TPEOOBAHWA K CMOXHOCTU MPUMEHSIEMbIX
a/IroOpMUTMOB;

* MPaKTUYECKOr0 WCMOMb30BaHWUS MPUOBPETEHHbLIX 3HAHUA W YMEHWIA:
WHANBNAYaNbHOrO Y4ebHOro OMbiTa B MOCTPOEHUM  MaTEMATUYECKMX
MOZenel, BbIMOMHEHUN NCCNeA0BaTeNbCKMUX MPOEKTOB.

Peanuzaumsa  cogepXaHusi  y4eBHOW  AUCUMNAMHBLI  OPUEHTUPYET  Ha
NPUOPUTETHYHD POSb  MPOLECCYyaslbHbIX — XapaKTEPUCTMK  yyebHOW  paboThl,
MOMYYEHUs] ONbITa WCMOMb30BaHWA MaTeMaTUKW B COAEPXKaTeNbHbIX 1
MPOGECCMOHANIbHO  3HAUMMbIX CUTyaUusix MO CPaBHEHMIO C  (hopMasibHO-
YPOBHEBbLIMW Pe3ybTaTUBHbIMU XapaKTePUCTMKaMM 0BYyUeHUs.

Cofep>aHue y4yebHOM  AUCUMNUHBLI - pa3paboTaHO B COOTBETCTBUM C
OCHOBHbIMU COfiepPXKaTeNbHbIMU TMHUAMK 00YYEHNS MaTEMATUKE:

¢ anrebpanyeckas MMHUS, BKIOYAIOLLAS CUCTEMATM3ALMIO CBEAEHWIA O Yucnax;
M3yUeHMe HOBbIX M 0600LLEHNE paHee M3YYeHHbIX onepaunii (BoO3BeAeHWE B
CTeneHb, M3BMEYEHNE KOPHS, NOrapuMmMpoBaHmne, CMHYC, KOCUHYC, TaHTeHC,
KOTAHreHC W o0b6paTHble K HUM); W3YYEeHWE HOBbIX BWOOB YMC/OBbIX
BbipaXKeHUA 1 (POPMY/; COBEPLUEHCTBOBAHME MPAKTUYECKUX HaBbIKOB W
BbIUNCAUTENIBHOA  KYNbTypbl,  PacLUMpPEHMe U  COBEpPLUEHCTBOBaHME
anrebpanyeckoro arnnapata, (QOPMMPOBAHHOIO B OCHOBHOM LLKOJE, W €ro
MPUMEHEHNE K PELLIEHNIO MaTEMATUYECKMX M NPUKNAAHbIX 3a[4ay;

e TEOPETUKO-(DYHKUMOHANbHAs NNHUS, BKAKOYaloWas CcucTemMaTtmsaumio u
paclUMpeHne CBEAEHUA O (YHKUMAX, COBEPLLUEHCTBOBaHME TpaMyecKmx
YMEHWIA; 3HAKOMCTBO C OCHOBHbIMW MAESIMW U METOAAMM MaTeMaTUYECKOro
aHanM3a B 06beMe, MO3BOJISOLLEM WCCEA0BaTb 3/1EMEHTapHbIE (DYHKLUN U
peLlaTb NPOCTEMLLME reoMeTpUYecKune, UNYeckne U apyrue npuKnaaHble

3a7auu;



* JINHNA YPaBHEHWA W HepPaBeHCTB, OCHOBaHHas Ha MNOCTPOEHUUN W
nccneaoBaHm MaTeMaTUYeCKMX  MOJenei, rMepecekarowiasca ¢
airebpanyeckoin M TeopPeTUKO-PYHKLMOHAIBHON NNHUAMU N BKIKOYaKoLLas
pasBuTUE U COBEPLLEHCTBOBAHWE TEXHUKM anrebpanyeckux npeobpasoBaHuii
0NA PeleHnss  ypaBHeHWIA, HepaBeHCTB W CUCTeM;  (pOpMMpOBaHMe
CMOCOBGHOCTW CTPOUTL U MUCCNefoBaTb NMPOCTEMLLNE MaTeMaTUYeCKe MOAENN
NpU pelieHnn NpuKNagHbIX 3afad, 3agaqy M3 CMEeXHbIX W CreynanbHbIX
AVCLUMUNNH;

* reOMeTpuYecKas JfIMHUA, BK/IOYalOLWas HarfisgHble NpeacTaBieHus o
MPOCTPAHCTBEHHbIX (Urypax M WU3y4yeHWe WX CBOWCTB, (HOPMUPOBaHME W
pa3BMTMEe  NPOCTPAHCTBEHHOrO  BOOOpaXKeHWs,  pas3BuWTUE  Croco60B
reOMEeTPUYECKNX WN3MepPEeHUIA, KOOPAUHATHOIO M BEKTOPHON0 METOLOB [/14
peLLeHns MaTeMaTUYeCKX U NPUKNaAHbIX 3a4ay;

* CTOXaCTU4ecKas IMHNA, OCHOBaHHasA Ha PasBUTUM KOMOWMHATOPHBLIX YMEHWA,
NPefACTaBfEHNA O  BEPOATHOCTHO-CTAaTUCTUYECKMX  3aKOHOMEPHOCTAX
OKpY>XatoLLero mmpa.

B Tematuyeckom njaHe nporpammbl Y4eOHbIA MaTepuvan npeacTaBneH B
(hopme 4yepeayrowerocs pasBepTbiBAHUA OCHOBHbLIX COAePXKaTeslbHbIX JIMHWIA
(anrebpanyeckoi, TeOpPeTUKO-(YHKUMOHa/IbHOW, YPaBHEHWA U HEpPaBEHCTB,
reoMeTPUYECcKOn, CTOXaCTUYECKOW).

N3yyeHne 006Le0bpazoBaTenlbHOM Y4ebHON AucUMNIMHBL  «MatemaTukay
3aBepLUaeTca nojsefeHneM MTOroB B (POPMe 3K3ameHa B paMKax NMpPOMeXKYTOYHOM
aTtTecTauum CTyaeHTOB B npouecce ocBoeHus MMCC3 Ha 6a3e 0CHOBHOIO 06LLero

o6pa303aH|/|9| C rnosiydeHnem CpeaHero o6u_\ero o6pasoBaH|/m.

MECTO YUYEBHOW ANCUNTTTMHBI B YHEBEHOM TJ1IAHE
B npodeccnoHanbHbIX 06pa30BaTe/lbHbIX —OpraHu3aumsx, peannsyoLmx
obpasoBaTtefibHYt0 MporpamMmy cpefHero o6uwero ob6pasoBaHus B npefenax
ocBoeHus CINO Ha 6ase OCHOBHOro 06Liero obpasoBaHus, yyebHas AMcLMNIMHA

«MaTemaTtunka» n3y4yaeTcs B 06Lle0bpa3zoBaTe/ilbHOM LMKe y4yebHoro nnaHa Cro



Ha 6a3e OCHOBHOro 06Llero 06pa3oBaHMsi C MNOMYYEHWEM CpefHero 06LLero
obpasosaHua (MMKPC, MICC3).

PE3Y/IbTATbl OCBOEHWA YUYEEHOW ANCUUMINHbBI
OcCBOeHVe coaepXkaHus yyebHoW aucumninHel «MaTteMaTnka» obecrieyvBaeT
[OCTUXKEHWNE CTYAEHTaMK CNnefyowmnx pe3ynbTarTos:

* JIMNYHOCT HbIX:

ChOPMMPOBAHHOCTb MPEACTaBEHNA O MaTeMaTMKE KaK YHMBEPCa/IbHOM
A3blKe HayKW, CpPeAcTBe MOAEMPOBaHWS SBNEHWIA M MPOLECCOB, NAESX U
MEeTOAax MaTeMaTuKu;

- MOHMMaHMEe  3HAYMMOCTW  MaTeMaTWKW AN Hay4HO-TEXHWUYECKOrO
nporpecca, CHOPMMPOBAHHOCTb OTHOLLEHMSI K MaTemMaTuKe Kak K 4acTu
06LLEeYe/I0BEYECKON KyNbTYpbl Yepe3 3HAKOMCTBO C MCTOPUEN pPa3BUTUS
MaTeMaTVKW, 3BOMOLMEN MaTeEMaTUYECKUX UAEN;

- pasBUTME NOTMYECKOrO MbIW/IEHMS, MPOCTPAHCTBEHHOIO BOOGPAXKEHNS,
aNrOPUTMUYECKON  KYNbTYPbl, KPUTUYHOCTU MbILLNEHUS Ha YPOBHE,
HeobxoamMMoM A5t Oyayuleir npodecCUOHaNbHOM  AeATeNIbHOCTK,  A/1a
MPOAOMKEHMS 06pa30BaHNA U CamMo0bpa30BaHms;

- OBMafieHNne MaTeMaTUYECKMMUN 3HAHUAMWU N YMEHWUAMU, HEOOXOANMbIMA B
MOBCEAHEBHOW >KWM3HW, A1 OCBOEHWS CMEXHbIX eCTeCTBEHHOHaY4YHbIX
OUCUMNAUH U AUCUMNIIMH NPOGeCCMOHANIbHOIO LMKMa, 419 MOyYeHus
obpa3oBaHMA B 061acTAX, He TPebyrLWmX Yrny61eHHON MaTeMaTUYECKOWA
MOArOTOBKY;

- TOTOBHOCTb M  CMOCOGHOCTL K  06pa3oBaHMIO, B TOM  4uUc/e
CaMo006pa30BaHMIO, Ha MNPOTSHKEHUM  BCEA  XKWM3HW;  CO3HATENbHOE
OTHOLLEHVE K HENPepbIBHOMY 00pa30BaHMI0 KaK YCMOBMIO YCMELLIHOM
npodeccroHaIbHON 1 O6LLIECTBEHHOW AEATE/IbHOCTY;

- TOTOBHOCTb M  CMOCOOHOCTb K  CaMOCTOATE/IbHON  TBOPYECKOW W

OTBETCTBEHHOW [EeATENTbHOCTU,



— TOTOBHOCTb K KOJUJIEKTUBHOM padoTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeabHOM, OOIIECTBEHHO MOJIC3HOM, y4eOHO-UCCIIEI0BATEIBCKOH,
OPOEKTHON U IPYyTUX BUJAX ACATEIBHOCTH;

* MemanpeomMemmulx:

— YMEHHUE CaMOCTOSTENBHO OMPEACATh LN JEITEIBHOCTH M COCTaBJIATH
IUIaHBI AEATEIbHOCTH; CAMOCTOSTENLHO OCYIIECTBISThH, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATh JNEATEILHOCTD, MCHOJIb30BATh BCE BO3MOXKHBIE PECYPCHI
IJis  JOCTMKEHMS TOCTaBJICHHBIX LEJICH W peaqu3auu  IJIaHOB
NESITENbHOCTH; BEIOUPATh YCIEIUIHbIC CTPATETUHU B PA3JIMUHBIX CUTYAIUSX;

— YMEHUE TMPOAYKTHBHO OOLIAThCS W B3aUMOJCHCTBOBATHL B MPOLECCE
COBMECTHOM JEATENbHOCTH, YUYMTHIBATh MMO3UIMK JPYTUX YYaCTHUKOB
AEeATENBHOCTH, 3(P(PEKTUBHO pa3periarh KOH(DIUKTHI,

— BJIAJICHHEC HABBIKAMHM TIO3HABATENBbHOM, y4YeOHO-MCCIEA0BATENBCKON MU
NPOEKTHOM AEATENbHOCTH, HABBIKAMU Pa3pelicHrs MpodeM; CrmocoOOHOCTh
U TOTOBHOCTb K CAMOCTOSTEILHOMY TOWCKY METOJOB PEUICHUS
NPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3IMUHBIX METO/IOB MO3HAHUS,

— FOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITENIBHOW WH(OPMAIMOHHO-
NO3HABATEIBHOM JAEATENIbHOCTH, BKIIIOYash YMEHUE OPUEHTUPOBATHCS B
pPa3JIMYHBIX UCTOYHMKAX HMH(OpPMALMM, KPUTUYECKA OLICHUBATH U
UHTEPIPETUPOBATH MOTYYAEMY0 HHPOPMALIUIO;

— BJIAQJICHUE S3bIKOBBIMU CPEJICTBAMM. YMEHHE $ICHO, JIOTUYHO W TOYHO
u3jaraTb CBOKO TOYKY 3PEHHUs, MCIMOJIb30BaTh AaJCKBATHBIC S3BIKOBBIE
CPEICTBA,;

— BJAQJICHUE HABbIKAMU T[O3HABATENIbHOW pe(IeKCHUM Kak OCO3HaHUs
COBEpILAEMBIX JEHCTBUNA U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUH, I'paHMI] CBOErO 3HAHUS U HE3HAHUS, HOBBIX MO3HABATEIBHBIX
3a/1a4 ¥ CPEACTB AJISl UX TOCTUKCHHUS,

— LENIEYyCTPEMJIEHHOCTh B MOUCKAX W TPUHATUM  PEIICHUIA,
COOOpa3UTENbHOCTh W MHTYULMUS, PAa3BUTOCTh  MPOCTPAHCTBEHHBIX
NPECTABICHUI; CHOCOOHOCTH BOCIIPUHUMATh KPAcOTy U TAPMOHUIO MUPA,;

* NpPeOMEemHbLX:



c(hOPMUPOBAHHOCTL MPEACTABIICHUN O MATEeMaTHUKE KAaK 4acTH MUPOBOMA
KYJIBTYPbl 1 MECTE€ MAaTEMATUKWA B COBPEMEHHON LMBWIM3ALMHU, CIIOCOOaX
OIMCAHUSA SBJICHUI PEAIbHOI0 MAPA HA MATEMATHYECKOM SI3BIKE;
Cc()OPMUPOBAHHOCTh MPEACTABIICHUHA O MATEMAaTHYECKUX TMOHATHSAX Kak
BOKHEHIINX MaTEMATUYECCKUX MOJEIAX, ITO3BOJIAIOIINX OIMUCHIBATE U
M3y4arb pasHel€ TMPOLIECCHI W SBICHUSA, IIOHMMAaHWE BO3MOYKHOCTH
AKCHOMATHYECKOTO ITOCTPOCHUS MATEMATHIECKUX TEOPHIL,

BJIAJICHUE METOJAMHU JOKA3aTeJIbCTB U aJITOPUTMOB PEIICHUS, YMEHUE UX
[IPAMEHATE, MPOBOJWUTEL JOKA3aTEIBHBIE PACCYKICHUS B XOAE PECIICHUS
3a1ad4;

BJIAJICHAEC CTaHAAPTHBIMH IPUEMAMH PEIICHUS PALMOHAIBHBIX W
UPpALMOHAIBHBIX, [MOKA3aTEIbHBIX, CTEHEHHBIX, TPUTOHOMETPHUYECKHUX
VPaBHEHH W HEPABCHCTB, HX CHUCTEM, HCIOJB30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrpamMMm, B TOM YWCIIE JUIA MOWMCKA MYTH PELIECHUS U
WUTIOCTPALMA PEUICHUS YPABHEHUI U HEPABEHCTB,

C()OPMUPOBAHHOCTh  MPEACTABICHUHA 00  OCHOBHBIX  HOHSITHSX
MaTEMATHYECKOT0 aHalM3a H WX CBOMCTBAX, BJIAJCHUE YMEHUEM
XapaKTepU30BaTh TMOBEACHUE (DYHKIMH, WCHONb30BAHUE TOJYUYCHHBIX
3HAHWH U ONMCAHUS W aHAIN3a PEAIbHBIX 3aBUCUMOCTEMN;

BJIAJICHUE OCHOBHBIMHA IIOHATHUAMH O IUIOCKMX W IIPOCTPAHCTBEHHBIX
rEeOMETPHUECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTH
YMEHHMSI paclo3HaBaTh FT€OMETPUUECCKHE (PUTYPBI HA YEPTEKAX, MOACIAX U
B pPECAILHOM MHpPE, MPUMEHECHHUE H3YUYECHHBIX CBOWCTB T'€OMETPUUYCCKUX
buryp m Qopmyn s pEUICHHS TEOMETPUYECKMX 3alad M 33434 C
MIPAKTUYECKAM COACPIKAHUEM,

c()OPMUPOBAHHOCTh MPEACTABICHUN O MPOLECCAX W SIBICHUSX, UMEIOLIMX
BEPOATHOCTHBIA XapaKkTepP, CTATUCTHIECCKAX 3aKOHOMEPHOCTAX B PEATBHOM
MHPE, OCHOBHBIX IMOHATHAX JJIEMEHTAPHON TEOPUU BEPOATHOCTEN, YMEHUHN
HAaXOJWTh W OLECHUBATh BEPOATHOCTM HACTYIUICHHS COOBITHIA B
MPOCTEHIINX NPAKTHYECKUX CUTYalHsIX W OCHOBHBIE XapaKTEPUCTUKH

CIIyYalHBIX BEJINYWH,



— BJIAACHHUC HABBIKAMHW HMCIIOJIL30BAHMA I'OTOBBLIX KOMIIBIOTCPHLIX IIPOI'paMM

OPU PELICHUU 3a]ay.



TEMATWNYECKOE NJ1IAHNPOBAHWE
[Mpn peanmsaumm cogepykaHns o6LLeobpasoBaTe/lbHOM YY4eOHON ANCUUMINHBI
«MaTtemaTuka» MakcumMasibHasi yuyebHas Harpyska obyudaromxcs coctaBnseT 355
yac, U3 HUX ayauTopHas (ob6s3aTesibHasA) Harpyska obydatolimxca - 237 4aca;
BHeayAMTOpHas camMoCTosATelbHas paboTa CTyAeHToB - 118 yacos.

Makcu- Kon-eo  CamocTos-
HanmeHoBaHMe pa3fesnos 1 Tem MasibHaa ayguTop-  TeflbHasA
Harpyska HbIX YacoB  paboTa

BBegeHmne 4 2 2
Pasgen 1. Anrebpa 149 100 49
Tema 1.1. Pa3BuTne NoHATUA 0 Yncne 14 10 4
Tema 1.2. KopHK, cTeneHu v forapugmeol 26 16 10
Tema 1.3. OCHOBbI TPUTOHOMETPUN 46 30 16
Tema 1.4. ®yHKLMKN, NX CBOWCTBA U 30 20 10
rpauku
Tema 1.5. ¥YpaBHeHNs 1N HepaBeHCTBa 33 24 9
Pasgen 2. Hayana matemaTn4eckoro 78 52 26
aHamsa
Tema 2.1. AndhepeHumanbHoe 36 24 12
ncumcneHune
Tema 2.2. VIHTerpasibHoe ncuucneHme 42 28 14
Pa3gen 3. KombuHatopuka, ctaTucTuka 33 22 11
N Teopusi BEPOSATHOCTE
Tema 3.1. 3neMeHTbl KOMOVMHATOPVIKM 6 4 2
Tema 3.2. 9n1eMeHTbI TEOPUM BEpOATHOC- 18 12 6
Ten
Tema 3.3. D1eEMEHTLI TEOPUM MaTemMaTu- 9 6 3
YeCKOW CTaTUCTUKK
Pasgnen 4. 'eomeTpua 91 61 30
Tema 4.1. INpamble 1 NIOCKOCTA B 20 14 6
MPOCTPaHCTBe
Tema 4.2. MHororpaHHuKu 16 10 6
Tema 4.3. Tena 1 NOBEPXHOCTN BpaLLEeHUA 16 10 6
Tema 4.4. 13mepeHns B reoMeTpun 18 12 6
Tema 4.5. KoopauHatbl 1 BEKTOpbI 21 15 6
NToro 355 237 118



COAEP>XAHVE YUEBHOW ANCLINMNVHbBI

BBegeHme
MaTtemaTuKka B Hayke, TEXHWNKE, SKOHOMUKE, MHDOPMALMOHHbIX TEXHONOMNAX W
NPaKTUYeCKOW AeaTenbHOCTU. Llenn 1 3agayum  M3yYeHUs MaTeMaTukui npu
ocsoeHun npodeccuii CroO u cneyunansHocten Cr1O.

CamMocTosTeNbHas paboTa. [ogroToska COOGLLEHUS MO TEME.

PA3LAEJ 1. AJITEBPA
Tema 1.1. Pa3BuTre NOHATUA 0 Ynce
Llenble 1 paunoHanbHble yncna. [encTBuTeNbHble uncna. MpuenmxeHHble
BbluMCneHNs. KOMMNMIeKCHble Yncna.

CTyOeHT [QOMKeH:

3HaTh:
- ONpefefneHne  Uenoro,  pauuoHanbHOro,  AEWCTBUTENIbHOMO U
KOMM/IEKCHOIO 4ucna, abCoMOTHON M OTHOCUTE/IbHOW MOrpeLuHoCTU
NPUBKEHNS, MHUMOIN eNHULbI;
- OonpegeneHve MHUMOWN eAMHNULLbI, KOMIMIEKCHOIO Y1CAa;
- MpaKTUYecKune NPUEMbI BbIYUCIEHWIA C MPUBAVKEHHBIMI JaHHbLIMM.
YMETb:

- BbINONHATL apUMETUYECKME AENCTBUA Hal YMCNaMu, codeTast YCTHbIe U
MUCbMEHHbIE MPUEMBI;

- HaxoAuTb MNPUOMMXKEHHblE 3HAYEHMS BEMMUH U MOrPELUHOCTU
BbIYMC/IEHNI (AOCOMOTHYIO N OTHOCUTE/IbHYIO);

- CPaBHMBATb YMC/IOBbIE BblPaXKEHWS;

- BbINOMHATbL C 33f@HHOW TOYHOCTbKD Ha  MHXEHEPHOM WK
nporpaMmmmpyemMom (B peXume BbIYUC/IEHNIA) MUKPOKa/bKYNAToOpe
apuPMeTHYECKNE OeNCTBUS;

- BO3BOAMTb MHUMYIO €IMHULLY B CTEMEHb;

- BbIMOMHATL AEWCTBUS C KOMMJIEKCHLIMWU YMCNaMu B asirebpanyeckon,
NoKasaTe/lbHOM U TPUIOHOMETPMYECKOW (hopmax;

- MNPUMEHATb TEeOpeTUHYeCKNne 3HaHMA O KOMIIEKCHbIX YUChax AnAd



peweHna nNpuknagHbiX 3ajad.

CamocTosiTenbHass paboTa. BbiNonHeHWe  ynpaxkHeHuin. [MoAroToBka
COO0OLLEHNSA NO TEME.

Tema 1.2. KopHu, cTeneHn 1 norapnimbl

KopHu HaTypasibHOW CTeneHM M3 umucna u ux ceoicTBa. CreneHun ¢
pauuoHa/IbHbIMK  MoKasaTenamu, Ux csoucTea. CTeneHU C AeWCTBUTENbHbIMM
nokasatenamu. CBOWCTBa CTerneHW C [AeNCTBUTE/IbHbIM MOKasaTesieM. PelleHune
MPOCTEMLINX  MOKasaTeNbHbIX  ypaBHeHMn.  OCHOBHOe  norapudmmyeckoe
TOX/AECTBO. [ecATMYHble W HaTypasbHble norapudmbl. paBuna AeACTBUA C
norapugmamu. epexof K HOBOMY OCHOBaHMIO. PelleHWe MNPOCTENLINX
NorapumMUYecKmnx YPaBHEHWIA. [Mpeobpa3oBaHe paunoHabHbIX,
MppauMOoHa/IbHbIX CTEMEHHbIX, NOKa3aTebHbIX U IOrapuMUUeCKnX BbIPaXKeHWIA.
CTYQeHT O0/MKeH:
3HaTb:

- TMOHATME apUPMETUYECKOTO KOPHS;

- MOHATNE KOPHSA N-0i CTEMNeHW 1 ero CBOWCTBA;

- TOHATWE CTeMNeH C pauMoHa/bHbIM MOKa3aTesieM U ee CBOWCTBA;

- MOHATUNE CTeMneHu C AeNCTBUTE/bHBIM MOKa3aTe/leM U ee CBOWCTBA;

- CNOCOObI peLLeHNs nppaunoHabHbIX YpPaBHEHN;

- ONnpejeneHne norapugma vymcna,;

- CBOWACTBa /IOrapugmosB;

- CNOCcoO6bl peLleHns NPOCTEMLMX MOKasaTebHbIX U N0rapuiMUYecKmx
YPaBHEHUI;

YMETb:

- HaxoamuTb 3HAYEHUS KOPHA, CTeneHW, norapugpMa, Ha  OCHOBE
ornpefenieHns, WCNonb3ysa Mnpu  HeoOXOAMMOCTUM  MHCTPYMEHTa/IbHbIE
CpeacTBa;

- NONb30BaTbCSA NPUOGIMXKEHHOW OLIEHKOW MPK MPaKTUYECKUX pacyeTax;

- BbIMOMHATL AENCTBUA Haf, KOPHAMM N CTENEHAMMU;

- BbIYMC/IATb 3HAYEHWNA MOKA3aTe/IbHbIX BbIPXKEHWA;

- BbIHUCATE 3Ha4YeHud J'IOFapl/ICbMI/I‘-IeCKVIX Bblp&)KGHVIVI C nomMowbro



OCHOBHbIX TOX/ECTB U BbIYUC/IUTE/IbHbIX CPEACTB;
- BbIMOMHATL  MPE06pPa3oBaHNA  BbIPKEHWI,  NPUMEHAS  (hOpMY/bl,
CBsi3aHHble CO CBOMCTBaMM CTEMeHei, KOPHEeN 1 norapugMoB (hyHKUNI;
- pewartb npocTenLne MppaunoHasbHble, rnokasaTe/ibHble "
norapumMmmnyeckme ypaBHeHus.
CamocTosTenbHad paboTa. BbinosHeHWe — ynpaXkHeHwid.  TMoArotoska

COO0OLLEHMA MO Teme. 3ydeHre JONONHUTENBHOTO MaTepuana.

Tema 1.3. OCHOBbI TPUTOHOMETPUN

PagnaHHas Mepa yrna. BpawaTenbHoe apukeHne. CUHYC, KOCUHYC, TaHTeHC U
KoTaHreHc uwucna. OCHOBHble TPUTOHOMETPUYECKME TOXAECTBA:  (popMy/ibl
NPUBELEHNSA, C/IOXKEHWS, YABOEHWSA, MOMOBMHHOIO yrna. Npeobpa3oBaHue CyMMbl
TPUIOHOMETPUYECKMX (DYHKLMIA B NPOU3BEAEHME W NPOU3BEAEHUS B CYMMY.
BbipakeHe TPUTOHOMETPUYECKUX (PYHKUMIA 4Yepe3 TaHreHC MOI0BUHHOIO
aprymeHTa. [pocTeillume TPUrOHOMETPUYECKME ypaBHeHusi.  [lpocTeiwime
TPUrOHOMETPUYECKNe HepaBeHcTBa. OOpaTHble TPUrOHOMETPUYECKME (YHKLMK
(apKCUHYC, apKKOCKHYC, apKTaHTeHC 1 apKKOTaHIEeHC).

CTyQeHT O0/MKeH:
3HaTh:

- OnpejeneHve pasunaHa, rpagyca,;

- (hopMynbl NepeBoja rpafyCcHov Mepbl yrna B pafuaHHyo 1 06paTHO;

- OMpejenieHne CMHyca, KOCMHYCa, TaHreHca U KOTaHreHca Yncna;

- OCHOBHbIe (hOpPMY/ibl TPUFOHOMETPUN;

- MOHATNE 06PATHbIX TPUTOHOMETPUYECKUX (DYHKLNIA;

- CNOocoObl pelleHnss NPOCTENMWNX TPUTOHOMETPUYECKUX YPaBHEHUA 1

HepaBEeHCTB;

YMeThb:

- OCYLLECTB/IATL NepeBos, U3 rpafyCHOn Mepbl B pafnaHHyo 1 06paTHO;

- BbIYUCMIATb 3HAYEHUS TPUTOHOMETPUYECKUX (PYHKUMA C  3aJaHHOW

CTeneHblo TOYHOCTW,;



- npeobpa3oBbiBaTb  TPUFOHOMETPUUECKUX  BLIPAKEHMS,  WCMOMb3YS
TPUrOHOMETPUYECKIME (HOPMYbI;

- peLlaTh NpocTeliLlne TPUroHOMEeTPUYECKME YPaBHEHMS U HEPABEHCTBA;

- Nonb30BaTbCA Tabnuuamu bpaauca.

CamocTosTensHasd paboTa. oAroToBka COOOLIEHNS MO TeMe. BbinonHeHwue

YMPaXHEHWIA. N3yyeHne A0NOMHUTENBHOTO MaTepuana.

Tema 1.4. PYHKUMN, NX CBONCTBA U FpauKm

®yHKuMKU. OBNacTb OnpeaesieHns 1 MHOXECTBO 3HAYEHWIA; rpadink (yHKLUN,
MOCTPOEHNe rpatikoB (DYHKLMIA, 3ajaHHbIX pa3IMyHbIMI Criocobamm.

CsoiictBa hyHKUMU. MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OrPaHUYEHHOCTb,
NepvoanMYHOCTb.  POMEXYTKM BO3pacTaHUs W y6biBaHUA, Haunbonbluee K
HavMeHbLLee 3HayeHMsi, TOYKM IKCTpemMyMma. [paduueckas wHTepnpeTaums.
MpyMepbl PYHKLMOHAIbHBIX 3aBUCMMOCTE B peasibHbIX MpoLeccax U SBMIEHUAX.
ApudmeTtnyeckre onepaunn Hag yHKUmMAMU. CnoxxHas QyHKLMs (KOMNO3nULmMS).
[MOHATME O HEMPEPBLIBHOCTU (hYHKLMM.

O6paTtHble dyHKUMK. O6nacTb onpedeneHns 1 06nacTb 3HaYEHWn O06PaTHOM
(hyHKUMK. T'padmk 06paTHON yHKLMN,

CTerneHHble, MoOKasaTe/lbHble, NOrapu)MuUYeckme Un TPUTOHOMETPUYECKME
(pyHKUMKM. ObpaTHble TPUroHOMETpPMYecKMe yHKUMK. OnpeaeneHus QYyHKUNUA, nX
cBoucTBa M rpaukn. [peobpaszoBaHus rpadmkoB. [lapansienbHblil  MepeHoc,
CUMMETPMS OTHOCUTE/IbHO OCel KOOPAWHAT M CUMMETPUS OTHOCUTESIbHO Hayasa
KOOpAMHAT, CUMMETPUA OTHOCUTE/IbHO NPAMOI Y=X, PacTHKEHUe U CxaTue BLO/b
0Ceil KoopanHar.

CTYQeHT O0/MKeH:

3HaTh:

- onpegeneHune gyHKLUK, cnocobbl eé 3afaHuns;

- npocTeime npeobpasoBaHns rpankoB PYHKLMA;

- CBOWCTBA  (JYHKUMW:  MOHOTOHHOCTb,  YeTHOCTb,  HEYETHOCTb,
OrpaHNYeHHOCTb, NEePUOANYHOCTb, HEMPEPbLIBHOCTD;

- MOHATNE 06PATHOWN (YHKUMN, CNOXHOW PYHKUMK;



— CBOMCTBA M rpauKu CTENEHHOH, MOKA3aTENIBHOM, JIOrapu(PpMUIeCKOi 1
TPUTOHOMETPHYECKON (PYHKIIMIA,

— cBolicTBa M rpaQKu OOpPaTHBIX TPUTOHOMETPHUYECKUX (PYHKIIMIA,

ymems:

— Hax0JuThb 00JIACTh ONpeAEneHUs (QYHKIINH,

— HaxOJIUThb 3HAUeHUE (PYHKIMW, 3aJaHHOM  AHAIUTUYECKU WM
rpaduyecky, Mo 3HAYCHHUIO apryMEHTa U HA000POT;

— CTPOUTH TPa(UKH CTENEHHBIX, MOKA3aTENbHbIX, JOrapu(MHUECKAX U
TPUTOHOMETPAYECKAX (PYHKIMH M HA HUX WUIFOCTPUPOBATH CBOWCTBA
(GyHKIU;

— MPUMEHATh TEOMETPHUECKHAE MpeoOpa3oBaHus (CABUT U AcPOpPMALIMIO)
P MOCTPOCHHUH I'Pa(PUKOB;

-no rpapuky (QYHKOMM YCTaHABIMBATh €€ BAKHEHIINE CBOWCTBA
(MOHOTOHHOCTb, OTPaHUYEHHOCTb, YETHOCTD, HEYETHOCTb,
NEPUOAMYHOCTD, HEMPEPBIBHOCTH ),

— BBIMOJIHATH apU(PMETHUECKUE ONIEPALllMK HAA (PYHKLHSIMH,

— MIPUMEHATh TEOPETUUYECKUE TIOJMOXKEHUS M TMPAKTUYECKUE HABBIKK B
Oyaylmeh MpakTUYECKON JEATETBHOCTH.

Camocmosimenvras paboma. BBIONIHEHNE yOpakHEHUH M 3amad. M3yueHue

AOIIOJIHUTCIILHOI'O Marcpuasia.

Tema 1.5. YpaBHeHusi H HEPABEHCTBA

YpaBHEHHS M CHCTEMBl YpaBHEHWI. PalMoHanbHBIE, WPPALMOHATIBHBIC,
NOKA3aTeNbHBIE, JIOTAPU(PMUUYECKUE W TPUTOHOMETPUYECKUE YPABHCHUS W
CUCTEMBI. PABHOCHIIBHOCTh YPAaBHEHU, HEPABEHCTB, CUCTEM. OCHOBHBIC MPHUEMBI
X peuecHHs (Pa3NoKEHUE HA MHOMKMTENH, BBEJACHUE HOBBIX HEWU3BECTHBIX,
MOJICTAHOBKA, rpa)uueCKuii METON).

HepasencrBa. PaumroHanbHbIe, MPpalMOHATIBHBIC, TOKA3aTENIbHBIE,
Jorapu(pmMUUECKUE U TPUTOHOMETPUYECKHE HEPABEHCTBA. OCHOBHBIC MMPUEMBI UX

PELLIEHHS.



Hcnonb3oBanue CBOMCTB 1 rpaduKoB PyHKIMNA TPHA PELICHUN YPABHEHUH 1

HEPABEHCTB. MeToa nHTEpBaioB. M300pakeHre Ha KOOPAMHATHOM MIOCKOCTH

MHOKECTBA PELICHUI YPABHEHUI U HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX

CUCTCM.

[Tpuknagneie 3amaun. [[puMEHEHME MATEMATUYECKUX METOJO0B JJISI PEIICHUS

COJEpKATENbHBIX 3aJauy M3 pa3iuuHbIX oOjacTeli HayKd M MPAKTUKU.

HHTepnperanms pe3yapTara, YYET PEabHbIX OTPAHUYEHUH.

CTyIeHT NOJDKEH:

3HAMb.

—  CIOCOOBI pPCHICHUA PalMOHAJIBHBIX, HPPAlUOHAIBHEIX, ITOKA3aTC/IbHBIX,

JOrapu(PMUUECKUX W TPUTOHOMETPHUYECKHX  YPABHEHHHA, CHCTEM

VPaBHEHHI,

— 0 PaBHOCWJILHOCTH YPaBHECHUI, HEPABEHCTB U CUCTEM YPABHEHHUH,

—  MHTEPIPETALMIO PE3YIBTATOB, YUET PEATIbHBIX OTPAHUYECHUH.

ymems:

pemarb  palMOHAIBHBIC,  HMPPAUMOHAIBHBIC,  TMOKA3aTCIIbHBIC,
Jorapu(pMUUECKHEe W TPUTOHOMETPHUYECKUE YPABHEHUS, CUCTEMBI
YPaBHEHUN U HEPABEHCTBA,

UCMNOJb30BaTh IpauuecKkuii  METON PEIICHUS ypPaBHCHUH U
HEPABEHCTB,

n300pakaTh HA KOOPJAWHATHOM TIJIOCKOCTM MHOKECTBA PEUICHUI
YPaBHEHUN U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CHCTEM,
COCTaBJIATH W pellarb YpPaBHEHUS W HEPABEHCTBA, CBA3BIBAOIINE
HEW3BECTHBIC BEJIMYNHBI B IIPUKJIAAHBIX 3aa4aX;

[IPAUMEHATE MATEMATUYECKINE METOIBI JUIA PEIIEHUS COACPIKATEIBHBIX

3a/1a4 U3 PA3IUUHbIX 00JIaCTe HAYKU U MPAKTUKH.

Camocmosimenvras padoma. BeINOIHEHUE YIPAKHEHUHN U PELLICHUE 3a/a4.

PA3JIEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tema 2.1. lu¢pdepeHunanbHOE HCHUCTCHUE



[TocnenoBarensHOocTH.  CnocoObl  3agaHWsl M CBOMCTBA  YMCIIOBBIX
MOCJIEIOBATENBHOCTEH. [TonsaTne 0 npeaene MOCJIEIOBATENBHOCTH.
CyliecTBOBaHME TMPEAENa MOHOTOHHOM OrPAaHWYEHHOW MOCIEA0BATEIBHOCTH.
CyMMHpOBaHUE MOCIEA0BATENBHOCTEH. beckoHeuHO yObIBatomas reomeTpuyeckas
IIPOTPECCHS U €€ CyMMa.

[TponsBonnas. [loHsaTHE O MPOM3BOAHON (PYHKUMH, €€ TEOMETPUYECKUU W
(u3nyeckuii CMBICH. Y PaBHEHHE KacaTeabHON K rpaduky ¢pyHkuuu. [Ipon3BoaHbie
CYMMBI, Pa3HOCTH, MNPOM3BEACHMS, YaCTHOro. I[IpOM3BOAHBIE  OCHOBHBIX
AreMEHTApHbIX (QYHKIWA. [I[puMeHEeHne MPOU3BOAHON K UCCIECIOBAHUIO (DYHKIUNA
U TOCTpoeHUI0 TpadukoB. [Ipou3BoaHbIE 00paTHOM (YHKIMU W KOMIO3WIUAU
(YHKLMH.

[Ipumepel  MCNONB30BAHUSA MPOU3BOAHONM IS  HAXOXKICHUS HAWIYYLIETO
pELICHHs B MPUKIAIHBIX 3aAa4ax. Bropas npou3BOAHAs, €€ T€OMETPUUYECCKUN U
(duznueckuii cmbici. HaxoxaeHue cKopocTu AJis mpoiecca, 3aAaHHoro (hopmynoi
U TpaQuKoM.

CTyIeHT NOJDKEH:

3HAMb.!

— CMmocoObl 3a1aHUs U CBOWCTBA YMCIIOBBIX TOCIIEI0BATEIBHOCTENH;

— TIOHATHE O TPEAEIIE TOCIEA0BATEIBHOCTH,

— 0 0eCKOHEYHO YOBIBAKOLICH reOMETPUYECKON MPOTPECCHH,

— ONpEeAcNeHUuE IPOU3BOAHON, €€ TEOMETPUYECKHA W MEXaHUYECKUMN
CMBICIT,

— mnpaswia u Gopmyiibl tupdepeHuupoBanus GyHKIUH;

- onpeaenenue nuddepenimana GyHKIUU U €r0 TEOMETPUYECKHUM CMBICI,

— YpaBHEHHE KACATEIIbHOM,

— OMNpPEJEIICHUE BTOPOU MPOU3BOIHOM, €€ PU3NUECKUIA CMBICIT,

— HEOOXOJWMMBIE W JIOCTATOYHBIE YCIOBUS BO3PACTAHUS W YOBIBaHHS
(PYHKLIMH, CYINECTBOBAHUS SKCTPEMYMA,

— HEOOXOJMMBIE W JOCTATOYHBIE YCIIOBUS BBIMYKIOCTH W BOTHYTOCTH
rpaduka pyHkumw;

— OHPCACIICHUC TOYKH nepem6a;



NpaBWI0  HaxOXXAeHWA HambOo/bLero M  HavMMeHbLUEero 3HayeHus
(PYHKLMM Ha NPOMEXYTKE;
O6LLY0O CXeMy MOCTPOeHUs TpaMKoB  (OYHKLUMA C  MOMOLLbIO

NPOV3BOAHOM;

YMeTb:

Haxo4WTb Npeaen nocnefoBaTe/lbHOCTY;

HaxoauTb Npeaes MOHOTOHHOWM OrpaHMYeHHO NnocefoBaTeNlbHOCTY;
CyMMUpOBaTb MOC/ef0BaTe/lbHOCTY;

Haxo4uTb  CyMMYy  OECKOHeYHO  yOblBaloLleil  reoMeTpUUECKom
nporpeccuu;

anddepeHumposatb  (MYHKUMKW, WCMONb3YA Tabnuuy MNPOU3BOAHbLIX U
npasuna AauddepeHUMpoBaHns, HaxXoAWUTb MNPOU3BOAHbIE  C/IOXKHbIX
hyHKUMNA;

BbIUNCNATL 3HAYEHVE NPON3BOLHOM PYHKUMM B YKa3aHHOI TOUKE;
HaxXOAWTb Yr/I0BOM KO3((UUMEHT W Yros Hak/oHa KacaTe/lbHOA,
COCTaB/IATb YpaBHeHMe KacaTe/lbHOW M HOPMan K rpafuky (yHKUUN B
[laHHOW TOYKe;

MPUMEHATL MPOU3BOAHYIO [ANA UCCNef0BaHWUA peasibHbIX (U3NYECKUX
NpoLeccoB  (HAXOXAEHWA CKOPOCTM  HEepaBHOMEPHOrO  [BWKEHUS,
YrnoBOW CKOPOCTU U T.4.);

HaxoAWTb  NPOW3BOAHbIE BTOPOro  MNOPAAKa, MNPUMEHATb  BTOPYHO
MPOV3BOAHYIO ANA PeLleHns NPUKNaAHbIX 3adad;

HaxoauTb AuddepeHyman ¢QyHKUMM, C MNOMOLLLI AnddepeHLmana
NPUOGNVKEHHO BbLIYUCAIATL 3HAYeHWe W npupawieHne  QyHKUUN B
YKa3aHHOW TOUKE;

NPUMEHATb  MPOU3BOAHYKO AN HaxOXAEHUs  MPOMEXYTKOB
MOHOTOHHOCTM W 3KCTPEMYMOB (DYHKLNN;

HaxoAuTb C MOMOLLbIO MPOM3BOAHOM MPOMEXYTKM  BbIMYKIOCTU W
BOrHYTOCTW rpadka (PYyHKLUMKW, TOYKN Neperunoa;

HaxoauTb  Haubofbllee UM HauMeHblUee  3Ha4YeHUs  (hyHKUMW,

HeﬂpeprBHOVI Ha NMPOMEXXYTKE,



— pewiarb NOPUKIAAHBIE  334a4d €  MUCHOJb30BAHUEM  DIIEMEHTOB
IMPPEPEHINATBHOTO NCYUCIIEHUS.
Camocmosimenvras paboma. BBINOTHEHWE YNPAKHEHWA W PEIICHUE 3a4ad.

[ToaroToBka coobieHus no teme. M3ydeHue J0NOIHUTENBHOTO MaTepuana.

Tema 2.2. UHTErpaiIbHOE HCUHCICHUE

[TepooOpa3nas. HeonpenenéHublii uHTErpaa M €ro CBoiicTBa. HaxoxaeHue
HEONMpPEACICHHOI0 UHTErpaa.

OnpenenéHnplii HHTETPaAl U €10 T€OMETPUUYECKHUIA CMBICI. OCHOBHBIE CBOMCTBA
onpeaenéHHoro uHrerpana. CrnocoObl BBIYMCICHUS OMPEICIEHHOTO WHTETpaa.
IIpuMeHeHe  ONMpENeNeHHOro  MHTErpaja Uil  HaXOKACHUS  IUIOLIAau
KpUBOJIMHEHHONW  Tpanenun. @Dopmyna Herorona-JleliOHnma.  Beruucienne
00BEMOB Ten BpallcHus. [IpuMepbl NPUMEHEHUsT WHTErpajia B (U3MKE W
reoMeTpUH. Perienre nNpuKiIaaHbiX 3a1a4 ¢ MOMOIIBIO ONPENETEHHOI0 HHTErpaa.

CTyIeHT NOJDKEH:

3HAMb.

— ONpelencHue NEPBOOOPA3HOM;

— ONpeAeIIeHUE HEOIPEACIIEHHOIO UHTErPpaJia U €ro CBOMCTBA,

— (OpMYJIBI UHTETPUPOBAHUS,

— crmocoObl BEIYMCIICHUS! HEOMTPEACTEHHOTO HHTETPAIIA,

— TIOHATHE ONPENEIEHHOIO WHTErpana, €ro reOMETPUYECKUNA CMBICT M
CBOMCTBA;

—  CMOCcOObI BBIYUCIIEHUS ONPEACTEHHOTO UHTETPAIa;

— TMOHATHE KPUBOJIMHEHHOW Tpamenyu, CrocOoObl BBIYMCIICHUS IIOIIAACH
KPUBOJIMHEWHBIX TPANELH ¢ ITOMOILBIO ONIPEACTIEHHOTO NHTETPaIa;

— cmocoObl  BBIYMCICHHS OOBEMOB TEl BpAlCHUS C  MOMOILIBIO
ONPENEIEHHOr0 UHTErpaiia;

yMemo:

— BBIIEIATH MEPBOOOPA3HYIO, YAOBIETBOPSIOIIYIO 33JaHHBIM HaYaJIbHbIM

YCJIOBUSIM,



- HaxoauTb HeonpeaenéHHble MHTEerpasbl, CBOAALUMECA K TabNMYHbIM C
MOMOLLbKO OCHOBHbIX CBOICTB M1 MPOCTENLLMX Npeobpa3oBaHui;

- BbIUNCNATL ONPEeAeNEHHbIA UHTErpan C NMOMOLLbK OCHOBHbLIX CBOWCTB U
(hopmy/ibl HbtoTOHA-/1eibHULg;

- HaxoAuTb NIOWAAN KPUBOMMHENHBIX Tpaneuui;

- HaxoauTb 06bEMbI TEN BPaLLEHUS;

- pelLaTb NPOCTeMLLMe NPUKNaaHble 3a4ayun, CBOASLLUMECA K HAXOXAEHWUIO
NHTErpana.

CamocToaTenbHaa paboTa. PeweHne 3agad. [MoArotoBka COOOLLEHWUA MO

Teme. M3yueHune AOMNONHUTENBLHOTO MaTepuana

PA3OE/ 3. KOMBVHATOPUKA, CTATUCTUKA N TEOPUHA
BEPOATHOCTEW
Tema 3/1. SNneMeHTbl KOMOMHATOPUKN
OCHOBHbIE NMOHATMS KOMOMHATOPUKK. 3aadn Ha NoAcYeT Ymcna pasmeLleHni,
MepecTaHOBOK, COYeTaHW. PelleHve 3afay Ha nepebop BapuaHToB. Popmyna
orHoma HbloToHa. CBOMCTBA OMHOMWHANbHBIX KO3APAUUMEHTOB. TpPeyrosibHUK
Mackans.
CTyQeHT OO/MKeH:
3HaTb:
- OCHOBHbIE MOHATUSA KOMOMHATOPUKN;
- hopmyny 6uHoMa HbIOTOHa;
- CBOMICTBA OMHOMUHA/IbHBIX KO3AP(ULNEHTOB;
- TpeyronbHuK lMNackans;
YMETb:
- peliaTb MNpocTerlne KOMOMHATOPHbIE 3afaynM MeTodoM nepebopa, a
TaKXXe C UCMO/Ib30BAHNEM M3BECTHbIX (hOpMYII.

CamocTosTeNnbHas paboTa. PeLueHue 3aaau.

Tema 3.2.9n1eMeHTbl TEOPUN BEPOSTHOCTEM

Co0bITHe, BEPOATHOCTb COObITUSA, CMOXEHME U YMHOXXEHNE BepOFITHOCTeVI.



[MOHATME O HE3ABMCUMOCTM COObLITUIA. LVcKpeTHas cnyqaﬁHaﬂ BE/MMYNHa, 3aKOH €ee

pacnpegeneHns. YncnoBble XapakTEPUCTUKN AUCKPETHOW CNy4YailHOW BENNYMHBI.

[MOHATNE O 3aKOHE BOMbLLNX YMCEN.

CTyOeHT [JOMKeH:

3HaTb:

OCHOBHble TMOHATUA TeOpUW BEPOATHOCTEW: COObITWe, YacToTa W
BEPOATHOCTb MOSAB/IEHNA COObITWUSA, COBMECTHbIE W HECOBMECTHbIE
COObITWSA, PABHOBO3MOXXHbIE COObITWS, HEBO3MOXHble M [0CTOBEPHbIE
COObITWA, NONHAA BEPOATHOCTb;

TEOPeMbI C/IOKEHNA N YMHOXEHWS BEPOSTHOCTEN;

MOHATME O HE3ABMCUMOCTW COObITUIA;

MOHATME O AWCKPETHOW CnyvarlHOW BeNNMYMHE W O 3aKOHEe ee
pacnpegeneHus;

YMC/IOBblE XapaKTEPUCTUKN AUCKPETHOW Clly4aiiHOW BEIMYMHBI;

3aKOH 00/bLUNX YNCEN;

YMeTb:

BbIYMCNIATL B MPOCTEMLLMX CydasX BEPOATHOCTU COObITUMA Ha OCHOBE
noAcyeTa umncna UCXoLoB.;

pewartb 3afayn C NPUMEHEHNEM TEOPEMbI C/IOXKEHUSI BEPOATHOCTEN A/1a
HECOBMECTHbIX COObITUN;

CTPOUTL pAf pacnpeaenieHnst cnyyanHon BeIMUMHBLI;

Haxo4uTb DYHKUUIO pacnpeaeneHns ciy4yanHom BeNMUYUHBI;

Haxo4uTb MaTeMaTMyeckoe OXuaaHue, [OWACNEPCUD W cpefdHee

KBagpaTtnyHoe OTKN0HEHNE CﬂyLIaVIHOVI BEMMYNHDI.

CamMocTosTeNbHas pa6oTa. [MoaroToBKa COOGLUEHMS MO Teme. PelleHue

3afa4. V3ydyeHne JoNoMHUTENBLHOTO MaTeprana. MoaroToBka pedepara no Teme.

Tema 3.3. 2n1eMeHTbl MaTeMaTUUYeCcKoW CTaTUCTUKN

MpeactaBneHne AaHHbIX (Tabnuubl, AvarpaMmbl, rpaduku), reHepasibHas

COBOKYMHOCTb, BbIOOPKa, CpefHee apugmeTnyeckoe, MeauaHa. [loHsSTME O

3afavyax MaTemMaTU4YeCKOM CTaTUCTUKW. PelleHune NpPakTN4eCkKnx 3afga4 C



NMPUMeHeH1eM BepOATHOCTHbIX METOZOB.
CTyQeHT OO/MKeH:
3HaTb:
- cnocobbl NpeacTaBneHNsa AaHHbIX (Tabnuubl, Auarpammbl, rpagmnKu);
- TMOHATUA: reHepasibHas COBOKYMHOCTb, BbIOOPKa, cpegHee
apudmeTnyeckoe, MeanaHa;
YMETb:
- aHaM3MPOBaTb peasibHble YMCNOBbIe [JaHHble, NPeLCTaB/IeEHHbIE B BUAE
avarpamm, rpamkos, Tabnuu;
- aHaM3MpPOoBaTb UH(OPMALMIO CTATUCTMYECKOTO XapaKTepa;
- pewartb MpakTMyeckue 33dayn C MPUMEHeHWEM  BEPOATHOCTHbIX
METO/0B.
CamocTosTeNbHad paboTa. [logrotoBka cooOLeHMs MO Teme. PelleHue

3agay. PaboTta ¢ y4ebHNKOM.

PA3LEN 4. TEOMETPUA
Tema 4J1. INpsamMble 1 NSIOCKOCTU B MPOCTPaHCTBE
B3avMHOe pacnonioXkeHve [ABYX MPAMbIX B MPOCTpPaHCTBe. [lapannensHocTb
NPAMO 1 NNOCKOCTW. [MapannenbHOCTb  MIOCKOCTeR.  epneHAMKYNApHOCTb
MPAMOI 1 NIOCKOCTU. TepneHAnKYNsp M HakNOHHad. YTOM Mexay npsMon un
N/IOCKOCTLIO. [ByrpaHHbIi yron. Yron Mexay N/IOCKOCTAMM.
[MeprneHAVKYNAPHOCTL  ABYX MIOCKOCTe. [eoMeTpuyeckne npeobpa3oBaHms
MPOCTPaHCTBA: Mapasi/ie/ibHbliA MepeHoc, CUMMETPUA OTHOCUTESIbHO MI0CKOCTW.
MapannensHoe  MpoekTuposaHue.  [nowadb  OPTOrOHA/ILHOM  MPOEKLUN.
306pakeHne NpoCcTPaHCTBEHHbIX (mryp.
CTYQeHT O0/MKeH:
3HaTh:
- OCHOBHbIE NOHATUA CTEPEOMETPUN;
- aKCMOMbI CTEPEOMETPUM U CNEeACTBUA U3 HUX;
- B3aMMHOE pPacrofioKeHNe TMpAMbIX, MPAMOMA M MNIOCKOCTK,  ABYX

MI0CKOCTE B NPOCTPAHCTBE;



- OCHOBHble TEOpPEMbl O MapasnenbHOCTM MNPSAMOA U MNJIOCKOCTH,
napannenbHOCTb ABYX MN/IOCKOCTENR;

- CBOMCTBa NapaifieNlbHOro MpPOeKTUPOBaHUS U WX MPUMEHEHWE NpW
N300paKEHUN (DUTYP B CTEPEOMETPUN;

- TOHATKE Yrna Mexay npambiMK, yria Mexay npsMoi 1 NI0CKOCTbIO;

- OCHOBHble TEOPEMbI O NePrneHANKYNSPHOCTU NPAMON N MNOCKOCTY;

- TOHATWE ABYTPaHHOrO0 Yrna, yrna Mexay niockocTAMM;

- TOHATWE NMNHENHOrO YINa;

- MPWU3HaK NeprneHanKyNapHOCTM ABYX N/IOCKOCTENR;

YyMeTb:

OMuCbIBaTb B3aMMHOE PACMOfIOKEHNE MPSAMbIX U MNJIOCKOCTEA B
MPOCTPaHCTBe,  aprymeHTMpoBaTb  CBOM  CY)XAeHUss 06  3TOM
PacnosioKeHUN, UCMOMb3ys MPU3HAKM U OCHOBHblE TEOPEMbl O
napanenbHoCTy;

- MNPUMEHATb MNPU3HAK MNepneHAnMKYNAPHOCTU NPSMOA M MI0CKOCTH,
TeopeMy O Tpex nepneHauMKynapax AN BbIYMC/IEHWUA YI0B U
PaccTosiHWUIA B NPOCTPAHCTBE;

- BbIUYUCNATL YI bl MEXAY MIOCKOCTAMU;

- n306paxaTb NPOCTPaAHCTBEHHbIE (UTYpPbI;

- HaxoAuTb NNoWafb OPTOrOHa/IbHOM NMPOEKLMN.

CamocTosTeNbHad paboTa. PewweHne 3agad. MoArotoBka COO6LLEHWSA MO

Teme. MIayyeHne AONOTHUTENIbHOrO MaTepuana.

Tema 4.2. MHoOrorpaHH1Kum
BeplwmHbl, pebpa, rpaHn MHororpaHHuka. Pa3BepTka. MHOrorpaHHble yrfibl.
Bbinyknble MHOrorpaHHuku. Teopema Jitnepa. MNpusma. lMpsmas M HaKIOHHaS
npuama. lMpasunibHas npusma. Mapannenenunen. Ky6. Mupamuga. MNpaBunbHas
nMpaMuaa. YceyeHHas nupamuga. TeTtpasgp. Cummetpum B Kybe, B
napansenenunege, 8 npusMe v nupammge. CeveHus ky6a, Npusmbl U NpaMuabl.
MpencTaBneHne O MpPaBU/IbHbIX MHOTOrpaHHUKax (TeTpasgpe, Kybe, OKTasfpe,

[0/eKasape 1 UKOcasape).



CTyQeHT O0/MKeH:

3HaTb:

MOHATNE MHOTOrpaHHNKa 1 ero B1apl,

BEPLUMH, pebep, rpaHeit MHOTOrpaHHMKa;

Pa3BePTKN MHOrOrpaHHUKa,;

- MOHSTNE MHOTOrPaHHbIX YI/0B;

- Teopemy Jinepa;

- onpefeneHne Npuambl, NPSIMOIA, NPaBULHON 1 HAKNOHHON NPU3MbI;

- NOHATWe Napannenenunega n Kyoa;

- OonpefenieHne nupaMuAbl, YCEYEHHOW nupamuabl W NpaBUIbHON

nMpamuabl;
- 0 CUMMeTpuM B Ky6e, B napannenenuneae, B npusamMe 1 nupamunae;
- TOHATWE NNHENHOTO YIa;
YMETb:

- pacno3HaBaTb Ha YepTexXax U MoAensix NPOCTPaHCTBEHHbIE POPMbI;

- COOTHOCUTb TPEXMEPHbIE 0OBEKTbI C UX OMUCAHNAMM, N306PaKEHNSMU;

- 13006paKaTb OCHOBHbIE 3M1EMEHTbI MHOFOrPaHHMKOB, NPU3M, NMPaMu;

- CTpOWUTb MPOCTENLUNE CeYeHWS MHOrOrPaHHUKOB, MPU3M, NMUpamua,

napannenenuneaos U NpaBUIbHbIX MHOTOMPaHHWUKOB;

- BbIMOMHATbL YEPTEXM NO YCNOBUAM 3aaad;

- BbIYMCNATb OCHOBHbIE 3/1EMEHTbI MHOTOrPaHHWKOB;

- BbIYMCASATbL NIOWAAN CEYEHWUIA MHOTOrPaHHUKOB.

CamocTosTeNbHasA paboTa. PelleHve 3agay. 13rotoBieHne reoMeTpuyeckmx

mogenein. TloarotoBka coOOWEHNA Mo Teme. K3yyeHue [OMNOMHUTENILHOMO

MaTepuana.

Tema 4.3. Tesla 1 NOBEPXHOCTU BpaLLeHUs
LIMnHAP ¥ KOHYC. YcCeyeHHbl KoHyc. OcHOBaHWe, BbiCOTa, OOKOBas
MOBEPXHOCTb, Obpasytowias, paseepTka. OceBble CeYeHUS U CeYeHus,
napasnenbHble 0CHOBaHMIO. LLlap 1 cihepa, nx ceyeHus. KacatenbHas MaocKoCTb K
cthepe.
CTyQeHT OOo/MKeH:



3HAaTb:

YMeTb:

MOHATME Tena BpaLLeHNs 1 MOBEPXHOCTW BpaLleHus;
ornpefenieHe LUIMHAPA, KOHYCa, Lwapa, cjepbl;
CBOWCTBA LWMHAPA, KOHYCa, Lapa 1 cgepsbl;
TeopeMy 0 KacaTe/lbHOW K ciepe;

MOHATME 00 OCEBbIX CEYEHMUAX U CEYEHUSAX, napanesibHblX OCHOBAHMIO,

BbIUNCIATL U M306paXKaTb OCHOBHbIE 3/IEMEHTbI LIMAUHAPA, KOHYyca U
LIapa;
CTPOUTL NPOCTEWLLINE CEUYEHNS TEN BPALLEHUS;

BbIHNC/ATL nNAaowagn 3TnxX CEYEHUI.

CamocToaTenbHaa paboTa. PeweHne 3agad. lMoagrotoBka coobLeHWs MO

Teme. MI3yyeHne AONOTHUTENIbHOrO MaTepuana.

Tema 4.4. N13mepeHUs B reoMeTpun

O6beM 1 ero usmepeHve. ViHTerpasbHas opmyna oobema. ®opmysbl 06bema

Kyba, NpsAMOYrofibHOro mnapannenenuneia, MpW3Mbl, LWAMHAPA, NUpaMuibl U

KOHyca.

®opMynbl NNOWAAN MOBEPXHOCTEN UMAMHAPA WM KOHyca. Popmynbl

obbema Lapa M nnowaan cdepbl. Mogobue Ten. OTHOWEHWUA NoWwanen

MOBEPXHOCTEN N 06bEMOB MOAOOHbIX Te.

CTyQeHT OOo/MKeH:

3HAaTb:

MOHATME 0ObeMa reoMeTPUYECKOro Tena;

NHTErpanibHy0 opmyny 06bema;

hopMynbl  ANA  BbIYUC/IEHUS OOBLEMOB TEOMETPUYECKUX Ten:. Kyoba,
NPSMOYTONbLHOrO Mapannenenunesa, MpusMbl, LWAMHAPA, MUPaMU[bI
LLapa 1 KOHyca;

(hopMy/ny OTHOLUEHMA MNoWanent NoBepxHOCTeN M 06BLEMOB MOAOOHBLIX
Ten;

Haxo4uTb nnowanb cdgepbl, NIOWAAN MOBEPXHOCTENM UMAUHAPA W

KOHYCa;



ymems:
— HAaXOIWThb O0BEM M TUIOMIA/b MOJHOW MOBEPXHOCTH NPSIMON MPU3MBI,
NUPAMHUAJBL, YCEUEHHOW MUPAMHUBL, Napauienenunena, Kyda, mpsMoro
KPYTOBOT'O LMJIMHJIPA M KOHYCA, 1Iapa U €ro 4acTei;
— CTPOMTH MPOCTEHUIINE CEUCHUS TENT BPAILICHUS,
—  BBIYMCIIATH TUIOLIAAN 3TUX CEUCHUH.
Camocmosimenvras paboma. lloaroropka cooOumieHus Mo Teme. PenieHne

3aaad. HSyquI/Ie AOIIOJIHUTCIILHOI'O MaTcpuala.

Tema 4.5. KoopauHaTbl 1 BEKTOPbI

[IpsimoyronbHas (I€KapTOBAa) CHCTEMA KOOPAMHAT B MpocTpaHcTBe. dDopmya
PACCTOSTHUSL MEXKAY ABYMsI TOUKaMHU. YPaBHEHHs C(HEpBI, INIOCKOCTH U MPSMOMN.
Bekropel. Moayne Bektopa. PaBeHCTBO BeKTOpOB. CNOKEHHME BEKTOPOB.
YMHOXEHHE BEKTOpA Ha 4uCI0. Pa3liookeHrWe BEKTOpa MO HANpaBiICHUAM. YTOI
MeXIy IByMs Bekropamu. [Ipoekius BekTopa Ha ocb. KoopauHaTel BEKTOPA.
CKaJsipHOE NMPOU3BENCHHAE BEKTOPOB. MCIIONB30BaHNE KOOPAUHAT U BEKTOPOB MPH
PELIEHUN MaTEMaTHYECKUX U IPUKIIAJHBIX 3a1a4.

CTyIeHT NOJDKEH:

SHAMb.

MOHATHE MPAMOYTOJIbHOW  (JICKApPTOBOM) CUCTEMBI KOOpPAMHAT B
IIPOCTPAHCTBE;
— (opMyJIy PaCCTOSIHUSI MEKIY ABYMS TOUKAMHU
— ypaBHEHHS CPEPBI, IITIOCKOCTU U MPIMOM;
— ONpeaeieHuE BEKTOPA, CBOMCTBA ACHCTBHAI HAJl BEKTOPAMU,
— IpaBwia ACWCTBUA HAJ BEKTOPAMH, 3aJaHHBIMUA CBOMMH KOOPJAWHATAMMU,
— (opMyJIbl JJI BBIYMCIICHUS JUIMHBI BEKTOPA, yIila MEXKIY BEKTOPAMH,
CKJISIPHOE MTPOMU3BEICHUE BEKTOPOB;
— OIIPEIEIICHUE IIPOCKIUHA BEKTOPA Ha OCh;
ymems.
— BBITNIOJIHATE ICHCTBHS HAJl BEKTOPAMU,

— OCYHICCTBJIATH PA3JIOKCHHUC BCKTOPA HA COCTABJIAIOIIMNC,



- BbIUMCNATb YrON MeXAy BeKTopamu, [AfMHY BEKTOpa, CKa/lsipHOe
MPOoV3BeAeHNE BEKTOPOB;
- COCTaBNSATb YPaBHEHUS CEepbl, NNOCKOCTM 1 MPSAMOIA;
- BbIMNO/MHATL NPOEKLIMIO BEKTOPA Ha OCb;
- MCNONb30BaTb KOOPAMHATLI U BEKTOPbI NPY PELLEHNN MATEMATUYECKMX
NPUKNaaHbIX 3a1au.
CamocTosiTensHast paboTa. lMoAaroToBka co0O6LLUEHUs Mo Teme. W3yueHue

AOMOJIHUTENBbHOI O MaTepuala.



XAPAKTEPUCTHKA OCHOBHBIX BUJI0OB YUEBHOI
AEATEJBHOCTU CTYJAEHTOB

Coaep:xxanue 00y4eHus

XapakTepucTHKA OCHOBHBIX BU/A0B
AESITeJIbHOCTH CTYACHTOB(HA YPOBHE YUe€OHBIX

AercTBU)

BBenenue

O3HAaKOMJICHHE C POJIbIO MATEMATUKHU B HAYKE,
TEXHUKE, SKOHOMUKE, WH(POPMAITMOHHBIX
TEXHOJIOTHSIX W MPAKTUYECKOH JIEATEIBHOCTH.
O3HaKOMJICHHE C LEASIMH M 3aJa4aMé M3Y4YCHUS
MaremMatuku npu ocBoenun npodeccuii CI1O un

crienuamsHocTel CI1O

Paszgen 1. Anreopa

Pa3zBurune nousiTusd o

qucjie

BrinoaHenue apupMeTndeckux IeHCTBAN HaJ
YUCJIAMU, COYETAs] YCTHBIE U TIUCbMEHHBIE TTPUEMBI.

Haxoxxnenne  npuOMMKEHHBIX — 3HAYCHUH
BEJIMYUAH 51 MOTPELIHOCTEN BBIYMCIICHUIA
(a0COMIOTHON UM OTHOCHUTENBHOM), CpaBHEHHE
YN CJIOBBIX BBIPOKCHUI.

Haxoxaenne ommOoKk B MpeoOpa3oBaHUSIX U
BBIYMCIICHUSIX (OTHOCUTCSL KO BCEM IMyHKTaM

IPOrpamMMbl)

Kopuu, crenenn n

Jorapugmbl

O3HaKOMJICHME C TIOHATHEM KOpHA N-i
CTEIEHHW, CBOMCTBAMH pPaAUKaIOB W IpaBUIaMU
CpPaBHEHHS KOPHEH. dopMyIUpoBaHUE
OINPENECIICHAST KOPHA W CBOMCTB  KOPHEW.
BrrunciieHie U CpaBHEHUE KOPHEH, BBITOJIHEHUE
NPUKUAKK 3HAaYeHHUs KOpHs. [IpeoOpasoBanue
YHUCIIOBBIX U OYKBEHHBIX BBIPOKEHUIA, COACPKAIIAX
panuKaibl. BelmoiHEHUE pacyeToB Mo (opmysiam,

coJieprKalm paauKabl, OCYIIECTBISS




HEOOXOMMBIE TOJACTAHOBKM W TPeoOpa3OBaAHUS.
OnpeneneHne pPaBHOCWIBHOCTA  BBIPOKECHHHA €
paguKaiamMmu. Pemenune MPPALMOHAIBHBIX
ypaBHeHU. O3HAKOMIIEHUE C TMIOHATHEM CTENIEHU C
NEHCTBUTEIBHBIM  TTOKasareneM.  HaxoxaeHue
3HAYCHU I CTEIEHH, UCITOJIB3Y S npu
HEOOXOIMMOCTA  MHCTPYMEHTAJIBHBIC ~ CPEICTBA.
3anuceIBaHUE KOPHS N-H CTEMEHU B BUJE CTEIICHH C
IpOOHBIM NOKa3aTeyeM U HA000pOT
DopMyITUPOBAHUE CBOMCTB CTENEHENH. BeunciieHne
CTEIIEHE ¢  palMOHAIBHBIM  ITOKA3aTeseEM,
BBIIIOJIHCHUE  TPUKUAKA  3HAYEHUS  CTEICHM,
cpaBHeHue creneHeil. [IpeoOpa3zoBaHue YMCIOBBIX
1 OyKBEHHBIX BBIPAKCHHMA, COAEPKAIMX CTEICHHU,
NPUMEHSAS  CBOWMCTBA. PermieHne moKas3arenbHbIX
ypaBHeHui. O3HAKOMIJICHHME C NPUMECHEHHEM
KOpPHEH W CTENEHEN IPHA BBIYUCICHUHU CPEIHUX,
JEICHUN OTPE3Ka B «30JIOTOM CeueHUn». Perenue
MPUKIAAHBIX 33124 HA CIIOKHBIE TTPOLIEHTHI.
BreimosiHeHue mpeoOpa3oBaHWii  BBIPAKECHUM,
NpUMEHEHHE (POPMYJI, CBSI3aHHBIX CO CBOMCTBAMH
creneHeld m norapudmoB. OnpeneneHne 00IaCTH
JOMYCTUMBIX  3HAYCHMIA J0rapu(pMHUIECKOTO
BBIPOKCHUS. Pemenune Jorapu(pMHUECKAX

YPaBHEHHIA.




OCHOBBI TPHTOHOMETPHUH

H3yueHne paavuaHHOrO METOJA W3MEPEHHUS
VIJI0B BpallleHUd W WX CBA3H C TPagyCHONl MEPOW.
H3o0paskeHue yrioB BpalIEHUS HA OKPYKHOCTH,
COOTHECEHUE BEJIMYHHBI yria v €ro
pacnionioxeHrueM. POpMyIUpPOBaHUE ONPEACICHUN
TPUTOHOMETPUUECKHX  (QYyHKOMHA A yIJIOB
MOBOPOTa M OCTPBIX YIVIOB NPSAMOYTOJIBHOTO
TPEYTOJbHUKA U OOBICHEHHE UX B3AUMOCBSI3H.

[I[puMeHEHNE  OCHOBHBIX  TPUTOHOMETPHUH-
YECKAX TOXKIECTB JUIS BBIYACICHUS 3HAYCHMMA
TPUTOHOMETPUUECKHUX (DYHKIMI IO OJHON U3 HUX.

Hzyuenne OCHOBHBIX dopmyn
TPUTOHOMETPHUH: (POPMYJIIBI CIOKEHUS, YIABOCHHS,
npeoOpa3oBaHuss CyMMBbl TPHTOHOMETPHYECKUX
(YHKIMIA B TPOM3BEACHHEC M MPOU3BEACHHS B
CYMMY M NPUMEHEHUE MPH BBIYMCIICHUHA 3HAYECHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS W YIPOLICHHUS
ero. O3HaKOMJIEHME CO CBOMCTBAMU CHUMMETPUU
TOYEK HA €IMHUYHOW OKPY>KHOCTHM WM NPHUMEHEHUE
UX JUTsl BBIBOAA (POPMYI MPUBEACHMSI.

O3HakOMJICHHE € TIOHATHEM  OOpaTHBIX
TpUroHOMeTprUecKuX (QyHKkUuMil. M3ydenune onpe-
JNEICHUN apKCUHyca, apKKOCHHYCa, apKTaHreHca
yncina, (QOpMyIMPOBAHWE HX, H300PAKEHUE HA
CAUHUYHOM  OKPY)KHOCTH, NPUMEHEHUE  MpPHU

PELICHUN YPaBHEHUH.




DyHKIUH, UX CBOHCTBA U

rpaguku

O3HAaKOMJICHME C TIOHATMEM TEPEMEHHOM,
NpUMEPAMH 3aBUCUMOCTEH MEXKIY NMEPEMEHHBIMM.
O3HaKOMJIEHHE C MMOHATHEM IrpaduKa, ONpencIcHUe
NPUHAUICKHOCTH  TOYKH  rpa@uky  (QyHKIUH.
Onpenencaue 1no (¢GopMmyse MOpocTehuIel 3aBu-
cuMocTH, Buaa ee¢ Trpaduka. BelpakeHue 10
dbopMyne OJHOH TMEPEMECHHOW YEpe3 Jpyrue.
Os3HakoMJIeHME € onpencsneHueM  (yHKIUH,
dopmynupoBanue ero. Haxoxkaenwe oOmacTu
ONMpeAcNeHUsl U 00JIaCTH 3HAYCHUH (DYHKIIUH.

O3HaKOMJIEHHE C IPUMEPAMH
(YHKIMOHAJIBHBIX 3aBUCUMOCTEH B  pEAIbHBIX
nporeccax u3 CMEKHBIX JUCLIMILINH.
O3HakOMJICHHE €  JIOKAQ3aTelIbHBIMM  PACCYK-
JECHUSIMA  HEKOTOPBIX CBOWCTB JIMHEHHOW U
KBaIpaTHYHOMN (yHKLMNA, MPOBECHUE
WCCIECIOBAHUSL  JIMHEHHOW, KYCOYHO-JIMHEHHOW,
OpOOHO-IMHEHHOW W  KBaAparuyHOW (yHKUMH,
noctpoeHue ux rpagukos. [locTpoenne u ureHue
rpapukoB ¢QyHkuumid. Hccnenoanue (PyHKIMH.
CocraBneHne BUAOB (QYHKIMA 1O JaHHOMY
VCJIOBHIO, PEIIEHME 3aJa4 HA  3KCTPEMYM.
Beimonaenue npeodpazoBanmii rpaguka QyHKIHH.

WM3yuenne moHsATHS ~ oOpaTHOH  (pyHKUMW,
ONMpEACTICHUE BUAA W MOCTPOCHHE Tpaduka
oOpaTHOM (YHKIMK, HaAXOXKACHUE €€ 00nacTu
omnpeacneHuss U obnactu 3HaueHuWil. [IpumeHeHHe
CBOMCTB (PyHKIIMI NpU UCCIEA0OBAHUM YPABHEHUIN 1
pelmeHnn 3a1a4 Ha dKCTpeMyMm. O3HAKOMIIEHWE C

MOHSITUEM CJIOXKHOU (PYHKIUH.




Breruncnienue 3HaueHuil GyHKIMH 110 3HAYEHUIO
aprymenTta. OnpeneneHue TMONOKEHUs TOYKM Ha
rpapuke MmO €e¢ KoOpAMHATaM M HaoOOPOT.
Hcnonb3oBanue CBONCTB (PyHKUMH AJ11 CPABHEHUS
3HAYCHMI cTeneHeil u yorapudmon. IloctpoeHue
rpa@uKoOB  CTEMEHHBIX M JOrapu(pMUUECKUAX
¢yHKIMii. PemeHwe moOKazaTrenbHBIX W JIO-
rapu(pMUYECKNX yPaBHCHHWH M HEPABEHCTB IO
M3BECTHBIM  anroputMaMm.  O3HAaKOMIIEHHUE  C
MOHSITHEM HETIPEPBIBHOM [IEPAOIAIECCKON
GyHKIMKM, (POPMYIMPOBAHUE CBOWCTB CHUHYCA W
KOCHHYCA, MOCTPOEHUE 170:¢ rpauKoB.
O3HaKOMJICHME C TIOHATHEM TapPMOHMYECKHUX
KoneOaHMid W OpUMEpaMu  TaAPMOHHYECKUX
KoneOaHui I ONMCaHMs MPOLECCOB B (PU3UKE U
apyrux oOnactsx 3HaHus. (O3HAKOMIICHHE C
NOHITHEM PA3PBIBHOW NEPUOAMYECKON (DyHKIMH,
(OopMyTMPOBAHKE CBOMCTB TAHTEHCA U KOTAHTEHCA,
NOCTPOCHUE WX rpadukoB. [IprMeHEHHE CBOWCTB
(GyHKIMIA JU1s CpaBHEHUS 3HAYCHUH
TPUTOHOMETPUYECKUX (YHKLMIA, peLeHus
TPUTOHOMETPUYECKUX ypaBHeHUW. [locTpoeHue
rpadukoB oOpaTHbIX TPUTOHOMETPUUECKUX
GyHKIMIA © ompeaeneHue no rpapukam  ux

CBOICTB. BrinosiHeHHEe npeoOpa3oBaHusl rpa)uKoB.




YpaBHeHHS H HEPABEHCTBA

O3HAaKOMJIEHHE C MPOCTEHIIMMU CBEACHUSMH O
KOPHSIX alreOpanyecKuX YpPaBHEHWH, MOHATHIMHU
HCCIIENOBAHNS YPABHCHUN U CUCTEM YPABHECHUM.

Hzydenune Teopun paBHOCHUILHOCTH YPaBHEHUN
U e NpuMeHeHus. [loBTOpeHuE 3anmvcH pereHus
CTaHJAPTHBIX YPaBHEHWi, MNpUEMOB mpeoldpa-
30BaHUs YPABHEHUH JUIA CBEACHUS K CTAHAAPTHOMY
ypaBHEHUIO. PeneHne panrOHABHBIX, WUpparyo-
HaJIbHBIX, MMOKA3aTeJIbHBIX U TPUTOHOMETPHYECKUX
ypaBHEHUl U cuctem. Mcnonp30BaHUE CBOWCTB U
rpaukoB (PYHKIMA 18 PENICHUS YPABHCHWIA.
IToBTOpEHNHE OCHOBHBIX IIPUEMOB PELLIEHUS CUCTEM.
Pemenue ypaBHEHM C€ TOPUMEHEHUEM  BCEX
NPUEMOB (PA3NOKEHUST HA MHOKUTEJH, BBEIACHHS
HOBBIX HEM3BECTHBIX, NMOJACTAHOBKHU, IpapuuecKoro
MeTona). PelleHne cUCTeM ypaBHEHWH ¢ mpume-
HEHUEM PA3IMYHBIX CHOCOO0B. (O3HAKOMIICHHE C
oOUMMH BONPOCAMU PELICHHWS HEPABEHCTB H
MCIOJIb30BAHUE CBOMCTB M rpaduKoB PyHKIMH MTpH
pELICHUNA HEPABEHCTB. PellleHWEe HEpPAaBEeHCTB U
CUCTEM HEPABEHCTB C NPUMEHEHUEM Pa3IUYHBIX
cnoco0oB. [I[puMeHeHne MaTeMaTHYeCKMX METOI0B
JUIL ~ PELICHWS  COACPIKATEIbHBIX  3ada4 U3
pa3nMuHBIX  O0JIaCTel HayKu W NPAKTHKH.
HuTepnpetupoBaHue  pe3yjabTaroB € yY4ETOM
PEaAbHBIX OrPAaHUYCHUIA.

Pemenne mno ¢opmynaMm M TPUTOHOMETPHH-
YECKOMY KPYI'y MPOCTENUIINX TPUTOHOMETPHYECKUX
ypaBHeHMA.  [IpumMeHeHuwe  oOmWMX  METONOB

pELICHUsT YPABHECHHI (MMPUBEACHHUE K JIMHEHHOMY,




KBaJPAaTHOMY, METOJ Pa3JI0KEHUs HA MHOXKUTENM,
3aMEHBI NEPEMEHHO ) npu pELICHUT
TPUTOHOMETPHUUECKUX VPaBHEHUH. Ymenue
OTMEYaThb HA KPYre peleHus MNPOCTEHIINX

TPUTIOHOMCTPHYCCKHUX HCPABCHCTB.

Paznen 2. Hauana MaTeMaTHYECKOr0 aHAJIN3A

JAu¢ppepeHunanbHoe

HCYHCJ/ICHHUE

O3HaKOMJICHME €  TOHATHEM  YMCIOBOM
NOCJICAOBATENBHOCTH, CHnoco0amMu €€ 3aJaHus,
BBIYMCIICHUASIMU €€ wWICHOB. (O3HAaKOMIIEHHE C
NOHITHEM MpEaeNa MocnenoBaresibHocT. O3Ha-
KOMJICHHE C BBIYMCIICHUEM CYMMBI OECKOHEYHOTO
YHCJIOBOTO Ps/la HA MPUMEPE BBIYMCIICHUAS CYMMBI
OECKOHEYHO yOBIBarOIIEH reOMETPUYECKOM
nporpeccu. PemieHue 3aga4 Ha NPUMEHEHUE
dbopMynbl  CyMMbl  OE€CKOHEUHO  yObIBaroUIei
FCOMETPAYECCKON MPOTrPECCHH.

O3HaKOMJICHHE C TOHATHEM MPOU3BOIAHOM.
Hzyuenne n GOpMyTUPOBAHUE €€ MEXAHUUYECKOTO
Y TEOMETPUYECKOTO CMBICIIA, U3YUYEHUE AITOPUTMA
BBIYHACIICHUS TPOU3BOHOM HA  TMpUMEpE
BBIYMCJICHHS MTHOBEHHOH CKOPOCTM M YITIOBOTO
Ko3((uuueHTa  KacaTrelabHOM. CocraBnenue
YPaBHEHUS KacaTeJIbHOM B 00IIEM BUAC. YCBOEHUE
npaBuil  auddepeHumpoBaHusi, TaOJHIBI  MPO-
W3BOJHBIX JJIEMEHTAPHBIX (YHKLUHA, MPUMEHEHUE
st iuddepeHnpoBanns PyHKIUN, COCTABICHUS
yYpaBHEHHUs KacaTelbHO. HM3yueHme Tteopem o
CBS3M CBOWMCTB (YHKIMH W  MPOM3BOIHOIA,

(OopMyITMPOBKA HX.




[IpoBeaeHue ¢  TOMOIIBIO  MPOU3BOAHOM
ucciea0BaHus GYHKIUU, 3aJaHHOU (POpMYJIOH.

YCTaHOBJICHUE CBS3M CBOMCTB (YHKIMH |
npou3BOAHONW To wux rpadukam. [IpumeHeHME
MPOU3BOIHON JIsl PEUICHUs 3a7a4 Ha HAXOXKICHUE
HauOONBINET0, HAMMEHBIIETO 3HAYCHWS M Ha

HAXOXKICHUE IKCTPEMyMa

HNHTerpanbHoe HCYHC/IeHUE

O3HaKOMJICHHE C TIOHATHUEM MHTETpaia U nep-
BOOOpa3HOW. M3yuyeHuWe mpaBuiaa BbIYMCICHHS
nepBooOpazHoil U teopembl HeroToHa-JleiiOnna.
Pemienne 3amady Ha CBs3b MEPBOOOpPA3HON W
NPOU3BOJHOM, BBIYMCIICHHE NEPBOOOPA3HON yIst
NaHHOH QyHKUMH. PeleHue 3a1a4 Ha MPUMEHEHUE
WHTETpaia Uil BBIYUCICHUS (PU3HUYECKUX BEJIMUYUH

W TUIOIAJICH.

Pazpnen 3. KomOuMHaTOpHKA, CTATHCTHKA U TEOPHUSI BEPOSITHOCTEH

DJIeMEeHThI KOMOMHATOPHUKH

H3yuenne mnpaBuwia KOMOWMHATOPUKA M TIPH-
MEHEHUE TPU PEUICHHMA KOMOWHATOPHBIX 3aay.
Pemenne koMOMHATOPHBIX 3a/1a4 METOOM Mepedo-
Pa ¥ 1O MPaBUITy YMHOKCHUS.

O3HaKOMJICHHE C MOHATHUSMU KOMOMHATOPUKH:
PA3MELICHUASMHU, COYCTAHUSIMU, EPECTAHOBKAMHU W
dopmynamu it ux BeiuuciaeHus. OObICHCHHE U
NPUMCHEHUE dopmyn JUTS BBIYHACIICHUS
Pa3MELICHUN, TMEPECTAHOBOK W COYETAHWH MpH
pemweHun  3amad.  O3HAKOMIICHME C  OMHOMOM
Herorona u tpeyroneHukoMm Ilackanmd. Pemenue
NPAKTUYECKHX 3a7a4 C UCTIOIb30BAHUEM MOHATHI U

npaBUJI KOMOMHATOPUKH

DJIeMEHTBI TEOPHH

H?)yLICHI/Ie KIIaCCHUYCCKOI0 OIPCACIICHUA BC-




BEPOATHOCTEM

POSITHOCTH, CBOHCTB BEPOSTHOCTH, TEOPEMBI O
CYMME BEpPOSITHOCTEH. PaccMoTpeHne npumMepoB
BBIUMCJICHHS BEPOSATHOCTEH. PemeHue 3amad Ha

BBIYKCIICHHE BEPOSITHOCTEH COOBITHIA.

JJIeMEHTBI TEOPHH MaTeMa-

THYECKOH CTATHCTHKH

O3HaKOMJICHHE C MPEACTABICHUEM YHMCIOBBIX
JaHHBIX M WX XapakTepuCTHKaMH. Pemenue
NPAKTUYECKUX 33Ja4 Ha 00pabOTKy YHCIOBBIX

JAHHBIX, BEIYMCIICHUC UX XaAPAKTCPHUCTHK.

Pasnen 4. I'eomerpust

IIpsimbIe ¥ VIOCKOCTH B

NMPOCTPAHCTBE

DOopMyIUPOBKA U TMPUBEICHUE NOKA3ATEIILCTB
MPA3HAKOB B3aUMHOI'0 PACIIOJIOKEHUS TIPAMBIX M
IUIOCKOCTEN. PacrozHaBaHMe Ha ueprexax U
MOJENISAX  pPa3IMYHbIX  CIIy4acB  B3aMMHOIO
PacoJIOKEHHS MPAMBIX 51 ITOCKOCTEM,
APrYMEHTUPOBAHUE CBOUX CYXKACHUNA. Dopmy-
JIAPOBAHUE OIPENCIICHNUI, TPU3HAKOB U CBOWCTB
MapaUIEIbHBIX U MIEPIEHANKYIISIPHBIX TUIOCKOCTEN,
JBYTPAHHBIX W JIMHEHHBIX YIJI0OB. BBINOIHEHUE
MOCTPOCHUS YIJIOB MEXAY NPAMBIMH, TPAMON M
IJTIOCKOCTBIO, MEYKAY IUIOCKOCTSMH 10 ONUCAHUIO U
pacrno3HaBaHue WX Ha Mouenax. lIpumeHenue
MPA3HAKOB W CBOMCTB PACHOJOKEHUSA MHPAMBIX M
TUIOCKOCTEH npu peweHnu 3aaad. M3o0paxkenue Ha
PUCYHKAX W KOHCTPYMPOBAHWE HA MOMIEIAX
MEPHEHANKYJISIPOB M HAKIIOHHBIX K IUIOCKOCTH,
NPSAMBIX, TAPAUIEIBHBIX  IUIOCKOCTEN,  VIJIOB
MEXIY NPSIMOA W IJIOCKOCTBIO M OOOCHOBaHWE
nocTpoeHus. PemieHne 3ana4 Ha BBIYMCICHUE
FEOMETPUYECKUX BEJINYVH. OnuceiBaHUE

pacCTOdAHUA OT TOYKH OO IINIOCKOCTH, OT HpHMOﬁ a0




IUIOCKOCTH,  MEXAY  IUIOCKOCTAMH,  MEXKIY
CKPELLMBAOLLAMUCS MPSMBIMH, MEXKITY
NPOU3BOIBHBIMA ~ (QUTYPAaMH B MPOCTPAHCTBE.
@opMyIMpOBaHHE W JIOKA3bIBAHUE OCHOBHBIX
TEOPEM O PACCTOSHUAX (TEOPEM CYIIECCTBOBAHUS,
cBolicTBa). M300paskeHnEe HA YEPTEKAX U MOJIENSX
paccTossHUsT W OOOCHOBAHHME CBOMX CY>KICHUH.
OnpeneneHue W BBIYMCICHHE PACCTOSIHUM B
npoctpancTBe. [lpumenenue QopMmyn u Teopem
TUTAHUMETPUHM JUTsl peleHus 3a1a4. O3HaKOMIICHHE
C MOHATHEM MAPAIIEIBHOIO IMPOEKTUPOBAHUA U
ero cpoiictaMu. DOpMyJIMPOBAHUE TEOPEMBI O
IO N OPTOrOHAJIIBHOM MPOCKLUHU
MHOroyrojibHuka. llpuMeHenue Teopum  JUIs
00OCHOBaHMSI  MOCTPOCHWI W BBIYUCIICHUMN.
APryMEHTHPOBAHUE CBOUX CYXKIACHUM O B3AMMHOM

PacnoiOKEHUH MPOCTPAHCTBEHHBIX (QUTYP.

MHoOrorpaHHuKHu

Onucanue u XapakTeprUCTUKA PAa3IMYHbIX BUIOB
MHOTOTPAHHUKOB, MEPEUYNCIIEHAE UX DJIEMEHTOB U
cBoiictB. M300pakeHMe  MHOTOTPAaHHHUKOB W
BBITIOJTHEHUE TOCTPOEHUS Ha W300PAKEHUAX H
MOZIENAX MHOTOTPaHHHUKOB. Brranciienue
JIMHEWHBIX BJIEMEHTOB W VIJIOB B MPOCTPAHCTBEH-
HBIX KOH(UTypanusx, apryMEHTUPOBAHUE CBOMX
CY’KIEHUI. XapakTepuCTUKa U N300pakeHUE cede-
HUs, pPasBEPTKA MHOIOIPAHHHUKOB, BBIYUCIICHUE
[Iomane mosepxHocreil. IlocTpoeHue mnpocrei-
MKUX CeueHuil Ky0a, TMPU3MBI, NUPAMHIBI.
[TpumeHnenne (PakToOB U CBEACHUNA U3 MJTAHUMETPUH.

O3HakOMJICHME €  BHJAMU  CUMMETPUH B




OPOCTPAHCTBE, (HOPMYJIIMPOBAHKUE OMPEACTCHUN U
CBOMCTB.  XapakTepucTHKa CUMMETPUU  TEN
BpAILCHUS 1 MHOTOTPAHHUKOB.

[IpumMeHeHre  CBOMCTB ~ CUMMETPUM  MPHU
pemweHnn 3anad. Mcnonws3zoBaHue NprOOPETEHHBIX
3HAHWHA JUIS WCCIICAOBAaHHMS W MOJECIMPOBAHUS
HECJIOKHBIX  3a1a4.  M300pakeHMEe  OCHOBHBIX
MHOTOTPAHHUKOB W BBIMIOJTHEHUE PUCYHKOB IO

YCJIOBHAM 3a4a4.

Tena u moBepxHOCTH

BpalICHUSI

O3HaKOMJICHME C BHAAMM TEJN  BPALLECHUSA,
(hOpMYIMPOBAHUE UX OMPEJECTCHUN U CBOWCTB.

DopMyIMPOBAHAE TEOPEM O CEYEHUH LIapa
TUIOCKOCTBIO M TUIOCKOCTH, KacaTelbHOH K cdepe.
XapakTepUCTUKA U M300PAKEHUE TEN BpPALLCHUS,
UX PasBepTKH, ceyeHus. Pemenne 3amad  Ha
[IOCTPOCHUE  CEYCHHWI,  BBIYMCIICHWUE  JUIWH,
paccTtosHui, ymiIoB, miowaacii. IlposencHue
JIOKa3aTENbHbIX PACCY)KAECHHAN MIPU PEILICHUH 3a1a4.
IIpuMeHeHEe CBOMCTB CUMMETPUM NIPH PELICHUU
3a7a4y Ha Tena BpAIICHHS, KOMOWHALMIO TEJl.
HN300paskeHre  OCHOBHBIX  KPYIJIBIX TEI W

BBIIIOJIHCHHUC PUCYHKA 110 YCIIOBHUIO 3a1a4H.

N3mepenusi B reomeTpuu

O3HAaKOMJICHHE C TMOHATUSMHM [UIOMIAAA W
o0beMa, akcMOMaMU W CBoOicTBaMHu. PemeHue
3a/1a4 Ha BBIYMCIICHUE MIOMIAACH MIOCKUX (PUTYD C
NPUMEHEHUEM  COOTBETCTBYIOIUX  (OpMyl U
(aKkToB W3 TUIAHUMETpUU. M3ydeHue TeopeM o
BBIYKMCIICHUH OOBEMOB MPOCTPAHCTBEHHBIX TEII,
pelICHHE 33/Ja4 Ha  NOpUMEHEHUuE  (opMy

BBIYKCIICHUS 00BeMOB. M3yuenue Qopmyn ais




BBIUUCIICHUS wiolaaeH NOBEPXHOCTEHN
MHOTOTPaHHUKOB U TeJ BpamieHusi. O3HAKOMIJICHUE
C METOJIOM BBIUMCIICHUS IUIOIAAM TMOBEPXHOCTH
chepsl. Pemenne 3a1a4 Ha BBIYMCIICHUE TIOINAICH

MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI.

KoopauHnatsl 1 BeKTOPBI

O3HaKOMIIEHHE C TOHATHEM BekTOpa. M3yueHue
JIEKapTOBOM CHUCTEMBI KOOPAWHAT B IIPOCTPAHCTBE,
IIOCTPOCHHUE IO 3aJaHHBIM KOOpAMHATAM TOYEK W
IDIOCKOCTEN, HAXOXKICHUE KOOpPAWHAT TOYEK.
HaxoxxaeHne ypaBHEHHMIA OKPY>KHOCTH, C(EpBI,
IUIOCKOCTU.  BBIYMCIEHUE  PACCTOSAHMI  MEXKAY
TOYKaMH. M3ydeHne CBOMCTB BEKTOPHBIX BEJIMYHH,
[PaBWJI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
[IPOCTPAHCTBE, IMPABUJI HAXOXKICHUSA KOOPIAWHAT
BEKTOpa B IMPOCTPAHCTBE, IIPaBWI MOCHCTBUH C
BEKTOpaMH, 3aJaHHBIMU KOOpIAWHATAMH.
IIpumMeHeHe TeOpuM TMpU PELIEHWM 3aJa4 Ha
NEHCTBUA C BEKTOpaMH. HM3ydeHHWe CKalsgpHOIo
[IPOMU3BEICHUSA BEKTOPOB, BEKTOPHOI'O YPaBHECHUS
NpAMON M TUIOCKOCTH. lIpuMeHEeHHEe TEeOpuu Ipu
peUIeHNH 3aJad Ha JCUCTBHSA C BEKTOPAMHU,
KOOPIWHATHBINA METOM, PUMEHEHUE BEKTOPOB IS
BBIYHACIICHUS BEJIMYWH VIJIOB H  PACCTOSAHHUMN.
Os3HakOMJIEHME €  JI0Ka3areiabCTBaMU  TEOPEM
CTEPCOMETPUH O  B3aUMHOM  PACIOJIOKCHUH
MPAMBIX W INIOCKOCTENH C HCIOJB30BAHUEM BEK-

TOPOB.




YUYEBHO-METOJUYECKOE U MATEPNAJIBHO-TEXHUYECKOE
OBECHEYEHUE ITPOTPAMMBI YUYEBHOU JUCITUTLIMHBI
«MATEMATHUKA»

OcBoeHHE TporpaMmbl y4eOHOM mucuMmIMHbl «MaremaThkay 00eCIeUeHo
HAIAYMEM YUeOHOTO KabuHeTa «MareMartukay.

[Tomemenne  kabuHeta  yAOBIETBOpsAeT  TpeOoBaHusM  CaHUTapHO-
ANUACMHOJIOTMYECKAX MpaBwyl W HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHALICHO THUIIOBBIM O00OpPYJOBAHWEM, YKA3aHHBIM B HACTOAINUX TPEOOBAHMSX, B
TOM YHUCIIEC CHEHUATM3APOBAHHON Y4YeOHOH MeOenbr0 M CpeACTBaMH OOYYCHUS,
JOCTATOYHBIMKA  JUIsl  BBIMOJIHEHWsT TPeOOBaHMH K  YPOBHIO  MOJATOTOBKH
00y4Jaronmxcsl.

B kaOuHere wumeeTcs MyJNbTHMEIMHHOE OOOpPYAOBAaHUE, MOCPEIACTBOM
KOTOPOTO0 YYaCTHHKH 0O0pPa30BaTEIBHOrO TMpOLECCa MOTYT IMPOCMATPUBATH
BU3YAIBHYIO HMHQOpPMALMIO 1O  MareMaTuKe, CO3[aBaThb  IPE3CHTALUH,
BUJICOMATEPHAITBI, UHBIE TOKYMEHTHI.

B coctaB yueOHO-METOAMYECKOTO U MATEPHATIBHO-TEXHHUYECKOTO 00ECIICUCHHUS
nporpaMmbl y4eOHOM TuCHUIUIAHBI « MaTeMaTuKay BXOJIST:

— MHOTO(YHKIMOHAIbHBIA KOMITJIEKC TPETIOAABATES,

— HADJSIAHBIE TMOCOOMS  (KOMIUIEKTBI Y4YeOHbIX TaOiuWl, TUIAKATOB,
NOPTPETOB BBIIAOIINXCS YYCHBIX-MATEMATUKOB | JP.);

— HMH(QOPMALIMOHHO-KOMMYHUKATUBHBIE CPEICTBA,

— DKPaHHO-3BYKOBBIE MOCOOMS;

— KOMIUJIEKT TEXHWYECKOW NOKYMEHTallMW, B TOM YHCJE MAaCIopra Ha
cpeacTBa OOydYeHUs, MHCTPYKIMM MO WX HKCIOJIB30BAHUIO M TEXHUKE
0€30MacHOCTH,

— OubnamoTeuHblit QoHI.

B  Oubnuoreunbiii  (oHA  BXOAAT Y4YeOHHMKHM, Y4YEOHO-METOAMYECKHE
KOMIUIEKTBI, 00€CIEUMBAIONINE OCBOCHUE YUEOHOM AMCUMIUIMHBI « MaTeMaThKay,

PCKOMCHAOBAHHLIC WJIM AOIYINCHHLIC IJIA HMCIIOJIB30BAHHA B HpO(l)eCCI/IOHaJ'IBHBIX



00pa30BaTeNbHBIX OpPraHM3alMIX, PEATU3YIOMIMX O00pA30BATEIIBHYKD MPOrpaMMy
cpenHero o0iiero oopazoBaHus Ha 0a3e¢ OCHOBHOTO 00IIEro 0Opa3oBaHUsl.
bubnuroreunbiii (OHI JOMOIHEH SHIUKIONEANSAME, CIIPABOYHUKAMH, HAYYHOM,
HAYy4YHO-IIOIYJIIPHONA U APYTrO#l IUTEPATYPOil IT0 MATEMATHKE.
B mpouecce ocBoeHuss mporpaMmbl YUeOHOH AMCHMIUIMHBL «MaremaTukay
CTYJACHTBl TOJIYYarOT BO3MOXKHOCTh JOCTyHNA K DJIEKTPOHHBIM  Y4YeOHBIM
MarepuaiaMm IO MAaTEeMaTHUKE, HMMCIOIKMMCS B CBOOOJHOM JOCTYNE B CETH

HUHTepHET (3NMEKTPOHHBIM KHUTAM, MPAKTHKyMaM, TecTam, Marepuanam EI'D u

zp.).



MepeyeHb NUTEPATYPbI U CPEACTB 00yUeHUS

OcHoBHas
1 Bbawmakos, M./. MatemaTtvka: yyebHuk / bawmakoB M.N. — Mocksa:
KHoPyc, 2020. — 394 c¢. — (CI1O). — ISBN 978-5-406-01567-4. — URL.:
https://book.ni/book/935689 — TeKCT: 3/1eKTPOHHBIA.

JononHuTensHasn

1 Bboromonos H.B., CamoinneHko W.W. Martematmka: yyebHuk gna Crio - M.
3patenscteo KOpaiiTt, 2020.

2. boromosnos H.B. Meometpus: yyebHoe nocobue gna Cro- M.: KOpairt, 2020.

3. lycak, A. A. Maremarumka: nocobue-penetmutop / A. A. lNycak, I. M. INycak, E.
A. Bpuunkosa. — 2-e n3g. — MuHck: TeTtpanuT, 2018.

MHTepHeT-pecypchbl

- www.fcior.edu..s  (MH(OpMaLMOHHbIe, TPEHUPOBOYHbIE W  KOHTPOSIbHbIE
marepuasbl).

- www. school-collection.edu.Lu (EonHas KO/INneKums LNPPOBbLIX

06pa3oBaTeNbHbIX PECYPCOB).


https://book.ru/book/935689
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

TeMaTHKa caMOCTOSITE/ILHOM PadoThI

TPUTOHOMETPUH

Buapl .
HaumenoBanue - Coaep:xkaHue caMOCTOATEILHOI
Ne CaMOCTOSITeILHOM
paszaena, TeMbl padoThI
padoThbI
1 Beenenue ITonroroBka nokiiaga [ToaroToBUTEH AOKIAIBI
0 TEME. «IIpuMeHEHNE MATEMATUKK B
JKM3HMY, «Maremaruka u
JKEJIE3HOJOPOYKHBIN TPAHCIIOPT»
2 Tema 1.1. PazBurue Brinosninenue BrInosiHeHuE NpruOIMKEHHBIX
MOHATHS O YUCIIE YIPOKHEHUN. BBIYMCIICHUN. PelIeHne MPUKIaIHBIX
[ToaroToBka cOOOLICHM| 3a4a4, HCIIOJIB3YS TEOPETUUECCKHE
10 TEME. MOJIOXKEHUS ¥ IPAKTUYECKUE HABBIKH
0 KOMIUIEKCHBIX YUCIIAX.
[ToaroroButk coobuieHuns «Hayka o
yucnaxy, «l [puMEHEHnE CI0KHBIX
MPOLICHTOB B SKOHOMUYECKHAX
pacyeraxy.
3 Tema 1.2. KopHu, BrinosiHenue BBINOHATE YIIpa)KHEHUS Ha
CTENEHU U Jiorapu- VIPAKHEHUN. MIPUMEHEHUE CBOMCTB KOPHEW,
MBI [ToaroroBka CTEMEHEH U JIOrapu(hMOB.
COOOILEHUS TIO TEME. [ToaroroButk coobwmenune «H3
Hzyuenne MCTOPHAM BOSHUKHOBEHHUS IIOHSATHS
JOTIOITHUTENIBHOTO «morapudmy. BemoaHuts paboTy ¢
Mmarepuaia. JOTIOITHUTENBHOM IUTepaTypoi: [3]
I'maBa IV, §17, ctp. 94-98.
JIECATUYHBIEC U HATYPAIBHBIC
Jorapu@msl
4 Tema 1.3. OcHoBbl  [[loAroTOBKA COOOIICHHUS [ToaroroBUTH COOOLIEHNE
no teme. BeinonHenne «Cdepuueckas

yopaxHeHui. M3ydenune
JOIOJTHUTEIBHOIO
Marepuana.

TpUTOHOMETpHsI» I [peoOpasoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUM.
Pemenue nmpocreitmmx
TPUTOHOMETPUUECKUX YPABHEHUH U
HEPABEHCTB. BBINOIHUTE paboTy ¢
JOTIOJTHUTENBHOM JTUTEPATYPOHA: 6]
I'maBa 7, §7.2, ctp. 191-192.
BrIpaxkeHue IIMHBI OKPYKHOCTH U
IUIOLIAI CEKTOPa Yepe3 panuyc u

paguaHHy0 MEPY UEHTPAIBHOTO




yriia

Tema 1.4. @yHkuum,
MX CBOMCTBA W I'pa-
(buku

BrinosniHenue
VIPOKHEHUNA U 3a1a4.
Hzyuenue
JOTOJIHATEIIBHOTO
marepuaiia

Pemenue 3ama4 npukiaaHoro
xapaktepa. [Toctpoenue rpagukon
(YHKIMIA, 3aJaHHBIX PA3TAYHBIMA
cnocobamu. BemoaHuTs paboTy ¢
JOTIOJTHUTENBHON TUTEPATYPOHA: [6]
['maBa 5, §5.8-§5.10, cTp. 135-140.
CyMMma, pa3HOCTb, TPOU3BEACHUE U

yacTHOE QyHKIMA. CrioskHast

¢ynkums. OOparHas GyHKUuus

Ctpouth rpauku CTCIICHHOM,

NOKA3aTEIbHOM, JIOTapu(PMUIECCKOM,
TPUTOHOMETPHUYECKHAX W 0OpaTHBIX
TPUTOHOMETPUUECKHUX (DYHKIIHIA.
BeinoaHuTk padoty ¢
JOTIOJTHUTENBHON TUTEPATYPOH: [7]
I'maBal, §2, m.7, ctp. 54-62.
CBOHCTBa TPUTOHOMETPUYECKUX
¢yHKUMiA. ["apmMoHAUECKHE
KoneOaHust

Tema 1.5. YpaBhe-
HUSl 1 HEPABEHCTBA

BrinosiHeHue
VIPOKHECHUNA W PEIICHUE
3a1a4

Pemare mokasarenbHbIE,
Jorapu(MHUUECKHE U
TPUTOHOMETPUYECKHUE YPABHCHUS U
HEPABEHCTBA

Tema 2.1. {udde-
PEHIMAIIBHOE UC-

Brinosninenue
VIIPKHEHAN U PEIICHUE

BBINOMHATE yIIpa)KHEHUS HA
BBIYMCIICHUE NIPEICIIOB U

YHCIICHUE 3anad. [logrotoeka MPOU3BOIHBIX (PYHKLIHNA.
coolweHus o Teme. | McenenoBate yHKIMH ¢ TOMOLIBEO
Hzyuenue IIPOM3BOAHOM. Perienue 3anay ¢
JOTOJTHATETBHOTO NPAKTUYECCKUM MPUMEHEHHEM
Marepuana. mu(dpepeHnaTbHOTO HCUUCTIEHUS.
[ToaroToBUTE COOOIIEHNE
I Tpor3BOIHBIEC COMKHBIX (PYHKLIHID?.
BeinmoaauTk padoty ¢
JOTIOJTHUTENBHON JTUTEPATYPOH: [7]
I'maall, §5, n.21, cTp. 133-139.
[Tpon3BoaHas B (PU3HKE U TEXHUKE
Tema 2.2. Pemenue 3amauy. Pemare npukItaiHbIe 331249 €
HurerpansHoe [loaroroBka cooOmeHust ITOMOIIBIO ONPENEIIEHHOTO




HUCYUYHUCJICHUC

1o teme. U3yueHue
JOTOJIHATEIIBHOTO
marepuaia

mHTerpasia. [loarotoBuTh coob1eHne

«ITpakTyeckoe NpUMEHEHHE

WHTETPATBHOTO UCYUCIICHHUSY .
Beinoanutk padoty ¢

JOTIOJTHUTENTBHOM JIUTEPATypoid: [3]

I'masa X, §59, ctp. 305-310.

[IpuMmeHenre npon3BOAHON U
UHTErpaia K perieHuo
MPaKTUYECKHX 3a1a4

9 Tema 3.1. DnemMeHThI Pemenue 3anau. Peirare KOMOWHATOPHBIE 3a/1a4H.
KOMOMHATOPHUKH
10 [Tema 3.2. DnemeHThl [[loAroTOBKA COOOUIECHUS [ToaroToBUTH COOOIICHUE
TCOPUU BEPOATHOCTEH | 1O Teme. Pemenue «[IposiBieHue 3aK0Ha OONBIIAX
3ama4d. M3yuenue YUCEN B KU3HWY. Pemenue
JOTIOJITHUTEJIBHOTO  [MPAKTUYECKHUX 33144 C IPUMEHEHUEM
marepuasia. [Toaroroeka BEPOSTHOCTHBIX METOIOB.
pedepara no Teme. [ToaroroBuTk pedepar Ha TEMY:
«CXeMbI MOBTOPHBIX UCBITAHUN
Beprymniy. BeimonauTe paboty ¢
JOTIOJTHUTENBHOM JTUTEPATYPOHA: [6]
I'masa 15, §15.15, crp. 485-487.
Hepagsencto UeObiniesa. [Tonstue o
3aKOHE OOJIBIINX YHCET
11 |Tema 3.3. DnemenThl [[loAroTOBKA COOOUICHUS [ToaroToBUTh COOOIICHUE
TCOPUU MATEMAaTH- o Teme. Pemenne «CTaTuCTUKA U KEJIE3HOTOPOKHBIH
YECKOW CTAaTUCTUKU 3aaa4. Pabora ¢ TpaHcnopTy. Pewienne 3anay
y4E€OHUKOM CTATUCTUYECKOTO XapakTepa.
BeImosiHuTe paboTy ¢ OCHOBHOH
muteparypoii: [4] Pazgen IV, rnasa
25,88§25.2,25.3, cTp. 423-434.,
CTaTuCTUYECKUE OLICHKH
HEHU3BECTHBIX MAPAMETPOB.
O06paboTKa pe3yJIbTaTOB U3MEPCHUIA
METOJOM HAUMEHBIINX KBAJIPATOB
12 | Tema 4.1. IIpsambic u Pemenue 3anau. Pewares 3aaun Ha TOCTPOEHUE YIia

TTOCKOCTH B
POCTPAHCTBE

[loaroToBka coOOIICHUS
1o Teme. U3yuenue
JIOTIOJTHUTEIIBHOTO

Marepuasa

MEXKY CKPEIIMBAIOIIMMUCS
npsiMbIMU. [10ArOTOBHTE COOOIICHNUS
Ha TeMbl: «IIpoeKTUBHASA TEOPUY,
«H3 ucropum reomeTpuny,




«HeeBKIMa0Ba reOMeTpUs».
Beinoanutk padoty ¢
JOTIOJTHUTENBHOM JTUTEPATYPOHA: [6]
I'napa 8, §§8.3, 8.15, 8.17, ctp. 240-
242,260-261, 263-266. CnenctBust
U3 AKCUOM CTEPEOMETPHH.
CHMMETpHSI OTHOCUTEIIBHO
niockoctu. M3o0paskenue
NPOCTPAHCTBEHHBIX (QUTYP

13 |Tema 4.2. MHoro- Pemenue 3anau. Pewares 3a1aun Ha TOCTPOECHKE
rPAHHUKH Hsrorosnenue CCUYCHM. BBIMOIHUTE MOETH
Ir€OMETPUYECKHUX MHOTOIPaHHHUKOB. [10Ar0TOBUTH
mozeneit. [loaroroska cooO1enue «IlomynpaBruibHbIe
COOOIIEHUS IO TEME. MHOTOTPAaHHUKWY. BBINMOIHUTE
Hzyuenue paboTy C JONOJTHUTEIBHOM
JOMOJHUTENBHOrO  |muteparypoid: [8] §19, . 170, 173,
marepuana 175, 179, cTp. 298-300, 303-305,
308-309. U300paskeHnE TpU3MBI U
MMOCTPOCHUE €€ CEYECHU .
LlenTpanbsHas cuMMETPUs
napauenenunena. Caummerpus
MPAMOYTOJIBHOTO TapalIENEUIe1a.
IIpaBunbpHasg nupamMuaa
14 | Tema4.3. Tenan Pemenue 3anau. Pewares 3a1aun Ha TOCTPOECHKE
ITOBEPXHOCTH [ToarotoBka cooOuieHust| ceueHuil. [loaroToBuTh co00IIEHNE
BpalllcHUSA 1o Teme. M3yuenue «Tenma 1 MOBEPXHOCTH BPALLEHHUS.
JIOTIOJTHATEIILHOTO LlenTp TsKxecTd ¥ Teopemsl I lana-
Marepuaina ['yneauHay». BRIMOIHATE padoTy C
JOTIOJTHUTENBHOM TUTEPATYPOHA: [6]
I'masa 13, §13.8, cTp. 425-427.
BrnincanHele 1 OnrcaHHbIe
MHOI'OTPAHHU KA
15 [Tema 4.4. U3mepenus [lonroroBka cooOmeHus [ToaroToBUTE COOOIIEHNE

B FCOMETPUHU

o Teme. Pemenue

3agay. Mzyuenue

JIONOJIHUTEIIBHOTO
Marepuaia

«PaBHOBENMKHE U
PaBHOCOCTABJICHHBIE (PUTYPBIY.
Perrare 3a1aum Ha HAXOXKACHUE

00BEMOB MHOTOIPAHHUKOB U TET
BpalicHus. BemonHuts paboTy ¢
JOTIOJTHUTENBHOM TUTEPATypoid: [8]




§21, m.m. 198, 201, ctp. 345-346,
348-349. PaBHOBENMKHE TENA.
O0BEMBI TTIOTOOHBIX TEN

16

Tema 4.5. Koopau-
HAThl U BEKTOPHI

[loaroToBka coOOIICHUS
1o Teme. 3yuenue
JIOTIOJTHUTEJIBHOTO

Marepuasa

[ToaroroButs cooOmieHus «Ilonsrue
— BEKTOP», «JlehcTBus Hax
BeKkTOpammy, «[ Iyt pazpuths
BEKTOPHOTO UCUUCIICHUSD .
BeinoanuTk padoty ¢
JOTIOJTHUTENBHOM TUTEPATYPOHA: [6]
I'masa 3, §§ 3.9, 3.12, 3.13, cTp. 64-
65, 71-75. PaznoxeHue BEKTOpa B
MPOCTPAHCTBE MO TPEM
HEKOMILUTAHAPHBIM HAITPABIICHUSIM.
YpaBHEHHUE IPAMONA HA TIJIOCKOCTH.
OKpYy>KHOCTB U €€ YPaBHEHUE




PELIEH3NA
Ha paboyyto nporpammy o gucunnanHe OY/. 04 MaTtemaTtuka
npenogasartens guavana CamlYT1C B r. PTuLLEBO
HemkoBor Hagexabl BsyecnaBoBHbI

Mporpamma no auvcumnnmnHe OY/A. 04 Martematvka [AnA CneunanbHOCTU
23.02.01 OpraHusauma MepeBO30OK W YynpaBneHWe Ha TpaHcrnopte (No Bugam)
cocTaBfieHa B MOJIHOM COOTBETCTBUM C «PekomeHJauuMamm Mo peannsalmm
obpasoBaTe/sibHOW NporpaMmMbl  CpegHero (NonHoro) o6Lero o6bpa3oBaHMst B
06pasoBaTe/ibHbIX YUPEXAEHUAX HayaJIbHOro NpPog)eCCMOHa/IbHOrO U CPeaHero
npoteccnoHabHOro 06pa3oBaHUS B COOTBETCTBMM C  (DefepasibHbIM - 6a3nCHbIM
y4ebHbIM NJAaHOM WM NPUMEPHbIMK YYebHbIMW MnaHaMu An1d  06pa3oBaTe/bHbIX
yupexaeHnin  Poccuiickor  depepaunn,  peanuayrowmMx  nporpaMmbl - O6LLEro
obpasoBaHus 0T 17.03.2015 No 06-259».

Pabouas nporpamma [aHHOW AUCLMMNIMHBI BK/HOYAET CreayroLive pasgesbl:
MOACHWUTENbHaA  3anucka, o06was  XapakTepucTuka Y4eOHON  AUCLUMNINHDI,
pe3ynibTaTbl OCBOEHUS YYeOHOW AUCUMMAMHBI, MECTO Y4eOHOW AUCUMNAUHBLI B
y4yebHOM MnaHe, TemaTM4YeCcKoe MJiaHMpOoBaHWe, CoAepXKaHue  AUCLUNIUHBI,
XapaKTepuUCTMKa OCHOBHbIX BWUAOB Y4eOHOWN [eATeIbHOCTM CTYAEHTOB, Y4yebHO-
MeTOANYeCKoe N MaTepuanbHO-TEXHNUYeCKoe obecreyeHune, nepeyeHb NNTepaTypsbl
N CPeACTB 0OyYeHNs, TEMaTMKa CaMOCTOSTe/TbHOW PaboThl.

B TemaTnyeckoM njaHe YykasaHa MOCMef0BaTe/IbHOCTb M3YyYeHUs Tem
nporpaMmbl, MPUBEAEHO pacnpegeneHne y4yebHbIX 4YacoB Mo Temam. Paboyas
nporpamMmMa paccumtaHa Ha 355 4acoB, M3 KOTOpbIX ayAuTOpHas Harpyska
obyvarowmxca coctaenseT 237 4acoB, BHeayAMUTOpPHas CaMoCToATe/lbHas paboTa
CTyfeHTOB - 118 yacos.

TOroBbIii KOHTPO/Ib MpefyCcMaTpuBaeTcad Y4eOHbIM M1aHOM W MPOBOAUTCA B
(hopme NUCbMEHHOTr0 3K3ameHa.

[aHHas paboyas nporpamma COOTBETCTBYeT TpeboBaHuaM PIrOC u moxer
ObITb PEKOMEH0BaHA K UCMOJIb30BAHMIO B YY4EOHOM npoLiecce npenojasartensiMmm

MaTEMaATUKHN.

H.C. JlbiTaeBa, npenogasaresib punnana

CamI'YTIC B 1. PTunLleBo



PELUEH3NA
Ha pabouyyto nporpammy no amcuunnnHe OY . 04 MaTtemaTuKa 4ns
npenogasartens unvana CamlCYTIC B r. PTueso
HemkoBoil Hagexxabl BayecnaBoBHbI
Mporpamma no ancuunnamHe OY/. 04 MatemaTtuka ans cneumansHoctn 23.02.01

OpraHu3aumsa nepeBo30K W ynpasfieHne Ha TpaHcrnopTte (MO BMAam) COCTaB/ieHa B
MOJIHOM COOTBETCTBMM C «PeKOMeHZauusaMu Mo peasim3auum 06pazoBaTe/ibHON
nporpamMmbl  cpefHero (MosiHoro) o6ulero o6bpasoBaHMs B 06pa3oBaTesibHbIX
YUpPeXXAeHNAX HayaslbHOro MpoMecCMoHa/IbHOr0 M CpesHEro npogecCroHaIbHOro
06paszoBaHNA B COOTBETCTBMM C (PefepasibHbIM 6a3NUCHbIM Y4YeOHbIM M1aHOM ©
NPUMEPHBIMK YUYEOHbIMW NiaHaMu 471 06pa3oBaTe/ibHbIX YUpeXkaeHUin POCCUIACKOWA
denepaunn, peasmsytowmx nporpammbl obuuero obpasoBaHust ot 17.03.2015 Ne 06-
259».

Paboyas nporpamma [LaHHON AUCLMUNINHBI COAEPXKUT MOSCHUTENBbHYHO 3arucky,
OOLLYIO XapaKTEPUCTUKY YYeOHOW AUCUMMNANHBI, Pe3yNbTaTbl OCBOEHUS Y4eOHOM
OUCLUMMNINHBI, MECTO Y4eOHOW AUCUMNIMHBI B Y4ebGHOM njaHe, TemaTuyeckoe
NJaHMpOBaHWe, CofepXKaHue AUCLUMNMHBI, XapaKTepUCTUKY OCHOBHbIX BWOB
Yy4yebHON [eAaTeNnbHOCTU CTYAEHTOB, Y4yebHO-MeToAuYecKoe W MaTepuasibHO-
TEXHUYecKoe obecrneyeHune, nepeyveHb NUTePaTypbl U CPeACTB 00yUeHUs, TeMaTuKy
CamMoCTOsTe/IbHON paboTbl.

B pasgene yye6Hoi nporpammbl «CofepyxaHme y4e6HOW AUCUMNINHBIE» YKas3aHbl
HOMepa pa3fenioB M TeM U UX HaMMeHOBaHUA. [ KaKA0i TeMbl YKa3aHbl 3HaHUSA U
YMeHUA, KOTOPbIMU LOSIKEH BNafETb CTYAEHT.

TOroBbIi KOHTPO/Ib MpefycmaTpuvBaeTcs yyebHbIM M1aHOM W MPOBOAMTCA B
(hopMe MNCbMEHHOI0 3K3aMeHa.

[aHHas paboyasd nporpaMMa MOXeT ObITb WCMOMb30BaHa Kak Tunosas A/s
cpefHero npogeccroHanbHOro 0bpasoBaHus.

E. A. WeTuxuHa, yuntens usnkn, matematukn MbOY
«COLL Ne 2 r. PTweBo CapaToBCcKoW 06nacTu»
. FO. OmutpureHko, gupektop MBOY «COLLU Ne 2 T.

PTuweBo CapaToBCKOI 061acTn»



