v TI'ocynapcrBenHoe npogeccuoHaibHOEe 00pa30BaTeibHOE YUpeKIeHne
!

@ N\ P «CBIKTHIBKAPCKHH J1€CONPOMBINIJIEHHBI TEXHUKYM))
S\ me /)¢ 'Oy «CJIT»

«CBIKTBIBKapca BOp MPOMBIIUIEHHOCHT TEXHUKYM)»
YIDKCUKACO BEJIOJIaH KAHMY YUPEKICHUE

by '\ 22
N —
L~

YTBepkaeHa NPUKa30M JUPEKTOPa

Ne304/1 ot 30.08.2019

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
OY/In.08 MATEMATHUKA
110 OCHOBHOM npodgeccnoHanbHON 00pa3oBaTenbHOl nporpamme CITIO
10 MporpaMMe MOArOTOBKH CIENHAJTNCTOB CPeIHero 3BeHa
10 CIEeNHATBHOCTH

09.02.07 UndopManoOHHBIE CHCTEMbI M IPOrPAMMHPOBAHHUE

CBIKTBIBKAp,

2019r.



Pabouas mporpamma yueOHOM TUCIUIUTMHBI «MaTeMaTuka» Ui CelUaIbHOCTEH CPEIHETO
po¢eCCHOHATILHOIO 00pa30BaHMsl 110 IPOrpaMMaM MOJArOTOBKH CHEMAIMCTOB CPETHETO 3BEHA
TEXHUYECKOTO MPODUIIS:

09.02.07 UudopManmoHHbIEe CHCTEMbI M IPOrPAMMHUPOBaHHe

I'on navaia o6yuyenus mo YII—2019 r

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero oodiero odpazoBaHus,
MPEIbSABISEMBIX K CTPYKTYpE, COACPIKAHUIO U Pe3ysIbTaTaM OCBOCHHUS YUeOHOM MUCIUIINHBI
«Maremaruka»

PaCCMOTpeHO Ha 3aCCJaHHuHn

Metoauueckoii komuccuu «EcTecTBEeHHOHAYyYHOTr0 LIMKIIA, (u3ndecKkoi KyabTypsl 1 OBX»
ITpotokon Ne 1 ot 30.08.2019



Conep:xanue

TTOSICHUTEITEHAS BAITHICKA. ... eveeveeneeeneeneeenteeseesseenseensesseeseessesseenseensesssenseensesseeseensesssesseensesseessesses 4
OO1m1ast XapaKTEPUCTHKA YUCOHON TUCIIUILTIHHBI «MATEMATHKA. ... vevverrirsrieseesieesiesresieesieessesseesseenens 5
MecTo yu4eOHOU JUCIUILTUHBL B YUCOHOM TITAHE. ....c.vveeereenreesireenseensreeseessseeseensseenseessseesseesssenses 6
Pe3ynbTaTbl OCBOCHUS YUEOHON JUCIIUTIITHHBL ... .cuveeveenteeneenttenseentesseeseensesesenseensesseenseennesseensesneens 6

L0107 (570022213 17 (SR 74 (5103 (0189117 (631070 A1 1%0 500 SO 7
ConeprxaHue MPOPUITBHON COCTABIITEOIIICH . . . ... vventeetete et eteeenteeneeaneeeneeaneeaseenneeanneanes 11
Tematnueckoe MIAHUPOBAHUE (TEXHUUICCKHM TTPOMUIIB )....vveerrreenrieireareerieeerienseenseesseesesessesnes 12
TEMATHUCCKIM TITAH. ....e.veeueeiienieeiiesteeieeete ettt et ste e et eat e e bt et eate s bt ebeeste e bt ebeesteseeenaeeatenseenbesabeannens 13
XapaKkTepuCcTUKa OCHOBHBIX BUJIOB YYCOHOU JCATEIIEHOCTU CTYICHTOB. ...cvvvevveerenreeneeeeeenseenseses 14

Y4eOHO-METOINYeCKOe U MAaTePHATbHO-TEXHUYECKOE 00ECIICUeHHE TPOTrPaMMBbI
YICOHOM JTUCTIHITIITHTHBI .....e.vveenereeereenseeesseessseenseessseesseessseasseesssesnsesssssesseessseenseesssesnseessseensessssessnseses 20

PEKOMEHIYEMAST JTUTEPATYPA. e eeenevreeeeruirieeeeiiiteeseeiiteeeesitteeessatteeesaasaeeeesaseeessaastaeesanssseeessnsseesesansrnneesns



INOACHUTEJIBHASA 3ATINCKA

[Mporpamma o0meoOpazoBaTenpHOW y4eOHON aucuuiuinHa «MaTtemaruka: anreOpa W Havasa
MaTeMaTHYECKOr0 aHajm3a, reoMerpus» (nanee — «MaremaTuka») NpeAHa3HAYCHA U M3YYCHUS
MaTeMaTHKH B TpOQPecCHOHAIBHBIX oOpa3zoBaTenbHbIX opranusamusx CIIO, peanmmsyrommx
00pa3oBaTeNbHYI0 HPOTrpaMMy cpeaHero oOmiero oOpa3oBaHUS B MpeeiaX OCBOCHHS OCHOBHOM
npodeccuonanbHoi oopazoBatenbHOl nporpammMel CITIO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIEro
00pa3oBaHMsI MIPH MOJITOTOBKE CHEIMATIMCTOB CPETHETO 3BEHA.

[Iporpamma pa3spaborana Ha ocHoBe TpeboBanmii PI'OC cpemnero oOmiero ob6pa3oBaHus,
NPEObSBISIEMBIX K CTPYKTYpe, COJCpPKAHUIO W pe3ylbTaTaM OCBOCHHUS YUEOHOH IUCIUILTMHBI
«MareMaTHKay, B COOTBETCTBUU C PekOoMeHIanusIMu 10 OpraHU3alMy MOJYYSHUs CPEJHEro 0OLIero
o0Opa3oBaHMsl B Tpejeiax OCBOEHHUS 00pa30BaTENIbHBIX IMPOrpaMM CpPEIHEro MpogecCHOHAIHLHOTO
oOpazoBanus Ha 0a3e OCHOBHOTrO o00mero oOpa3oBaHHs C ydeToM TpeOoBaHHH (enepabHBIX
TOCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHJAPTOB M MOJy4aeMoOil MpodeccHur WU CIeNUATbHOCTH
cpeanero npogeccHoHaIbHOTO 00pa3oBaHus (MUCbMO JlemapraMeHTa rocyJapCTBEHHOW MOJIMTHKH B
cepe noaroroBku padounx kaapos u 1O MunobpHayku Poccuu ot 17.03.2015 Ne 06-259).

IIpu ocBoenun mnpodeccuit CIIO TtexHuueckoro mnpoduiasi MaTeMaThKa H3Y4aeTcs Kak

npoduibHas ydeOHast TUCIMIUINHA B 00beMe 234 vaca.
B I'TIOY «CJIT» na marematuky oTBoAuTCs 234 uaca, B ToM uucie 234 4acoB ayJIUTOPHOU
Harpy3KH.
Copepxanue nporpamMmbl «MaTeMaTHKa) HAIPABICHO HA JOCTUKEHHE CIIEeIYIOIINX
neJieii:

— obecnieueHne c(hOPMUPOBAHHOCTH MPEJICTABICHHUIA O COIMATIBHBIX, KYIbTYPHBIX U UCTOPUIECKHUX
(hakTOpax CTAHOBJICHHSI MATEMATHKH;

— oOecrieueHne CHOPMHUPOBAHHOCTH JIOTHYECKOTO, QJITOPUTMHUYECKOTO W MATEMATHYECKOTO
MBIIIJICHUSA,

— obecrieyeHne CPOPMUPOBAHHOCTH YMEHHUI NPUMEHSATH MOJIyYEHHBIE 3HAHMS NpPU PELICHUU
Pa3JIMYHBIX 3a71a4;

— o0ecrieuenue chopMUPOBAHHOCTH MPEICTABICHUM O MAaTEMAaTHKE KaK YacTH OOIIEUeTOBEYECKON
KYJIbTYpPbI, YHUBEPCATLHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OMUCHIBATH U U3yUaTh peajbHbIe MPOIECCHI
U SIBTICHUSL.

OCHOBY JHaHHOH TPOTpaMMBl COCTAaBISIET COJEpKAaHWE, COTIACOBAHHOE C TPEOOBaHHSIMU
(dbenepalbHOr0 KOMIIOHEHTA CTaHIapTa cpeaHero (IOJIHOT0) 0011Iero 00pa3oBaHusl.

B npo¢uibHYI0 COCTaBISIONIYI0 BXOIHT MPOPECCHOHATEHO HAPaBIEHHOE COIepyKaHue, HE00XOIIMOe
IUIsT  yCBOGHMS TpodeccHoHabHOM 00pa30oBaTeNbHONM MpOrpaMMbl, (OPMHUPOBaHUS y CTYICHTOB
npoeccroHaTbHBIX KOMITETEHIINI.

[IporpaMmMa COAEPKUT TEMAaTUYECKUH IUIaH, OTPa)KArOIIMi KOJIMYECTBO YacOB, BBIACISIEMOE Ha
M3Y4YCHHE MATEMATHKU TPU OBIIAJICHUH CTYIEHTaMHU MPOPECCUIMHI TEXHUYECKOTO TPOoduIIs.

[TporpamMmoii peayCMOTPEHO CaMOCTOSITENbHAS BHEAyTUTOPHAsE padoTa, BKIIOYAOMIAs: PEHICHUE
3aj1a4, BHITIOJTHEHUE IOMAITHUX pa0oT, CO3/IaHue MPE3CHTAINH, TOrOTOBKA JOKJIAI0B, COOOIICHH.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCITATIIAMHBI

Matemaruka siBisiercs pyHIaMeHTaIbHOM 00111e00pa3oBaTebHOM TUCHUIUIMHON CO CIOMKUBIIUMCS
YCTOWYHMBBIM COZIEp)KaHUEM U OOIIMMHU TPEOOBAaHUSAMHU K MOJATOTOBKE 00yYarOIIUXCS.

B npodeccuonanbHpIx 00pa3oBaTEeNbHBIX OPraHU3alUAX, pPEATU3YIOUINX 00pa30BaTEIbHYIO
nporpaMMmy cpeaHero oOuiero o0pazoBanus B npenaenax ocBoenust OIIOII CITO na 6aze ocHOBHOIO
o01iero o0pa3oBaHusl, U3yYeHHE MAaTeMAaTUKA UMEET CBOU OCOOEHHOCTH B 3aBHCHMOCTH OT HPOQHIIL
npodeccnoHaTbHOTO 00pa30BaHHUS.

IIpu ocBoenun mnpodeccuit CIIO wu cnemmansHocTet CIIO  TexHMuYeckoro npoduIs
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npoeCCHOHATBFHOTO 00pa30BaHMsl MaTeMaTHKa H3ydaeTcs Oojee YriayOJieHHO, Kak HpoguiIbHAs
y4eOHasi TUCIMIUINHA, YIUTHIBAIOIIAs CTICM(PUKY OCBauBaeMbIX IIpodeccuii.

OTO BBIPAXKAETCS B COJAEPKAHWU OOYyUYEHHS, KOJMYECTBE YACOB, BBIACIAEMBIX Ha H3Y4YEHUE
OTJENbHBIX TEM MPOrPaMMbI, TTTyOMHE UX OCBOCHUS CTYIACHTAMU, 00bEME U XapaKTepe MPaKTHYECKUX
3aHATUMN, BUAAX BHEAYIUTOPHOU CaMOCTOSTEIBHON padOThI CTYIEHTOB.

OO61ue 1eny u3y4eHus MaTeMaTUKU TPAIUIIMOHHO PEAIM3YIOTCS B YEThIPEX HalpaBICHUIX:

1) oO6mee mpeacTaBieHue 00 UACAX U METOIaX MATEMATHKH;

2) UHTEJJIEKTYyallbHOE Pa3BUTHUE;

3) oBiaeHNE HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMH U YMCHUSIMH;

4) BOCHHTATEIBHOE BO3JICHCTRHE.

N3ydyeHnne MaTeMaTHMKH Kak MpOQMIBHON 001eodpa3oBaTeIbHON  y4eOHON JIHUCHUIUIMHEI,
YYHTBIBAIOIICH crielu(UKy ocBanuBaeMbIX cTyaeHTamu npodeccuii CI1O obecnieunBaeTcs:

—  BBIOOPOM pa3IMUHBIX OJXO0J0B K BBEJCHHUIO OCHOBHBIX ITOHATHII;

— (dopmupoBanueM  cucTeMbl ~ Y4eOHBIX  3aJaHuid, oOecneumBarOMUX  IPPEKTUBHOE
OCYILIECTBJICHHE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

— oboraiieHueM CIeKTpa CTUJiel y4eOHO#l NeATeIbHOCTH 3a CYET COIJIACOBAHHS C BEIYIIUMU
NesITeIbHOCTHBIMU XapaKTepUCTUKaMU BEIOpaHHOM mpodeccuu.

[IpoduibHas cOCTaBIAIONIA OTPAKAETCA B TPEOOBAHUSIX K MOJTOTOBKE O0YJYArOIINUXCSI B YacTH:

— o0mIelt cucTeMbl 3HaHUMN: CoZiepKaTeIbHbIe TPUMEPHI UCIIOIb30BAHMS MATEMAaTHYECKUX UEH U
METOJIOB B PO eCCHOHATBHON AeSTENbHOCTH;

—  YMEHWii: pa3iuyue B ypOBHE TPEOOBAaHUI K CI0KHOCTH MPUMEHSIEMBIX aJITOPHUTMOB;

— MPaKTUYECKOTO HCIIOJIb30BAHUSA MPUOOPETEHHBIX 3HAHUH M YMEHUI: HWHAWBHIYaIbHOTO
y4eOHOr0 OMbITa B IOCTPOSHUU MAaTEeMAaTUYECKUX MOJEIEH.

Copepxanve  y4eOHOM  TUCHUIUIMHBI  pa3pabOTaHO B  COOTBETCTBUM C  OCHOBHBIMHU
COJIEP>KaTEIbHBIMU JIMHUSAMU O0yUEHUSI MaTeMaTHKe:

—  aneebpauveckas MUHUL, BKIIOYAIOIIAs] CUCTEMATU3AIUI0 CBEACHHM O YMCIax; U3yYeHHE HOBBIX
u 0000mIeHHEe paHee W3YYEHHBIX olepanuil (BO3BEAEHHE B CTENEHb, W3BICUCHHE KOPHS,
Jorapu(MUpOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC M OOpaTHblE K HUM); U3y4YE€HHUE HOBBIX
BUJIOB 4YHCJIOBBIX BBIPDAKEHUH U (QOpPMYJ; COBEPIIEHCTBOBAHME NPAKTHUECKUX HABBIKOB U
BBIUMCIUTENBHON KYyJIbTYphl, PACIIMPEHHE U COBEPUICHCTBOBAHME alreOpandyeckoro arrmapara,
c(OPMUPOBAHHOTO B OCHOBHOW IIKOJIE, W €ro MPUMEHEHHE K pELIEHUI0 MaTeMaTHYeCKUX U
MPUKJIAIHBIX 33]1a4;

— meopemuKo-()yHKYUOHANbHASA TUHUA, BKIIIOYAIOIAs CUCTEMATU3allUI0 U pacIliipeHne CBEJICHUIN
0 (YHKIUSAX, COBEPUIEHCTBOBAHHE TpaUUYECKUX YMEHUN; 3HAKOMCTBO C OCHOBHBIMHU HUJACSIMH U
METOJIaMH MaTeMaTHYeCKOro aHajiu3a B O0beMe, TIO3BOJSIOUIEM MCCIEA0BAaTh 3JEMEHTapHbIE
(GYHKIIUH U peliaTh MpocTeiire reoMeTpudeckue, Gu3ndeckue u Ipyrue NpuKkiaJHble 3a/1a4u;

—  JUHUA  YpasHeHul U Hepagencme, OCHOBaHHasi Ha IIOCTPOCHWU U HCCIEIOBAaHUU
MaTeMaTHYeCKUX MOJelel, Mepecekaromascs ¢ anredpanyeckoil W TeopeTHKO-(yHKIHNOHATBHOM
JUHUSAMH M BKJIOYAIOLIAs pa3BUTHE W COBEPIICHCTBOBAHHME TEXHUKHU  alredpanyeckux
npeoOpa3oBaHU Al pelIeHUsT YpaBHEHHH, HEpPaBEHCTB M CHUCTEM; (OPMHpPOBAHHE CHOCOOHOCTH
CTPOUTh M MCCIEOBATh MPOCTEHIINE MaTeMaTUYECKHE MOJEIN MPH PEIICHUH MPUKIAJHBIX 3aj]ad,
3a/1a4 U3 CMEKHBIX U CTIELIMAIbHBIX JUCLUILINH;

—  2eomempuvecKkas JuHUs, BKIIOYAIONIAs HATJSIHBIC TPEJCTABICHUS O MPOCTPAHCTBEHHBIX
durypax u m3ydyeHHEe UX CBOWCTB, (POPMHUpPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
pa3BUTHE CIMOCOOOB TEOMETPHUYECKHX HM3MEPEHUU, KOOPJMHATHOTO M BEKTOPHOTO METOJOB s
pelIeHrs MaTeMaTHYECKUX U MPUKIIAJHBIX 3a/1a4;

—  cmoxacmuyecKkas uHUs, OCHOBaHHAs HA Pa3BUTHH KOMOWHATOPHBIX YMEHUH, MpeACTaBICHUI
0 BEPOSITHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETO MHUPA.

PasButne COJIepIKATETbHBIX JIMHAR COIIPOBOXKIAETCS COBEpPIIICHCTBOBAHUEM
I/IHTGJIJICKTyaJH:HLIX 158 pequHx YMGHI/IFI HYTGM 060F alllCHUA MAaTCMAaTU4YCCKOI'O sA3bIKa, paSBI/ITI/IH
JIOTUYECKOTO MBIIIIJIEHUS.

Marematruka sBIseTCa (PyHIAMEHTAIbHOW 00I1Ie00pa3oBaTEIbHOM JUCIMIUIMHONW  CO
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CIIO’KUBIIMMCSI YCTOMYUBBIM COJIEPYKAaHHEM W OOIIMMH TPEOOBAHUSMHU K MOJITOTOBKE OOYYAIOLTHXCS.
Pearmzanust oOmmx menedl W3ydeHHss MaTEMAaTUKHA TPAJAMIUOHHO (OpMHUpYEeTCs B HYeTBIpEX
HANpaBJICHUSAX — METOAUYecKoe (oOmiee mMpejacTaBieHue 00 WAEIX W METOAaX MaTeMaTHKH),
MHTEIUICKTYaJIbHOE pas3BuTHE, YTUIMTAPHO-TIPAarMaTHYECKOE HanpaBJICHUE (oBaneHMe
HEO0OXOTMMBIMH KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMHU ) ¥ BOCIIUTATEIIFHOE BO3/ICHCTBHUE.
I[poduauzanus _1ejaeii MareMaTH4ecKoro oOpa3oBaHMS OTpaXkaeTcs Ha BEIOOpE
MPUOPUTETOB B OpPraHU3alluM Y4eOHOW JesTelnbHOCTH oOydarommxcs. i TeXHUYeCcKoro mpoQuis
BEIOOp TIeJied  CMEIMIaeTcsi B MparMaTHYECKOM HAIpaBJICHWHU, MPEIyCMATPUBAIONIEM YCHICHUE U
pacupeHue MPUKIaTHOTO XapakTepa H3YYCHHUs MAaTEMAaTHUKH;, MPEHUMYIIECTBCHHON OpHEHTAIlMH Ha
QITOPUTMHUYECKHUI CTHIIb IMO3HABATEIHHOU NEATENHHOCTH. M3ydeHne MareMaTuku Kak MpOQHIBHOTO
y4eOHOT0 npeamMeTa 00ecreuynBaeTCs:
— BBIOOPOM PaA3TUYHBIX MOJIXO0/I0OB K BBEJICHUIO OCHOBHBIX TIOHSATHUI;
— (OpMHUPOBAHHEM CHCTEMBI YUCOHBIX 3aJlaHul, oOecreunBaronuX 3PGEeKTHBHOE OCYIIIECTBICHHUE
BBEIOpAHHBIX IIEJIEBBIX YCTAHOBOK;
— o0oramieHueM CIIeKTpa CTWICH Y4eOHOW JEATENbHOCTH 3a CUeT COTJIACOBAHHS C BEAYIIUMHU
JeSTeIbHOCTHBIMU XapaKTEePUCTUKAMU BEIOpaHHOM TTpodeccuu.
IMpoduabHas cocTaBisrOmIas OTPAXKACTCs B TPEOOBAHHSIX K IOJTOTOBKE OOYYAIOUIMXCS B

YaCcTH:

— 0o0IIel CUCTEMbI 3HAHUK: COMEPKATEIbHBIC PUMEPHI HCIIOIb30BAHUS MAaTEeMaTUYECKUX HICH U
METOJIOB B IIPO(eCCHOHATIBHOM AEATSILHOCTH;

— YMEHHUIi: pa3uue B yPOBHE TPEOOBAHUH K CIIOKHOCTH MPUMEHSEMBIX AJITOPUTMOB,;

— IPaKTUYECKOT0 UCIOJIb30BaHUS IPUOOPETEHHBIX 3HAHUM U YMEHUI: UHIMBUYaJIbHOTO Y4eOHOTO
OIbITAa B MOCTPOCHUU MAaTEMAaTHYECKUX MOJIENICH, BBIMOJHEHUH HCCIICI0BATEIbCKAX U MPOCKTHBIX
pabor.

Takum o00pa3oMm, TmporpaMma OPHEHTHPYET Ha MPHOPUTETHYIO PpOJb  IMPOIECCYaTbHBIX
XapaKTepUCTHK y4eOHOW paboThl, 3aBUCAMMX OT mNpoduias NpoPecCHOHATHHONH MOATOTOBKH,
aKIEHTUPYET 3HAYCHHWE TIOJYYCHHUsS OIbITa WCIOIB30BAHUS MATEMAaTHKH B COJCPXKATEIbHBIX U
npodeccHoHaIbHO ~ 3HAYMMBIX ~ CHUTyalUsiX IO  CpPaBHEHUI0O C  (OpMaIbHO-YPOBHEBBIMU
pe3yIbTaTUBHBIMU XapPAKTEPUCTUKAMHU O0YICHUSI.

MECTO YYEBHOW JUCIATIJIMHBLI B YYEBHOM ILJIAHE

VYuebHasg aucuuiuinHa «MaremaTruka» sBiseTcs y4eOHbIM MPeIMETOM 00s3aTelbHOM MpeIMEeTHOM
obnactu «Maremaruka u nHopmatukay OI'OC cpennero obmero oopazoBaHusl.

B mnpodeccruonanbHbIx  00pa30BaTEeNbHBIX OpPraHU3alUAgX, pPEATM3YIOLIMX 00pa30BaTENbHYIO
nporpaMMy cpenHero ooOuiero o0pazosanus B npeaenax ocBoerust OIIOIT CITO na 6aze 0CHOBHOIO
oOmiero oOpas3oBaHMsl, yueOHas QUCHUIUIMHA «MaremaTuka» Hu3ydaercs B 00I1e00pa3oBaTeIbHOM
nukie yuebnoro miana OIIOIT CIIO Ha 6aze OCHOBHOTO OOIIET0 OOpa3oBaHUs C IMOJTyYECHUEM
cpenunero obmero obpazosanus (IITICC3).

B yueOnpix mmanax [IIICC3 yueOHast nucumruinHa «MaTeMmaTHKa» BXOAWUT B COCTaB OOIIUX
00111€00pa30BaTENbHBIX YUEOHBIX JUCLHIUIMH, (OPMHUPYEMBIX U3 O0S3aTENbHBIX IPEIMETHBIX
obnacteit ®I'OC cpexnero odumiero obOpasoBanus ans crneuuanbHocTeil CIIO cooTBeTCTBYIOIIETO
npoduts mpodeccuoHaIbHOTO 00pa30BaHMS.

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLIMHBI

OcBoeHue coniep:kanus yaeOHOU TUCIUILTUHBI «MaTteMaTuka» 00ecreuynBaeT JOCTHKEHNE

CTYICHTaMHU CJICIYIOIINX Pe3y1bmanog:.
® JIUUHOCHIHBIX:

— c(hopMHpOBaHHOCTh TPEACTABIEHUNH O MaTeMaTHKEe KaK YHUBEPCATbHOM SI3bIKE HAYKH,
CPEACTBE MOJICTIMPOBAHUS SBJICHUMN U MPOLECCOB, HIECSIX U METOJAaX MaTEMATHKU;

—— MOHHMAaHue 3HAUYUMOCTH MaTeMaTHUKH s HAaYYHO-TEXHUYECKOTO rporpecca,
c(hOPMHUPOBAHHOCTh OTHOIIECHUS K MAaTeMaTHKE KAaK K YacTH OOIIEeYeIOBEUYECKOW KYyJIbTYpHl Yepes
3HAKOMCTBO C UCTOPUEN PAa3BUTHSI MATEMATUKH, 3BOJIFOLUEH MAaTEMAaTHUYECKUX UJIEH;



—— pPa3BUTHE JIOTMYECKOTO MBIIUIEHHSI, MPOCTPAHCTBEHHOIO BOOOpPaXEHUs, aJITOPUTMUYECKOHN
KYJIBTYpbl, KpUTUYHOCTH MBIIJICHNAS HAa ypOBHE, HEOOXOAMMOM s Oyaymied npodeccruoHaIbHON
JesITeIbHOCTH, JJIs IPOJOKEHUS] 00pa30BaHUs U caMO0Opa30BaHuUs;

—— OBJI/ICHUE MAaTEMATUYECKHMMH 3HAHUSMH WU YMEHUSMH, HEOOXOJAWMBIMH B TOBCEIHEBHOM
KHU3HHM, JJ  OCBOGHUS  CMEXKHBIX  €CTECTBEHHO-HAy4YHbIX  JUCHUIUIMH M JUCLMIUIMH
po(eCCUOHATILHOTO IHMKJIA, /Ui TOJXy4eHUs] 00pa3oBaHUs B 00JIACTSIX, HE TPEOYIOIUX YrITyOJIeHHON
MaTeMaTHYeCKOM MMOArOTOBKH;

—— TOTOBHOCTbH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE caMOOOpa30BaHUIO, HA MPOTSHKEHUH
BCEHl KM3HM; CO3HATEJIbHOE OTHOUIEHHWE K HENpEephIBHOMY OOpa30BaHMIO KaK YCIIOBHIO YCIIEHIHOMN
npo¢eCCHOHATBLHON M 00LIECTBEHHON 1eATEIbHOCTH;

—— TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSTEJIbHOM TBOPYECKOI U OTBETCTBEHHOM IEATEIBbHOCTH;

—— TOTOBHOCTbH K KOJUICKTMBHOH paboTe, COTpYJHHUYECTBY CO CBEPCTHUKAMU B 00pa30oBaTEIbHOMH,
OOIIECTBEHHO MOJIE3HOM, y4eOHO-NCCIIeA0BATENIBLCKOM, IPOSKTHOM U APYIHX BUAAX NEATEIbHOCTH;

—— OTHOLIEHHE K NPO(PECCHOHATBHON IESITETHbHOCTH KaK BO3MOXKHOCTH y4YacTHUsS B PEIICHUHU
JIMYHBIX, OOLIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHALIMOHATILHBIX TPOOIIEM;

® MemanpeomMemmulx:

—— YMEHHE CaMOCTOSITEJIbHO ONPEAEIATh LM JAEATEIIbHOCTU U COCTABIIATh IUIaHBI IS TEIbHOCTH;
CaMOCTOSITENTFHO OCYIIECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTHPOBATH NEATEIBHOCTh; MCIOIb30BAThH
BCE BO3MOXHBIC pECYpChbl JJsl JIOCTHXKEHHs IOCTABJIECHHBIX IeJell M peanu3aluy IUJIaHOB
NesITeIbHOCTH; BEIOUPATh YCIELIHbIE CTPATErMU B PA3JIMYHBIX CUTYaLUsX;

—— yMEHHE TIPOAYKTHBHO OOMIaThCS W  B3aMMOJCHCTBOBATH B  IPOLECCE COBMECTHOM
NesTeIbHOCTH, YYUTHIBATh IMO3ULMM JPYIHX YYAaCTHHUKOB JESATEIbHOCTH, 3((eKTHBHO pa3periaTh
KOH(JINKTEI,

—— BJAJCHME HaBbIKAMM  I103HABATEJIbHOM, Yy4eOHO-UCCIENOBATEIbCKOW U MPOEKTHOM
JESTeTbHOCTH, HABBIKAMH Pa3pelIeHUs] MPOoOJIeM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIEHOMY
MOUCKY METOJIOB PEIICHHsI TPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3InYHbIX METO/I0B MO3HAHMS,

—— TOTOBHOCTb M  CIIOCOOHOCTh K CaMOCTOSITEIbHOH  WH(POPMAIMOHHO-TIO3HABATEIFHON
NeSTeNbHOCTH, BKIIOYAas YMEHHE OPHUEHTHPOBATHCA B pa3IMYHBIX MCTOYHMKAX HH(MOpMAIUH,
KPUTHYECKH OIEHUBATb W HHTEPIPETUPOBATh HH(POpPMAIMIO, TIONy4aeMyl W3 Pa3ITUIHBIX
HCTOYHUKOB;

—— BJAJICHUE S3BIKOBBIMH CPEICTBAMHU: YMEHHUE SICHO, JIOTUMHO M TOYHO M3JIaraTh CBOIO TOYKY
3pEeHMsI, UCTIOJIb30BaTh aIEKBATHBIC SI3bIKOBBIE CPECTBA;

—— BJIQJICHHE HABBIKAMU IO3HABATEIbHOW pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX NEHCTBUI U
MBICIMTENBHBIX MIPOIECCOB, UX PE3yIbTaTOB M OCHOBAHUMN, TPAHHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX
MO3HABATENBHBIX 33/1a4 U CPEACTB JJISl MX JOCTHIKCHHUS;

—— IEeJIEyCTPEMJIEHHOCTh B TOMCKaX W NPUHATHU PELICHUH, COOOpPa3UTENbHOCTh M HMHTYHIIHA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEICTABICHUH; CIIOCOOHOCTh BOCIIPHHUMATH KPAacOTy M TapMOHUIO
MUDA;

® npeomMemmovix:

—— c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA O MAaTEMaTHKEe KaK YacTH MHPOBOH KYyJIbTYPbl H MECTe
MaTeMaTHUKd B COBPEMEHHOM NMBMJIM3AlMM, CIIOCO0aX OMMCAHUS SBIEHUN pealbHOr0 MHpa Ha
MaTEMaTHIECKOM SI3BIKE;

—— c(OPMHPOBAHHOCTh MPEJICTABICHUH O MaTeMaTU4YeCKHX TMOHATHUAX Kak BaKHEHIIUX
MaTeMaTHYECKUX MOJIEISX, IMMO3BOJISIONIMX OINMCHIBATE W W3YyYaTh Pa3HBIE TPOIECCHI H SIBICHUS;
MOHMMaHHE BO3MOXKHOCTH aKCHOMAaTHYECKOT0 MTOCTPOEHUS MaTEMaTHUECKUX TEOPUIA;

—— BJAJCHHE METOJaMH JOKa3aTeJbCTB W aJTOPUTMOB pEIICHUs, yMEHHE WX IPHUMEHSATH,
MIPOBOJIUTH JJOKa3aTeJIbHbIE PACCYKICHUS B XO/I€ PELICHUs 3a/ay;

—— BJAJCHWE CTAaHAAPTHBIMH TPHEMaMH pEUICHHS pAlMOHAIBHBIX W HPPAUOHAIBHBIX,
MOKa3aTeJIbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YpPAaBHEHMH U HEPAaBEHCTB, HX CHCTEM;
UCIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM YHUCIE JUISI MOMCKA IYTH PELICHHUS U
WUTIOCTPAIMK PELICHUs ypaBHEHUN U HEPABEHCTB;



— c(opMHpPOBAaHHOCTH MPEACTABICHUNH 00 OCHOBHBIX MOHATHUAX MAaT€MaTHYECKOTO aHaIU3a U MX
CBOWCTBAX, BJIQJICHUE YMEHHEM XapaKTEepPH30BaTh MOBeACHUE (DYHKIIHMA, HCIIOIB30BAaHUE TOTYYEHHBIX
3HaHUH I ONMCAHUS U aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEN;

—— BJIQJICHUE OCHOBHBIMU IIOHATHSIMH O IUIOCKUX M IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX
¢durypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTH YMEHHUS PACIIO3HABATH T'€OMETPUYECKUE
¢burypel Ha uYepTeKax, MOJECIAX M B PEAIbHOM MHUpPE; NPUMEHEHHE H3yYCHHBIX CBOWCTB
reoMeTpuyeckux Quryp u Qopmysa Uisl pelieHUs TeOMETPUYECKUX 3a/ad U 3a[ad C MPaKTUYECKUM
COJIEp/KAaHUEM;

— c(opMHpOBaHHOCTH MPEACTABICHUI O MpolieccaXx M SIBICHUSX, UMEIOIIMX BEPOSITHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE, OCHOBHBIX IOHATUSAX 3JIEMEHTApHON
TEOpUU BEPOATHOCTEH; YMEHUI HaXOAWTb U OICHUBATh BEPOSTHOCTU HACTYIUICHHSI COOBITUH B
IIPOCTENIINX MPAKTUYECKUX CUTYallUsIX U OCHOBHBIEC XapAaKTEPUCTUKH CIy4allHbIX BEJIUYUH;

—— BJIA/ICHHE HABBIKAMU HCIIOJIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX POTPAMM IIPU PELICHUHU 3a/1a4.

COJEPXXAHUE YYEBHOM JUCIHUTLIUHBI

IloBTOpEHHE MIKOJIBHOIO Kypca
Lenbie m paunonanbHble uncna. [leiicrBurensHpie uucna. [IpeoOpa3oBaHue anreOpanydecKux
BbIpakeHUi. Pemienne ypaBHenuii. Pemenne nepaBeHctB. ['paduku GpyHKINN.
Tpuronomerpuyeckue pyHKIUUH U TPUTOHOMETPUYECKHE YPaBHEHUSA

Pannannas mepa yrna. BpamarensHoe qeukenne. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YHCIIa.

®opmyisl npuBeaeHuss. PopMyiibl cinoxkeHus. Popmyisl yaABoeHUSA. Popmyivl NOIOBUHHO2O Yea.

[Ipeobpa3oBaHre CyMMBbI TPUTOHOMETPUYECKMX (YHKIMI B TPOU3BEIECHUE U IMPOU3BEACHUS B
CyMMY. Bowipasixcenue mpuecoHOMempudeckux @QYHKYull uepe3 MAaHeeHC HNON0BUHHO20 ap2yMeHmd.
[Ipocreiiine TpuroHOMeTpUUeCKUe ypaBHeHUs. [Ipocmetiwiue mpuconomempuieckue HepageHcmad.

OOpaTHble TPUTOHOMeETPUYeCKHe (PYHKIHH. APKCUHYC, ApKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamusn

PaguanHblii METON HM3MEpPEHHs YIJIOB BpALIEHUS M CBSI3b C rpanycHod Mepoil. OCHOBHbIE
TPUTOHOMETPUYECKHE TOXKIECTBa, (HOPMYINBI CIIOKEHHUS, YJIBOEHMS, IpPeoOpa3oBaHUE CYMMBI

TPUTOHOMETPUUECKHUX byHKIMH B IIPOU3BENICHUE, npeoOpa3oBaHue IIPOU3BENEHUS
TPUTOHOMETPUYECKUX (YHKIMM B cymmy. IlpocTeiline TpuUroHOMETpUYECKHE YpaBHEHHS H
HEPABEHCTBA.

@dyuknun. OOacTh ONpeNeeHUs M MHOXECTBO 3HaueHWM; Tpaduk ¢GyHKIHUHU, TOCTPOCHUE
rpadukoB GpyHKUINN, 3aJaHHBIX PA3TMYHBIMH CIIOCOOAMHU.

CaoiictBa ¢pyHkuuu. MOHOTOHHOCTh, Y€THOCTh, HEYETHOCTh, OTPAHUYEHHOCTD, MEPUOTUIHOCTD.
[TpomexyTku Bo3pacTaHUs U YOBbIBaHUS, HAauOOJbIlIEe U HAMMEHbIIIeEe 3HAYCHHsI, TOUKH IKCTpeMyMa.
I'padmueckas waTepnperanus. [IpuMepsl GyHKIIMOHATHHBIX 3aBUCUMOCTEH B pEabHBIX IMpoIleccax u
SBIICHUSAX. Apu(pMETHIECKHe onepaluy Haa QYHKIHUSIMU.

Crnoxnas GyHKIIUS (KOMIIO3UIUS). [lonamue o HenpepvlgHOCMU YHKYUU.

Oo6patnbie pynkunu. Odracms onpedenenus u obracme sHavenuti oopamuou ynxyuu. I paghux
obpamHoll pyHKyuu.

OOpaTHbIe TPUTOHOMETpUYECKHE (QYHKITNH: apKCUHYC, apKKOCHHYC, apKTaHTEHC.

Onpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.

[IpeobpaszoBanus rpadukoB. [lapannenbHbIN EpEeHOC, CHUMMETPHUS OTHOCUTEIHHO OCei KOOpAUHAT
U CHMMETPHsI OTHOCHTEIHHO Hauajga KOOPJHHAT, CHMMETPHUS OTHOCHTEIBHO MPSAMOH y = X,
pacTsKEeHUE U CKaTue BAOJIb OCeH KOOpAMHAT.

Ilpakmuueckue 3anamusn

[Tpumepsl 3aBUCHMOCTEH MEXIy TTEPEeMEHHBIMU B PEAIbHBIX MPOIEccax U3 CMEKHBIX TUCITUILINH.

Onpenenenue ¢ynkumid. Iloctpoenne u urenue rpaduxoB QyHkiumil. HccnegoBanue ¢yHKIUU.
CBoiicTBa NMHEHHOHN, KBaJpaTHYHOW, KYCOYHO-TMHEHHOW M  JAPOOHO-IMHEHHON  (QyHKIIHIA.
HenpepoiBable u nepuonndeckue QpyHkiuu. CoiicTBa M rpadukud CHHYca, KOCHHYyca, TaHTeHCa U
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KoTanrerca. OOparHble (QyHKIMH u uX Tpapuku. OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIIHH.
[IpeoOpazoBanus rpaduka ¢yHkauu. [apmonunyeckue konebanusa. [lpuknaanble  3amadw.
TpuroHnomerpuyeckue ypaBHEHHs] M HEPABEHCTBA, CHUCTEMbl TPUTOHOMETPUYECKUX YpaBHEHUHU.
Pemenue 3amau mponu3BOACTBEHHOTO co/epkaHus. Pelienre 3aa4 NpoOM3BOACTBEHHOTO COJCPKaHUSI.
[TocTtpoenue rpadukoB C TOMOIIBI0 KoMIbOTepHOH mporpammbl Advanced Grapher. Ilpumepbr
peLIeHHs] TPUTOHOMETPUYECKUX YPAaBHEHUN M CHCTEM YPaBHEHHIA C MCIIOJIb30BAaHUEM KOMITbIOTEPHBIX
nporpamm LoviOtvet, Universal Math Solver (UMS) - YuusepcanbHbiii Marematuueckuii Perrarens.

HapaJIJIeJIBHOCTL B MIPOCTPAHCTBE

Axcuomsl crepeomeTpun. CiaencTBUs U3 aKCHOM.
B3auMHoe pacrionoxkeHue AByX NpsIMbIX B IpocTpaHcTBe. [lapamienbHOCTh MPSIMOM U IJIOCKOCTH.
[TapannenbHocTh MockocTeil. CBOMCTBA NapajljiebHbIX IJIOCKOCTEH.

IlepnieHAUKYIAPHOCTL B IMPOCTPAHCTBE
[lepnienauKynapHOCTh NpAMBbIX. lleprneHauKynsapHOCTE NpsAMON M IUIOCKOCTU. CBSA3b MEXIY
MEPIEHIUKYISIPHOCTBIO U MApAJUIENIBHOCTEIO. [lepreHIuKyisp 1 HaKJIOHHAsA. YTOJI MEXIY NPIMOU U
10ckocTe0. TeopeMa o Tpex mnepneHaukysspax. JByrpaHHblii yroi. llepneHaMKyaspHOCTH IBYX
IJIOCKOCTEH.

Ilpakmuueckue 3anamus

[Ipu3Haky B3aMMHOIO PacHoOJIOKEHUS NPAMBIX. YTOJI MEXIY NPsAMBIMUA. B3auMHOE pacnosiokeHue
IpSAMBIX M IIOCKOCTEM. llepneHaukyissp W HaKIOHHAs K INIOCKOCTH. YTOI MEXAYy NpAMOU M
IJIOCKOCTBIO. TeopeMbl O B3aMMHOM DAacIOJIOKEHUMM IPsIMOM M IUIOCKOCTH. Teopema o Tpex
MIEPIEHIUKYISIPAX.

[Ipu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX U EPIEHIUKYJISIPHBIX IUIOCKOCTEN. PaccTosiHue OT TOYKH 110
IIJIOCKOCTH, OT IIPSIMOM 10 INIOCKOCTH, PACCTOSHUE MEKAY IUIOCKOCTSMH, MEKY CKPEIIMBAIOIUMHUCS
MPSIMBIMHU, MEXY TPOU3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE.

[TapannensHoe MPOEKTUPOBAHUE U €0 CBOMCTBA. Teopema o niowaou opmocoHanbHOU npoeKyuu
MHO20Y20/1bHUKA. B3aMHOE pacronokeHue NpOCTPaHCTBEHHBIX (QUTYP.

KoopauHatel 1 BeKTOpPHI

[IpsimoyronbHas (AekapToBa) cUCTEMa KOOPAMHAT B MPOCTpaHCTBe. POpMyna pacCTOSIHUS MEXIY
IBYMsI TOUKaMH. Y paBHEHUS CPEPBI, n10CKOCMU U NPSAMOU.

Bextopsl. Monyne BekTopa. PaBeHCTBO BeKTOpOB. Cll0KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucno. PasioxkeHne BEKTOpa 10 HalpaBiICHUSAM. YTOJ MEXAY AByMs BeKTopaMu. IIpoeknus BekTopa
Ha ocb. Koopannats! BekTopa. CKajasipHOE IPOU3BEICHUE BEKTOPOB.

Hcnons3oBaHne KOOpAUHAT U BEKTOPOB IPU PEIIEHUHM MATEMATUYECKUX W IIPUKIIAIHBIX 3a/1a4.

Ilpakmuueckue 3anamusn

Bexkrtopsl. [leiicTBust ¢ BekTopamu. JlekapToBa cucTeMa KOOPJAWHAT B MPOCTPAHCTBE. Y pPaBHEHUE
OKpY>KHOCTH, c(hepbl, MI0CKOCTU. PaccTosiHue Mexay Toukamu. J[edCTBUS ¢ BEKTOpaMH, 3aJaHHBIMU
koopauHatamu. CKaJasipHOE MPOU3BEIECHHE BEKTOPOB. BEKTOpHOE ypaBHEHHE IMPSAMON M ITOCKOCTH.
Hcrnons3oBanne BEKTOPOB MIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHHU.

IIpousBoaHas pyHKIUH
IMocaenoBareabHocTH. CrocoOBI 3aJaHUs U CBOMCTBA YMCIOBBIX MOCIEI0BATEILHOCTEM.

Ilonamue o npedene nocnedosamenvrnocmu. Cyujecmgeosanue npeoeia MOHOMOHHOU 02PAHUYEHHOU
nocneoosamenviocmuy.  CymMMUpOBaHWE  TOCienOBaTenbHOCTEH.  beckoHewnHo — yOwIBaromias
T€OMETPUYECKAsI POTPECCUS U €€ CyMMa.

IIpoussoanas. Ilpupamenue aprymenta ¢ynkuuu. Omnpeznenenue mpousBojgHoi. IlpaBuna
BBIYHMCIICHHS TPOU3BOAHOM. [Ipor3BOIHBIE CYMMBI, pa3HOCTH, MPOU3BEACHMS, YacTHOTO. [Ipon3BoiHas
cnoxHoit ¢yHkuuu. [IpowsBogHas TpUTOHOMETpUYECKUX GYHKIUNA. [Ipou3soodnvie o0Opammoll
@dyHKYUU U KoMno3uyuY GyHKYUU.



Ilpakmuueckue 3anamusn

YucnoBas mociie0BaTeNbHOCTh, CIIOCOObI €€ 3a/laHusl, BEIYUCICHHS YWICHOB MOCIEI0BATEIbHOCTH.
IIpenen nocnenoBaresbHOCTU. beckoHeuHO yObIBaroIas reoMeTpuyeckast porpeccusl.

[TpaBuna u popmynsl tupdepeHnnpoBanms, Ta0IULA TPOU3BOIHBIX HIEMEHTAPHBIX ()YHKIIUH.

[IpousBomHasi TpuroHoMmerpudeckux (yHknumii. HaxoxaeHue TPOM3BOIHBIX, HCIOJB3YS

KommbioTepHyto mporpammy Universal Math Solver (UMS) - VYuuBepcanbHblii MaTemMaTn4ecKuii
Pewmarens.

IIpumeHeHne NPOU3BOAHON U NEPBOOOPA3HOI

[TonsiTie o mpowm3BOAHOW (YHKIIMH, €€ TEOMETPUUYCCKUM W (PU3MUECKHH CMBICI. YpaBHEHHE
KacartenbHOW K rpaduky ¢yHkuuu. llpuMeHeHue npou3BOAHONM K HCCIEAOBAHUIO (QYHKIMHA U
MOCTPOCHUIO TpadukoB. [IpuMepbl HCHOIB30BaHUS MPOU3BOJHOW [UIsI HAXOXKICHHS HAMIYYIIETO
peleHus B MPUKIAIHBIX 3a1adax. Bropas mpousBogHas, ee reOMeTpUYeCKUi U (PU3NYECKUI CMBICII.
Haxoxnenne ckopocTd Ui Tporecca, 3agaHHoOro (Gopmynoi u  rpadukom. llpumenenue
ONPEACICHHOTO MHTErpajia Uil HaxOXACHUs IUIOIIAJAN KpHUBOJMHEHHOM Tpaneuuu. dopmyna
Hrrorona—JleitOnuna. [Ipumepsl npuMeHeHUs HHTETpaja B PU3UKE U TEOMETPHUU.

Ilpakmuueckue 3anamusn

[Ipon3BoaHasA: MEXaHUYECKUM U T€OMETPUUYECKUI CMBICI IIPOU3BOAHOM.

VYpaBHeHue KacarenbHOW B oOmiem Bume. MccnemoBanue (QyHKIMH C TOMOIIBIO MPOU3BOIAHOMN.
Haxoxxnenne HanOoIbIIero, HAMMEHBIIETO 3HAYCHHS U SKCTPEMAaIbHBIX 3HAYEHUH (PYHKIHH.

Wuterpan m mepBooOpasHas. Teopema Hprorona—Jleitbnuna. IlpumeHenne wuHTErpama K
BBIUMCIICHUIO (PM3UYECKUX BEJIMYUH U IUIowaiei. Pemenue 3a1ay npou3BOJCTBEHHOIO COJIEPIKAHMUS.
Pemenne 3amad  MpOM3BOJACTBEHHOIO  COJAEpKaHUA. BpIMoiHEeHHWE  yHmpaKHEHUH, HCIOJIb3ys
KOMITBIOTepHYIO nporpammy Solver 1.1.

MHOrorpaHHUKH
Bepmunbl, pebpa, TpaHu MHOTOrpaHHuKA. Pazsepmxa. Muozoepannvie yenvl. Buinykivie

MmHo2o2panHuku. Teopema Jiinepa.

[Ipusma. [psamas u naknonnas npusma. [pasunsHas npusma. [apannenenunesn. KyoO.

IMupamuna. IlpaBunbHas nupamuja. YcedeHHas nupamuja. Terpasap. Cummerpuu B KyOe, B
napajiesnenurnese, B mpusme u nupamuje. CeuyeHus Kyoa, Ipu3Mbl U MUPaAMUIBL.

IIpencraBnenre o NpaBUIBHBIX MHOTOTPaHHUKax (TeTpa’ape, KyOe, OKTadape, IOJeKa’rJpe M
HUKOCAdIpe).

®opmyssl 00beMa Kyda, IpSIMOYTOJIBHOTO Tapajieenuneia, IpU3Mbl, TUPaMU/IbL.

Ilpakmuueckue 3anamus

Paznuunble Buapl MHOrorpaHHukoB. Mx wnzobpaxenus. CedeHus, pa3BepTKH MHOTOTPaAaHHHUKOB.
[Inomane mnoBepxHocTH. Buael cummerpuii B mnpocrpaHcTBe. CHMMETpUST MHOTOTPAHHMKOB.
Beruucnenue miomaneit u oobeMoB. Perenue 3aaad nMpou3BOACTBEHHOIO cofep)kaHus. PemieHue
3a/1a4, MCIOJIb3ysl KOMIIBIOTEPHYIO ITporpammy Pacuérsl mo matematuke 1.0.

Tes1a 1 NOBEPXHOCTH BpalleHHUs

Hunuuap u KoHyc. YceueHHbI KoHyc. OcHOBaHUE, BBICOTA, OOKOBas MOBEPXHOCTh, 0Opa3ymomas,
pa3BepTka. OceBble CEUEHUS U CEUEHUs, IapajlIeIbHbIE OCHOBAHUIO.

Hlap u cdepa, ux ceuenus. Kacarenpnas miockocts k cepe. @opmynbl MIIOMIAIM TOBEPXHOCTEMN
nuIuHApa 1 Konyca. opmyiibl o0beMa 1apa u miomaan chepsl.

Ilpakmuueckue 3anamus

Paznuunbie Buasl Ten BpameHus. x usobpaxenus. CedeHus, pa3BepTKu Ten BpauieHus. [Inomanb
MMOBEPXHOCTH. Bunabl cummerpuii B mpoctpaHcTBe. CuUMMETpusi Tel BpalleHHs. Belumcienue
momasei u o0beMoB. Pemenne 3ama4 mpou3BOACTBEHHOTO CoiepKaHus. Perenue 3a1ad, UCToOIb3ys
KOMIIBIOTEpHY!O ITporpamMMmy Pacuérel no maremaruke 1.0.

IHoka3zarenbHas, Jorapupmmuyeckasi M creneHHass yHKUuu
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Kopuu u crenenn. KopHu HaTypanbHOW cTeleHM U3 uucia M HUX cBoiictBa. CreneHu c
palMOHAJIBHBIMU IIOKa3aTeIsIMM, HMX cBOMCTBA. (CTeneHW ¢ JACUCTBUTEIbHBIMU ITOKA3aTEIISIMHU.
CBolicTBa CTENEHHU C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapugm. Jlorapupm uucina. OcHOBHOE JorapuMuyeckoe TOXIECTBO. JlecsaTuunsie u
HaTypajibHble Jorapudmsl. [IpaBuia neiicTuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBaHHIO.

IIpeoOpa3oBaHue  palMOHAIbHBIX, HUPPALMOHATIBHBIX  CTENEHHBIX, IIOKa3aTeNbHbIX U
norapuMUUECKuX BbIpakeHuil. OnpeneneHus (pyHKIMIA, ©X CBOWCTBA U TPapHKH.

HppaunoHanbHble, NOKa3aTeldbHble U JOrapupMHUUECKUEe YypaBHEHHMS M cUCTeMbl. OCHOBHBIE
IIpUEMBbl UX pelieHus (pas3iloKeHUE Ha MHOXKUTEIM, BBEJACHHE HOBBIX HEHU3BECTHBIX, IOJCTAHOBKA,
rpaduUecKuii METox).

HppaunoHnanbHble, MOKa3aTelbHble U JorapupMuueckue HepaBeHCTBA. OCHOBHBIE NPHEMbI MX
pemenust. Miconb3oBanue cBOMCTB U rpadukoB (yHKIMN IpU PELICHUH YpaBHEHUH U HEPAaBEHCTB.

Ilpakmuueckue 3anamus

Apudmernueckue necTBUSA HAJ 4HMCIAMM, HAXOXAECHUE NMPUOIMKEHHBIX 3HAYCHUH BEJIWYMH U
MOTPEUIHOCTEN BBIYMCICHUH (a0COIOTHON U OTHOCUTEINIBHOM), CPAaBHEHHE YUCIIOBBIX BBIPAXKECHUH.

Brruncnenue u cpaBHeHUE KOpHEW. BbINonHEHNE pacyeToB ¢ paJuKalaMH.

Pemienne wmppanmonaneHbIx ypaBHeHUi. HaxoxkaeHne 3HAY€HHMI CTENEHEeW € paldOHAIbHBIMHU
nokazatessimu. CpaBHeHue creneneil. [IpeoOpa3zoBanus BeIpaKeHUM, COACpKaluX cTeneHu. Pemenue
II0KA3aTEeJIbHBIX YPABHEHUM U HEPABEHCTB.

Pemenue npukiaaHbIX 3a1ad.

Haxoxnenue 3HaueHuil sorapudma 1o Mpou3BONIBHOMY OCHOBaHHio. Ilepexox oT oaHOro

OCHOBaHUSI K Jpyromy. Beluncienune u cpaBHeHue JsorapudmoB. JlorapupmupoBanue u
MOTEHLMpOBaHUE BbIpakeHUH. [IpuOnnKEHHbIE BBIYMCICHUS U PEUICHUs MPUKIAJAHBIX 3a]ad.
Pemenue norapudmuyeckux ypaBHEHHUHW U HEpaBeHCTB. PelieHue 3amay  IPOU3BOACTBEHHOTO
conepxkaHus. PemeHue ypaBHEHMH W HEPABEHCTB, MWCIOJb3ysd KOMIBIOTEPHYIO IPOTpaMMy
Universal Math Solver (UMS) - VuuBepcanbHblli MartemaTnueckuii Pemarens u  mporpammy
LoviOtvet.

9J1eMeHTBI KOMﬁHHaTOpHKI/I, TECOPUHU BEPOATHOCTH, MaTeMaTH4eCKOH CTATUCTHUKH

JJjieMeHTbl KOMOMHATOPUKH. OCHOBHbBIE MOHATHS KOMOMHATOPHMKH. 3a/Jaud Ha MOJCYET 4YucIia
pa3MelIeHni, epecTaHoBOK, coueTaHnil. Pemenne 3axau Ha nepebop BapuanTtoB. Dopmyna OuHOMaA
Herotona. CoiicTBa OMHOMUHANBHBIX Kod(dunmenTo. Tpeyronbauk [lackans.

JJieMeHThI Teopuu BeposiTHOcTeil. CoObITHE, BEPOSITHOCTh COOBITUS, CIIO)KEHHE U YMHOXXEHHE
BepOSTHOCTEH. [lonamue o Hezasucumocmu codovimuii. JJUCKpemuas ciyuaiiHdas 6eIuyund, 3aKOH ee
pacnpeoenenus. Qucnogvie xapakmepucmuky OUCKpemHOU CIyuauHol eeauyunbvl. [lonamue o 3axowne
OonbUIUX YUcCen.

DJjieMeHTbl MaTeMaTH4eckoill craTucTukM. [IpencraBineHue NaHHBIX (TaONMIBI, JHArpaMMBI,
rpaduKy), eeHepanbHas cO80KYNHOCMb, 8blOOPKA, cCpedHee apupmemuueckoe, meouana. llonamue o
3a0auax mMmamemamuieckou cmamucmuky.

Pewenue npaxmuueckux 3a0ay ¢ npumMeHeHuem 6eposmHOCIHbIX MeMo008.

Ilpakmuueckue 3anamusn

Hctopus pa3BUTUS KOMOMHATOPHUKH, TEOPUH BEPOSTHOCTEH M CTATUCTUKU M MX POJIb B Pa3IMYHBIX
chepax UerIoBeUECKOW >Ku3HeAesTenbHOCTU. [IpaBuia xomOmHaTOpuku. PemieHne KOMOWHATOPHBIX
3amad. Pa3memenus, codetanuss W nepectaHoBkd. buHom HperoroHa u TtpeyronsHuk Ilackans.
[IpukiagHele 3aqa4m.

Kiaccnueckoe omnpeneneHue BEpOSTHOCTH, CBOMCTBA BEpPOSTHOCTEM, TeOopeMa O CymMMme
BepoATHOCTe. Bbruucnenune BeposiTHocTed. [lpuknagneie 3amaun. IlpencraBieHue YUCIOBBIX
nanHbIX. [Ipukinagaeie 3anaun. Pemenne 3a1a4 npon3BOACTBEHHOTO COIEPKAHUS.
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HTorosoe noBropeHue

Pemenne ypaBHeHHIl M HepaBeHCTB. TOXKIeCTBEHHBIE NPeoOpa3OBaHUS HMPPALUOHAIBHBIX,
CTCIICHHBIX, JOrapupMHUUECKUX, IIOKa3aTeNbHbIX, TPUTOHOMETPUUECKUX BBIPAKCHUM.
MHOTOrpaHHUKH, HMX TOBEpXHOCTHM M 00BEMBI. Tenma BpamieHHs, MX IMOBEPXHOCTH U OOBEMBI.
[TapamnensHOCTB B IpocTpaHcTBe. [lepnenauKynsapHOCTs B IpocTpaHcTBe. KoopauHaThl U BEKTOPBI.

[TpoOHas mrucbMeHHast SK3aMeHaIlMOHHas padoTa.

Ilpakmuueckue 3anamus

IToBTOpEHME M3YYEHHOIO MaTepuUaa.

Conep:xanue npopujibHON cocTaBJsAONIEH

[IpodmibHoe o00ydeHue - cpenctBo auddepeHMaud W HHIWBHIyIH3AIMH  OOYyYCHHS,
MO3BOJISIFOIIETO 332 CUET M3MEHEHUH B CTPYKTYpE, COJCPKAHWU W OpraHM3aluu 00pa3oBaTebHOTO
nporecca 0ojiee MOJHO YUYUTHIBATh UHTEPECHI, CKIIOHHOCTH M CIIOCOOHOCTH OOYYaromuXcs, CO3/1aBaTh
YCIIOBHS JJIsl X OOYUEHHSI B COOTBETCTBUU C X MPO(PECCHOHATEHBIMI HHTEPECAMHU.

Jus peanmzanu NpOoQHIBLHOrO OOydYeHHsS B TpyINIax MpPH HM3YYEHUH Kypca MAaTEeMaTHUKU I10
OIIPEJICICHHBIM TEMaM BKJIFOYAIOTCS CIEIYIOIIME BOIPOCHI, KOTOPBIE PACCMATPHUBAKOTCS KakK IPU
MIPOXOXKICHUU MaTepralia, Tak U MPU PEIICHUN 3a71ad.

ITapanieJbHOCTH B IPOCTPAHCTBE
Axcuomsl crepeomeTpur. CeICTBUS U3 aKCHOM.
B3anMHOe pacnosnokeHue IByX NpsMbIX B IIPpOCTpaHCTBE. [lapaiienbHOCTh NPSIMON U IIJIOCKOCTH.
[TapannensHOCTB TUIOCKOCTEN. CBOMCTBA NapajIeIbHBIX TIOCKOCTEH.

ITepneHIMKYJIAPHOCTL B IPOCTPAHCTBE
[lepnenukynapHOCTh OpAMbIX. lleprneHauKyasspHOCTE NpsAMON U IUIOCKOCTU. CBSA3b MEXAY
NEPIEHIUKYIIAPHOCTBIO U NApAJIIEIBHOCTBIO. [lepnenauKymnsap U HakJIOHHAsA. YTOJ MEXAY NPsSMOH U
IJIOCKOCTBIO. Teopema 0 Tpex nepneHaukyispax. [[ByrpaHHbeiil yroia. IlepneHAMKYISIpHOCTE ABYX
IIJIOCKOCTEM.

Ilpakmuueckue 3anamus

IIpu3Haky B3aMMHOIO PACIIONIOKEHU MPAMBIX. YTOJI MEXKIY NpsAMbIMUA. B3auMHoe pacrionoxeHue
NpSAMBIX U IIOCKOCTEH. llepneHaukyissp ¥ HaAKIOHHAs K INIOCKOCTH. YTON MEXAY NpAMOU U
IJIOCKOCTBIO. TeopeMbl O B3aUMHOM DAacIOJOKEHUM IPsIMOM M IUIOCKOCTH. Teopema o Tpex
MEPIEHIUKYIIAPAX.

[Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHbIX U MEPIEHIUKYISIPHBIX IUIOCKOCTEN. PaccTosiHue OT TOUKH 110
IIJIOCKOCTH, OT IPSIMOM 10 INIOCKOCTHU, PACCTOSHUE MEKAY IUIOCKOCTSMH, MEKIY CKPEIIUBAIOIUMUCS
NPSMBIMH, MEKAY MPOU3BOIBHBIMH (PUTYpaMu B IPOCTPAHCTBE.

[TapannenbHoe MPOEKTUPOBAHKUE U €T0 CBOMCTBA. Teopema o niowaou opmo2oHanbHOU npoeKyuu
MHO20y20NbHUKA. B3auMHOE pacmonokeHue NpoCcTPaHCTBEHHBIX GUTYp.

MHOrorpaHHUKH
Bepmunbl, pebpa, TpaHu MHOTOTpaHHHWKA. Paszsepmka. Muozoepannvie yenvl. Buinykivie

MHo2oepanHuku. Teopema Jiinepa.

[Tpusma. [Ipsamast u naxnionnas npusma. [pasunpHas npusMma. [apamnenenumnesn. Kyo.

[Mupamuna. I[paBunbHas nupamuga. YcedeHHas nupamuga. Terpadap. Cummerpun B Kybe, B
napajuienienumnenae, B npusme u nupamuae. Ceuenus Kyoa, Mpu3Mbl U TUPAMUIBL.

[IpencraBienre O MpaBUIBHBIX MHOTOTPAHHUKAX (TeTpadape, KyOe, OKTadlpe, IOJeKadape U
HUKOCAdIpE).

dopmybl 00beMa Ky0a, TPSIMOYTOJIBHOTO MapajuIeeuIie 1a, TPU3MBbI, ITHPAMHU/TBI.

Ilpakmuueckue 3anamusn

Paznuunple BuAbl MHOTOTpaHHUKOB. X m3o0paxkenws. CeueHus, pa3BEpPTKH MHOTOTPAHHUKOB.
[lnomanes mnoBepxHocTH. Buasl cummerpuit B mnpoctpaHcTBe. CHUMMETpPUST MHOTOTPAHHUKOB.
Brruncnenue mnomazaeit u oobemMoB. Pemienue 3a1au mpon3BOACTBEHHOTO COIEPKaHUSI.
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Tea 1 IOBEPXHOCTH BpalleHHUs

Hunmuuap u KoHyc. YceueHHbIH KoHyc. OCHOBaHUE, BBICOTA, OOKOBast MOBEPXHOCTh, 0Opa3yromas,
pa3BepTKka. OceBble CEUEHUS U CEUEHUs, TapajlieIbHble OCHOBAHUIO.

Hlap u chepa, nx ceuenus. KacarenpHast miockocts K chepe. PopMyIbl IO TOBEPXHOCTEH
LWINHAPA U KoHyca. PopMyIbl o0beMa 1apa 1 1omanu chepsl.

Ilpakmuueckue 3anamus

Paznuunsie Buasl Ten Bpamenus. Ux nzo0paxenus. Cedenus, pa3BepTKu Ten Bpauienus. [lnomanp
IIOBEPXHOCTU. Buasl cummerpuii B mnpoctpaHcTBe. CHUMMETpusi Tell BpalleHus. BwluuciieHne
iomazaei u oobeMoB. Perienue 3a1a4 Mpou3BOACTBEHHOIO COAEPIKAHUS.

TEMATHYECKOE IINTAHUPOBAHHUE
Texuuueckuii npo¢guiib npodgeccHOHAIBHOT0 00pa30BaHUS

[Tpu peanuzanum copepkanusi 00mE00pa3oBaTeIbHON YUeOHON AUCIHUILTUHBI «MareMaTHkay B
npenenax ocsoerus OITOIT CIIO na 6a3e 0CHOBHOTO 00IIEro oOpa3oBaHUs C MOJTYYCHHEM CPEIHErO
obmiero oopaszoBanus (IITICC3) makcumalibHas yaeOHas Harpy3Kka 00ydJaronuxcsi COCTABIISCT:

o npoeccusam CIIO Texuuyeckoro npoduis — 234 yac, U3 HUX ayAuTOpHas (oOs3aTenbHast)
Harpy3ka oOOyd4aroIIMXCs, BKJIIOUYAs MpaKTHYECKUe 3aHsATHsI, — 234 4aca; BHeayIuTOpHAs
caMmocTosiTeNbHas padota cTyaeHToB — 0 yacos.

TEMATUYECKUH IVIAH
HaumenoBanue pazzaena KonnuecTBo yacoB
O6Bem Teoperuueckoe
00pa3soBaTesbHOM o6yueHue
HAIpy3Kd
[ToBTOpenue 10 10
TpuroHomeTprieckrue QYHKIIUN U TPUTOHOMETPHUCECKUE YPaBHEHHS 45 45
[MapaniaensHOCTh B MPOCTPAHCTBE 12 12
[leprieHANKYIIPHOCTH B IPOCTPAHCTBE 14 14
KoopauHaTs! 11 BEKTOPHI 14 14
[TpousBonHas GyHKIMN 15 15
[TpumeHeHne MPOU3BOAHON 1 EPBOOOPa3HOM 26 26
MHororpanHuku 17 17
Tena v TOBEPXHOCTH BpaICHUS 16 16
[Toxa3zaTenbHas, TorapudMUIecKas, CTeIeHHAs (PYHKIIUU 35 35
DOneMeHTHl KOMOMHATOPUKH, CTATHCTHKH H TEOPHH BEPOSTHOCTEH 15 15
HroroBoe moBTOpeHue 15 15
Hroro 234 234
Ilpomescymounan ammecmayusn é hopme IK3ameHa
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOU JEATEJIbHOCTH

CTYJIEHTOB

Conep:xanue
o0yueHust

XapaKkTepuCTHKA OCHOBHBIX BU/IOB [IeAATeIbHOCTH CTYICHTOB
(Ha ypoBHe Y4eOHBIX JelCTBHI)

AJITEBPA

IHOBTOPEHME HIKOJIBHOI'O KYPCA

O3HaKOMJIEHHE C POJIBI0 MATEMAaTHKH B HAyKe, TEXHUKE, IKOHOMHKE,
WH(GOPMAITUOHHBIX TEXHOJOTHAX U MPAKTUYCCKON JICATEIBHOCTH.

BrimonHeHue apudMeTHIeCKUX ACHCTBUN HAl YMCIAMHU, COYETAs YCTHBIC U
MUCHMEHHBIE TIPUEMBI.

HaxosxneHre mpuOIMKEHHBIX 3HAUCHUHN BETHMYHUH U TIOTPEITHOCTEH BBIUUCICHMI
(aOCOIIIOTHOM ¥ OTHOCHUTENBHON ); CPABHEHHUE YHCIIOBBIX BHIPAKCHUM.
HaxosxneHre ommOoK B TpeoOpa3oBaHUAX M BRIYUCICHUAX (OTHOCUTCS KO BCEM
MTyHKTaM IPOTPaMMBI).

TPUTOHOMETPUUYECKHUE ®YHKIIUU U TPUTOHOMETPUYECKHUE YPABHEHUA

OcnosHnvie N3ydenue pagraHHOTO METO/1a U3MEPEHHUS YTIIOB BpAILeHUS U
nouamus WX CBS3H C TpagycHOW Mmepoil. M3o0pakeHne yIioB BpaileHHS Ha OKPY>KHOCTH,
COOTHECEHHE BEJTMUMHBI YIJIa C €r0 PACIOI0KEHUEM.
DopMyTUpOBaHUE ONpPENENICHNH TPUTOHOMETPUYECKUX (QYHKIMH JUIsL  YIJIOB
MOBOPOTa W OCTPBIX YIJIOB MNPSMOYTOJBHOTO TPEYTOJIbHUKAa M OOBSICHEHHE WX
B3aUMOCBSI3U
Ocnosnvie [IpumeHeHne OCHOBHBIX TPUIOHOMETPHUUYECKHX TOXKIECTB Ui  BBIYMCIICHUS
mpuzoHoMempuyeckue | 3HAYCHUH TPUTOHOMETPUIECKUX QYHKIUH 110 OTHOW M3 HUX
mooicoecmsa
IIpeobpazosanus W3yyeHre OCHOBHBIX (OPMYJI TPUTOHOMETPHH: (DOPMYJIBI CIOKEHHS, yIBOCHUS,
npoCcmeuux npeoOpa3oBaHus CYMMBI TpPUTOHOMETPHUYECKHX (YHKIUH B IPOU3BEACHUE H
Mpu2oHOMempu4eckux | TPOU3BEIEHUS B CYMMy M TpPUMEHEHHWE TIpU  BBIYUCICHWH  3HAYEHUS
8bipadiceHull TPUTOHOMETPUUECKOTO BBIPAYKEHHS U YIIPOLICHUS €TO.

O3HakOMJIEHHE CO CBOWCTBAMM CHMMETPUHU TOYEK HA EAMHHYHONW OKPYXKHOCTH U
NpUMEHEHHUE WX JUIsl BBIBOJIa POpMYI IpUBEICHUS

@ynkyuu. [lonamue o
HenpepwvleHoCmu

O3HaKOMJIEHHE C TIOHATHEM NIEPEMEHHON, IPUMEPaMHU 3aBUCUMOCTEMN
MEXly IEPEMEHHBIMH.

@ynxyuu O3HakOMJICHHE C TOHITHEM TpaduKa, OINpeAcTeHUE NPHHAICKHOCTH TOYKH
rpaduky ¢ynkuun. Onpepenenue mo Gopmyse mpocTeiieil 3aBUCUMOCTH, BHJIA €€
rpaduka. Beipaxenue mo popmyie
OJIHOU NEPEMEHHON Yepe3 Ipyrue.

O3HaKOMJICHHUE C onpesiesiecHueM (PyHKIMHU, POPMYITHMPOBaHUE €T0.

Haxosxnenue obnactu onpeneneHus ¥ 00J1acTy 3HaueHUH (GYHKIUH
Csoticmea O3HakoMJIeHHE C mpuMepaMH (YHKIMOHAIBHBIX 3aBUCHMOCTEH B pealbHBIX
ynxyuu. MIpOIECCax U3 CMEKHBIX TUCIUITIINH.

I'paghuueckan O3HaKOMJIEHHE C I0Ka3aTENbHBIMU PacCyXIEHUSIMH HEKOTOPBIX

uHmepnpemayus. CBOWCTB JIMHEHHOM H KBaApaTW4yHOW (YHKIMHA, NpPOBEIECHHE HCCIIEAOBAHUS

Ipumepur JMHEHHOH, KYCOYHO-JTMHEHHOH, IpOOHO-TMHEHMHOM W KBaApaTHMYHON (QyHKIMH,

(DYHKYUOHANBHBIX
3asucumocmeli 8
PeanvbHblX npoyeccax u
ABNEHUSX.

Obpammuvie Gyukyuu.
Tpueonomempuuecxue

yHrxyuu

MOCTPOCHUE HMX TpPadUKOB.
HUccnenoanne GyHKIUN.
Cocrasienue BU0B GYHKIHUH 110 JAHHOMY YCJIOBHUIO, peIlICHHE 33/1a4 HA SKCTPEMYM.
Brimonuenue npeodpazoBanuii rpaduka QyHKIMH

WzyueHne moHsTHST 00paTHOW QYHKIUH, ONpeie]ICHNe BUIa U TIOCTpOeHUE Tpaduka
oOpaTHOH (DyHKIMH, HAXOXKAECHUE ee O0NacTH OIpeAesieHus U 00JacTh 3HaYSHHH.
IIpumenenre cBOMCTB (DYHKITHI TP MCCIETOBAHUH ypaBHEHHWH M PEIICHUH 3ajad
Ha DKCTPEMYM.

O3HaKOMJICHHE C TIOHSATHEM CIIOXHON (QyHKINH.

Brrunciienne 3HaueHui QyHKIUH 110 3HAYSHUIO apTyMEHTa.

OnpeiesieHre MOJIOKEHNST TOUYKH Ha IpadUKe 10 ee KOOpJAWHATaM M Ha00OPOT.
O3HakOoMJIEHHE C  IIOHSTHEM  HEIpPEphIBHOM  MepuoAMYecKod  (yHKuuw,
(dopMynupoBaHHE CBOMCTB CHHYCa U KOCHHYCA, TOCTPOEHHE UX TpaduKoB.
O3HakOMJIGHHE C TIOHATHEM TapMOHMYECKHX KojiebaHHMM M mpumepamu

IMoctpoerne wu ureHne rpadukoB (HYHKIHH.
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TapMOHUYECKUX KOJICOAHUH IS OITUCAHMS MPOIIECCOB B (PU3UKE U APYTHX 00JIACTSIX
3HAHUS.

O3HakOMJIGHHE C  TIOHATHEM  pa3pblBHOM  TEpUOAWYECKOW  (YHKIHWH,
(hopMyIMpoBaHUE CBOWCTB TAHI'CHCA U KOTAHT'CHCA, IIOCTPOCHHE UX TPaUKOB.
IIpumenenre cBOWCTB (YHKIMIA I CpaBHEHWS 3HAYCHWH TPUTOHOMETPHUECKHX
(GYHKIHA, pemeHws] TPUTOHOMETPHIECKIX YPaBHEHHH.

[Noctpoenue rpadukoB OOpaTHBIX TPUTOHOMETPUYECKUX (DYHKIUI M ompeeeHue
1o rpa)ukaM UX CBOMCTB.

Brimoaenune mpeobpazoBaHus rpa@uKoB

Apxcunyc,
apxKocuHyc,
apxmaueenc yucia

O3HaKOMJIEHHE C TIOHATHEM OOPAaTHBIX TPUTOHOMETPHUIECKUX (DYHKITHIA.

W3ydenue omnpeneneHWi — apKkCMHYca, apKKOCHMHYCa, apKTaHTeHCa  YUCIa,
(dopMynupoBaHUE WX, N300paKeHNE Ha CTUHIUYHOW OKPY>KHOCTH, IPUMEHEHHUE MPH
pelIeHU YpaBHEHUN

Ipocmertiwiue
mpusoHoMempuyecKue
VpasHeHus, u
HepaseHcmea

Pemenne 1o QopMmynaM M TPUTOHOMETPUYECKOMY  KpPYyry  MPOCTEHIINX
TPUTOHOMETPUUYECKUX YPABHECHUH.

[IpumeneHre OOMMX METOMOB DEIUICHHs ypaBHEHWH (IIPUBENCHHE K JIMHEHHOMY,
KBaJI[PAaTHOMY, METOJ pAa3l0KEHHS Ha MHOXHWTENIH, 3aMEHBl IePEeMEHHON) MpH
pELIEHUN TPUTOHOMETPUUECKUX YPABHEHUM.

YMeHHe oTMedaTb Ha Kpyre pelieHus MPOCTEHIINX TPUTOHOMETPUYECKUX
HEPAaBEHCTB

I'EOMETPUSA

Iapannenvrocms 6
npocmpancmee.
Ilepnenouxynsaprocmeo
6 NpOCmpancmee.

QopMyJIMpOBKA U IPUBEICHHUE  JOKA3aTEIbCTB  IPU3HAKOB  B3aWMHOIO
pacmoioXKeHHus NPsAMBIX W IIOCKOCTEM. Pacmo3HaBaHme Ha depTekax M MOAEIAX
pa3IN4YHBIX CIy4acB B3alMHOTO pACIHOJOXKEHHA MpPSIMBIX MW IIOCKOCTEW,
apryYMEHTUPOBAHKUE CBOMX CyxAcHUU. DOpMYyIUPOBAHUE ONPENCICHUMN, TPU3HAKOB
U CBOICTB NApAJUICJIBHBIX M INEPHEHAUKYJSPHBIX IUIOCKOCTEH, ABYTPAHHBIX H
JIMHEHHBIX YTJIOB.

BrInosTHEHNE TOCTPOEHHS YTIOB MEXAY MPAMBIMH, IPSIMON U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU 110 OIIMCAHUIO M PACIIO3HABAHKME UX HA MOJEISX.

[IpuMeHeHne MPU3HAKOB M CBOMCTB PACHOJIOKEHHS MNPAMBIX U IUIOCKOCTEU IpHU
pELIEHNH 3a1a4.

N306paxeHrne Ha pUCyHKax M KOHCTPYHMPOBAaHME Ha MOJEINAX MEPIEHAMKYISIPOB U
HAKJIOHHBIX K IUIOCKOCTH, IPSIMBIX, MapajulelbHBIX IIOCKOCTEH, YIJIOB MEXIY
NPSAMOM U MJIOCKOCTBI0 M 000CHOBAaHHUE MTOCTPOCHUSI.

Pemenne 3agay Ha BBIYUCIEHHE TeOMETpPUYECKHX BeJW4YuH. OmnuchIBaHHE
paccTostHUsl OT TOYKM JO IUIOCKOCTH, OT MNPSAMOHM A0 IUIOCKOCTH, MEXIY
IUIOCKOCTSIMHM, MEXIY CKPEIIUBAIOIIMMHUCA MPSIMBIMH, MEXIY MPOU3BOIBHBIMHU
(urypamu B IpOCTPaHCTBE.

®opMynHpOBaHHE W JOKa3bIBAHHE OCHOBHBIX TEOPEM O pacCTOSHHUSIX(TeopeM
CYLIECTBOBAHUS, CBOMCTBA).

N3o0paxkeHHe Ha YepTe)KaX M MOJENAX pAacCTOSHUS M OOOCHOBaHHME CBOHMX
cyxxaernid. OnpeneneHue 1 BEIYHCIEHHE pacCTOSHUI B mpocTpaHcTBe. [IpuMenenue
(bopMyII ¥ TeopeM TUIAHUMETPUH JUTS PEIICHUS 3a/1a4.

O3HakOMJIEHHE C TIOHATHEM NapajlIeNbHOTO MPOEKTUPOBAHUS U €ro CBOWCTBaMHU.
@opMynMpOBaHWE  TEOPEMbl O  IUIOIAAM  OPTOTOHAIBHOHM  IPOEKLHH
MHOT'OyTOJIbHHUKA.

[IpumeHenue Teopuu A1 000CHOBaHMS IOCTPOSHHUH U BHIYMCIICHHH.
ApryMEHTHpPOBaHHE  CBOMX  CYXIEHMM O  B3aMMHOM  DPAaCIIOJIOKEHUH
MPOCTPAHCTBEHHBIX QUTYD

Mmuozoepannuku

Onucanne W XapakTepUCTHKA Pa3IMYHBIX BHIOB MHOTOTPAaHHUKOB, IEPEYUCICHUE
UX 3JIEMEHTOB U CBOMCTB.

N300paxxeHre MHOTOTPAaHHUKOB W BBIMTOJHEHHE TIOCTPOCHHS HAa H300PKEHUSIX U
MOJIEJISIX MHOTOTPaHHUKOB.

Brrunciienne TUHEHHBIX 3J1EMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOHQUTYPALHAX,
apryMEeHTUPOBAHUE CBOUX CYKICHHH.

XapakTepucTuka ¥ HM300paKeHHE CEUYeHHS, pa3BepTKH MHOTOI'DAaHHHUKOB,
BBIUMCJIEHHE TUIOIAEN TOBEPXHOCTEM.

[locTpoenne npocremx cedeHuit Kyoa, npu3Msl, mupaMuasl. [IpumMenenue gpaxkros
U CBEJICHUH U3 IUIAHUMETPHUHU.
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O3HakOMJICHHE C BHJAaMH CHMMETPHI B TIPOCTPAHCTBE, (HOPMYJIHUPOBAHUC
omnpejeeHui U CBOMCTB. XapaKTepUCTUKAa CUMMETPUM MHOTOTPaHHUKOB.
TIpumeHeHne CBOMCTB CUMMETPHUH TP PEIICHUH 3a]1a4.

Hcnonk3oBaHue NPUOOPETEHHBIX 3HAHWUW IS WCCICIOBAHUS W MOJICITHPOBAHUS
HECJIOKHBIX 3a71ad.

N3o0paxeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBIITOJIHEHHE PUCYHKOB IO YCIOBHUSIM
3a1a4y

O3HaKOMJICHHE C MOHATHSIMH TUIOIIAIU U 00beMa, aKCHOMaMH U CBOMCTBaMHU.
Pemenne 3amad Ha BBUKCICHHWE IUIOMAACH IUIOCKMX (GUTYp C TpUMEHEHHEM
COOTBETCTBYIOIIMX (QopMyn U (akToB H3 TUTaHHMEeTpuu. M3ydeHume TeopeM O
BBIYMCJICHUA O0OBEMOB IMPOCTPAHCTBEHHBIX TEN, PEIICHHE 3a/Jad Ha MPUMCHEHUC
¢opmyn BeauCIeHUs 00beMOB. M3yduenme ¢opmysn A BBIYUCICHUS IUIOIIAICH
MMOBEPXHOCTEH MHOTOTPAHHUKOB.

Tena u noeepxrocmu
epauieHus

O3HakoMJIEHHE C BHJAaMU Tel BpalleHus, (GOpMYJIUPOBAHHE WX ONpENeICHUH U
CBOCTB.

DopMyIHpOBaHIE TEOPEM O CEUEHUH IIapa MIOCKOCTHIO U IIOCKOCTH, KacaTelbHON
K cepe.

XapakTepucTHKa U H300paskeHHe Tell BpallleHHs, MX pa3BEepTKU, CEUCHUS.

Pemienne 3amay Ha NOCTPOCHHE CEUCHUM, BBIYMCICHHUE JIMH, PACCTOSIHHUM, YTJIOB,
mwiowaneil. [lpoeaeHne noka3aTeNbHBIX PACCyKICHUN NPH PELLICHUH 3a1a4.
IIpumeHeHue CBOWCTB CUMMETPUM IIPU PEIICHUHM 3a7a4 Ha Tejla BpallcHMS,
KOMOMHAIIMIO TEJL.

N3ob6pakeHre OCHOBHBIX KPYTJIBIX TEN U BHITOIHEHNUE PUCYHKA IO YCIOBUIO 3a7a9d
O3HaKoOMIIEHHE C TOHATUSIMHA miomanu u 06’beMa, aKCHOMaMH U CBOMCTBaMHM.
Pemienne 3amad Ha BBIYHCICHHE IUIOINAACH IUIOCKMX (UTYp C TpUMEHEHHEM
COOTBETCTBYIOIIMX (QopMyn U (akToB W3 TUTaHUMEeTpuu. H3ydeHue TeopeM o
BBIUMCIIEHHH OOBEMOB IMPOCTPAHCTBEHHBIX TEJ, PElICHHE 33/Jad Ha MPUMEHEHUE
¢dopmyn BeuMcneHHss 00beMOB. M3ydeHue Qopmyn Ans BBIYHCICHUS IIIOMIAACH
MTOBEPXHOCTEH TEJ BPAIICHHUS.

O3HakKOMJIGHHE C METOJOM BBIYMCIICHUS ILUIOMAAN TIOBEPXHOCTH ceprl. Pemrenue
3a]a4 Ha BBIYUCIIEHHUE MJIONIa/Iel TOBEPXHOCTH IPOCTPAHCTBEHHBIX Tell

Koopounamul u
6EKMOpPbL

O3HakOMJIEHHE C TIOHATHEM BeKTOpa. M3ydueHne nekapToBOil CHCTEMBI KOOPJUHAT B
MIPOCTPAHCTBE, TOCTPOEHHE IO 3aJaHHBIM KOOpAWHATaM TOYEK M IUIOCKOCTEH,
HaXO0XJIEHUE KOOPIUHAT TOYEK.

Haxoxaenue ypaBHEHHMI OKPYXHOCTH, c(epbl, TIJIOCKOCTH. Bwrumcienne
pacCTOSTHUI MEXy TOUKaMH.

N3ydeHne CBONCTB BEKTOPHBIX BEIWYMH, MPABWI DA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM  IIPOCTPAHCTBE, NPABWI HAXOXKACHUS KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPABWII JEHCTBUI C BEKTOPAMM, 3alaHHBIMU KOOpAUHATAMM.
IIpuMeHeHue Teopru Npy peLIeHNH 3a7ad Ha ICHCTBHSI ¢ BEKTOPaMHU.

N3ydyeHune CKaasipHOro NMPOU3BEIEHUSI BEKTOPOB, BEKTOPHOI'O YPAaBHEHUS NIPSIMOU U
IJIOCKOCTH. IIprMeHeHre Teopur IpU PELIEHUU 3a7a4 Ha JEHCTBHS C BEKTOPAMH,
KOOPAWHATHBIA METOJ, NPUMEHEHHE BEKTOPOB IS BBIYMCICHUS BEIUYUH YIIOB M
paccTOsSTHUIA.

O3HakOMJIEHHE C JOKa3aTelbCTBAMH TEOPEM CTEPEOMETPUU O B3aMMHOM
PaCIIOJIOKEHUH MPSMBIX U IJIOCKOCTEN € UCIIOJIb30BAHUEM BEKTOPOB

JIEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

Ocnosnbie nousimus
KOMOUHAmMopuKu

Uzyuenne npasuiia KOMOMHATOPUKHU W MPUMEHEHUE MIPH PEIICHNH KOMOMHATOPHBIX
3a/1ad.

Pemenne KoMOMHATOPHBIX 337]a4 METOJIOM Tiepedopa U MO MPaBHIly YMHOXEHUS.
O3HaKOMJICHHE C TOHATHUSIMH KOMOWHATOPUKH: pa3MEIIEHUsIMU, COYETaHHSIMHU,
MepecTaHOBKaMH 1 GOopMyIaMH JUIsl UX BBIYHCIICHHS.

OOBbsicHeHNE W IpUMeHeHre (OopMyJT [T BBIYHMCIICHUSI Pa3MelIeHUH, TIepecTaHOBOK
Y COYETAHUH NPU PELICHUH 3ajau.

Osnakomienne ¢ bunomMoM HproToHa U TpeyronsHuKoM [Tackas.

Pemenne mnpakTHYecKMX 3amad €  HCHOJIB30BAaHMEM IIOHATHM W MpaBHII
KOMOWHATOPUKHU
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Onemennmol meopuu

I/IsyquHe KIIAaCCUYCCKOro OIMpeACJICHUA BCPOATHOCTH, CBOICTB BCPOATHOCTH,

8eposimHocmen TEOPEMBI O CYMME BEpPOSITHOCTEH.
PaccMoTpenne npuMepoB BBIUMCIEHUS BeposiTHOCTEH. PemeHue 3amad  Ha
BBIYHMCIICHHE BEPOSITHOCTEH COOBITHI
Ilpeocmasnenue O3HaKOMJIEHHE C MPEACTABICHUEM YHUCIOBBIX JAHHBIX M UX XapaKTEPUCTUKAMH.
OaHHBIX Pemenne mpakTrdecknx 3ajad Ha 0OpabOTKY YHCIOBBIX JAHHBIX, BBIYHCIICHHE X
(mabauywl, XapaKTepUCTUK

ouazpammol, cpaguxu)

ITIOKA3ATEJIBHASL, TOTAPUMHWYECKAS, CTEIIEHHAS ®@YHKIIUNU

Kopru, cmenenu,

O3HakOMJIGHWE C TIOHSATHEM KOpPHS N-i CTEleHH, CBOWCTBAMH pAJWKaOB U

nozapugmol MIpaBUJIaMU CPABHEHUS KOPHEH.
®opMynrpoBaHHE ONPEENIEHUs] KOPHSA U CBOMCTB KOpHel. Brluucienue u cpaBHeHue
KOpHEH, BBIIOJHEHNE IPUKHUIKU 3HAUCHUS KOPHSL.
IIpeoOpa3oBaHue YNCIIOBBIX U OYKBEHHBIX BBIPKEHUM, COAECPIKAILNX PATUKAIIBL.
Brimonnenne pacueToB mo QopMyiaM, COAEPKAIIUM paIuKaibl, OCYLIECTBIISSA
HEOOXOAMMBIC TTOJICTAHOBKY | ITPeoOpa30BaHMUs.
Omnpenenenue  pPaBHOCWIBHOCTM — BBIp@KEHMH ¢ paaukanaMu.  Pemenue
HppalMOHaIbHBIX YPAaBHEHUM.
O3HaKkoMIIEHHE C TOHATHEM CTETEHH C JeHCTBUTEILHBIM ITOKa3aTeIeM.
Haxoxnenue 3HAYCHUH CTETICHH, UCTIONB3YSI npu HEO0X0IMMOCTH
WHCTpYMEHTaJIbHbIE CPE/CTBA.
3anuceiBaHKE KOpPHS N-H CTENCHW B BUAE CTENEHH C JpOOHBIM IOKa3aTeleM |
Ha000pOT.
DopMynHpOBaHUE CBOMCTB cTemneHeil. BrluucieHue cTeneHe ¢ paluoOHAIbHBIM
MOKa3aTeseM, BBIIIOJIHEHUE TPUKUAKY 3HAUE€HUs CTETIEHH, CPAaBHEHHE CTETICHEeH.
[IpeoOpazoBaHre 4YHCIOBBIX M OYKBEHHBIX BBIPDAKCHHH, COACP)KAIIUX CTETCHH,
MpUMEHSS CBOMCTBA. PenieHue noka3zaTenbHbIX YPaBHEHUN U HEPABEHCTB.
BrinonHeHune npeoOpa3oBaHuil BeIpaXeHUH, puMeHeHue Gopmyd, [IpeoOpa3oanue
anreOpanvecKux BhIPAKCHUN CBSI3aHHBIX CO CBOMCTBAMH CTENEHEHN U
nmorapudmoB. OmnpenerneHre 00NaCTH AOMYCTUMBIX 3HAYEHHWU JOTapru(hMUIECKOTO
BbIpakeHUs. Pemenne iorapuMuyeckux ypaBHeHHH 1 HEPaBEHCTB.
Brruucnenve 3HaueHmid GyHKIUI 110 3HAYEHUIO apTyMEHTA.
Omnpenenenue MoJ0XKEHNs TOUKU Ha IpadKe 10 ee KOOpAWHATaM U Hao00pOT.
Hcnons3oBanue cBoiicTB (yHKIUI I CpaBHEHHWS 3HAUEHUH CTeleHed u
siorapuMoB.
[ocTpoenne rpadMKoB CTENEHHBIX U JIOTApUPMHICCKUX (DYHKIIHH.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

Ilocnedosamenvroc O3HaKOMJIEHHE C MTOHATHEM YHUCIIOBOI MOCIENOBATEIBLHOCTH, CIIOCO0AMH €€ 3a/IaHHs,

mu BBIYHCIICHUAMH €€ YJICHOB.

IIpoussoonasn O3HakoMIIeHHE C TTOHITHEM Tpe/ielia oCIeI0BaTeIbHOCTH.

O3HakOMJIEHHE C BBIYHCIIEHUEM CYMMBI O€CKOHEYHOTO YHCIIOBOTO psfa Ha MpUMEpe
BBIYKCJICHHUS CyMMBI O€CKOHEUHO yOBIBAIOIIECH T€OMETPUUECKOM IPOrPeCcCru.
Pemrenne 3amau Ha mnpuMeHeHHe (OPMYNIBI CYMMBI OECKOHEYHO YOBIBArOIIEH
reOMETPHYECKOHN MPOrPECCHH.

O3HaKOMJIEHHUE C TIOHSITHEM ITPOU3BOTHOM.

YcBoenne mnpaBun auddepeHIMpoBaHns, TaONUIBI MPOU3BOIHBIX 3JIEMEHTAPHBIX
¢yHKumMi, npumenenue s auddepeHupoBanyst GyHKIUN

Ilpouseoonas u ee
npumenenue

Uzyuenne u QopmynupoBaHHEe €€ MEXaHHYECKOIO0 M T'€OMETPHYECKOTO CMBICIHA,
W3yYeHHE alrOpUTMa BBIYMCICHUS TPOHM3BOJAHOM Ha TIpUMEpPE BBIYMCIICHUS
MTHOBEHHOM CKOPOCTH U YTJIOBOTO KO3 (HUITHEHTa KacaTeIbHOM.

CocraBineHue ypaBHEHHUS KacaTeJIbHON B 00IIIEM BUJIE.

Wzyuenne TeopeM 0 CBSI3M CBOWCTB (PyHKIHMHU U TPOU3BOJHOM, (HOPMYIMPOBKA UX.
[IpoBenenne ¢ TOMOIIBIO TPOM3BOAHON HcciaenoBaHuWsS (DYHKIUH, 3aJaHHOU
¢dbopmynoil.

YcraHoBneHNE CBSI3H CBOWCTB (QYHKIIMH U TPOU3BOJHOM 10 UX rpaduKaMm.
[TpumeHeHne NPOM3BOMHON Ul pEIICHMS 3a1ad Ha HAaXOXKICHHE HaHOOJBIIETro,
HAMMEHBIIIETO 3HAUCHHS M Ha HAXOXKICHUE IKCTpEeMyMa

Ilepsoobpasnas u

O3HaKOMIICHUE C IOHSATHEM HWHTCTpaJia u nepBoo6pa3H0171.
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uHnmeecpan

Wzyuenne npaBuiia BEIYUCICHUS IEPBOOOPA3HON 1 TEOPEMBI

Hriorona—Jleiibuuma.

Pemenrie 3agad Ha CBA3b IIEPBOOOPA3HOM M €€ IPOM3BOAHOHN, BBIUMCIICHUE
nepBOOOpa3HON ISl JaHHOW (QYHKLIUH.

Pemenwne 3a1ay Ha MpUMeHEHNE WHTETpaa JUTsl BEIYUCICHUS (PU3MUECKUX BEIHIUH U
mIomaaen
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YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHHE
ITPOI'PAMMBbI YYEBHOU JUCHHUITJINHBI

OcBoeHne mporpamMmbl y4eOHOU muctumuinHbl «MaTemarukay TMpearnojaraeT Hajludue B
npodeCCHOHAIBHON 00pa30BaTeIbHON OpraHU3alliK, PEATU3YIOIICH 00pa30BaTEIbHYIO MPOTPAMMY
cpennero obmero obpasoBanus B mnpezaenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOrO OOIIETO
o0Opa3zoBaHus, Y4eOHOr0 KaOMHETa, B KOTOPOM HMEETCS BO3MOXHOCTh OOECIEeYUTh OO0YJarOITUMCS
CBOOOIHBIN gocTyn B IHTEpHET BO BpeMsl y4eOHOTO 3aHATHS U PO BHEYUYSOHOU NESITEIbHOCTH.

[Tomemnenne kabunera yaoBieTBopsieT TpeOoBaHUsIM CaHUTAPHO-IIHUIEMHUOTIOTHICCKUX TTPaBUIT
¥ HOPMAaTUBOB U OCHAIIEHO THIIOBEIM OOOpYIOBAaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBaHUSX, B
TOM YHCJIC CTICIHATU3UPOBAHHON y4eOHOW MeOENbI0 U CPeACTBAMU OOyUEHHs, JOCTATOUYHBIMH IS
BBITIOJIHEHHS TPEOOBAaHUH K YPOBHIO TIOJITOTOBKH OOYJArOIITUXCS ™.

B kabunere ecTh MyJIbTHMEIUHHOE OOOpPYIOBaHUE, IOCPEACTBOM KOTOPOTO YYACTHUKHU
00pa30BaTeNLHOTO MPOIecca MOTYT MPOCMATPHUBATh BHU3YadbHYH HMH(DOpPMAIHMIO 1O MaTeMAaTHKE,
CO3/1aBaTh MPE3EHTAINH, BUICOMATEPHAIIbI, UHbIE TOKYMEHTHI.

B cocraB yueOHO-METOIMYECKOTO M MaTepUaTbHO-TEXHUYECKOTO OOECHedeHUs MporpaMMbl
yueOHOUM TUCIUIUIMHBI «Maremaruka: anreOpa ¥ Hadajia MaTeMaTHYeCKOro aHaJIM3a; TeOMETPHS
BXOJAT:

— MHOTO()YHKIIMOHAILHBIA KOMILJICKC IPETIO1aBaTelIs;

— HarsIIHbIe MOCOOMs (KOMILICKTBHI y4YeOHBIX TaOJMI, IUIAKATOB, MOPTPETOB BBIAAIOIIUXCS
YUEHBIX-MAaTEMaTHKOB | JIp.);

— 00BEMHBIC MOJICITH MHOTOIPAHHUKOB;

— 00BEMHBIC MOJICTTH TEJ BPAIICHUSI.

— uHPOPMAIMOHHO-KOMMYHHUKATUBHBIC CPE/ICTBA,;

— BKpaHHO-3BYKOBBIE 110COONS;

— KOMIUIEKT TEXHHYECKOH NOKYMEHTAIllMM, B TOM 4YHCIE MAaclopra Ha CpeAcTBa OOYYCHUS,
WHCTPYKIIUH 110 X MCIIOJIb30BAaHHUIO U TEXHUKE 0€301TacCHOCTH;

— OubnuoteuyHslii GoH.

B Oubnuoteunsnii (oHA BxomAT y4yeOHUKH, yueOHO-Meronuyeckue KomruekTel (YMK),
obecrieynBarolMe OCBOeHHMEe y4yeOHOM  aucuuruinHel —«MaremaTuka: aiarebpa W Hayana
MaTEeMaTHYeCKOI0 aHajIn3a; TeOMETPUS», PEKOMEHOBAHHbIE WM JOMYIEHHBIE JJIsl UCIIOIb30BaHUS B
npodeccnoHaNbHBIX 00pa30BaTEIbHBIX OPraHU3ALNSX, PEATU3YIOMIMX 00pa30BaTEIbHYIO MPOTPAMMY
cpennero obmiero oOpaszoBanusi B mpenenax ocBoeHus OITOII CIIO na 6a3ze OCHOBHOTO OOIIETO
oOpazoBaHusl.

bubnuoreunsii GoHA ~ OMONHEH SHUUKIIONEAUSMH, CIPABOYHUKAMHU, HAy4yHOH, HAy4HO-
MONYJIIPHOM U IPYrOil JINTEpaTypoOr 110 MATEMATHKE.

B npomecce ocBoeHus nporpammbl y4eOHOM IUCHMIUIMHBI «Marematuka: anreOpa M Hadaia
MaTEeMaTHYeCKOro aHajIn3a; TeOMETPHS» CTYACHTHI MOJIy4at0T BO3MOKHOCTD JOCTYIA K AJIEKTPOHHBIM
y4yeOHbIM MaTepuajlaM II0 MaTeMaTHKe, MMEIOIIMMCS B CBOOOJHOM JOCTyne B ceTd VHTepHer
(37EKTPOHHBIM KHUTaM, IIPaKTUKyMaM, TectaM, MmaTepuaiam EI'D u np.).
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