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1. NOSACHUTEJIBHAS 3AITUCKA

[Tporpamma o00micoOpa3zoBaTeIbHON y4eOHOW TUCHMIUIMHBI «MaTeMaThukay IpeaHa-
3Ha4YeHa JJIs U3y4eHUs OOIIECTBO3HAHNUS B MPO(PECCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3aIHAX
CIIO, peanusyromux o0pa3oBaTeIbHYIO MPOrPaMMy CPEIHEro 00IIero oopa3oBaHus B peaeiax
OCBOGHUSI OCHOBHOM mpodeccruoHanbHON 0o0pazoBatenbHoi nmporpammbel CITO (OITOIT CITIO) Ha
0a3e OCHOBHOTO 0O0Iero oOpa3oBaHHWs MpPH MOATOTOBKE KBAJHU(PHIUPOBAHHBIX paboynXx,
CITy’KallluX U CIEIUATUCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero odIero oopa3zoBaHus,
NPEIBSBISIEMBIX K CTPYKTYPE, COJCPKAHHUIO M Pe3yJbTaTaM OCBOCHHS Y4YeOHOW IMCIUTLIHHBI
«MateMaTiKka», B COOTBETCTBHHM C PeKOMEHIANMsSMHU 0 OpraHW3alMy TOJYUYCHHS CPEIHETO
obmero oOpa3oBaHuss B TpeAeNax OCBOCHUS 00pa30oBATEIbHBIX MPOrPAaMM  CPEIHETO
npodeccnoHaIbHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOrO 0O0IIero oO0pa3oBaHUS C YYETOM
TpeOoBaHUH (enepanbHbIX TOCYAapCTBEHHBIX 00pa30BATENBHBIX CTAHAAPTOB M MOJIY4YaeMOM
npodeccud WM CHENUATBHOCTH CpEeNHEero MpoecCHOHAIBHOTO 00pa3oBaHus (TIMCHMO
JlemapraMeHTa TroCyJapCTBEHHOW MOJMUTHKH B cepe moaroroBku padoumx kagpoB u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mporpamMmmbl «MaremMaTHKa» HampaBlICHO Ha JOCTHIKECHHE CIIEAYIOIINX
1HeJIe.

+ BOCIHTaHUE TPAXTAHCTBEHHOCTH, COLMAIBHOW OTBETCTBEHHOCTH, IIPAaBOBOTO CaMo-
CO3HAHUSsl, MATPHUOTH3MA, MPHUBEPKEHHOCTH KOHCTUTYIIMOHHBIM NpUHIUIIAM Poccuiickoi
®enepanuu;

*+ Ppa3BUTHE JIWYHOCTU HA CTAJIMM Ha4yallbHOM COLMATIN3aIlid, CTAHOBJICHHE MPABOMEPHOTO
COLIMAJILHOTO MOBEJCHMS, TOBBIIICHHE YPOBHS MOJUTHUYECKOW, MPABOBOH M JTyXOBHO-
HPaBCTBEHHOH KYJIBTYPHI IIOAPOCTKA;

- yrayOlieHHue WHTepeca K W3YYEHHUIO COIHATbHO-DKOHOMHUYECKHX M IOJMTHKO-TTPABOBBIX
TMCIUTUINH;

- yYMEHHE TOoiy4yaTb HWHPOPMALMI0O W3 PAa3IWYHBIX HWCTOYHUKOB, AaHAIM3HPOBATH, CH-
CTeMaTH3UPOBATh €€, eJIaTh BHIBOJIBI U IIPOTHO3HI;

- cognelicTBue (POPMUPOBAHMIO LIEJIOCTHOM KAPTUHBI MUPA, YCBOCHUIO 3HAHUH 00 OCHOBHBIX
cdepax 4enoBEUYECKOH NesTeIbHOCTH, COLMAIbHBIX MHCTUTYTaX, HOpMax peryJIupOBaHUS
OOIIIECTBEHHBIX OTHOLICHWH, HEOOXOJUMBIX JJIi B3aUMOJEHUCTBUS C JPYTUMH JIOABMHU B
paMKax OTAEITBHBIX COIMATBHBIX TPYII M 00IIECTBa B IIETIOM;

+ (opmupoBaHMEe MOTHBAIMM K OOIIECTBEHHO TIIOJIE3HOW JEATENLHOCTH, TIOBBIIICHHUE
CTPEMIICHHS K CAMOBOCITUTAHHUIO, CAMOPEATU3aIIUH, CAMOKOHTPOITIO;

+ MPUMEHEHHE TOIYYCHHBIX 3HAHWA U YMEHHI B MIPAKTUYECKOH JEATEILHOCTH B PA3IMUHBIX
cdepax oOIIeCTBEHHOM KU3HH.

B mporpamMmy BKIIIOYEHO COJEpXKaHWE, HampaBlIeHHOe Ha (OPMHUpPOBAHHE Y CTYACHTOB
KOMITETCHIINH, HEOOXOAMMBIX IS Ka4eCTBEHHOTO OCBOCHHSI OCHOBHOHM MpodecCHOHATHHOU
oOpazoBarenbHoi mporpammbl CIIO Ha 6aze OCHOBHOTO 00MIero 0Opa3oBaHUs C MONyYECHUEM
cpemnHero o0miero 00pa3oBaHWsS; MPOTPAMMBI TOATOTOBKM KBaTH(DHUIMPOBAHHBIX paboumnX,
CITy’KallliX, IPOrpaMMbl IOATOTOBKH criernanuctoB cpeanero 3seHa (IITIKPC, IITICC3).



1.1.0BIIAS XAPAKTEPUCTHUKA YYEBHOM JUCHUIIIAHBI

Marematrka siBisgercs (GyHIAMEHTAJIbHOW 00Ie00pa3oBaTeIbHON AUCIUIUIMHON CO
CIIO)KUBIIMMCS YCTOMYUBBIM COJIEPKAHHEM W OOIIMMH TpPeOOBaHUSAMH K TOATOTOBKE O0y-
YAFOIIUXCSI.

VYuebHass aucuuiuimHa «Martematuka» u3ydaercsi B 0011eo0pa30BaTeIbHOM ITUKIIC
y4eOHOTr0 IJ1aHa

OO1He ey u3yueHsl MAaTeMAaTUKU TPAJAUIIMOHHO PEATHU3YIOTCS B YETHIPEX HAIPaBJICHUSIX:
1) oO1iee mpeacTaBIeHUE 00 UIESIX U METO/IaX MAaTEMAaTHKH;

2) MHTEJUICKTYaJbHOE Pa3BUTHC,

3) OBJIaJIcHUE HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSMU U YMCHHUSIMU;

4) BOCIIHTATEIBHOE BO3JICHCTBUE.

[Mpodpwmimzanust 1eneldl MaTeMaTU4ecKOro oOpa30BaHUsI OTpakaeTcsi Ha BbIOOpEe MpH-
OPHUTETOB B OPraHU3alMU YUCOHOM JEATEIIbHOCTH 00YYarOIUXCS.

W3yuenne maTeMaTHKU Kak npoduiibHOI 0011e00pa3oBaTeibHON yUeOHOH NUCIUTUINHBL,
YUUTBIBAIONICH CIEU(PHUKY OcBamBaeMbIX cTyiaeHTamu mnpodeccuid CIIO wimm crenuanbHOCTH
CIIO, oOecrieunBaercs:

*  BBIOOPOM PA3IMYHBIX TOJXOA0B K BBEJICHUIO OCHOBHBIX IMOHSTHIA;

*  (opmupoBaHUEM cHCTEMBI YUeOHBIX 3a7aHu, obecreunBaromux 3QGEeKTUBHOE OCY-
IIECTBIIEHUE BHIOPAHHBIX LIEJEBBIX YCTAaHOBOK;

+ o0orameHueM CIeKTpa CTHIICH yueOHOH NesITeIbHOCTH 3a CYET COTIIACOBAHUS C BEYIIHMHU
NeSATSIIbHOCTHBIMU XapaKTEPUCTUKAMH BBIOpAaHHOM Mpodeccru / CrIeIIHaIbHOCTH.

[IpodunpHas cocTaBisiomias OTpakaeTcsi B TPEOOBAHUSAX K TMOJTOTOBKE OOYYArONIUXCS B

JaCTH:

+ 001el cucTeMbl 3HAaHUI: cofiepKaTeNbHbIe TPUMEPHI UCIIOIb30BAHUS MaTEMaTHIECKIX
UJei 1 MeTo/I0B B PO EeCCHOHATBHON ACSITENFHOCTH;

*  YMEHHIi: pa3nuune B ypoBHE TPEOOBAHUMN K CIOKHOCTH MPUMEHSIEMBIX aITOPUTMOB;

* MPaKTUYECKOTO HCIOJIb30BaHUS MPHOOPETEHHBIX 3HAHUN M YMEHHWIl: MHIWBUIYaTbHOTO
y4e0HOTO OIBITA B IOCTPOSHUM MATEMAaTHYCCKUX MOJCNCH, BBINOJIHCHUNA WC-
CIIEZIOBATEIILCKUX MTPOEKTOB.

Conepxanne y4eOHOW IUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBHU C OCHOBHBIMH COZEp-
KaTeJIbHBIMU JIMHUSAMHU OOy4YEHUSI MaTeMaTHKe:

+ anreOpavyeckas JMHUS, BKJIIOYAIOUIas CHCTEMATU3aLMIO CBEACHUN O UHUCIaX; M3yueHHe
HOBBIX M 0000II€HHE paHee U3YyYEHHBIX orepaiuil (Bo3BeleHUE B CTENEHb, W3BIICUCHHE
KOpHSI, JIorapu(MUpOBaHUE, CUHYC, KOCUHYC, TAaHT€HC, KOTAaHT€HC U OOpaTHbE K HHUM);
U3Y4eHHE HOBBIX BHUJOB YHCIOBBIX BBIp&KEHUH U (GOPMYJ; COBEPIIEHCTBOBAHHE
MPaKTUYECKMX  HABBIKOB M BBIUMCIMTEIBHOM  KYyJIbTYphl,  paclIUpeHHe U
COBEpPILIECHCTBOBAHKE alredpanyeckoro ammapara, cOpMUPOBAHHOIO B OCHOBHOH ILIKOJIE,
U €r0 IPUMEHEHUE K PELICHUI0 MAaTEMAaTUYECKUX U IPUKIIAIHBIX 3a7a4;

* TEOpPEeTUKO-(QYHKLUMOHAJbHAsl JIMHUS, BKIIOYAIONIAs CUCTEMAaTH3alMI0 M paCHIMpEeHHe
CBEIEHUI O (YHKUHMAX, COBEPIICHCTBOBAHWE TIpadUUYEeCKUX YMEHHUI; 3HAKOMCTBO C
OCHOBHBIMHM HJESIMM M METOJaMU MaTeMaTHYeCKOro aHaju3a B o0beMe, MO3BOJIIOIIEM
UCCIEeIOBaTh JJIEMEHTapHble (QYHKIUMU U pelaTh MpOCTEHIINe TIeoMeTpUYecKHe,
¢bu3nyeckue 1 Ipyrue NpukiagHble 3a1a4H;



+ JIMHUS YPaBHEHMU M HEPAaBEHCTB, OCHOBaHHAsl Ha MOCTPOCHUHM U HCCIEIOBAaHUU MaTeMa-
TUYECKUX MOJEINICH, TIEPECEKAIOMIAsACs ¢ aNreOpanvdeckKol U TeOpeTUKO-(yHKIIMOHATBHOM
JUHUSMH U BKJIIOYAIOIIAs DPa3BUTHE W COBEPILIEHCTBOBAHME TEXHUKH alredpandyeckux
npeoOpa3oBaHuil JUIsl pelICHUs ypaBHEHMI, HEPABEHCTB M CUCTEM; (POPMUPOBAHHE CIIO-
COOHOCTH CTPOUTH M WCCIICJIOBATH MPOCTEHIINE MAaTEeMAaTHUYECKHE MOJCIHU IMPHU PEIICHUH
MPUKJIAJIHBIX 3a7a4, 3a/1a4 U3 CMEXHBIX U CIIEHUAIbHBIX JUCIUILINH;

* TCOMCTPUUCCKAA JIMHUA, BKIIOYANOMIAsA HarJIdAHBIC IMPCACTABIICHUA O IPOCTPAHCTBCHHBIX
¢burypax u wu3yuyeHHE HX CBONCTB, (OPMHUPOBAHUE M PA3BUTUE IPOCTPAHCTBEHHOTO
BOOOpa)KEHUs, pa3BUTHE CIOCOOOB T'€OMETPUUECKUX H3MEPEHUM, KOOPAMHATHOTO H
BEKTOPHOI'O METOJIOB JIJISl PELICHHS] MATEMaTUYECKUX U MIPUKIATHBIX 3a7a4;

* CTOXacTUYecKasl JHMHHS, OCHOBaHHAs Ha Pa3BUTHUM KOMOMHATOPHBIX YMEHUH, MpelCTaB-
JIEHUU O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIET0 MUpa.

Paznensl (TeMbl), BKIIOYEHHBIE B COIepKaHUE Y4eOHOM AUCHIUIIINHDI, SBISIOTCS OOLMUMU IS
Bcex mpoduneit npodeccuoHabLHOrO 00pa3oBaHUs M MpH BceX o0beMax y4yeOHOro BpEeMEHU
HE3aBHCHUMO OT TOro, SIBIsieTCS JU ydeOHas nucuuiuimHa «MartemaTuka» 0a30BOM WM
POPUIHHOM.

B mpuMepHBIX TeMaTHYECKHX TUIaHAX POrpaMMBbl YU4eOHBINH MaTepHal MpeacTaBicH B hopMe
YepeAYIOMIEroCs Pa3BepPThIBAHUS OCHOBHBIX COJICPIKATENBHBIX JIMHUK  (Ire0panmdecKoi,
TEOPETUKO-(PYHKIINOHATBHON, ypaBHCHUH W HEPABEHCTB, I€OMETPUYECKOW, CTOXACTHYECKON),
9TO IMO3BOJISIET TMOKO HCIOJIh30BaTh UX PACIOJIOKEHHUE W B3aMMOCBSI3b, COCTaBIATH pabounii
KaJleHJAApHBIA TIUJIaH, IO-pasHOMY dYepenays YydeOHble Tembl (TJIaBbl yueOHHKA), YYHUTHIBas
npoduns npodeccuonanbHOro odpazoBanus, crenudpuky ocBauaemoil npodeccun CIIO wim
cneruansHoctu CIIO, rnyOuHy wu3yueHuss MaTepuana, yYpOBEHb MOATOTOBKH CTYACHTOB IO
MpeIMeTy.

N3yuenne oOmeoOpazoBarenbHON yueOHOW TUCHUIIIMHBI «MaTemaTukay 3aBepliaeTcs
IIOABCACHHUEM HUTOI'OB B (bopMe OK3aMCHa B paMKax HpOMC)KYTO‘{HOfI arTecTalun CTYACHTOB B
npouecce ocBoeHust ocHoBHoW OIIOIT CIIO ¢ momydyenuem cpenHero oOmiero odpazoBaHuUs
(IIIIKPC, MIICC3).

1.2.MECTO YYEBHOM JUCHUILIMHBI B YYEBHOM ILIAHE

VYuyebHast aucuuiuiiHa «MaremaTtuka» SBISETCS YYeOHBIM MpPEIMETOM 00s3aTeabHOMN
npeameTHoi obiactu «Marematrka u uHpopmaruka»y OI'OC cpegnero odiero oOpa3oBaHusl.

B mpodeccronanbHbIx 00pa3oBaTeNbHBIX OPraHU3ALUAX, PEATU3YIOMUX 00pa30BaTENbHYIO
mporpaMMy cpeaHero oOmiero obpasoBanus B mpenenax ocBoeHuss OIIOII CIIO na 6Gaze
OCHOBHOTO 00miero oOpa3oBaHus, yueOHas JUCHUIUIMHA «MaremaTtuka» u3y4daeTcss B
obmeobpazoBarenbHoM 1ukiIe ydeOHoro twrana OIIOIT CIIO wa 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHms ¢ moidydeHueM cpeanero obmero oopazosanus ([TITKPC, TITICC3).

B yue6nsix mnanax [MIIKPC, ITICC3 yuebHas qucuuminHa «MaTreMaTuka» BXOJIUT B COCTaB
o0mux o001eo0pazoBaTeIbHBIX yUYEOHBIX AMCHUUIUIMH, (OPMHUPYEMBIX M3 00s3aTEIbHBIX
npeametHeix obmacteit ®I'OC cpennero oOmiero obpaszoBanus, s npodeccuit CIIO wnm
cneuuanbHocteit CITO cooTBeTcTBYIOMIEr0 MPOQHIIA NPOPECcCCHOHATHHOTO 00pa30BaHU.



1.3.PE3YJIbTATHI OCBOEHMS YYEBHOM JUCHUIIIAHBI

OcBoenne COACPIKaHU y‘IG6HOI>i JUCHUITIIMHBI «MaremaTHka» 00ecreunBaeT JOCTHIXCHHC

CTYJEHTAMHU CIENYIOUIUX pe3)abmamos:

* JIUYHOCMHbIX.

c(OpPMHUPOBAHHOCTH MPEICTABICHUN O MaTeMaTHKE KaK YHHBEpPCAIbHOM S3bIKE HAYKH,
CPEZICTBE MOJEIUPOBAHMS SIBJICHUHN U IPOLIECCOB, UAECAX U METOJAX MATEMATHKH;
MMOHMMAaHHWE 3HAYUMOCTHM MAaTEMaTUKW [UIi HAay4YHO-TEXHHYECKOro IMporpecca,
c(OPMUPOBAHHOCTh OTHOIICHUS K MaTeMAaTHKe KakK K YacTh OOIIedesIOBEYeCKON
KyJbTYypbl 4epe3 3HAaKOMCTBO C HCTOpPHEH pa3BUTHS MaTEMaTHUKH, HSBOJIIOIUEH
MaTeMaTHUYEeCKUX HUJICH;

pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUSI, aAJITOPUT-
MUYECKOU KyJIbTYPhl, KpHTHUYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOIMMOM 17151 OyAyIIeit
npodeccuoHanbHOM  NeATeNbHOCTH, AN NPOJOJDKeHHMs  OOpa3oBaHUA U
camo00pazoBaHus;

OBJIAJICHME MaTEMaTHYEeCKUMH 3HAHUSMH W YMEHUSMH, HEOOXOJUMBIMU B TIO-
BCEIIHEBHOM KU3HH, JUISI OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX AUCHHUIUIMH W
JTUCIUIUIAH TTPO()ECCHOHATLHOTO IUKIIA, Ul TIOJTydeHUs: 00pa3oBaHUs B 00JIACTSIX, HE
TpeOyIONMX yriayOIeHHON MaTeMaTHIeCKON TTOITOTOBKH;

TOTOBHOCTh U CIIOCOOHOCTh K O0Opa3oBaHUIO, B TOM 4YHCIIE caMOOOpa3oBaHUIO, Ha
MPOTSHKEHUHN BCEU >KU3HH; CO3HATEIbHOE OTHOIIEHHE K HEMPEpPHIBHOMY OOpPa30BAHUIO
KaK YCJIOBHIO YCIEIIHON MPOeCCHOHATBHON U O0IECTBEHHOU e TeTbHOCTH;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIHOM TBOPYECKOW U OTBETCTBEHHOMU
NEeSATEIbHOCTH;

TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHHKaMU B oOpa-
30BaTeNIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4YeOHO-UCCIEAOBATEIIbCKOM, MPOEKTHOM U
JIPYTUX BUAAX JEATEIbHOCTH;

OTHOIIIEHNE K MPOdeCCHOHATHHOU IEATeTFHOCTH KaK BO3MOXHOCTH YYACTHS B PEIICHUT
JUYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIIEHAIIMOHATFHBIX MPOOIIEM;

* Memanpedmemﬁbzx:

YMEHHUE CaMOCTOSITEILHO OMNPENENsATh IETU JCSITCIIbHOCTH W COCTABJISTH TUIAHBI
NESTETLHOCTH; CaMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
NEesATEeTbHOCTh;  WCIOJB30BaTh BCE  BO3MOXKHBIE  PECYpChl IS JTOCTHKCHUS
MOCTABIIEHHBIX IEJIeW W pealu3allii IUIAHOB JESATENIbHOCTH, BBIOMPATh YCIEIIHBIC
CTPATETUHU B PA3JIMYHBIX CUTYyaIUsX;

YMEHHE TPOMYKTUBHO OOIIATHCSA W B3aUMOJCHCTBOBATH B TPOIIECCE COBMECTHOM
NeSTeNbHOCTH, YYUTHIBATh MO3UIMH JIPYTUX YYACTHUKOB JIEATEIHHOCTH, d()PEeKTUBHO
paspemiaTh KOH(IJIUKTHI,

BJIaICHUEC HaBbIKaMN HOSHaBaTeHBHOﬁ, y‘—I@6HO-HCCJ’IG}IOB3TGJ'IBCKOI>i n HpOeKTHOﬁ
ACATCIIBHOCTH, HAaBBIKaAMHU Pa3pCIICHUA HpO6J’IeM; CIIOCOOHOCTb M TOTOBHOCTH K
CaMOCTOATCIIBHOMY IIOMCKY MCETOJAO0B PCHICHUSA MPAKTHYCCKUX 3aaad, MPHUMCHCHUIO
Pa3IMYHBIX METOOB MO3HAHUS;

TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITENIbHON WH(OPMAIMOHHO-TTO3HABATEIILHON



NESATEIIBHOCTH, BKIIIOYash YMEHUE OPHEHTHPOBATHCA B PA3NIMYHBIX HMCTOYHMKAX
uHpOpMalUY, KPUTHYECKH OLICHMBAaThb W HHTEPIPETUPOBATh HHPOPMALUIO, I10-
Jy4aeMyIo U3 pa3InYHbIX HCTOYHUKOB;

BJIAJICHUE S3BIKOBBIMU CPEACTBAMHU: YMEHME SICHO, JIOTUMHO M TOYHO H3JIaraTb CBOKO
TOYKY 3PEHMS, UCIIOJIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

BJIaJICHHE HAaBBIKAMHU I[O3HABATENbHON pe(IeKcHr Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMM, I'PAHUL] CBOETO
3HAHMS U HE3HAHUS, HOBBIX [TO3HABATENIBHBIX 3a/1a4 U CPEICTB IJIA UX JOCTHIKEHUS;
LEJIEYyCTPEMIIEHHOCTh B IOMCKaxX M MPUHATUM pPEUIeHUH, COOOpa3UTENbHOCTh U
UHTYULMS, Pa3sBUTOCTb IPOCTPAHCTBEHHBIX IPEJCTABICHUH; CHOCOOHOCTh BOC-
IIPUHUMATH KPAacOTy ¥ TapMOHUIO MUDA;

npeoMemHbIx:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA O MAaTEMAaTHKE KaK YacTH MHPOBOW KYJIBTYpHI U
MECT€ MaTeMaTUKH B COBPEMEHHOW LMBUIM3ALUHU, CIIOCO0AaX ONUCAHMS SIBICHUN
peanbHOro MUpa Ha MATEMaTU4YECKOM SI3BIKE;

c(OPMHPOBAHHOCTh MPEJICTABICHUA O MaTEMAaTHYECKHX IOHATUAX KaK BaKHEHIINX
MaTEMaTHYECKUX MOJEIAX, MO3BOJSAIOIMUX ONUCHIBATH M U3y4aThb Pa3HbIC IPOLECCH U
SBJICHUS; TIOHUMAaHUE BO3MOXXHOCTU aKCMOMATUYECKOIO IOCTPOEHUS MAaTEMATUYECKUX
TEOPUH;

BJIJICHUE METOJAMM JOKa3aTeNbCTB U aJTOPUTMOB PELICHUS, YMEHHE UX IPUMEHSATH,
IIPOBOJIUTH JTOKA3aTEJIbHBIC PACCYKIACHUS B XO/I€ PELICHUS 3a/1a4;

BJIAJICHUE CTAHJAPTHBIMU MPHUEMAMHM PEUICHUS PALMOHAIBHBIX W HMPpPAlUOHAIbHBIX,
[IOKA3aTENIbHBIX, CTEIEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHMM M HEPABEHCTB, HUX
CUCTEM; UCIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHUCIE JUIs MIOUCKA
IIyTH PELICHUs U UIUTFOCTPALIMY PELICHUs] YPABHEHUN U HEPABEHCTB;
C()OPMHPOBAHHOCTh TPEJCTABICHUH 00 OCHOBHBIX MOHATHSX MaTeMaTHYEeCKOro
aHaJM3a U UX CBOWMCTBAX, BIIAJICHUE YMEHUEM XapaKTepU30BaTh MOBeAeHUE (QyHKIUM,
WCIIONIb30BAHUE IIOJIYYEHHBIX 3HAHUW JUIA OINMCAaHUA M aHalu3a PEalbHBIX
3aBHCHUMOCTEH;

BJIAJICHUE OCHOBHBIMU IOHSATHUAMM O IUIOCKMX M IIPOCTPAHCTBEHHBIX I'€OMETPUYECKHUX
¢urypax, HMX OCHOBHBIX CBOWCTBax; C(HOPMHUPOBAHHOCTh YMEHHUS pAaclO3HaBaTh
reoMeTpuyeckue (QUrypbl Ha yeprexax, MOJAENSAX U B PEaJbHOM MHUPE; MPUMEHEHUE
M3YyYEHHBIX CBOWCTB reOMEeTpHUUecKuX GUryp v ¢hopmys A peleHUsl TeOMEeTPUYECKIX
3a/1a4 ¥ 3aJa4 C IPaKTUYECKUM COJIEpKAHUEM;

c(OPMHPOBAHHOCTh MPEACTABICHUA O IMpoleccax M SBICHUSAX, HMEIOIIUX Bepo-
SATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peaIbHOM MHUpPE, OCHOBHBIX
MOHATUAX DJIEMEHTAPHOM TEOPUU BEPOATHOCTEW; YMEHUN HAXOAUTh M OLECHHUBAaTh
BEPOATHOCTH HACTYIUIEHUS COOBITUH B MPOCTEUINUX MPAKTUYECKHX CHUTyalusix H
OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbBIX BEJINUNH;

BJIAJICHUE HABBIKAMH HCIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX ITPOrpaMM IIPH pEIIEHUN
3a1ad.



2. COJEPXAHWE YUYEBHOH JJUCIIUILJIAHBI

BBenenue
Marematuka B HayKe, TEXHHUKE, IKOHOMHUKE, HH()OPMAIIMOHHBIX TEXHOJOTUSAX WU MpaK-
THYECKOU JesTenbHoCTH. Llenu u 3amaun n3ydeHuss maTeMaTuku npu ocBoenuu npodeccuit CI1O
u crenuanbaocter CIIO.

AJII'EBPA
Paszeumue nonamus o uucne

Ilenble u panuoHanpHble uucia. JlelicTBUTENbHBIE 4MCHA. [IpubnudicenHvle GbIYUCTEHUS.
Komnnexchule yucna.

Kopnu, cmenenu u nocapugmot

Kopuu u crenenu. KopHu HarypaiabHOW CTENeHM M3 4MCla U UX cBoWcrBa. CreneHu ¢
palMOHAIbHBIMU IIOKA3aTENIAIMU, MX CBOWCTBA. CTENEHW € JEHCTBUTENBHBIMHU IOKA3aTEIIIMHU.
Ceoticmea cmeneHu ¢ 0elucmeumenbHblM HOKA3amesnem.

Jlorapudm. Jlorapudm uymcna. OCHOBHOE Iorapu(pMUYECKOE TOXAECTBO. JlecATUYHBIE H
HaTypajbHble Jorapumel. [IpaBuna gelicTBuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBAHHUIO.

[IpeoOpa3oBanue anreOpandeckux BbIpakeHUd. [IpeoOpazoBaHMe palUMOHATIBHBIX, HP-
paMOHANBHBIX CTETICHHBIX, TOKA3aTEIbHBIX U JIOTApU(YMUIECKUX BBIPAKCHHM.

Ipaxmuueckue 3anamus

Apudmerndeckne eHCTBUSI HaJ YMCIAMM, HAXOXAEHUE NMPUOIMIKEHHBIX 3HAaYCHUN BETMYMH
U TOTPEUIHOCTeH BbIYMCIEHUN (aOCOMIOTHOH M OTHOCHUTENIBHOW), CpaBHEHHME YHCIJIOBBIX
BBIPAKCHUM.

Brruucnenue u cpaBHeHUE KOpHEN. BrinogHeHne pacyeToB ¢ pajuKanamH.

Pemenue nppannoHaibHbIX ypaBHeHUN. Haxoxk1eHre 3HaUeHU CTENEHEN ¢ pallMOHalbHbIMU
nokazarensiMu. CpaBHeHue creneHeld. [IpeoOpasoBaHMsl BbIpaXXEHUH, COAEpKAIUX CTETECHHU.
Pemenne nokasaTenbHbIX ypaBHEHU.

Pemenne npuknaaHeIX 3amad.

Haxoxxnenue 3HaueHui Jiorapudma 1o mpou3BOJILHOMY OCHOBaHMIO. Ilepexosl OT 0aHOTro
OCHOBaHHs K Jpyromy. Borumcienune u cpaBHeHue sorapudmon. JlorapudmupoBanue u
IIOTEHIIUPOBAHUE BBIPAYKEHUN.

[TpuOnkeHHbIe BBIYMCIEHUS U PEHICHUs TPUKIAIHBIX 3a/1ad.

Pemenune norapudmMuueckux ypaBHEHHIA.

OCHOBbI TPUTTOHOMETPUH

OCHOBHBIE TOHATUSA

Pagunannas MCpa yria. BpamaTeanoe JABMKCHUC. CI/IHyC, KOCHHYC, TaHI'CHC U KOTAHI'CHC
qucia.



OcHOBHEBIE TPUTOHOMETPHUYCCKUEC TOXKIACCTBA

®opmyasl npuseneHus. @opmyinsl cinoxenus. @opmyinbl yaABoeHUS Dopmynsl NOIOBUHHOO
yena.

[IpeoOpa3zoBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUI

[IpeobpazoBanre cyMMbl TPUTOHOMETPUUECKUX (DYHKUIUN B MPOU3BEIECHUE U IPOU3BE/ICHUS B
cymMmy. Buipaosicenue mpueonomempuieckux yHKyull uepes maHeeHc no108UHHO20 apeymMenma.

Tpuronomerpuueckue ypaBHEHHsI 1 HEPABEHCTBA

IIpocmetiwue  mpuconomempuyeckue  ypaeuenus. IIpocmeuwue  mpucoHomempuyecKkue
HepaseHcmaa.

OO6patHble TpuroHoMeTpudeckne GyHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT'€HC.
IIpakmuueckue 3anamus

PanuanHbIii MeTOT MI3MEPEHHUSI YIJIOB BPALLEHUS U CBSI3b C IPalyCHON MEpOH.

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKJIECTBA, (OPMYJbl CIOKEHHs, YIBOCHUS, Npeod-
pa3oBaHUE CYMMbl TPUTOHOMETpUYECKHX (yHKIUIl B NpousBelaeHHE, MpeoOpa3zoBaHUE IPO-
U3BEJICHUS TPUTOHOMETpUYeCKUX (yHKuuid B cymmy. Ilpocreiinme TpuroHomerpuueckue
YPaBHEHMS U HEPABEHCTBA.

OO6patHble TPUTOHOMETpHUYECKHE (DYHKIMH: apPKCHHYC, apPKKOCHHYC, apKTAaHTEHC.

®YHKIINU, X CBOMCTBA (IPA®UKHK)

Oynkuuu. OOGIacTh OMpPENEIeHUsT U MHOXKECTBO 3HaueHUM; rpaduk (QPyHKIIUU, TTOCTPOCHUE
rpadukoB QPyHKINH, 3aJJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiictBa (QyHKIMH. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTh, OTPAaHMYEHHOCTb, IEPHUO-
IUYHOCTh. lIpomexyTkn Bo3pacTaHusi M yObIBaHMs, HauOoJblliee M HaUMEHbIllee 3HAYEHUS,
TOUKU FKcTpeMyMa. ['paduyeckas nntepnperanus. [Ipumepsl pyHKIMOHATBHBIX 3aBUCUMOCTEH
B pEabHBIX INpoleccax M sABJICHUsAX. Apupmernyeckue onepauuu Haj QyHkuusmu. CroxHas
byHkuus (komnosuuus). Ilonamue o nenpepbiHocmu QyHKYuu.

Obpamnvie ¢hynxkyuu. Obracms onpedenenusi u 0o61acme 3navenull oopamuou gynxkyuu. I pagux
0bpamHoll pyHKYuU.

CrenenHsble, IOKa3aTellbHbIE, JorapudmMuueckrie U TpuroHomerpuueckue Gynkunn. OopaTHbie
TPUTOHOMETpHYECKHE (PyHKINU

Onpenenenust GyHKIINUN, UX CBOMCTBA U TpadUKH.

[IpeoOpa3oBanust rpadukoB. [lapamienbHbIi MepeHOC, CUMMETPHUS OTHOCHUTENIBHO OCeH
KOOpJAWHAT U CHMMETpPHSI OTHOCUTEJIBHO Hadalla KOOPAWHAT, CHMMETPHsI OTHOCUTENIBHO MPSIMOU
Y= X, pacTsDKEHHE U C)KaThe BIOJIb OCEH KOOPAMHAT.

IIpaxmuueckue 3anamus

[Tpumepsl 3aBUCHMMOCTEH MEXIy I[EpEMEHHBIMH B pEabHbIX IpOlLleccaX W3 CMEXKHBIX
muctuminH. Onpeaenenue QyHkiuil. [loctpoenne u urenue rpadpukos pyHkuuii. Mccnenopanue
¢bynkiuu. CBoMCTBa JMHEMHON, KBAaApaTUYHOW, KYCOYHO-JIMHEHHOM U JApOOHOIMHENHHOU
¢byukumii. HerpepeiBHbIe U iepuoanydeckue Gynkiuu. CBoicTBa U TpaduKu CHHYCa, KOCUHYCA,
TaHreHca u kotanreHca. O0parnele PyHKIMK 1 uX Tpaduku. OOpaTHbIE TPUTOHOMETPUUYECKHE



¢byukaun. IIpeoOpazoBanus rpaduka (ysHkiuu. ['apmonmueckue kosieOanus. [lpuknagHbie
3aauu.
[TokazarenbHbIe, JOrapUPMHUECKUE, TPUTOHOMETPUICCKHE YPABHCHUSI U HEPABEHCHEA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[TocnenoBarensHocT. CriocoObl 3aJaHMs M CBOICTBAa YHCIOBBIX I1OCIIECAOBATEIBHOCTEH.
llonamue o npedene nocredosamenvHocmu. Cyujecmeoganue npeoeia MOHOMOHHOU
oepanudenHoll nociedogamenvHocmuy. CyMMHUpOBaHUE IocliefoBareabHocTel. beckoHeuHO
yObIBaroIasi reOMeTpUYecKasi IpOrpeccHs U ee CyMMa.

[IpowsBognas. [loHsaTHe O MPOM3BOAHOW (YHKIHMH, €€ TEOMETPUYCCKUA M (HU3HMYESCKUI
CMBICJ. YpaBHEHHE KacaTelbHOU K Tpaduky QyHkmuu. [Ipow3BOAHBIE CYyMMBI, Pa3HOCTH,
MPOM3BE/ICHUs, YacTHbIE. [IpOM3BOJHBICE OCHOBHBIX 3JeMEHTApHBIX (yHKuui. [Ipumenenwue
MIPOM3BOTHOM K WCCIICIOBAHHUIO (PYHKIMA W TIOCTPOSHUIO TpaduKoB. [Ipoussodnvie obpamuol
dyHKyuu u Komnosuyuu yHKyuu.

[Ipumepsl HCNONB30BAHMS TPOU3BOAHOM JUISI HAXOXKACHUS HAWIY4YlIero pEIIeHHs B
NPUKIAIHBIX 3a7adax. BrTopas mnpousBogHas, €€ TeoMEeTpUYeCKHUil U (U3MUYECKUH CMBICI.
HaxoxaeHnue ckopocTH 71 mpoliecca, 3aJaHHoro (popmyson u rpadukom.

[lepBoobOpa3zHas u wuHTerpan. [IpuMmeHeHue ompeneNeHHOro HHTErpaiga s HaXOXKIEHUs
iouiaau KpuBonuHenHoi tpanenuu. @opmyna Hetotona—Jleitonuna. [lpumepsl npumeHeHus
WHTETpaia B (QU3MKE U TEOMETPHH.

Ilpakmuueckue 3anamus

UucnoBast MOCHEIOBATEIBHOCTh, CIIOCOOBI €€ 3a/JaHusi, BBIYUCICHHUS YJICHOB IOCIIENO0-
BarenbHOCTU. llpenen mocnenoBarenbHOCTU. beckoHeyHO yObIBaromiasi TeoMeTpUuecKas
MIPOTPECCHs.

[Ipou3BogHAs: MEXaHUYECKUN U TEOMETPUUYECKHUI CMBICI MPOU3BOIHOM.

VYpaBHeHne KkacaTenbHOW B oOmem Buae. [lpaBuna u ¢opmynsl auddepeHnnpoBaHus,
Tabnuila TPOU3BOJHBIX dIeMeHTapHbIX GyHKuuN. MccnenoBanue GyHKIUU C TOMOIIBIO
npou3BogHON. Haxoxnenune HaMOONBINET0, HAUMEHBINETO 3HAYCHUS U IKCTPEMAIbHBIX
3HaYeHUHN QYHKIHH.

Wnterpan u nepBoodOpasHas. Teopema Hprorona—IJleitOnuna. Ilpumenenne uHTerpana x
BBIYUCIICHUIO (DU3UYECKUX BEJIMYUH U TIIOIIA IEH.

YPABHEHUIA 1 HEPABEHCTBA

VYpaBHEHMS U CUCTEMBl ypaBHEHUH. PannoHanbHbBIC, MppalMOHAJIBHBIC, I10KA3aTEIbHBIE U
TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHoBHbIE TpUEMBbl UX pelleHus (pa3ioKeHWe Ha MHOXKHUTEIH, BBEJIEHWE HOBBIX HEU3-
BECTHBIX, MOJICTAHOBKA, I'pa)UUECKUil METOJ).

HepasencrBa. PanunonanbHble, UppalMOHAIbHBIC, MTOKA3aTECIbHBIE U MPUSOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLIEHUS.

Hcnonb3oBanue CBOMCTB M TpagukoB (YHKIMN NMPH PELUICHUH YPaBHEHUH U HEPaBEHCTB.
Merton wuHTepBanoB. M300pakeHHMe Ha KOOPJIMHATHOM TIJIOCKOCTH MHOXECTBA pELICHUN
YPaBHEHHUH U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U X CHCTEM.



IIpuxnaonvie 3a0auu

[TpuMeHeHre MaTeMaTUUYECKUX METOJIOB Ul PELICHUs COAEpPKATEIbHBIX 33/1a4 U3 Pa3JIu4HbIX
o0JacTeil HayKH U MPaKTHKH.

WNHuTtepnperanus pe3ysibTraTa, yueT pealbHbIX OTPAaHUYECHHM.
Ilpakmuueckue 3anamus

Kopuu ypaBHenuii. PaBHocunbHOCTh YpaBHeHUM. [IpeoOpazoBanne ypaBHEHUIH.

OCHOBHBIE TPUEMBI PElICHUS YpaBHEHUM. Pelienne cucreM ypaBHEHUM.

Hcnonb30Banue cBOMCTB U rpadukoB (YyHKIMIA 7S peIIeHUs] YpaBHEHUH 1 HEPaBEHCTB.

KOMBUHATOPHKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN
DneMeHTbl KOMOMHATOPUKH
OcHOBHBIC TTOHITHSI KOMOWHATOPUKHU. 3a/Ia4M HA MMOACUYET YUCIa pa3MEIICHUH, ePECTaHOBOK,
couetanmii. Pemienne 3amad Ha mepebop BapuanToB. @opmyna 6mHoma Heiorona. CBolicTBa
OuHOMUHANBHBIX KO3 dunnentos. TpeyroiapHuk [lackams.

DNeMEeHTHI TEOPUH BEPOSITHOCTEHN

CoObiTHE, BEPOSTHOCTH COOBITHS, CIOXKEHHE M YMHOXeHHe BeposiTHocTed. [loHsTHE O
HE3aBUCUMOCTH COObITUMH. JlucKkpeTHast ciydyaiiHas BEJIMYMHA, 3aKOH €€ paclpeiesieHusl.
UucnoBble XapaKTePUCTHKU AUCKPETHOM ciydaiiHOW BenuuuHbl. [loHATHE O 3aKoHE OONBIINX
quced.

DeMEeHTH MaTeMaTHYECKOM CTaTUCTUKH

[IpencraBnenne naHHBIX (TaOMUIBI, aUarpammbl, TpaduKH), TeHepadbHas COBOKYITHOCTD,
BbIOOpKa, cpenHee apudmernyeckoe, MeauaHa. lloHsATue o 3agavyax MaTeMaTUYECKOU
CTaTUCTUKH.

Pemenue mpakTuueckux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

[TpakTudeckue 3aHATHS

Hcropus pa3BUTUS KOMOWHATOPHUKH, TEOPUU BEPOSTHOCTEW M CTAaTUCTUKM M HMX pOJb B
pa3nuYHbIX cdepax 4YeroBeYecKOM >ku3HeaesTesnbHOCTH. [IpaBuna komOuMHaTOpHKH. PemieHue
KOMOMHATOpHBIX 3ajay. Pa3memieHus, coueTaHuss W nepectaHoBku. bunoMm HeloToHa u
TpeyronbHuk [Tackans. [Ipuknanseie 3agaqm.

Kiraccnueckoe onpeneneHue BEPOSTHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpeMa O CyMMe
BeposiTHOCTEN. Brruncinenue BeposTrHocTed. lIpuknanasle 3amaun. [IpencraBieHue 4HCIOBBIX
naHHbIX. [IpuknagHele 3anaun.

T'EOMETPU A
[IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE

B3anMHOe pacnonokeHwe IBYyX MNpsAMBIX B HpocTpaHcTBe. llapamnensHocTh NpsAMON u
mockocTd. [lapamienbHOCT  MIIOCKOCTER. [lepreHIuKYIApHOCTh MPAMOW U IJIOCKOCTH.
[lepnieHqUKysAp U HAKIOHHAs. YTOJ MEXAY IPSIMOW U INIOCKOCTBIO. JIBYrpaHHBIA yroia. YTromi
MEXIY INIOCKOCTAMU. [lepnenauKyIsIpHOCTb ABYX INIOCKOCTEN.

['eomerpuueckre mpeoOpa3oBaHUs NPOCTPAHCTBA: MApaJUIETIbHBIA TEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO INIOCKOCTH.



[TapamnensHoe mpoekTupoBaHue. [lmomank opToroHanbHON mnpoekuuu. M3o0pakeHue
MIPOCTPAHCTBEHHBIX (UTYP.

MHororpanHuku

Bepmmnbl, pebpa, rpanu MHororpanHuka. PasBepTka. MHororpaHsble yribl. Beimykiibie
MHororpanHuku. Teopema Dunepa.

[Tpusma. [Ipsimast u naknionnas npusma. [pasunbHast npusma. [lapannenenunen. Kyo.

ITupamupa. [IpaBuwibHas nupamuaa. Y ceuenHas nupamuja. Terpasap.

Cummerpun B KyOe, B TapajulesienuIieie, B IPU3Me U MUPaMUIe.

Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBienue o MpaBHIIbHBIX MHOTOTPaHHHUKAX (TeTpa’ape, KyOe, OKTasIpe, AoAeKadape U
HUKOCAdIpE).

Tena v MOBEPXHOCTH BpallCHUS

[lwmaap u KoHyc. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTH, 00-
pasytomiasi, pazBepTka. OceBble CEUEHUS U CEUEHUs, MapajliieIbHble OCHOBAHUIO.
[ap u chepa, ux ceuenus. KacarenpHas TNIOCKOCTH K cdepe.

W3mepenus B reomeTpuu

O6bem u ero uzmepenue. uaterpanbhas gopmyna oobema.

®opmyIel 00beMa Ky0a, MPSIMOYTOJIBHOTO MapajuIieNienuIieia, MPU3Mbl, HHWIXHIpa. PopMyIIbl
oObeMa mHpamuabl W KoHyca. DOpMyIbl IUIOMIATM TOBEPXHOCTEHW IMIIMHApPA W KOHYCA.
®opMybl 00beMa apa U miomaau chepsl.

[TogoGue Ten. OTHOIIEHUS TIIOMIAIEH TTOBEPXHOCTEN M 00BEMOB TTOI00HBIX TEJ.

KOOpI[I/IHaTBI " BCKTOPLI

[IpssMmoyronpHas (IekapToBa) cuUCTeMa KOOpAWHAT B MpocTpaHcTBe. DopMyra pacCTOSIHUS
MEX/y IByMsl TOUKaMU. Y paBHEHUS CHEPBI, nIOCKOCU U NPAMOLL.

BexTopel. Moayns Bektopa. PaBeHcTBO BekTOpoB. Ciok€HHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4MCIIO. Pa3no)keHune BEKTOpa MO0 HANPABJICHUAM. YTOJI MEXKIY JIBYMs BEKTOPaMH.
[Ipoekuust BexTopa Ha ock. KoopaunaTel BekTopa. CkanspHOe pOoU3BEACHNE BEKTOPOB.

Hcrnonbp3oBaHWEe KOOPAMHAT M BEKTOPOB IIPU PEIICHHMM MAaTEMaTUYECKUX M IPUKIIAIHBIX
3a/1a4.
lpakxmuueckue 3anamus

IIpu3Haky B3aMMHOIO pACIOIOKEHHsS NPSAMBIX. YIOJ MEXAy IpsMbIMU. B3aumnoe
pacnoyIoKEeHUe MPAMBIX M IUIOCKOCTeW. llepnmeHamkyissp M HakIOHHAasg K IUIOCKOCTH. YTOI
MEXIy NpSMON M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM pACIOJIOKEHUH NMPSAMOW U IIIOCKOCTH.
Teopema o0 Tpex nepHeHANKYISAPAX.

IIpu3Haky ¥ CBOMCTBA NMAapaJUIEIbHBIX U MEPIEHAUKYISIPHBIX TNIOCKOCTEN.

PaccrossHME OT TOYKM A0 IUIOCKOCTH, OT IpPSIMOM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY
IUTOCKOCTSIMH, MEXIY CKpPELIMBAIOIIUMUCS TMPSAMBIMH, MEXJy MPOU3BOJBHBIMH (UTypamMH B
IIPOCTPAHCTBE.

[TapamienpHOE NPOEKTUPOBAHME U €ro CBOWCTBA. Teopema o naowadu Opmo20HANbHOU



npoeKyuu MHO20y201bHUKa. B3auMHOE pacnoioskeHue MPOCTPAHCTBEHHBIX PUTYD.

Paznuunpie Buabl MHOrOrpaHHUKOB. WX wm3o0paxkeHus. CedeHHs, pa3BEpPTKH MHOTO-
rpaHHuKoB. [lnmomane noBepxHocTH. Buael cummerpuil B mpocTpaHcTBe. CUMMETpHUS Ten
BpallleHUs 1 MHOTOTPAHHHUKOB. BrIdrciieHue miomasiei u 00beMoB.

Bekropsl. JleiicTBus ¢ BekTopamu. [[ekapToBa cuctemMa KOOPAUHAT B IIPOCTPAHCTBE.

YpaBHEHHE OKpPYXHOCTH, CQepbl, TIOCKOCTH. PaccrosiHue Mexay Toukamu. JlecTBHs C
BEKTOpaMHM, 3aJaHHBIMH KoopjauHatamu. CKalgpHOE MPOU3BEICHUE BEKTOPOB. BekTopHOE
ypaBHEHUE MpPsAMONW M IUIOCKOCTU. Vcronb30BaHME BEKTOPOB NPH J0KAa3aTEIbCTBE TEOPEM
CTEPEOMETPUHU.

Jns BHeayIMTOPHBIX 3aHATHI CTYJEHTaM Hapsay C pELIEHUEM 3a/lad U BBINOJHEHUs
MPAKTUYECKHUX 3a/IaHUi MOKHO IPEIOKHUTH TEMbI UCCIIEIOBATEIBCKUX U pedepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEPUU OTIEIbHBIX MEJIKUX 3a/1a4 U YINPAKHEHUHN MPEJIAraroTCs CHOXKETHbIE
3a/laHusl, TPEOYIONINe JUIUTEIHHOW pa0OThl B paMKaxX OJIHOM MaTeMaTHYeCKOW CHTyaluu. DTh
TEMbl MOTYT OBITh KaK WHIWBHIyaJIGHBIMH 33JIaHUSMU, TaK W TPYIIOBBIMHU JIJII COBMECTHOTO
BBITIOJIHEHUS UCCIIEJOBAHMSI.

Ilpumepnvie memul pehepamos (00K1a008), uccied06amebCKux nPoOeKmos

1. HemnpepsbiBHBIE OpOOU.

2. TlpumeHeHHE CIOXKHBIX MPOICHTOB B 3KOHOMHYECKHUX pacyerax.
3. TlapamnenbHOE IPOSKTUPOBAHUE.

CpenHue 3HaYCHUS U MX IPUMEHECHUE B CTATHCTHUKE.

BektopHoe 3ajaHne IpsSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

CroxeHre TapMOHUYECKUX KOJIeOaHUH.

I'padmaeckoe perieHre ypaBHEHH U HEPABEHCTB.

[TpaBusIbHBIE U TIOTYIPABUIBHBIE MHOTOTPAHHUKH.

© o N s

Konnueckue ceueHust 1 X TpUMEHEHUE B TEXHUKE.

10 [Tonsitue muddepennnana u ero MPUIOKEHUSI.

11. CxemMbl MOBTOPHBIX UCTIBITAaHUMN bepHyn.

12. UccnenoBanue ypaBHEHUI M HEPABEHCTB C MapaMeTPOM



2.1. TEMATHYECKOE IINTAHUPOBAHHUE

Bun yueGHoM paboThI

KomnunuectBo yacoB

[Ipodunb npodeccnonaabHOro
oOpa3oBaHus

AyIUTOpHBIE 3aHATHUS
Copepxanue 00ydeHUs

COIIUATBLHO - YKOHOMHYECKUI

Brenenue 2
PazButue nouarus o yucie 12
Kophu, crenenu u norapupmsl 30
[IpsiMbI€ U TIOCKOCTH B IPOCTPAHCTBE 24
KombOuHaroprika 16
Koopaunats! 1 BEKTOpBI 22
OCHOBBI TPUTOHOMETPUHU 35
QOyHKIUHU U TpapuKu 24
MHOrorpaHHUKH U KPYTJIbIe Teja 30
Hauayna maTreMaTH4eCcKOro aHajm3a 30
WuTerpan u ero npuMeHeHne 8
DJIeMEHTBI TEOPUH BEPOSITHOCTEH U 20
MaTeMaTU4eCKON CTaTHCTHKH
YpaBHEHUS U HEPABEHCTBA 6
Hroro 256
IIpomedsicymounas ammecmayus 6 popme
9K3AMEHA

Bcero: 274




2.2.XAPAKTEPUCTHUKA OCHOBHBIX BU/JI0OB AEATEJIBHOCTH

OBYUYAIOIIIUXCHA
Copepxanue XapakTeprucTuKa OCHOBHBIX BUJIOB JIEATEIHHOCTH CTYACHTOB (Ha YpOBHE
00yueHus y4eOHBIX ICHCTBUN)
BBenenue O3HaKkOMJIEHHE C POJIbI0 MATEMATHUKH B HAyKe, TEXHUKE, JKOHOMUKE,

UH(POPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUIECKOHN NeSTETLHOCTH.
O3HaKOMIICHHE € LMY U 33Ja4aMU U3Y4YCHHsI MaTEMaTUKU IIPH OCBOCHUN

AJITEBPA

Pa3zButue noHsITHSA O
L1

Brimonnenue apugmMeTnyeckux IeHCTBUNA Ha/l YUCIIaMH, COUeTasi yCTHhIE U
[IMCbMEHHBIE IIPUEMBI.

Haxosxenue npuOIMKEHHBIX 3HaYEHUM BEJIMYMH M MOTPEHIHOCTEN BBIYUCIEHUN
(aOCOMIOTHOM U OTHOCUTEINILHOM); CPAaBHEHHUE YHCIIOBBIX BBIPAKECHUH.
Haxoxzaenue omnbok B mpeoOpa3oBaHUSAX U BHIYUCICHUIX

Kopnu, crenenu, sora-
pudmbI

O3HakoOMJIEHUE C TIOHSITHEM KOPHSI N-i CTENEHHU, CBOMCTBAMHU PaJMKAJIOB U
IpaBUJIaMU CPABHEHUSI KOPHEH.

DopmyIHpOBaHUE ONPEAECIEHUS KOPHS U CBOMCTB KOpHEW. Beruucnenue u
CpaBHEHME KOPHEM, BBITIOJHEHHE IPUKUIKY 3HaueHus KopHs. [IpeoOpa3oBanue
YHUCJIOBBIX M OYKBEHHBIX BBIPAXKECHHH, COAEPIKAIINUX PATUKAIIBIL.

Brimonnenue pacuetoB no GopmyinaM, CoAEpKalluM paaruKaibl, OCyIIeCTBISSA
HE0OXOAMMBIE MOJACTAaHOBKHU U TIpeoOpa3zoBanus. OnpeeneHne paBHOCUIBHOCTH
BBIPAXEHUM C pajuKasaMy. Perienrne nppauoOHAIbHBIX YPaBHEHUM.
O3HakOMJIEHUE C TIOHSTHEM CTETICHH C JIEHCTBUTEIILHBIM MTOKA3aTEIIEM.
HaxoxneHve 3Ha4eHH cTeNeHH, UCIIONIb3Ys MTPH HEOOXOIMMOCTH
WHCTPYMEHTAIbHBIE CPEACTBA.

3anuchIBaHUE KOPHS N-U CTETIEHU B BUJIE CTETICHU C IPOOHBIM MTOKa3aTeNeM U
Hao000pOT.

DopmyIMpOBaHUE CBOWCTB CTENEHEN. BhIUNCIIEHUE CTENEHEN C pallMOHAIbHBIM
MOKa3aTeJIeM, BBITIOJIHEHUE MTPUKUIKHA 3HAYECHHS CTETICHU, CDAaBHEHHUE CTEIICHEM.
[TpeoOpazoBaHre YHCTOBBIX U OYKBEHHBIX BBIPAKECHHM, COJIEPIKAINX CTEIICHH,
IIPUMEHSS CBOWCTBA. PelleHne noka3areabHbIX ypaBHEHU.

O3HakoMJIEHUE C TPUMEHEHUEM KOPHEUN M CTENEHEH NMpU BBIUUCIECHUH CPEIHHX,
JIETIEHUN OTpe3Ka B «30JI0TOM CEYECHHM». PellleHne NpuKIagHbIX 3a1ad Ha
CJIO’KHBIE MPOLIEHTHI

[Ipeobpa3zoBanue anre-
OpanvecKnX BbIpaXKeHH

Brimosnnenue npeobpazoBaHuid BEIpaskeHUH, TpUMEHEHNnEe GOPMYIT, CBA3aHHBIX
CO CBOMCTBaMH CTEIEHEHN U JIOrapu(pMOB.
Onpenenenue 00IaCTH JOMYCTUMBIX 3HAUEHHH JTOrapu(pMUIECKOTO BBIPAKEHHUS.

OCHOBBI TPUT'OHOMETPUUN

OCHOBHBIE MTOHATUSA

W3ydeHue painaHHOrO METO/1a U3MEPEHUS YIJIOB BpallleHUsI U UX CBS3H C
rpagycHoi Mmepoid. M300paxkeHne yriioB BpallleHUs! Ha OKPY>KHOCTH,
COOTHECEHHE BETMYMHBI YIJIa C €r0 PacIOoNI0KEHUEM.




OCHOBHEBIE

HpI/IMeHeHI/IC OCHOBHBIX TPUTOHOMETPUYCCKUX TOXIACCTB AJId BBIYHUCICHUA

TPUTOHOME- 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKIHI 1O OJHOM U3 HUX

TPUYECKHE

TOX/IECTBA

[IpeoOpa3oBanus N3yueHne oCHOBHBIX (POPMYJI TPUTOHOMETPUU: (POPMYJIBI CIOXKEHUS, YIBOCHUS,
[IPOCTEUIINX npeoOpa3oBaHUsl CYMMBI TPUTOHOMETPUYECKUX (PYHKIUI B TPOU3BEACHUE U
TPUTOHOMETPH- [IPOU3BENICHUS B CYMMY U IIPUMEHEHUE IIPU BBIUYNCIICHUH 3HAYCHUS

YECKHUX BBIPAKCHUU

TPUTOHOMETPUYECKOTO BBIPAKEHHUSI U YIIPOLLIEHHUS €T0.
O3HaKOMJICHHE CO CBOWCTBAMU CUMMETPUU TOYEK HA €IMHUYHON OKPYKHOCTH U
NpUMEHEHHE UX /IS BBIBOJIA (POPMYIT TPUBEICHHS

[Ipocreiimue Pemenune o ¢popmynaM U TPUTOHOMETPHUECKOMY KPYTY NMPOCTEHIIINX

TPUTOHO- TPUTOHOMETPUYECKUX YPABHEHUM.

METPUYECKHE [IpuMeHeHre O0IIKMX METOJIOB PEIIECHUsl YpaBHEHHUM (NpUBEJEHHUE K JIMHEHHOMY,

YPaBHEHHUS U KBaJPaTHOMY, METOJ| Pa3JIOKEHHMs Ha MHOXKUTEIHM, 3aMEHbl IEepEeMEHHOW) INpu

HEPaBEHCTBA pELIEHUN TPUTOHOMETPUYECKUX YypAaBHEHUH. YMEHHE OTMeuYaTb Ha Kpyre
pELIECHUs] IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHHYC, O3HakoMJIEHHE C IIOHATHEM O0paTHBIX TPUTOHOMETPUUYECKUX (QYHKIUH.

APKKOCHHYC, H3y4enue onpeneieHnil apKCUHyca, apKKOCHHYCa, apKTaHI'€HCa YnCIIa,

APKTAHI'CHC YK CJIa

bopMynMpoBaHue UX, U300pakeHUE HA €IMHUYHONW OKPY>KHOCTHU, IPUMEHEHUE
IIPU PELICHUN YPABHEHUHN

®YHKINH, X CBOUCTBA U TPADGUKU

DyHKIUU.
TlonsTre
HETIPEPBIBHOCTU
byHKIMHA

O3HakoMJIEHHE C TIOHATHEM NEPEMEHHOM, IpUMepaMu 3aBUCUMOCTEN MEXKAY

NEPEMEHHBIMH.

O3HakoMJIEHHE C TIOHATHEM TpaduKa, orpeeNeHue NPUHAIIEKHOCTH TOUKU

rpaduxy pynkuuu. Onpenenenue no Gopmysie NpocTeniie 3aBUCUMOCTH, BU/1a

ee rpa¢uka. Beipaskenue o gpopmyie ogHOMN nepeMeHHON yepes ApyrHe.
O3HakoMJIEHHE ¢ onpezenieHneM QyHKIuu, Gopmynuposanue ero. Haxoxnenue
001acTH onpeeNieHns U 00J1aCTH 3HaYeHUH (YHKIIUU

CBoiicTBa (DyHKIMH.
['paduueckas
UHTEpIpeTalys.
[Ipumepsr
(YHKIHOHATIBHBIX
3aBUCHUMOCTEHN B
peabHbIX
nporeccax u
SIBIICHHSIX

O3HaKOMJIEHHE C TpUMepaMy (PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHbIX
[IPOLIECCAX U3 CMEKHBIX TUCIUIUIMH.

(O3HaKOMJIEHHE C JOKAa3aTEIbHBIMU PACCYXACHUAMH HEKOTOPBIX CBOMCTB
TMHEHON M KBaJpaTUYHON (YHKIHMI, IPOBEIEHUE UCCIIeI0BaHNs JIMHEHHOM,
KyCOYHO-JTUHEHHOM, ApOOHO-TMHEHHON U KBaIpaTUYHOHN (PyHKIMI, mocTpoeHue
ux rpaduxos. [Toctpoenue n urenue rpadpukos pyHkuuit. MccnenoBanue
byHKIMN.

CocraBrieHue BUI0B (DYHKITUH TI0 TAaHHOMY YCJIOBHIO, PEIICHHE 3a7a49 Ha
DKCTPEMYM.

BrinonHenue npeoOpa3oBaHuii rpaduka QyHKINH

OOpaTHbie QyHKINN

N3yuenne moHATHS 00OpaTHON (YHKIINH, OTIpeIeTICHNE BIIa M TIOCTPOCHHE
rpaduka oOpaTHON (GYHKINHU, HAX0XKJIEHHE €€ 00JacTH OTpeieNieHusl 1 00IacTu
3HauyeHu. McecmenoBaHuy ypaBHEHUH M PEIIEHUH 33]1a4 Ha SKCTPEMYM.




CTerneHHbBIEe, ITOKa3a-
TEbHBIC,
JorapupmMuIECcKue u
TPUTOHOME-
TPUYECKHEC
byHKIHN.
OOpartHbIe
TPUTOHOME-
TpUYeCcKre QYyHKIUH

Brruucnenue 3naueHuit GyHKIMHA 110 3HaUYEHUIO aprymeHTa. OnpeneneHue
MOJIO’KEHUS TOUKH Ha TpaduKe Mo ee KOOpJAruHATaM U Ha00OpOT.
Hcnonb3oBaHne CBOWCTB (PYHKITUHN /ISl CPABHEHMS 3HAYCHUH CTENICHEH 1
norapudmos.

[Toctpoenue rpaduKoB CTENEHHBIX U JTOTapUPMHUUECKUX PYHKIIHH.

Perienue Moka3aTeNbHBIX U JIOTapU()MUYECKUX YpaBHEHHH W HEPaBEHCTB IIO
WU3BECTHBIM AJITOPUTMAM.

O3HakoOMJIEHHME C IOHATHEM HENpephlBHOM  mepuoauyeckod  (QyHKLUH,
(dbopMynHpoBaHUE CBOMCTB CHHYCA i KOCHHYCA, TOCTPOCHHUE X TPAPHKOB.
O3HakOMJIEHHME C IIOHATHEM TapMOHUYECKMX KojlebaHui M IpUMepaMu
FapMOHUYECKUX KOJIEOAHWM JUIsl ONMCAHMsI IMpPOLECCOB B (U3UKE M APYTUX
001aCTAX 3HAHUS.

O3HakOMJIEHME €  TOHSITHEM  pa3pblBHOM  mepuoaumyeckod  (yHKUUH,
(bopMyIMpoBaHUE CBOMCTB TAaHT€HCA U KOTAHI'€HCA, TOCTPOCHHUE UX I'PaUKOB.
[TpumeHneHue CBOMCTB (PyHKIMI JUId CpaBHEHMS 3HAUEHUN TPUTOHOMETPUUYECKUX
(byHKUUH, peleHust TPUroHOMeTpUuecKkuX ypaBHeHui. [loctpoenune rpaduxos
00paTHBIX TPUTOHOMETPHUYECKUX (DYHKIMNA U ONpeAeTIeHHE TI0 TpapuKaM Ux
CBOJNCTB.

Brinonnenue npeoOpa3zoBaHus rpagukoB




HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocaenoBaTenbHO
CTH

O3HaKOMJICHHE C TIOHSATHEM YHCIOBOW IOCIIEAOBATENLHOCTH, CHOCO0aMu ee
3aJlaHusl, BBIYUCIICHUSMU €€ YJICHOB.
O3HaKOMJIEHHE C IOHITUEM IIPEJIeNa MOCIE0BaTEIbHOCTH. O3HAKOMIIEHHE C
BBIYHCIICHHEM CyMMbl O€CKOHEYHOTO YUCIIOBOTO psiJia Ha IpUMepe
BBIYMCIICHHUS] CYMMbI O€CKOHEYHO YOBIBAIOILIEH T€OMETPUUYECKON TPOTrPECCHHU.
Pemenue 3amad Ha npuMeHeHUE (GOPMyJIbI CyMMbI OECKOHEYHO YOBIBarollen
rEOMETPUUYECKON MTPOTrPECCUm

[IpousBonnas u
ee IpUMEHEHNE

(O3HaKOMJIEHHE C TIOHSTHEM IIPOU3BOJHOM.

V3ydyenue u GopMyIupoBaHUE €€ MEXaHUYECKOTO U T€OMETPUUYECKOT0 CMbICIA,
M3y4eHHE aJlfOPUTMa BBIUMCICHUS NPOM3BOJAHON Ha IPUMEPE BBIUUCICHUS
MIHOBEHHOH CKOPOCTH U YIJIOBOTO K03 duimenTa kacareabHOH.

CocraBiieHre ypaBHEHUs KacaTeJIbHOW B 00IIIEM BHJIE.

YcBoenne — mpaBuin  auddepeHuupoBaHus,  TaONMMLBI  IPOM3BOJIHBIX
DIIEMEHTAPHBIX (YHKIWH, NMpUMEHeHHe s TudepeHIpoBanus QyHKIUH,
COCTaBJICHUS YPABHEHUS KacaTelbHOM.

l3ydeHue TeopeM O CBSI3U CBOWCTB (DYHKIIMH M TPOU3BOJHOU, (HOPMYITUPOBKA
ux. [IpoBeneHue ¢ MOMOIIBIO IPOU3BOIHON HCCIEI0BaHUS (DYHKLMH, 33 JaHHOMN
(dbopMysoii. YCTaHOBIIEHHE CBSI3U CBOMCTB (DYHKLIMHU W MPOU3BOIHOM 1O UX Tpa-
(bukam.

[ [pMeHeHne MPOU3BOIHON Ul PEILIEHUs 3a/]a4 HAa HaX0KJIeHUEe HauOOJIbLIETO,
HAaMMEHBIIIETO 3HAUYEHUS U Ha HaXOXKICHHUE DKCTpEMyMa

[TepBooOpasnas u
HHTErpat

O3HaKOMJIEHHE C IOHSTHEM UHTErpaia U epBooOpa3HOM.
W3ydenue npasuiia BIYUCIEHUS IEpBOOOpa3HoOii U TeopeMbl HproToHa—
JleitOHuna.
Pemienue 3agau Ha CBA3b NEPBOOOPA3HOM M e€e MPOM3BOJHON, BBIUHCIIEHUE
epBOOOPa3HOMN TSl TaHHOW (DYHKIIHH.
Pemienue 3aay Ha NPUMEHEHUE HMHTErpaja Ui BBIUMCIEHUS (U3NYECKHX
BEJIMYMH U TUIOIIAACH

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHuUs u
CUCTEMBI
YpaBHEHUI
HepasencrBa u
CHUCTEMBI
HEPABEHCTB C
TBYMSI
IIEpEMEHHBIMU

O3HakOMJIEHHE C TMPOCTEHIIMMH CBEICHUSMU O KOPHAX alreOpandyecKux
YPaBHEHUH, IOHATUAMU UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPaBHEHUM.
3yueHne TeopuH paBHOCWIBHOCTH ypaBHEHUH U ee npuMeHeHus. [loBropenne
3allCH  pelIeHUs CTaHJApTHBIX YpaBHEHW, TNpPUEMOB TMpeoOpa3oBaHUs
YpaBHEHUH ISl CBEJEHUS K CTAaHIaPTHOMY YPABHEHUIO.




Pewenue palMOHAIbHBIX, UPPALMOHAIIBHBIX, MTOKa3aTeNIbHBIX u
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Vcrions30BaHne CBOWCTB M TpadukoB (PYHKIUN I pEIICHUS YpPaBHECHHM.
[IoBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemiennie ypaBHEHH ¢ TpPUMEHEHHEM BCEX MPHUEMOB (Pa3JIoKEeHUS Ha
MHOXKUTETM, BBEICHUS HOBBIX HEU3BECTHBIX, IOJICTAHOBKH, I'pauyecKoro
METO/a).

Pemienne cucteM ypaBHEHMH C NPUMEHEHHEM pa3UYHBIX  CIIOCOOOB.
O3HakOMJIEHHE C OOIIMMHU BOIPOCAMU PEILICHUS HEPABEHCTB M MCIOJIb30BaHUE
CBOWCTB ¥ rpadukoB (GyHKIMIA IPU PEIICHUH HEpaBEHCTB. Perienne HepaBeHCTB
1 CUCTEM HEPaBEHCTB C MPUMEHEHHEM Pa3IMYHbIX CLIOCOOO0B.

[IprMeHeHrEe MaTEMaTUYECKUX METOAOB I PELICHUs COIEPKATENIbHBIX 3a1ad
13 pa3’IMyYHbIX o0nacTel HAyKH W MpakTHKU. VHTepnpeTupoBaHue pe3yabTaToB
C YYETOM PEAIbHBIX OrPAHUYEHUN

BJIEMEHTbI KOMBUHATOPUKU, TEOPMM BEPOSITHOCTEM U CTATUCTUKH

W3yyeHne npaBuiza KOMOMHATOPUKY M IPUMEHEHHE TP PELICHUH
KOMOWHATOPHBIX 33/1a4.

Pemenne KoMOMHATOPHBIX 33724 METOIOM Iiepedopa U 10 IPaBIITY
YMHOXCHUSI.

OcHoBHbIE
HOHSITHS O3HaKOMJICHHE C TOHSATUAMU KOMOMHATOPHUKU: pa3MEIICHUSIMHU, COUYCTAHUSIMH,
nepecTaHOBKaMH U (popMyJIaMu JJist X BerunciaeHus. O0bsicHeHue u
KOMOMHAaTOPUKHU .
npuMeHeHHe (GopMyJI JUIs BEIUMCIICHUS pa3MeIleH i, IepecTaHOBOK U
COYETaHMM NPU PEIICHUH 3aa4.
O3nakomiuenue ¢ OuHoMoM HeroToHa u TpeyronbHukoMm [lackans. Pemenue
[PaKTUYECKHUX 3aJ1a4 C UCIOJIb30BAaHUEM MOHATUHN U MTpaBUi KOMOMHATOPUKU
SIEMEHThL N3ydeHne Ki1accCH4ecKoro onpeesieHus: BEpOITHOCTH, CBOMCTB BEPOSITHOCTH,
N TEOPEMBI O CYMME BEPOATHOCTEM.
Be EﬂTHOCTeﬁ PaccmoTpenue npumMepoB BEIYUCIEHUS BEPOSITHOCTEN. Pelienue 3axad Ha
p BBIUUCIIEHHE BEPOSATHOCTEH COOBITUI
O3HakOMJIEHHE C IPEICTaBICHUEM YHCIIOBBIX IaHHBIX U UX XapaKTe-
[Ipencrasnenue
pUCTUKaMHU.
TaHHBIX (TAOJIHIIBI,
Pemenue npakTudyeckux 3ajgad Ha 00pabOTKy YMCIIOBBIX JaHHBIX, BHIYHCIECHUE
TuarpaMmbl)

HX XapaKTCPUCTUK

I'EOMETPUA




[Ipsimbie n
MIJIOCKOCTH B
MIPOCTPAHCTBE

DopMyIupOBKa U IPUBEACHUE JOKA3ATEIbCTB IPU3HAKOB B3aUMHOIO
PacCIIOJIOKEHUS IPSAMBIX U INIOCKOCTEN. Pacrio3HaBaHue Ha yepTexax u
MOJIEJIAX Pa3IMYHBIX CIIy4aeB B3aUMHOI'O PACIIOJIOKEHUS IPSIMBIX U
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYKIAEHUU. POpMyIMpOBaHHE
OIlpeIeNICHUH, IPU3HAKOB U CBOWCTB NAapAJUIEIbHBIX U IEPIEHIUKYIIIPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BbINOJIHEHUE IOCTPOEHUS YIVIOB MEXKY NIPSMBIMHU, IIPSIMOU U TUIOCKOCTBIO,

MEXKy INIOCKOCTSIMU 110 ONIMCAHUIO U PACIIO3HABAHUE UX HA MOJEIISX.
IIpuMeHeHNnEe TPU3HAKOB U CBOMCTB PACIIOJIOKEHHUS MIPSIMBIX U INIOCKOCTEH IIPH
pellIeHnN 3aau.
N300pakeHre Ha pUCYHKAX U KOHCTPYHUPOBAHHUE Ha MOJIEIISAX TIep-
NEHAMKYJIIPOB U HAKJIOHHBIX K IIJIOCKOCTH, NPSIMBIX, TApaJIEIbHBIX
IUIOCKOCTEH, YIJIOB MEXIY MPSIMOI U MJIOCKOCTHIO U 0OOCHOBaHNE
IIOCTPOCHHS.
Pemenue 3a1a4 Ha BBIYMCIICHHE FEOMETPUUECKUX BeNUUMH. ONKChI- BaHUE
paccTosHUA OT TOYKH JI0 IIJIOCKOCTH, OT MPSAMOH 10 INIOCKOCTH, MEXIY
IIJIOCKOCTSIMH, MEXY CKPEHIMBAIOIMMUCS IPSIMBIMU, MEKTy IIPOU3BOJIbHBIMU
¢burypamu B IpOCTPaHCTBE.

DopMyIUpOBaHUE U JI0KA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEopeM
CYLLECTBOBAHMUS, CBOICTBA).

M300paskeHre Ha 4YepTeX ax W MOJCISIX PACCTOSIHHS M OOOCHOBAHHE CBOMX
cyxxaeHuil. OmpenerneHne W BBIYMCIEHUE PACCTOSHUM B  IPOCTPAHCTBE.
[Ipumenenue GopmyI1 U TEOPEM INIAHUMETPUH IS PELLICHUs 3a/1a4.
O3HakOMJIEHME C TMOHATHEM [ApAJJICIBHOTO TPOEKTHUPOBAHUS M €r0
cBoricTBaMU. POPMYJIMPOBAHUE TEOPEMBI O TUIOIIAIA OPTOrOHAIBHON MPOEKIINU
MHOI'OYT'OJIbHHKA.

[IpumeneHnue Teopun Aisi OOOCHOBAHMSI IOCTPOEHUN M BBIYMCICHUH.
ApPryMEHTHPOBaHHE CBOMX  CY)XKIEHHH O  B3aUMHOM  pacIOJIOKEHUU
[IPOCTPAHCTBEHHBIX (PUTYp




MHOrorpaHHUKH

OnucaHne W XapakTEPUCTUKA  PA3JIMYHBIX  BHJIOB  MHOTOIPAaHHHUKOB,
[IEPEUYKCIICHUE UX DJIEMEHTOB U CBOWCTB.
300pakeHre MHOTOTPAHHUKOB U BBIMIOJHEHUE MOCTPOCHHUS Ha W300paKEHUSX
11 MOJIEJISIX MHOTOTPaHHHUKOB.
Brluucnenue IMHEMHBIX 3JIEMEHTOB U YTJI0B B IPOCTPAHCTBEHHBIX
KOH(HUTypamusx, apryMEeHTUPOBAHHE CBOUX CYKICHHNA. XapaKTepUCTHKA U
M300pakeHNe CeYeHMsl, pa3BEPTKH MHOTOTPAHHUKOB, BHIYUCIICHHUE TIOMIAACH
IMOBEPXHOCTEH.
[TocTpoeHne mpocTelmmx ceuyeHud KyOa, Impu3Mbl, mupamuabl. [IpuMeHeHue
(haKTOB M CBEJICHUH U3 TUIAHUMETPHH.
O3HakOMJIEHHE C BUJJaMH CUMMETPHI B IPOCTpaHCTBE, (HOPMYITHMPOBAHUE
ONPEIIECIICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUH TEJ BPALLECHUS U
MHOTI'OTPaHHUKOB.
[IpuMeHeHne CBOKCTB CUMMETPHH IIPU PELICHUM 3aaa4. Vcrons3oBanue
MPUOOPETEHHBIX 3HAHUH JIJIS1 CCIEAOBAHUS U MOJICITUPOBAHUS HECIOKHBIX
3a/1a4.
300pakeHe OCHOBHBIX MHOTOTPAaHHMKOB U BBIMOJIHEHHE PHUCYHKOB IO
YCJIIOBHSAM 3a]1a4

Tenan
MTOBEPXHOCTHU
BpalllCHU

O3HaKOMJICHHE C BHJAMH TeJl BpalieHus, GOpMYIUPOBAHUE MX OMNPEACICHUN 1
CBOMCTB.

DopMyJIMpOBaHUE TEOPEM O CEYEHUM Ilapa IJIOCKOCTbIO M  IUIOCKOCTH,
KacaTelpbHOU K cepe.

XapakTepucTrKa U H300pakKeHUE TeJ BpaIlleHUs, UX Pa3BEPTKHU, CCUCHUSI.
Pemienue 3amay Ha TMOCTPOCHUE CEUYECHUM, BBIUMCICHUE [IJIMH, PACCTOSHHUI,
yrioB, ruomaaeil. [IpoBeneHue noka3aTenbHBIX PacCyKAECHUN NpPH pEUICHUU
3aj1a4.

[IpuMeHeHne CBOMCTB CMMMETpPUHU IpPU PEUIEHUH 3a/ady Ha Teja BpalleHWus,
KOMOMHAIIHMIO TEI.

300pakeHre OCHOBHBIX KPYTIIBIX T€JI U BBHIMNOJIHEHHE PHUCYHKA IO YCIOBHUIO
3ajauu

W3mepenus B
FeOMETPUH

O3HakoMJIEHHE C TIOHATUAMH IUIOLIAIM U 00beMa, aKCHOMaMH U CBOWCTBaMH.
Pemenue 3a1a4 Ha BbIYMCICHHUE TJIOMIAAEH MIOCKUX (QUTYP C IPUMEHEHUEM
COOTBETCTBYIOLIMX (hopMy U (PAaKTOB U3 IUTAHUMETPUH. V3yueHue Teopem o
BBIUYHCIICHUH 00bEMOB IIPOCTPAHCTBEHHBIX TEJl, pEIICHHE 3a/1a4 Ha
npuMeHeHue GopMyJ BeIUMCIEHUs: 00beMoB. M3yuenue Gopmyi ams
BBIYHCIICHUS IUTOIAJIeH TOBEPXHOCTEH MHOTOI'PAaHHUKOB U TEJl BpalllEHUSI.
O3HaKOMJIEHHME C METOJOM BBIYUCIEHHS IUIONMIAJd TOBEPXHOCTU CQEpHI.
Pemenne 3aau Ha BBIUMCIIEHHME IUIOIIAJECH MOBEPXHOCTH MPOCTPAHCTBEHHBIX
Ten

Koopaunats! u
BEKTOPBI

O3HaKOMIJICHHE C TOHSATHEM BCKTOpa. I/I3y‘-IGHI/Ie ,Z[CK&pTOBOfI CHUCTCMbI
KOOpAWHAT B IPOCTPAHCTBE, MIOCTPOCHUC 110 3aJaHHBIM KOOpAUHATAM TOYCK




Haxosxnenue ypaBHEHUH OKPYKHOCTH, C(hEphl, INIOCKOCTH. Beranucienue
PAcCTOSIHUN MEXAY TOYKaMU.

N3y4yeHne cBOMCTB BEKTOPHBIX BEIMYNH, IIPABUII PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, ITPaBUJI HAXOXKIACHUSA KOOPANHAT BEKTOPA B
IIPOCTPAHCTBE, IPABUII IEUCTBUN C BEKTOPAaMH, 3aJaHHBIMUA KOOPAUHATAMHU.
[IpuMeHeHne Teopuu NpU PEIICHNUH 3a1a4 Ha JEHCTBUS C BEKTOPAMH.
N3y4eHne cKamsaspHOro MpOU3BEICHUS BEKTOPOB, BEKTOPHOTO YPaBHEHUS
IIPSIMOM U IUIOCKOCTHU. [IpuMeHenne Teopun Npyu pelIeHnH 3a1a4 Ha JEHCTBHUS C
BEKTOPAMM, KOOPJUHATHBIN METO, IPUMEHEHUE BEKTOPOB I BBIYUCICHUS
BEJIMYMH YTIJIOB U paccTosiHUI. O3HaKOMIIEHHUE C JOKa3aTEIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aMMHOM PACIIOJIOKEHHUH MPSIMBIX U IIJIOCKOCTEH C
HCIIOJIb30BAHUEM BEKTOPOB




3. YYEBHO-METOJUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUME ITPOI'PAMMBbI
YUEBHOU JUCHUATLIUHBI «<MATEMATHUKA»

OcBoeHue nporpammsbl y4eOHON TUCIUILIMHBI «MaTteMaTuka» MpeanoiaracT Haluyue B
npodeccuoHanbHOM 00pa30BaTENbHON OpraHM3allM, peanu3yrolei 00pa30BaTEIbHYIO
nmporpammy cpeaHero odmero obpazoanusi B npenenax ocBoeHus OITOIT CITO na 6aze
OCHOBHOTO 0011ero o0pa3oBaHusi, yueOHOro kabnHeTa, B KOTOPOM MMEETCS BO3MOXKHOCTH
obecrieunTh 00yUaronmMcst CBOOOIHBIN JocTyn B IHTEpHET BO BpeMsi y4eOHOTO 3aHSATUS U
nepuoJi BHEY4eOHOH 1eATeIbHOCTH.

[Tomemnienue kabunera yaoieTBopsieT TpeOoBanusiM CaHUTAPHO-IMHAEMHOIOTUUECKUX
npaBun u HopMatuBoB (CanlluH 2.4.2 No 178-02) m ObITh OCHAIEHO THUIIOBBHIM
000pyZ0BaHHEM, YKa3aHHBIM B HACTOSAIIMX TPEeOOBAHUAX, B TOM YHCIE CIHEIHAIN3H-
pOBaHHON y4eOHOIl MeOeNbl0 U CpeCTBaMH OOYYEeHHsI, JOCTATOYHBIMH JUIS BBITOJHEHHS
TpeGoBaHUil K YPOBHIO MOATOTOBKU 00YYaIOMIUXCA?,

B kabunere ecTb MyJbTHMEIUHHOE 000PYIOBaHKE, TOCPEACTBOM KOTOPOTO YYACTHUKH
00pa3oBaTeNbHOTO Ipoliecca MOTYT MPOCMaTpUBaTh BH3YaldbHYI0 HWHGOPMALIUIO TIO
MaTeMaTHKe, CO3/1aBaTh MPE3EHTAlMU, BUICOMATEPHAIIBI, HHBIC JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOIO M MAaTE€pHaIbHO-TEXHUYECKOIo o0ecrnedeHus
POrPaMMBbl YI€OHOU TUCIUTUTHHEI « MaTeMaTHKa BXOISAT:

+  MHOTO(YHKIHOHAJIBHBIM KOMILJIEKC MPero1aBaTers;

*  HarJsAaHbIE TOCOOMS (KOMIUIEKTHI YU4eOHBIX TaOJIHUII, TJIaKaTOB, TOPTPETOB BhIIAI0-
IIUXCSl YYEHBIX-MAaTEMaTUKOB U JIp.);

+  uHGOPMAITMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* DKpaHHO-3BYKOBBIE TIOCOOUS;

*+  KOMIUIEKT TEXHUYECKOU JJOKYMEHTAIIMH, B TOM YHKCIIE MAacropTa Ha cpelicTBa o0yde-
HUS, THCTPYKITUH 110 X UCTIOJIB30BAaHUIO U TEXHUKE OE30MMaCHOCTH;

+  OubnuoTeuHslit GoH.

B Oubnuoteunslit pona BXoAAT yueOHUKH, yueOHO-MeToanueckue KoMIuiekTsl (YMK),
o0ecreynBaroIue OCBOEHHE Y4YeOHON IUCHMIUIMHBI «MaTeMaTHKay, PeKOMEHJIOBaHHbIE
WIA JIONYyIIEHHBbIE JUI1 MCIOJIb30BaHUS B  NMPO(ECCHOHAIBHBIX 00pa30BaTENIbHBIX
OpraHu3alysaX, peaju3yloluXx o0pa3oBaTeNbHYI0 MPOrpaMMy  CpPEAHEro  OOIIero
obpa3zoBanus B npezaenax ocsoerust OITOIT CITO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHUs.

bubmmoteunsrii GoHI MOXKET OBITH JOTONHEH SHIUKIONEIUSMH, CIPAaBOYHUKAMH, Ha-
YYHOW, HAy4YHO-TIOMYJIIPHOM U IPYTOM JINTEPAaTypoOr IO MaTeMaTHKE.

B mporiecce ocBoeHMS IPOTrpaMMBbl yU4eOHOH TUCIIMITIMHEI « MaTeMaTHKay CTyIeHTHI
JIOJDKHBI TTOITYYUTh BO3MOXKHOCTH JTOCTYTIA K DJIEKTPOHHBIM YYeOHBIM MaTepHaiaM 1o
MaTeMaTHKe, UMEIOIIKUMCS B CBOOOIHOM JI0CTyTe B ceT MIHTepHET (371€KTPOHHBIM KHUTAM,
npakTUKyMaMm, Tectam, MaTepuanam EI'D u ap.).
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