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1. MOSACHUTEJIBHAS 3AITUCKA

1.1. Ob6saacTh NpUMeEHEeHHUs TPOTPAMMBI

PaGouass mporpamma oOmieoOpa3oBareinbHONU yueOHON NUCHUIUIMHBI « MaTemaTukay sBiseTcs
4acThI0 OCHOBHOW 00pa3oBaTenbHON mporpammbl B cooTBeTcTBUU ¢ PI'OC mo crnenwmanbHOCTH
09.02.02 KoMIIbIOTEpHBIE CETH.

B mporpammy BKIIIOYEHO COAEp)KaHUE, HampaBieHHOE Ha (OPMHUPOBAHHME Y CTYIEHTOB
KOMITETECHILIMH, HE00X0MMMEBIX s kKadecTBeHHOro ocBoeHuss OOII CIIO na 0a3e 0oCHOBHOIO OOILETO
00pa30BaHus C MOTyYECHHEM CpPEeIHEro o0mero o0pa3oBaHms; IPOTPAMMBI TIOJTOTOBKU CIICIIHATUCTOB
cpennero 38ena (IIIICC3).

Ona sBisieTcs ennHOM JUIa Bcex ¢popM oOyuenus. Paboyast mporpamma Ciry>KUT OCHOBOH ISt
pa3paboTKu TEMAaTUYECKOTO MIaHa U KOHTPOJIbHO- o1leHOYHbIX cpecTB (KOC) obmeoOpa3zoBaTenbHOM
y4eOHOH IMCHUILTNHBI 00pa30BaTEIbHBIM YUPESIKICHUEM.

1.2. Mecto o00meo0pa3oBaTe/ibHONH Y4eOHOIH JAUCHUILVIMHBI B CTPYKType OCHOBHOM
00pa3oBaTe/IbHOI NMPOrpamMMbl: TUCHUIUIMHA BXOAUT B LUK 00IIE00pa30oBaTEeNbHBIX yUEOHBIX
muciumuinH. OcBoeHre o011eo0pa3oBaTebHON yueOHOM TUCHUIUIMHBI «MaTemMaThkay crnocoOCTBYET
(GOPMUPOBAHUIO y CTYIEHTOB NPO(ECCHOHATBHBIX KoMmIleTeHIMH 1o crneruanbHocTr  09.02.02
KomneroTepHble ceTu.

OnHOBpeMEHHO ¢ TMPO(EeCCHOHATFHBIMA KOMIETCHIUSMH Yy CTYJIEHTOB, OOYYarOIIUXCS 10
oOmieo0pa3oBarenbHO y4uyeOHON aucuuIiinHe «MareMaTuka» CO3[Jal0TCs MPEANOChUTKA s
dopMupOBaHHS OOIIMX KOMIETEHIMI: MOHMMATh CYIIHOCTh U COLMAJbHYI 3HAYUMOCTb CBOEH
Oynywmeit npodeccuu, MPOSBIATh K HEW YCTOMUYMBBIM HHTEPEC; OPraHU30BHIBATH COOCTBEHHYIO
NesITeIbHOCTD, BBIOMpATh THUIIOBBIE METOABI M CHOCOOBI BBIMOJHEHHS MPO(ECCHOHANBHBIX 3ajad,
OlleHUBaTh MX A()(PEKTUBHOCTH U KaueCTBO; NPUHUMATh PEIICHUS B CTAHJIAPTHBIX M HECTaHIAPTHBIX
CUTyaIMsIX ¥ HECTH 32 HUX OTBETCTBEHHOCTb; OCYIIECTBIIATH MOMCK M HMCIOJIb30BaHHE WH(POPMAIIHH,
HeoOxoauMoi 11711 3¢ (EKTUBHOTO BBIMOJHEHUS MPO(ECCHOHANBHBIX 3a/a4, MPOPECCUOHANIBHOTO U
JUYHOCTHOTO PAa3BUTHSA;, HCIOIB30BaTh HH(GOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH B
npodecCHoHaNBHON AESITeNTbHOCTH; padoTaTh B KOJIEKTHBE M KoMaHze, d((EeKTUBHO OOLIATHCS C
KOJUIETaMU, PYKOBOJACTBOM, TMOTPEOUTEISIMU; OpaTh Ha ceOs OTBETCTBEHHOCTh 3a pabOTy YJICHOB
KOMaH/bl (MTOAYMHEHHBIX), Pe3yJbTaT BBHIMIOJHEHHS 3a/JaHUi; CAMOCTOSTEIBHO OMPEAeNATh 3agaud
npo(ecCHOHABHOTO W JMYHOCTHOTO Pa3BUTHsI, 3aHUMAThCS CaMOOOpPAa30BAHHMEM, OCO3HAHHO
TUTAHUPOBATh MOBBIIIEHUE KBAIU(DUKAIINK, OPUEHTUPOBATHCS B YCIOBUAX YACTOW CMEHBI TEXHOJIOTUH
B IPO(heCCUOHATILHOM IS TENIbHOCTH.

1.3. Ieaun m 3agaum o0meoOpa3zoBaTeNbHONH Y4eOHOH AMCHMILUIMHBI — TpeOOBaHHA K
pe3yJbTaTaM O0CBOEHHsI 00111e00pa30BaTe/IbHOM yueOHO IMCIUIITTHHbI

OCHOBHBIMH LeJISIMH M3Y4YeHUs1 NporpamMmmel «MaTeMaTuKay SABJISAIOTCH:

* obOecrieyeHre Cc(HOPMHUPOBAHHOCTH TMPEACTABICHUN O COIMAIbHBIX, KYJIbTYpHBIX H
UCTOPUYECKHX (haKTOpaxX CTAHOBJICHUS] MATEMATHKU;

» oOecrieueHre CGHOPMUPOBAHHOCTH JIOTHYECKOIO, aJTOPUTMHUYECKOTO U MaTeMaTHYeCcKOro
MBIILICHUS;

» obecrieyeHre CHOPMUPOBAHHOCTH YMEHHI MPUMEHSTHh IMOJyYE€HHbIE 3HAHUS MPU PELICHUU
pa3IMYHBIX 3a/1a4;

* obecrieyeHne c(OPMHUPOBAHHOCTH NPEACTABICHUA O MaTeMaTHKe KakK 4YacTH oole-
YEJIOBEUECKOW KYJIbTYpbl, YHUBEPCAIHHOM S3bIKE HAYyKH, IO3BOJSIOIIEM ONHUCHIBATH U HU3y4aTh
peaibHbIE MPOLIECCHI U SBICHUS.

B pesynbTare ocBoeHus 001e00pa3oBaTeNbHON YUeOHON TUCIUIIMHBI CTYICHT HO0JIZKeH::

UMeTh NpeAcTaBJIeHHe!

"0 pOJM MaTeMaTUKH B COBPEMEHHOM MHpPE, MH()OPMAIMOHHBIX TEXHOJIOTUSAX, OOIIHOCTH €€
MOHATUM U TIPEJICTABIICHNN;

3HATh.

" OCHOBHbBIE MaTEeMAaTUYECKHE OHITUS, (POPMYJIBI U METO/IbI;

yMeTh:

" IPUMEHATH MaTeMaTUYeCKUE METOJIbl K aHaJlu3y, MCCIECJOBAHUIO U PEHICHUIO MPHUKIAIHBIX
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3ajay;
® JICTIOJIB30BAaTh MAaTEMaTHMUYECKHH ammapar W MpOCTEUIINE BBIYMCIUTENbHBIE YCTPOWCTBA HpPHU
BBINOJIHEHUH [TPAKTUYECKUX PAaCUETOB.

1.4. Pe3yabTaThl 0OCBOEHHS Y4eOHON JUCIUINIMHBI

OcBoenue cojepxaHus ydeOHON AMCUUIUIMHBI «MaremaTnka» 00ecHeunBaeT JAOCTHXKEHHE
CTYJEHTaMHU CIEAYIOLUX pPe3yabmamos:.

* IUYHOCHIHBIX

— c(OpPMHUPOBAHHOCTH TMPEJCTABICHU O MaTeMaTHKe KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CpeACTBE MOJCIMPOBAHMS SBJICHUH U MPOLIECCOB, UAEAX U METO/aX MaTEMATUKH;

— T[IOHMMaHWe 3HAYMMOCTH  MaTeMaTHUKW JJIs  HAay4YHO-TEXHHYECKOTO  Iporpecca,
c(OPMHPOBAHHOCTh OTHOUIEHUS K MaTeMaTHKE KaK K YacTU OOLIeuesoBEYECKOH KyJIbTypbl depes
3HAKOMCTBO C UCTOPUEH PAa3BUTHS MAaTEMATUKH, 3BOJIFOLIUEN MAaTEMAaTUYECKUX UJIEH;

— Pa3BUTHE JIOTMYECKOI'O MBIIUICHUS, IPOCTPAHCTBEHHOIO BOOOpPAXKEHUs, aIrOPUTMHUYECKOM
KYJIbTYpbl, KDHTUYHOCTH MBIIUICHHS HAa ypOBHE, HEOOXOAMMOM JUIsl Oyaymied mpodeccHoHaTbHON
JESITeIbHOCTH, AJIS IPOJOKEHUS 00pa30BaHUs U caMOOOpa30BaHNUs;

— OBJIAJICHHNE MATEeMAaTHYECKUMHU 3HAHUSMH M YMEHHUSMH, HEOOXOTUMBIMH B TIOBCEIHEBHOIA
KHU3HM, JUII  OCBOGHHS  CMEXHBIX  €CTECTBEHHO-HAay4yHBIX  JUCUMIUIMH W JUCLMILUIMH
po(heCcCHOHANBHOTO LIMKJIIA, JUIS MOIy4eHHUs] 00pa30BaHUs B 00JIacTAX, HE TPEOYIOIUX yIiTyOJeHHON
MaTeMaTHYeCKOM MO OTOBKH;

— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA IPOTSKEHUU
BCEH JKM3HM; CO3HATEJIbHOE OTHOIIEHHE K HENpephIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCIELIHOMN
poeCCHOHAIBHON U 0OIIECTBEHHON e TEIbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTb K CAaMOCTOSITEJIbHOM TBOPUECKOM U OTBETCTBEHHOH JIESATEIbHOCTH;

— FOTOBHOCTH K KOJUIGKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIbHOM,
0O0I11€CTBEHHO MOJIE3HOH, yueOHO-UCCIIEI0BAaTENIbCKOM, TPOSKTHOM U IPYTUX BUAX EATEIbHOCTH;

— OTHOIIEHHE K MPO(EeCcCHOHANTBHON NEATETPHOCTH KaK BO3MOXXHOCTH YYacTHsI B PEIICHUH
JIMYHBIX, OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHALIMOHATILHBIX TPOOIIEM;

MemanpeoMenHbIX:

— YMEHHUE CAMOCTOSITEIBHO ONPEENIATh e eATeTbHOCTH U COCTAaBIIATh IUIAHBI JESTEIbHOCTH;
CaMOCTOSITENIFHO OCYIIECTBIISITh, KOHTPOJIMPOBATh U KOPPEKTHPOBATH NEATEIBHOCTh; MCIOIH30BAThH
BCE BO3MOXKHBIE peCypchl JUIsl JIOCTMKEHHs IIOCTABJICHHBIX IleJiell M peanu3aluu IJaHOB
NesITeTIbHOCTH;, BEIOUPATh YCIEIIHBIE CTPATETHH B PA3JINYHBIX CUTYAIHAX;

— YyMEHHEe TMpPOJYKTHBHO 0OWaTbcs M B3aMMOAEHCTBOBATH B IPOLIECCE COBMECTHOU
NeSITETbHOCTH, YYHUTHIBATH TO3WIUH JAPYTHX YYaCTHHKOB JAEATEIBHOCTH, d(P(PEKTUBHO pa3pemiaTh
KOH(JIUKTBI;

— BJIaJCHHE HaBBIKAMH II03HABATEIbHOH, y4eOHO-HCCIIEIOBATENBCKOH M TPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMHU pa3pelieHus NpoOieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY
TIOVCKY METOJIOB PEIICHHsI MPAKTHYECKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOAO0B TIO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATENBbHOM MH(OPMAIIMOHHO-NIO3HABATEIBHOM
NEeSITeTbHOCTH, BKIJIFOYAash YMEHHE OPHEHTHPOBATHCS B PpA3IMYHBIX HMCTOYHUKAX HWH(POpPMAIUH,
KPUTUYECKH OLEHMBATh W MHTEPIPETUPOBATh HMH(OpMAIMIO, TMOIy4aeMyl0 M3 Pa3IUYHBIX
UCTOYHUKOB,;

— BJIaJICHUE SI3BIKOBBIMM CPEACTBAMH: YMEHHE SICHO, JOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY
3pEHHS, MCIIOJIb30BaTh aJICKBATHBIC S3BIKOBBIC CPE/ICTBA;

— BJIaJIHHE HaBBIKAMU IO3HABATENbHON pe(IeKCUM KaK OCO3HAHMS COBEPIIAEMbIX NEHCTBUN U
MBICITUTEBHBIX TIPOIIECCOB, X PE3yJIHTATOB U OCHOBAHWH, TPAHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX
MO3HABATENbHBIX 33/1a4 U CPEACTB Il UXJOCTH)KEHUS;

— IEJeYCTPEMIICHHOCTh B TMOHMCKAX W NPUHSATHH PEIICHUH, COOOpa3UTENbHOCTh W HHTYHIIHUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUH; CIIOCOOHOCTh BOCIIPUHUMATh KPAcOTy U TapMOHUIO
MUDpA;

npeomemmuuvix:



— c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK 4acTU MUPOBOM KYJIbTYpPhl U MecCTe
MaTEMAaTUKHU B COBpCMCHHOfI OUBHIN3allUU, cnoc06ax OMNUCaHUS SBJICHUU PCAJILHOIO MHpPA Ha
MaTEeMaTUYECKOM SI3bIKE;

— chopMHpPOBAaHHOCTH TMPEACTABICHUA O MATEMATHYECKUX TIOHATHUAX KaK BaKHEUIINX
MaTeMaTHUYECKUX MOJIENSAX, MO3BOJSIONUIMX OIUCHIBATh M H3y4aTh DPa3HbIE MPOIECCHl U SIBICHUS,
MOHMMaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOTO MTOCTPOSHHSI MAaTEMAaTUYECKIX TEOPUH;

— BJAJIEHHE METOJAaMM J0Ka3aTelbCTB W alTOPUTMOB pELICHHUS, YMEHHE HUX MPUMEHSITb,
IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYKACHUS B X0J1€ PEILEHUS 3a1ay;

— BIIaJICHUE CTAaHJAPTHBIMH TpUEMaMU pELIEHUS pPAlMOHAIBHBIX M HPPALHUOHAIBHBIX,
MOKa3aTCJIbHbIX, CTCIICHHBIX, TPUIOHOMCTPHUYCCKUX ypaBHeHI/If/’I U HCPABCHCTB, HX CHUCTCM,
UCIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YHMCJE ISl MOMCKA MYTH DPELICHUS U
WJUIFOCTPALIMY PELICHUs] YPABHEHUI U HEPABEHCTB;

— c(OpMUPOBAHHOCTH MPEJCTABICHUNA 00 OCHOBHBIX MOHATUSAX MAaTEMAaTHYECKOTO aHaIN3a U UX
CBOﬁCTBaX, BJIaACHUC YMCHHUECM XapPaKTCPU30BaATh IMOBCACHUC q)yHKI_[I/If/'I, HCIIOJIb30BAHHUC MOJTYYCHHBIX
3HAHUU JJI ONMCAHUA U aHAJIU3a PeaIbHBIX 3aBUCUMOCTEHH;

— BJIAQJCHHUC OCHOBHBIMHU IOHATHAMHU O IUIOCKMX W HPOCTPAHCTBCHHBLIX TI'€COMCTPHUYCCKUX
durypax, uX OCHOBHBIX CBOMCTBax; C(OPMUPOBAHHOCTH YMEHHUS pPACIO3HABATH T'€OMETPUUYECKUE
burypsl Ha uepTekax, MOJAENAX M B pEaIbHOM MHUpPE; IMPUMEHEHHE W3YUYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u ¢Gopmyin A pelieHHs TeOMETPHUYECKHX 3a7ad M 3a/1ad ¢ MPaKTHYeCKUM
COJIepIKaHUEM;

— c(hOpPMUPOBAHHOCTh MPEICTABICHUN O MpOIEccaX U SBICHUSAX, UMEIOIIMX BEPOSTHOCTHBIN
XapaKkTep, CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B pCaAIbHOM MUPEC, OCHOBHBIX IMOHATHUAX BHCMGHTapHOﬁ
TEOpUU BEPOATHOCTEH; YMEHUN HAXOAWTh U OIECHUBATh BEPOSTHOCTH HACTYIJICHHS COOBITUH B
HpOCTeI\/JIHII/IX MPAKTUYCCKUX CUTyaAllUAX U OCHOBHBIC XapaKTCPHUCTUKHA CJIy‘I&fIHI:IX BCJIMYHH,

— BJIaJICHUE HABBIKAMHU HCIIOJIb30BAHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IIPH PEIICHUU
3azad.

1.5. KoauyecTBO 4acoB Ha OCBOEHHe IPOrpamMMbl 0011e00pa30BaTeIbHOIl y4eOHOI
AUCUMIIUHBL

MaKcUMajbHasl yueOHas Harpyska oOydatomierocs 351 yac, B TOM yuce:

o0si3aTeNbHas ayAUTOpHAs yueOHas Harpy3ka ooydatomierocs 234 yaca;

camocTosiTenbHas pabota oOyuatomierocst 117 yacos.

Bunsl BHeayauTOpHON paboOTHI:

BBITIOJTHEHUE JIOMAILIHUX 3a/laHu;

M3yYeHUE MaTepUaIoB JIEKIUH, IO KOTOPBIM OCYLIECTBISIETCS pyOeKHbII KOHTPOJIb;
MOATOTOBKA pedepaToB, TOKIATOB, UCCIIEIOBATEILCKUX PadOT;

odopmiieHHE OTYETOB 10 MPAKTUUYECKUM 3aHATHUSIM.

Jl1s mpoBepKM 3HAaHUI CTYJEHTOB 110 OKOHYAaHUM MU3YyUEHUSI TEM OCYIIECTBISAETCS PyOESKHBIN
KOHTpOJb. ViTOoroBas ¢oopma KOHTPOJIS 2 CEMECTP - SK3aMEH.



2. CTPYKTYPA Y COJAEP)KAHHUE OBIIEOBPA3OBATEJIBHON YUEBHOM

TACIATLITAHBI

2.1. O6beM 0011e00pa30BaTEJIbHON Y4eOHOM TUCHUIIIMHBI H BU/IbI Y4eOHOH padoThl

Bun yueOHo# padoThI Oo0bem
4acoB
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 351
O0s3aTesIbHAsI AyIUTOPHAs YueOHasi Harpy3Ka (Bcero) 234
B TOM YHUCIIE:
MPAKTUYECKHUE 3aHATUS 24
CamocTosiTe/ibHasi padoTa o0yuaruierocs (Bcero) 117
B TOM YHUCIJIE:
Pabora ¢ xoHcmekToM. [loAroToBka COOOIIEHHH, MOKIAI0B, CO3IaHHE
IpEe3eHTallMd 10 TeMme. BblnoiHeHue HMHAMBUIYyalbHBIX 3alaHuil. Pemenue 117
NPUKJIAJIHBIX 33/1a4.
IIpoMeskyTOUHasi aTTeCTALUSA: 2 ceMeCcTP — IK3aMeH
2.2. TemaTnuyeckuii njaH oo1eo0pa3oBaTeIbHOIM YUeOHOI THCIUITHHBI
KosmyecTBo  ayIMTOpPHBIX
HavnmeHoBaHUeE pa3iesioB U TEM Teopernyeckue| lIpakT
Bcero 3aHATHS |YeCKHe
3aHATHA
Beenenne 2 2 -
Paznen 1. PazBuTHe NOHATHSA 0 YHCTIE 6 4 2
Tewma 1.1. JlelicTBUTENIbHBIC YHCIIA 6 4 2
Pasnea 2. Kopuu, crenenu u jiorapugmsi 16 14 2
Tewma 2.1. KopHu u crenenu 10 8 2
Tema 2.2. Jlorapudmer 6 6 -
Pa3nea 3. YpaBHeHHs1 M HEPABEHCTBA 20 16 4
Tema 3.1. PanuoHanbHble YypaBHEHHs, HEpPaBEHCTBA, 2 2 -
CHCTEMbl YpaBHEHUH 1 HEPABEHCTB
Tema 3.2. HppauuoHaibHble YypaBHEHHUS, HEpPAaBEHCTBA, 4 4 i
CHCTEMBI
Tema 3.3. }_[OI(aBaTeJ'IBHBIe yYpaBHEHMsI, HEPaBEHCTBA, 5 6 2
CHCTEMBbl YpPaBHEHHUH 1 HEPABEHCTB
Tema 3.4. Jlorapudmuyeckue ypaBHEHHs, HEpPaBEHCTBA, 6 4 2
CHCTEMBl YpPaBHEHHUH 1 HEPABEHCTB
Pa3gen 4. OcHOBBI TPUTOHOMETPHUH 32 30 2
Tema 4.1. OcHoBHBIE mOHATUS. TpUrOHOMETpUYECKHE 20 18 2
bopmyIbl
Tema 4.2. [IpocTeiinie TpPUrOHOMETPUYECKUE YPaBHEHUS U 6 6 i
HEpaBEHCTBA
Tema 4.3. TpuroHoMeTpUYecKre ypaBHEHHs, HEPAaBEHCTBA U 6 6 i
CHCTEMBI
Pazgen 5. @yHknun, MX cBOMCTBA M TpauKu 18 18 -
Tema 5.1. OcHOBHBIE IIOHATHS, CBOICTBa, CIIOCOOBI 6 5 i
3ajjaHus QYHKIUU
Tema 5.2. Tpuronomerpuueckre QyHKIHH 6 6 -




Tema 5.3. Crenennas u nokaszarenbHas (YHKUUH 4 4 -
Tema 5.4. Jlorapudmudeckas GyHKIHS 2 2 -
Pa3zngen 6. Hauana MmaTeMaTn4ecKoro aHaJm3a 34 28 6
Tema 6. 1. IlocneroBaTesIbHOCTH 4 4 -
Tema 6. 2. DnemenTsl 1ud depeHIHaATFHOT0 UCUUCICHHS 20 16 4
Tewma 6. 3. DeMEHTBI HHTETPAIBHOTO HCUHCICHUS 10 8 2
Pasnea 7. I'eomerpus 82 74 8
Tema 7.1. KoopauHaThl 1 BEKTOPHI 14 12 2
Tema 7.2. IlpsmMble ¥ IJIOCKOCTH B IPOCTPAHCTBE 22 22 -
Tema 7.3. MHOrOrpaHHUKH 22 20 2
Tema 7.4. Tena u mOBEPXHOCTH BpalieHUs 10 8 2
Tewma 7.5. VI3MepeHust B reoMeTpU 14 12 2
Pasnea 8. DiieMeHThI KOMOMHATOPUKH 12 12 -
Tewma 8.1. OCHOBBI KOMOMHATOPUKH 12 12 -
Paznen 9“. DJleMeHTbl TEOPUM BEpPOSATHOCTEH M 12 12 i
MaTeMATHYEeCKOH CTATHCTHKH
Tema 9.1. OCHOBBI TEOpHH BEPOSITHOCTEH 8 8 -
Tema 9.2. OCHOBBI MaTeMaTHUYE€CKOM CTATUCTUKHU 4 4 -
Hroro: 234 210 24

2.3. Conep:xanue 001eo0pa3oBaTeJIbHON YUeOHOM THCUMILINHBI
BBEJIEHUE
Maremaruka B HAYyKe, TCXHUKC, DKOHOMUKE, I/IH(i)OpMaIII/IOHHBIX TEXHOJIOTUAX U HpaKTquCKOﬁ
nesitenbHOCTH. llemn W 3agaun u3ydeHWs: mareMaTuku 1pu  ocBoeHuu mpocdeccuit CIIO u
cnenuansHocteit CI1O.

Paznea 1. PABBUTHUE ITOHATHUSA O YUCJIE
Tema 1.1. [leiicTBUTEIbHBIE YHCIIA,
[lenble m panuoHanbHble yucia. [leiictButenbHble unciaa. Moayns uucna. [IpubnnxeHHbIE
BbIYMCIICHUs. [[oHATHE KOMIUIEKCHOTO yncia. MHUMas equHuna.
IIpakTnyeckoe 3ansiTue Nel: Boruncienue apumMeTH4eckux BhIpaKEHUH.

Pa3nen 2. KOPHU, CTEIIEHU U JIOTAPU®MBbI

Tema 2.1. KopHu u crenenu

Crenenn u xopHu. KopHHM HaTypalbHOM CTENEHM W3 4Yuciaa M HUX cBoicTBa. CTeNeHH c
palMOHATIBLHBIMU MTOKA3aTENSIMU U UX cBOMCTBA. CTENEHU ¢ JeMCTBUTEIbHBIMU MTOKA3aTEISIMHU.

CBolicTBa cTeneHW C JCHCTBUTENBHBIM IIOKa3aTeleM. BpluncieHue M cpaBHEHHE KOPHEH.
Brinonnenue pacueroB ¢ pagukainamu. [IpeoOpa3oBaHne CTENEHHBIX BHIPAKEHUI.

IIpakTnuyeckoe 3ansitne Ne2: BrluncieHune apupMeTHYECKHX BBIPAKEHHM, coJepKaiiux
CTEIIEHU U KOPHHU.

Tema 2.2. Jlorapudm. Jlorapudm umcJia.

Jlorapudpm. Jlorapudpm umcna. OcHOBHOe JorapuMuU4eckoe TOXKAECTBO. JlecATHUHbIE
norapudmsl ¥ ux cBoicTBa. Harypanbuble norapudmel. [IpaBuna pedictBuil ¢ jorapudmami.
[IpeoOpa3oBanue jorapupMuueckux BbIpaxkeHHd. HaxoxkneHue 3HaueHWil norapudma 1o
IIPOU3BOJIBHOMY OCHOBaHUIO. [lepexo oT oqHOro OCHOBaHMS K Apyromy. BeluucieHue u cpaBHEHUE
norapugmos. JlorapudmMupoBanre u NOTEHIIMPOBAHUE BBIPAKECHUH.

[TpuOnkeHHbIe BHIYMCIECHUS U PEIICHUs TPUKIAIHBIX 3a/1ad.

Pemienune norapupMuueckux ypaBHEHUM.

Pasznen 3. YPABHEHUSA 1 HEPABEHCTBA



Tema 3.1. PaniuoHajibHble yPABHEHU S, HEPABEHCTBA, CUCTEMbI

PaBHOCWIBHOCTB ypaBHEHUM, HEPABEHCTB, CUCTEM.

PanyonaneHbple ypaBHeHUs U cucTeMbl. OCHOBHBIE NPUEMbl UX pELICHUs (pa3jioKeHue Ha
MHO>KHUTEIIH, BBEJICHUE HOBBIX HEU3BECTHBIX, OACTAHOBKA, Tpah)uuecKuii METO).

Panmonanenbeie HepaBeHcTBAa. OCHOBHBIE NPUEMBI UX peleHus. Vcnosb3oBaHHE CBOMCTB U
rpa¢ukoB (YHKIMN NpU PELICHUH ypaBHEHHWH W HepaBeHCTB. MeToj uHTepBajoB. M3o00pakeHune Ha
KOOPJAMHATHOM INUIOCKOCTH MHOKECTBA PELICHUI yPaBHEHWH U HEPABEHCTB C JIBYMS IIEPEMEHHBIMU U
UX CUCTEM.

[IpuMeHeHnEe MAaTeMaTUYECKUX METOJOB Ul PEIIEHUS COAEP KATEIbHBIX 3alad U3 Pa3IMYHBIX
oOnactel HayKu M pakTUKu. HTEpripeTanys pe3ysibrara, y4eT peajbHbIX OTpaHUYEHUI.

Tema 3.2. HppaunoHaibHble YypaBHEHHs, HEPABEHCTBA, CHCTEMBbI.

HppanuoHanpHble ypaBHEHMs, HEpaBEHCTBA M CHCTEMBl. PellleHHe HppalnOHAIBHBIX
ypaBHeHHH. HaxoxkneHue 3HaYeHWI CTelneHel C pauuoOHANBHBIMM IoKazaTensMu. CpaBHeHuUE
creneHeil. IIpeoOpa3zoBaHusl BBIpaKEHHMH, coOAep)KallMX CTENeHH. PelleHue IOKa3aTelbHbIX
YPaBHEHUM.

Pemenne npuknanueix 3agady. OCHOBHBIE INPUEMbl UX pelleHUs (BO3BEIEHUE B CTEMEHb,
BBE/ICHUE HOBBIX [IEPEMEHHBIX, TpapuuecKkuii METox).

Hcnonb3oBanue cBOMCTB U IrpaguKkoB (PyHKIMM IPU PELIEHUN YPAaBHEHUH U HEPAaBEHCTB.

Tema 3.3. Iloka3aTe/ibHbIe YPABHEHHUSI, HEPABEHCTBA, CHCTEMbI

[TokazarenpHble ypaBHeHHS. CHocoObl  pENICHHS TMPOCTEHIIMX W CBOIIIMXCA K HHUM
MoKa3aTeNnbHbIX ypaBHeHUU. [lokasarenbHble HepaBeHCTBA. PelieHne NpocTeHIIMX MOKa3aTelIbHBIX
HepaBeHCTB. CHCTEeMbI TOKA3aTeNIbHBIX YPABHEHUM U HEPABEHCTB.

IIpakTuyeckoe 3ansiTue Ne3: PenieHue nokasaTesbHbIX YPaBHEHHIA.

Tema 3.4. Jlorapudmuyeckne ypaBHeHH s, HEPABEHCTBA, CUCTEMbI

Jlorapudmuueckue ypaBHeHHs. CrocoObl peIIeHHs TMPOCTEUIIMX ¢ CBOMSIIMXCS K HUM
agorapupmuyeckux — ypaBHeHud.  Jlorapugmuueckue — HepaBeHcTBa.  PemieHne — mpocTedinmx
Jorapupmuyeckux HepaBeHCTB. CHCTEMBI TOKa3aTeIbHbIX YPaBHEHUH U HEPABEHCTB.

Hcnonb3oBanue cBOMCTB U rpagukoB (GyHKIMH IPU pEIeHNH YPAaBHEHUI U HEPAaBEHCTB.

IIpakTuyeckoe 3ansaTue Ned: Pemenue gorapupMuyueckux ypaBHEHHH.

Paznen 4. OCHOBbI TPUI'OHOMETPUU

Tema 4.1. OcHoBHBbIe NOHATHA. Tpuronomerpuyeckue GpopmyJabl

Pannannast mepa yrna. BpamarensHoe nsuxkenue. COOTHOLIEHUSI MEXTy TPAIyCHOM U paJiMaHHOM
MepaMH yria.

CuHyc, KOCHHYC, TAHT'€HC, KOTaHT€HC YMClia. TpUroHoMeTpruueckre (PyHKIUH YHUCIIOBOTO apryMeHTa,
3HAKU X 3HAYCHU.

OcHOBHbBIE TPUTOHOMETpHUECKHE TOxkAecTBA. PopMysibl puBeeHus.. CHHYC, KOCUHYC U TaHT€HC
CYMMBI M Pa3HOCTH JBYX yrjioB. CHHYC M KOCHUHYC ABOWHOrO yriia. @opMmyssl IOJOBHHHOIO yIJja.
[TpeoOpa3zoBaHns CyMMbI TPUTOHOMETPUYECKUX (DYHKIIUH B MPOU3BECHUE U MTPOU3BEICHUS B CyMMY.
BripaxkeHne TpUTOHOMETPUYECKUX (YHKLMH Yepe3 TaHT'eHC IMOJOBHHHOTO apryMeHTa. Brruncnenue
3HAYEHHUH U TOKJIECTBEHHbIE MPE0Opa30BaHMsl TPOCTEHIIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.

IIpakTnyeckoe 3ansTHe NeS: [IpeoOpa3oBaHre ¥ BBIYMCIEHHE TPUTOHOMETPUUYECKUX
BBIPAKECHH.

Tema 4.2. Ilpocreiiline TPUroHOMeTpUYECKHE YPABHEHUSI M HEPABEHCTBA
IIpocreiilme  TPUTOHOMETPUYECKUE  YPABHECHUS. Ilpuembr  perieHus IIPOCTEUIINX
TPUTOHOMETPUUECKUX ypaBHeHUM. [IpocTeiiime TpuronomeTpuieckrie HepaseHeTsa. [locinenoBarenbHOCTh
pELICHUs IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB. PelleHne mpocTenmx TpPUroHOMETPUYECKUX
HEPABECHCTB.



OO6paTHble TpUrOHOMETpUYECKUE (PYHKIMH: APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Tema 4.3. Tpuronomerpuyeckue ypaBHeHHsl, HEPABEHCTBA M CHCTEMbI

VYpaBHEHHsI, pEIIAEMBbIE Pa3JI0KECHUEM JEBOM YacTM Ha MHOXHTeIH. OIHOpPOIHBIE
TPUTOHOMETPUYECKUE  yPABHEHUs IEpPBOM M  BTOPOM  CTENEHHU. YPaBHEHMs, peElIacMble
npeoOpa3oBaHUEM CyMM B IPOU3BEJIEHHE M OOpaTHBIM IpeoOpa3oBaHueM. TpHUroHOMETpHUYECKHe
YPaBHEHUs, PEIIaeMble Pa3IUYHbIMU [IPUEMAMH.

TpuroHomerpruyeckue HEpaBEHCTBA, CBOIALIMECS K KBaApaTHBIM. lcronb3oBaHWe CBOMCTB U
rpaMKOB TPUTOHOMETPHUECKUX (DYHKIIMIA IPU PEIICHUU HEPABEHCTB.

OcCHOBHBIE IPUEMBI PEIIEHUS CUCTEM TPUTOHOMETPUYECKUX YPABHEHUM.

Pazaen 5. ®YHKIIUA, X CBOVMCTBA U TPA®UKH
Tema 5.1. OcHOBHBIE IOHATHSA, CBOHCTBA, CIIOCOOBI 3aJaHUS
UYucnosas ¢pynkuust. CriocoOs! 3amanus GpyHkimu. O01acTb onpeeIeHus 1 MHOKECTBO 3HAYCHHUH.
CpoiicTBa (QYHKIMH: MOHOTOHHOCTb, OTPAaHUYEHHOCTh, YETHOCTh U HEUETHOCTb,
nepuouIHoCcTh (pyHKIMH. [IpoMexxyTKu Bo3pacTaHusi W yObIBaHUWS, HauOoJbIee M HaWMEHbIIEE
3HAYEHMS, TOUKH OHKCTpeMyma. ['padudeckas wunTeprnperanus. ApuMeTuyecKue Omepanuud Hajl
¢ynkuusamu. Crnioxxnas pyHkuus (komnosunus). [TorsaTue o HenpepbIBHOCTH (YHKIIHH.
I'padux ynkumii, moctpoeHne rpagukoB HYHKIMA, 3a1aHHBIX PA3IUYHBIMUA CIIOCOOAMH.
[Mpocreiimme npeoOpazoBanus TpadhuKoB (YHKIMWIA: IMMAPAIUICIBHBIA TMEPEHOC, CHUMMETPHS
OTHOCUTEIIbHO OCE KOOpPAMHAT U CHMMETPHUS OTHOCUTENIBHO Hayajla KOOpAWHAT, CHUMMETPUS
OTHOCHTEJIBHO TIPSIMOH Y = X, pacTsHKEHHE U CKATHE BIOJIb OCEH KOOPAWHAT.
ObpatHas ¢ynkuusa. O6macTe onpeaesneHus u 00acTs 3HaueHuit oopatHont pynkuuu. ['padux
oOpaTHOH (yHKIUH.
[Tpumeps! PyHKIMOHATBHBIX 3aBUCUMOCTEH B peabHbBIX MPOIIECcCaX U SIBICHUSX.

Tema 5.2. Tpuronomerpudeckne GyHKIMM

CpoiictTBa U TpaQuKM TpPUTOHOMETpUYECKUX (yHKIMH (CMHYca, KOCHHYyca, TaHIeHca U
koTaHrenca). [loctpoeHne reomerpuyeckux InpeoOpasoBaHuil (casura u jaedpopmanuu). CBocTBa U
rpaguky  0OpaTHBIX TpUroHOMeTpuueckux (QyHkuumil. IlpeoOpazoBanust rpaduxka GyHKIUH.
["apmonmnueckue konebanus. [Ipuknaanele 3agaun.

[Toctpoenne rpadUKOB TPUTOHOMETPUUECKUX (QYHKIUH C TOMOIIBI0 TI'E€OMETPHUUYECKHUX
npeoOpa3oBaHuil.

Tema 5.3. CreneHHasi M noka3arejbHasA (yHKIUH
CrenenHass M Toka3aTrenbHas (QYHKIMH, WX cBoiictBa U rpaduku. Iloctpoenue rpadukos
CTETIEHHOW M TOKAa3aTeNbHOM (YHKIHIA C TOMOLIbIO I'€OMETPHUUECKUX MPpeoOpa3oBaHuil.

Tema 5.4. Jlorapudpmuyeckas GpyHKums
Jlorapudmuueckast pyHkius, ee cBoiictBa U rpaduku. Ilocrpoenne rpagukoB jgorapumMuyuecKoit
(YHKIMH ¢ TOMOIIBIO T€OMETPUUYECKHUX MPEOOPa3OBaHHM.

Paznen 6. HAYUAJIA MATEMATHYECKOI'O AHAJIN3A
Tema 6. 1. [TocaenoBaTeJLHOCTH

beckoneuHo yGBIBaIOIJ_[aﬂ TeOMETpHUICCKAA nporpeccud u cC cymMmma. YucnoBbie
IOCJICAOBATCIIbHOCTHU. Crioco0b1 3aJIaHNS U CBOMCTBA YHMCIIOBBIX HOCHC}IOBaTeHLHOCTeﬁ. IlousTue 0
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npeaene MOCJIENOBATEIILHOCTH. Cy1iiecTBoBaHME npeaena  MOHOTOHHOHM OTPaHUYECHHOM
IIOCIIEA0BATEILHOCTH. CyMmMupoBaHue MOCJIEN0BATEIBHOCTEM. beckoneuno yOBIBaromas
TreOMETpUUECKas MPOrPEeCCHsl K €€ CyMMa.

[ToHsiTHE O HETIPEPHIBHOCTU (DYHKIIHU.

Tema 6. 2. DieMeHTHI 1M PepeHIHATBLHOT0 HCHUCICHUS

[TpousBoanas. [lonsTHe 0 MPOU3BOAHON (PYHKIMH, €€ TCOMETPUUECKHA M (U3MYECKUN CMBICI.
VYpaBHeHue kacarenbHOM K Tpaduky (yHkiuu. [Ipou3BoaHbIE CyMMBbI, Pa3HOCTH, MPOU3BEICHHS,
yacTHOro. [Ipou3BoiHbIE OCHOBHBIX 3JEMEHTApHBIX QyHKIMHA. [lpruMeHneHue mMpoU3BOIHON K
uccie1oBaHuio (pyHKIMA 1 mocTpoenuto rpadukos. [IponsBoaHbie 00paTHON GYHKIMN M KOMIO3HLIUU
(GyHKIHH.

[Tprmeps! UCII0JIB30BAHUS TPOU3BOIHOM JUIsl HAXOKIAEHHSI HAUJTYUIIETO PEIIEHUS B IPUKIIAIHBIX
3amauax. BTopas mpousBojHas, ee reoMeTpudeckuid W (usmdeckuii cmbici. [IpuMeHeHne BTOpOi
NPOM3BOJHONW K HCCIIEAOBAaHUIO (YHKIMN M TMOCTpOeHUI0 TpadukoB. HaxoxaeHue ckopocTd st
nporecca, 3alaHHoro GopMyJioii U rpaduKoM.

IpakTunyeckue 3anaTus Ne 6, Ne7: HaxoxaeHrne mpon3BOIHBIX (yHKITHH.

Hccnenoanue QpyHKIMIA ¢ TOMOIIbIO MPOU3BOAHOMN U MOCTPOEHHUE IPaPUKOB PYHKITHIA.

Tema 6. 3. DjieMeHTbI HHTErPAJIbHOI0 HCYUCICHHUS

[TepBooOpa3nas. HeonpeneneHnuslii uHTErpasl U ero cBoiictBa. HaxokneHue HeonpeneneHHOro
UHTErpaa.

OmnpeneneHHbIl UHTErpal U €ro reoMeTpudyeckuil cMpici. OCHOBHBIE CBOICTBA OIPEEIICHHOTO
MHTErpaa.

[TpuMmeHeHue onpeeIEeHHOro MHTerpasa sl HaX0KIeHUS TUIOIIA I KPUBOJUHEHHON TpaneyH.
®opmyna Hetorona—IJleitouuia. [Ipumepsl mpuMeHeHus UHTerpana B GU3MKe 1 reOMETPHH.

IIpakTuyeckoe 3anaTue Ne8: HaxoxkaeHue HEONPEACICHHBIX HHTETPAJIOB METOJIOM
HEIOCPEICTBEHHOTO UHTETPUPOBAHUSL.

Pa3znen 7. TEOMETPUSA

Tema 7.1. KoopauHaThbI 1 BEKTOPbI

[IpsimoyronbHast (ekapToBa) cucTeMa KOOpIWMHAT B mMpocTpaHcTBe. Dopmyna paccTOSHUS
MEXJly IByMsl TOUKaMU. Y paBHEHUS CHEPB, nI0CKOCMU U NPAMOLL.

Bektopsl. Monynb Bekropa. PaBeHcTBO BekTOpOB. Ci0)KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha yncno. KommneapHble BekTopsl. [Ipoeknus BeKTOpa Ha OCb. YTOJI MEXKIAY ABYMS BEKTOpPaMHU.
Pa3noxeHne BekTopa no HanpasieHusM. Komrutanapssie BekTopbl. Koopannatel Bekropa. CkansipHoe
IIPOU3BEJICHNE BEKTOPOB.

Hcnonp30BaHnEe KOOPAMHAT U BEKTOPOB IIPU PEIIEHUU MAaTEMAaTUYECKUX U IIPUKIIAJHBIX 3a1a4.

IIpakTuyeckoe 3ansaTue Ne9: [IpuMeHeHHe BEKTOPOB M KOOPJAMHAT K PEHICHHUIO
F€OMETPUYECKUX 3a/1ad.

Tema 7.2. IIpsimble ¥ NJIOCKOCTH B IPOCTPAHCTBE

AKCHOMBI CTEpEOMETPUHU U MPOCTEHIINE CIEACTBUS M3 HHUX. B3auMHOe pacrnojokeHue ABYX
IpPSMBIX B IIPOCTPAHCTBE. YTIOJ MEXKIy HpsAMbIMU. IlapajuienpHOCTH MPSMOM U ILIOCKOCTH,
MapaJJIEIbHOCTh TNIOCKOCTEN.

[lepnieHAuKyISIpHOCTh  TpAMOM M IUIOCKOCTU. CBfA3b  MEXIy NapajuIeIbHOCTBIO U
NEPNEHAUKYISIPHOCTBIO IPSAMBIX U III0CKOCcTeW. OpTOroHanpHOE NpoekTupoBanue. [lepnenaukymnsap u
HAKJIOHHAsA. YTOJ MEXAY IIPSAMOM U INIOCKOCTHIO.

JIByrpaHHBIN yrou. Yros Mexay IJI0CKOCTAMU. [lepneHaAnKyIsIpHOCTb JBYX IJIOCKOCTEMH.

['eomerpuueckre mpeoOpa3oBaHUs MNPOCTPAHCTBA: MapaJJIeNbHBIH MEPEeHOC, CHUMMETPHUS
OTHOCHUTEJIBHO IIOCKOCTH.

[TapannensHoe mnpoektupoBanue. Ilnomans opToroHanpHOW mpoekiuu. M3o0paxeHue
IIPOCTPAHCTBEHHBIX QUTYD.
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Tema 7.3. MHOrorpaHHMKH
[loHsiTHE O rEOMETPUUECKOM TEJIE U €r0 MOBEPXHOCTU. MHOTOTrpaHHUKH.
Bepmunel, pebpa, rpaHum MHOrorpaHHuka. Pa3seprka. MHororpaHHbele yriibl. BeImykibie
MHororpanHuku. Teopema Diisepa.
[Tpusma. Ilpsimast u HaknoHHast mpusma. [lpaBunbhas npusma. [lapamnenenunes. Kyo.
[Tupamupa. [TpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.
Cummerpun B KyOe, B TapajulesienuIieie, B MPU3Me U TUPaMUIE.
Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.
[Inomanps NOBEpXHOCTU reoMeTpuueckoro tena. [lnomanb nmoBEpXHOCTH NPU3MBbI, TMPaAMUIbI,
YCEUEHHOW MUPaMHU/IBI.
[IpencraBnenne O MPaBWIBHBIX MHOTOTPAaHHUKAX (TeTpadap, KyO, OKTa’ap, AOACKadAp H
HUKOCAdIP).
IIpakTueckoe 3ansaTue Nel0: IToctpoenue ceuenuii Terpaszipa U napajiesienunesaa.

Tema 7.4. Tes1a 1 NoOBepXHOCTH BpalleHUSA
IToBepxHOCTH BpalieHus1. Telo BpaleHus..
[wmaap w  KoHyc. Vceuewnwii xonyc. (OCHOBaHWE, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yromiasi, pazBepTka. Ocesbie ceuenus u ceyeHus, napaiielibible OCHOBAHUI.
lap m cdepa, ux cedeHus. BzaumHOe pacrmoiioKeHWE IUIOCKOCTH M mapa. Kacamenvhas
n10cKoCmd K cghepe.
I[IpakTuyeckoe 3anaTue Nell: Beraucnenue miomaay NOBEPXHOCTENH T€OMETPUUECKUX TEII.

Tema 7.5. U3MepeHus B reomeTpuu

O6mwem u ero usmepenue. MurerpansHas ¢popmyina o0bema.

@opmynbl 00beMa Ky0a, MPSMOYTOJIFHOTO Mapajuiesienuea, MPU3MbL, MIHHApPa. DopMyIbl
o0beMa nupamMuabl U KoHyca. PopMysbl IUIOMAAM MOBEPXHOCTEH LMIMHApPA U KOHyca. PopMyIibl
o0bema mapa u miomajau chepsl.

[Tono6ue ten. OTHOIIEHUS MIOLIAIeH MTOBEpPXHOCTEN 1 00BEMOB MOJOOHBIX TEJI.

IIpakTuyeckoe 3ansaTue Nel2: Beiuncienue 00beMOB reOMETPUUECKHX Tell.

Pazgen 8. 9JIEMEHTBI KOMBUHATOPUKHU
Tema 8.1. OcHOBBI KOMOMHATOPUKH
OcCHOBHBIE MOHATHA KOMOMHATOPUKHU. 3aJjaud Ha MOJCUET YMCIa pa3MelleHul, NepecTaHOBOK,
coueranuil. Pemenue 3amau Ha mnepebop BapuanTtoB. Popmyna OumnHoma HeroTona. CBolicTBa
OMHOMHMHANBHBIX K03 dunmenton. Tpeyronpuuk [ackans.

Paszen 9. 3JIEMEHTHI TEOPUU BEPOSITHOCTENH U MATEMATUYECKOM
CTATUCTUKU

Tema 9.1. OcHOBBI TeOpHH BepOSTHOCTEH

[Tonstue coOBITHS M BEPOATHOCTH COObITHA. JlOCTOBEpHBIE M HEBO3MOXHBIE COOBITHS.
Kitaccnueckoe omnpezaenenne BeposTHOCTEN. TeopeMa ciioxkeHus: BEpoATHOCTEN. Teopema yMHOKEHHS
BEPOSITHOCTEH.

Ilonamue o He3asucumocmu cobvimuti. JJUCKpemHas CAyYauHas 6eluduHd, 3aKOH ee
pacnpedenenus. Hucnogvle xapakmepucmuku OUCKpemHOU CLy4auHou eenuyunbvl. [lonamue o 3axomne
bonbuux yucer.

Tema 9.2. OCHOBBI MAaTEeMATHYeCKON CTATUCTUKH

[IpencraBieHne MaHHBIX B BHUAE TaONuWIl, AWarpamm, rpadukoB. [ eHepanvHas cO80KYNHOCHID,
8bl00pKaA, cpeOnee apugpmemuyeckoe, Mmeduana. Illonamue o 3adauax mamemamudeckKou
CMAmucmuKu.
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Pewenue npakmu4ecKux 3a0ay ¢ NpUMEHERUEeM 6EPOANTHOCHIHbIX Memooos.

2.4, IlepeyeHb NPAKTHYECKUX 3aAHATHI

Ne Ne  paznena, HanmenoBanue 3aHATHS Komnyectso
IPaKTUY | TEMBI 4acoB
€CKOro
3aHATUS

1. | Tema l.1. IIpakTnueckoe  3amaTme  Nel:  Briuucienue 2

apu(MeTHYeCKuX BHIPAKEHUH.

2. | Tema2.1. IIpakTuyeckoe 3aHsTHe  Ne2: Brruucnenue 2
apu(METHUECKUX BBIPAKEHHUM, COACPKAIIUX CTENEeHU U
KOPHH.

3. | Tema4.l. IIpakTnueckoe 3ansitue Ne3: IlpeoOpazoBanue u 2
BBIUHCIICHHE TPUTOHOMETPHYECKHUX BhIPAKCHUIA.

4. | Tema3.3. IIpakTnueckoe  3ansitue  Neq: Pemenue 2
MIOKAa3aTeIbHBIX YPAaBHEHHIA.

5. | Tema3.4. IIpakTuyeckoe  3anaTHe  NeS: Pemenue
jorapuMUUECKUX YpaBHEHHI.

6. | Tema6.2. IIpakTuyeckne 3ansatua Ne 6: Haxoxnenue 2
MIPOU3BOIHBIX (DYHKITHH.

7. Tema 6.2. IIpakTuyeckne 3anatuss Ne7.  HcciaenoBanue 2

GyHKIMH C TOMOIIBIO MPOM3BOJHOW M  TOCTPOCHHUE
rpadukoB QyHKIMI

8. | Tema 6.3. IIpakTHyeckoe 3ansaTHE Ne§: 2
HaxoxneHne HeonpeeleHHbIX WHTErPaIoB METOJIOM
HCIIOCPCACTBCHHOI'O MHTCTPUPOBAHUS.

9. |Tema7.3 IIpakTnyeckoe 3ansaTe Ne9: IlocTtpoenue ceueHunit 2
TeTpaj/ipa U napajiesenuneja.

10. | Tema 7.1 IIpakTnyeckoe  3amaTme  NelO:  IIpumeneHue 2
BEKTOPOB M KOOPJMHAT K PEIICHUIO TEOMETPUIECKHX 3a/1a4.

11. | Tema 7.4 IIpakTnyeckoe 3ansitme  Nell:  Briuucnenue 2
TUTOIIAIA TOBEPXHOCTEH T€OMETPHUYESCKHX TEJl.

12. | Tema 7.5 IIpakTnueckoe 3ansaTue Nel2: Beruncienue o0beMoB 2

ICOMCTPHUYICCKUX TCJI.

Bcero: 24

3.XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEEHOU JEATEJIBHOCTH
CTYIAEHTOB

Coaepxanue o0yueHust XapakTepucTHKAa OCHOBHBIX BH/I0B 1eSITeJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBbIX AeHCTBH)

BBe}leHI/Ie O3HaKOMJICHHE C POJIbIO MATEMATHKU B HAYKE, TCXHHUKC,
O9KOHOMUKE, I/IH(l)OpMaI_[I/IOHHI)IX TCXHOJIOTHUAX H HpaKTquCKOfI
ACATCIIBHOCTH.

O3HakoOMJIEHUE C MEJISIMU U 33]]a9aMH U3YICHHUS MaTEMaTHKHI
npu ocBoeHuu npodeccuit CI1O u cnenmansHocTeit CI1O




AJITEBPA

Pa3BuTHe NOHATHS 0 YHCJIE

Breimonnenne apudmerndeckux AEUCTBUN HAJ YHCIaMH,
co4deras yCTHbIE U MUCbMEHHBIE IPUEMBI.

Haxoxnenve mpuOJMKEHHBIX 3HAYEHMM  BEJIMYUH U
MOTPENTHOCTEH BBIUYMCICHUN (a0COMIOTHONH M OTHOCHTEIBHOMN);
CpPaBHEHHUE YUCIIOBBIX BBIPAKECHUM.

Haxoxnenve ommb0ok B MpeoOpa3oBaHUAX M BBIYMCICHUSIX
(OTHOCHUTCSI KO BCEM IYHKTaM MPOrpPaMMbl)

Kopuu, crenenu,
Jorapu(pmsi

O3HakoMJIEHUE C IOHATHEM KOPHS N-i CTENIEHH, CBOMCTBAMU
pasvKaJioB U paBUIaMH CPaBHEHUS KOPHEH.

@opMyIMpOBAHHUE OIPEICICHUS] KOPHS U CBOWCTB KOPHEM.
Bbluncnenne U cpaBHEHUE KOpHEH, BBINOJHEHUE NPUKUAKU
3HAYEHHUSI KOPHS.

[IpeoOpa3oBaHue YUCIOBBIX M OYKBEHHBIX BBIPAKECHUH,
CoZIepXkKaIInX paguKabl.

BeinonHenne pacuetoB 1o  gopmyiam, coAepKaliuM
pajuKalbl, OCYyIIECTBISS  HEOOXOIUMBIE  TOJCTAHOBKH U
peoOpa3oBaHus.

Ornpenenenre paBHOCWIBHOCTH BBIPQXKEHHUH C paJUKalaMH.
Pemenne nppanoHaNbHBIX YPaBHEHUMN.

O3HakoMJIEHUE C TIOHATHEM CTENEHU C ACHCTBUTEIbHBIM
[IOKA3aTeJEeM.

HaxoxneHue  3HaueHWW  CTENEHW, HCHOJB3Yysd  IpHU
HE0OXOJUMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucelBaHUE KOpHSA N-iI CTENEeHW B BHUAE CTENEHU C
JIpOOHBIM ITOKAa3aTeleM U Ha00OpOT.

@opMyJIMpOBAHUE  CBOMCTB  CTeneHel.  Brrunciienue
CTENEHEN ¢ pallMOHAIBHBIM [TOKA3aTEJIEM, BBIIIOJHEHUE TPUKUIKI
3HAYEHUS CTETIEHU, CPABHEHUE CTETICHEN.

[IpeoOpa3oBaHue YUCIOBBIX M OYKBEHHBIX BbIpAXEHUH,
colepXaluxX  CTENEeHW, MpUMEHss  cBoWicTBa.  PemieHue
MIOKAa3aTeIbHBIX YPABHEHU.

O3HakoMJIEeHHE C TPUMEHEHUEM KOpPHEW M CTeleHed mpu
BBIUNCJICHUM CPEIHMX, HCIIEHUU OTpe3Ka B «30JI0TOM CEYECHHM».
Pemenne npukiIagHbIX 3a71a4 HA CJI0KHbIE MPOLIEHTHI

IIpeodpazoBanue
aJredpanvecKux
BbIPaKEeHHU I

Boinonnenne npeoOpa3oBaHUil BbIpaXKEHHM, NPUMEHEHHE
(bopMy1, CBA3aHHBIX CO CBOMCTBaMU CTeNeHeH u jorapudmos.

Ornpenenenue oOiactu JIOTTY CTUMBIX 3HAYECHUI
JorapupMHUUECKoro BblpakeHus. Pemenue norapupMudeckux
YpaBHEHUU

OCHOBbBI TPUTOHOMETPUH

OcCHOBHBIC IOHATHSA

N3yueHne pairuaHHOr0 METO[Aa U3MEPEHUs YIIIOB BPALLECHUS
U UX CBSI3U C rpalycHoi mepoil. M300pakeHue yriioB BpalleHHs
Ha OKpPYXXHOCTH, COOTHECEHUE BEIMYMHBI yriaa C  €ro
PacIoI0KEHUEM.

@OopMyNIMpPOBAaHUE  ONPEHCICHUM  TPUTOHOMETPUUYECKUX
GbyHKIUI A1 YTII0B TIOBOPOTA M OCTPBIX YTJIOB MPSMOYTOJIBHOTO
TPEYTOJIbHUKA M 00BsICHEHHE X B3aUMOCBS3H
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OcHOBHBIE

IIpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECCTB

TPUTOHOMETPHUYECKHUe JUIS BBIYMCIICHUS] 3HAYCHUH TPUTOHOMETPHYECKUX (YHKIHMH IO

TOKIECTBA OJIHOM M3 HUX

IIpeoOpa3zoBanusi N3yuenne OCHOBHBIX (OPMYJ TPUTOHOMETPHUHU: (HOPMYJIBI

MPOCTeHIIMNX CIIOKCHHS, YIABOCHHUS, npeoOpa3oBaHus CyMMBI

TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKUX (PYHKIIUH B IIPOU3BEICHUE U MPOU3BEICHHS

BbIPa:KeHUH B CyMMy M [PHUMEHEHHE IIPU  BBIYUCICHUH 3HAYCHUSA
TPUTOHOMETPUUYECKOTO BBIPAKEHUS M YIIPOILIECHUS €rO0.

O3HakoMJIEHUE CO CBOMCTBAMH CHMMETPUU TOYEK Ha

CAMHUYHON OKPYKHOCTH W NMPUMEHEHHE WX I BbIBOJAA (HOPMYJ
MIPUBEACHUS

IIpocreiimme Pemenne mo dopmyinaMm M TPUTOHOMETPHUYECKOMY KPYTY

TPUTOHOMETpPUYECKHUe MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

YPaBHeHMS U HepaseHcmea

[Ipumenenue OOIIMX METOJOB pEIICHUS  YpaBHEHH
(mpuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METO/ Pa3jIOKEHUs Ha
MHOXHTEJH, 3aMEHBI MIEPEMEHHOH) npu perieHun
TPUTOHOMETPUUECKUX YPaBHEHUM.

YMeHue oTMmMedyaTb Ha Kpyre pemeHus OpOoCTEeHIInX
TPUTOHOMETPUUECKUX HEPABEHCTB

APpKCHHYC, aDKKOCHHYC,
APKTAHI€HC YK c/Ia

O3zHakoMIeHHE c MOHITHEM 0oOpaTHBIX
TPUTOHOMETPHUYECKUX (DYHKIIHH.

W3yyeHnue  ompeneneHWii  apKCHHyca,  apKKOCHUHYcCAa,
apKTaHTeHca 4Hcia, (HOpMyITUpOBaHHME WX, H300pakeHHEe Ha
SIMHUYHOW OKPYKHOCTH, MPUMEHEHHUE MPU PEUICHUH YPaBHEHUN

®YHKIIUU, UX CBOMCTBA U TPA®UKH

DYyHKIHH.
IlonsiTHe 0 HenmpepLIBHOCTH
GyHkunu

O3HakOMJIEHHE C TIOHSATHEM TI€PEMEHHOW, TNpHUMepaMu
3aBUCUMOCTEH MEX]ly epeMEHHBIMHU.

O3HakoMjieHHME C TOHATHEM Tpaduka, ONpeleeHue
NPUHAAIEKHOCTH TOYKM Tpaduky ¢yHkiuu. OmnpexneneHue Mo
dbopmyne mpocTeilie 3aBUCUMOCTH, BHUJa €€ Tpaduka.
Bripaxxenue no ¢popmyiie oHON MepeMEHHON Yepe3 ApyrHe.

O3HakoMJIeHHE C orpezieIeHueEM byHKIIUY,
(dbopMyIMpOBaHUE €ro.

Haxoxnenue obOmactu omnpeneneHuss U 00JIacTh 3HAYCHHI
byHKIIUU

CpoiicTBa QyHKIHM.
I'padpuyeckas
MHTepNpeTanus.
Ipumepsl
(GyHKUMOHANBbHBIX
3aBHCHMOCTEH

B peaJIbHbIX
npoueccax u siBJICHUsIX

O3HakomileHHe c puMepamMu (G yHKUIMOHAIBHBIX
3aBHCHUMOCTEN B pEAJIbHBIX MTPOLIECCAX U3 CMEXHBIX JUCLHUIIINH.

O3HakoMJIEHME C  JIOKa3aTeIbHBIMU  PaCCYXACHUSIMHU
HEKOTOPBIX CBOWCTB JIMHEHMHON M KBaJApaTU4HON (yHKIU,
MPOBEJICHUE  HUCCIEIOBAHUS  JIMHEMHON, KYCOYHO-JIMHEWHOM,
NpOOHO-TMHEHHOW W KBaJpaTUYHON (YHKUMH, MOCTPOEHUE HX
rpajuxoB. Iloctpoenne u ureHue rpadUKOB  QYHKIIHIM.
HccnenoBanue GyHKIHIH.

CocraBinenue BUAOB (YHKUUH 1O JaHHOMY YCJIOBHIO,
peLICHHE 3a1a4 Ha DKCTPEMYM.

Boinonnenue npeoOpa3oBanuii rpaduka QyHKINH

Oo0paTHble pyHKIMHU

Wzyuenue nouamus obpammuotl ¢pynkyuu, onpeaeraeHue Buaa
U nocmpoeHue zpaguxka oO0pamHou GYHKYuU, HAXOHCOeHUe ee
obnacmu onpedenenus u obracmu 3Hayenuu. IlpuMeHeHue
CBOMCTB (PYHKUMI NpH HCCIEIOBAaHUU YpPaBHEHHH M pelIeHUHU
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3a/1a4y Ha SKCTPEMYM.
O3HaKOMJICHUE C TIOHSITHEM CIIOKHOU (PYHKITUN

CreneHnbie,
NoKa3aTeJibHbIe,
Jorapupmmnueckue U
TPUTOHOMETPHYECKHE
(pyHkum.

OopaTHble
TPUTOHOMETPHYECKHE
GyHkunu

Brruncrienue 3HaueHnid GyHKIUN O 3HAYEHUIO apTyMEHTa.

Onpenenenue TMONOXKEHUs TOYKM Ha rpaduke 1o ee
KOOpJAWHATaM U Ha00O0poT.

Hcnonb3oBanne CBOMCTB GyHKIMH 1JI1 CPaBHEHUS 3HAYCHUIN
CTeTeHel U Jorapu@mos.

[Toctpoenue rpaduKoB CTENEHHBIX W JOrapuPMUUECKUX
(byHKIMH.

Pemennie nokasarenpHbIX U JIOrapu(MUYECKUX YPaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJICHHE C MOHSATHEM HENPEPHIBHOM MEpUOINYECKON
byHkuy, (QopMmyaMpoBaHHE CBOWCTB CHHYca M KOCHHYCAa,
MOCTPOCHUE UX IPaQHUKOB.

O3HaKOMJICHHE C TMOHSATHEM TapMOHHYECKHX KOJeOaHW U
IIpUMepaMu FrapMOHUYECKUX KOJeOaHUM Ui ONUCaHUS MIPOLIECCOB
B (hu3HKe U Ipyrux 00JIacTIX 3HAHUS.

O3HaKOMJIEHHE C TOHSATHUEM pPA3PbIBHOM INEPUOIUYECKON
byHkuy, GopMyJIHpOBaHHE CBOWCTB TaHTeHCAa M KOTAHIEHCA,
MOCTPOCHUE UX IPAQHUKOB.

[Tpumenenue cBOWCTB (YHKIUI UIsl CpaBHEHHS 3HAYCHHM
TPUTOHOMETPHUYECKUX (YHKUUH, PEUICHUS TPUTOHOMETPHUECKUX
YPaBHEHUU.

Ilocmpoenue epaghuxos obpammuvix mMpucOHOMempu4ecKux
@yHKYull U onpeodenenue no 2paguram ux ceoLUcms.

BrinosiHenue npeoOpa3oBaHusi rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociaexoBaTeanbHOCTH

O3HakoMJIEHHE C TIOHATHEM YHUCIIOBOI MOCIE10BaTENbHOCTH,
Croco0amu ee 3aJJaHHsl, BBIYUCICHUSAMH €€ YWICHOB.

Osnaxomienue ¢ nouasmuem npedeﬂa nocne008amenbHoCmi.

O3HakOMJIEHHE C BBIYHCIEHHEM CYMMBI 0ECKOHEUHOTO
YHUCIOBOTO psifa Ha MpPUMEpPE BBIYUCIEHHS CyMMbI OECKOHEYHO
yOBIBaIOIIE T€OMETPUUECKON MTPOrPECCUHU.

Pemienne 3amau  Ha mpuUMeHeHHE (GOPMYNBI  CYMMBI
0ecKOHEYHO yObIBaIOIe reoMeTpUUEeCKON IPOrpeccCHu

IIpousBoanasn " ee
NpUMEHeHHne

O3HaKOMIICHHE C TIOHSATHEM TIPOU3BOTHOM.

N3yuenne u (GoOpMyJIHpOBaHHE €€ MEXaHHYECKOro M
TreOMETPUYECKOT0 CMBICHIA, H3YyYEHUE AalrOpUTMa BbIUMCICHUS
MIPOM3BOJIHOW Ha MPHUMEPE BBIYHCICHUS MTHOBEHHOW CKOPOCTH H
YII0BOro KO3 UIMEHTa KacaTeIbHOM.

CocraBreHre ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.

VYcBoenne  mpaBun  AuddepeHuupoBaHUs,  TaOIUIIBI
NPOM3BOJHBIX  JJEMEHTAPHBIX  (OYHKIWMA, TNPUMEHEHUE JUIs
muddepeHMpoBaHns  (QYHKLUUH,  COCTaBIEHUS  YpaBHEHHS
KacaTeJIbHOM.

W3yuenne TeopeM O CBA3M CBOMCTB (PYHKUUH U
MIPOM3BOIHOM, (OPMYITHPOBKA HX.

[IpoBeneHue ¢ TOMOILBIO MPOM3BOJHONW HCCIEIOBaHUSA
byHKIMH, 3a1aHHON (HOPMYJITOi.
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YcTaHOBIIEHUE CBSI3U CBOMCTB (DYHKLMHU M IMPOU3ZBOAHOH IO
ux rpaduxam.

IIpuMeHeHHe NPOM3BOJHOM JUIsl pelIeHHs 3a7a4  Ha
HaXOXJeHHe HauOOJbIIEro, HAUMEHbLIEr0 3HAYEHUs U Ha
HAaxO0/JEHUE DKCTpEMyMa

IlepBooOpa3Hasi U MHTerpaJ

O3HakoMJIEHHE C IOHATHEM MHTErpasia ¥ nepBooOpa3HoM.

W3yudenue mpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI

Herorona— JleitOuuma.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HOI U €€ POU3BOAHOM,
BBIUHMCIICHHE [IEPBOOOPA3HOM 1 JaHHOU (QyHKIMH.

Pemenue 3a1a4 Ha IpUMEHEHNUE UHTErpajia Jjs BBIUUCICHUS
(U3MYECKUX BEJIUYUH U IUIOIAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHe}mﬂ H CUCTEMBI

YPaBHeHHUil

HepaBenctBa M cucTeMbl
HEPABEHCTB c ABYMS
nepeMeHHbIMHU

O3HaKOMJIEHHME C TPOCTEUIIMMHU CBEICHUSMH O KOPHAX
anreOpavyeckKMX  ypaBHEHHUI,  HOHATHAMM  MCCJIEOBAHUS
YPaBHEHUN U CUCTEM yPABHEHUM.

W3y4yeHne TeOpuM PpaBHOCWIBHOCTH YPAaBHEHHH U €€
npuMeHeHus. IloBropeHne 3ammMcu  pemieHus  CTaHIApTHBIX
ypaBHEHM, IpUEMOB ITpeoOpa30BaHusl ypaBHEHUN AJIs CBEICHUS K
CTaHJAPTHOMY YPaBHEHHUIO.

Pemenune palOHaIbHBIX, UPPalMOHAIIBHBIX,
II0OKA3aTEJIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUMN U CUCTEM.

Hcnons3oBaHue CBOMCTB U rpa@ukoB (QyHKUHUNA IS
peuieHus ypaBHeHHW. 110BTOpeHHE OCHOBHBIX NPUEMOB PELICHUS
CHUCTEM.

Pemenne ypaBHEHMH € IIPUMEHEHHEM BCEX IMPHUEMOB
(pa3nokeHusT Ha MHOXKUTENM, BBEJCHHMS HOBBIX HEHU3BECTHBIX,
M0JICTAHOBKH, Ipa)uecKoro MeTo/a).

Pemenue cucreM ypaBHEHHMM C NPUMEHEHHEM PA3IMYHBIX
CHoco0O0B.

O3HakoMJIeHHE C OOIIMMHU BOIPOCAMHU PELICHHs] HEPaBEHCTB
U HCIOJIb30BaHUE CBOMCTB U IpadUKOB (YHKIMHA NpHU peLIEHUU
HEPaBEHCTB.

PemeHne HEpaBeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM
Pas3INYHBIX CIIOCOOOB.

IIppuMeHeHHe MaTEeMaTUYECKUX METOJNOB JUIA PELICHUS
coJiepKaTeNbHbIX 337a4 W3 pPA3IUYHBIX obOjacTell Hayku u
IIpaKkTUKU. MHTEprIpeTHpoBaHue pe3yJbTaTOB C YUYETOM pPEabHbIX
OTpaHUYECHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEHN "

CTATUCTUKH

OcHOBHBIC TOHATHUSA
KOMOMHATOPUKH

W3ydyenue mnpaBuiga KOMOMHATOPUKU U NpPUMEHEHHE MpHU
peleHn KOMOMHATOPHBIX 3a7a4.

Pemenne koMOMHATOPHBIX 3a7ad METOJIOM Tmepedopa U 1O
IIPaBUIIy YMHO)KEHHS.

O3HakoMieHHE c MTOHATHSIMHU KOMOMHATOPHKHU:
pasMeleHUsIMUA, COYETaHHsIMM, TepecTaHOBKaMU M (opMyiamu
JUTSL UX BBIYUCIICHUS.

OObsicHeHMe M TNIpUMeHeHHe (OpMYJI Ul BBIYHCICHHS
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pPa3MEILEHUM, IEPECTaHOBOK U COUYETAHUMN IIPU PELICHUH 3a1a4.
O3nakomieHue ¢ OumHOMOM HBIOTOHAa W TPEYrOJbHUKOM
[Tackais.
Penienne npakTuyeckux 3alad ¢ UCIOJB30BAHUEM IOHATHM
U MpaBWJI KOMOMHATOPUKHU

JJIeMeHTbI TeOPUHU

I/I3y‘IeHI/I€ KIIACCUYECKOro  Oonpcacj€HusA  BEPOATHOCTH,

BEPOATHOCTEH CBOWCTB BEPOSATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEM.
PaccmoTpeHue npuMepoB  BBIYMCIIEHHMS  BEPOSTHOCTEM.
Pemienue 3a/1a4 Ha BBIYMCICHUE BEPOSITHOCTEH COOBITHIMA
IlpeacraBiienue O3HakoMJIEHUE C MPEACTaBICHUEM YUCIOBBIX JAHHBIX M UX
AAHHBIX (Tabaubl, | XapaKTePUCTUKAMHU.

AMATPAMMBbI, IPa(uKH)

Pemenne MMPAaKTUYCCKUX 3aJlad Ha 06pa60TKy YU CJIOBBIX
JAHHBIX, BBIYUCIICHUC UX XAPAKTCPHUCTHUK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH
B IPOCTPAHCTBE

@opMyIMpOBKAa W TPUBEIEHHUE [OKA3aTEIbCTB IPU3HAKOB
B3aMMHOTI'O PAaCIOJIOKEHUS NIPSIMBIX U IUIOCKOCTeN. Pacrio3naBanue
Ha YepTexax M MOJENAX PA3IM4YHBIX CIy4aeB B3aWMHOIO
PacIOJIOKEHUS IPSIMBIX U IUIOCKOCTEH, apryMEHTUPOBAHUE CBOMX
CY>XJICHHI.

@opMyJIMPOBAHUE ONPEICICHUN, IPU3HAKOB U CBOMCTB
NapaJUIEIbHBIX U IEPHEHANKYJIIPHBIX IJIOCKOCTEH, ABYTPAHHBIX U
JIMHEUHBIX YIJIOB.

BbInosiHeHNE MOCTPOEHUS YITIOB MEXAY HMPSMBIMHU, IIPSIMOU
U IUIOCKOCTBIO, MEXAYy IUIOCKOCTSMH IO OINHMCAHUID W
pacrno3HaBaHHUE UX HA MOJEIAX.

IIpuMeHeHne MPU3HAKOB M CBOMCTB PACIIONIOKEHHUS MPSMBIX
U IJIOCKOCTEN NPHU PEIICHUH 3a1a4.

N300paxeHne Ha pUCYHKax U KOHCTPYMPOBaHHE Ha MOJETISAX
NEPNEHIUKYJISIPOB U HAKJIOHHBIX K IIJIOCKOCTH, MpPSMBIX,
MapaJUIEIbHBIX MJIOCKOCTEH, YIJIOB MEXAY IPSAMOM M INIOCKOCTBIO
¥ 000CHOBaHUE MOCTPOCHUSI.

Pemenne 3ama4 Ha BBIYMCICHUE T€OMETPUYECKUX BEJIUYMH.
OnucelBaHME PacCTOSTHUSA OT TOYKH JO IJIOCKOCTH, OT IPSAMOM 10
IJIOCKOCTH, MEXIY IUIOCKOCTSMH, MEXAY CKPEIIUBAIOLIUMUCS
HOPSMBIMU, MEXKAY POU3BOIBHBIMH (PUTYypaMU B POCTPAHCTBE.

@opMyIMpOBaHHE M JOKA3bIBAHHE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpPEeM CYLIECTBOBAHHUS, CBOMCTBA).

N3o00paxeHne Ha uyeprexax M MOJEIAX pPACCTOSHUS H
000CHOBaHME CBOMX CyxJaeHuil. OmpeneneHue M BBIYHCICHHE
paccTosiHuil B mpocTpaHcTBe. [IpumeHeHue (opmyn u Teopem
IJIAHUMETPUH IS PELICHUS 3a/1a4.

O3HakoMieHHE c MIOHSATHEM [apaJyIeIbHOTO
IIPOCKTUPOBAHUA U €r0 CBOUCTBAMU. Dopmynuposarue meopemvl
0 NI0WAOU OPMOSOHANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Tpumenenue Tteopun JUis OOOCHOBaHMS TOCTPOCHUH H
BBIYMCIICHUM.

ApryMEHTUPOBAaHUE CBOMX CYXACHMM O  B3aHMHOM
PacnoI0XkEeHUH MPOCTPAHCTBEHHBIX PUTyp
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MHoOrorpaHHuKHu

Onucanre W XapakTepUCTUKA  Pa3UYHBIX  BUJOB
MHOT'OTPAHHUKOB, IIEPEUYHUCIICHNE UX DJIEMEHTOB U CBOMCTB.

N300pakeHre MHOTOTPAHHUKOB U BBITIOJIHEHUE TTOCTPOCHUS
Ha U300paKEHUAX U MOJAEISX MHOTOIPaHHUKOB.

BplunciieHue  JIMHEHWHBIX  DJIEMEHTOB U yIVIOB B
MPOCTPAHCTBEHHBIX KOH(MUTYpalUsiX, apryMEHTHPOBAaHHE CBOUX
CYXICHUU.

XapakTepucTuka M H300paKEHUE CEUCHUS, pPA3GepMKU
MHO202PAHHUKOB, BBIYACIICHUE IIJIOIAEH TIOBEPXHOCTEN.

[ToctpoeHne mpocTEHIIUX  CEUYCHWH  Ky0a, TPHU3MBI,
nupamubl. [Ipumenenne (akToB U CBEACHUI U3 ITIAHUMETPUH.

O3HakoMJIeHHE C BHUJAMU CUMMETPUH B IPOCTPAHCTBE,
(GbopMyJIUpOBaHHE OIpPENEICHH ¥ CBOWCTB. XapaKTEePHUCTHUKA
CUMMETPHUU TEJ BPAILEHUS] © MHOTOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHUH 3a/1a4.

Hcnonp3oBanue npuoOpPEeTeHHBIX 3HAHUHN ISl UCCIIEIOBAHUS
Y MOJICTTMPOBAHMS HECTIOKHBIX 3a7a4.

N3o0pakeHne OCHOBHBIX MHOTOTPAHHUKOB M BBITIOJTHCHUE
PUCYHKOB 110 YCJIOBUSM 3a/1a4

Tesia 1 MOBEPXHOCTH
BpallleHUus

O3HakoMJIEHHE ¢ BUJAaMU TeJl BpallleHUus, (OpMyJIHpOBaHUE
UX OIPEJEIICHUI U CBOWCTB.

DOopMyIMpPOBAaHUE TEOPEM O CEUEHUM IIapa IJIOCKOCTBIO U
TUIOCKOCTH, KacaTeJIbHOM K cdepe.

XapakTepucTUKa M H300pakeHHe TeJl BpaLICHUs, HX
pa3BEPTKU, CCUCHHUS.

Pemenue 3a1a4 Ha IOCTPOECHNE CEYEHUM, BBIYUCIICHUE JIJIUH,
paccTosHuM, yriaoB, Iuiomane. IIpoBenenne moKazaTeNbHBIX
pacCy KIeHHUN IIpU PEILICHUH 3a1au.

IIpuMeHeHne CBOMCTB CUMMETPHUU IIPU PEIICHMM 3a]1ad Ha
TeJla BpallleHUsl, KOMOMHALIMIO Tell.

N300paxeHne OCHOBHBIX KpYIJIBIX TEJl U BbIIOJIHEHHE
PUCYHKA I10 YCIOBUIO 3a1a4U

I/I3Mepemm B recOMETpUM

O3HakOMJICHHE C IIOHATUSIMH IDIOMAgu U o0beMa,
aKCHOMaMH M CBOMCTBaMH.

Pemenue 3aay Ha BEIYUCIICHUE TIIOMIAIEH TIIIOCKUX QUTYD C
NPUMEHEHHEM COOTBETCTBYIOIMX (GopMyn u  (pakToB U3
TJTAHUMETPUH.

N3yuenue TEOpEM 0 BBIYMCIICHUH 00BEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIICHHUE 3a7a4 Ha MPUMEHEeHHe (Gopmy
BBIYUCIICHHUS 00HEMOB.

Wzyyenne  dopmyn  mis  BBIYMCIEHMS  IUIOMIAJEH
MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPALLICHHUS.

O3HakOMJIGHHME C  METOJIOM  BBIYHCJICHHS  INIOMIAIH
MOBEPXHOCTHU CEPHI.

Pemienne 3amad Ha BBIYMCIEHUE IUIONIAZEH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

KoopanHaTtel 1 BEeKTOPHI

O3HakoMJIEHUE C TIOHATHEM BEeKTOpa. M3yduenue nexkaproBoit
CHUCTEMBI KOOpAUHAT B IPOCTPAHCTBE, IIOCTPOCHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK M IUIOCKOCTEW, HAaxOXKJIEHUE KOOpPIHWHAT
TOYEK.

HaxoxneHnvne ypaBHEHUH OKPY>KHOCTH, c(ephl, MIOCKOCTH.
BrluncieHue paccTossHUN MKy TOYKAMH.
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W3yueHne  CBOMCTB  BEKTOPHBIX  BEJIIMYMH,  IIPaBUI
pa3jIokKEHUsI BEKTOPOB B TPEXMEPHOM IHPOCTPAHCTBE, IIPABHII
HaxOXJEHUs KOOPAMHAT BEKTOpa B IPOCTPAHCTBE, IPAaBUII
JEUCTBUH C BEKTOPaMH, 3aJaHHBIMA KOOpJUHATAMH.

IIpuMeHeHne TeopuM IIPU PELICHUM 3a7ad Ha JIEUCTBUS C
BEKTOpaMH. l3ydeHHe CKaJIspHOTO TNPOU3BEIEHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHHsI NPSIMOM M INIOCKOCTH. IIpumeHeHue
TEOpPUU IIpM pELIEHUU 3aJad Ha JACUCTBHS C BEKTOPAMHU,
KOOPJMHATHBIA METOJ, NPUMEHEHUE BEKTOPOB JUIS BBIYUCIICHUS
BEJIMYUH YTJIOB U PACCTOSIHUM.

O3HakoMIIEHHE C J0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHU
O B3aHMHOM DACIOJIOKCHMM MPSAMBIX M IJIOCKOCTEH €
HCIIOJIb30BAHUEM BEKTOPOB

4. YCJIOBUSI PEAJIM3ALIAU IPOTPAMMBI OBILIEOBPA30BATEJILHOI
YYEBHO! JUCLUATILIUHBI

4.1. TpedoBaHUsI K MUHUMAJIbHOMY MaTepHaJIbHO-TeXHHYECKOMY 00ecledeHn 0
Peanu3zanus nmporpaMmsel TpeOyeT HatuMuue yaeOHOro kabunera MaTeMaTHKH.
O6opynoBanue y4eOHOro KabuHera:

- TOCAIOYHBIC MECTA 110 KOJIMYECTBY O0YYAFOIIUXCS.

- pabodee MECTO TperoaaBaress,

- I0CKa IIKOJIbHAsI

- TIEYATHBIC/ANEKTPOHHBIC IEMOHCTPAIMOHHBIC TIOCOOUS.

- y4eOHO-METOAMYECKUE TOCOOHS B AIEKTPOHHOM/TICYaTHOM BUJIC

- HoyTtOyk e-Machines E644-C52G25MnKkk,

- MyJbTUMeUIHBIN TpoekTop Epson eb-x14g,

- skpan GRANDVIEV 153*203 MW

4.2. UudopmanuonHoe odecreyeHue o0ydeHust
ITepeyenns pexkomeHayembIx y4eOHbIX H3aaHuil, VHTepHeT-pecypcoB, AONOJHUTEIbHOM

JIMTEPATyphI

OcHOBHBIE HCTOYHHKH:

1. HanasH, A.A. Matemaruka: yueOHuk s ctya. yupexa. CIIO/A.A.[lanass. - 3-e u3z. -
M.: ®opywm, 2017.

2. boromonos, H.B. Marematuka: yue6Huk i cryn. yupexa. CIIO/H.B.boromonos. -
M.: FOpaiir, 2017.

3. boromonos, H.B. Maremaruka. 3anaun ¢ pemenusiMu. B 2 1.: yueGHOe mocoOue s
ctya. yupexa. CIIO/H.B.boromornos. - M.: FOpaiit, 2017.

4. KpyroBa, .A. MaTematuka B TabIuIax U cXxemax: yueOHOe ocoOHe I IIKOJbHUKOB
u abutypuentos/U.A.Kpytosa, A.C.Kpyrosa. — CII0.: Bukropus mtoc, 2015.

5. SAumenes, JI.T. Martematuka B mpumepax M 3ajadax Juisi NoArotoBku Kk EI'D m

nocrymieanto B BY3: yue6Hnoe mocooune/JI.T. lumenes. - 2-e u3z., gomn. - M.: By3oBckuii yueOHUK:
NH®PA-M, 2016.

JlonoJTHUTeIbHbIC HCTOYHUKH:

1. Anrebpa m Havama Maremaruueckoro aHammza. 10-11 xmaccel. ba3oBblii ypoBeHB:
yueOHUK [t 001eo0pazoBaTenbHbIX yupexaeHuit/I.A. Anumos, FO.M.Komsrun, M.B.TkaueBa u np.
- M.: IIpocBemenne, 2013.

2. Boromonos, H.B. I'eomeTpust: yuebuuk ans cryn. yupexa. CIIO/H.B.boromornos. - M.:
FOpaiit, 2017.
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3. boromono, H.B. IlpakTuueckue 3aHATHS TI0 MaTeMaTWKe: ydeOHOe mocooue/
H.B.Boromoios. - 10-e u3a. — M.: Breicmas mikoia, 2009.

4, I'puropeeB, C.I'. Maremaruka: ydeOHuUK mis crya. yupexna. CIIO/C.I.I'puropses,
C.B.1Bonruna. - M.: Akagemus, 2014,

5. I'ycak, A.A. Marematuka: mnocobue-penerutop/ A.A.I'ycak, I'.M.I'ycak,
E.A.bpuunkosa. - Mu.: TerpaCucremc: Terpanur, 2013.

6. Kucenes, A.Il. 'eomerpus: yueOnuk / A.Il. Kucenes; mon pen. H.A. I'maronera. - M.:
duzmataur, 2013.

7. Macnosa, T.H. CnpaBounuk o maremaruke/ T.H.Macmosa, A.M.Cyxoackuii. - M.:

Mup u obpazoBanue, 2013.

HNHuTepHeT-pecypcesbi:

1. Exponenta.ru [DnexkTpoHHBI pecypc]: 0O0pa3oBaTeNbHBIA MaTEeMaTHYCCKUNA CaWT. -
Pexxum poctyma: www.exponenta.ru, CBOOOTHBIN.

2. Math24.ru. MaremaTrueckuii  aHaau3 [DIEeKTpOHHBI  pecypc]:  oOpa3oBaTelbHBII
MaTeMaTHYECKUU CaiT. - Pexxum moctyna: www.math24.ru, cBoOOIHBIH.

3. Matematuka [DNneKTpOHHBIH pecypc]: DJIEKTPOHHBIA yUeOHBIH KOMIUIEKC JUIsS
mKoIbHUKOB/ OTKPBITHIN KOJIeK. - Pesxum noctyma: http://www.mathematics.ru/, cBoG0JHBbIi.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIHUIIVIMHbI

KoHTpoJib U oleHKa pe3yIbTaTOB OCBOEHHUS O0OIIe00pa3oBaTeIbHONW y4eOHON AMCHUIIIHHBI
OCYIIECTBIISIETCA TPENOoJaBaTesieM B IMPOIECCe MPOBEACHUS TMPAKTHUYECKUX 3aHITHH, MPOBEPKE
JTOMAIITHUX 33/IaHui, TECTUPOBAHMUS, a TAK)KE OLICHKHU BBIMOJIHEHUS 00YYAIOIIMMHCS CaMOCTOSATEIbHBIX
pabot, WHAMBUIYAJIbHBIX 3aJlaHUM, TPOEKTOB, HCcienoBaHui. [IpomexxyTouHas aTTecTanus
npoBoAUTCA B (hopMe IK3amMeHa.
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