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1. MOSACHUTEJIBHAS 3AITUCKA

1.1. Ob6saacTh NpUMeEHEeHHUs TPOTPAMMBI

PaGouass mporpamma oOmieoOpa3oBareinbHON yueOHON NUCHUIUIMHBI « MaTemaTtukay sBiseTcs
YacThI0 OCHOBHOW 00pa3oBaTenbHON mporpammbl B cooTBeTcTBUU ¢ PI'OC mo crnenumanbHOCTH
09.02.05 INpuknagnas uaGopMaTHKa (110 OTPACIIAM).

B mporpammy BKIIIOYEHO COAEp)KaHUE, HampaBieHHOE Ha (OPMHUPOBAHHME Y CTYIEHTOB
KOMIIETECHIINH, HE0OXOMMMBIX 11 KauecTBeHHOro ocsoeHnss OOII CIIO na 0a3e 0CHOBHOIO 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
pa3pabOTKM  TEeMaTMYeCKOro IUlaHa M KOHTPOJbHO -  omeHouHbix cpeacts  (KOC)
0011e00pa3oBaTeIbHON yueOHOM TUCIUIUIMHBI 00Pa30BaTEIbHBIM YUPEKICHUEM.

1.2. MecTo o0meo0pa3oBaTeJbHOW Y4YyeOHOH JUCHMIUIMHBI B CTPYKTYpe OCHOBHOM
0o0pa3oBaTe/IbHOI NMPOrpamMMbl: TUCHMIUIMHA BXOAUT B LUKI 00IIe00pa30BaTEIbHBIX yUEOHBIX
muctuminH. OcBoeHune 0011e00pa3oBaTebHON yueOHOW TUCHUIUIMHBL «MaTemMaTukay CrocoOCTBYeET
(GOPMHUPOBAHHUIO y CTYJIEHTOB NPO(ECCHOHANBHBIX KoMIleTeHIMH 1o crenuanbHoctd 09.02.05
[Tpuknagnas naGopmaTuka (110 OTPaACIISIM).

OnHOBpeMEHHO ¢ TMPO(ECCHOHATFHBIMUA KOMIIETCHIUSAMH Yy CTYACHTOB, OOYYaIOLIMXCS II0
oOmieoOpasoBarenpbHOi  yuyeOHOM nucruruinHe «MaTtemaTtukay» COo3/JaloTci  MNPEIINOCBUIKH IS
dopMupOBaHHS OOIIMX KOMIETEHIMI: MOHMMATh CYIIHOCTh U COLMAJbHYI 3HAYUMOCTb CBOEH
Oynywmeit npodeccuu, MPOSBIATh K HEW YCTOMUYMBBIM HHTEPEC; OPraHU30BBIBATH 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 OTBETCTBEHHOCTbH; OCYIIECTBIIATH MOUCK M UCIIOIb30BaHUE MH(OPMAIIHH,
HeoOxoauMoi 11711 3¢ (EKTUBHOTO BBIMOJHEHUS MPO(ECCHOHANBHBIX 3a/a4, MPOPECCUOHANIBHOTO U
JUYHOCTHOTO PAa3BUTHSA;, HCIOIB30BaTh HH(GOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH B
npoecCHOHANBHON AESITeTbHOCTH; paboTaTh B KOJUIEKTHBE M KoMmaHzae, 3(p(GeKTUBHO 0O0mIaThCs ¢
KOJJIETaMH, PYKOBOJICTBOM, MOTpeOUTENsIMU; OpaTh Ha ceOs OTBETCTBEHHOCTh 3a pabOTy UJIEHOB
KOMaH[Ibl (ITOJYMHEHHBIX), PEe3yJbTaT BBINOJHEHMs 3aJaHUN; CaMOCTOSTENbHO OMNPEACIATh 3aJauu
npo(ecCHOHANBHOTO W JMYHOCTHOI'O Ppa3BUTHSI, 3aHUMAThCsl C€aMOOOpa3OBaHHMEM, OCO3HAHHO
IUTAHUPOBATh MOBBIIIEHHE KBATM(PUKALMN; OPUEHTHPOBATHCSA B YCIOBUAX YaCTOM CMEHBI TEXHOJIOTUI
B IPO(heCCUOHATILHOM IS TENIbHOCTH.

1.3. Ieaun m 3agaum o0meoOpa3zoBaTeNbHONH Y4eOHOH AMCHMILUIMHBI — TpeOOBaHHA K
pe3yJbTaTaM O0CBOEHHsI 00111e00pa30BaTeIbHOM yueOHOH JIMCIUIITTHHbI

OCHOBHBIMH LeJISIMH H3Y4YeHUsI IPOrpaMmbl «MaTeMaTHKa» SIBJISIOTCS:

* obOecrieyeHre Cc(HOPMHUPOBAHHOCTH TMPEACTABICHUN O COIMAIbHBIX, KYJIbTYpHBIX H
UCTOPUYECKHX (aKTOpax CTAHOBJICHUS MaTeMaTHKH;

* oOecrieueHre CGHOPMUPOBAHHOCTH JIOTMYECKOIO, aJrOPUTMUYECKOTO W MaTeMaTUYeCKOTo
MBIIUTICHHUS;

» obecrieyeHre CHOPMUPOBAHHOCTH YMEHHI MPUMEHSTHh IMOJyYE€HHbIE 3HAHUS MPU PELICHUU
pa3INYHbIX 337a4;

* obecrieyeHne c(OPMHUPOBAHHOCTH NPEACTABICHUA O MaTeMaTHKe KakK 4YacTH oole-
YeJI0OBEYECKOM KYJBTYphl, YHUBEPCAIBHOM S3bIKE HAayKH, IMO3BOJSIOLIEM ONMUCBHIBATH M HU3y4aThb
peaibHbIE MPOLIECCHI U SBICHUS.

B pesynbTare ocBoeHUs y4eOHON AUCIUTUIMHBI CTYIEHT J0JIKEeH:

UMeTh NpeAcTaBJIeHHe!

" 0 pOJIM MAaTE€MaTHKH B COBPEMEHHOM MHpE, UH(POPMAIMOHHBIX TEXHOJOTHX, OOIIHOCTH ee
MOHATUM U TIPEJICTABIICHNN;

3HATD!

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

yMeTb:

" 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 0OCBOEHHUS 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/IaX MaTEMATUKH;

— T[IOHMMaHWe 3HAYMMOCTH  MaTeMaTHUKW JJIs  HAay4YHO-TEXHHYECKOTO  Iporpecca,
c(OPMHPOBAHHOCTh OTHOUIEHUS K MaTeMaTHKE KaK K YacTU OOLIeuesoBEYECKOH KyJIbTypbl depes
3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMATUKH, 3BOJIFOLIUEN MAaTEMAaTUHYECKUX UIEH;

— 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 CIIOCOOHOCTbH K CAaMOCTOSITEJIbHOM TBOPUECKOM U OTBETCTBEHHOH IS TEIbHOCTH;

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

— OTHOIIEHHE K MPO(EeCcCHOHANBHON 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 NESATEIFHOCTh; HCIOIH30BATH
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
NEeSITeTbHOCTH, YYUTHIBATH TTO3WIUH JAPYTHX YYaCTHHUKOB JEATEIBHOCTH, S(P(PEKTUBHO pa3pemiaTh
KOH(JIUKTBI;

— BJIaJCHHE HaBBIKAMH II03HABATEIbHOH, y4eOHO-HCCIIEIOBATENBCKOH M TPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMHU pa3pelieHus NpoOieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY
TIOVCKY METOJIOB PEIICHHSI MPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOJO0B 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;

— BJIaJICHHE 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;

— BJAJICHHE METOJAaMM JO0Ka3aTelbCTB 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, HUX 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(hOpMUPOBAHHOCTh MPEJCTABICHUN 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 BCJIIMYUH,

— 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, NOKIAIOB, UCCIIETOBATEILCKUX PabOT;

odopmiieHHE OTYETOB 10 MPAKTUUYECKUM 3aHATHUSIM.

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



2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM YYEBHOM

JNCHUIIVIMHbI

2.1. O6beM 0011e00pa3oBaTENbHON YUeOHOM IMCIMIIJIMHBI M BUABI Y4e0HOH padoThl

Bup yueOHoii paboTbl O0bem
4acoB

MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero) 351

O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234

B TOM YHCJIE:

MPAKTHYECKHUE 3aHATUS 24

CamocTrosiTeJibHasi padoTa o0yuaruierocsi (Bcero) 117

B TOM YHCJIE:

Pabora c¢ xoncnektoM. IloaroroBka cooOlIeHU, TOKIAI0B, CO3JaHHE
IIPE3CHTAllMM 110 TeMe. BBINOJIHEHWE WHIMBHUIyaIbHBIX 3aqaHuil. Pemienue 117
MPUKJIAIHBIX 3a]1a4.

IIpome:xxyTouHasi aTTecTanus: 2 ceMecTp — IK3aMeH

2.2. TeMaTn4yeckuii Mjia” o01eo0pa3oBaTeIbHON YUeOHOH THCIUIITHHBI
KonuyectBOo  ayaiuTOpHBIX

HaumeHoBaHue pa3iesioB M TeM

Teoperuyeckue|IIpakTu

Bcero 3aHATUA |[YeCKHe
3aHATHA
Beenenne 2 2 -
Pazgen 1. PazButne noHsATHS 0 YHCIIE 6 4 2
Tema 1.1. JleficTBUTENBHBIC YKCIIA 6 4 2
Pasnea 2. KopHu, crenenu u jorapugmsi 16 14 2
Tewma 2.1. KopHu u crenenu 10 8 2
Tema 2.2. Jlorapudmel 6 6 -
Pa3jen 3. YpaBHeHuUs1 M HEpaBeHCTBA 20 16 4
Tema 3.1. PauuoHanbHblE YypaBHEHHs, HEpPaBEHCTBA, 2 2 -
CHCTEMBl YpPaBHEHHUH 1 HEPABEHCTB
Tema 3.2. HppanuoHaibHble ypaBHEHHs, HEpPaBEHCTBA, 4 4 i
CHCTEMBI
Tema 3.3. IlokazatenbHbie ypaBHEHHUS, HEPABEHCTRBA, 8 5 5
CHCTEMbl YpaBHEHUH 1 HEPABEHCTB
Tema 3.4. Jlorapupmuyeckue ypaBHEHHS, HEpPAaBEHCTBA, 6 4 5
CHCTEMbl YpaBHEHUH 1 HEPABEHCTB
Pa3nen 4. OCHOBBI TPUTOHOMETPHUH 32 30 2
Tema 4.1. OcHoBHble TMOHATHA. TpUTOHOMETpUYECKHE 20 18 5
bopMyIIbI
Tema 4.2. [Ipocreiine TpUroOHOMETPUYECKUE YPaBHEHUS U 5 5 i
HEpaBEHCTBA
Tema 4.3. TpuronomeTpuyeckue ypaBHEHUs, HEPaBEHCTBA U 5 5 i
CHCTEMBI
Paznen 5. @yHkuum, ux cBoiictBa U rpaguku 18 18 -
Tema 5.1. OcHOBHBIE TOHATHS,  CBOWCTBa, CIIOCOOBI 5 5 i
3aJ1aHusl QYHKIHUH
Tema 5.2. Tpuronomerpuueckue QyHKIHH 6 6 -
Tema 5.3. CrenenHas u nokasarenbHas (QYHKUUH 4 4 -




Tema 5.4. Jlorapudpmudeckas GyHKIHS 2 2 -
Pa3znen 6. Hauajna MmaTeMaTn4ecKoro aHajm3a 34 28 6
Tema 6. 1. ITocaenoBareapHOCTH 4 4 -
Tema 6. 2. DnemenTsl 1uddepeHIHaATFHOT0 UCUUCICHHS 20 16 4
Tewma 6. 3. DeMEHTBI HHTETPAIBHOTO HCUNCICHUS 10 8 2
Pasnea 7. I'eomerpus 82 74 8
Tema 7.1. KoopauHaTbl U BEKTOPBI 14 12 2
Tema 7.2. IlpssmMble ¥ TIJIOCKOCTH B IPOCTPAHCTBE 22 22 -
Tema 7.3. MHOrOrpaHHUKH 22 20 2
Tema 7.4. Tena u mOBEPXHOCTH BpalieHUs 10 8 2
Tewma 7.5. I3MepeHust B reOMeTpUI 14 12 2
Pasnea 8. DiieMeHThI KOMOMHATOPUKH 12 12 -
Tewma 8.1. OCHOBBI KOMOMHATOPUKH 12 12 -
Pazgen 9; DJieMeHTbl TeOpMH BepPOSITHOCTell U 12 12 i
MaTeMATHYeCKOH CTATHCTHKH
Tema 9.1. OCHOBBI TEOpHH BEPOSITHOCTEH 8 8 -
Tema 9.2. OCHOBBI MaTeMaTHYE€CKOM CTATUCTUKHU 4 4 -
Hroro: 234 210 24

2.3. Conep:xanue 001eo0pa3oBaTeIbHON YUeOHOM TUCUMILINHBI
BBEJIEHUE
Maremaruka B HAYyKe, TCXHUKC, DKOHOMUKE, I/IH(i)OpMaIII/IOHHBIX TEXHOJIOTHUAX U HpaKTquCKOﬁ
nesitenbHOCTH. llemn W 3agaun u3ydeHWs: mareMaTuku 1pu  ocBoeHuu mpocdeccuit CIIO u
cnenuansHocteit CII1O.

Paznea 1. PA3BBUTHUE ITOHATUSA O YUCJIE
Tema 1.1. [leiicTBUTEIbHBIE YHCIIA,
[lenble u panuoHanbHble yucia. [leiictBuTenbHble unciaa. Moayns uucna. [IpubnnxeHHbIE
BbIyKCIIeHU. [IoHATHE KOMIUIEKCHOrO yncia. MHUMas equHuLa.
IIpakTuyeckoe 3ansaTue Nel: Beruncienue apupmMeTHUECKUX BbIPAXKEHUH.

Paznen 2. KOPHU, CTEIIEHU U JIOTAPU®MBbI

Tema 2.1. KopHu u crenenu

Crenenn u xopHu. KopHHM HaTypajibHOM cTenmeHM W3 uyuciaa W UX cBoicTBa. CTemeHu c
paloOHaIbHBIMU NIOKA3aTENAMU U UX CBOMCTBA. CTENEHHU C IEHCTBUTEIBHBIMU MOKA3aTEISMH.

CBoiicTBa CTENEHM C JEHCTBUTENBHBIM IIOKa3aTeneM. BpluucieHue W CpaBHEHUE KOPHEH.
Brinonnenue pacuetoB ¢ paaukaiamu. [IpeoGpa3oBaHue CTENIEHHBIX BBIPAXKEHUH.

IIpakTnuyeckoe 3ansitne Ne2: BrluncieHune apupMeTHYECKHX BBIPOKEHHM, coJepKaliux
CTEIIEHU U KOPHH.

Tema 2.2. Jlorapudm. Jlorapudm umcJia.

Jlorapudm. Jlorapudpm umcna. OcHOBHOe JorapuMuU4eckoe TOXKAECTBO. JlecATHUHbIE
norapudmsl ¥ ux cBoicTBa. Harypanbuble norapudmel. [lpaBuna pedictBuil ¢ jorapudmami.
[IpeoOpa3oBanue jorapupmMuueckux BbIpaxkeHud. HaxoxkaeHue 3HaueHWil sorapudma 1o
IIPOU3BOJIBHOMY OCHOBaHUIO. [lepexo oT oqHOro OCHOBaHMS K Apyromy. BeluucieHue u cpaBHEHUE
norapugmos. JlorapudmMupoBanue u NOTEHIIMPOBAHUE BBIPAKECHUH.

[TpuOnkeHHbIe BBIYUCIEHUS U PEIICHUs TPUKIIAIHBIX 3a/1ad.

Pemienune norapupMuieckux ypaBHEHHH.



Pa3nesn 3. YPABHEHUSA U HEPABEHCTBA

Tema 3.1. PannoHajbHble ypABHEHHS, HEPABEHCTBA, CHCTEMbI

PaBHOCUIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

PaLII/IOHaJIbHBIe YpaBHCHUSA U CHUCTCMBIL. OcHOBHBIE MMpUEMbl HUX PCUHICHUA (pasnoxceHI/Ie Ha
MHOKUTEIIH, BBEJICHUE HOBBIX HEN3BECTHBIX, IOACTAHOBKA, I'pa)uuecKuil METOx).

PaLII/IOHaJIbHBIe HCpPaBCHCTBA. OCHOBHBIE IMpUEMbl HUX PCIICHUA. Hcnonp30Banne CBOWCTB H
rpa¢ukoB GYHKUMN IpU PELICHUH YpaBHEHUM M HepaBeHCTB. Metoj uHTepBasnoB. M3o0pakeHue Ha
KOOPJMHATHOM IIJIOCKOCTH MHOYKECTBA PELICHUN YPaBHEHUU U HEPABEHCTB C JBYMs IIEPEMEHHBIMU U
UX CUCTEM.

HpI/IMeHeHI/Ie MAaTeMaTUYCCKUX MCTOAOB I PCIICHUA COACPIKATCIBbHBIX 3ada4 U3 PA3JIMYHBIX
oOnacTeil HayKH U NpakTUKU. MIHTepipeTanus pe3yapTara, yueT peajbHbIX OrpaHUYEHHH.

Tema 3.2. UppanuoHaibHble ypABHEHHSI, HEPABEHCTBA, CHCTEMbI.

WppauronanbHble ypaBHEHUs, HEpPAaBEHCTBA U CHUCTeMbl. PellleHne UppanroOHATbHBIX
ypaBHeHul. HaxoskaeHwe 3Ha4YeHUW CTENEHEeW C paluOHANbHBIMM IOoKa3zaTensiMu. CpaBHEHUE
crenieHedd. IIpeoOpa3oBaHust BBIpRKECHHH, COACpKAIUX CTENEHU. PeleHne moKa3aTelbHbIX
YPaBHEHUU.

Pemienne mnpuknagHeix 3amgad. OCHOBHBIE TPUEMBbI HMX pelIeHUs (BO3BEJACHHE B CTEICHb,
BBE/ICHUE HOBBIX [IEPEMEHHBIX, Tpauiyeckuii MeTox).

Hcnonp30Banue CBOMCTB U TpaduKkoB (PYHKIMHA IPU PEIICHUN YPABHEHUH U HEPAaBEHCTB.

Tema 3.3. Iloka3zaTe/ibHbIe YpaBHEHHUsI, HEPABEHCTBA, CUCTEMbI

[TokazarenbHble ypaBHeHHS. CrocoObl pellIeHUsT TMPOCTEHIMX M CBOMAIIMXCA K HUM
MOKa3areyibHbIX ypaBHeHUH. [loka3arenbHble HepaBeHCTBA. PermieHue MNpOCTEMIIMX IOKA3aTeIbHbIX
HepaBeHCTB. CHCTEeMbI TOKA3aTelIbHbIX YPABHEHU U HEPABEHCTB.

IIpakTyeckoe 3ansaTue Ne3: PemieHue noka3aTelbHbIX YPaBHEHUH.

Tema 3.4. Jlorapupmuyeckue ypaBHeHUs1, HEPaBEHCTBA, CUCTEMbI

Jlorapupmuueckue ypaBHeHUs. CHocoObl pelleHHs MNPOCTEHIIMX M CBOJIAIIUXCS K HUM
norapumuueckux  ypaBHeHui.  Jlorapudmuueckue ~— HepaBeHCTBA.  PereHne  mpoCTEHImX
aorapupmMuyeckux HepaBeHCTB. CHCTEMbI TOKa3aTeIbHBIX YPAaBHEHUN 1 HEPABEHCTB.

Hcnonp3oBaHne CBOMCTB U IrpadMKoB (PYHKUIMN IPU PEILIEHUN YPaBHEHUI U HEPaBEHCTB.

IIpakTnueckoe 3ansiTue Ne4: Pemnienue orapuMuueckux ypaBHEHU.

Pazgen 4. OCHOBbBI TPUI'OHOMETPUU

Tema 4.1. OcHoBHbIe noHsiTUS. Tpuronomerpunyeckue GopmyJibl

Pannannas mepa yrina. BpamarensHoe aBmkeHne. COOTHOIIEHHS MEXIY IPaJyCHOM U paJuaHHON
MEpaMH yIJIa.

CuHyc, KOCHHYC, TaHT€HC, KOTaHT'€HC 4ucia. TpuroHomerpuueckue (yHKIUHM YUCIOBOTO apryMEHTa,
3HAKH UX 3HAYCHUN.

OcHOBHBIE TPUTOHOMETPHUUYECKHE TOXKAecTBA. PopMysibl puBeieHus. CHHYC, KOCHHYC U TaHT'€HC
CyMMBI U pa3HOCTH ABYX yriioB. CHHYC M KOCHUHYC JIBOWHOrO yria. @opMyIbl IOJOBHHHOIO YIIA.
[TpeoOpa3oBaHusi CyMMbI TPUTOHOMETPUYECKUX (DYHKIMN B MPOU3BEIEHHE U POU3BEICHUSI B CYMMY.
BripaxkeHue TpUroHoMeTpuyeckux (PYHKIMH yepe3 TaHTeHC MOJOBHUHHOIO aprymeHTa. Borumcienve
3HAYEHUH 1 TOXKIECTBEHHBIE MPE0OPa30BaHUs MPOCTEHIINX TPUTOHOMETPHIYECKUX BhIPayKEHHUIA.

IIpakTuyeckoe 3aHsaTHE NeS: [IpeoOpa3oBaHre W BBIYMCICHHWE TPUTOHOMETPUUYECKHUX
BBIPAKCHUM.

Tema 4.2. IlpocTeiiline TPUroHOMeTPHYECKHE YPABHEHHSI U HEPABEHCTBA
[Ipocreiiime  TPUTOHOMETPUYECKUE  YPABHEHUSL. Ilppembr  pemieHus MIPOCTEUIINX
TPUTOHOMETPUUYECKUX ypaBHEHUM. [IpocTeiime Tpuronomerpudeckre HepaseHcersa. [locienoBarenbHOCTD
pELIeHUs] TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB. PenieHne mpocTermx TPUroHOMETPUYECKUX
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HEPABEHCTB.
OOpatrHble TPUTOHOMETPUYECKHE (DYHKIMH: aPKCUHYC, apKKOCHHYC, apKTaHTeHC.

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.

Paznen 5. ®YHKIIUU, UX CBOMCTBA U TPA®UKH
Tema 5.1. OcHOBHBIE IOHATHA, CBOMCTBA, CIIOCOOBI 3aJaHUS
Yucnosas gynkuus. CriocoOb! 3ananus GyHkipy. O61acTh onpeeaeHusi 1 MHOKECTBO 3HAUCHUH.
CBoiicTBa (yHKIIMH: MOHOTOHHOCTh, OTPAaHWYCHHOCTb, YETHOCTh W HEYETHOCTH,
nepuoANYHOCTh GyHKIMH. [IpomexxyTku Bo3pacTaHusi M yObIBaHHs, HauOoJiblliee W HaUMEHbIIEe
3HAYeHHs, TOUYKM OKcTpemyma. ['paduueckass uHTeprperanus. ApUPMETHUECKHE OIepalu HaJ
bynkusamu. CnoxHast QyHkuus (komno3uius). [lorsTre o HenpepbIBHOCTH (PYHKIIUU.
I'paduk GpyHKIMIA, TOCTpOSHUE TPAPHUKOB (PYHKIHH, 33 JaHHBIX PA3TUMYHBIMH CIIOCOOAMH.
[Ipocreiiime npeobpazoBanus rpadhukoB (GYHKLMIA: MapajieNbHBI MEPEHOC, CHUMMETpHs
OTHOCHUTEJIBHO OC€Hl KOOpIMHAT M CHMMETPHUS OTHOCHUTEIIFHO Hayajla KOOPAWHAT, CHMMETPHS
OTHOCHUTEIIBHO MPSAMOI1 Y = X, pacTsHKEHHUE U CKATHE BJIOJIb OCE KOOpIUHAT.
Obparnas ¢pyaxnus. O6macTs onpeaeneHus 1 00J1acTh 3HaUeHU oopatHol ¢yHkmH. ['padux
o0OpaTHON (HyHKIUH.
[Tpumeps! PyHKIIMOHATBHBIX 3aBUCUMOCTEH B PEeabHBIX IPOIIECCaX U SIBIICHUSX.

Tema 5.2. Tpuronomerpnueckue GyHKIUH

CpoiictBa M TrpadMKM TPUTOHOMETPUYECKUX (YHKIMHA (CHMHYyca, KOCHHYCa, TaHTeHca U
kotanrenca). I[loctpoenne reomerpuueckux mnpeoOpasoBanuii (casura u aedopmarmu). CBoMCTBa U
rpaguku  OOpaTHBIX TpuUroHoMeTpuueckux ¢yHkiMi. IlpeoOpasoBanust rpaduka  QyHKIHMH.
["apmonnueckue konebanus. [Ipuknaansie 3a1aun.

[Toctpoenne rTpaguKOB TPUTOHOMETPUYECKUX (YHKUIMH C TIOMOLIBIO TE€OMETPUYECKHX
npeoOpa3oBaHUM.

Tema 5.3. CreneHHas M noka3arejbHass (PYHKIHH
CreneHHass M Tmoka3aTenbHass (yHKIMM, MX cBoiictBa M rpaduku. Iloctpoenue rpaduxos
CTEMEHHON M TOKa3aTeIbHOW (DYHKIIMN C TOMOIIBI0 TEOMETPUUECKHUX MPeoOpa3OBaHMIA.

Tema 5.4. Jlorapupmuyeckasi pyHkuus
Jlorapupmuueckas GpyHKIus, ee cBoicTBa u rpadpuku. I[locrpoenue rpadukoB sorapupmMUIecKoit
(GYHKIMH C TOMOIIBIO T€OMETPUYECKUX TPe0Opa3oBaHU.

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

beckoneuHo yObIBaromasi TeoMeTpHuYEcKass mporpeccuss U ee  cymMma.  YUCIOBbIE
nocienoBarenbHOCTU. CrIOCOOBI 3aJaHUSI M CBOMCTBA YMCIIOBBIX MociefoBarensbHocTed. [lonsTue 0
npenene  nocienoBarenbHocTH.  CyliecTBOBaHME — INpeAena  MOHOTOHHOM — OIpaHMUYEHHOU
nocneaoBarenbHoctd.  CyMMmupoBaHHMe — MociefoBareiabHocTel.  beckoHeunHo — yObIBaromias
reoMeTpHUECKasl IPOrpeccus U ee cyMmma.

[TonsiTve 0 HEMPEPHIBHOCTU (PYHKLIUU.



Tema 6. 2. DieMeHTHI 1M PepeHIHATBLHOT0 HCYUCTCHUS

[TpousBoanas. [lonsTHe 0 MpPoU3BOAHON (PYHKIMU, €€ TEOMETPUUECKUN M (U3UYECKUN CMBICI.
VYpaBHeHue kacarenbHOM K rpaduky (yHkmuu. [Ipou3BoaHBIE CyMMBbI, pa3HOCTH, MPOU3BEICHHS,
yacTHOro. [Ipou3BoAHbIE OCHOBHBIX 3JEMEHTApHBIX QyHKIMHA. [IpuMeHneHue mnpoU3BOIHON K
uccie1oBaHui0 (pyHKIMI 1 ocTpoenuto rpadukos. [Ipon3BoaHbie 00paTHON (HYHKIIMKA U KOMIIO3HIIUN
(GyHKIHH.

[Tprmeps! UCII0JIB30BAHUS ITPOU3BOIHOM JIIsl HAXOKIAEHHSI HAUJTYUIIETO PEIIEHUs B IPUKIIAIHBIX
3amauax. BTopas mpou3BojHas, ee reoMeTpudeckuid U (usmdeckuii cmbici. [IpuMeHeHune BTOpOit
NPOM3BOJHONW K HCCIIEAOBAaHUIO (YHKUMH M TMOCTpOeHUI0 TpadukoB. HaxoxkaeHue cKOpocTd st
nporecca, 3alaHHoro GopMyJioii U rpaduKoM.

[pakTunyeckue 3anaTus Ne 6, Ne7: HaxoxaeHne mponu3BOIHBIX (yHKITHH.

HccnenoBanue QpyHKIMIA ¢ TOMOIIbIO MPOU3BOAHOMN U MOCTPOEHUE IPAPUKOB PYHKITHIA.

Tema 6. 3. DjieMeHTbl HHTEIPAJIBHOI0 UCYHCJIEHUS

[TepBooOpaznas. HeonpeneneHnHslii uHTErpasl U ero cBoiictBa. HaxoknaeHue HeonpeneneHHOro
UHTErpaa.

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

[TpuMmeHeHre onpeeIeHHOro MHTErpasa sl HaX0KIeHUS TUIOIIA I KPUBOJUHEHHON Tpareny.
®opmyna Hetorona—IJleitonuia. [Tpumepsl mpuMeHeHus UHTerpana B Gu3nKe 1 reOMETPHH.

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

Pasznen 7. TEOMETPUSA

Tema 7.1. KoopanHaThI U BEeKTOPbI

[IpsimoyronbHasi (iekapToBa) cHcCTeMa KOOpIMHAT B MpocTpaHcTBe. Dopmynia paccTOSHUS
MEXJly IByMsl TOUKaMU. Y paBHEHUS CHEPB, nI0CKOCMU U NPAMOLL.

Bextopsl. Monynb Bekropa. PaBeHcTBO BekTOpOB. Ci10KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha yncno. KommneapHble BekTopsl. [Ipoeknus BekTOpa Ha OCb. YTOJ MEXKIY IABYMs BEKTOpPaMHU.
Pa3noxeHne BekTopa no HanpasieHusM. Komrutanapssie BekTopbsl. Koopannatel Bekropa. CkanspHoe
IIPOU3BEJICHNE BEKTOPOB.

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

IIpakTuyeckoe 3ansaTHe Ne9: [IpuMeHeHHe BEKTOPOB UM KOOPJAMHAT K PEHICHUIO
F€OMETPUYECKUX 3a/ad.

Tema 7.2. IIpsiMble U NJIOCKOCTH B POCTPAHCTBE

AKCHOMBI CTEpEOMETPUHU U MPOCTEHIINE CIEACTBUS M3 HHMX. B3auMHOe pacrnojokeHue ABYX
OpsIMBIX B IIPOCTPAHCTBE. YTOJN MeXAy MpsAMbIMH. [lapamienbHOCTH NpsSMONM M IUIOCKOCTH,
MapaJIIEIbHOCTh TUNIOCKOCTEN.

[lepneHauKyISIpHOCTh  TpAMOM M IUIOCKOCTU. CBfA3b MEXIy NapajuIeIbHOCTBIO U
NEPHEHAUKYISIPHOCTBIO IPSAMBIX U II0cKOCcTeW. OpTOroHanpHOE NpoekTupoBanue. Ilepnenaukymnsap u
HAKJIOHHAsA. YTOJ MEXAY IIPSAIMOM U INIOCKOCTBIO.

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

['eomerpuueckre mpeoOpa3oBaHMs MNPOCTPAHCTBA: MapaJJIeNbHBIH TEPEeHOC, CHUMMETPHUS
OTHOCHUTEJIBHO TUIOCKOCTH.

[TapannensHoe mnpoektupoBanue. Ilnomans opToroHanpHOW mpoekiuu. M3o0paxeHue
IIPOCTPAHCTBEHHBIX QUTYD.

Tema 7.3. MHOrorpaHHMKHu
IToHsATHE O rEOMETPUYECKOM TEJIE U €r0 MOBEPXHOCTU. MHOTOIrpaHHUKH.
Bepmmnbl, pebGpa, rpanu MHoOrorpaHHuka. Pa3Beprka. MHororpansbele yribl. Beimykibie
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MHoOrorpanHuku. Teopema Dusepa.
[Tpusma. Ilpsimast u HaknoHHast npusma. [lpaBunbHas npusma. [Tapamnenenunen. Ky6.
[Tupamupa. [TpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.
CummeTpun B KyOe, B TapajuiesienuIieie, B MpU3Me U MUPaMUIe.
Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.
[Inomanps NOBEpXHOCTU reoMeTpuueckoro tena. [lnomanb moBEpXHOCTH NPU3MBbI, TMPaAMUIbI,
YCEUEHHOW MUPAMHUIBI.
[IpencraBnenne O MpPaBUWIBHBIX MHOTOTPaHHUKAX (TeTpadap, KyO, OKTa’ap, MOACKadAp H
HUKOCAdIP).
IIpakTnueckoe 3ansaTue Nel0: IToctpoenue ceuenuii Terpasipa U napajiesienunesaa.

Tema 7.4. Tes1a 1 NOBepXHOCTH BpalleHUsA
[ToBepxHOCTH BpaiieHus1. Teso BpateHusl.
[wmsaap wu  KoHyc. Vceuennwii xonyc. (OCHOBaHWE, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yromiasi, pazBepTka. Ocesbie ceuenus u ceyeHus, napaiiesibible OCHOBAHUI.
Hlap m cdepa, ux cedeHusi. BzaumHOe pacrmoiioXKeHWE IUIOCKOCTH M mmapa. Kacamenvhas
nI0cKoCmb 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, MPSMOYTOJILHOTO TMapajuiesienuea, MPU3MBbL, MIIHHAPa. DopMyIbl
o0beMa nmupaMuabl U KoHyca. PopMyIibl IUIOIAAM MOBEPXHOCTEH LMIMHApPAa U KOHyca. PopMyIibl
o0beMa Imapa u IIomanu cepsl.

[Tono6ue ten. OTHOIIEHUS MIOLIAIeH TOBEpXHOCTEN U 00BEMOB OJOOHBIX TEJI.

IIpakTnyeckoe 3ansaTue Nel2: Boruucienne 00beMOB T€OMETPHUYECKUX TEIl.

Paznen 8. JIEMEHTbBI KOMBUHATOPUKH
Tema 8.1. OcHOBBI KOMOMHATOPUKH
OcCHOBHBIE MOHATHA KOMOMHATOPUKHU. 3aJjaud Ha MOJCUET YMCiIa pa3MelleHul, NepecTaHOBOK,
coueranuil. Pemenue 3amau Ha mnepebop BapuanToB. Popmyna OumnHoma HeroTona. CBolicTBa
OMHOMHMHANBHBIX K03 dunmenton. Tpeyronpuuk [ackans.

Paszen 9. 3JIEMEHTHI TEOPUU BEPOSITHOCTEN U MATEMATUYECKOM
CTATUCTUKU

Tema 9.1. OcHOBBI TeOpHH BepOSTHOCTEH

[TonsatHe coOOBITHS M BEPOATHOCTH COOBbITHA. JlOCTOBEpHBIE M HEBO3MOXHBIE COOBITHS.
Kitaccnueckoe omnpezaenenne BeposTHOCTEN. TeopeMa ciiokeHus1 BEpOoATHOCTEN. Teopema yMHOKEHHS
BEPOSITHOCTEH.

llonamue o He3asucumocmu codvimuti. JJUCKpemHas CAyYauHas 6eluduHd, 3aKOH ee
pacnpedenenus. Hucnogvle xapakmepucmuku OUCKpemMHOU CLy4auHou eenuyunbl. [lonamue o 3axomne
bonbuux yucer.

Tema 9.2. OCHOBBI MAaTEeMATHYeCKON CTATUCTUKH

[IpencraBieHne MaHHBIX B BHJE TaONUIl, AUarpamm, rpadukoB. [ eHepanvHas cO80KYNHOCHIDb,
8bl00pKaA, cpeOnee apugpmemuyeckoe, Mmeduana. Illowamue o 3adauax mamemamudeckou
CMAamuCmuKu.

Pewenue npakmuueckux 3a0ay ¢ npumeneHuem eposimHOCHMHbBIX MEMOO08.
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2.4, TlepeyeHb NPAKTHYECKUX 3aAHATHIA

Ne Ne  paznena, HanmenoBanue 3aHATHS Komnyectso
IPaKTUY | TEMBI 4acoB
€CKOro
3aHATHUS
1. | Tema l.1. IIpakTnueckoe  3anmaTme  Nel:  Briuucienue 2
apu(METHYECKUX BbIPAKEHHH.
2. | Tema2.1. IIpakTuyeckoe 3aHsTHe  Ne2: Brruucnenue 2
apu(METHYECKUX BBIPAKCHHUM, COACPKAIIUX CTEIEHU U
KOpHHU.
3. | Tema4.l. IpakTuuyeckoe 3anatue Ne3: IlpeoOpasoBanue u 2
BBIUUCIIEHUE TPUTOHOMETPUUYECKUX BBIPAKEHHH.
4. | Tema3.3. IIpakTnueckoe  3ansitue  Neq: Pemenue 2
[10Ka3aTeJIbHbIX YPAaBHEHUH.
5. | Tema3.4. IIpakTuyeckoe  3anaTue  NeS: Pemenue
sorapu(pMUUECKUX YPaBHEHHH.
6. | Tema6.2. IIpakTuyeckne 3ansatua Ne 6: Haxoxnenue 2
IPOU3BOJIHBIX (PYHKIIMH.
7. Tema 6.2. IIpakTuyeckne 3auatuss Ne7.  HcciaenoBanue 2
byHKIMH IIOMOIBK0 IIPOU3BOAHOM U  IIOCTPOEHHUE
rpadukoB QyHKIMI
8. | Tema 6.3. IIpakTHyeckoe 3ansaTHE Ne§: 2
HaxoxxneHue HeonpeeneHHbIX UHTErpajioB METOI0M
HETMOCPECTBEHHOTO0 HHTETPUPOBAHUSI.
9. |Tema7.3 IIpakTuyeckoe 3ansaTue Ne9: [locTtpoeHue cedeHHit 2
TETpadIpa U Napajuieenunesa.
10. | Tema 7.1 IIpakTnyeckoe  3amaTme  Nel0:  IIpumeHeHue 2
BEKTOPOB M KOOPJMHAT K PEIICHUIO TEOMETPHUIECKHX 3a/1a4.
11. | Tema 7.4 IIpakTnyeckoe  3ansitme  Nell:  Brluucnenue 2
TUTOIIA I TOBEPXHOCTEH T€OMETPHUYECKHX TEJl.
12. | Tema 7.5 IIpakTnueckoe 3ansaTue Nel2: Beruncienue o0beMoB 2
Te€OMETPHUECKUX Tell.
Bcero: 24
3.XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM JESTEJBHOCTH
CTYAEHTOB
Copep:xanue o0yyeHust XapakTepucTHKA OCHOBHBIX BH/IOB J1eITeJIbHOCTH CTY/1eHTOB
(Ha ypoBHe y4eOHBbIX AeHCTBH)
BBenenne O3HakOMJIEHHE C pOJIbIO MaTeMaTHKH B HayKe, TEXHHKE,

SKOHOMHUKE, HH(POPMAIMOHHBIX TEXHOJOTUSIX W TMPAKTHUYECKOU
JIeATETbHOCTH.

O3HakOMJIEHUE C TEJISIMU U 33JJa9aMH U3YICHHUS MAaTEMaTHKHI
npu ocBoennu npodeccuit CI1O u cnenmansHocTeit CI1O

AJITEBPA

Pa3BurtHe noHaATHA 0 YHUC]IE

BrimonHenne apudMeTHdecknx EUCTBUM HAJ YHCIIAMH,
coyeTasi yCTHBIE U MMCbMEHHBIE IPUEMBI.
Haxoxnenne npuOJMIKEHHBIX 3HAYCHWH BEJIWYUH |
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MOTPEIIHOCTeH BBIUUCICHUN (aOCONIOTHOW M OTHOCHUTEIBHON);
CpPaBHEHME YHMCIIOBBIX BBIPAXKECHHIA.

Haxoxxaenune ommOOK B mpeoOpa3oBaHUAX U BBIYUCICHUSAX
(OTHOCHUTCS KO BCEM IYHKTaM IIPOrPaMMBl)

KopHu, crenenu,
Jorapupmsl

O3HaKOMJIEHHE C TOHATHEM KOpHS N-i CTENEHH, CBOIICTBAMU
pasvKaJIoB U NPAaBUJIaMH CPaBHEHHS KOPHEH.

@opMyIMpPOBAHKUE OIPEICIICHUS KOPHSA U CBOWCTB KOPHEH.
Bbeluvcienne M CpaBHEHUE KOpHEH, BBIIOJHCHUE NPUKUAKU
3HAYEHHUsI KOPHS.

[IpeoOpa3oBaHue YHUCIOBBIX M OYKBEHHBIX BBIPaKEHUH,
COZIepKAIIMX PaAUKAIIbL.

BeimonHenne pacuetoB 1o  QopmyiaM, COAEpKALIIM
pamuKanbl, OCYHIECTBISSI  HEOOXOOUMBIE  TOJCTAaHOBKH |
npeoOpa3oBaHuUsI.

Omnpenenenre paBHOCUIBHOCTU BBIPAXKEHUN C paJuKaIaMHu.
Pemenne nppalnoHaIbHBIX YpaBHEHUM.

O3HAaKOMJICHHE C MOHSITHEM CTENEHU C JEHCTBUTEIIbHBIM
IIOKAa3aTeJEeM.

HaxoxxneHne  3HaueHHWH  CTENEHW,  MWCHOJB3Yys  IIPU
HE00XO0IMMOCTH MHCTPYMEHTANIbHbIE CPEJICTBA.

3anucbiBaHUE KOpPHSA N-H CTEeNeHu B BUAE CTENEHU C
JpOOHBIM MOKa3aTeIeM U Ha000POT.

@opMyJIMPOBAHUE  CBOMCTB  CcTeneHel.  Brrunciienue
CTENEHEN ¢ pallMOHAJIBHBIM [T0OKA3aTEJIEM, BBIIIOJHEHUE TPUKUIKI
3HAYEHMUsI CTEIICHU, CPABHEHUE CTEIICHEM.

[IpeoOpa3oBanue YUCIOBBIX M OYKBEHHBIX BbIpAXKEHUM,
colepXKalMxX  CTENEeHW, MNpUMEHss  cBoWicTBa.  Pemienue
[IOKa3aTEJIbHBIX YPAaBHEHUM.

O3HakoMJIEeHHE C TPUMEHEHHUEM KOpPHEW M CTeleHed mpu
BBIYMCIICHUM CPEIHHUX, HNECJICHUHM OTPE3Ka B «30JIOTOM CEYECHHUU).
PemeHne NpukIIaHpIX 33/1a4 Ha CJI0KHBIE TPOLICHTHI

IIpeodpasoBanue
ajredpanyecKux
BbIPAKEHU I

Brinmonnenne mnpeoOpa3oBaHUN BbIpaXEHUH, NpPUMEHEHHE
(dbopmyJ, CBAI3aHHBIX CO CBOMCTBAMU CTENEHEH U JTorapru(pMoB.

Onpenenenue o0nactu JIOITY CTUMBIX 3HAYEHUN
jJorapumuueckoro BelpaxeHus. PemeHue morapugmuueckux
YPaBHEHUNU

OCHOBbBI TPUTOHOMETPUH

OcHOBHBIC TOHATHUSA

W3ydeHue pauaHHOTO METOJIa U3MEPEHUSI YTJIOB BpalleHUs
U UX CBSI3U C IpaaycHoOi Mepoil. M300paxeHne yrioB BpalleHUs
Ha OKpPY)XHOCTH, COOTHECEHHWE BEJIMYMHBI YIJIa C €ro
PacroI0KEHUEM.

®opMyIUpOBaHUE  OMNpPEAETICHUN  TPUTOHOMETPHUUECKHX
(GYHKUMH U1 YTIIOB MOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TpPEeYrojbHUKA U O0OBSICHEHHE UX B3aUMOCBSI3U

OcHOBHBIE
TPUTOHOMETPUYECKHUE
TOXKIECTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB
JJIs1 BBIYUCIICHUA 3Ha'-IeHI/II\/'I TpI/II‘OHOMeTpI/I‘-IeCKI/IX (1)YHKHI/II\/'I 10
OJHOU U3 HUX

IIpeoOpa3oBanus
NMPOCTEHIINX
TPUTOHOMETPHYECKHUX

W3ydyeHne OCHOBHBIX (OPMYJ TPUTOHOMETPUU: (POPMYJIBI
CJI0KEHHS, YABOCHUS, npeoOpa3oBaHus CYyMMBI
TPUTOHOMETPHUECKUX (YHKIMI B IPOU3BEJIEHUE U IPOU3BE/ICHUS
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BbIPaKEHU I

B CyMMy W TpPHMEHEHHE TIPH BBIYUCICHUU 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUSI U YIPOIIECHHUS €rO.

O3HAaKOMJIEHME CO CBOMCTBAMH CHUMMETPUM TOYEK Ha
€IMHUYHOW OKPYKHOCTH M IPUMEHEHHUE WX AJIA BbIBOAA (opMyll
MIPUBEICHUS

IIpocreiiimme
TPUTOHOMETPHYECKHE
YPaBHeHMS U HepaseHcmea

Pemenne no ¢opmynam M TPUTOHOMETPUUYECKOMY KpPYyTy
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[IpumeHeHnne OOmMX METOAOB pELIEHHUS  ypaBHEHHM
(mpuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METO/ Pa3jIOKEHUs Ha
MHOKUTEIH, 3aMEHBI HEPEMEHHOI) pu peleHnn
TPUTOHOMETPUYECKUX YPABHEHHM.

YMeHue oTmedaTe Ha Kpyre pelIeHus IPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABCHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3zHakoMJIeHHE c MOHITHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (DYHKIIHH.

W3yyenue  ompeneneHWii  apKCHHyca,  apKKOCHUHYCAa,
apKTaHTeHca 4Hcia, (HOpMyITUpOBaHHME WX, H300pakeHHEe Ha
SIMHUYHON OKPYKHOCTH, MPUMEHEHHUE NP PEUICHUH YPaBHEHUN

®YHKIIUU, UX CBOMCTBA U TPA®UKH

DyHKIHH.
ITonsiTMe 0 HENMPEPHLIBHOCTH
GyHkunu

O3HakOMJIEHHE C TIOHSATHEM TIEPEeMEHHOW, MNpUMepaMu
3aBUCUMOCTEH MEX]y TEPEMEHHBIMHU.

O3HakoMmJIeHHE C TOHATHEM Tpaduka, ONpeieicHHe
NPUHAJICKHOCTH TOYKU Tpaduky ¢yHkuuu. OmnpeneneHue 1o
dopMysie TpocTedIIe 3aBUCUMOCTH, BHJAa ee¢ Tpaduka.
Bripaxkenue o ¢popmyiie oJHON IEPEMEHHOM Yepe3 ApyTHe.

O3HakoMJIeHHE C orpezieIeHueEM byHKIIUY,
(dbopMyIMpoBaHuUE €ro.

Haxoxnenue obOmactu omnpeneneHuss U 00JIacTh 3HAYCHHI
byHKIIUU

CpoiicTBa QyHKIHM.
I'padpuyeckas
HHTepIperanms.
Ipumepsl
(pYyHKIHOHAJIBHBIX
3aBHCHMOCTEH

B peajibHBIX
npoueccax 1 sBJICHUAX

O3HakomileHHe c puMepamMu (G yHKUIMOHAIBHBIX
3aBUCUMOCTEHN B PEAIBHBIX MPOLECCAX U3 CMEXKHBIX JUCLUILINH.

O3HakoMJIeHME C  JIOKa3aTeIbHBIMH  PaCCYXACHUSIMHU
HEKOTOPBIX CBOWCTB JIMHEHMHON M KBaJapaTU4HON QyHKIMI,
MPOBEJICHUE  HUCCICIOBAHUS  JIMHEMHOW, KYCOYHO-JIMHEWHOM,
NpOOHO-TMHEHHOW W KBaJpaTUYHOM (YHKUMH, MOCTPOEHUE HX
rpajuxoB. Iloctpoenne u ureHue rpadUKOB  QYHKIMM.
HccnenoBanue QyHKIHH.

CocraBnenue BUAOB (YHKUMH 1O JaHHOMY YCJIOBHIO,
peLICHHE 3aa4 Ha DKCTPEMYM.

Boinonnenue npeoOpa3oBanuii rpaduka QyHKINH

Oo0paTHble pyHKIMHU

W3zyuenue nouamus obpammuotl ¢pynkyuu, onpeaeaeHue Buaa
U nocmpoeHue epaguxka oOpamHol GYHKYuU, HAXOHCOeHUe ee
obnacmu onpedenenus u obracmu 3Hayenuu. IlpuMeHeHue
CBOMCTB (YHKIMI NpH HCCIEIOBAaHUU YPaBHEHUH U pelIeHUU
3aJa4 Ha DKCTPEMYM.

O3HaKOMJICHHUE C MTOHSITHEM CIO0XHOW QyHKINU

Crenennbie,
NoKa3areJbHbIe,
Jorapupmmuyeckue "
TPUTOHOMETPHYECKHE

Brruucnenue 3HaueHni GyHKIMN O 3HAUEHUIO apTyMEHTa.

OrmnpezenieHne TOJIOKEHUST TOYKA Ha Tpaduke Mo ee
KOOpJWHATaM U Ha00O0poT.

Hcnonp30BaHue CBOMCTB (DYHKIIM /17151 CpPaBHEHHUsI 3HAYEHUI

14



(pyHknum.
OopaTHble
TPUIOHOMETPHYECKHE

GyHkunu

CTeTeHel U Jorapu@mos.

[Toctpoenue rpadmKOB CTEHEHHBIX W JIOTApU(PMHUUIECKUX
GbyHKIMH.

Pemennie nokasarenpHbIX U JIOrapu(MUYECKUX YPaBHEHUH U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HaKOMJICHHE C MOHSITUEM HENPEPHIBHOW MEPHOIMYECKON
¢yHkuuu, QopMynupoBaHHEe CBOWCTB CHHyca M KOCHHYCA,
MOCTPOCHUE UX IPaUKOB.

O3HakOMJICHHE C TIOHSATHEM TapMOHHYECKUX KoJeOaHUil U
pUMepaMu FapMOHHYECKUX KOJeOaHUM Ui OMUCaHUS MPOLIECCOB
B (U3UKE U IPYTUX 00JIacTAX 3HAHUS.

O3HakOMJIEHHE C TIOHATHEM pa3pPbIBHON MEPHOIUYECKON
¢yHkuuu, GopMyIMpOBaHHWE CBOWCTB TAaHIEHCA W KOTAHTCHCA,
MOCTPOCHUE UX IPaUKOB.

[IpumeHenne CBOMCTB (YHKIMH [UIsi CpAaBHEHHS 3HAYCHHIA
TPUTOHOMETPUUECKUX (PYHKIMMA, PEUIeHUs] TPUTOHOMETPUUYECKUX
YPaBHEHUM.

Ilocmpoenue epaghuxos obpammuvix mMpucOHOMemMpu4ecKux
@yHKYull U onpeodenenue no 2pagpuKam ux ceoLcms.

BrinosiHenue npeoOpa3oBaHusi rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITociienoBaTeLHOCTH

O3HakoMJIEHHE C TIOHATHEM YHCIIOBOH 1OCIEI0BATEILHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.

O3naxomnenue ¢ nOHAMuUeM npeoena nociedo8amenrbHOCHU.

O3HakoOMJIEHHE C BBIYMCICHHEM CYMMBbl OECKOHEUHOTO
YUCJIOBOTO psdaa Ha MPUMEPEC BBIYUCICHUA CYMMBI 0ECKOHEUHO
yOBIBaIOIIE T€OMETPUUECKON TPOrPECCUHU.

Pemienne 3amau  Ha mpuUMeHeHHE (GOPMYNBI  CYMMBI
0eCcKOHEYHO yObIBaIOLIe reOMEeTpUUECKON IPOrPEeCcCHH

IIpousBoanasn " ee
NpUMEHeHHne

O3HaKOMJIEHHE C TOHSITHEM ITPOU3BOTHOM.

Nzyuenne u (GoOpMyIHpOBaHHE €€ MEXaHHYECKOro M
FEOMETPUUECKOI0 CMBICHIA, H3YyYEHUE aIrOpUTMa BBIYMCIECHUS
IIPOU3BOJHON HAa MPHUMEPE BBIUMCIECHHUS] MTHOBEHHOM CKOPOCTH U
YIJI0BOTO KOd(huIimenTa KacareabHOM.

CocraBieHue ypaBHEHUs KacaTeabHOH B 0011[eM BUJIE.

YcBoenne — mpaBun AU QepeHUUpOBaHMS,  TaOIMIIBI
NPOM3BOJHBIX  JJEMEHTApHBIX  (YHKIMHA, TNpUMEHEHUe JUIs
nuddepennpoBanusi  GyHKIMM,  COCTaBJICHUS  YPaBHEHMUsI
KacaTeJIbHOM.

W3ydyenne TeopeM O CBSI3U CBOMCTB  (PYHKIMH U
IPOM3BOIHON, (OPMYIHPOBKA UX.

[IpoBenenne ¢ TOMOINIBIO MPOU3BOJAHOM HUCCIEIOBAHUS
byHKIMY, 3a1aHHON (POPMYIIOi.

VYcTaHOBIIEHUE CBSI3U CBOMCTB (DYHKLIMHU M NPOU3BOAHOH 11O
uX rpaduxam.

IIpumeHeHHe TPOM3BOJHOW JUIsl pelleHus 3aJad  Ha
HaxXOXJeHWE HauOOJbIIEero, HAUMEHbIIEr0 3HAuYeHUs U Ha
HaX0XJIECHHUE IKCTpEMyMa
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ITepBooOpa3Hasi m MHTerpaJ

O3HakoMJICHHE C TIOHATHEM HMHTErpasia ¥ nepBooOpasHou.

N3yuenune nmpaBuia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI

Herorona— JleliOHuIA.

Pemenue 3a1a4 Ha CBsI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM,
BBIYUCIICHHE NIEPBOOOPA3HO I JTaHHOU (DYHKITHH.

Pemenne 3a1a4 Ha NpUMEHEHUE UHTErpaia sl BBIYMCICHUS
(bU3MUEeCKUX BETUYMH M IUIOIAACH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUsI M CHCTEMBbI

YPaBHEeHUil

HepaBenctBa u  cucTeMbl
HEepaBeHCTB c ABYyMSI
nepeMeHHbIMH

O3HaKOMJICHHE C TPOCTEUINMMHU CBEICHUSAMH O KOPHAX
anreOpanyecKMX  ypaBHEHUH,  NOHATHAMH  HCCJIEIOBAHUSA
YpPaBHEHUH U CUCTEM ypPaBHECHUH.

N3yueHne TeopuM paBHOCHUIBHOCTH YpaBHEHUHM U €€
npuMeHeHus. [loBropeHue 3amucu pemIeHHMs  CTaHAAPTHBIX
YpaBHEHUM, IPUEMOB IIPe0Opa30BaHusl ypaBHEHUHN JJIs CBEJCHUS K
CTaH/IapTHOMY YPaBHEHHUIO.

Pemenue paloHalIbHbIX, HppalMOHAIIbHBIX,
IIOKAa3aTeIbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.

Hcnons3oBaHne CBOWCTB © rpagukoB (QyHKOHMNA IS
pemieHus ypaBHeHUH. 110BTOpeHHEe OCHOBHBIX NPUEMOB PELICHUS
CHUCTEM.

Pemenue ypaBHEHUI ¢ INIPUMEHEHHUEM BCEX IIPUEMOB
(pa3zno)xeHusT Ha MHOXKUTENIM, BBEJICHHUS HOBBIX HEM3BECTHBIX,
HOJICTAHOBKH, Ipa)uyecKoro MeTo1a).

Pemenne cucreM ypaBHEHHHM C NPUMEHEHMEM PA3IMYHBIX
Croco0oB.

O3HakoMJIeHHE ¢ OOIIMMHU BOIIPOCAMU pEIICHUs HEPAaBEHCTB
U HCIOJIb30BaHUE CBOMCTB U TIpaUKOB (YHKIMHA NpHU pELIEHUU
HEPABEHCTB.

Pemennie HepaBeHCTB U CHUCTEM HEPaBEHCTB C MPUMEHEHHEM
Pas3IMYHBIX CIIOCOOOB.

[IpumeHeHHe MaTeMaTUYeCKUX METOJOB Uil PEUICHUs
coJiepXKaTeNbHbIX 33Ja4 W3 pPA3IUYHBIX obOjacTell Hayku u
NpakTUKU. VIHTepnpeTupoBaHue pe3yabTaTOB C YYETOM peaabHbIX
OTpaHUYECHUN

3JEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOATHOCTEHN U

CTATUCTUKHU

OcHOBHBIC IOHATHSA
KOMOMHATOPUKH

N3yuenne mnpaBwia KOMOWHATOPUKM M IMPUMEHEHUE IpHU
peleHn KOMOMHATOPHBIX 3aa4.

Pemenne koMOMHATOPHBIX 3a7ad METOJIOM Tmepedopa U MO
IIPaBUIIy YMHO)KEHHUS.

O3HakoMieHHE c MTOHATHSIMHU KOMOMHATOPHKHU:
pasMeleHUsIMU, COYETaHHsIMM, NepecTaHOBKaMHU U (opMyiamu
JUTSL UX BBIYUCIICHUS.

OObsicHeHMEe U TpUMeHeHHe GOpMyJT Ui BBIUYUCICHUS
pa3MeIIeHN, IEPeCTaHOBOK U COUYETaHUM MpHU PELICHUH 3a/1a4.

OsznakomiieHne ¢ OuHOMOM HBIOTOHA W TPEYrOJBHUKOM
[Tackans.

Pemenne npakTuyeckux 3a4ad ¢ UCIOJBb30BAHUEM IMOHATHM
U IIPaBHJI KOMOMHATOPUKH
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DJIeMeHTBI TeOpHH

I/I3yqu1/1e KIIAaCCUYCCKOIo  OonpCHAcCJICHUA  BCPOATHOCTH,

BEpPOSITHOCTE CBOMCTB BEPOSATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEH.
PaccMoTpeHne NpuUMEpOB  BBIYMCIICHHMS  BEPOSTHOCTEM.
Pemenue 3a/1a4 Ha BBIYMCIICHHE BEPOSITHOCTEH COOBITHI
IIpencrasiienune O3HaKOMJIEHHE C IPEICTABICHUEM YHUCIIOBBIX JAHHBIX U HUX
JAAHHBIX (Taduuupbl, | XapaKTepUCTUKAMU.

AuarpamMmsl, rpagpukn)

Pemenne mnpakTudeckux 3aaady Ha 00pabOTKy YHCIIOBBIX
JIAHHBIX, BBIYMCIICHUE UX XAPAKTEPUCTUK

I'EOMETPUA

IpsiMbie ¥ MJIOCKOCTH
B MPOCTPAHCTBE

@opMynMpOBKa U INPUBEICHUE [OKA3aTEIIbCTB IPU3HAKOB
B3aMMHOI'0 PACIIONIOXKEHMS IPSAMBIX U IUIOCKOCTEH. PacriosHaBanue
Ha 4eprexax M MOJAEIAX PasIMYHBIX CIy4aeB B3aWMHOIO
PacroIokKEeHUs NMPSMBIX U IUIOCKOCTEN, apIyMEHTUPOBAHUE CBOUX
CYXKICHUU.

@OopMyIUpOBaHUE ONPEACICHUN, NPU3HAKOB M CBOWCTB
NapajuleJIbHbIX U NEPIEHANKYIISIPHBIX IJI0OCKOCTEH, ABYTPAHHBIX U
JIMHENHBIX YIJIOB.

BoinosnHeHne nocTpoeHus yriioB MEXAY MPsIMbIMU, MPSIMOU
U IUIOCKOCTBIO, MEXJIy IUIOCKOCTSMH II0 OIMCaHUIO0 U
pacro3HaBaHUE UX HA MOZECIISX.

IIpuMeHeHne NTPU3HAKOB U CBOMCTB PACIOJIOKEHHUS IIPSIMBIX
Y IUIOCKOCTEW MPY PEIICHUH 3a1a4.

N300pakeHre Ha pUCYHKAaX U KOHCTPYUPOBAHUE HA MOJEIISAX
NEPIEeHIUKYJISIPOB U  HAKJIOHHBIX K IIJIOCKOCTH, MpPSMBIX,
NapaJUIEIIBbHBIX TUIOCKOCTEH, YIVIOB MEXy MPSMOU U IIOCKOCTBIO
1 000CHOBaHUE IOCTPOEHUSI.

Pemenne 3a1a4 Ha BBIYMCIIEHHE T€OMETPUUYECKUX BEIMYMH.
OnuceiBaHME PacCTOSHUSL OT TOYKU JIO MJIOCKOCTH, OT HPSIMOH /10
IUIOCKOCTH, MEXIY IUIOCKOCTSIMHU, MEXKIY CKPELIMBAIOLIMMUCS
MPSIMBIMU, MEXKY TPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.

@opMyIMpOBaHUE W JOKAa3bIBAHME OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEM CYIECTBOBAHMUSI, CBOICTBA).

N300pakeHre Ha uepTexax U MOJEISIX pPACCTOSIHUA MU
000CHOBaHHME CBOMX CyxAeHuH. OnpeneneHue U BBIYMCIECHUE
paccrosHuil B mpocTtpaHcTBe. IlpumeHenue ¢opmyn u Teopem
IJITAHUMETPHUH TS PELICHUS 3a/1a4.

O3HakoMIIeHHE C HOHSTHEM NapaJuIEILHOTO
IIPOEKTUPOBAHUSA U €T0 CBOUCTBAMHU. Popmynuposanue meopembl
0 NI0WaoU OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue Teopuu [isi OOOCHOBaHHUS TOCTPOEHUN H
BBIYMCIICHUM.

ApryMEHTHUPOBAaHHE CBOUX CYXICHUH O  B3aMMHOM
PAacIoyI0KEHUH MTPOCTPAHCTBEHHBIX PUTYp

MHoOrorpaHHuKHu

Onucanne HM  XapakTepUCTUKA  pPA3JUYHBIX  BHUIOB
MHOTOTPAaHHUKOB, [IEPEUUCIIEHUE UX DIIEMEHTOB U CBOMCTB.

N3o0pakeHre MHOTOTPAHHUKOB M BBITIOJIHEHUE TTOCTPOCHHS
Ha N300paKEHUAX U MOJAEISIX MHOTOTPaHHUKOB.

Brlunciienne  JTUHEHWHBIX  DJIEMEHTOB W yIVIOB B
MPOCTPAHCTBEHHBIX KOH(MUTYpAIUsIX, apryMEHTHPOBAHHE CBOUX
CYKJICHH.

17



XapakTepucTUKa UM H300paKEHUE CEUCHHS, pa36epmKu
MHO202PAHHUKOG, BBIYMCICHHUE TUIOILAAEeH TOBEPXHOCTEH.

[ToctpoeHne mpocTeMliux Cce4eHH Ky0Oa, IpPU3MBI,
nupamubl. [Ipumenenue pakToB 1 CBeIeHUH U3 IUIAHUMETPHH.

O3HakoMJIEHME C BHJAMU CHMMETPUIl B IPOCTPAHCTBE,
dopMynIMpoBaHUE OIpeNeseHu M CBOMCTB. XapaKTepUCTHKA
CUMMCTPUHU TCJI BpAallICHUA U MHOTOTPaHHUKOB.

[TprMeHeHHEe CBONCTB CUMMETPUH NIPH PEILICHUH 3ajau.

Hcnons3oBanre MpuoOPETEHHBIX 3HAHUH ISl UCCIICIOBAHUS
Y MOJETIMPOBAHUS HECIOKHBIX 3aj1au.

I/I306pa)KeHI/I€ OCHOBHBIX MHOT'OT'PaHHHKOB U BBIIIOJIHCHUC
PHUCYHKOB I10 YCJIOBHSIM 33Ja4

Tes1a M IOBEPXHOCTH
BpallleHUsI

O3HakoOMJICHHE C BUJAMU TEJ BpalleHUs, (OpPMyIHpPOBaHUE
WX ONpPEACIICHUN U CBOMCTB.

®opMyIMpOBaHUE TEOPEM O CEUEHHUH IlIapa IJIOCKOCThIO U
IJIOCKOCTH, KacaTeabHOMU K cdepe.

XapakTepucTuka W U300paKEHHE TeJ BpaIllCHUS, HX
pa3BepTKH, CEUCHUSI.

Pemenue 3a1au Ha MOCTPOCHUE CEUCHUM, BEIYMCICHUE JITUH,
paccrosiHui, yrios, miomazneil. IlpoBegeHune moka3aTenbHBIX
paccyX/IeHU MIpU pEeIIeHNH 3a/1au.

[IpumeHeHne CBOMCTB CUMMETPUU MpPHU PEHICHUU 3a/ad Ha
TeJa BPalICHUsI, KOMOMHALIMIO Tell.

N300paxeHne OCHOBHBIX KPYIJIBIX TENl U BBIIOJHEHHE
PHUCYHKa I10 YCJIOBHIO 331a4U

HN3mepenust B reomerpuu

O3HakoMJIeHME C TOHATHSMHM IJIOMAQAXM U o0beMma,
aKCMOMaMH U CBOMCTBaMHU.

Pemmenune 3a1a4 Ha BEIYMCIIEHHUE TIOMAACH MIOCKUX QUTYD C
MPUMEHEHUEM COOTBETCTBYIOIUX (opMyn u  (akToB U3
MJIAHUMETPHUH.

Nzyuenue TeopemM 0 BBIYHCIICHUH 00BeMOB
MPOCTPAHCTBEHHBIX TEJ, PEIIeHUE 3a7a4 Ha MpUMeHeHHe (Gpopmym
BBIYHUCIICHHS] O0BEMOB.

Wzyyenne  dopmyn  nmias  BBIYMCICHHS  IUTOMIAJCH
MMOBEPXHOCTENH MHOTOTPAHHUKOB U TEJ BPAILICHUS.

O3HakoMJIEHUE C  METOJOM  BBIUMCIEHUA  IUIOLIAIN
MMOBEPXHOCTHU Cephl.

Pemenve 3amay Ha BBIYKMCIICHHE IUIOMIAJEH MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopaunaTtel 1 BeKTOPHI

O3HakoMJIEHUE C TIOHATHEM BEeKTOpa. M3yduenue nexkaproBoit
CHUCTEMBbI KOOpPJIMHAT B MPOCTPAHCTBE, MOCTPOCHUE MO 3aJaHHBIM
KOOpAMHATAM TOYEK U IUIOCKOCTEH, HAXO0XKJICHUE KOOpAUHAT
TOYEK.

HaxoxneHrne ypaBHEHUU OKPY>KHOCTH, C(epshl, MIOCKOCTH.
Brrunciienne pacCTosiHUN MEXAY TOUYKaAMHU.

N3ydyeHne  CBOWCTB  BEKTOPHBIX  BEJIIMYMH,  MPaBUII
pPa3JIOKEHUS BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUI
HaXOXJEHUS KOOpPJAMHAT BEKTOpa B MPOCTPAHCTBE, NPaBUII
JIEUCTBUI C BEKTOPAMH, 3aJJaHHBIMH KOOPJIMHATAMU.

[IpuMmeHeHne Teopur IpU PELICHUM 3a1ad Ha JCHUCTBUS C
BEKTOpaMu. M3ydyeHue CKaasIpHOro MPOU3BEACHUS BEKTOPOB,
BEKTOPHOTO YpaBHEHHMsI MpAMOM M IJIOCKOCTU. IIpumenenue
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TEOPUU TIPU PELUICHUWM 3aJad Ha JICMCTBHS C BEKTOPaMHU,
KOOPJMHATHBIA METOJl, TPUMEHEHUE BEKTOPOB JJIsl BBIYHUCIICHUS
BEJIMYMH YTJIOB U PACCTOSHHIA.

O3HakoOMJIEHUE C JOKA3aTelbCTBAMU TEOPEM CTEPEOMETPUHU
O B3aMMHOM pAacHOJIO)KEHUM MNPSIMBIX H  IUIOCKOCTEH ¢
HCII0JIb30BAHUEM BEKTOPOB

4. YCJIOBUSI PEAJIMBALIMNA ITPOI'PAMMBbI OBIIIEOBPA30OBATEJIBHOM
YYEBHOU JUCHUIIJIMHBI

4.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATEPHAJBLHO-TEXHUYECKOMY 00ecIredeHHIo
Peanuzanus nporpaMmsel TpeOyeT HaaHuue yueOHOro kabunera MaTeMaTHKH.
OobopynoBanue yueOHOro kaduHera:

- [I0Ca/I04HbIE MECTA 10 KOJIMYECTBY 00yUaroLuxcs,

- pabouee MecCTo MpernoaaBaTens,

- IOCKa IIKOJIbHAs

- [IeYaTHBIE/NEKTPOHHBIC IEMOHCTPALIMOHHBIE TTOCOOUSI.

- y4eOHO-METOAMYECKUE TOCOOHS B AIEKTPOHHOM/TIEYaTHOM BHUJIE

- HoyTtOyk e-Machines E644-C52G25Mnkk,

- MyJIBTUMEIUIHBIHN poekTop Epson eb-x14g,

- skpad GRANDVIEV 153*203 MW

4.2. UndopMmannoHHoe odecriedeHne 00yUeHust
Ilepeuenb pexoMeHaAyeMbIX Yy4eOHBbIX H31aHuii, UHTepHeT-pecypcoB, I0NMOJHHUTEIbHOMN

JIMTEPATYpPbI

OcHOBHbBIEC HCTOYHUKU:

1. Hanasn, A.A. Marematuka: yueOHuKk 11st ctya. yupexa. CIIO/A.A lanasH. - 3-e u3f. -
M.: ®opywm, 2017.

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

3. boromonos, H.B. Marematuka. 3anaun ¢ pemeHusmu. B 2 T.: yueOHOe mocoOue s
ctya. yupexa. CIIO/H.B.boromornos. - M.: FOpaiit, 2017.

4. KpyroBa, .A. MaTemaruka B TabIuIax ¥ cxemax: yueOHOe ocoOue Ui IIKOJbHUKOB
u abutypuentos/M.A.Kpyrosa, A.C.Kpyrosa. — CII6.: Buxropus mmtoc, 2015.

S. SAumenes, JI.T. Martematuka B mpumepax M 3ajayax Juisi noAarotosku k EI'D u

nocrymiesuto B BY3: yueOnoe nocoodue/JI.T.lumenes. - 2-e u3z., gon. - M.: By3oBckuii yueOHUK:
NH®PA-M, 2016.

JlonoIHUTe/IbHbIE HCTOYHUKH:

1. Anre6pa u Hauama Marematudeckoro aHammza. 10-11 kmaccel. ba3oBelii ypoBeHB:
yueOHUK JUIs oO1eoOpaszoBarenbHbix yupexaenuit/111.A.Anumos, FO.M.Konsrun, M.B.Tkauesa u ap.
- M.: Ilpocsemenne, 2013.

2. boromonog, H.B. T'eomeTrpus: yuebnux mist cryn. yapexa. CIIO/H.B.boromomnos. - M.:
IOpaiit, 2017.

3. boromonos, H.B. IlpakTuueckue 3aHATHS TIO MaTeMmaTruke: ydeOHoe mocobue/
H.B.Boromo:os. - 10-e u3a. — M.: Bricmas mikoina, 2009.

4, I'puropeeB, C.I'. Maremaruka: ydeOHuk mis ctya. yapexna. CIIO/C.I.I'puropses,
C.B.HBonruna. - M.: Akagemus, 2014,

S. I'ycak, A.A. Maremaruka: mocodue-penerutop/ A.A.I'ycak, I'.M.I'ycak,

E.A.bpnunkosa. - MH.: TerpaCucremc: Terpanur, 2013.
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6. Kucenes, A.Il. I'eomerpus: yueOnuk / A.Il. Kucenes; mox pen. H.A. I'maronera. - M.:
®usmaraur, 2013.

7. Macnosa, T.H. CrnpaBounuk o maremaruke/ T.H.MacmoBa, A.M.Cyxoackuii. - M.:
Mup u obpazoBanue, 2013.

HNHuTepHeT-pecypesbi:

1. Exponenta.ru [DnekTpoHHBI pecypc]: 0O0pa3oBaTeNbHBIA MaTEeMaTHYECKUNA CaWT. -
Pexxum moctyma: www.exponenta.ru, CBOOOTHBIM.

2. Math24.ru. MaremaTrueckuii  aHaau3 [DIEeKTpOHHBIH  pecypc]:  oOpa3oBaTelbHBII
MaTeMaTHYECKUU CaiT. - Pexxum noctyna: www.math24.ru, cBoOOIHBI.

3. Marematuka [DJEKTPOHHBIM pecypc]: DJIEKTPOHHBIM y4eOHBI KOMILIEKC ISt
mKoIbHUKOB/ OTKPBITHIN KOJIeK. - Pesxum noctyma: http://www.mathematics.ru/, cBoGoJHBbIi.

5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMUSI
OBLIEOBPA30OBATEJIbBHOU YYEBHOU JUCIHUIIJIMHbI

KoHTpo.1b M OLeHKa PEe3ysbTaTOB OCBOCHHUS 00INe00pa30BaTENbHON y4eOHON IUCHUILUIMHBI
OCYIIECTBIISICTCS MPENOJaBaTesieM B IpOIecce IMPOBEACHHUS IMPAKTUYECKUX 3aHATUH, INPOBEpKe
JOMaIIHUX 3aIIaHI/II>'I, TECTUPOBAHUS, 4 TAKIKC OLUCHKHW BBIIIOJIHCHUS 06y‘~IaIOHII/IMI/IC$I CaMOCTOATCIIbHBIX
paboT, WHAWMBUAYaJbHBIX 3aJaHUH, MPOEKTOB, uccienoBanuil. [IpomexyTouHas arrecranus
POBOJIUTCS B (hOpME IK3aMeEHaA.
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