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1. MOACHUTEJIBHASA 3AIIUCKA

1.1. Ob6saacTh NpUMeEHEeHHUs TPOTPAMMBI

PaGouass mporpamma oOmieoOpa3oBareinbHON yueOHON NUCHUIUIMHBI « MaTemaTukay sBiseTcs
YacThI0 OCHOBHOW 00pa3oBaTenbHON mporpammbl B coorBercTBUM ¢ @I'OC mo crnenuambHOCTH
11.02.08 CpenctBa cBsI31 ¢ IOJABMYKHBIMH OOBEKTAMHU.

B mporpammy BKIIIOYEHO COAEp)KaHUE, HampaBieHHOE Ha (OPMHUPOBAHHME Y CTYIEHTOB
KOMITETECHILINH, HE0OXOMUMBIX 171 KauecTBeHHOro ocBoeHns 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 TIaHa U KOHTPOJIbHO- olleHOUHBIX cpeacTB (KOC) obmeoOpa3zoBaTenbHOI
y4eOHOH JTUCHUIUTMHBI 00pPa30BaTEIbHBIM YUPEKICHUEM.

1.2. Mecto oO0Omeo0pa3oBaTe/ibHOH Y4YeOHOW JUCHUIUIMHBI B CTPYKTYpe OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpamMMbl: TUCHUIUIMHA BXOJUT B LUKJI 0011e00pa3oBaTeNbHBIX Y4eOHBIX
muctuminH. OcBoeHune 0011e00pazoBaTebHON yueOHOM TUCHUIUIMHBL «MaTemMaTukay CrocoOCTBYeET
(GOPMUPOBAHUIO y CTYIEHTOB NPO(ECCHOHATBHBIX KOMIeTeHIIMH 1o creruanbHocT 11.02.08
CpencTBa CBS3M C MOABMKHBIMU OOBEKTaMH.

OnHOBpeMEHHO ¢ TNMPO(EeCCHOHAIBHBIMUA KOMIETCHIUSMH y CTYACHTOB, OOYYaIOLIMXCS IIO
oOmieoOpasoBarenpHOi  yueOHON nucruruinHe «MaTemaTtukay» COo3/JaloTci  MNPEAINOCBUIKH IS
dopMupOBaHHS OOIIMX KOMIETEHIMI: MOHMMATh CYIIHOCTh U COLMAJbHYI 3HAYUMOCTb CBOEH
Oynywmeit npodeccuu, MPOSIBIATh K HEW YCTOMUMBBI WHTEPEC; OPraHU30BBIBATH COOCTBEHHYIO
NeSITeIbHOCTD, BBIOMPATh THUIIOBBIE METOABI W CIOCOOBI BBIMOJHEHHS MPO(PECCHOHANBHBIX 3a/ad,
OlleHUBaTh MX A()(PEKTUBHOCTH U KaueCTBO; NPUHUMATh PEIICHUS B CTAHJIAPTHBIX M HECTaHIAPTHBIX
CUTYalMsIX ¥ HECTH 32 HUX OTBETCTBEHHOCTb; OCYIICCTBIJIATH MOUCK U HCIIOJIB30BaHHE WH(POPMAIINH,
HeoO0XoauMoi 1111 3¢ (HEKTUBHOTO BBIMOJHEHUS MPO(ECCHOHATBHBIX 3a[ad, MPo(ecCHOHAIBHOTO U
JUYHOCTHOTO PAa3BUTHSA;, HCIOIB30BaTh HH(GOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH B
npodecCHoHaNBHON AESITeNTbHOCTH; padoTaTh B KOJIEKTHBE M KoMaHze, d((EeKTUBHO OOLIATHCS C
KOJJIETaMH, PYKOBOJICTBOM, IMOTPEOMTENsIMHU; OpaTh Ha ceOsl OTBETCTBEHHOCTh 3a pabOTy YJICHOB
KOMaH[Ibl (ITOJYMHEHHBIX), PEe3yJbTaT BBINOJHEHMs 3aJaHUN; CaMOCTOSTENbHO OMNPEACIATh 3aJauu
npo(ecCHOHABHOTO W JMYHOCTHOTO Pa3BUTHsI, 3aHUMAThCS CaMOOOpPAa30BAHHMEM, OCO3HAHHO
TUTAHUPOBATh MOBBIIICHUE KBAIU(DUKAIINN; OPUEHTUPOBATHCS B YCIOBUAX YACTOW CMEHBI TEXHOJIOTUN
B IPO(heCCUOHATILHOM IS TENIbHOCTH.

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

OCHOBHBIMH HeJSIMH M3Y4YeHUs MporpamMmsbl «MaTeMaTuKay» SABJISAIOTCH:

* obOecriedyeHre Cc(HOPMHUPOBAHHOCTH TMPEACTABICHUN O COIHUAIbHBIX, KYJIbTYpHBIX H
UCTOPUYECKHX (haKTOpaxX CTAHOBJICHUS] MATEMATHKU;

» oOecrieueHre CGHOPMUPOBAHHOCTH JIOTHYECKOIO, aJTOPUTMHUYECKOTO U MaTeMaTHYeCcKOro
MBIILIEHNUS;

» obecrieyeHre CHOPMUPOBAHHOCTH YMEHHUI MPUMEHSTH IMOJIyYEHHbIE 3HAHUS NpPU PELICHUU
pa3IMYHBIX 3a/1a4;

* obecrieyeHne c(OPMHUPOBAHHOCTH NPEACTABICHUA O MaTeMaTHKe KakK 4YacTH oole-
YeJIOBEYECKON KYJBTYphl, YHHUBEPCAJIBHOM S3bIKE HayKH, IO3BOJIAIOLIEM OIMCHIBATH M HM3y4daThb
peaibHbIE MPOLIECCHI U SBJICHUS.

B pesynbTare ocBoeHUs y4eOHON AUCIUTUIMHBI CTYIEHT J0JIKEeH:

UMeTh NpeAcTaBJIeHHe!

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

3HATh.

" OCHOBHbBIE MaTeMaTUYECKUE TTOHATHUS, GOPMYJIbI U METO/IbI;

yMeTb:

" IPUMEHATh MaTeMaTUYECKUE METOJIbl K aHallu3y, MCCIIEIOBAHUI0 U PEHICHUIO MPHUKIAIHBIX
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3a7a4;

" MCIIOJIb30BAaTh MaTeMaTUYECKUU amnmapar ¥ MPOCTEHUINNE BbIYUCIUTEIbHBIE YCTPOICTBA MpU
BBITIOJITHCHUH MPAKTHYECKUX PACUETOB.

1.4. Pe3yabTaThl 0OCBOEHHUS Y4eOHOM JUCIUNIMHBI

OcBoeHue conepkaHusl Y4eOHOW ITUCHUILIMHBI «MaTemaThuka» oO0ecreuynuBaeT JIOCTHIKEHUE
CTYJICHTAMH CIICYIOIIUX Pe3y1bmamos:

* TUYUHOCHIHBIX .

— c(hOPMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHKe KaK YHHBEPCATHHOM S3bIKE HAYKH,
CPE/ICTBE MOJICTTUPOBAHMS SIBJICHUW U IIPOIIECCOB, UICAX M METOJaX MAaTEMAaTHKU;

— TIOHUMaHh€ 3HAYUMOCTHM  MAaTEeMaTUKW JUIi ~ HAYYHO-TEXHHUYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHHUSI K MaTeMaTHKE KaK K YacTH OOIIEYETIOBEUYECKOW KYJIbTYphl Yepes
3HAKOMCTBO C UCTOPUEU Pa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MATEMATUYECKUX UJIEH;

— pa3BUTHE JIOTUYECKOT'O MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPAKECHHS, AJITOPUTMHYCCKOM
KyJbTYpbl, KPUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM it Oyaymied mpodecCHOoHaTbHOU
JeATEeILHOCTH, JIJIs1 TPOJIOJDKEHUS 00pa30BaHus U caMOO0pa30BaHus;

— OBJIAJICHUE MAaTEMaTHYECKUMM 3HAHMSIMU W YMEHUSIMH, HEOOXOJMMBIMU B IOBCEIHEBHOM
JKU3HU, JJI1  OCBOGHHMS  CMEXHBIX  €CTECTBEHHO-HAYYHBIX  JMCUMIUIMH M JUCUUIUIMH
po(heCCHOHATTLHOTO MUKJIIA, JUIS TMOTYYCHHsS] 00pa30BaHus B 00JIACTAX, HE TPEOYIOIMUX yriTyOIeHHON
MaTeMaTHYECKON MOATOTOBKH;

— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE€ CaMOOOPa30BaHUIO, HA IPOTSHKEHUN
BCEH JKM3HM, CO3HATENIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIIOBHUIO YCIENTHOU
poeCCHOHAIBHON U OOIIECTBEHHOM JESATEIHHOCTH,

— FOTOBHOCTbB M CIIOCOOHOCTBH K CAMOCTOSITEILHON TBOPYECKON M OTBETCTBEHHOM JIEITEIIBHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMU B 00Pa30BaTEIHHOM,
00IIECTBEHHO MOJIE3HOM, yueOHO-NCCIIeI0BATEIbCKON, MPOSKTHON U APYTUX BUIAX EATEIBHOCTH;

— OTHOUIEHHE K MNpodecCUOHATBLHON AEATEIHHOCTH KaK BO3MOXKHOCTH YYacTHS B PEUICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIEHAIIMOHATIBHBIX MPOOIIEM;

MemanpeomemHbix:

— YMEHHE CAMOCTOSITEBHO ONPEAEIIATh eI JeATEIbHOCTH U COCTABIISATD IJIAHbI I€ITEIbHOCTH;
CaMOCTOSITEIIbHO OCYIIECTBIISTh, KOHTPOJIHMPOBATh U KOPPEKTUPOBAThH NEATEIBHOCTh; MCIOJb30BaTh
BCE BO3MOXHBIE pECYpChl Mg JOCTHXKEHHS TIOCTABICHHBIX LEJIEH M peanu3alud IJIaHOB
JeATeTLHOCTH; BEIOMPATh YCIIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIUX;

— yMeHHEe TMPOAYKTUBHO OOMIaThcs M B3aUMOJICHCTBOBATH B MpOIECCE COBMECTHOMU
JESATeTbHOCTH, YYUTHIBATh TMO3UIIMH JPYTUX YYACTHUKOB JACITEIBHOCTH, A(P(PEKTUBHO pas3peliarhb
KOH(JIUKTBI;

— BJAQJICHWE HaBBIKAMU T[I03HABATEIHHOW, YYEOHO-MCCIEAOBATEIILCKON U  TPOEKTHOM
NESITENIbHOCTH, HABBIKAMU pa3pelieHus MpodsieM; CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIEHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUYHBIX METOIOB TTO3HAHNS,

— TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOATEIbHOW HH(POPMAIIMOHHO-TIO3HABATEILHOM
NeSATeTbHOCTH, BKJIIOYAash YMEHHE OPUEHTUPOBATHCA B PANIMUYHBIX HCTOYHHKAX HWHQPOpMaIUH,
KPUTHYECKH OIICHWBATh W UHTEPIPETUPOBATh WHGPOPMAIUIO, TMONYyYaeMyl W3 Pa3IMYHBIX
HCTOYHUKOB;

— BJIaJICHUE SI3BIKOBBIMHM CPEACTBAMHU: YMEHHUE SICHO, JJOTUYHO M TOYHO HU3JIaraTh CBOK TOYKY
3pEHUsI, UCTIOIH30BaTh aJICKBAaTHBIC SI3BIKOBBIC CPEJICTBA;

— BIIQJICHHE HABBIKAMU MMO3HABATENHHOW PEQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ACHCTBHIA U
MBICJIUTEIIBHBIX TIPOIIECCOB, X PE3YJIbTATOB M OCHOBAHHH, TPAHUIT CBOETO 3HAHUS M HE3HAHUSI, HOBBIX
MO3HABATENIbHBIX 337]a4 U CPEACTB JJI UXJOCTUIKECHHUS;

— IENCYCTPEMJICHHOCTh B TIOMCKaX W TPUHITHH PEIICHHH, COOOPa3uTENbHOCTh W MHTYHWIIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEICTABICHHI; CIIOCOOHOCTh BOCIPUHUMATh KPAaCOTY U TapPMOHHUIO
MUpa;

npeomemmuuvix:



— c(hOpMUPOBAHHOCTH NPEACTABICHUI O MaTeMaTHKe KaK YaCTH MUPOBOM KYJbTYpbl U MecTe
MaTEMAaTUKHU B COBpeMCHHOI;'I OUBHIN3allUU, cnocoGax OMNUCaHUS SBJICHUU pCaJIbHOIO MHpa Ha
MaTEeMaTUYECKOM SI3bIKE;

— chopMHpPOBAaHHOCTH TMPEACTABICHUA O MATEMATHYECKUX TIOHATUSAX KaK BaKHEHIIHX
MaTeMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OIMUCBHIBATh M M3Yy4aTh pa3HbIE IMPOLIECChl U SBICHUS;
NOHMMaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOSHHSI MaTeMAaTHYECKUX TEOpHil;

— BJAJICHHE METOJAaMM J0Ka3aTeIIbCTB U aJNTOPUTMOB pEUICHHS, YMEHHE HUX MPUMEHSTb,
IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYKACHUS B X0J1€ PEILEHUS 3a1ay;

— BIIaJICHUE CTAaHJAPTHBIMH TpPUEMaMU pELIEHUS pPAlMOHANBHBIX M HPPALHUOHAIBHBIX,
MOKa3aTCJIbHbIX, CTCIICHHBIX, TPUIOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ U HCPABCHCTB, HNX CHCTCM,
UCIIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX IMPOTPaMM, B TOM YHKCJE JUIsl MOUCKA MYTH PELICHHS U
WJUIFOCTPALIMY PELICHUs] YPABHEHUI U HEPABEHCTB;

— c(OPMUPOBAHHOCTH MPECTABICHUNA 00 OCHOBHBIX MOHATUSAX MAaTEMaTHUECKOTO aHaIM3a U UX
CBOfICTBaX, BJIaACHUC YMCHHUECM XapPAKTCPU30BATh ITOBCACHUC q)YHKLII/If/’I, HCIIOJIb30BAHUEC MMOJTYUYCHHBIX
3HAHUU JJI ONMKMCAHUS U aHAJIM3a PealibHbIX 3aBUCUMOCTEHH;

— BJIaJCHHUC OCHOBHBIMU IMOHATHAMHU O IUIOCKMX H TMPOCTPAHCTBCHHBLIX TCOMETPUUCCKHUX
durypax, uX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTH YMEHHUS PACIIO3HABATH T'€OMETPUUYECKUE
burypsl Ha uepTekax, MOJAENAX M B pEAIbHOM MHUpPE; IMPUMEHEHHE W3YYEHHBIX CBOMNCTB
reoMeTpuueckux Quryp u Gopmyin A pelieHHs TeOMETPUUECKUX 33Jad M 3a/lad ¢ IMPaKTHUYECKUM
COJIepIKaHUEM;

— c(hOpPMUPOBAHHOCTh MPEJCTABICHUN O MPOILECCAX U SBICHUSAX, UMEIOIIMX BEPOSITHOCTHBIN
XapaKkTep, CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B pCaJIbHOM MHUPE, OCHOBHBIX IMOHATHAX BHGMGHTapHOfI
TEOpUU BEPOATHOCTEH; YMEHUN HAXOAWTh U OICHUBATh BEPOSTHOCTU HACTYIUICHHS] COOBITUH B
HpOCTGfIIIIHX MMPAKTUYCCKUX CUTyalHAX U OCHOBHBIC XapaKTCPHUCTHUKHN CHy‘{aﬁHLIX BCJIMYHH,

— BJIaJICHUE HABBIKAMHU HCIIOJIb30BAHMUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM MPHU PEIICHUU
3azad.

1.5. Kosu4yecTBO 4YacoB Ha OCBOeHHMe IPOrpaMMbl 001eo0pa3oBaTeJbHOUH Yy4eOHOI
AUCUMIIUHBI:

MaKcUMajbHasl yueOHas Harpyska oOydatomierocs 351 yac, B TOM yuce:

oOsi3aTenbHas ayAUTOpHAas yaeOHass Harpy3ka oOydatomierocs 234 yaca;

camocTosiTenpHas padbota oOyuatomierocst 117 yacos.

Bunsl BHeayauTOpHON paboOTHI:

BBITIOJTHEHUE JIOMAILIHUX 3a/laHu;

M3yYeHUE MaTepUaIoB JIEKIUH, IO KOTOPBIM OCYLIECTBISIETCS pyOeKHbII KOHTPOJIb;
MOATOTOBKA pedepaToB, NOKIAIOB, UCCIIETOBATEIHLCKUX PAbOT;

odopmiieHHE OTYETOB 10 MPAKTUYECKUM 3aHATHUSIM.

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



2. CTPYKTYPA U COJIEP’KAHUE OBIIIEOBPA3OBATEJIbHON YUEBHOM

JNCHUIIVIMHbI

2.1. O6beM 0011e00pa3oBaTEeIbHON YUeOHOM IMCIMIJIMHBI M BUABI Y4eOHOH padoThl

Bup yueOHoii paboTbl O0bem
4acoB

MakcumajbHas yueOHasi Harpy3ka (Bcero) 351

O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234

B TOM YHCIIE:

MPAKTHYECKHUE 3aHATUS 24

CamocTrosiTeJibHasi padoTa o0yuaruierocsi (Bcero) 117

B TOM YHCIIE:

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

IIpoMeskyTOUHAsI aTTeCTALUS: 2 CeMeCTP — IK3aMeH

2.2. TemaTnuyeckuii njaH o61eo0pa3oBaTeIbHOM YUeOHOI THCIUITHHBI
KoimyecTBo  ayIMTOpPHBIX

HavumeHoBaHuUe pa3iesioB U TEM

Teopernueckue |[IpakTn

Bcero 3aHATHS |YeCKHe
3aHATHA
Beenenne 2 2 -
Paznea 1. PazBuTHe NOHATHSA 0 YHCIIE 6 4 2
Tewma 1.1. JlelicTBUTEIIbHBIC YHCIIA 6 4 2
Paznen 2. KopHu, crenenu u jorapugmsol 16 14 2
Tewma 2.1. KopHu u crenenu 10 8 2
Tema 2.2. Jlorapudmer 6 6 -
Pa3nes 3. YpaBHeHHs1 M HEPABEHCTBA 20 16 4
Tema 3.1. PanuoHanbHble YypaBHEHHs, HEpPaBEHCTBA, 2 2 -
CHCTEMbl YPaBHEHUI 1 HEPABEHCTB
Tema 3.2. HppauuoHaibHble YypaBHEHUS, HEPaBEHCTBA, 4 4 i
CHCTEMBI
Tema 3.3. }_[OKaSaTeJ'IBHLIe yYpaBHEHMsI, HEPaBEHCTBA, 5 6 2
CHCTEMBbl YPaBHCHUH M HEPABEHCTB
Tema 3.4. Jlorapudmuyeckue ypaBHEHHs, HEpPaBEHCTBA, 6 4 2
CHCTEMBbl YPaBHCHUH M HEPABEHCTB
Pa3gen 4. OcHOBBI TPUTOHOMETPHH 32 30 2
Tema 4.1. OcHoBHBIE mNOHATUS. TpUroHOMETpUYECKUE 20 18 2
bopmyIbl
Tema 4.2. [IpocTeiinie TpPUrOHOMETPUUYECKUE YPaBHEHUS U 6 6 i
HEpaBEHCTBA
Tema 4.3. TpuroHoMeTpruyecKkre ypaBHEHHs, HEPAaBEHCTBA U 6 6 i
CHCTEMBI
Pazgen 5. @yHknum, Mx cBOMCTBA M TpauKHu 18 18 -
Tema 5.1. OcHOBHBIE TIOHSTHS, CBOMCTBA, CIOCOOBI 6 5 i
3ajaHus QYHKIIUU
Tema 5.2. Tpuronomerpuueckue QyHKIHH 6 6 -
Tema 5.3. CreneHHas u nokazaTesibHas (QyHKIUU 4 4 -
Tema 5.4. Jlorapudmudeckast GyHKIHUS 2 2 -




Pa3nea 6. Hauayia MaTeMaTHYeCcKOro aHaJIn3a 34 28 6
Tema 6. 1. ITocaenoBareabHOCTH 4 4 -
Tema 6. 2. DnemenTsl 1ud depeHIHaATbHOT0 UCUUCICHHS 20 16 4
Tema 6. 3. Di1eMEHTBI HHTErPAIbHOIO UCUUCICHUS 10 8 2
Pa3nen 7. 'eomeTpust 82 74 8
Tema 7.1. KoopauHaTsl U BEKTOPBI 14 12 2
Tema 7.2. IIpssmble U IIOCKOCTH B IPOCTPAHCTBE 22 22 -
Tema 7.3. MHOrOrpaHHUKH 22 20 2
Tewma 7.4. Tena u nOBEpXHOCTH BpallCHUS 10 8 2
Tewma 7.5. I3MepeHust B reoMeTpUH 14 12 2
Pasnea 8. DiieMeHThI KOMOMHATOPUKH 12 12 -
Tewma 8.1. OCHOBBI KOMOMHATOPUKH 12 12 -
Paznen 90. JleMeHTbI TEeOPHMH BEPOSITHOCTEH H 12 12 i
MATEeMATHYECKOIl CTATHCTUKH
Tema 9.1. OCHOBBI TEOPUHU BEPOATHOCTEM 8 8 -
Tema 9.2. OCHOBBI MaTeMaTHUYE€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. llenmn W 3agaun u3ydeHWst mareMaTuku 1npu  ocBoeHuu mpocdeccuit CIIO u
cnenuansHocteit CI1O.

Paznea 1. PA3BBUTHUE ITIOHATHUSA O YUCJIE
Tema 1.1. JlelicTBUTeIbHBIE YHCIIA.
[lenble u panuoHanbHble yucna. [lefictBuTenbHble unciaa. Monynp uucna. IlpuGnuxeHHbIe
BbIyKClIeHU. [IoHATHE KOMIUIEKCHOrO yncia. MHuMas equHuna.
IIpakTuyeckoe 3ansaTue Nel: Beruncienue apupmMeTHUECKUX BbIPAKEHUH.

Paznen 2. KOPHU, CTEIIEHU U JIOTAPU®MBbI

Tema 2.1. Kopau u crenenn

Crenenn u xopHu. KopHM HaTypaslibHOM cTenmeHM W3 yHucia M ux cBoiicrBa. CremeHu ¢
paloOHaIbHBIMU NIOKA3aTENIMU U UX CBOMCTBA. CTENEHHU C IEHCTBUTEIBHBIMU MIOKA3aTEISAMH.

CBoiicTBa CTENEHM C JEHCTBUTENBHBIM IIOKa3aTeleM. BBIYHCIEHHE W CpaBHEHHE KOpHEH.
Brinonnenue pacuetos ¢ paaukaiamu. [IpeoOpazoBaHue CTETIEHHBIX BBIPAXKCHHMN.

IIpakTnyeckoe 3ansaTHe Ne2: Briuncienue apudmeTnyecKux BBIPAKEHUN, COJEpIKaIINX
CTEIEHU U KOPHHU.

Tema 2.2. Jlorapu¢m. Jlorapudm uuncJa.

Jlorapudm. Jlorapudpm uwmcna. OcHoOBHOE sorapupMUUYECKOE TOXKAECTBO. JlecaTuuHbie
jgorapupmbel MU uX cBoicTBa. Harypanbubeie norapudmsl. IlpaBuna pgeiictBuili ¢ norapudmamm.
[IpeoOpazoBanne mnorapumudeckux BoeIpaxkeHud. HaxoxneHue 3HaueHWd Jorapupma 10
IIPOU3BOJBHOMY OCHOBaHUIO. Ilepexos oT oHOro ocHOBaHMs K Apyromy. BeluncieHue u cpaBHEHHE
norapudmos. JlorapupmMrupoBanre U NOTEHIUPOBAHUE BhIPAKEHUH.

[TpubnnkeHHbIe BEIYUCIEHHS U PELICHUs TPUKIIaIHBIX 3a/1a4.

Pemenne norapudmMuueckux ypaBHEHHIA.

Pa3nen 3. YPABHEHUS U HEPABEHCTBA
Tema 3.1. PannonajbHble ypABHEHHS, HEPABEHCTBA, CHCTEMbI
PaBHOCHIIBHOCTE ypaBHEHUM, HEPABEHCTB, CUCTEM.



PanyonaneHbele ypaBHeHUs U cucTeMbl. OCHOBHbBIE NpUEMBl MX pelleHHs (pa3jIoXeHHe Ha
MHOKUTEIH, BBEJICHUE HOBBIX HEM3BECTHBIX, OACTAHOBKA, TpauuecKuil METO).

Panmonanenbeie HepaBeHcTBAa. OCHOBHBIE NPUEMBI UX pelleHus. Vcnosb3oBaHHE CBOMCTB U
rpa¢ukoB (YHKIUN NpU PEUICHUH ypaBHEHHWH M HepaBeHCTB. Metoa uHTepBanoB. M3o0pakeHue Ha
KOOPJAMHATHOM IUIOCKOCTH MHOKECTBA PELICHUI ypPaBHEHHWH U HEPABEHCTB C JIBYMS IIEPEMEHHBIMU U
UX CUCTEM.

[IpuMeHeHne MaTeMaTUYECKUX METOJOB Ul PELIEHUS COAEPIKATEIbHBIX 3alad U3 Pa3IMYHBIX
oOnactell HayKu M pakTuku. HTEpIipeTanus pe3ypraTa, yueT peajJbHbIX OrpaHUUEHUI.

Tema 3.2. HppauunoHaibHble YpaBHEHHS], HEPABEHCTBA, CHCTEMBbI.

HppanuoHanpHble ypaBHEHMs, HEpPaBEHCTBA M CHUCTEMBl. PellleHHe HppalnOHAIBHBIX
ypaBHeHHH. HaxokneHue 3Ha4YeHMM cTeneHell ¢ paluoHaJIbHBIMU IoKazareinsiMu. CpaBHEHUE
creneHeil. [IpeoOpa3zoBaHMsl BBIpaKEHHMM, COAEp)KAIIMX CTENEHW. PelleHne IoOKa3aTelbHBIX
YPaBHEHUM.

Pemienne npuknanneix 3agady. OCHOBHBIE INPUEMbl UX pelIeHUs (BO3BEIEHUE B CTEIEHb,
BBE/ICHUE HOBBIX [IEPEMEHHBIX, TpapuuecKkuii METox).

Hcnonb3oBaHue cBOMCTB U rpauKoB (PyHKIMH IPU PEIIEHUN YPABHEHUH U HEPABEHCTB.

Tema 3.3. Iloka3aTe/ibHbIe YPABHEHHUSI, HEPABEHCTBA, CHCTEMbI

[TokazarenpHble ypaBHeHHs. CHocoObl  pENICHHS TMPOCTEHIIMX W CBOIIIMXCA K HHUM
MoKa3aTeNnbHbIX ypaBHeHUU. [lokazarenbHble HepaBeHCTBA. PelieHne NpocTeHIIMX MOKa3aTeNbHBIX
HepaBeHCTB. CHCTEMBbI TOKA3aTeNIbHBIX YPABHEHHUIN U HEPABEHCTB.

IIpakTuyeckoe 3ansiTue Ne3: PenieHue nokasaTesbHbIX YPaBHEHHUIA.

Tema 3.4. Jlorapudmuyeckue ypaBHeHH s, HEPABEHCTBA, CHCTEMbI

Jlorapudmuueckue ypaBHeHusi. CnocoObl pelieHHs MPOCTEUIIMX ¢ CBOAAIIMXCS K HUM
jgorapumuyeckux  ypaBHeHuil.  Jlorapudmuueckue — HepaBeHCTBa.  PemieHne — mpocTeHIIMx
Jorapupmuyeckux HepaBeHCTB. CHCTEMBI TOKa3aTeIbHbIX YPaBHEHUM U HEPABEHCTB.

Hcnonb3oBanue cBOMCTB U rpagukoB (GyHKIMHA NPU PEIEHNH YPAaBHEHUI U HEPAaBEHCTB.

IIpakTuyeckoe 3ansaTue Ne4: Pemenue norapupMuueckux ypaBHEHHH.

Paznen 4. OCHOBbI TPUI'OHOMETPUU

Tema 4.1. OcHoBHbIe NOHsATHS. TpUronomerpunyeckne GopmyJibl

Pannannast mepa yria. BpamarensHoe nsuxenue. COOTHOLIEHHUSI MEXTy TPAIyCHOM U paJiuaHHOM
MepamH yrIiia.

CuHyc, KOCHHYC, TAHT'€HC, KOTaHT€HC Ynciia. TpuroHoMeTpruyeckre (pyHKIUH YHUCIOBOTO apryMeHTa,
3HAKU X 3HAYCHUU.

OcHOBHbBIE TPUTOHOMETpHUECKHE TOXkAecTBAa. DPopMysibl puBeeHus. CHHYC, KOCUHYC U TaHT€HC
CYMMBI M Pa3HOCTH JBYX yrjioB. CHHYC M KOCHHYC ABOWHOTO yriia. @opMyssl IOJOBHHHOIO yIJa.
[TpeoOpa3zoBaHus CyMMbl TPUTOHOMETPUUYECKUX (PYHKIUH B POU3BEIEHUE U MPOU3BEIACHUS B CYMMY.
BripaxkeHne TpUTOHOMETPUYECKUX (YHKLMH Yepe3 TaHT'eHC IMOJOBHHHOIO apryMeHTa. Brruncnenue
3HAYEHHUH U TOKJIECTBEHHbIE MPE0Opa30BaHMsl TPOCTEHIIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.

IIpakTyeckoe 3ansaTHe NeS: [IpeoOpa3oBaHre M BBIYMCIEHHE TPUTOHOMETPHUYECKUX
BBIPAKECHH.

Tema 4.2. IIpocreiiline TPUroHOMETPHYECKHE YPABHEHHUS U HEPaBEHCTBA
IIpocreiilme  TPUTOHOMETPUYECKUE  YPABHECHUSL. Ilpuembr  perieHus IIPOCTEUIINX
TPUTOHOMETPUUECKUX ypaBHeHUM. [IpocTeiiime TpuronomeTpuieckrie HepaseHeTsa. [locinenoBarenbHOCTD
pELICHUS IPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB. PelleHne mpocTelmx TpUroHOMETPUYECKUX
HEPABECHCTB.
OOpatHble TPUTOHOMETpUYECKHE (PYHKIMU: apKCUHYC, apPKKOCHHYC, apKTaHTeHC.



Tema 4.3. Tpuronomerpuiyeckue ypaBHeHHs1, HePABEHCTBA M CHCTEMBbI

VYpaBHEHHsI, pEIIAEMBbIE Pa3JI0KEHUEM JeBOM YacTM Ha MHOXUTenU. OIHOPOAHBIE
TPUTOHOMETPUYECKUE  yPABHEHUs IIEpBOM M  BTOPOM  CTENEHHU. YPaBHEHHMs, peElIacMble
npeoOpa3oBaHUEM CyMM B IPOU3BEJIEHHE M OOpaTHbBIM IpeoOpa3oBaHueM. TpHUroHOMETpHUYECKHe
YPaBHEHUs, PEIIaeMble Pa3IUYHbIMU IPUEMAMH.

TpuroHomerpruyeckue HEpaBEHCTBA, CBOIALIMECS K KBAaApaTHBIM. lcronb3oBaHWE CBOMCTB U
rpadMKOB TPUTOHOMETPHUECKUX (DYHKIIMIA IPU PEIICHUU HEPABEHCTB.

OcCHOBHBIE IPUEMBI PEIIEHUS CUCTEM TPUTOHOMETPUYECKUX YPABHEHUM.

Pazgen 5. ®YHKIMU, UX CBOMCTBA U TPA®UKHA
Tema 5.1. OcHOBHBIE IOHATHS, CBOWCTBA, CIOCOOBI 32 JaHUS
Yucnoast Gpynkiwst. CriocoObl 3a1anust GyHKimu. O0IacTh ONpeIeIeHUs] 1 MHOYKECTBO 3HAUCHHIA.
CBoiicTBa (yHKIIMH: MOHOTOHHOCTb, OTPAHUYEHHOCTb, YETHOCTh W HEYETHOCTH,
nepuouHoCcTh (GyHKIH. [IpomMexxyTku Bo3pacTaHusi W yObIBaHWs, HauOOJbIllee W HAMMEHBIIICE
3HAYeHHs, TOYKM OKcTpemyma. ['paduueckas uHTepnperanus. ApUPMETHUYECKHE OIepalu HaJ
byuakusamu. Cnoxnast Qynkuus (komnozuius). [Torstre o HenpepbIBHOCTH (PYHKIIUU.
I'paduk GpyHKIMIA, TOCTpOSHUE TPAPHUKOB (PYHKIHH, 33 JaHHBIX PA3TUYHBIMHA CIIOCOOAMH.
[Mpocreiinme mnpeodpazoBanusi rpadhrkoB (YHKIMNA: TapaJUIedbHBIA MEPEHOC, CHMMETpPUs
OTHOCHUTEJIBHO OC€il KOOpIMHAT WM CHMMETPHUS OTHOCHUTEIIPHO Hadajla KOOPAWHAT, CHMMETPHS
OTHOCHTEJIBHO MPSIMOH Y = X, paCTSHKCHHE U C)KATHE BJIOJb OCEH KOOPIAMHAT.
Ooparnas ¢pyaknus. O6iacTb onpeaesneHus 1 00JacTh 3HaUeHH 00paTHO# GyHKunu. I'paduk
o0OpaTHON (yHKIUH.
[Tpumeps! PyHKIIMOHATBHBIX 3aBUCUMOCTEH B PEaIbHBIX MPOIIECCaX U SBICHUSIX.

Tema 5.2. Tpuronomerpuyeckue GyHKIUH

CpolictBa M rpadyKy TPUTOHOMETPUYECKUX (YHKIMHA (CHMHYyca, KOCHUHYCa, TaHIe€Hca U
kotanrenca). I[loctpoenne reomerpuueckux mnpeoOpazoBanuii (casura u aedopmarmu). CBOHMCTBA U
rpaguku  OOpaTHBIX TpuUroHoMeTpuueckux GyHKkimi. IlpeoOpasoBanust rpaduka  QyHKIHMH.
["apmonnueckue konebanus. [Ipuknaansie 3agaun.

[Toctpoenne TpaguKOB TPUTOHOMETPUYECKHX (YHKLUMH C MOMOILBIO T€OMETPUUYECKUX
npeoOpa3oBaHUM.

Tema 5.3. CreneHHas M noka3arejbHass (PYHKIHH
CreneHHass M Tmoka3aTenbHass (yHKIMM, MX cBoiicTBa W rpaduku. Iloctpoenue rpaduxos
CTENEHHON W TOKa3aTedbHOW (DYHKIUI C TOMOIIBI0 TEOMETPUUYECKUX MTPeoOpa3OBaHUM.

Tema 5.4. Jlorapupmuyeckasi pyHkuus
Jlorapupmuueckas GpyHkuus, ee cBoictBa u rpadpuku. ITocrpoenue rpagukoB JorapupmMu4ecKoit
(YHKIMH C TOMOIIBIO T€OMETPUUECKUX TPE0Opa30BaHU.

Paznea 6. HAYAJIA MATEMATHYECKOI'O AHAJIN3A
Tema 6. 1. [TocaenoBaTeJLHOCTH

beckoneuHo yObIBaromasi TreoMeTpHuYecKass mporpeccus U ee cymMMmMa. YuUCIOBbIe
nocienoBarenbHOCTU. CrIOCOOBI 3aJaHUS M CBOMCTBA YMCIIOBBIX MociefoBarensbHocTed. [lonsTue 0
npenene  nocienoBarenbHocTH.  CyllecTBOBaHHME — MpeAeia  MOHOTOHHOW — OTpaHMYEHHOMU
nocnenoBarenbHocTd.  CyMMupoBaHHME — MociefoBaTeiabHocTel.  beckoHeuHo — yObIBaromias
reoMeTpHUEeCcKasl IPOrpeccus U ee cymma.

[TonsiTve 0 HEMPEPHIBHOCTU (PYHKLIUU.



Tema 6. 2. DiieMeHThI TUPPePeHINATBLHOT0 HCHUCTCHUSA

[TpousBonHas. Ilonsitue o mpou3BoaAHOM (PyHKIMH, €€ reOMeTpUIeCKU U (PU3NIECKUN CMBICIL.
VYpaBHeHHe KacaTesqbHOM K rpaduky ¢yHkiuu. ITpou3BojaHbIE CyMMBI, Pa3sHOCTH, IPOU3BEACHUS,
gacTHOTO. IIpoM3BO/IHBIE OCHOBHBIX OJJIEMEHTAapHBIX (QyHKUWi. [lpumMeHeHue NTPOM3BOIHONW K
uccieoBaHuio GpyHKIu 1 noctpoeHuto rpapukos. [IponsBoaHbie 00paTHON GYHKIMU M KOMIO3ULIUU
byHKIMN.

[Tprmeps! HCIIOJIB30BAHMS TPOU3BOIHOM ISl HAXOKICHHS HAMITYyYIETO PEIICHUS B IPUKIAIHBIX
3amadax. Bropas mpousBojiHas, ee reoMeTpuyeckuii m Qusmueckuil cMpica. [lpumeHenue BTOpOI
IPOM3BOJHONW K HCClIeOBaHUIO (YHKUMH M MOCTpoeHuto rpadukoB. HaxoxneHue ckopoctu ais
npoiiecca, 3aJaHHOro (OPMYIOH U rpaduKOM.

IpakTuyeckue 3ansaTusa Ne 6, Ne7: HaxoxxneHne npon3BOIHBIX (PYHKITHH.

HccnenoBanue QyHKIMIA C TOMOIIBIO MPOU3BOAHOMN U OCTPpOCHKE TPAPUKOB (HYHKITHHA.

Tema 6. 3. Dj1eMeHTHI HHTEIPAJTbHOI0 HCYUCICHUS

ITepBooOpasnas. Heomnpenenennslii HHTETpaJl U €ro CBoWcTBa. HaxokneHwne HeolpeaeieHHOro
UHTErpaa.

OnpeneneHHbIl UHTErpal U €ro TeoMETpUYeCKuil cMbIci. OCHOBHBIE CBOMCTBA OIPEICICHHOIO
UHTErpaa.

[TpuMmeHeHnEe ONpeeIEeHHOr0 UHTErpasa sl HaX0KI€HUS VIO KPUBOJUHENHON Tpaneluy.
®opmyna Hetorona—IJleitouuna. [Tpumepsl npumeHeHus nHTerpana B Gu3nKe 1 reOMETpUH.

IIpakTnyeckoe 3anaTue Ne8: HaxoxneHue HEONPENENIEHHBIX HMHTETPAIOB  METOAOM
HEINOCPEJICTBEHHOTO UHTETPUPOBAHMUSL.

Pasznen 7. TEOMETPUS

Tema 7.1. KoopauHaTbl M BEKTOPbI

[IpsimoyronbHast (ekapToBa) cHCTeMa KOOpJAMHAT B HpocTpaHcTBe. Popmyisia paccTOSHUS
MEXY ABYMS TOUKaMHU. Y paBHEHUS CHEPBI, nIOCKOCMU U NPAMOU.

BexTopel. Moaynb Bektopa. PaBeHcTBO BekTOpoB. CiiojkeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha yucio. KomnuueapHble BekTopbl. IIpoekuust BekTopa Ha OCb. YTOJI MEXIY IBYMsI BEKTOPAMH.
Pasnoxenue BekTopa no HampasieHussM. Kommuanapssie Bektopsl. Koopannatel Bekropa. CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IPY PEILICHUU MaTEMaTUYECKUX U MPUKIIAJHBIX 3a1a4.

IIpakTnyeckoe 3anaTue Ne9: IIpumeHeHHEe BEKTOPOB M KOOpAMHAT K PELIECHUIO
reOMETPUUYECKUX 3ajau.

Tema 7.2. IIpsiMmble ¥ NJIOCKOCTH B MPOCTPAHCTBE

AKCHOMBI CTEpEOMETPUU U INPOCTEHIINE CIEACTBUS M3 HMX. B3auMHOE pacrnojoKeHue ABYyX
IPSAMBIX B IIPOCTPAHCTBE. YTOJI MEXIy HpsAMbIMU. [lapajuienpHOCT MHpPSAMOM U INUIOCKOCTH,
[apajjIeIbHOCTh INIOCKOCTEN.

[lepnenaukyasipHOCTE TpsAMOM M TIOCKOCTH. CBsI3b  MEXIy MapauIeNbHOCTBIO U
NEPIEHIUKYISIPHOCTBIO NIPSIMBIX M IUIOCKOCTEN. OpTOroHanpHoe npoekTupoBanue. [lepnenaukysp n
HAKJIOHHAsA. YTOJ MEXAy IPSAMOM U INIOCKOCTBIO.

JIByrpaHHBIN yros. Yoyl Mexay IJIOCKOCTAMU. [leprneHauKyIsIpHOCT ABYX IIJIOCKOCTEMN.

['eomeTpuyeckue mpeoOpa3oBaHus MPOCTPAHCTBA: MApPAJUIENbHBIA MNEPEHOC, CHUMMETPHS
OTHOCHUTEJIBHO ITUIOCKOCTH.

[TapanmnensHoe mpoekTupoBanue. Ilmomaas opToroHaNbHOW Tpoekiuu. M3o0paxenue
IIPOCTPAHCTBEHHBIX (PUTYD.

Tema 7.3. MHOrorpaHHMKH
ITonstie o reOMCTPHUICCKOM TECJIC U €TO ITOBEPXHOCTH. MHOFOFpaHHI/IKI/I.
Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHororpaHHbele yribel. Beimykibie
MHOrorpanHuku. Teopema Dusepa.
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[Tpusma. [Ipssmast u HaknonHas nmpusma. [IpasunbpHas npusMma. [apamnenenumnesn. Kyo.
ITupamupa. [IpaBuiibHas nupamuaa. Y ceuennas nupamuna. Terpasap.
Cummetpuu B KyOe, B mapajiesienuiesie, B Ipu3Me 1 MUpaMuje.
Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.
[Inomane moBEpXHOCTU reoMeTpudeckoro tena. [lnomanps moBepXHOCTH MPU3MBL, MUPAMULBL,
YCEUEHHOW MUPaMU/IbI.
[IpencraBienre O MNpPaBUIBHBIX MHOTOTPAHHUKAX (TeTpasap, KyO, OKTa’Ap, IOAEKadJIp U
HUKOCa3IP).
IpakTnueckoe 3ansitue Nel0: [Toctpoenue ceueHuit TeTpasapa v napauiesienune/a.

Tema 7.4. Tes1a 1 MOBEPXHOCTH BpallleHUSA
[ToBepxHOCTH BpaieHus. Teno BpaleHusl.
Humuaap wu  KoHyC. Vceuenmwwiti xowyc. OcHOBaHHME, BBICOTa, OOKOBas MOBEPXHOCTb,
oOpa3ytomasi, pazBepTka. Ocesvie ceuenus u ceueHus, napaiienbble OCHOBAHUIO.
[ap u cdepa, ux cedeHus. BzaumHoe pacrnonokeHue IJIOCKOCTH M mapa. KacamenvHas
nI0CcKOCmb K cghepe.
IIpakTuyeckoe 3ansaTue Nell: Beruncnenue miomaaym NOBEPXHOCTENH T€OMETPUUECKUX TEL.

Tema 7.5. U3mepeHust B reoMeTpuu

O6nem u ero usmepenue. urerpainbuas popmynina oobema.

®opmynel 00beMa KyOa, IPSMOYTOJIBHOTO TMapajulefenunena, mpusMbl, HUIMHIpa. DopMyIibl
o0bemMa TUpaMuIbl B KOHyca. DOpMyJIbI IUIOMAIN TOBEPXHOCTEH IWIMHApA W KoHyca. DopmyIisl
oObeMa mapa u 1iomaau chepel.

[Tomo6ue Ten. OTHOMIEHUS TUIONIA/ICH MTOBEPXHOCTEH U 00BEMOB IMOAOOHBIX TEII.

IIpakTuyeckoe 3ansaTue Nel2: Beruucienue 00beMOB reOMETPHUYECKHX Tell.

Paznea 8. JIEMEHTBI KOMBUHATOPUKH
Tema 8.1. OCHOBBI KOMOHHATOPHKH
OcCHOBHBIE TOHATHUSI KOMOMHATOPHUKHU. 3aJa4yd Ha IMOJCYET YHCJIa pa3MENIeHUH, MepecTaHOBOK,
coueranuil. Pemenue 3amau Ha mnepebop BapuanToB. Popmyna OuHoma HproToHa. ColicTBa
OnMHOMUHANBHBIX KO3 unnenToB. TpeyroiabHuk [lackans.

Paszen 9. 3JIEMEHTHI TEOPUH BEPOSITHOCTENH 1 MATEMATHYECKOM
CTATUCTUKH

Tema 9.1. OcHOBBI TEOPHH BEPOSATHOCTEH

[TonsiTue coOOBITUS M BEPOSTHOCTU COOBITHA. JlOCTOBEpHBIE W HEBO3MOXKHBIE COOBITHS.
Knaccuueckoe onpenenenne BeposiTHOCTEN. Teopema CiloKeHHsI BEpoATHOCTEH. TeopeMa yMHOKEHUs
BEPOSITHOCTEH.

Ilonamue o He3asucumocmu cobvimutl. JJUCKpemHas CAy4auHas 6eluduHd, 3aKOH ee
pacnpeodenenus. Qucnogvle xapakmepucmuku OUCKPemHOU CrydatHou eeauyunsl. Ilonamue o 3akowne
bonvbuux yucer.

Tema 9.2. OCHOBBI MaTeMaTH4YeCKOH CTATHCTHUKH

[IpencraBieHre AaHHBIX B BUIE TaOMUI[, auarpamm, rpadukoB. [ exepaivbhas cOB0KYNHOCHb,
8vl00pKa, cpedHee apugpmemuyeckoe, Mmeduana. Illowamue o 3a0auax Mamemamuieckou
CMamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6eposimHOCIMHbIX Memooos.
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2.4. [lepeyeHb NPAKTHYECKUX 3AHATHI

Ne Ne  paznena, HanmenoBanue 3aHATHS Komnyectso
OPaKTUY | TEMbI 4acoB
€CKOro
3aHATHUS
Tema 1.1. IIpakTuyeckoe  3ansaTue  Nel: Brruncnenue 2
apu(MeTHYeCKuX BHIPAKEHUH.
Tema 2.1. IIpakTuyeckoe 3aHsTHe No2: Brruncnenue 2
apu(METHUECKUX BBIPAKEHHM, COACPXKAIIUX CTENEeHU U
KOPHH.
Tema 4.1. IpakTuuyeckoe 3anatue Ne3: IlpeoOpasoBanue u 2
BBIUHCIICHHE TPUTOHOMETPHUUECKHUX BhIPAKCHUIH.
Tema 3.3. IIpakTuyeckoe  3anaTue  Ne4d: Pemenue 2
MOKAa3aTeIbHBIX YPAaBHEHHIA.
Tema 3.4. IIpakTuyeckoe  3anaTue  NeS: Pemenue
jorapuMUUECKUX YpaBHEHHIH.
Tema 6.2. IpakTuyeckne 3anatua Ne 6: Haxoxnenue 2
MIPOU3BOIHBIX (DYHKITHH.
Tema 6.2. IIpakTuyeckue 3ansaTus Ne7: lcciaenoBanue 2
GyHKIMH C TOMOIIBIO MPOM3BOJHOW M  TOCTPOCHHUE
rpadukoB QyHKIMI
Tema 6.3. IIpakTHyeckoe 3ansaTue Ne§: 2
HaxoxneHue HeonpeaeneHHbIX HHTErPajJOB METOJIOM
HETMOCPECTBEHHOTO0 HHTETPUPOBAHUSI.
Tema 7.3 IIpakTHyeckoe 3anaTue Ne9: [locTtpoenue ceueHuit 2
TETpadIpa U Napajuieenunesa.
Tema 7.1 IIpakTnyeckoe  3amaTme  Nel0:  IIpumeHeHue 2
BEKTOPOB U KOOPJMHAT K PEIICHUI0 T€OMETPUUECKHX 33/1a4.
Tema 7.4 IIpakTtuyeckoe 3ansitue  Nell:  Briuucnenue 2
TJIOLIA/IM TOBEPXHOCTEN T€OMETPUYECKUX Tel.
12. | Tema 7.5 IIpakTnueckoe 3ansaTue Nel2: Beruncienue o0beMoB 2
Te€OMETPHUECKUX Tell.
Bcero: 24
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3.XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH

CTYJIEHTOB

Conep:xxanue o0y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH CTY/ACHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

BBenenue

O3HakOMJIEHHE C pOJIbI0 MaTeMaTHKUd B HayKe, TEXHHKeE,
YKOHOMHKE, HH(DOPMAIMOHHBIX TEXHOJOTHSIX W TPAKTHYECKON
JESITEIbHOCTH.

O3HakoOMJIEHUE C HEJISIMU U 33J]a4aMH U3YUCHHUS] MaTEMATUKHU
npu ocBoennu npodeccuii CI10 u cnenmansHoctei CI1O

AJITEBPA

Pa3BuTHe NOHATHS 0 YHCIE

Breimonunenne apudmerndeckux AEUCTBUN HAJ YHCIaMH,
coyYeTasi yCTHbIC U MUCbMEHHBIC IPUEMBI.

Haxoxnenve mpuOJMIKEHHBIX 3HAYEHMM  BEIWYUH U
MOTPEITHOCTEH BBIYUCICHUN (a0CONMIOTHOM M OTHOCHTEIIBHOMN);
CpPaBHEHUE YUCIIOBBIX BBIPAXKEHUN.

Haxoxnenue ommOOK B MpeoOpa3oBaHUSAX M BBIYUCICHHUSAX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTrPaMMBbl)

Kopuu, crenenu,
Jorapu(pmsi

O3HakoMJIEHUE C IOHATUEM KOPHS N-i CTENIEeHH, CBOMCTBAMU
PaavKaIoB U IIPABUIIAMHU CPAaBHEHUS KOPHEH.

@opMyIHpPOBAHHUE OIPEACICHHUS] KOPHS U CBOWCTB KOPHEl.
Beluucinenue ¥ CpaBHEHHE KOpHEH, BBIIIOJHEHUE IIPUKUIKH
3HAYEHHUSI KOPHS.

[IpeoOpazoBaHre 4YHCIOBBIX U OYKBEHHBIX BBIPAXKCHUI,
CoZIepXKalIuX paguKabl.

BoinonHenne pacuetoB 1o  gopmyiam, CoOAEpKalluM
panuKanbl, OCYLIECTBISsI  HEOOXOJUMBIE  TOACTAHOBKH U
npeoOpa3oBaHuUs.

OmnpeneneHne paBHOCWIBHOCTH BBIPAKEHUHN C paJuKajIaMH.
Pemenne nppanoOHabHBIX YPaBHEHUMN.

O3HaKOMJIEHHE C MOHATHEM CTENEHU C JEHCTBUTEIIBHBIM
ITOKa3aTeNEM.

HaxoxxneHne  3HaYeHHMM  CTENEHU,  WCHOIB3Yysd  IIPHU
HEO0OXOJUMOCTH UHCTPYMEHTAJIbHbIE CPEJICTBA.

3anuchbIBaHUE KOpPHA N-H CTENeHM B BUAE CTENEHU C
JpOOHBIM TTOKa3aTesieM U Ha000pOoT.

@opMyJIMpOBAHUE  CBOMCTB  CTeNEHEW.  Bwluncienue
CTENEHEN ¢ pallMOHAJIBHBIM [TOKA3aTEJIEM, BBIIIOJHEHUE TPUKUAKA
3HAYEHHUsI CTETIEHU, CPABHEHHE CTEIICHEM.

[IpeoOpa3oBaHue YHUCIOBBIX M OYKBEHHBIX BBIpAXEHUH,
COJIepKAIINX CTCIICHU, TIPUMEHSIA CBOMCTBA. Pemenue
MIOKA3aTeIbHBIX YPABHEHUM.

O3HakoMJIEHHE C NPUMEHEHHEM KOPHEH W CTENEeHEeW NpH
BBIYMCIICHUM CPEIHUX, JCICHUU OTPE3Ka B «30JIOTOM CEYCHHUUN).
Pemenne mpukIIaaHpIX 33/1a4 Ha CJI0KHBIE TPOLICHTHI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPaKEeHHU I

Breinonnenne npeoOpazoBaHUil BbIpaXKEHHM, NPUMEHEHHE
(bopMyI1, CBA3aHHBIX CO CBOMCTBaMU CTeINEHeH u iorapudmos.

Onpenencuue obrnactu JIOTTYy CTUMBIX 3HAYECHUN
JorapupMHUUECKOro BblpakeHus. PerneHune norapupMuUecKux
YpaBHEHUU
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OCHOBbBI TPUTOHOMETPUH

OcCHOBHbBIC IOHATHUSA

N3ydeHue paluaHHOrO METOJ1a U3MEPEHUSI YIJIOB BpalllCHUS
U UX CBSA3M C IpagycHON Mepoil. M3o0pakeHne yriioB BpalleHUs
Ha OKpPY)XHOCTH, COOTHECEHHE BEJIMYMHBI YyIJla C €ro
PacroI0KEHUEM.

@OopMyIMpOBAaHUE  OINPEAEICHUN  TPUTOHOMETPUYECKHX
GbyHKIUI A YTI0B OBOPOTA U OCTPBIX YIJIOB MPSMOYTOJIBLHOTO
TPEYTOJIbHUKA M 00BSICHEHHE MX B3aUMOCBS3H

OcHoBHBIE
TPUTOHOMETPHYECKHE
TOXKIECTBA

[IpuMeHeHre OCHOBHBIX TPHUTOHOMETPHYECKUX TOXKICCTB
JUTSL BBIYUCJICHHUS 3HAYCHHA TPUTOHOMETPUYECKHX (DYHKIMHA I10
OTHOM U3 HHUX

IIpeoOpa3oBanus
MPOoCTeHIMX
TPUTOHOMETPHUYECKUX
BbIPasKeHN I

N3ydeHnne OCHOBHBIX (OPMYJT TPUTOHOMETpUHU: (HOpMYIIBI
CII0’KEHHS, YABOCHMUA, npeoOpa3oBaHus CYyMMBI
TPUTOHOMETPHUYECKUX (PYHKIUH B IPOU3BEACHUE U TIPOU3BEICHUS
B CyYMMy M IPUMEHCHUE IIPU  BBIYMCICHUM 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUSI U YIIPOILLIEHHUS €T0.

O3HaKOMJIEHME CO CBOMCTBAMM CHUMMETPUHM TOYEK Ha
€IMHUYHOW OKPY>KHOCTH M IPUMEHEHHUE UX AJIA BbIBOAA (opMyJl
IIPUBECHUS

IIpocreitmmne
TPHTOHOMETPHYECKHUE
YPAaBHEHHS U HepaseHcmea

Pemienne mo Qopmynam W TPUTOHOMETPHUYECKOMY KpYyTy
IIPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHHU.

[lpumeHenne OOMMX METOAOB pEUICHHUS YpaBHEHHA
(mpuBeneHNe K JIMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHHs Ha
MHOXUTEIIH, 3aMEHBI HEPEMEHHOI) pu peleHnn
TPUTOHOMETPUYECKUX YPAaBHEHU.

YMeHne oTMeyaTb Ha Kpyre pemeHus NpOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHHYC, aDKKOCHHYC,
apPKTAHI€HC YHCJIa

O3HakoMJIeHHE c MOHSTHEM o0OpaTHbIX
TPUTOHOMETPUUYECKUX (DYHKLUH.

N3yuenne  ompeneneHMH — apKCHHYca,  apKKOCHHYCA,
apKTaHreHca 4wucna, (OopMyJIUpOBaHHME UX, H300pakeHHEe Ha
€AVMHUYHON OKPY>KHOCTH, IPUMEHEHUE IPU PELICHUN YPAaBHEHU I

®YHKIIUU, UX CBOMCTBA U TPA®UKHU

DyHKIUH.
IlonsiTHEe 0 HempepLIBHOCTH
pyHxuun

O3HakOMJIEHHME C TIOHATHUEM IIEPEMEHHOM, IPUMEPAMHU
3aBHCUMOCTEHN MEXIy epEMEHHbBIMHU.

O3HakomJieHHE ¢ TOHATHEM TIpaduka, ONpeeseHHue
MPUHAUIEKHOCTH TOYKH Tpaduky ¢yHkuuu. OmnpeneneHue Mo
dopmyrne mpocTeimiel 3aBHCHMOCTH, BHIa ee rpaduka.
Bripaxkenue no ¢popmyiie o1HOI mepeMeHHON Yepes3 ApyTHe.

O3zHakoMIIeHHE C OIIpEACICHUEM byHKIHMY,
dbopmyIupOBaHHE €TO.

Haxoxxnenue oOmactu ompezeneHuss U 00JacTH 3HAUYCHHM
byHKIMHA

CpoiicTBa QyHKIHH.

O3zHakoMIIeHHE C npuMepaMu (bYHKIMOHATIBHBIX

I'paduyeckasn 3aBUCUMOCTEHN B PEAIBHBIX MPOLECCAaX U3 CMEKHBIX JTUCHIHIUINH.

HHTepIpeTanus. O3HakoMJIEHME C  JI0Ka3aTE€IbHBIMH  PaCCYyXACHUSIMHU
IIpumeps! HEKOTOPBIX CBOMCTB JIMHEHHOM M KBaJpaTU4YHON (yHKUUH,
(PYHKIHOHAJIBHBIX IIPOBEACHUE  MCCIICIOBAHUs  JIMHEWHOW, KYCOYHO-JIMHEHHOM,
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3aBHCHMOCTEH
B peajibHbIX
Mmpoueccax v sBJICHUAX

NpOOHO-TMHEHHOW W KBaJpPaTUYHOM (YHKLHUH, MOCTPOEHHE HX
rpadukoB. Iloctpoerne wu ureHwe TpaduKoB  (PYHKIUH.
Hccnenoanue GpyHKIHH.

CocraBnenne BHIOB (QYHKIHMHA T0 JaHHOMY YCIIOBHIO,
pelIeHne 3a7a4d Ha SKCTPEMYM.

Brinonaenune npeobpa3opanuii rpaduka GyHKIHHA

Oo0paTHble pyHKIMHU

Wzyuenue nouamus obpammuotl pynkyuu, onpeaeaeHue Buaa
U nocmpoeHue zpaguxa oOpamHol GYHKYuU, HAXOMCOeHue ee
obracmu onpedenenus u obaacmu 3Havenuu. llpuMeHeHue
CBOWCTB (YHKUMH TNPH HCCICAOBAHUHM YPAaBHECHHH M PEIICHUU
3a71a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSITHEM CIIOKHOW (DYHKIIMH

CreneHnsbie,
NoKa3aTeJibHbIe,
Jorapupmuuyeckue
TPUTOHOMETPHYECKHE
(pyHkuum.

Oo0patHbIe
TPUTOHOMETpPHUYEeCKHUe
pyHxuun

Brruncnienue 3HaueHnid GyHKIUN O 3HAYEHUIO apTyMEHTa.

OmnpezneneHue MOJOXKEHUS TOYKM Ha Trpaduke 1o ee
KOOpJMHAaTaM 1 Hao0OopoT.

Hcnonb3oBanue CBOMCTB (PyHKIUI sl CpaBHEHUS 3HAUEHUH
CTeTeHeH 1 JTorapu(MoB.

[Toctpoenue rpauKOB CTEHNEHHBIX M JIOrapu(pMUUYECKUX
GyHKIMi.

Pemenue nokazaresnbHbIX U JIorapu(pMUUYECKUX YpaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMaM.

O3HaKOMJICHHE C MOHATHEM HENPEPHIBHOW NEPUOIUYECKON
byHKuM, (QOopMyIMpOBaHHME CBOWCTB CHHYca M KOCHHYcCa,
HOCTPOCHHE UX I'paUKOB.

O3HaKOMJICHHE C TOHSATHEM TapMOHMYECKHUX KOJeOaHUU U
IpUMEpaMu FApMOHUYECKUX KOJICOaHUH AJIs ONMCaHMs MPOLIECCOB
B (DU3UKE U IPYTUX 00JacTAX 3HAHUS.

O3HAaKOMJICHHE C TIOHSATHUEM PA3PHIBHOW IEPUOIUYECKOU
¢byHkuy, (GOpMyJIMPOBAHHE CBOWCTB TaHI€HCAa M KOTAHIEHCa,
MOCTPOCHHE UX IpaUKOB.

[IpumeHeHne cBOWCTB (YHKIMI Ui CpaBHEHHs 3HAYEHMH
TPUTOHOMETPUUYECKUX (YHKLUH, PELIeHHUs TPUTOHOMETPHUECKUX
YpaBHEHUM.

Ilocmpoenue epaguros obpammvix MpUSOHOMEMPUYECKUX
@ynKkyuii u onpedenerue no epaghuram ux c8oUCMa.

BrinonHenue npeobpa3zoBaHus rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociienoBaTeILHOCTH

O3HakoMJIEHHE C TIOHATHEM YHCIIOBOH MOCIE0BATEILHOCTH,
crioco0amH ee 3a/1aHusl, BHIYUCICHUSIMH €€ YJICHOB.

O3naxomaenue ¢ noHamuem npeoeia nocie008amenIbHOCMU.

O3HakOMJIEHHE C BBIYMCICHHEM CYMMBI OECKOHEUHOTO
YHCIIOBOTO psiZia Ha TPHUMEPE BBIUUCICHUS CYMMBI OECKOHEYHO
yObIBaroIIeil reOMeTPUUECKOl MPOrPECCHH.

Pemenne 3amau  Ha npuMeHeHHE (OPMYINBI  CyMMBbI
0ecKOHEeuHO yOBIBAIOIIECH reOMETPHUECKO porpeccuu

IIpousBoanas |
NpUMeHeHHne

(49

O3HaKOMJICHHE C TTIOHSATHEM TTPOU3BOTHOM.

Wzydyenne wu (QopMyIupoBaHHUE €€ MEXaHHYECKOro W
TCOMETPHUICCKOr0 CMBIC/Ia, H3YUCHUC aJIropuTMa BBIYHUCICHUA
MIPOM3BOTHON HA MpPUMEpE BBIUMCICHHUS MTHOBEHHOW CKOPOCTH U
YTJI0BOTO KOd(puImeHTa KacareapHOM.

15



CocraBieHue ypaBHEHHUs KacaTelabHOM B 001[eM BUJIE.

YcBoenne  mpaBun  auddepeHuUpoBaHus,  TAOIUIIBI
NPOM3BOJIHBIX  JJIEMEHTAPHBIX  (YHKIMHA, TNPUMEHEHHE IS
mubdepeHpoBaHus  (QYHKIMM,  COCTaBICHUS  YpaBHEHUS
KacaTeJIbHOM.

W3ydyeHnue TeopeM O CBSI3U CBOMCTB (YHKUUU H
POM3BOIHON, (POPMYITUPOBKA UX.

[IpoBeneHne ¢ MOMOIBIO TMPOU3BOAHON HCCIEAOBAHUS
GyHKIUH, 3a1aHHON (POPMYIION.

YcTaHoBIEeHUE CBSI3U CBOMCTB (DYHKIUMU M MPOU3BOJAHOMN IO
uX rpapuKam.

[IpumeHeHre TPOW3ZBOJHOW [UIsl pelIeHHs 3ajJad  Ha
HaXOXXJCHHE HauOOJBIIEro, HAUMEHbBIIET0 3HAYCHHSs U Ha
HAXO0XJICHUE IKCTpEMyMa

IlepBooGpa3Has u MHTerpaJ

O3HaKoOMJIEHHE C TOHATHEM MHTErpasia u nNepBooOpa3Hoil.

W3yuenue nmpaBuiia BEIYMCIECHUS IIEPBOOOPA3HON U TEOPEMBbI

Hrrorona— JlelibHuna.

Pemenue 3a1a4 Ha CBsI3b NEPBOOOPA3HOI U €€ MPOU3BOAHOIM,
BBIYHUCIICHHE NIEPBOOOPA3HOM I JTaHHOU (DYHKITHH.

Pemenue 3a1a4 Ha IPUMEHEHNUE HHTETpaIa JUIsl BEIYUCIICHHUS
(GU3MYECKUX BEJIMYMH U IUIOIIAIeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI

YPaBHEeHU

HepaBeHcTBa HW  cHCTEMBbI
HEPaBEHCTB c ABYMS
nepeMeHHbIMH

O3HaKOMJICHHE C TPOCTEUIIMMHU CBEICHUSMH O KOPHAX
anreOpandeckux  ypaBHEHHUH,  TOHATUSAMU  HUCCIICJOBAHUS
YPaBHEHUH U CUCTEM yPaBHEHHUH.

N3yueHne TeopuM paBHOCHIBHOCTM YpaBHEHUMHM U €€
npuMeHeHnsd. [loBropeHue 3amucu pelmIeHUs  CTaHAAPTHBIX
YpaBHEHUM, IPUEMOB IIPe0Opa30BaHusl ypaBHEHUH JJIsl CBEACHUS K
CTaH/JIapTHOMY YPaBHEHHUIO.

Pemenue paloHaIbHbIX, UppalMOHATIbHBIX,
MIOKAa3aTeIbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBaHne CBOMCTB U rpaukoB (yHKUUN IS
pemieHuss ypaBHeHHUH. 1I0BTOpeHHEe OCHOBHBIX NPUEMOB PEIIEHUS
CHCTEM.

Pemenne ypaBHEHUI ¢ TIPUMEHEHHEM BCEX IIPUEMOB
(pa3znmo)xeHusT Ha MHOMKUTENH, BBEICHHUS HOBBIX HEHU3BECTHBIX,
MOJICTAHOBKH, Ipahudeckoro MeTo1a).

Pemenne cucreM ypaBHEHHMH C NPUMEHEHHEM PA3IMYHBIX
CIOCO00B.

O3HakoMJIeHHE ¢ OOIIMMHU BOIIPOCAMU pPEIICHUs HEPaBEHCTB
U UCIIOJIb30BaHUE CBOMCTB M rpadukoB (YHKUUH NpU pELIeHUU
HEPABEHCTB.

Pemenne HepaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IMYHBIX CIIOCOOOB.

[IpumeHeHne MaTeMaTUYeCKUX METOJOB Uil PpEeUIeHHs
CoJepXKaTeNbHbIX 33/7a4 W3 pPA3IUYHBIX oOjacTell HayKd U
NpakTUKU. VIHTepnpeTupoBaHre pe3yabTaToB C YYETOM pealbHbIX
OTpaHUYECHUN
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3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U

CTATUCTUKH

OcCHOBHbBIC IOHATHUSA
KOMOUHATOPUKH

N3yuenne mnpaBwiia KOMOWHATOPHKH M TNPHUMEHEHHE IPH
peLIeHH KOMOUHATOPHBIX 33/1a4.

Pemenne KOMOMHATOPHBIX 3a/la4 METOJOM Iepedopa U 1o
IPAaBUIY YMHOKEHHUS.

O3HakoMiIeHHE C HOHSTUSIMU KOMOWHATOPUKH:
pasMELCHUSIMU, COYETaHUSIMU, NE€pPEeCTaHOBKAMU M (HopMysamMu
JUTSL UX BBIYUCIICHHSL.

OObsicHeHMEe M IpUMEHeHHe (OpMyYJT Ul BBIYUCICHUS
pasMelleHH, IepEeCTaHOBOK U COYETaHUM MTPU PELIEHNUH 3a/1a4.

OsznakomiieHue ¢ OuHOMOM HBIOTOHA W TPEYrOJBHUKOM
[Tackans.

Pemenne mpakTHUecKux 3a/1a4 ¢ MCHOJIH30BAHUEM TOHSTHHA
U NpaBuJl KOMOMHATOPUKHU

DJ1eMeHThI TeOPUM

I/I3yquI/Ie KIIACCHUYCCKOIro  OomnpcaciiCHusA  BCPOATHOCTH,

BEPOATHOCTEN CBOICTB BEPOSATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEM.
PaccmoTpenue mnpuMepoB  BBIYMCIEHHS  BEPOSTHOCTEM.
Pemenue 3a/1a4 Ha BBIUKMCIIEHHE BEPOSITHOCTEN COOBITHI
IlpeacraBiienue O3HakoMJIEHUE C MPEACTaBICHUEM YUCIOBBIX JAHHBIX U UX
JAHHBIX (TadaMubl, | XapaKTEPUCTUKAMHU.

AMATPAMMBI, IPa(PUKH)

Pemenue MMPAaKTUYCCKUX 3aJlad Ha 06pa60TKy YHCJIOBBIX
JAHHBIX, BBIYUCIICHUC UX XAPAKTCPHUCTHUK

I'EOMETPUA

IIpsimble ¥ 10CKOCTH
B IIPOCTPAHCTBE

@opMynMpoBKa U NPUBEICHHUE [OKA3aTEILCTB IPHU3HAKOB
B3aMMHOT'O PAacIOJIOKEHHS NPSIMBIX U IIIOCKOCTeN. Pacnio3HaBanue
Ha d4eprexax U MOJEIAX Pa3IMYHBIX CIy4aeB B3aUMHOIO
PacIOJIOKEHUS IPSIMBIX U IUIOCKOCTEH, apryMEHTUPOBAaHUE CBOMX
CYXICHUU.

@opMyJIMPOBAHUE ONPEIECICHUN, TPU3HAKOB W CBOMCTB
NapaJuIeIbHBIX U NEPHEHANKYIISPHBIX IIIOCKOCTEH, ABYTPAHHBIX U
JIMHENHBIX YIJIOB.

BelInonHeHne noCTpOeHUs yIriloB MEXKIY IPSAMBIMH, IIPIMOU
U IUIOCKOCTBIO, MEXAYy IUIOCKOCTSMH IO OINHCAHUID W
pacro3HaBaHUE UX Ha MOJCIIAX.

IIpuMeHeHne MPU3HAKOB U CBOWCTB PACIIOIOKEHHUS MPSIMBIX
U IJIOCKOCTEN NPU PEILICHUH 3a1a4.

N306paxeHne Ha pUCYHKaxX U KOHCTPYUPOBaHHE Ha MOJETISX
NEPHNEHAUKYJISIPOB M HAKIOHHBIX K IUIOCKOCTH, IIPSIMBIX,
MapaJUIEIbHBIX MJIOCKOCTEH, YIIIOB MEXAY IMPSAMOM M MIIOCKOCTBIO
¥ 000CHOBaHUE MMOCTPOCHUS.

Pemenne 3ama4 Ha BBIYMCIEHUE T€OMETPUYECKUX BEIUYMH.
OnucelBaHME PacCTOSTHUS OT TOYKU JO IJIOCKOCTH, OT MPSIMOM 110
IJIOCKOCTH, MEXIY IUIOCKOCTSMH, MEXAY CKPEIIMBAIOLIIUMUCA
NPSAMBIMU, MEXKAY MPOU3BOJIBHBIMH (PUTYpaMU B IPOCTPAHCTBE.

@opMynMpOBaHHE M JOKa3bIBAHHE OCHOBHBIX TEOPEM O
paccTosHUsAX (TEOpeM CyIIECTBOBAHMUS, CBOMCTBA).

N3o0paxeHne Ha yeprexax M MOJEISAX pPACCTOSHUS H
000CHOBaHME CBOMX CyXJeHuil. OmnpeneneHue M BBIYHCICHHE
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paccTosHUN B mpocTpaHcTBe. llpumenenue Qopmysn U Teopem
IUTAHUMETPHH [UIsl PELICHH 3a1a4.

O3HakoMIIeHHE c MIOHSATHUEM [apaJIEIbHOTO
IIPOEKTUPOBAHUS U €r0 CBOMCTBAMU. Popmynuposanue meopembl
0 nIOWAOU OPMOLOHANLHOU NPOEKYUU MHO20Y20IbHUKA.

[Ipumenenue Tteopun Ui OOOCHOBaHMSA IIOCTPOCHUH M
BBIYMCIICHH.

ApPryMEHTUpOBAaHUE CBOMX CYXACHHMM O  B3aHMHOM
PAacIONIOKEHUH TPOCTPAHCTBEHHBIX (PUTYP

MHOrorpaHHuKH

Onucanne W XapakTEepUCTHKA  pPa3IMYHBIX  BUJOB
MHOT'OI'PAHHUKOB, IIEPEUUCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300pakeHrie MHOIOI'PaHHUKOB U BBIMOJIHEHUE MOCTPOCHMS
Ha M300paXKEHUAX U MOJEISIX MHOTOIPaHHHKOB.

Bbeluvcnenue  JIMHEHWHBIX — JJIEMEHTOB U yINIOB B
NPOCTPAHCTBEHHBIX KOH(PUTYpAIUsIX, apryMEHTHPOBAHHE CBOMX
CYXJICHHI.

XapakTepucTuka M H300paKEHUE CEUEHUS, pPaA36epmKu
MHO202PAHHUKOG, BBIYUCIEHUE TUIOIIAJICH IIOBEPXHOCTEH.

[Toctpoerne  mpocTeWmMX  ced4eHUH  Ky0Oa, TPU3MBEI,
nupamubl. [Ipumenenne GpakToB 1 CBeleHUH U3 IUIAHUMETPHH.

O3HakOoMJIEHME C BHJIAMH CHMMETPUM B IPOCTPAHCTBE,
dbopMynIMpoBaHUE OIpeNesieHut M CBOMCTB. XapaKTepUCTHKA
CUMMETpPHUH TeJ BPALLIEHHUS] © MHOTOTPAaHHUKOB.

ITpuMmeHeHnEe CBOMCTB CHMMETPUHM NIPU PELICHUH 3a1a4.

Hcnonp3oBanne NpuoOpPEeTEeHHbIX 3HAHUH JUIsl UCCIIE0BAHUS
Y MOJIEIIMPOBAHMS HECIOKHBIX 3a]ad.

N300paxeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBIIOJIHEHHE
PUCYHKOB I10 YCIOBUSM 3a/1a4

Tea 1 MOBEPXHOCTH
BpallleHUs

O3HakoMJIEHUE C BUJIAMH TeJ BpalieHus, GopMyIupOBaHUE
UX ONPEACICHUN U CBOWCTB.

@opMyJIMPOBAHUE TEOPEM O CEYEHUHU IIapa IIIOCKOCTHIO H
TJIOCKOCTH, KacaTeIbHOU K cdepe.

XapakTepucTuka W U300pakeHHE TeNl BpalleHUs, UuX
pa3BEepTKH, CEUCHHUS.

Pemenue 3a1au Ha MOCTpOCHUE CEUCHU M, BEIUUCIICHUE JIJTUH,
paccTostHuM, yrioB, miomane. IlpoBeneHne goka3zaTenbHBIX
pacCy)IE€HUN MPH PEIICHUH 3a/1a4.

[IpuMeHeHre CBOMCTB CUMMETPUHU IpPH PEIICHUH 337a4 Ha
TeJa BpalleHus, KOMOMHAITUIO TeJl.

N300paxeHne OCHOBHBIX KPYIJBIX TE U BBIIOJHEHHE
PHCYHKA IO YCJIOBHIO 3aJa4H1

HN3mepenus B reomeTrpuu

O3HakoMJIEeHHME C TIOHATHSIMH IJIOMAQAM W o0BbeMa,
aKCMOMaMH U CBOMCTBaMHU.

Pemmenwe 3a1a4 Ha BEIYMCIICHHE TJIOMAACH MIIOCKUX QUTYD C
MPUMEHEHUEM COOTBETCTBYIOmHUX (GopmMyn u  (akToB U3
MJIAHUMETPUH.

Nzyuenue TeOpeM 0 BBIYUCIICHUHT 00BeMOB
MPOCTPAHCTBEHHBIX TEJ, PEIIeHUE 3a/1a4 Ha MpUMEHeHHe (popmy
BBIYHUCIICHHS] O0BEMOB.

Wzyyenne  dopmyn  nmias  BBIYMCICHHUS  IUIOMIAACH
MOBEPXHOCTENH MHOTOTPAHHUKOB U TEJT BPAIICHHUS.

O3HaKOMJIEHUE C  METOJIOM  BBIUMCIEHUSA  IUIOLIAIAU
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MOBEPXHOCTHU ChEpHI.
Pemienne 3amad Ha BBIYMCIEHUE IUIONIAJEH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Koopaunatbl 1 BEeKTOPbI O3HakOMJIEHUE C MOHITHEM BeKTOpa. M3yueHue nekapToBoit
CHUCTEMBbI KOOPAMHAT B MPOCTPAHCTBE, MOCTPOCHUE MO 3aJaHHBIM
KOOPJMHATAM TOYEK M IUIOCKOCTEW, HAaxOXKJIECHUE KOOpPIHUHAT
TOYEK.

HaxoxneHvue ypaBHEHUH OKPY>KHOCTH, c(ephl, MIOCKOCTH.
Brluucienue paccTossHUN MEKy TOYKAMH.

N3yueHne  CBOMCTB  BEKTOPHBIX  BEJIMYMH,  IPaBUJI
pPa3NOKEHUs] BEKTOPOB B TPEXMEPHOM IMPOCTPAHCTBE, MPABUII
HaxOXJEHUsA KOOPJAMHAT BEKTOpa B MPOCTPAHCTBE, MPABUII
JICUCTBUI C BEKTOPAMH, 3aJaHHBIMH KOOPJIHMHATAMH.

[IpuMeHeHne Teopuu NpHU PELICHUHW 3a7ad Ha JIEUCTBUS C
BekTOpaMu. M3yueHue CKaJApHOTO TPOU3BEICHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHUsI NpsMOM U 1IocKocTH. [IpumeneHue
TEOpUH TP pEHICHUH 3aJad Ha JCHCTBUA C BEKTOPAMH,
KOOPJMHATHBIA METOJl, IPUMEHEHUE BEKTOPOB JUIsl BBIYMCIICHUSA
BEJIMYUH YTJIOB M PACCTOSTHUH.

O3HakoMJIEHUE C JOKA3aTelbCTBAMH TEOPEM CTEPEOMETPUU
O B3aUMHOM pACIOJIOKEHUU TPAMBIX W  IUIOCKOCTEH C
HCII0JIb30BAHUEM BEKTOPOB

4. YCJIOBMUSI PEAJIM3ALIAU IPOTPAMMBI OBIIIEOBPA30OBATEJILHOI
YYEBHO! JUCLUAILIUHBI

4.1. TpeGoBaHUSI K MUHUMAJILHOMY MaTepHAJIbHO-TEXHUYECKOMY 00ecredeHUuI0
Peanu3zanus nporpammsl TpeOyeT Hanuuue yueOHoro kabunera MaTeMaTHKH.
O6opynoBanue y4eOHOro KabuHeTa:

- IOCAJOYHbIE MECTa M0 KOJIUYECTBY 00yUaroIuxcs,

- pabouee MecTo IpernoaBaTes,

- IOCKa IIKOJIbHAs

- [I€4aTHBIE/ANEKTPOHHBIE IEMOHCTPALIMOHHBIE TOCOOUSI.

- yueOHO-METOAUYECKUE ITOCOOHS B AIEKTPOHHOM/TIEYaTHOM BUJIE

- HoyTOyk e-Machines E644-C52G25MnKkk,

- MyJbTUMeUIHBIN TpoekTop Epson eb-x14g,

- skpad GRANDVIEV 153*203 MW

4.2. UudopmanuonHoe odecrevyenune o0ydeHust
ITepeyenb pexkomeHayembIx y4eOHbIX H3aaHuil, VHTEepHeT-pecypcoB, AONOJHUTEIbHOM
JIUTEPATYPbI
OcCHOBHBIC HCTOYHUKH:
1. HNanasia, A.A. Marematuka: yaeOHuk utst crya. yapexa. CITIO/A.A. lanasH. - 3-
e uzn. - M.: ®opym, 2017.
2. boromonmoB, @ H.B.  Maremaruka:  y4eOHWUK A9 CTyd.  YUYPEXKI.
CIIO/H.B.boromornos. - M.: FOpaiit, 2017.
3. boromornor, H.B. Maremaruka. 3agaun ¢ pemenusmu. B 2 T.: yaebHOoe mocobue
s ctya. yupexa. CITO/H.B.boromoros. - M.: FOpaiit, 2017.
4. KpyroBa, U.A. Maremaruka B Tabnuuax M cxemax: ydeOHOe mocobue s
MIKOJIbHUKOB U abutypueHToB/U.A.Kpyrosa, A.C.Kpyrosa. — CII6.: Bukropus mmoc, 2015.
5. Sumenes, JI.T. MaremaTuka B npumepax U 3agadax g NoArotoBku k EI'D u
noctyieanto B BY3: yuebHoe nocoome/JI.T.Slumenes. - 2-e m3a., gom. - M.: By3oBckuit
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yueOonnk: THDOPA-M, 2016.

JlonoTHUTeIbHbIEe HCTOYHUKU:
1. Anrebpa u Havanma Martemaruueckoro asanuza. 10-11 xmaccel. ba3oBbiii
YPOBEHB: yUeOHUK I oOmieoOpaszoBarenbHbiX yupexaeHuid/I.A.Amamos, F0.M.Komsrus,
M.B.TkaueBa u 1p. - M.: [Ipocsemenue, 2013.

2. Bboromornos, H.B. ['eomeTpusi: YYeOHHK s CTYy/. YUPEKI.
CIIO/H.B.boromornos. - M.: FOpaiit, 2017.

3. boromonos, H.B. I[lpaktrdeckue 3aHsITHS 1O MaTeMaTHKe: ydeOHOe rmocobdue/
H.B.Boromoios. - 10-e u3a. — M.: Breicmras mikoia, 2009.

4, ['puropses, C.I'.  Maremaruka: y4eOHMK Uil CTY/I. YUPEKI.
CIIO/C.I'. I'puropseB, C.B.MBonruna. - M.: Akanemusi, 2014.

5. I'ycak, A.A. Maremaruka: mnocobue-penerurop/ A.A.I'ycak, I''M.I'ycax,
E.A.bpuunkosa. - Mu.: TerpaCucremc: Terpanut, 2013.

6. Kucenes, A.Il. 'eomerpus: yueOnuk / A.Il. Kucene; mox pen. H.A. I'marosnesa.
- M.: ®u3marnut, 2013.

7. Macnoga, T.H. CnpaBounuk o matemaruke/ T.H.Macnosa, A.M.Cyxoackuii. -

M.: Mup u ob6paszoBanue, 2013.

HNuTepHeT-pecypcebl:

1. Exponenta.ru [DaeKTpoHHBIH pecypc]: 0o0pa3oBaTeibHBI MaTeMaTHUYCCKHMA
caiT. - Pexxum moctyma: www.exponenta.ru, CBOOOTHBIH.

2. Math24.ru. MareMaTtuueckuit aHaIu3 [DneKTpOHHBIT pecypc]:
o0pa3oBaTeIbHbII MaTeMaTU4YeCKHil caliT. - Pexxum noctyna: www.math24.ru, cBOOOIHBIH.

3. MaremMaTrka [DJNEKTPOHHBIA pecypc]: AJIEKTPOHHBIA YYEOHBIH KOMIUICKC LIS
NIKOJILHUKOB/  OTKPBITBIA  KOJUIEK. - PexuMm mocryna: http://www.mathematics.ru/,
CBOOOIHBI.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMS1
OBHIEOBPA30OBATEJIbHOU YYEBHOU JUCIIAIIJIMHBbI

KoHTpo/1b M OLeHKa pPe3ylbTaTOB OCBOCHMs 0O0IIE0Opa30BaTEIbHOW y4eOHOW AMCHUILINHBI
OCYLIECTBJISIETCSl IPENOJABaTeIeM B IIPOLECCE NPOBEACHMS IPAKTHUYECKUX 3aHATUN, IPOBEPKE
JOMalIHUX 3aﬂaHI/II71, TECTUPOBAHMS, a TAKKC OLICHKH BBLIITOJIHCHUS 06y‘~IaIOHII/IMI/IC$I CaMOCTOATCIIbHBIX
paboT, WHAMBUIYalbHBIX 3aJaHUN, TPOEKTOB, HccienoBaHuil. IlpomexxyTrouHas arrectauus
poBOAMTCA B (hopMe IK3aMeHa.
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