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1. MOSACHUTEJIBHASA 3AITUCKA

1.1. Ob6saacTh NpUMeEHEeHHUs TPOTPAMMBI

PaGouass mporpamma oOmieoOpa3oBareinbHON yueOHON NUCHUIUIMHBI « MaTemaTtukay sBiseTcs
4acThI0 OCHOBHOW 00pa3oBaTenbHON mporpammbl B cooTBercTBUM ¢ ®I'OC mo crnenuambHOCTH
11.02.09 MHorokaHaJIbHBIE TEJICKOMMYHHKAIIMOHHBIE CHCTEMBI.

B mporpammy BKIIIOYEHO COAEp)KaHUE, HampaBieHHOE Ha (OPMHUPOBAHHME Y CTYIEHTOB
KOMITETECHILINH, HE0OXOMMMBIX 11 KauecTBeHHOro ocsoeHns 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 KOHTpPOJbHO -  omeHouHbix cpeacts  (KOC)
0011e00pa30BaTeIbHON yUeOHOM AUCIUIUIMHBI 00pPa30BaTEIbHBIM YUPEKICHHEM.

1.2. Mecto oO0Omeo0pa3oBaTe/ibHOH Y4YeOHOW JUCHUIUIMHBI B CTPYKTYpe OCHOBHOM
0o0pa3oBaTe/IbHOI NMPOrpamMMbl: TUCHUIUIMHA BXOAUT B LUKI 00IIe00pa3oBaTEIbHBIX yUEOHBIX
muciuminH. OcBoeHue 0011e00pa3oBaTebHON yueOHOM TUCHUIUIMHBI «MaTemMaThkay crnocoOCTBYET
(GOPMUPOBAHUIO y CTYIEHTOB NPO(ECCHOHATBHBIX KOMIeTeHIIMH 1o creruanbHocT 11.02.09
MHorokaHaJlbHbIE TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI.

OnHOBpeMEHHO ¢ TMPO(EeCCHOHAIBHBIMUA KOMIIETCHIUSMH y CTYACHTOB, OOYYalOUIUXCS 10
oOmieoOpasoBarenpbHOi  yuyeOHOM nucruruinHe «MaTtemaTtukay» COo3/JaloTci  MNPEIINOCBUIKH IS
dopMupOBaHHS OOIIMX KOMIETEHIMI: MOHMMATh CYIIHOCTh U COLMAJbHYI 3HAYUMOCTb CBOEH
Oynywmeit npodeccuu, MPOSBIATh K HEW YCTOMUMBBIA HMHTEpEC; OpPraHU30BBIBATH 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; OCYIIECTBIISTH MMOMCK W UCIIOJIb30BaHUE WH(OpPMAIIHH,
HeoOxoauMoi 11711 3¢ (EKTUBHOTO BBIMOJHEHUS MPO(ECCHOHANBHBIX 3a/a4, MPOPECCUOHANIBHOTO U
JUYHOCTHOTO PAa3BUTHSA;, HCIOIB30BaTh HH(GOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH B
npoecCHOHANBHON AESITeTbHOCTH; paboTaTh B KOJUJIEKTHBE M KOMaHze, 3(¢GEeKTUBHO OOLIATHCS C
KOJJIETaMH, PYKOBOJICTBOM, MOTpeOUTENsIMU; OpaTh Ha ceOs OTBETCTBEHHOCTh 3a pabOTy UJIEHOB
KOMaH[Ibl (ITOJYMHEHHBIX), PEe3yJbTaT BBINOJHEHMs 3aJaHUN; CaMOCTOSTENbHO OMNPEACIATh 3aJauu
npo(ecCHOHATBHOTO W JMYHOCTHOI'O Ppa3BUTHS, 3aHUMAThCA CaMOOOPAa30BaHMEM, 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 00111e00pa30oBaTeIbHOM yueOHOH JIMCIUIITTHHbI

OCHOBHBIMH LeJISIMH H3Y4YeHUsI IPOrpaMmbl «MaTeMaTHKa» SIBJISIOTCS:

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

* oOecrieueHre CGHOPMUPOBAHHOCTH JIOTHYECKOIO, aJTOPUTMHYECKOTO U MaTeMaTUYeCKOTo
MBIIUTICHHUS;

* obecrieyeHre cCHOPMUPOBAHHOCTH YMEHHUI MPUMEHSTH IMOJY4YEHHbIE 3HAHMS MPHU PEIIECHUU
pa3IMYHBIX 3324,

* obecrieyeHne c(OPMHUPOBAHHOCTH NPEACTABICHUA O MaTeMaTHKe KakK 4YacTH oole-
YeJI0OBEYECKOM KYJIBTYphl, YHUBEPCAIBHOM S3bIKE HAayKH, IO3BOJIAIOIIEM OIMCHIBATH M HU3y4aTb
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 MaTeMaTUYECKUE TOHATHUSA, (GOPMYJIBI U METO/IbI;

yMeTb:

" IPUMEHATH MaTeMaTUYeCKUE METOJIbl K aHaJlu3y, MCCIECJOBAHUIO 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 Y4eOHOM ITUCHUIUIMHBI «MartemaTuka» o0ecrnednBaeT JIOCTHKEHUE
CTYJICHTAMH CIICYIOIIUX Pe3y1bmamos:

* TUYUHOCHIHBIX .

— c(hOPMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHKe KaK YHHBEPCATHHOM S3bIKE HAYKH,
CPE/ICTBE MOJICTTUPOBAHMS SIBICHUN W IIPOIIECCOB, UEAX M METOJaX MAaTEMAaTHKU;

— TIOHUMaHW€ 3HAYUMOCTH  MAaTEeMaTUKH JUII ~ HAyYHO-TEXHHUYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHHUSI K MaTeMaTHKE KaK K YacTH OOIIEYETIOBEUYECKOW KYJIbTYphl Yepes
3HAKOMCTBO C UCTOPUEH PAa3BUTHS MATEMATUKH, 3BOJIFOLIMEN MATEMATUYECKUX HJICH;

— Ppa3BUTHE JIOTUYECKOT'O0 MBIIUICHUS, MPOCTPAHCTBEHHOI'O BOOOPAKEHHUSI, aJTOPUTMUUYECKON
KyJbTYpbl, KPUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM it Oyaymied mpodecCHOoHaTbHOU
JeATEeILHOCTH, JIJIs1 TPOJIOJDKEHUS 00pa30BaHus U caMOO0pa30BaHus;

— OBJIQJICHUE MaTEeMaTHYCCKUMM 3HAHMSIMH U YMEHHUAMH, HEOOXOJUMBIMU B TOBCEIHEBHOM
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 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA IPOTSHKEHUN
BCEH JKM3HM, CO3HATENIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIIOBHUIO YCIENTHOU
poeCCHOHAIBHON U OOIIECTBEHHOM JESATEIHHOCTH,

— FOTOBHOCTb M CIIOCOOHOCTB K CAaMOCTOSITEILHON TBOPUYECKON U OTBETCTBEHHOM JCSATEIBHOCTH;

— TOTOBHOCTH K KOJJIEKTUBHOM paboTe, COTPYIHUUYECTBY CO CBEPCTHUKAMHU B 00Pa30BaTEIIHLHOM,
00IIECTBEHHO MOJIE3HOM, yueOHO-NCCIIeI0BATEIbCKON, MPOSKTHON U APYTUX BUIAX EATEIBHOCTH;

— OTHOUIIEHHE K MNpo(decCHOHATBLHON IEATEIHPHOCTH KaK BO3MOXXHOCTH YYacTHsl B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHATBHBIX TPOOIIEM;

MemanpeomemHbix:

— YMEHHE CAMOCTOSITEBHO ONPEAEIIATh eI JeATEIbHOCTH U COCTABIISATD IJIAHbI I€ITEIbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH JIEATEIBHOCTh; MCIOJb30BaTh
BCE BO3MOXHBIE PECYpPChl A JOCTUXKEHUS TIOCTABJICHHBIX LEJIeH M peanu3aluy IJaHOB
JeATeTLHOCTH; BEIOMPATh YCIIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIUX;

— yMeHHEe TMPOAYKTUBHO OOMIaThcs M B3aUMOJICHCTBOBATH B MpOIECCE COBMECTHOMU
NeSATeTbHOCTH, YYUTHIBATh TMO3UIMH JPYTUX YYACTHHKOB JESITEIBHOCTH, 3(P(PEKTHUBHO paspeniaTh
KOH(JIUKTBI;

— BJAQJICHWE HaBBIKAMU T[I03HABATEIHHOW, YYEOHO-MCCIEAOBATEIILCKON U  TPOEKTHOM
NESITENIbHOCTH, HABBIKAMU pa3pelieHus MpodsieM; CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIEHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHBIX METOI0B TTO3HAHNS,

— TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOATEIbHOW HH(POPMAIIMOHHO-TIO3HABATEILHOM
NeSATeTbHOCTH, BKJIIOYAash YMEHHE OPUEHTUPOBATHCA B PANIMUYHBIX HCTOYHHKAX HWHQPOpMaIUH,
KPUTHYECKH OILIGHWBAaTh W HWHTEPIPETHPOBATh HWHGOPMAIMIO, TMOIYyYaeMyl W3 Pa3IHMYHBIX
HCTOYHUKOB;

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

— BIIQJICHHE HABBIKAMH MO3HABATEIHFHOW PEQIICKCHH KaK OCO3HAHUS COBEPIIAeMbIX NEHCTBUI U
MBICJIUTEIIBHBIX TIPOIIECCOB, X PE3YJIbTATOB M OCHOBAHMM, TPAHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX
MO3HABATENIbHBIX 337]a4 U CPEACTB JJI UXJOCTUIKECHHUS;

— IENCYCTPEMJICHHOCTh B TIOMCKaX W TPUHITHH PEIICHHH, COOOPa3uTENbHOCTh W MHTYHWIIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHI; CIIOCOOHOCTh BOCIIPUHUMATh KPACOTy U TapMOHUIO
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 MATEeMATHYECKUX TIOHATUSAX KaK BaKHEHIIHX
MaTeMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OIMUCBHIBATh M M3Yy4aTh pa3HbIE IMPOLIECChl U SBICHUS;
NOHMMaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOSHHSI MaTeMAaTHYECKUX TEOpHil;

— BJAJICHHE METOJAaMM JI0Ka3aTeNbCTB W alTOPUTMOB pEUICHHS, YMEHHE HUX MPUMEHATb,
IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYKACHUS B X0J1€ PEILEHUS 3a1ay;

— BIIaJICHUE CTAaHJAPTHBIMH TpPUEMaMU pELIEHUS pPAlMOHANBHBIX M HPPALHUOHAIBHBIX,
MOKa3aTCJIbHbIX, CTCIICHHBIX, TPUIOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ U HCPABCHCTB, HUX CHUCTCM;
HCIIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX IMPOTpPaMM, B TOM YHKCJE JUIsl MOUCKA MYTH PEUIeHHs U
WJUIFOCTPALIMY PELICHUs] YPABHEHUI U HEPABEHCTB;

— c(OPMUPOBAHHOCTH MPECTABICHUNA 00 OCHOBHBIX MOHATUSAX MAaTEMaTHUECKOTO aHaIM3a U UX
CBOfICTBaX, BJIaACHUC YMCHHUECM XapPaKTCPU30BATh INOBCACHUC (bYHKI_[I/II;'I, HCIIOJIb30BAHHUC IMOJTYYCHHBIX
3HAHUU JJI ONMKMCAHUS U aHAJIM3a PealibHbIX 3aBUCUMOCTEHH;

— BJIaJCHHUC OCHOBHBIMU IMOHATHAMHU O IUIOCKMX H TMPOCTPAHCTBCHHBLIX TCOMETPUUCCKHUX
durypax, uX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTH YMEHHUS DPACIIO3HABATH T'E€OMETPHUYECKUE
burypsl Ha uepTekax, MOJAENAX M B pEAIbHOM MHUPE; IPUMEHEHHE HW3YUYEHHBIX CBOMCTB
reoMeTpuueckux Quryp u Gopmyin A pelieHHs TeOMETPUUECKUX 33Jad M 3a/lad ¢ IMPaKTHUYECKUM
COJIepIKaHUEM;

— chOpMUPOBAHHOCTh MPEJCTABICHUN O MpoleccaX M SBICHUSX, UMEIOMIMX BEPOSITHOCTHBIN
XapaKkTep, CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B pCaIbHOM MUPEC, OCHOBHBIX IMOHATHUAX 3JICM€HT21pHOfI
TEOpUU BEPOATHOCTEH; YMEHUN HAXOAWTh U OICHUBATh BEPOSTHOCTU HACTYIUICHHS] COOBITUH B
HpOCTGfIIIIHX MMPAKTUYCCKUX CUTyalHAX U OCHOBHBIC XapaKTCPHUCTHUKHN CHy‘{aﬁHLIX BCJIMYMH,

— BJIaJICHUE HABBIKAMHU HCIIOJNB30BaHMS 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 yaeOHas Harpy3ka oOydatomnierocs 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, UCCIIETOBATEIHCKUX PabOT;

odopmiieHHE OTYETOB 10 MPAKTUUYECKUM 3aHATHUSIM.

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



2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON 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:xxyTOoUHas1 aTTecTANMA: 2 CeMeCTP — IK3aMeH

2.2. TemaTuyecknii njian o01meo0pazoBaTebHONH YUeOHONH TUCIHHUILIMHBI
KonuyectBOo  ayaiuTOpHBIX

HaumeHoBaHue pa3iesioB M TeM

Teoperuyeckue|IIpakTu

Bcero 3aHATUA |[YeCKHe
3aHATHA
Beenenne 2 2 -
Pazgen 1. Pa3zButne noHATHS 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 YPaBHEHUI 1 HEPABEHCTB
Tema 3.4. Jlorapupmuyeckue ypaBHEHHS, HEpPAaBEHCTBA, 6 4 5
CHCTEMbl YpaBHEHUN 1 HEPABEHCTB
Pa3nesn 4. OCHOBBI TPUTOHOMETPHUH 32 30 2
Tema 4.1. OcHoBHble TMOHATHA. TpUTOHOMETpUYECKHE 20 18 5
bopMyIIbI
Tewma 4.2. [Ipocreiinine TPUrOHOMETPUYECKUE YPABHEHUS U 6 6 i
HEpaBEHCTBA
Tewma 4.3. TpuroHomerpuueckre ypaBHEHHsI, HEPABEHCTBA U 6 6 i
CHCTEMBI
Paznen 5. @yHkuum, ux cBoiicTBa U rpadguxku 18 18 -
Tema 5.1. OCHOBHBIE IIOHSTHS, CBOMCTBA, CIOCOOBI 6 6 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. Hauajga MaTeMaTH4ecKoro 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 0011eo0pa3oBaTeJIbHON YUeOHOM QMCUMILINHBI
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 yucna. [lefictBuTenbHble unciaa. Moayns uucna. [IpubnuxeHHble
BbIKClIeHU. [IoHATHE KOMIUIEKCHOrO yncia. MHUMas equHuLa.
IIpakTuyeckoe 3ansaTue Nel: Beruncienue apupmMeTHUECKUX BbIPAXKEHUH.

Paznen 2. KOPHU, CTEIIEHU U JIOTAPU®MBbI

Tema 2.1. KopHu u crenenn

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 IIOKa3aTeleM. BBIYMCIEHHE W CpaBHEHHE KOpHEH.
Brinonnenue pacuetoB ¢ panukaiamu. [IpeoOpazoBaHue CTETIEHHBIX BBIPAKEHUH.

IIpakTnuyeckoe 3ansitne Ne2: BrruncieHune apupMeTHYECKHX BBIPOKEHHH, coJepKaliux
CTEIIEHU U KOPHH.

Tema 2.2. Jlorapudm. Jlorapudm uncia.

Jlorapudm. Jlorapudpm umcna. OcHOBHOe JorapuMuU4eckoe TOXKAECTBO. JlecATHUHbIE
norapudmsl ¥ ux cBoicTBa. Harypanbuble norapudmel. [IpaBuna pedictBuil ¢ jorapudgmami.
[IpeoOpa3oBanue jorapupmMuueckux BbIpaxkeHud. HaxoxkaeHue 3HaueHWil sorapudma 1o
IIPOU3BOJIBHOMY OCHOBaHHIO. [lepexor oT 0qHOro OCHOBaHMS K Apyromy. Beluucienue u cpaBHEHUE
norapugmos. JlorapudmMupoBanre u NOTEHIUPOBAHUE BBIPAKEHUH.

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

Pemienune norapupMuieckux ypaBHEHHH.

Pasznen 3. YPABHEHHUS U HEPABEHCTBA
Tema 3.1. PaniuoHajibHble yPABHEHU S, HEPABEHCTBA, CUCTEMbI



PaBHOCHUIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

Pannonanbnble ypaBHeHHs U cucTteMbl. OCHOBHBIE NPUEMBI MX pEUICHUS (pa3lokKeHHE Ha
MHO>KUTEITN, BBE/ICHHE HOBBIX HEM3BECTHBIX, ITO/ICTAHOBKA, IpauiyecKuil MeTox).

PaLII/IOHaJIbHBIe HCPaBCHCTBA. OcCHOBHEBIE IMpUEMBbl HUX PCHICHUA. HUcnons3oBaHue CBOUCTB U
rpadukoB GYyHKIMI MpU pelleHnH ypaBHEHUN M HepaBeHCTB. Meron untepBasioB. M300paxkenue Ha
KOOPJHMHATHOM IIJIOCKOCTH MHOYKECTBA PELICHUN YPaBHEHUU U HEPABEHCTB C JBYMs IIEPEMEHHBIMU U
UX CHUCTEM.

HpI/IMeHeHI/Ie MAaTeMaTUYCCKUX MCTOAOB I PCHICHUA COACPKATCIBbHBIX 3ada4 U3 PA3JIMYHBIX
oOnacrtei HayKu U pakTuKu. MHTepripeTanus pe3yibTaTa, y4eT peajJbHbIX OrpaHUYCHHH.

Tema 3.2. UppanuoHajibHble yPABHEHH S, HEPABEHCTBA, CUCTEMbI.

WppauronanbHble ypaBHEHUs, HEpPAaBEHCTBA U CHUCTEeMbl. PellleHne uUppanuoHAIbHBIX
ypaBHeHul. HaxoskaeHne 3Ha4YeHUN CTENeHeW C palMOHAIbHBIMU TMoKazatessiMu. CpaBHEHUE
creneneil. [IpeoOpa3zoBaHusi BBIPOKEHUH, COJACPKAINIUX CTECINCHH. PellleHne IMOoKa3aTelbHBIX
YpaBHEHUU.

Pemienne mnpuknagHeix 3amgad. OCHOBHBIE TMPUEMBbI HMX pelIeHUs (BO3BEJACHHE B CTEICHbD,
BBE/ICHHE HOBBIX [IEPEMEHHBIX, Tpauiyeckuii MeTox).

Hcnonp30Banne CBOMCTB U TpaguKoB (DYHKIMIA PU PEIICHUH YPAaBHEHUI U HEPABEHCTB.

Tema 3.3. [loka3zate/ibHbIe YpaBHEHHUSsI, HEPABEHCTBA, CUCTEMbI

[TokazarenbHble ypaBHeHHS. CrocoObl pellIeHUsT TMPOCTEHIIMX M CBOMAIIMXCS K HUM
MOKa3arelibHbIX ypaBHeHUH. [loka3arenbHble HepaBeHCTBA. PermieHue NpOCTEMIIMX MOKAa3aTeIbHbIX
HepaBeHCTB. CHCTEeMbI TOKA3aTelIbHbIX YPABHEHU U HEPABEHCTB.

IIpakTyeckoe 3anaTue Ne3: PenieHue noka3aTellbHbIX YPaBHEHUH.

Tema 3.4. Jlorapupmuyeckue ypaBHeHUs1, HEPaBEHCTBA, CHCTEMbI

Jlorapupmuueckue ypaBHeHUs. CHocoObl pelleHHs NPOCTEHIINX M CBOIAIIUXCA K HUM
norapudmuueckux  ypaBHeHui.  Jlorapudmuueckue ~— HepaBeHCTBA.  PerieHne  mMpoCTEHIMX
aorapupmMuyeckux HepaBeHCTB. CHCTEMBbI IOKA3aTeIbHBIX YPAaBHEHUN 1 HEPABEHCTB.

Hcnonp3oBanne CBOMCTB U IrpadvKoB (PYHKUNN IPU PEILICHUN YPaBHEHUI U HEPABEHCTB.

IIpakTnueckoe 3ansiTue Ne4: Pemnenue orapuMuueckux ypaBHEHU.

Pa3znea 4. OCHOBbI TPUI'OHOMETPUH

Tema 4.1. OcHoBHbIe noHsTUS. Tpuronomerpunyeckue GopmyJibl

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

CuHyc, KOCHHYC, TaHT€HC, KOTaHT'€HC Yucia. TpuroHomerpuueckue (yHKIUH YUCIOBOTO apryMEHTa,
3HAKH UX 3HAYCHUN.

OcHOBHBIE TPUTOHOMETPUUYECKHE TOXkAeCcTBA. PopMysibl puBeeHus. CHHYC, KOCHHYC U TaHT'€HC
CYMMBI M Pa3HOCTH JBYX yrioB. CHHYC W KOCHHYC ABOWHOTO yryia. @opMmysbl MOJOBHHHOIO yTJja.
[TpeoOpa3oBaHusl CyMMbI TPUTOHOMETPUYECKUX (DYHKIMN B MPOU3BEICHUE U POU3BEICHUS B CYMMY.
BripaxkeHue TpuUroHomeTpuyeckux (PyHKIMH 4yepe3 TaHTeHC MOJOBHHHOIO aprymeHTta. Borumcienve
3HAYEHUH 1 TOXKIECTBEHHBIE MPE0OPa30BaHUs MPOCTEHIINX TPUTOHOMETPHIECKUX BhIPayKEHHUIA.

IIpakTuyeckoe 3ansaTHe NeS: [IpeoOpa3oBaHre W BBIYMCICHHE TPUTOHOMETPUUYECKHUX
BBIPAKCHUMN.

Tema 4.2. IIpocreiilne TPUrOHOMETPHYECKHE YPABHEHUS] H HEPABEHCTBA
[Ipocreiiiime  TPUTOHOMETPUYECKUE  YPABHEHUSL. Ilppembr  pemieHus MIPOCTEUIINX
TPUTOHOMETPUUYECKUX ypaBHEHHUH. [Ipocreiiime TpuronoMeTpuueckue HepaBeHeTBa. [locae1oBaTenbHOCTD
pELIeHUs] TPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB. PenieHne mpocTermx TPUroHOMETPUYECKUX
HEPABEHCTB.
OOpaTHble TPUTOHOMETpUYECKUE (PYHKIMH: ApKCUHYC, apKKOCUHYC, apKTaHT€HC.



Tema 4.3. TpuronoMmerpuvyecKue ypaBHeHHsl, HEPABEHCTBA M CHCTEMbI

YpaBHEHHUs], pelIaeMble PA3JI0KEHUEM JeBOM vacTM Ha MHOXUTEIH. OJHOpPOIHBIE
TPUTOHOMETPUYECKHE ypaBHEHHsA IIEPBOM M  BTOPOM  CTENEHU. YPAaBHEHHUsA, peElIacMble
npeoOpa3oBaHUEM CyMM B IPOU3BEACHHE M OOpaTHBIM IpeoOpa3oBaHuEM. TpHUTrOHOMETpUYECKHE
YPaBHEHHs, PEIIAEMbI€ PA3IIMYHBIMUA ITPUEMAMH.

TpuroHomeTpuuecKkue HEPABEHCTBA, CBOAAIIMECS K KBaapaTHbIM. lcrnonb30BaHUE CBOMCTB U
rpaMKOB TPUTOHOMETPHUECKUX (DYHKIMH IPU PEIIEHUU HEPABEHCTB.

OcCHOBHBIE IIPUEMBI PELIEHUS CUCTEM TPUTOHOMETPUUYECKUX YPAaBHEHUH.

Pazgen 5. ®YHKIIMU, UX CBOMCTBA U TPA®UKHA
Tema 5.1. OcHOBHbIE IOHATHS, CBOWCTBA, CIOCOOBI 32 JaHUS
Yucnoast Gpynkiwst. CriocoObl 3a1anust GyHKimu. O0IacTh ONpeIeIeHUs] 1 MHOYKECTBO 3HAUCHH.
CpoiicTBa (QyHKIMH: MOHOTOHHOCTb, OTPAaHMYCHHOCTb, YETHOCTb M HEYETHOCTD,
nepuouYHOCTh (pyHKIMH. [IpoMexxyTKH Bo3pacTaHusi W yObIBaHWS, HauOOJbIIEe W HAMMEHBIIICE
3HAa4YeHHs, TOUYKM OKcTpemyma. ['paduueckas uHTepnperanus. ApUPMETHUYECKHE OIepalu HaJ
bynkusamu. Cnoxnast QyHkuus (komnozunus). [TonsTre o HenpepbIBHOCTH (PYHKIIUU.
I'paduk pyHKIMIA, TOCTpOSHUE TPAPHUKOB (PYHKIHH, 33 JaHHBIX PA3TUIHBIMUA CIIOCOOAMH.
[Mpocreiinme mnpeodpazoBanusi rpadrkoB (YHKIMHA: TapaJUIeIbHBIA MEPEHOC, CHMMETpPUs
OTHOCHUTEJIBHO OC€il KOOpIMHAT WM CHMMETPHUS OTHOCHUTEIIPHO HaJaja KOOPAWHAT, CHMMETPHS
OTHOCHTEJIBHO MPSIMOM Y = X, paCTSHKCHHE U CIKATHE BJIOJb OCEH KOOPIAMHAT.
Ooparnas ¢pyaxnust. O6iacTb onpeaesneHus 1 00JacTh 3HaUeHU 00paTHO# GyHkunu. I'paduk
o0OpaTHON (HyHKIUH.
[Tpumeps! PyHKIIMOHATBHBIX 3aBUCUMOCTEN B PEaIbHBIX MPOIIECCaX U SBICHUSIX.

Tema 5.2. Tpuronomerpunueckune GQyHKIUH

CpoiictBa M TrpadyKM TPUTOHOMETPUYECKUX (YHKIMHA (CHMHYyca, KOCHUHYCa, TaHIeHca U
kotanrenca). I[loctpoenne reomerpuueckux mnpeoOpazoBanuii (casura u aedopmarmu). CBOHCTBa U
rpaguku  OOpaTHBIX TpuUroHoMeTpuueckux ¢yHkiMi. IlpeoOpasoBanust rpaduka  QyHKIHMH.
["apmonnueckue konebanus. [lpuknaansie 3a1aun.

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

Tema 5.3. CreneHHas M noka3arejbHass (PYHKIHH
CreneHHass M Tmoka3aTenbHass (yHKIMM, MX cBoiictBa W rpaduku. Iloctpoenue rpaduxos
CTEMEHHON W TOKa3aTelbHON (DYHKIUI C TOMOIIBI0 TEOMETPUUYECKHUX MTPEOOpa30BaHUM.

Tema 5.4. Jlorapupmuyeckasi pyHkuus
Jlorapupmuueckas GpyHKIMs, ee cBoicTBa U rpadpuku. [Tocrpoenue rpadukoB JorapupmMuIecKoit
(GYHKIMH C TOMOIIBIO T€OMETPUYECKUX TPe0Opa3oBaHU.

Pazgen 6. HAYAJIA MATEMATHYECKOI'O AHAJIN3A
Tema 6. 1. ITociegoBareibHOCTH

beckoHeuHo  yOblBaromiass TreoMeTpHuYecKass Iporpeccuss U ee cymma. YuUCIIOBbIE
nocienoBarenbHocTH. CriocoObl 3a/1aHusI ¥ CBOWCTBA YMCIOBBIX NocienoBareiabHocTel. [lonatue o
npenene  nocnenoparenbHocTH.  CyliecTBOBaHME — Npejiena  MOHOTOHHOM — OrpaHMYEHHOMN
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IIOCJIENOBATEIILHOCTH. CymmupoBaHue IIOCJIENOBATEIILHOCTEH. Beckoneuno yOBIBaromas
reoOMeTpUUEecKasi MPOrpeccus U ee cyMMma.
[TonsiTHe 0 HEMPEPHIBHOCTH (PYHKIIHUH.

Tema 6. 2. DiieMeHThI JUPPePeHINATBLHOTO HCHUCTCHUSA

[TpousBonnas. IloHsiTre 0 MPOM3BOAHON (PYHKIMH, €€ TEeOMETPUYECKHA U (PU3NIECKUN CMBICII.
VYpaBHeHHe KacaTelbHOW K rpaduky ¢yHkuuu. IIpon3BoiHbIe CyMMBI, Pa3HOCTH, IPOU3BEACHUS,
qacTHOTO. IIpoM3BO/IHBIE OCHOBHBIX OJJIEMEHTAapHBIX (QyHKUWi. [lpumMeHeHue NTPOM3BOIHONW K
uccie0BaHuo GyHKIMHM 1 nocTpoeHuto rpadgukos. [IponsBonHbeie 00paTHON GYHKIMU U KOMIO3ULIUU
byHKIMN.

ITprmeps! HCITIONIB30BAHKS TPOU3BOIHOM ISl HAXOXKICHHS HAMITYUYIIErO PEIICHUS B IPUKIIAIHBIX
3amadax. Bropas mpousBojaHas, ee reoMeTpuyeckuii m Qusmueckuii cMpica. [lpumeHenue BTOpO
IPOM3BOJHONW K HCCIIEZOBAaHMIO (YHKLUH M INOCTpoeHuro rpapukoB. HaxoxneHue ckopoctu ais
npoiiecca, 3aJaHHOr0 (OPMYIIOH U rpaduKOM.

IpakTuyeckue 3ansaTusa Ne 6, Ne7: HaxoxxneHue nmpon3BOIHBIX (PYHKITHH.

HccnenoBanue GyHKIHIA C TOMOIIBIO MPOU3BOAHOM U IOCTPOCHUE TPAPHUKOB (yHKITHA.

Tema 6. 3. Dj1eMeHTHI HHTEIPAJIbHOI0 MCYUCICHUS

[TepBooOpaznas. HeonpeneneHuslii uHTerpain U ero coiicrsa. HaxoxkaeHue HeoNpeaerneHHOro
UHTErpaa.

OnpeneneHHbI HHTErpal U €ro TeoOMETpUYeCKUil cMbIci. OCHOBHBIE CBOMCTBA OINPEIEICHHOIO
UHTErpaa.

[TpuMeHeHne onpeeIEeHHOr0 UHTErpaja s HaX0KIEHUS VIO KPUBOJMHENHON TPAIIELIUN.
®opmyna Hetorona—IJleitonuna. [Ipumepsl npumeHeHus nHTerpana B Gu3nKe U1 reoOMETpuu.

IIpakTnyeckoe 3anaTue Ne8: HaxokneHue HEONpPENEIEHHBIX HMHTETPAIOB  METOAO0M
HEINOCPEJICTBEHHOTO UHTETPUPOBAHMUSL.

Pasznen 7. TEOMETPUS

Tema 7.1. KoopanHaTBI H BEKTOPBI

[IpsimoyronbHast (iekapToBa) cHcTeMa KOOpJAMHAT B MpocTpaHcTBe. Popmysia paccTOSHUS
MEXY ABYMS TOUKaMHU. Y paBHEHUS CHEPBI, nI0OCKOCMU U NPAMOU.

BexTopel. Moaynb Bektopa. PaBeHcTBO BekTOpoB. CiiojkeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha uucio. KomnuueapHbsie BekTopbl. IIpoekuusi BekTopa Ha OCb. YTOJI MEXKIY ABYMs BEKTOPaMHU.
Pasnoxenne BekTopa no HampasieHussM. Kommanapsasie Bektopbsl. Koopannatel Bekropa. CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB MPU PEILICHUN MAaTEMaTUYECKUX U MPUKIAIHBIX 3ajay.

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

Tema 7.2. IIpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE

AKCHOMBI CTEpEOMETPUU U TNPOCTEHIINE CIEACTBUS W3 HHMX. B3aMMHOE pacnojoKeHue ABYyX
IOpPSIMBIX B IIPOCTPAHCTBE. YTOJN MEXAy MpsMbIMU. [lapamienbHOCTP MNpAMONW M IUIOCKOCTH,
[apaJJIeIbHOCTh INIOCKOCTEN.

[lepneHauKyasIpHOCTE TPsAMOM H  TIOCKOCTH. CBsI3b  MEXIy MapauIeNbHOCTBIO U
NEPIEHIUKYISIPHOCTBIO NIPSIMBIX M IUIOCKOCTEN. OpTOroHanpHoe npoekTupoBanue. [lepnenaukysp n
HAaKJIOHHasA. YTOJ MEXAy IPSAMOM U INIOCKOCTHIO.

JIByrpaHHBIN yros. Yol Mexay IJIOCKOCTAMU. IIeprneHauKyIspHOCTD ABYX MIIOCKOCTEM.

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

[TapanmnensHoe mnpoekTupoBanue. Ilmomanas opToroHaNbHOW Tpoekiuu. M3o00paxkenue
IPOCTPAHCTBEHHBIX (PUTYD.
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Tema 7.3. MHOTOrpaHHUKH
[TonsiTHE O TEOMETPUUECKOM TEJIE€ U €ro MOBEPXHOCTU. MHOTOTrpaHHUKH.
Bepmmnbl, pebGpa, rpanu MHOrorpaHHuka. Pa3Beprka. MHororpansbele yribl. Beimykiibie
MHOTOrpaHHuKu. Teopema Ditniepa.
[Tpusma. [Ipsimast u HaknoHHas npusma. [IpaBunbpHas npusMma. [apamnenenunesn. Ky6.
IInpamupa. [IpaBriibHas nupamuaa. Y ceuennas nupamuna. Terpasap.
Cummetpuu B KyOe, B mapajiesienuiesie, B Ipu3Me 1 MupaMue.
Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.
[Tnomanps moBepxHOCTH reoMerpuueckoro tena. [lmomaab MoBEepXHOCTH MPU3MbL, THPAMU/IbI,
YCEUEHHOW MUPaMU/IbI.
[IpencraBienre O MpPaBUIBHBIX MHOTOTPAHHUKAX (TeTpasap, KyO, OKTa’aAp, IOAEKadJIp U
HUKOCa3IP).
IpaxkTnueckoe 3ansitue Nel0: [Toctpoenue ceueHuit TeTpasapa v napauiesienune/a.

Tema 7.4. Tes1a 1 NOBEPXHOCTH BpallleHUs
IlosepxHocTs Bpamienus. Teno BpareHus.
Humuaap wu  KoHyC. VYceuenmwwiti xowyc. OcHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTb,
oOpa3ytomiasi, pazBepTka. Ocesvie ceuenus u ceueHus, napaiiesbible OCHOBAHUIO.
[ap u cdepa, ux cedyeHus. B3aumHoe pacmonokeHue IJIOCKOCTH M mapa. Kacamenvhas
nI0CKOCmb K cghepe.
IIpakTuyeckoe 3ansaTue Nell: Beruncienue rmiomnaaM NoOBEpXHOCTEH TreOMETPUIECKUX TE.

Tema 7.5. U3mepenusi B reoMeTpuu

O6nem u ero usmepenue. urerpanbuas popmynina oobema.

®opmynel 00beMa KyOa, IpSMOYTOJILHOTO Mapajuieienunena, TpusMel, nuiauHapa. Gopmyst
o0bemMa TUpaMuIbl B KOHyca. DOpMyIIbl IUIOMAAN TMOBEPXHOCTEH IWIMHIApPA B KOHyca. Dopmyrisl
oObeMa mapa u 1iomaan chepel.

[TogoGue Ten. OTHOIIEHUS TIIOMIAIEH TOBEPXHOCTEN M 00BEMOB TTOIOOHBIX TEI.

IIpakTuyeckoe 3ansaTue Nel2: Beruncienue 005eMOB r€OMETPHYECKHX Tell.

Paznea 8. JIEMEHTBI KOMBUHATOPUKH
Tema 8.1. OcHOBBI KOMONHATOPHKH
OcCHOBHBIE TOHATHUSI KOMOWHATOPHUKHU. 3aJa4yd Ha IMOJCYET YHCJIa pa3MENIeHUH, MepecTaHOBOK,
couyeranuil. Pemenue 3amau Ha mnepeOop BapuanToB. Popmyna OuHoma HproToHa. CBolicTBa
OnHOMUHANBHBIX KO3 punnenToB. TpeyroapHuk [lackans.

Pazznen 9. SJIEMEHTHI TEOPUH BEPOSITHOCTEM I MATEMATHUYECKOM
CTATUCTUKHU

Tema 9.1. OcHOBBI TEOPHH BEPOSATHOCTEH

[TonsitTue coOOBITUS M BEPOSTHOCTU COOBITHA. JlOCTOBEpHBIE W HEBO3MOXKHBIE COOBITHS.
Knaccuueckoe onpenenenne BeposTHOCTEN. Teopema ciokKeHHsI BEpoATHOCTEW. TeopeMa yMHOKEHUs
BEPOSITHOCTEM.

Ilonamue o Hezagucumocmu cobvimuu. Juckpemnas Ccry4auHas 6eluyuHd, 3aKOH ee
pacnpeodenenus. Qucnogvle xapakmepucmuku OUCKpPemHOU CryyatHou eeauyunsl. Ilonamue o 3akowne
bonvbuux yucer.

Tema 9.2. OCHOBBI MAaTeMATHYeCKOH CTATUCTUKH

[IpencraBieHne AaHHBIX B BUE TaOIUIl, auarpamm, rpadukoB. [ exepanrvbhas cOB0KYNHOCHb,
8vl00pKa, cpedHee apugpmemuyeckoe, Mmeduana. Illowamue o 3a0auax Mmamemamuieckou
CMamucmuKu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6eposSmHOCHHbIX MemoOos.
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2.4. IlepeyeHb NPAKTHYECKHUX 3AHATHH

Ne Ne  paznena, HanmenoBanue 3aHATHs KonuuectBo
MpaKkTU4 | TEMbI 4acoB
€CKOT0
3aHATUS
Tema 1.1. IIpakTuyeckoe  3anstue  Nel: Brruncnenue 2
apu(MeTHYECKUX BBIPAKCHUH.
Tema 2.1. IIpakTuyeckoe 3ansitue Ne2: Brruncrnenue 2
apu(MeTUYECKUX BBIPAKEHUH, COAEPXKALIUX CTENEeHU U
KOPHH.
Tema 4.1. IIpakTuyeckoe 3ansitue Ne3d: IIpeoOpasoBanue u 2
BBIYMCJICHHE TPUTOHOMETPUUYECKUX BBHIPAKECHUIM.
Tema 3.3. IIpakTtuyeckoe  3anaTHe  Neqd: Pemenue 2
MOKa3aTeIbHBIX YPaBHEHHH.
Tema 3.4. IIpakTtHyeckoe  3anaTHe  NeS: Pemenue
Jorapu(pMUUECKUX YpaBHEHHI.
Tema 6.2. IIpakTuyeckue 3anaTuss Ne 6: Haxoxnenue 2
MIPOU3BOJIHBIX (DYHKITHH.
Tema 6.2. IIpakTuyeckue 3anaTus Ne7: ccinenoBanue 2
byHKIMI MOMOIIbI0 TPOU3BOAHOW M  TMOCTPOCHUE
rpadukoB pyHKUIUH
Tema 6.3. IIpakTHyeckoe 3ansaTHe Ne§: 2
HaxoxneHue HeonpeneneHHbIX MHTErPajoB METOJI0M
HEMOCPEJACTBEHHOI'O0 HHTETPUPOBAHUSL.
Tema 7.3 IIpakTnueckoe 3ansaTue Ne9: IlocTtpoenue ceueHuit 2
TeTpad/pa U napajieienunesaa.
Tema 7.1 IIpakTnueckoe 3ansaTue Nel0: IIpumenenue 2
BEKTOPOB U KOOPJIMHAT K PEUICHUIO T€OMETPUUECKHUX 3a/1a4.
Tema 7.4 IIpakTuyeckoe 3ausitue  Nell:  Brruucnenue 2
MJI0IIA 1M TOBEPXHOCTEN T€OMETPUUYECKUX TEL.
12. | Tema 7.5 IIpakTnueckoe 3ansitne Nel2: Boruncnenue o6beMoB 2
Te€OMETPUYECKUX TEJl.
Bcero: 24
3.XAPAKTEPUCTHKA OCHOBHBIX BUJI0OB YYEBHOM JESTEJTBHOCTH
CTYAEHTOB
Coaepixanue o0yueHust XapakTepucTHKa OCHOBHBIX BU/I0B [1eSIT€JIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)
BBenenue O3HakOMJIEHHE C pOJIbI0 MaTeMaTHKHd B HayKe, TEXHUKe,

HSKOHOMHUKE, HH()OPMAIMOHHBIX TEXHOJOTHSIX M TPAKTHUECKOMN
JIESITCIILHOCTH.

O3HakoOMJIEHHE C LESIMH U 3a/la4aMH U3YYSHHS] MAaTeMaTUKH
nipu ocBoennu npodeccuii CI10 u cnenmansHocTei CI10

AJITEBPA
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Pa3BuTHe NOHATHS 0 YHCIIE

Breimonunenne apudMeTHyecKux MEUCTBUN HAJ YHUCIAMH,
co4yeTras yCTHbIE U MMCbMEHHBIE IPUEMBI.

HaxoxneHne mnpuONMKEHHBIX 3HAYCHWH BEIWYMH W
MOTPEITHOCTEH BBIYUCICHUN (a0CONMIOTHOM M OTHOCHTEIIBHOMN);
CpPaBHEHHUE YUCIIOBBIX BBIPAKECHUM.

Haxoxnenve ommb0Kk B MpeoOpa3oBaHUAX M BBHIYMCICHHUSX
(OTHOCHUTCSI KO BCEM IYHKTaM MPOrpPaMMbl)

Kopuu, crenenu,
Jorapu(pmsi

O3HakoOMJIEHUE C IOHATHEM KOPHS N-i CTENIEHH, CBOMCTBAMU
pasvKaJioB U paBUIaMU CPaBHEHUS] KOPHEH.

DOopMyIUpOBAaHUE ONPEACICHUS KOPHS U CBOMCTB KOPHEH.
Bbluncnenne M cpaBHEHUE KOpHEH, BBINOJHEHHE NPUKUAKU
3HAYECHUS KOPHS.

[IpeoOpa3oBanue YUCIOBBIX M OYKBEHHBIX BBIPAKECHUH,
COJZIEpIKalINX PajUKalIbl.

BoinonHenne pacuetoB 1o  gopmyinam, COAEpKaIIUM
panuKanbl, OCYLIECTBISSI  HEOOXOQUMbIE  IOJCTAHOBKH U
peoOpa3oBaHus.

OnpeneneHue paBHOCWIBHOCTH BBIPAKEHUHN C pajuKajIaMH.
Pemenne nppanoHaNbHBIX YPaBHEHHM.

O3HaKOMJICHHE C MOHATHEM CTENEHU C JCHCTBUTEIBHBIM
[IOKA3aTeJIEeM.

HaxoxneHne  3HauYe€HUM  CTENEHW, MCHOJIb3Ys  IIpH
HEO0OXOJUMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuchbIBaHUE KOpPHA N-H CTENeHM B BUAE CTENEHU C
JIpOOHBIM MOKa3aTeJIeM U Ha000pOT.

dopMynMpoBaHHE  CBOWCTB  cTemneHeil.  Beruucienue
CTENEHEN ¢ pallMOHAJIBHBIM [TOKA3aTEIEM, BbIIOIHEHUE TPUKUAKI
3HAYEHUS CTENIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre 4YHUCIOBBIX U OYKBEHHBIX BbIpAXKEHU,
colep)KalluX  CTENEHW, NpHUMEHsAsd  cBoWcTBa.  Pemenue
ITOKa3aTeJIbHBIX YPAaBHEHUM.

O3HaKOMJIEHHE C NPUMEHEHUEM KOPHEW M CTENEHEH Ipu
BBIUMCJICHUM CPEIHMX, JEJIEHUU OTpe3Ka B «30JI0TOM CEUECHUU».
Penienne npuKiIaaHbIX 3a7a4 HA CJIOKHBIE POLIEHTHI

IIpeoOpazoBanue
aJredpanvecKux
BbIPaKEeHHU

Breinonnenne npeoOpa3oBaHUil BbIpaXKEHHM, NPUMEHEHHE
(bopMy1, CBA3aHHBIX CO CBOMCTBAMU CTEIEHEH 1 Jorapudmos.

Ornpenenenue oOiactu JTOTTY CTUMBIX 3HAYECHUH
JorapupMHUUEcKoro BblpakeHus. Pemienne norapupMuUecKux
YpaBHEHUU

OCHOBbBI TPUTOHOMETPUH

OcHOBHBIC IOHATHSA

N3yueHne painaHHOr0 METOJAa U3MEPEHUs YIIIOB BPALLECHUS
U UX CBS3U C IpalycHON Mepoil. M300pakeHne yriioB BpaleHUs
Ha  OKpPYXHOCTH, COOTHECEHHE BEIWYUHBI YyIla C  €ro
PacIoI0KEHUEM.

@OopMyNMpPOBaHUE  ONPEHCICHUM  TPUTOHOMETPUUYECKHUX
GbyHKIUI A8 YTI0B TOBOPOTA M OCTPBIX YIJIOB MPSMOYTOJIBHOTO
TPEYTOJIbHUKA M 00BSICHEHHUE X B3aUMOCBS3H

OcHoOBHBIE
TPUTOHOMETPHYECKHE
TOXKIECTBA

[IpuMmeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB
JUTSL BBIYMCIICHHUS 3HAYCHWH TPUTOHOMETPUYECKHX (DYHKIMHA IO
OJTHOM U3 HHUX
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IIpeoGpa3oBanus
npocrenmux
TPUTOHOMETPHYECKHX
BbIpasKeHU I

N3yueHnne OCHOBHBIX (OPMYJ TPUTOHOMETpUHU: (HOpMYIIBI
CII0)KEHHS, YABOCHMUA, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUYECKUX (PYHKLIMH B IPOU3BEACHUE U MPOU3BEICHUS
B CyMMy Y IPUMECHCHUE IIPU BBIYUCICHUM 3HAYEHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUSI U YIIPOLLEHHUS €TO0.

O3HaKOMJIEHHME CO CBOMCTBAMM CHUMMETPUM TOYEK Ha
eIMHUYHON OKPYXHOCTH M NPUMEHEHUE MX Ui BBbIBOJA (hopmyit
IIPUBECHUS

IIpocreitmmne
TPUTOHOMETPHYECKHE
YPaBHEHUS U HEpageHcmea

Pemienne mo Qopmynam u TPUTOHOMETPUYECKOMY KPYTY
IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHHUM.

[IpumeHenne OOMMX METOAOB pELICHHUS YpaBHEHHI
(mpuBeneHUe K JIMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHUS Ha
MHOXUTEIIH, 3aMEHBI HIEPEMEHHOI) pu peueHun
TPUTOHOMETPUYECKUX YPABHEHUM.

YMeHue OTMeyaTb Ha Kpyre pemeHus NOPOCTEeHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB

ApKCHHYC, apDKKOCHHYC,
APKTAHI€HC Y CJIAa

O3HakoMJIeHHE c MOHSTUEM o0OpaTHbIX
TPUTOHOMETPHYECKUX (DYHKIHUH.

N3yueHne  ompeneneHMH — apKCHHyca,  apKKOCHHYCA,
apKTaHreHca uucia, (OpMyIMpoOBaHHME WX, H300pakeHHEe Ha
EAVMHUYHON OKPYKHOCTH, IPUMEHEHUE IPU PELICHUU YPAaBHEHUI

®YHKIUU, UX CBOMCTBA Y TPA®UKH

DOyHKUUH.
IlonsiTHEe 0 HempepLIBHOCTH
pyHxuun

O3HakoMJIeHHE C TIOHATHEM IIEPEeMEHHOH, NpumMepamu
3aBHCUMOCTEHN MEXIy NEPEMEHHBIMH.

O3HakomJieHHE ¢ TMOHATHEM TIpaduka, ONpeieieHHue
NPUHAUIEKHOCTH TOYKM Tpaduky ¢yHkuuu. OnpeneneHue 1o
dopmyine mpocTeimiedl 3aBHCHMOCTH, BHJIAa ee rpaduka.
Bripaxkenue no ¢popmyiie o1HOI nepeMeHHON Yepe3 ApyTHe.

O3HakoMIIEeHHE c OIIpEACICHUEM ¢byHKIMN,
dbopMyIupOBaHHE €TO.

Haxoxxnenue oGmactu ompeseneHuss U 00JacTH 3HAuYEHHM
byHKIMH

CpoiicTBa QyHKIHH.
I'paduyeckas
HHTEpNpeTaAnus.
IIpumeps!
(GYyHKIHOHAIBHBIX
3aBHCHMOCTEH

B pPeaJIbHbIX
npoueccax u siBJIeHUAX

O3HakoMIIeHHE C npuMepamMu (GYHKIMOHATIBHBIX
3aBHCHMOCTEH B peasIbHbIX MPOLIECCAX U3 CMEXHBIX JUCIUILINH.

O3HakOMJIEHME C  JIOKa3aTE€IbHBIMH  PaCCYXACHHUIMHU
HEKOTOPBIX CBOMCTB JIMHEHHOM M KBaJApaTU4YHOM (yHKIUH,
MIPOBEACHUE  MCCIECIOBAHUS  JIMHEWHOW, KYCOYHO-JIUHEHHOM,
JIpOOHO-TMHEWHOM M KBaJApaTU4YHON (QYHKIUI, MOCTPOEHUE HX
rpa¢pukoB. Iloctpoenne u uyreHue rpaduKOB  (QYHKUIHUH.
UccnenoBanme GyHKINN.

CocraBneHue BHJIOB (YHKIMHA IO JaHHOMY YCIIOBHIO,
pelieHune 3a7a4 Ha SKCTPEMYM.

Brinonuenue npeobpazoBanuil rpaduka GyHKIMK

OOpatHble pyHKIIUM

Wzyuenue nousmus obpammuotl pynkyuu, onpeaercHne BuIa
U nocmpoeHue 2epaguxka oOpamHol @QyHKYuu, Haxodxicoeuue ee
obonacmu onpedenenus u obracmu 3sHavenuti. l[lpuMeHeHHE
CBOWCTB (DYHKIUH TNPH HCCICAOBAHUH YPAaBHCHUU M PEUICHUU
337124 Ha KCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (QYHKIIMH

14



Crenennbie,
NoKa3areJjbHbIe,
Jorapupmmnueckue U
TPUTOHOMETPHYECKHE
(pyHknum.

OopaTHble
TPUTOHOMETPHYECKHE
GyHkunu

Brruucnenue 3HaueHni GyHKIMN IO 3HAUEHUIO apTyMEHTa.

Onpenenenue TMONOXKEHUs] TOYKM Ha rpaduke 1o ee
KOOpJMHAaTaM 1 Hao0OpoT.

Hcnonb3oBanne cBOMCTB yHKIMMA JIJIs1 CPAaBHEHUS 3HAYCHUI
CTeTeHel U JTorapu@moB.

[Toctpoenue rpaduKoB CTEMEHHBIX U JIOrapupMUYECKUX
(byHKIMH.

Pemmenuie nokasarenpHbIX U JIOrapuMUYECKUX YPaBHEHUH U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HakoOMJIEHUE C MOHSATUEM HEIPEPBIBHOW IMEPUOAMYECKON
¢yHkuuu, QopMynupoBaHHEe CBOWCTB CHHYyca M KOCHHYCa,
MOCTPOCHUE UX IrpaUKOB.

O3HakOMJICHHE C TOHSATHEM TapMOHMYECKHX KOJCOaHWH H
pyUMepaMu FapMOHHYECKUX KOJeOaHUM Ui OMUCaHUS MPOLIECCOB
B (DU3UKE U IPYTUX 00JacTAX 3HAHUS.

O3HakoMJIEHUE C TMOHATUEM Pa3PbIBHOW IMEPUOIUYECKOM
¢yHKMM, (OpMYJIMPOBAHHWE CBOMCTB TaHI€HCAa M KOTAHIEHCa,
MOCTPOCHUE UX IPaHUKOB.

[Tpumenenue cBoOWCTB (YHKIUI Ui CpaBHEHUS 3HAYCHHIA
TPUTOHOMETPHUYECKUX (YHKUIUH, PEUICHUS TPUTOHOMETPHUECKUX
YPaBHEHUU.

Ilocmpoenue epaghuxos obpammuvlx mpucoHOMemMpu4ecKux
@yHKYyull u onpeodenenue no 2pagpuram ux ceoLcms.

BrimonHenue npeodpa3zoBaHus TpagKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociienoBaTeILHOCTH

O3HakoOMJIEHHE C TIOHATHEM YHCIIOBOH MOCIE0BATEIbHOCTH,
Croco0amu ee 3aJjaHusl, BBIYUCICHUSAMH €€ YWICHOB.

Osnaxomienue ¢ nouasmuem npedeﬂa nocne008amenbHoCmi.

O3HaKkOMJIEHHE C BBIYHCIEHHUEM CYMMBI 0ECKOHEUYHOT 0
YHUCIOBOTO psiAa Ha NPUMEpPE BBIYUCIEHHS CyMMbl OECKOHEYHO
yOBIBaIOIIE T€OMETPUUECKON TPOrPECCUU.

Pemienne 3amau  Ha mpuUMeHEHHE (QOPMYJBI  CyMMBI
0EeCKOHEYHO yObIBaIOIIe reOMEeTpHUECKON MPOTrPECCHH

IIpousBoanasn " ee
NpUMEHeHHne

O3HaKOMJIEHHE C TOHATHEM MTPOU3BOIHOM.

Wzyyenne u QopMmyaupoBaHHE €€ MEXaHHYEeCKOro U
F€OMETPUUECKOT0 CMBICNIA, W3YUYEHHE aJITrOpUTMa BBIYUCICHUS
MIPOU3BOJHON HA MPUMEPE BBIYUCICHUS MTHOBEHHOW CKOPOCTH U
YIJI0BOTO KOd(puItneHTa KacareabHOM.

CocraBieHue ypaBHEHHUs KacaTelbHON B 0OIIIEM BHIE.

VYcBoenne — mpaBun AU EpeHUUpPOBAaHUSA,  TaOJIULIBI
MPOU3BOJHBIX JJIEMEHTAPHBIX (YHKIUH, MpPUMEHEHHE IS
muddepennupoBanusi  GyHKIHUA,  COCTABICHUS  YpaBHEHUS
KacaTeJIbHOM.

W3ydyeHnne TeopeM O CBsI3U CBOUCTB (DYHKIUU W
MIPOU3BOIHOM, (HOPMYITUPOBKA HX.

IIpoBeneHne C MOMOIIBIO MPOM3BOAHOM HCCIIEOBAHMS
byHKIMH, 3a1aHHON (HOPMYJITOi.

YcTaHoBIIeHHE CBSI3M CBOWCTB (DYHKIIMK U TMPOU3BOIHOU IO
uX rpaduxam.

IIpuMeHeHHe TNPOW3BOJHOM JUIsl pelIeHHs 3a7a4y  Ha

15



HaXOKIEHUE HAHOOJIBIIIETO,
HaXO0XJICHHUE YKCTPeMyMa

HAauMCHbBIICIO 3HA4YCHUA M Ha

ITepBooOpa3Hasi m MHTErpaJ

O3HakoMJIEHUE C OHITHEM MHTETpajia U MepBOOOpPa3HOM.

W3ydeHue mpaBuiia BEIUMCICHUS IEPBOOOPA3ZHON U TEOPEMBI

Herorona— JleliOHuIA.

Pemenue 3a1a4 Ha cBsI3b IEPBOOOPA3HON U €€ MPOU3BOJIHOM,
BBIYUCIICHHE NIEPBOOOPA3HOM I JTaHHOU (DYHKITHH.

Pemenne 3a1a4 Ha NpUMEHEHUE UHTErpaja JUisl BBIYMCICHUS
(bU3MUEeCKUX BETMYMH M IUIOIAACH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUsI M CHCTEMBbI

YPaBHEeHU

HepaBeHcTBa HW  cHCTEMBbI
HEPaBEeHCTB c ABYMSI
nepeMeHHbIMH

O3HaKOMJICHHE C TIPOCTEHINMMHU CBEACHUSIMH O KOPHSIX
anreOpandeckux  ypaBHEHHUH,  TOHATUSMU  HUCCIIEJOBAHUS
YPaBHEHUH U CUCTEM YPaBHEHHUH.

N3yueHne TeopuM paBHOCHUIBHOCTM YPAaBHEHMM U €€
npuMeHeHusd. [loBropeHue 3amucu pelIEHUs  CTaHAAPTHBIX
YpaBHEHUM, IPUEMOB IIPe0Opa30BaHusl yPAaBHEHUH AJIsl CBEACHUS K
CTaH/IapTHOMY YPaBHEHHUIO.

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

Hcnonp3oBaHne CBOMCTB U rpaduxkoB (yHKUUN JUIs
pemieHuss ypaBHeHHUH. [loBTOpeHNE OCHOBHBIX NMPUEMOB PELICHUS
CHUCTEM.

Pemenne ypaBHEHMH C IIPUMEHEHHEM BCEX IPHEMOB
(pa3noXeHUsT Ha MHOXKUTENM, BBEJCHHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Tpa)uecKoro MeTo1a).

Pemenne cucreM ypaBHEHUH C NPUMEHEHUEM Pa3IMYHBIX
Croco0O0B.

O3HakomJIeHHE C OOIIMMHU BOIPOCAMHU PELICHHUsI HEPaBEHCTB
U HCIOJIb30BaHUE CBOMCTB M IpauKOB (QPYHKUMH NPH pELICHUH
HEPABEHCTB.

Pemennie HepaBEHCTB U CUCTEM HEPABEHCTB C MPUMEHEHHEM
Pa3INYHBIX CIIOCOOOB.

[IpumeHeHHe MaTeMaTUYEeCKUX METOAOB JJisi pelIeHUs
coJiepKaTeNbHbIX 33/7a4 W3 pPa3IUYHBIX oOjacTell Hayku u
NpakTUKU. VIHTepnpeTupoBaHue pe3yabTaTOB C YYETOM pealbHbIX
OTpaHUYECHUN

3JEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOATHOCTEHN U

CTATUCTUKH

OcHOBHBIC TOHATHUSA
KOMOMHATOPUKH

W3ydyenue mnpaBuiga KOMOMHATOPUKM M TpPHUMEHEHUE MpU
peleHn KOMOWHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 3a7ad METOJIOM Tmepedopa U 1O
IIPABHIIy YMHOKEHUS.

O3HakoMieHHE c MTOHATHSIMHU KOMOMHATOPUKH:
pasMelCHUSIMUA, COYETaHUSIMU, MEepPEeCcCTaHOBKAMU M (HopMylamu
JUTSL UX BBIYUCIICHUS.

OObsicHeHMEe U TpUMeHeHHe (GOopMya Uil BBIYHCICHUS
pa3MelIeHNi, TepecTaHOBOK M COUETaHUM MpU PELIeHUH 3a1a4.

OsznakomiieHne ¢ OuHOMOM HBIOTOHA W TPEYroJbHUKOM
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[Tackas.
Pemenne npakTuueckux 3a1ad ¢ UCHOJIb30BAHUEM IOHATHH
U MpaBWJI KOMOMHATOPUKHU

JJIeMeHTbI TeOPUHU

HSy‘ICHI/Ie KIIACCUYECKOI'0  ONpCACICHUSA  BEPOATHOCTH,

BEPOATHOCTEH CBOWCTB BEPOSATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEM.
PaccmoTpenne npHMEpOB  BBIYMCICHHS  BEPOSITHOCTEH.
Pemienue 3a/1a4 Ha BBIYMCICHUE BEPOSITHOCTEH COOBITHIA
IIpencrasiienue O3HaKOMJICHHE C MPEJCTABICHUEM YHMCIOBBIX JAaHHBIX U UX
JAHHBIX (Ta0aMuBbI, | XapaKTEPUCTUKAMHU.

AMATPaAMMBbI, IPa(uKH)

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

I'EOMETPUA

IIpsiMble U MIOCKOCTH
B IPOCTPAHCTBE

@OopMyIMpOBKAa W IPUBEIEHUE [OKA3aTEIbCTB IPU3HAKOB
B3aMMHOTI'O PaCIOJIOKEHUS IIPSAMBIX U IJIOCKOCTEN. PacniosnaBanue
Ha Yeprexax M MOJEIAX PANIMUHBIX CIYy4acB B3aUMHOIO
PaCIOJIOKEHUS IPSIMBIX U IUIOCKOCTEH, apryMEHTUPOBAaHUE CBOMX
CY>XJICHHI.

@opMyJIMPOBAHUE ONPEICICHUN, NPU3HAKOB W CBOMCTB
NapaJUIEIIbHBIX U NEPIEHIUKYIJIAPHBIX IIJIOCKOCTEH, IBYTPAHHBIX U
JIMHEUHBIX YIJIOB.

BrInosiHEHNE MOCTPOEHUS YITIOB MEXAY HMPSMBIMHU, IIPSIMOU
U IUIOCKOCTBIO, MEXAYy IUIOCKOCTSMH IO OIHMCAHUID H
pacrno3HaBaHUE UX HA MOJEIAX.

IIpuMeHeHne MPU3HAKOB U CBOWCTB PACIIOIOKEHHUS MPSIMBIX
Y IUIOCKOCTEW IIPU PELICHUH 3a1a4.

N300paxeHne Ha pUCYHKax U KOHCTPYHPOBAHHUE HA MOJIENSIX
NEPHNEHAUKYISAPOB Y HAKIOHHBIX K IUIOCKOCTH, IIPSMBIX,
MapaJUIEIbHBIX IIJIOCKOCTEH, YIIIOB MEXAY IPSIMOM M IIIOCKOCTBIO
1 000CHOBaHUE MOCTPOEHUS.

Pemenne 3ama4 Ha BBIYMCICHUE T€OMETPUYECKUX BEIUYMH.
OnucelBaHME PacCTOSHUSA OT TOYKH [0 IJIOCKOCTH, OT MPAMOH 10
IJIOCKOCTH, MEXJY IUIOCKOCTSMH, MEXAY CKPEIIUBAIOLIIUMUCS
HPSMBIMU, MEXKAY MPOU3BOIBHBIMH (PUTYypaMHU B POCTPAHCTBE.

@opMyNIMpOBaHHE M JOKAa3bIBAHHE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpeM CyIIECTBOBAHHUS, CBOMCTBA).

N300paxeHne Ha uyepTexkax M MOJENSAX pPACCTOSHUSA H
000CHOBaHME CBOMX CyxJaeHHil. OmpeneneHue M BBIYHCICHHE
paccrosiHuil B mpoctpaHcTBe. [IpumeHenue Qopmyn U Teopem
IJIAHUMETPUH IS PELLICHMS 3a1a4.

O3HakoMieHHE c MIOHSATHEM [apaJyIeIbHOTO
IIPOCKTUPOBAHUSA U €TI0 CBOMCTBAMU. Dopmynuposarue meopemvl
0 NI0WAOU OPMOSOHANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Tpumenenue Tteopun [Uis OOOCHOBaHMA TOCTPOCHUH H
BBIYMCIICHUM.

ApryMEHTUpOBAaHUE CBOMX CYXACHMM O  B3aHMHOM
PacnoI0KeHUH MPOCTPAHCTBEHHBIX PUryp

MHororpaHHuKu

Onucanue n XapaKTCPUCTUKA Pa3INYHBIX BUO0OB
MHOT'OI'PpaHHUKOB, MEPCUYUCIICHUE UX SJICMCHTOB 1 CBOMCTB.

I/I306pa)KCHI/IC MHOT'OT'PAaHHUKOB U BBIITOJIHCHUEC ITOCTPOCHUA
Ha I/I306pa)KeHI/I5IX 1 MOJCIIAX MHOTOTPaHHHUKOB.
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BrplunciieHne  JIMHEHWHBIX  DJIEMEHTOB U yIVIOB B
MPOCTPAHCTBEHHBIX KOH(MUTYpalusaX, apryMEHTHPOBAaHHE CBOUX
CYyXICHUU.

XapakTepucTuka M H300paK€HUE CEUCHUS, pPA3GepmKU
MHO202PAHHUKOB, BBIYACIICHUE IIJIOIAEH TIOBEPXHOCTEN.

[Toctpoenne mpocTeWUX  CedYeHW Ky0Oa, TPHU3MBI,
nupamubl. [Ipumenenne (akToB U CBEACHUN U3 IIAHUMETPHH.

O3HakoMJIeHHE C BHJAMHU CHUMMETPUH B MPOCTPAHCTBE,
dbopMyJIUpOBaHHE OIpPENCICHH ¥ CBOWCTB. XapaKTEPHCTHUKA
CUMMETPHUU TEJ BPALLIEHUS] © MHOTOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPUH IIPU PELLICHUH 3aa4.

Hcnonp3oBanre npuoOpPeTeHHbIX 3HAHUH ISl UCCIIEAOBAHUS
Y MOJICJIMPOBAHUSI HECTIOKHBIX 3a/1a4.

N300paxeHne OCHOBHBIX MHOTOTPAaHHUKOB W BBIMOJIHEHHE
PUCYHKOB I10 YCIIOBHUSIM 3a/1a4

Tesia 1 MOBEPXHOCTH
BpallleHUus

O3HakoMJIEHHE ¢ BUJAMU TeJl BpalleHUs, popMysupoBaHHe
UX OIPEEIICHUI U CBOWCTB.

DOopMyIUpPOBAaHUE TEOPEM O CEUEHUU Ilapa IJIOCKOCTBIO U
TUIOCKOCTH, KacaTeJIbHOM K cdepe.

XapakTepucTUKa M H300pakeHHe Tell BpalleHUs, MHX
pa3BEpTKU, CEUYCHHUSI.

Pemenue 3a1ay Ha IOCTPOEHUE CEYEHU, BBIYUCIICHUE JUUINH,
paccTosHui, yriaoB, Iuiomane. IlpoBenenne moKazaTeNbHBIX
paccyXIeHHUH IIPY PEILICHUN 3aau.

IIpuMeHeHre CBOMCTB CUMMETPUM IIPU PELICHHH 337a4 Ha
TeJla BpalleHUsl, KOMOMHALIMIO Tell.

N300paxeHne OCHOBHBIX KpYIJIBIX TEJI U BbIIOJHEHHUE
PHUCYHKa I10 YCIOBHIO 3a/1a41

I/I3Mepemm B recOMETpUM

O3HakOMJICHHE C IIOHATUSIMH IDIOMAgH U o0beMa,
aKCMOMaMHM U CBOMCTBaMHU.

Pemenue 3a1ay Ha BEIYUCICHUE TIIOMIAIEH TIIIOCKUX QUTYD C
NPUMEHEHHEM COOTBETCTBYIOIIMX (GopMyn u  (pakToB U3
TJITAHUMETPUH.

N3yuenue TEOpeEM 0 BBIYMCIICHUH 00BEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIICHHE 3a7a4 Ha MpUMeHeHue Gopmyi
BBIYHCIICHHS 00bEMOB.

Wzyyenne  dopmyn s BBIYMCIEHHS — IJIOLIAAEH
IOBEPXHOCTEW MHOTOIPAaHHUKOB U TEJI BPAILLICHHUS.

O3HakOMJICHHE C  METOJOM  BBIYHCICHHS  ILIOIIAIN
MOBEPXHOCTHU CEPHI.

Pemienne 3amad Ha BBIYMCIEHUE IUIOMIAACH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEl

KoopanHaTtel 1 BEeKTOPBI

O3HakoMJIEHUE C TIOHATHEM BeKTOpa. M3ydeHne nexkapToBo
CHUCTEMBI KOOpPAUHAT B IPOCTPAHCTBE, ITOCTPOCHUE IO 3aJaHHBIM
KOOpPIMHATAM TOYEK M IUIOCKOCTEH, HAaxO0XKJIEHHWE KOOpAMHAT
TOYEK.

HaxoxneHvue ypaBHEHHH OKpY>KHOCTH, c(ephl, MIOCKOCTH.
Boruncrnenue paccTossHUN MEKIY TOYKAMH.

N3yueHne  CBOMCTB  BEKTOPHBIX  BEJIMYMH,  IIPaBUI
pa3loKEHUsT BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABUII
HaxOXJEHNUsA KOOPJMHAT BEKTOpa B MPOCTPAHCTBE, MPABUII
JIEHCTBUN C BEKTOPAMM, 3aJAHHBIMA KOOPAMHATAMM.
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IIpuMeHeHHe TEOopUM IIPU PELICHUM 3ahad Ha JEUCTBUS C
BEKTOpaMH. l3ydeHne CKalspHOTO TPOU3BEICHHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHHMsI HPsIMOM UM IUIOCKOCTH. IIpumeHeHue
TEOpPUU IIPpM pEIIEHUW 3aJa4 Ha JEUCTBHUA C BEKTOpPaMH,
KOOPJAMHATHBIA METOJ, IPUMEHEHUE BEKTOPOB JUIS BBIYUCIICHUS
BEJIMYUH YTJIOB U PACCTOSIHUM.

O3HakoMIIEHHE C J0Ka3aTelIbCTBAMH TEOPEM CTEPEOMETPHUU
O B3aHMHOM DpACHOJIOKCHMHM TIPSAMBIX W IJIOCKOCTEH €
HCIIOJIb30BAaHUEM BEKTOPOB

4. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
YYEBHOU JUCIHUATLIAHBI

4.1. TpeboBaHUSI K MUHUMAJIBLHOMY MaTePUATIbHO-TEXHUYECKOMY 00ecTiedeHuI0
Peanu3zanus nmporpaMmmsel TpeOyeT Hatuuue yaeOHOro kabunera MaTeMaTHKH.
O6opynoBanue y4eOHOro KaduHeTa:

- TOCAIOYHBIC MECTA 110 KOJIMYESCTBY O0YYArOIIUXCS.

- pabouee MeCTO MPeroaaBaTeis,

- I0CKa IIKOJIbHAsI

- TIEYATHBIC/ANEKTPOHHBIC IEMOHCTPAIIMOHHBIC TIOCOOUS.

- y4eOHO-METOAMYECKUE TOCOOHS B AIEKTPOHHOM/TICYaTHOM BUJIC

- HoyTOyk e-Machines E644-C52G25MnKkk,

- MyabTUMEUITHBIN TpoekTop Epson eb-x14(g,

- skpad GRANDVIEV 153*203 MW

4.2. UudopmanuonHoe odecrieyeHne o0y4eHunst
ITepeyenb pexkomeHayembIX Y4eOHbIX H3AaHuil, VHTEepHeT-pecypcoB, AONOJHUTEIbHOM
JIMTEPATYphI
OcCHOBHBIC HCTOYHUKH:
1. HNanasia, A.A. Marematuka: yaeOHuk it crya. yapexa. CITIO/A.A. lanasH. - 3-
e uza. - M.: ®opym, 2017.
2. boromono, = H.B.  Maremaruka:  y4yeOHWUK IS CTyA.  YUPEK]I.
CIIO/H.B.boromonos. - M.: FOpaiit, 2017.
3. boromonos, H.B. Matemaruka. 3ajgauu c pemenusiMu. B 2 1.: yueOHoe nocobue
st crya. yupexa. CITO/H.B.boromonos. - M.: FOpaiir, 2017.
4. KpyroBa, M.A. Marematuka B Tabnuuax M cxemax: ydyeOHoe mocobue s
mKoJbHUKOB U abutypuentos/1.A.Kpyrosa, A.C.Kpyrosa. — CII0.: Bukropus mitoc, 2015.
5. SAumenes, JI.T. Marematuka B npuMepax M 3ajadax g NOAroToBku K EI'D u
noctyruieHnto B BY3: yuebnoe nocoodue/JI.T.Slumenes. - 2-e m3a., gom. - M.: By3oBckuit
yuebnuk: UHOPA-M, 2016.

JlonoTHUTeIbHbIE HCTOYHUKH:
1. Anrebpa w Havyaya wmartemaTudeckoro ananmmza. 10-11 xmaccel. bazoBbrit
yYpOBeHb: yueOHHMK nJsi obOmeobpa3oBaTenbHbiX yupexaeHuit/I1.A.Anumos, FO.M.Komsrus,
M.B.TkaueBa u ap. - M.: IIpocsemienue, 2013.

2. boromonos, H.B. I'eomerpus: y4eOHUK JInIE: CTYI. YUPEK.
CIIO/H.B.Boromounos. - M.: IOpaiit, 2017.

3. boromonos, H.B. Ilpaktuyeckue 3aHATHS 1O MareMaTHKe: yuyeOHoe mocobue/
H.B.Boromomnos. - 10-e u3a. — M.: Beicmas mkoma, 2009.

4. I'puropses, CI. Maremaruka: y4eOHMK A1 CTY.. YUPEKI.

CIIO/C.T'.I'puropwes, C.B.MBonruna. - M.: Axanemus, 2014.
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5. I'ycak, A.A. Maremaruka: mnocobue-penerurop/ A.A.I'ycak, I''M.I'ycax,
E.A.bpuunkosa. - MH.: TerpaCucremc: Terpanut, 2013.

6. Kucenes, A.Il. 'eomerpus: yueOnuk / A.Il. Kucenes; mox pen. H.A. I'maronesa.
- M.: ®u3mariurt, 2013.
7. Macnoga, T.H. CnpaBounnk no matematuke/ T.H.Macnosa, A.M.Cyxoackuii. -

M.: Mup u obpazoBanue, 2013.

HNuTepHeT-pecypcebl:

1. Exponenta.ru [DaexTpoHHBIH pecypc]: oOpa3oBaTenbHBI MaTeMaTHYeCKHI
caiT. - Pexxum moctyma: www.exponenta.ru, CBOOOIHBIH.

2. Math24.ru. Marematuueckuit aHaju3 [DneKTpoHHBIT pecypcl:
o0pa3oBaTeNbHBIA MaTEeMaTHYECKUI caiT. - Pexxum noctyna: www.math24.ru, cBOOOTHBI.

3. MareMartuka [DJIEKTPOHHBIH pecypc]: AIEKTPOHHBIA YUEOHBIM KOMIUICKC IS
HIKOJILHUKOB/  OTKPBITBIA  KOJUTEK. - Pexum mgocryna: http://www.mathematics.ru/,
CBOOOIHBII.

5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIBHOU YYEBHOU JUCIIAIIJIMHBbI

KoHTpo.1b M OLeHKAa DPe3ysbTaTOB OCBOCHUS 00IIE00pa3oBaTeNbHON y4eOHON JUCHUILIMHBI
OCYILIECTBIISICTCS TPENOJaBaTesieM B IPOIECCe IPOBENCHHUS MPAKTUUSCKUX 3aHATHH, HPOBEPKE
JOMaIIHUX 3aIIaHI/II>'I, TCCTUPOBAHM:, a4 TAKIKC OLICHKH BBIITOJIHCHUA O6y‘-IaIOHII/IMI/IC$I CaMOCTOATCIIbHBIX
paboT, WHAMBUAYaJIbHBIX 3aJaHUH, IPOEKTOB, uccienoBanuil. [IpomexyTounas arrecranus
IPOBOJIUTCS B (hOpME IK3aMeHa.
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