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1. MOSICHUTEJIbBHASA 3AIIUCKA

1.1. O6saacTh NpUMEHEHNsI TPOTPAMMBI

Pabouass mporpamma o0rieo0pa3oBaTenbHON y4eOHON NUCIUIUIMHBI «MaTeMaTukay siBIsieTCs
YacThI0O OCHOBHOW 0O0pa3zoBaTelnbHONW mporpaMmbl B cootBeTcTBUU ¢ PI'OC mo crnenuaibHOCTH
11.02.09 MHorokaHaibHbI€ TEIEKOMMYHHUKAI[UOHHBIE CUCTEMBI.

B mporpaMMmy BKJIIOYEHO COJepKaHUE, HaIlpaBI€HHOE Ha (OPMUPOBAHHE Y CTYAECHTOB
KOMIICTEHIIMI, He0OX0aUMBIX s KadecTBeHHOTo ocBoeHuss OOII CIIO na 6a3e 0CHOBHOIrO OOIIEro
00pa30BaHus € MOJIYYEHHEM CPEIHEro 00IIero o0pa3oBaHus; IPOrpaMMbl OATOTOBKU CHEIIMATUCTOB
cpennero 3sena (I[IICC3).

OHa sBisieTcst eMMHOM U1 Bcex opM oOydeHust. Pabouas mporpamMma CIIyKUT OCHOBOM JIst
pa3paboOTKM  TEeMaTHYeCKOro IUIaHa M KOHTPOJIbHO -  oneHouHblx  cpeactB  (KOC)
0011e00pa3oBaTeIbHON YU€OHON JAUCIUIUITMHBI 00Pa30BaTEIbHBIM YUPEKICHUEM.

1.2. Mecro o00meo0pa3zoBarejbHOH Y4eOHOH JMCHUILIMHBI B CTPYKTYpe OCHOBHOM
o0pa3oBaTe/IbHOW MNPOrpaMMbI: JTUCIHUIUIMHA BXOJUT B LHUKJI 0OLIe00pa30BaTEIbHBIX YYEOHBIX
mucrumuiia. OcBoeHue 0011e00pazoBaTebHON yueOHOM JUCIUIUTMHEI «MaTeMaTukay CrocoOCTBYET
(GOpPMHUPOBAHHUIO Yy CTYIEHTOB NPO(ECCHOHATBHBIX KOMIETCHIMH 1o crueruaitbHoctr 11.02.09
MHoTroKaHaTbHBIE TEIEKOMMYyHUKAIITMOHHBIE CHCTEMBI.

OpHOBpeMEHHO € MPO(ecCHOHANBHBIMH KOMIETEHIMSMH Y CTYJIEHTOB, OOy4YaloIIUXCS IO
obmieoOpa3oBarenpHO y4eOHOU mucruruinHe «MartemaTtukay CO3MaloTCs TPEINOCHUIKH IS
dbopMupoBaHUg OOIMIMX KOMIETEHIMI: MOHMMATh CYIIHOCTb M COLMAJIBHYIO 3HAYMMOCTh CBOEH
Oynymeit mpodeccuu, MPOSIBIATH K HEW yCTOWYMBBIA HHTEpEC; OPraHM30BBIBATH COOCTBEHHYIO
JeSITeIbHOCTh, BbIOWpAaTh TUIOBBIE METONBI M CIOCOOBI BBHIMOJIHEHHS] MPO(EeCCHOHANBHBIX 3ajad,
OIICHUBATh MX (P(PEKTUBHOCTH U KA4YECTBO; MPHUHUMATH PEIICHUS B CTAHAAPTHBIX M HECTAHIIAPTHBIX
CUTYallUsX M HECTU 32 HUX OTBETCTBEHHOCTb; OCYHIECTBJIATH MOUCK U UCIOJIb30BaHUE HMHPOpMAIIH,
HeoOXxoauMon i 3((HEeKTUBHOTO BBITOJIHEHUS MPOQPECCHOHATBHBIX 3a/1a4, MPOo(pECCHOHATBLHOIO U
JUYHOCTHOTO PAa3BUTHS, MCHOJIb30BaTh HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
npo¢eCCHOHATIBHON JEesTEeNbHOCTH; paboTaTh B KOJUIGKTHBE M KomaHnze, 3(dekTuBHO oOImaThcs ¢
KOJUIETaMH, PYKOBOJCTBOM, TMOTPEOUTEISIMU; OpaTh Ha ceOs OTBETCTBEHHOCTh 3a pabOTy YJICHOB
KOMaH/bl (ITOAYMHEHHBIX), PE3yIbTAaT BBHITIOJHEHUS 3a/JaHUN; CAMOCTOSITEIFHO OMPENENATh 3aaadu
npoecCHOHANBHOTO W JUYHOCTHOTO Pa3BUTHs, 3aHUMAThCS CaMOOOPa30BaHHEM, OCO3HAHHO
TUTAHUPOBATH MOBBIIICHUE KBAIM(DUKAIINH; OPUEHTUPOBATHCS B YCIOBUSX YACTOW CMEHBI TEXHOJIOTUN
B Ipo(heCCUOHATIBHOM IeITEIbHOCTH.

1.3. Ieau m 3agaunm o0meoOpa3zoBaTeIbHONH Y4eOHON MMCUMINIMHBI — TpeOOBaHUA K
pe3yJibTaTaM O0CBOCHHUS 00111e00pa30BATEILHOM Y4eOHOM JUCHMILIIHHBI

OCHOBHBIMH HeJISIMH U3Y4YeHHs POrpaMmbl «MaTeMaTHKa» SABJISIOTCS:

* obecrieyeHre Cc(HOPMHUPOBAHHOCTU TMPEACTABIEHUN O COLUANbHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MATEMATUKH;

* oOecrieuenre CGHOPMUPOBAHHOCTH JIOTHYECKOIO, aJTOPUTMUYECKOTO U MaTeMaTU4YeCKOTro
MBIIUICHHUS,

* obecrieyenrie c(HOPMUPOBAHHOCTH YMEHHI MPUMEHSTH IMOJYYEHHbIE 3HAHUS MpPHU PELICHUU
pa3IUYHBIX 33/1a4;

* o0OecrieueHne CcHOPMUPOBAHHOCTH TMPEJCTABICHUNA O MaTeMaTHKE KaK dYacTh oOIe-
YeIIOBEYECKOW KYJIbTYpPhl, YHUBEPCAIHHOM SI3BIKE HAyKH, MO3BOJIAIONIEM OIUCHIBATH U H3Yy4YaTh
peasbHbIE MPOIIECCHI U SIBJICHUS.

B pe3ynbrare ocBoeHUs y4eOHON AUCIUTIIMHBI CTYJCHT H0JIKEH:

HMeTh NpecTaBJIeHue:

"0 pOJM MAaTeMaTUKH B COBPEMEHHOM MHpPE, MH()OPMAIMOHHBIX TEXHOJIOTUSAX, OOIIHOCTH €€
MOHATUHN U TIPEICTABICHUN;

3HATb!

" OCHOBHBIE MaTEeMAaTUYECKHE OHITUS, (POPMYIIBI U METO/IBI;

yMeEThb:

" IPUMEHATh MaTeMaTUYECKHUE METOJbl K aHaJIM3y, UCCIENOBAHUIO M PELICHUIO MPUKIATHBIX
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3a/1a4;

" ICTIOJIb30BaTh MaTeMaTHYECKHU amnmapaT W MPOCTEHIINe BBIYUCIUTEIbHBIE YCTPOICTBA MpH
BBITIOJIHEHUH MPAKTUUYECKUX PACUETOB.

1.4. Pe3yabTaThbl 0CBOCHUS Y4eOHOM THCHUTIINHBI

OcBoeHne coaepkaHus y4eOHOM AuCHUIUIMHBI «MaTemMaThka» OOeCredYnBaeT IOCTHKECHUE
CTYJIEHTaMH CIIEAYIOUIUX pe3yabmamos:

* TUYHOCMHDBIX:

— c(hOpMUPOBAHHOCTh MPEACTABIECHUN O MaTeMaTUKEe KaK YHHBEPCAaJIbHOM SI3bIKE HAYyKH,
CPEICTBE MOJICTUPOBAHUS SIBIICHUN U MIPOLIECCOB, UIEAX U METOJIaX MaTEMaTUKU;

— T[OHMMaHWE€ 3HAYUMOCTM  MaTeMaTHKW Ui  HAy4YHO-TEXHHYECKOro  Iporpecca,
c(OpPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K 9acTh OOIIEUYeTIOBEYECKON KYJIbTYPHI Yepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHUSI MATEMATUKH, BOJIFOLIUEH MAaTEMAaTUYECKUX HICH;

— pa3BHUTHE JOTHYECKOTO MBIIIJICHHS, MPOCTPAHCTBEHHOTO BOOOPaKCHHUS, aNTOPUTMUYECKOM
KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHHS HA YPOBHE, HEOOXOAMMOM Juisi Oyayiied mpodeccuoHaabHOM
NEeSTENILHOCTH, JUISI TPOJIOJKSHHSI 00pa30BaHus U cCaMOOOpa30BaHMS;

— OBJIQJICHHE MAaTeMaTHYECKMMH 3HAaHUSMU U YMEHHSIMH, HEOOXOAMMBIMU B IOBCEAHEBHOMU
JKU3HM, JUISI  OCBOCHHMS  CMEXKHBIX  €CTECTBEHHO-HAyUHbIX  JUCHUIUIMH W JUCLMIUIUH
po)eCCHOHAIBHOTO IUKJIA, ISl TIOJyYeHUs 00pa3oBaHuUs B 00JIACTAX, HE TPEOYIOMHMX yriayOJeHHON
MaTeMaTHYEeCKOM MMOATOTOBKH;

— TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CAMOOOPAa30BaHUIO, HA TPOTSHKCHUH
BCEH JKM3HH, CO3HATEIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BAHHUIO KAaK YCIOBHIO YCIIEUTHOM
poeCCHOHAIBHON 1 0OIIIECTBEHHON JEATEIbHOCTH;

— FOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPUECKON M OTBETCTBEHHOM JESTEILHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEpPCTHHUKAMU B 00pa3oBaTeNbHOI,
00IIECTBEHHO TIOJIE3HOM, y4eOHO-HUCCIIeI0BATEILCKON, MPOSKTHOW U APYTUX BUAX EATEITHHOCTH;

— OTHOLIEHHE K Mpo(decCHOHANBbHON AeATEeIbHOCTH KaK BO3MOXKHOCTH Y4YacTUSl B pEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIeM;

MemanpeomMemHuulx:

— YMEHHE CAMOCTOSITEIBHO ONPEIENSTh eI IEITETbHOCTH U COCTABIIATH IIaHbI ACSTEIbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIEATEIBHOCTh; HCIIOJIB30BAThH
BCE BO3MOXKHBIE PECYpPChl i JOCTHXKEHHUS TIOCTABJICHHBIX L€l M peanu3aluu IJIaHOB
NEeSITeIbHOCTH; BBIOMPATh yCIIEUTHbIE CTPATErMH B PA3IMYHbIX CUTYaIUX;

— YyMEHHE TMPOAYKTUBHO OOIIAThCS M B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOU
NEeSTENIbHOCTH, YYUTBHIBATh MO3UIMHM JPYTUX YYAaCTHUKOB JAEATEIbHOCTH, 3()(PEKTUBHO pa3pemaTh
KOH(JIUKTHI;

— BJQJICHWEC HaBbIKAMHU II03HABATEIbHOM, Y4EOHO-MCCIEAOBATEIILCKOH W MPOEKTHOMN
NEeSTEIIbHOCTH, HABBIKAMHU pa3pelieHus Mpo0IeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIeHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB MO3HAHMUS,

— TOTOBHOCTh U CIIOCOOHOCTh K CAaMOCTOSITETHbHOW HWH(POPMAIMOHHO-TIO3HABATEIHLHOM
NEeSTENIbHOCTH, BKJIIOYAash yMEHHE OPHEHTHPOBAThCS B PA3IUYHBIX HCTOYHHKAX HHGPOpMAaIH,
KPUTHYECKH OIICHUBATh ¥ HWHTEPIPETHPOBATh HWHQPOPMAIMIO, TMONYYaeMYI0 W3 Pa3IUYHBIX
HCTOYHUKOB;

— BJIaJICHUE SI3BIKOBBIMHM CPEACTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOUKY
3peHus, UCTIONIb30BaTh aJIeKBATHBIE SI3BIKOBBIE CPE/ICTBA;

— BJIaJICHHE HaBBIKAMH ITO3HABATENIbHON pe(IeKCHH KaK OCO3HAHMsI COBEPIIAEMBIX JICHCTBUHN U
MBICTTUTENIBHBIX MTPOLIECCOB, UX PE3YJITATOB U OCHOBaHUI, TPaHMI] CBOETO 3HAHMS U HE3HAHMSI, HOBBIX
MO3HABATENIbHBIX 337]a4 U CPEACTB AJI UXJOCTHIKCHHUS;

— IIeJIEyCTPEMIICHHOCTh B MOWCKAaxX W MPUHATHH pPEUICHHH, cO0O0pa3uTeNbHOCTh U MHTYHIIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH; CTOCOOHOCTh BOCIPHUHUMATH KPAcOTy M TapMOHHIO
MUDA;

npeomemmuuix:



— c(OPMHUPOBAHHOCTH TMPEJICTABICHUI O MaTeMaTHKE KaK YaCTH MHPOBOM KYJIbTYphl U MECTE
MaTeMaTHUKd B COBPEMEHHOM NMBMIIM3AalMM, CIOCO0AaX OMNMCAHUS SBIEHUI peaJbHOrO MHpa Ha
MaTEMAaTUUYECKOM SI3BIKE;

— Cc(hOpPMHPOBAHHOCTh MPEJCTABICHUA O MaTeMaTHYECKUX MOHATUAX KaK BaKHEHIIUX
MaTEMaTHYECKUX MOJEIAX, IO3BOJIIOIIMX OINUCHIBaTh M H3ydaTh pPa3HbIE INPOLIECCHl U SIBJICHHUS;
IIOHUMaHHE BO3MOXHOCTH aKCHOMAaTHYECKOT0 TOCTPOEHUSI MAaTEMAaTUYECKUX TEOPUH;

— BJAJECHHE METOJAaMM [OKa3aTelbCTB U QJTOPUTMOB pELIEHUS, YMEHHE HUX IPUMEHSITH,
IPOBOJIUTH JOKA3aTeIbHbIE PACCYKICHUS B XO/I€ PELICHUS 3a/ay;

— BJAJEHUE CTaHJAPTHBIMH MPUEMaMH pEIICHUS pAlHOHAIBHBIX M HPPALMOHAIBHBIX,
NIOKa3aTeIbHbIX, CTENEHHbIX, TPUTOHOMETPHUYECKUX YpPaBHEHMH M HEPAaBEHCTB, HX CHCTEM;
MCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX NPOTPaMM, B TOM YHCIE ISl MOMCKA IYTH PELICHUS U
WITIOCTPALMK PELICHUs ypaBHEHUN U HEPABEHCTB;

— c(hopMHUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHUAX MAaTEMaTHUYECKOTO aHaIH3a U UX
CBOWCTBAX, BJIQJICHUE YMEHHEM XapaKTepPH30BaTh MOBEACHUE (DYHKIUM, UCIIOJIB30BaHUE MOTYyYEHHBIX
3HAaHUM I ONMCAHUA U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

— BJAJEHUE OCHOBHBIMHU IOHATUSAMH O IUIOCKUX U IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, mX OCHOBHBIX CBOWCTBax; C(QOPMHPOBAHHOCTH YMEHHs pPAaclio3HaBaThb TI'€OMETPHUYECKUE
(Gurypel Ha uepTexax, MOJEJAX M B PEAIbHOM MHpPE; HPUMEHEHHE H3YyYCHHBIX CBOWCTB
reoMeTpuueckux Guryp m Gopmyn A pelieHHs T€OMETPHUECKUX 3aaad M 3aJad C MPaKTUYECKHM
COJIepXKAHUEM;

— c(opMHUPOBAaHHOCTH MPEACTABICHUN O MpoIeccaX M SBJICHUSX, UMEIOMIUX BEPOSTHOCTHBIN
XapakTep, CTaATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAbHOM MHUPE, OCHOBHBIX MOHATHUAX 3JIEMEHTapHOU
TEOPHH BEPOSATHOCTEH; YMEHMH HAXOAWUTh M OICHMBATh BEPOSTHOCTH HACTYIUICHHS COOBITHH B
IPOCTENIINX MPAKTUUECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4ailHbIX BEIUYUH;

— BIJIQJICHUE HABBIKAMU MCIIOJIb30BaHMS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpU pELICHUU
3ajau.

1.5. KonauyecTBO 4YacoB Ha OCBOGHHE NPOrpaMMbl 00mieo0pa3oBaTeIbHON y4eOHOM
AUCUMILIUHBI:

MaKcHMajbHas yueOHas Harpyska oOyuatomierocs 351 yac, B TOM yucle:

oOsi3aTenbHas ayIUTOpHAs yuyeOHast Harpy3ka oOydaromierocs 234 yaca;

camocTosiTenpHas padota oOyuatorierocst 117 yacos.

Bunsl BHEAyAUTOPHOM PabOTHI:

— BBIINIOJHEHHUE TOMAIIHUX 3a1aHUN;

U3y4eHHE MaTepUalloB JIEKIUI, IO KOTOPBIM OCYIIECTBISIETCS pyOeKHbIM KOHTPOJIb;
MOJIrOTOBKA pedepaToB, TOKIA0B, HCCIEI0BATEIBCKUX PadoOT;

— oopmieHne OTYETOB MO MPAKTUYECKUM 3aHATUSM.

Jl1s mpoBepKM 3HaHUM CTYJCHTOB 110 OKOHUYAHUU U3YYEHUS TEM OCYLIECTBIISIETCSA PyOekKHBIN
KOHTpOJIb. VITOroBast hopma KOHTPOJIS 2 CEMECTP - SK3aMEH.



2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM YUEBHOM

TACIATITAHBI

2.1. O0bem 001me00pa3oBaTeIbLHONH YUeOHON JUCHMIIIIMHBI M BUIbI Y4e0HOH padoThl

Bun yueOHo# padoTbl Oo0bem
4ac0B
MakcumanbHas ydyeOHasi Harpy3ka (Bcero) 351
Oo6s13aTe1bHAs ayIMTOPHAs yueOHas Harpy3Ka (Bcero) 234
B TOM YHCJIE:
IIPAKTUYECKUE 3aHATHS 24
CamocTosiTeJibHas padoTa o0yyawinerocs (Bcero) 117
B TOM YHCJIE:
Pabora ¢ xoHcmekToM. IloaroroBka coOOIIEHHH, HOKIIAIOB, CO3IAHHUE
Mpe3eHTalu MO TeMe. BhiMmosHEeHWE WHIMBUAYAJIbHBIX 3aJaHui. Pemienue 117
MPUKJIAHBIX 3a/1a4.
IIpomeskyTOoYHAs aTTeCTAMS: 2 CEMECTP — IK3aMeH
2.2. TemaTuyeckuii nJiaH 001eo0pa3oBaTeJbHON Y4eOHOM THCIUTIIUHbBI
KoanuyecTtBo  ayauToOpHBIX
HaumeHoBaHue pa3iesioB U TeM Teoperneckne|lIpakTn
Bcero 3aHATUA [YeCcKHe
3aHATHSA
BBenenue 2 2 -
Pasznea 1. PazBuTHEe NOHATHSA 0 YHCTIE 6 4 2
Tema 1.1. JleficTBUTENbHBIC YHCTIA 6 4 2
Pasznen 2. Kopuu, crenenn u jorapugpmol 16 14 2
Tema 2.1. KopHu u crenenu 10 8 2
Tema 2.2. Jlorapudmer 6 6 -
Paznen 3. YpaBHeHUus1 1 HEpaBEHCTBA 20 16 4
Tema 3.1. PanuoHanbHble YpaBHEHMs, HEpPAaBEHCTBA, 2 2 -
CUCTEMBI YPaBHEHHUI U HEPABEHCTB
Tema 3.2. HppaunoHalbHbIE ypaBHEHHUS, HEPAaBEHCTBA, 4 4 i
CUCTEMBI
Tema 3.3. }_[OKaBaTeJ'IBHBIe ypaBHEHUS, HEPABEHCTBA, ] 6 )
CUCTEMbI YpaBHEHUI U HEPABEHCTB
Tema 3.4. Jlorapupmuueckue ypaBHCHHS, HEPaBEHCTBA, 6 4 )
CUCTEMbI YpaBHEHUI U HEPABEHCTB
Paznen 4. OCHOBBI TPMTOHOMETPHH 32 30 2
Tema 4.1. OcHOBHbIE MNOHATUSA. TpPUTrOHOMETPUYECKUE 20 18 )
hopMyITBI
Tema 4.2. [Ipocreiinme TPUrOHOMETPUYECKUE YPABHEHUS U 6 6 i
HEpPaBEHCTBA
Tema 4.3. TpuroHoMeTpU4YECKHE YpaBHEHHS, HEPABEHCTBA U 6 6 i
CUCTEMBI
Paszpnen 5. ®ynkumu, ux cBoiicTBa U rpadpuku 18 18 -
Tema 5.1. OCHOBHEIC IIOHSTHS, CBOMCTBA, CIIOCOOBI 6 6 )
3aanus PyHKITUU
Tema 5.2. Tpuronomerpuueckue QyHKIHH 6 6 -
Tema 5.3. Crenennas u mokaszarenbHas (yHKIUU 4 4 -




Tema 5.4. Jlorapudmuueckas GpyHKIUSA 2 2 -
Pa3znea 6. Hauayia MaTeMaTH4€eCKOr0 aHAJIN3A 34 28 6
Tema 6. 1. IlocnenoBaTenbHOCTH 4 4 -
Tema 6. 2. DnemenTsl nudhepeHITMaTbLHOT0 HCUUCICHUS 20 16 4
Tema 6. 3. Di1€MEHTBI HHTErPAIbHOTO UCUUCIEHUS 10 8 2
Paznen 7. 'eomerpus 82 74 8
Tema 7.1. KoopauHaThl 1 BEKTOPHI 14 12 2
Tema 7.2. IlpsiMble U IIOCKOCTH B IPOCTPAHCTBE 22 22 -
Tema 7.3. MHOTOTrpaHHHUKH 22 20 2
Tema 7.4. Tena v NOBEPXHOCTH BpAIICHHUSI 10 8 2
Tewma 7.5. I3MepeHust B reoMeTpuu 14 12 2
Pasznea 8. diieMeHTHI KOMOMHATOPUKH 12 12 -
Tema 8.1. OCHOBBI KOMOWHATOPHUKH 12 12 -
Pazgen 9: JJleMeHTbl TEOPpHUHM BEPOSITHOCTEH M 12 12 )
MATeMATHYECKOIl CTATHCTUKHU
Tema 9.1. OCHOBBI TE€OPUHU BEPOSATHOCTEN 8 8 -
Tema 9.2. OCHOBBI MaTeMaTH4eCKOM CTATUCTUKU 4 4 -
Hroro: 234 210 24

2.3. Conep:xanue 001eo0pa3oBaTeIbHON Y4eOHON TUCUUIIMHBI
BBEJEHUE
MaremaTuka B HayKke, TEXHUKE, SKOHOMUKE, MH()OPMAIIMOHHBIX TEXHOJOTUAX M NMPAKTHYECKOU
nestenbHOCTH. Llenn ¥ 3amauM W3ydeHUss MareMaTuku 1pu ocBoeHuu mnpodeccuit CIIO u
cuenuainpHocten CIIO.

Paznen 1. PABBUTUE ITOHATHUSA O YUCJIE
Tema 1.1. [leiicTBUTEIbHBbIE YHCJIA.
Ilensie m panuoHanbHbIe umcia. JleWicTBuTenbHble uynciaa. Moayns uucna. [IpubnkeHHbBIC
BeIurciaeHud. IloagTHe KOMILUIEKCHOrO Yuciaa. MHUMasa cAuHUIA.
IIpakTuyeckoe 3anaTue Nel: Beruncienue apuMeTHIECKUX BRIPKCHHIM.

Paszpen 2. KOPHU, CTEIIEHU U JIOT'APU®PMbI

Tema 2.1. KopHu u crenenn

Crenenn u kopHu. KopHHM HaTypajdbHOW CTENEHM M3 YUC]Ia W UX cBoMcTBa. CTENEeHU C
palroOHATBHBIMH MOKA3aTENsIMU U UX CBOMCTBA. CTENEeHH C IeHCTBUTEIbHBIMU MTOKA3aTENSIMU.

CBolicTBa CTENEHUW C JIEUCTBUTENIBHBIM IIOKa3areyieM. BpluMclieHuEe M CpaBHEHHUE KOPHEM.
Brinonnenue pacueToB ¢ paaukanamu. [IpeoOpa3oBaHue CTEIEHHBIX BBIPAKCHUH.

IIpakTuyeckoe 3ansTHe Ne2: Brruucnenue apudMETHYECKUX BBIPAKCHHUH, COJEpKAIINX
CTENEHU U KOPHHU.

Tema 2.2. Jlorapudm. Jlorapudm uncia.

Jlorapudm. Jlorapudm uymcna. OcHOBHOE JorapudMUYEcKoe TOXIECTBO. JlecaTuyHbIe
norapudmMbl W uX cBoWcTBa. Harypanbabie mnorapudmel. [lpaBwia neiicTBuili ¢ jgorapudMamu.
[IpeobpazoBanue sorapupmMuuecKkux BbolpakeHU. Haxoxaenue 3HaueHud Jorapupma 1O
IIPOM3BOJILHOMY OCHOBaHUIO. [lepexon oT ofHOTO OCHOBaHMS K Apyromy. BeluncieHue u cpaBHEHHE
norapugmos. JlorapudmMupoBaHue U NOTEHIUPOBAHUE BBIPAKECHUH.

[TpuOnkeHHbIe BHIYMCICHUS U PELIeHHs] TPUKIIaIHbIX 3a1a4.

Pemenune norapuMuieckux ypaBHEHHI.

Pasznen 3. YPABHEHUSA U HEPABEHCTBA
Tema 3.1. PaniuoHajibHble YPABHEHUS, HEPABEHCTBA, CUCTEMbI



PaBHOCWIBHOCTH ypaBHEHUN, HEPABEHCTB, CUCTEM.

PanyonanbHbele ypaBHeHUs U cucTeMbl. OCHOBHBIE NpUEMBbl HUX pelieHHs (pa3jokKeHHue Ha
MHO>KUTEIIN, BBEJICHUE HOBBIX HEU3BECTHBIX, OACTAHOBKA, TpahyuuecKuil METO).

PatmonansHbie HepaBeHCTBA. OCHOBHBIE TPUEMBI MX pelieHud. Vcrnoiap30BaHHE CBOWCTB M
rpa¢ukoB GyHKUMN NpU PELICHUH ypaBHEHUH W HepaBeHCTB. MeToj mHTepBajioB. M300pakeHune Ha
KOOPAMHATHOM IUIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHH U HEPAaBEHCTB C IBYMS IIEPEMEHHBIMH H
UX CUCTEM.

[IpuMeHEeHHEe MAaTeMaTUYECKUX METOJOB Ul PEIIECHUS COACPIKATEIbHBIX 3aJad U3 pa3IM4HbIX
o0acTeil HayKH U NPaKTUKU. VIHTepripeTaus pe3yabTara, yueT pealbHbIX OrpaHUYCHHH.

Tema 3.2. HppaunoHaibHble YpaBHEHHS], HEPABEHCTBA, CHCTEMBbI.

HppauvoHanbHbIE ypaBHEHUs, HEPABEHCTBA W CHUCTEMBbl. PellleHHe uppalnrOHaIbHBIX
ypaBHeHHH. HaxoxneHne 3HaueHWil CTeNeHed C paluOHAJIBHBIMM MoKa3aTensiMu. CpaBHeHHE
creneHedd. IIpeoOpa3oBaHusi BBIpAXCHHUH, COJEp)KAIIUX CTEMEHW. PemeHne mMoKa3aTeIbHBIX
YpaBHEHUM.

Pemenne npuxiagaeix 3anad. OCHOBHbIE TNPUEMBl UX pELIEHUS (BO3BEJIEHUE B CTEMEHbD,
BBEJICHUE HOBBIX IEPEMEHHBIX, TPaUIECKUI METO.).

Hcnonp3oBanne CBOWCTB U rpadMKoB (DYHKITUN TTPH PEIICHUN YPaBHEHUN U HEPABEHCTB.

Tema 3.3. [loka3are/ibHbIe YpaBHEHHMS], HEPABEHCTBA, CHCTEMbI

[TokazarenpHbie ypaBHeHUs. CrmocoObI pELICHUs] MPOCTEUIINX M CBOMAIIMXCA K HUM
MoKa3zaresibHbIX ypaBHeHWH. [loka3aTenbHblE HEpaBEHCTBA. PemieHwe MpoCTeMIMX MOKa3aTeIbHbIX
HCPABCHCTB. CucreMbl II0Ka3aTeIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

IIpakTnyeckoe 3ansitue Ne3: PelieHre noKka3aTelbHbIX YPABHEHHIA.

Tema 3.4. JlorapudMuyeckue ypaBHeHHs], HEPABEHCTBA, CHCTEMbI

Jlorapudmuueckre ypaBHeHUs. CHocoObl pEIIeHUs] MPOCTEHININX ¢ CBOASIIMXCS K HUM
norapumuueckux  ypaBHeHWi.  Jlorapmbmudeckne — HepaBeHCTBA.  PeleHwe  IpOCTEHMITUX
JorapuMUYecKrx HepaBeHCTB. CHCTEMBI MOKA3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

Hcnonp3oBanne cBOWCTB U rpadMKoB (DYHKITUN TTPH PEIICHUN YPaBHEHUN U HEPABEHCTB.

IIpakTnyeckoe 3ansiTue Ne4: Perienue norapuMuyeckux ypaBHEHUI.

Paznen 4. OCHOBbBI TPUTI'OHOMETPUH

Tema 4.1. OcHoBHBbIe OHATHSA. TpUroHoMerpudeckue GopmMyJabl

Paguannas mepa yrina. BpamarensHoe nBrkenre. COOTHOLICHUSI MEXTy TPaJlyCHOM U paguaHHON
MEpaMu yria.

CuHyc, KOCUHYC, TAaHT€HC, KOTAHT'€HC Yucia. TpuroHomeTpudeckue (PyHKIUHM YUCIOBOTO apryMEHTa,
3HAKHU WX 3HAYCHHH.

OcHOBHBIE TPUTOHOMETPUUECKHE TOXkAeCTBA. DPopMyIibl puBeeHus. CHHYC, KOCUHYC U TaHT'€HC
CyMMBI U Pa3HOCTH JBYX YIJIOB. CHHYC M KOCHUHYC JBOMHOrO yria. @opMyiibl IOJOBUHHOIO YIJIA.
[IpeoOpazoBanusi CyMMBI TPUTOHOMETPUYECKUX (PYHKIUN B MMPOU3BEACHUE W TIPOU3BEIICHUS B CYMMY.
BripaxkeHue TpuUroHoMeTpuyecKuX (YHKIHMM uepe3 TaHTeHC MOJIOBUHHOIO aprymeHTa. BorumcieHve
3HAYEHUH U TOXKIECTBEHHBIE MPE0OPa30BaHMs MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAXKECHHUIA.

IIpakTnyeckoe 3ansTHe NoS: [IpeoOpazoBanre W BBIUMCICHUE TPUTOHOMETPUUYECKHIX
BBIPAKCHUM.

Tema 4.2. IIpocTeiiline TPUTOHOMeTPUYECKHE YPABHEHHS M HEPABEHCTBA
[Ipocreitme TPUTOHOMETPHUUECKHE YpaBHEHHUSI. [Tpuemsl pereHus MPOCTEHIITNX
TPUTOHOMETPUUECKUX ypaBHeHUM. [IpocTeiime TpuronomeTpudeckre HepaseHceTsa. [lociaenoBarensHOCTD
pEeLIeHHS] TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB. PelieHne mpocTenmx TPUrOHOMETPHUYECKUX
HEPABEHCTB.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIMU: apKCUHYC, apPKKOCHHYC, APKTaHT€HC.



Tema 4.3. Tpuronomerpuyeckne ypaBHeHHsl, HEPABEHCTBA H CHCTEMbI

VYpaBHeHUs, pemaemMble PaszioKEHUEM JIEBOM 4YacTh Ha MHOXHUTENIH. OIHOPOIHBIC
TPUTOHOMETPUYECKUE  YpABHEHUs TIIEPBOM UM  BTOPOM  CTENEHU. YPAaBHEHUS, pEIIacMble
npeoOpa3oBaHWEM CYMM B TPOM3BEACHHE W OOpaTHBIM IpeoOpa3oBaHHEM. TpPHUTOHOMETPUUECKHUE
YpaBHEHUS, PellIaeMble Pa3TUYHBIMU IPUEMAMH.

Tpuronomerpruyeckue HepaBEHCTBA, CBOJSIIMECS K KBaJpaTHbIM. Vcmonb3oBaHUE CBOWCTB U
rpaduKOB TPUTOHOMETPUUECKUX (DYHKIIMI TPU pELICHUH HEPaBEHCTB.

OcHOBHBIE IPUEMBI PEIICHUS CHCTEM TPUTOHOMETPUYECKUX YPaBHEHUH.

Pa3znen 5. DYHKIIUA, UX CBOMCTBA 1 TPA®UKHU
Tema 5.1. OcHOBHBIE NOHATHSA, CBOMCTBA, CMOCOOLI 3aJaHUA
Yucnosas ¢pynkuust. CriocoOb! 3amanus GpyHkimu. O61acTh onpeieeHns 1 MHOKECTBO 3HAUCHUH.
CpoiicTBa (QyHKIIMM: MOHOTOHHOCTh, OTPAaHHMYCHHOCTh, YETHOCTb M HEUYETHOCTb,
nepuou4HoCcTh (pyHKIMH. [IpoMexyTku Bo3pacTaHuss W yObIBaHUS, HauOoOJbIllee W HaMMEHBIIIEE
3HAYCHUs, TOYKM OKCTpemMyMa. ['paduueckas wuHTepnperanus. ApUPMETHUYECKHE OICpaIld HaJ
dbyaknusamu. Cnoxsas QyHkuus (kommno3uius). [Torstie o HenpeprIBHOCTH (QYHKIIUU.
I'paduk dhynkmmi, mocrpoenue rpapukoB GpyHKIMH, 3aJaHHBIX PA3TUIHBIMHA CIIOCOOAMH.
[pocreiime npeoOpasoBanust TpagukoB (yHKUIMIA: TapasIeNbHBIA TEPEeHOC, CUMMETPHS
OTHOCHUTEJIBHO OC€il KOOpIWHAT M CHMMETpPHUSI OTHOCHTEIBHO Hadyalla KOOPAHMHAT, CHMMETpHS
OTHOCHTEJIBHO MPSIMOM Y = X, pacTsDKEHHE U C)KaTHE BJOJIb OCe KOOpAUHAT.
O6parnas ¢pynknus. O6mactTh onpeeraeHuss U 001acTh 3HaYeHU oOpaTHOUW GyHKIMH. ['paduk
00paTHO (HyHKIIHH.
[Tpumeps! PYHKIIMOHATBHBIX 3aBHCUMOCTEH B PEabHBIX MPOIECCax M SBICHUSIX.

Tema 5.2. Tpuronomerpudeckue (PyHKIMHU

CpoiictBa u Tpaduku TpUTOHOMETpUYEeCKMX (YHKIMH (CHHYca, KOCHHYyca, TaHTeHCa |
kotanreHca). Iloctpoerne reomerpuueckux npeoOpazoBanuii (cmBura u nedopmanmu). CBOHCTBA U
rpapuku  oOpaTHBIX TpuroHoMmerpudeckux QyHkuuii. IlpeoOpasoBanust rTpaduka QyHKIUH.
["apmonnueckue konebanus. [Ipuknaaabie 3aqaun.

[Moctpoenne rpaduKoB TPUTOHOMETPUYECKHX (YHKIMHA C TIOMOIIBIO TEeOMETPUUYECKUX
npeoOpa30BaHUA.

Tema 5.3. CreneHHas ¥ moka3arejbHass (QYHKIHU
CrenenHass W mokaszaTenbHass (yHKIMH, MX cBoWictBa W rpaduku. Iloctpoenue rpaduxos
CTENEHHON W TOKa3aTelbHOM (PYHKITUH C TOMOIIBI0 T€OMETPUUECKHUX MPeoOpa3oBaHMiA.

Tema 5.4. Jlorapupmuyeckas pyHkuus
Jlorapupmuyeckast GpyHKIMs, ee cBoicTBa U rpaduku. [Tocrpoenue rpadukoB sorapupmMUIecKoit
(GYHKIIUY C TIOMOIIBI0 TEOMETPUUECKHUX MPEe0Opa3OBaHMIA.

Paznea 6. HAYAJIA MATEMATHYECKOI'O AHAJIN3A
Tema 6. 1. ITlocaenoBaTeJLHOCTH

beckoneuno yObIBaomias reomerpuyeckass Imporpeccus ©u ee cymma. YucioBbie
IOCIACA0OBATCIIbHOCTHU. CHOCO6BI 3aJaHug 1 CBOMCTBA YHUCIIOBBIX HOCHGHOB&TCHBHOCTCﬁ. Iloustue (0]
npenene  mociegoBarenbHOCTH.  CyliecTBOBaHME — MpeAelia  MOHOTOHHOM — OTpaHHMYEHHOMN
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IIOCJIEI0BATEIbHOCTH. CymmupoBanue  mocienoBarenbHocTeld.  beckoHeuHo — yOwbIBaromias
reoMeTpuyecKas porpeccus U ee cyMmma.
[TonsiTHE O HEMPEPHIBHOCTH (PYHKIIHH.

Tema 6. 2. dieMeHTHI 1M PepeHIHATBLHOTO0 HCYHUCTICHUS

[TpousBoanas. [lonsTHe 0 MPOU3BOAHONW (PYHKINHU, €€ TEOMETPUUECKUN M (U3UIECKUN CMBICI.
VYpaBHeHue kacarenbHOM K rpaduky ¢(yHKiuu. [Ipou3BOAHBIE CyMMBI, pa3HOCTH, MPOU3BEICHHS,
qacTHOTO. [IpOM3BONHBIE OCHOBHBIX DJJEMEHTapHBIX (QyHKIUNA. [IpumMeHeHne NPOU3BOAHOU K
ucce1oBaHuIi0 (PyHKIHMHI 1 ocTpoeHuto rpadukos. [Ipon3BoaHbie 00paTHON (GYHKIMN U KOMIIO3HIIUN
byHKINH.

[Ipumeps! ucnonb30BaHMs IPOU3BOAHOM 171 HAXOXKIEHUS HAWJIYUIIEr0 pELIEHMs] B IPUKIIAIHbBIX
3amauax. Bropas mpouw3BojHas, ee reoMeTpudecKuid u (usmyeckuii cMmbici. [IpumeHeHue BTOpOM
IPOM3BOJHONW K HCCIEAOBaHUIO (YHKUMH M TOCTpOeHHuIo rpadukoB. HaxoxkaeHHe CKOpOCTH IUist
mpoiiecca, 3a1aHHoro GopMyIioi u rpaduKom.

IpakTuyeckue 3anaTus Ne 6, No7: HaxoxaeHne mpou3BOIHBIX (yHKITHH.

HccnenoBanue GyHKIMHA ¢ TOMOIIIBIO TPOU3BOAHON U MTOCTPOCHUE TPAPUKOB (PYHKITHHA.

Tema 6. 3. DjiIeMeHTbI HHTEIPAJIBLHOT0 HCYUCTCHUS

[lepBooOpa3nas. HeonpeneneHHblii UHTErpan M ero cBoicTBa. HaxoxIeHue HeonpeneaeHHOro
UHTErpaa.

OmnpeneneHHbIl UHTErpal U €ro reoMEeTpUYECKUi cMbIci. OCHOBHBIE CBOMICTBA OINPEEIEHHOTO
UHTErpaa.

[IpuMeHeHue ONpeesIeHHOr0 HHTETpala Ul HaXO0KASHUs IUIOIIAAN KPUBOJIUHEUHON TpaleLuu.
®opmyna Hetorona—JleliOnuna. [Ipumeps! mpuMeHeHns UHTETpasia B PU3UKE U TEOMETPHH.

IIpakTnyeckoe 3anaTue Ne§: HaxoxneHue HEONPENENEHHBIX HWHTETPAIOB  METOAOM
HEIOCPEACTBEHHOTO UHTETPUPOBAHUS.

Paznen 7. TEOMETPUSA

Tema 7.1. KoopanHaThI H BEKTOPBI

[IpsimoyronbHasi (iekapToBa) cHcTeMa KOOpIMHAT B MpocTpaHcTBe. Dopmyna paccTOSHUS
MEXy ABYMS TOUKaMHU. Y paBHEHUS CHEPBI, nIOCKOCMU U NPAMOU.

Bekropel. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. CIlI0)KE€HHE BEKTOPOB. Y MHOKEHHUE BEKTOpa
Ha uucio. KomnuneapHbsie BeKTOpbl. [Ipoeknus BeKTOopa Ha OCbh. YTOJI MEXIY ABYMsI BEKTOPaMH.
Paznoxxenue Bexktopa no HampasiaeHussM. Kommianapaeie BekTopsl. KoopaunaTtel BekTopa. CkansipHoe
IIPOU3BE/IEHNE BEKTOPOB.

Hcrnonbs3oBaHne KOOPAMHAT U BEKTOPOB IPU PEIIEHUH MATEMAaTUYECKUX U NMPUKIAIHBIX 3a4a4.

IIpakTnyeckoe 3anaTue Ne9: IIpumeHeHHe BEKTOPOB M KOOPAMHAT K PELIECHUIO
F€OMETPUUYECKHX 3a]au.

Tema 7.2. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

AKCHOMBI CTEpEOMETPUHU U IPOCTEHIIME CIEACTBUS M3 HHUX. B3auMHOE pacrojokeHue IByX
OpSMBIX B IPOCTPAHCTBE. YTOJN MeExXAy mpsAMbIMU. [lapamienbHOCTs NpAMOW M IUIOCKOCTH,
[apaJIEIbHOCTh INIOCKOCTEN.

[lepieHANMKYASIPHOCTh HPAMOM M TUIOCKOCTH. CBA3b MEXKIY NapauieIbHOCTBIO U
NEPIEHUKYIPHOCTBIO IPSIMBIX M IUIOCKOCTEN. OpTOroHanbHOE IpoeKkTupoBanue. [lepnenaukynsp u
HAaKJIOHHAsA. YTOJI MEXAY NPSIMOU U TIIOCKOCTHIO.

JIByrpaHHBIN yrois. Yroi Mexay IJIOCKOCTAMU. [IeprneHauKyISpHOCTD ABYX INIOCKOCTEH.

['eomeTpuyeckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MapaliedbHBIH MEPEHOC, CHUMMETpUs
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapamnmensHoe mpoekThpoBaHue. Ilmomaas opTOoroHaNbHOW Tpoekiuu. M3o0paxkeHue
IPOCTPAHCTBEHHBIX (PUTYD.
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Tema 7.3. MHOrorpaHHMKH
[TonsiTHE O rEOMETPUUECKOM TEJIE U €r0 MOBEPXHOCTH. MHOTOIrpaHHUKH.
Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Pa3zBeprka. MHororpanHble yribl. Bsimykibie
MHOTrorpanHuku. Teopema Diiepa.
[Tpusma. Ipssmas u HakaoHHas npusma. [IpaBunbsHast npusma. [apannenenunen. Ky6.
[Tupamupa. [TpaBunibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.
CummeTpu B KyOe, B mapajuiesienuIesie, B Ipu3Me 1 MUpaMue.
Ceuenus xKy0a, IpU3Mbl U TUPAMU/IBL.
[Inomanpe MOBEpPXHOCTU reoMeTpuueckoro Tena. [lmomans MoBEpXHOCTH NPU3MBI, TUPAMU/IBL,
YCEUEHHOU MUPaMU/IbI.
[IpencraBneHne O TpPaBUIBHBIX MHOTOIPAaHHMKAX (TeTpa’np, KyO, OKTa’ap, AOAEKa’ap M
HUKOCadIP).
IIpakTuyeckoe 3anaTue Nel(: [loctpoenue ceuennii Terpasrapa U napaieiaenunesa.

Tema 7.4. Tes1a 1 NOBEePXHOCTH BpallleHHUSA
[ToBepxHOCTH BpaiieHus. Teno BpaleHusl.
Hunuaap u  koHyc. Vceuewnwii kouyc. (OCHOBaHWE, BBICOTA, OOKOBas IOBEPXHOCTD,
oOpa3yromas, pa3Beprka. Ocesvie ceuenus u ceueHus, napaiesbible OCHOBAHUIO.
Hlap u cdepa, ux cedeHus. BzaumHoe pacrmoiioXeHHE IUIOCKOCTH M mapa. Kacamenvhas
n10CcKOCmb K cghepe.
IIpakTyeckoe 3ansaTHe Nell: Beiunciienue mionaay NoOBEPXHOCTEN T€OMETPUIECKUX TEI.

Tema 7.5. U3MepeHns B reoMeTpHHU

O06nem u ero usmepenue. Uuterpanbaas popmyna oobema.

®opmyinel o6bemMa Ky0a, MPSIMOYTOJBLHOTO MapajuleNenunena, Ipu3Mel, HuimHapa. Dopmyssl
o0bemMa mupaMuIbsl U KoHyca. DOopMysbl MIIOMIAAN MOBEPXHOCTEH IWIMHIApA U KoHyca. Dopmysibl
o0beMa Imapa u mIonaau cepsl.

[TonoGue Ten. OTHOIIEHUS TIJIOMIAIEH TTOBEPXHOCTEN M 00BEMOB MOAOOHBIX TEJ.

IIpakTnyeckoe 3anssTue Nel2: BerunicneHre 00beMOB T€OMETPHUYECKUX Tell.

Paznen 8. JIEMEHTBI KOMBUHATOPUKHU
Tema 8.1. OcHOBBI KOMOMHATOPHKH
OCHOBHBIE MOHATHA KOMOMHATOPUKHU. 3aJaud Ha MOJCYET YMCiIa pa3MeEIleHUH, epecTaHOBOK,
coueranuii. Pemenue 3amau Ha mnepebop BapuantoB. Dopmyna OunHoma Heiorona. CBoiicTBa
OmHOMUHANBHBIX KodhummenToB. Tpeyronpauk [Tackas.

Pazgen 9. JJEMEHTBI TEOPUU BEPOSITHOCTEA U MATEMATHYECKOU
CTATUCTUKHU

Tema 9.1. OCHOBBI TeOPUM BePOSATHOCTEH

[ToHsATHE CcOOBITHA M BEPOATHOCTU COOBITHS. JlOCTOBEpHBIE M HEBO3MOYKHBIE COOBITHSL.
Kiaccuueckoe onpenenenue BeposiTHocTel. Teopema ciaoxkeHus: BeposiTHocTe. Teopema yMHOXKEHHUS
BEPOSATHOCTEM.

Ilonsamue o Heszagucumocmu cobvimuu. Juckpemnas Ccry4auHas 6eluduHd, 3aKOH ee
pacnpeodenenus. Qucnogvle xapakmepucmuku OUCKpemHOU CryuatiHou eeauyunsl. [lonamue o 3akomne
bonvuux yucer.

Tema 9.2. OcHOBBEI MAaTeMaTHYECKOH CTATHCTHKH

[IpencraBnenre AaHHBIX B BUJE TaOIHI], Auarpamm, rpaukoB. [ eHepanbHas cO80KYNHOCHDb,
8vl00pKa, cpedHee apugpmemuyeckoe, Mmeduana. Illonamue o0 3a0auax MamemMamuieckou
CIMAMuUCmuKu.

Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 8eposimHOCIMHbBIX MEmO008.
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2.4. [lepeyeHb NPAKTHYECKUX 3aAHATHH

Ne Ne  pasznena, HaumenoBanue 3ansatus KonuuectBo
NPaKTU4 | TEMBbI 4acoB
€CKOro
3aHSATHUS
Tema 1.1. IIpakTnyeckoe  3amaTme  Nel:  Briumcienue 2
apu(MeTHUYECKUX BBIPAKEHUH.
Tema 2.1. IIpakTuyeckoe 3ansitue Ne2: Brruucnenue 2
apu(MEeTUYECKUX BBIPAKEHUH, COAEPKAIIUX CTEHCHH U
KOPHH.
Tema 4.1. IIpakTuuyeckoe 3anatue Ne3: IlpeoOpazoBanue u 2
BBIUHCJICHHE TPUTOHOMETPHUYECKHUX BhIPAKEHHI.
Tema 3.3. IIpakTuyeckoe  3anaThe  Ned: Pemenue 2
MOKA3aTeIbHBIX YPABHEHMUIA.
Tema 3.4. IIpakTuyeckoe  3anaTHe  NeS: Pemenue
Jorapu(MUUECKUX ypaBHEHUII.
Tema 6.2. IpakTuyeckne 3ansatua Ne 6: Haxoxnenue 2
MIPOU3BOJIHBIX QYHKITHH.
Tema 6.2. IIpakTuyeckue 3anaTusa Ne7:  VcciaegoBanue 2
byHKInl IIOMOILBI IIPOU3BOAHOM U  IIOCTPOEHUE
rpadukoB QyHKIHI
Tema 6.3. IIpakTnueckoe 3ansaTne Ne§: 2
HaxoxnaeHue HeonpeneneHHbIX UHTETPAJIOB METOA0M
HENOCPEACTBEHHOI'O HHTETPUPOBAHUSI.
Tema 7.3 IIpakTuyeckoe 3ansatue Ne9: [loctpoeHne ceueHwmit 2
TeTpad/pa U napajienenunesaa.
Tema 7.1 IIpakTuyeckoe 3anstue Nel(: [Ipumenenue 2
BEKTOPOB U KOOPJMHAT K PEIICHNI0 FT€OMETPUUECKHX 3a]au.
Tema 7.4 IIpakTuyeckoe 3ansitue Nell:  Beruucnenwue 2
IJIOUIA/IA TOBEPXHOCTEN T€OMETPUYECKUX TEJ.
12. | Tema 7.5 IIpakTuyeckoe 3ansitue Nel2: Beruncienue o6beMoB 2
Tre€OMETPUYECKUX Tell.
Bcero: 24
3.XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEFHOM JESTEJBHOCTHU
CTYJAEHTOB
Conep:xanue o0yueHust XapakTepuCcTHKA OCHOBHBIX BU/I0B JeSITeJIbHOCTH CTY/IEHTOB
(Ha ypoBHe y4eOHBIX AelCTBHIH)
BBenenue O3HakoMJIEHHE C pOJIBI0 MAaTeMaTUKH B HayKe, TEXHHKE,

HKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTHSAX M TPAKTHYECKOU
JEeSITeIbHOCTH.

O3HaKOMJICHHE C OeJIsIMU U 3ala4aMi U3YUYCHUA MATCMAaTUKHA
nipu ocBoennu npodeccuii CI10 u cnenmansrocteit CI1O

AJIT'EBPA
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Pa3Butne noHsATHS 0 YHCJIE

BrimonnHenne apudMeTHUecKuX JACHCTBUN HaJ YHCIaMH,
coueTasi yCTHbIC U TUCHhbMECHHBIE TIPUEMBI.

Haxoxnenne NpHOMMKCHHBIX 3HAYCHWW  BEJIMYUH U
MOTPEIIHOCTe BBIUMCICHUH (aOCONMIOTHOW M OTHOCHUTEIHHOW);
CpaBHEHHE YHCIIOBBIX BBIPOKECHUIA.

Haxoxaenne ommnOok B MpeoOpa3oBaHUAX U BBIYUCICHUSAX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTrPaMMBbl)

KopHun, crenenn,
Jorapugpmsl

O3HaKOMJIEHHUE C TOHATHEM KOpHS n-U CTENEHH, CBOMCTBAMU
PaauKaIOB ¥ IpaBUJIaMHU CPaBHEHUS KOPHEH.

DopMyIMpPOBAHKUE OINPEIECICHUS KOPHS U CBOWCTB KOPHEH.
Bbeluncienre u CpaBHEHHE KOPHEH, BBINOJHEHUE NPUKUIKA
3HAUEHUs KOPHSL.

[IpeoOpazoBanre 4YHCIOBBIX W OYKBEHHBIX BBIpOKCHUH,
COJIeprKalINX pajuKalbl.

Beimmonnenne pacuetoB 1o Qopmynam, coaepKaliuM
panuKaibl, OCYLIECTBISSI  HEOOXOIWMBbIE  TOJCTAHOBKH U
npeoOpa3oBaHuUs.

OmnpeneneHne paBHOCUIBHOCTU BBIPDAXKEHUN C paJuKaIaMu.
Pemienue nppanmoHaabHbIX YPaBHEHHM.

O3HaKOMJICHHE C MOHSATHEM CTENEHU C JEHCTBUTEIIBHBIM
MIOKa3aTeJEM.

Haxoxnenue  3Ha4eHM  CTENEHU, MCIHOJIB3Yysd  IIPU
HEO0OXOIUMOCTH UHCTPYMEHTAJIbHBIE CPEJICTRA.

3anuchbIBaHUE KOpPHSA n-W CTENEHM B BUAE CTENEHU C
JIpOOHBIM TIOKa3aTesieM U Ha000pOoT.

@opmyIMpOBaHUE  CBOWCTB  CTEIEHEW.  Bpruucienue
CTENEHEN C pPallMOHAJIbHBIM I10KA3aTeJIEM, BBINOJHEHUE IPUKUIKA
3HAUEHUS CTENEHH, CPABHEHHUE CTEIICHEH.

[IpeoOpazoBanre 4YHCIOBBIX W OYKBEHHBIX BBIpOKCHUH,
COAEpXKAIMX  CTENEHW, MpUMEHSAA  cBoiicTBa.  Pemienue
MIOKa3aTeJIbHBIX YPABHEHUI.

O3HakOMJIEHME C TIPUMEHEHUEM KOPHEW M CTEleHEeH IpH
BBIYHCIICHUM CPEIHUX, JCICHUU OTPE3Ka B «30JIOTOM CEYEHUU.
Pemenne npukiaaaHbIX 3a/1a4 HA CIOXKHbBIE TIPOLEHTHI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPasKeHH I

BrimontHeHne mpeoOpa3oBaHWil BBIPAKECHHM, TPUMEHEHHUE
dbopMyI1, CBSI3aHHBIX CO CBOWCTBAMU CTETICHEH U JIOTapu(MOB.

Onpenenenne oOiactu JIOTTYCTUMBIX 3HA4YCHUI
JorapupMHUUECKOro BbIpakeHus. Pemenune morapuMuieckux
ypaBHEHUU

OCHOBBI TPUTOHOMETPUH

OcCHOBHBIC MOHATHUS

N3ydyenne paanaHHOTO METOAA U3MEPEHUS YITIOB BPALCHUS
U UX CBS3U C TpaaycHOUM Mepoi. M300pakeHne yrioB BpallleHUS
Ha OKPY)XHOCTH, COOTHECEHHWE BEJIMYMHBI YIja C €ro
PAaCIIOJIOKEHUEM.

DOopMyIMpPOBaHUE  ONPEINEICHUN  TPUTOHOMETPUYECKUX
GyHKIMI A YIII0B MOBOPOTA U OCTPBIX YIJIOB MPSMOYTOJIBHOTO
TPEYroJbHUKA U 00BSCHEHNE X B3aUMOCBS3H

OcHOBHBIE
TPUTOHOMETPHYECKHE
TOXKIECTBA

[IpuMeHeHre OCHOBHBIX TPHUTOHOMETPHUYECKUX TOXKIECCTB
JUIS BBIYMCIICHUS 3HAYCHUH TPUTOHOMETPUYECKHX (YHKIMHA 10
OJTHOM U3 HUX
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IIpeoOpa3oBanus
NMPOCTEHIIMNX
TPUTOHOMETPHYECKHX
BbIPAKEHU I

N3yuenne OCHOBHBIX (OPMYJT TPUTOHOMETPUHU: (HOPMYIIBI
CIIOXKEHU, YIABOECHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHUYECKUX (YHKIUH B IPOU3BEACHUE U TIPOU3BEICHUS
B CyMMYy n MNPUMCHCHUC npu BBIYUCIICHUHU 3HAYCHUA
TPUTOHOMETPHUYECKOTO BBIPAKEHUS M YIIPOIICHHUS €T0.

O3HakOMJIEHME CO CBOWCTBAMH CHUMMETPUU TOYEK Ha
€IMHUYHON OKPYXHOCTH M TPUMEHEHHE WX IS BhIBOa (hopMy
IMMPUBCCHUA

IIpocreiimme
TPUTOHOMETPHYECKHE
YPaBHeHMS U HepaseHcmea

Pemenne mno ¢opMynaM U TPUTOHOMETPUUYECKOMY KPYTy
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[Ipumenenne OOMMX METOJOB pEUICHUS  ypaBHCHHI
(mpuBeneHNE K JMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHUS Ha
MHOXUTEIH, 3aMEHBI MIEPEMEHHOI) pu pereHnmn
TPUTOHOMETPUUYECKUX YPaBHEHUI.

YMeHue oTMedarb Ha Kpyre pemeHus MPOCTEUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTE€HC YUCJIa

O3HakomiIeHHE c HOHSATHEM 00paTHBIX
TPUTOHOMETPUUYECKUX (YHKLIUH.

N3ydyenne  ompenesneHuid  apKCUHyca,  apKKOCHHYCA,
apKTaHTeHca 4ucia, (HOpMYyIHMPOBaHHME UX, H300paKeHUEe Ha
eIMHUYHOI OKPY>KHOCTH, IPIMEHEHHUE NIPH PEIICHUH YPaBHEHHUN

®YHKIIVMHU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
IlonsiTie 0 HempepbLIBHOCTH
byHkun

O3HakOMJIEHME C TIOHATUEM [EPEMEHHOW, NpUMEpaMH
3aBUCUMOCTEN MEXIYy IEPEMEHHBIMHU.

O3HakomiieHHE ¢ TOHATHEM TIpaduKa, OIpeaeseHHe
NPUHAJISKHOCTH TOYKU Tpaduky ¢GyHKunu. OnpeneneHue 1o
dopMyne mpocTeimieil 3aBUCMMOCTH, BHJIa ee Trpaduka.
Bripaxkenue no Gpopmyiie oaHOM epeMEeHHON Yepe3 Ipyrue.

O3zHakoMieHHE C OIpeeIIEHuEM ¢byHKIMH,
dbopMyIUpOBaHHE €TO.

Haxoxnenne oOiactu ompeneneHuss ¥ o0jJacTu 3HAYEHUH

byHKIUHA

CBoiicTBa pyHKIHH.
I'padpuueckas
HHTEepNpeTanus.
IIpumepnbl
(pyHKIIHOHAIBHBIX
3aBHCHMOCTE

B peaJIbHbIX
npoueccax U siBJICHUsIX

O3HakomieHue c npuMepamMu (G YHKIIMOHABHBIX
3aBHCHMOCTEH B pealIbHBIX MPOLIECCaX U3 CMEXHBIX JUCLHUILINH.

O3HakoMJIeHUE C  J0Ka3aTeJIbHbIMU  PACCYXKJICHUSIMU
HEKOTOPBIX CBOWCTB JIMHEWHOW ¥ KBaJAPaTUYHOW (YHKIIHH,
MPOBEJICHUE  HUCCICOOBAHUS  JIMHEMHOM, KYCOYHO-JIMHEWHOM,
JTPOOHO-JIMHEWHOW W KBaApaTHYHOW (YHKIMH, TOCTPOCHUE UX
rpa¢pukoB. Iloctpoenne U  uyTeHue rpaduKoB  (PYHKUUH.
HccnenoBanue QyHKIUN.

CocraBnenue BUAOB (YHKIUMHA 1O JaHHOMY YCJIOBHIO,
pelIeHre 3aa4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIIUN

OoOpaTHble QyHKIIUU

W3yuenne nousamus oopammuotl ¢pynkyuu, onpeieliecHne BuIa
U nocmpoeHue 2epaguxa oOpamHol QyHKYuu, HaxoxicoeHue ee
obnacmu onpedenenus u obnacmu 3Havenuti. l[lpuMeHeHHe
CBOWCTB (YHKUMH TNPH HCCIECAOBAHUH YpPaBHEHHHA U pEIICHUH
3a71a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOW (DYHKIIUU
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CreneHnble,
NnoKa3areJibHbIE,
Jorapupmuyeckue "
TPUTOHOMETPHYECKHE
byHkum.

Oo0partHble
TPUTOHOMETPHYECKHE
byHKkuun

Brruncnenne 3naueHui GyHKIIUNA 110 3HAYCHUIO apTyMEHTA.

OmnpeneneHue TOJNOXKEHUS TOYKM Ha Tpaduke IO ee
KOOpJMHATaM B Ha00OpOT.

Hcnonp3oBanue CBOWCTB (QYHKIUH 7151 CPaBHEHUSI 3HAYCHU I
cTerneHen u jorapupMoB.

[MocTpoenne rpaduKOB CTEMEHHBIX W JIOTapu(PMHUUYECKUX
GyHKIIHA.

Pemenne mokazaTeNnbHbBIX U JOorapu(PMHUUECKUX ypaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJIEHHE C MOHATHEM HENPEPHIBHOM MEPUOINYECKON
byakuun, QopMylIupoBaHHE CBOWCTB CHHYca M KOCHHYCA,
MIOCTPOCHHE UX TPaPHUKOB.

O3HakoMJICHHE C TIOHSTHEM TapMOHUYECKHX KOJIOaHWUU |
IpUMepaMu TapMOHUYECKUX KOJICOAHU /ISl ONMCaHUS MPOLIECCOB
B (pu3uke u Ipyrux o0JIacTsIX 3HAHUSA.

O3HaKOMJIEHHE C TOHATHUEM pa3pbIBHOM NEPUOANUYECKOM
byHKMKA, GOPMYITHMPOBAHHE CBOWCTB TAaHTEHCAa W KOTAHTEHCA,
MOCTPOCHHE UX TPAPHUKOB.

[IpumeneHne CBOMCTB (YHKUMH JUIsl CpaBHEHHs 3HAUYECHUH
TPUTOHOMETPUUECKUX (PYHKLIMHA, pelIeHHs] TPUTOHOMETPHUECKUX
YpaBHEHUM.

Ilocmpoenue epaghuxos obpammuvix mMpueoOHOMempuiecKux
@yHKYUll U onpedenenue no paghuKam ux ceoLUcms.

BrimonHeHne npeodpa3oBanus rpaguKkoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaTeabLHOCTH

O3HaKOMJIEHHE C MTOHSATHEM YUCIIOBOM MOCIEeI0BAaTEIbHOCTH,
CHOCO6aMI/I €€ 3aJaHus, BBIYMCIICHUAMU €€ YJIICHOB.

O3HnakomaeHue ¢ NOHAMuUEM npeoeid nocied08ameabHOCMU.

O3HakOMJIEHME C BBIYUCIEHUEM CYMMBI OECKOHEYHOTO
YHCJIOBOTO psiZla Ha IPUMEPE BBIUMCIEHUS CYMMBI OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOM TIPOTPECCHH.

Pemenne 3amau  Ha npuMeHeHue (HOPMYIBl  CYyMMBI
OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUCCKON TPOTPECCHH

IIpousBoanas ) | ee
NpUMeHeHHne

O3HaKOMJIEHUE C TIOHITUEM MTPOU3BOAHOM.

N3ydenne u QopMynupoBaHHE €€ MEXaHMYECKOTO U
FEOMETPUUYECKOTO CMBICHIA, H3yYEHHE aIrOpUTMa BBIYHCICHUS
MPOU3BOJHOM HA MPUMEPE BBHIYMCICHUS MTHOBEHHOW CKOPOCTH U
yTII0BOTO KO3 puImenTa KacareabHOM.

CocraBiieHre ypaBHEHUs KacaTelbHON B 0OIIIEM BHIC.

VYcBoenne — mpaBuin  aud@epeHnUpoBaHUs,  TAOJUIIBI
MPOU3BOTHBIX  DJIEMEHTAPHBIX (YHKIUN, TNPUMEHEHHE IS
muddepennpoBanusi  GYHKIHUA,  COCTaBICHUS  YpaBHEHUS
KacaTeJIbHOM.

N3yuenne TeopeM O CBA3M CBOWCTB (PYHKIIMH |
MIPOU3BOHOMN, (HOPMYIUPOBKA HX.

[IpoBeneHue ¢ MOMOMIBIO TMPOU3BOJHON HCCIIEIOBAHUS
byHKIMH, 3a1aHHON (HOPMYITOi.

VYcTaHOBIIEHUE CBSI3U CBOMCTB (DYHKLMHU M IPOU3ZBOAHOHN 11O
uX rpaduxam.

[IpumeHeHre TPOW3ZBOAHON Uil pElICHHUs 3aJady  Ha
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HAaXOXKJECHUE HauOOJIBIIEro,
HAXO0XJICHUE YKCTpEMyMa

HAUMCHBIICTO 3HAYCHHUSA W Ha

IlepBooOpa3Hasi 1 MHTerpaJ

O3HakoMJICHHUE C TIOHSITHEM MHTETpaia U MepBOOOPa3HOM.

W3ydenue npaBuiia BHIYUCICHUS IEPBOOOPA3HON U TEOPEMBI

Herorona— JleiiOuuma.

Pemienue 3a1a4 Ha CBA3b MEPBOOOPA3HON U €€ POU3BOTHOM,
BBIYHCIICHHUE TTIEPBOOOPA3HOM 711 JAHHOU (DYHKITHH.

Pemenue 3a1au Ha IpUMEHEHNE UHTErpaja s BBIYUCICHUS
bu3NYECKUX BENIMYMH U TUIoNaien

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHUM

HepaBencrBa u cucreMbl
HEPaBEHCTB c ABYMS
nepeMeHHbIMH

O3HakOMJIEHHME C NPOCTEUIIMMHU CBEICHUSMH O KOPHSX
anreOpanyeckux  yYpaBHEHHUH,  TOHATUAMHU  HCCIETOBAHUS
YPaBHEHUH U CUCTEM YPABHEHUM.

N3ydyeHne Teopurn paBHOCUIBHOCTA YpPaBHEHUU U €€
npuMeHeHus. [loBropeHue 3amuMcu pelIEHMs  CTaHAApPTHBIX
ypaBHEHUM, TPUEMOB ITPeoOpa30BaHusl ypaBHEHUH 1Ji CBECHUS K
CTaH/IapTHOMY YPaBHEHMIO.

Pemenue paloHaIbHbIX, UPpaALMOHATIBHBIX,
NOKA3aTeNbHBIX U TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBaHne CBOMCTB HW TpadukoB (YHKIHA It
peuieHus ypaBHeHui. [loBTOpeHHE OCHOBHBIX IPUEMOB PELICHHUS
CHUCTEM.

Pemienne ypaBHEHHMI C TPUMEHEHHUEM BCEX MPHUEMOB
(pa3nokeHusT Ha MHOXXUTENM, BBEJCHHMS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TpahuuecKoro MeTo/1a).

Pewienne cucreM ypaBHEHMH C INPUMEHEHUEM pPa3jIUYHBIX
CIoco00B.

O3HakomJIeHHE C OOIIMMHU BOIPOCAMHU PEIICHHs] HEPAaBECHCTB
U HCIOJIb30BaHUE CBOMCTB M TrpaduKoB (PYHKUIUN MPH pELICHUH
HEPABEHCTB.

Pemenrie HepaBeHCTB U CHCTEM HEPABEHCTB C MPUMEHEHUEM
pa3IMYHBIX CIOCOOOB.

[IpumeHeHHe MaTeMaTUYeCKUX METOJOB JJIi PpeIICHUS
COJepKATENbHBIX 337a4 W3 pPA3IUYHBIX oOjacTeil Hayku U
NpakTUKU. VIHTepnpeTupoBaHue pe3yabTaToB C YYETOM peajbHbIX
OTpaHUYECHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUH BEPOATHOCTEN U

CTATUCTHUKU

OcHOBHBIE NOHATHSA
KOMOUHATOPHKH

W3ydyenue mnpaBuia KOMOMHATOPUKM M TPUMEHEHHE MPHU
pCICHUN KOM6I/IHaTOpHBIX 3aaa4.

Pemenrne koMOMHATOPHBIX 3a7ad METOJOM Tiepedbopa U 1o
MpaBUILy YMHOXKEHUS.

O3zHakoMJIeHHE C HOHSTHSIMU KOMOMHATOPHKHU:
pa3MeIeHUsIMH, COYETAaHUSMH, TepECTaHOBKAaMH U (QOopMyJiaMu
JUTSL UX BBIYUCIICHUS.

OOpsicHeHHe ¥ TpUMeHeHHe (OpMYT Uil BBIYUCICHHS
pa3MeIleHNH, TEPECTAHOBOK U COYETAaHUU MPU PEIICHHUH 3a]1a4.

O3nakomisieHHe ¢ OuHOMOM HBIOTOHA W TPEYrOJILHUKOM
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ITackans.
Pemenue npakTrueckux 3a7ad ¢ UCHOJIb30BAHUEM MOHSATUN
Y TIPaBUJI KOMOMHATOPUKH

DJIeMeHTHI TeOpHuH

I/I3yquHe KJIACCUYCCKOro  OonpcACICHUSA  BCPOATHOCTH,

BepPOSITHOCTEM CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmoTpenue npUMEpOB  BBIUUCICHUS  BEPOATHOCTEH.
Pemenue 3a1ay Ha BEIYUCICHUE BEPOSTHOCTEH COOBITHIT
IIpeacraBiienune O3HakoMJIEHUE C MPEJCTaBICHUEM YHUCIOBBIX JAHHBIX U UX
JAHHBIX (Tabamupbl, | XapaKTepUCTUKAMU.

AMarpamMmbl, rpagukn)

Pemenne mnpakThyeckux 3ajad Ha OOpPaOOTKY YHCIOBBIX
JIAHHBIX, BBIYUCIICHHE UX XapaKTePUCTUK

I'EOMETPUA

IIpsimMble ¥ MJI0CKOCTH
B IPOCTPAHCTBE

@opMynHpOBKa M MNPUBEACHUE JI0KA3aTEIbCTB MPU3HAKOB
B3aMMHOTI'O PacIoJIOKEHHS IPSIMBIX U IJI0CKocTel. Pacnio3HaBaHue
Ha YepTexax M MOJACNAX PA3IUYHBIX CIy4aeB B3aWMHOIO
PacIoNIOkKEHU MPSAMBIX U MJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX
CYXKIECHUM.

@opMyJIMPOBAHUE OMNPEACICHU, MNPU3HAKOB M CBOWCTB
napajuieIbHbIX U NMEPIEHIUKYISPHBIX MIOCKOCTEN, IBYTPAHHBIX U
JIMHEWHBIX YTJIOB.

BrinonHeHue mocTpoeHus yriioB MEXIy MPSIMbIMU, TIPSMOI
U IUIOCKOCTBIO, MEXAYy IUIOCKOCTSIMH IO OINHCAHUID U
pacro3HaBaHHE UX Ha MOJAEIAX.

[IpuMeHeHne MPU3HAKOB M CBOMCTB PACIIOIOKEHHUS MPAMBIX
Y TUIOCKOCTEW IIPH PEIICHUH 3a]1a4.

N300paxeHne Ha pUCYHKAaX U KOHCTPYUPOBAHHE HAa MOJIETISX
NEePHEHAUKYISIPOB M HAKJIOHHBIX K IIJIOCKOCTH, TMPSMBIX,
NapaJuIeIbHbIX MJIOCKOCTEH, YTIIOB MEXAY NPSIMOMN U INTOCKOCTHIO
¥ 000CHOBaHUE MTOCTPOCHUSI.

Pemenne 3ama4 Ha BBIYKCICHUE F€OMETPUYECKUX BEJIUYMH.
OnucelBaHME PaccTOSTHUS OT TOUYKH [0 MJIOCKOCTH, OT HPSAMOM 10
IJIOCKOCTH, MEXY IUIOCKOCTSIMH, MEXAY CKPEIIUBAIOIIUMUCS
PSIMBIMHU, MEXKTy TTPOU3BOJIBHBIME (PUTYpaMU B TIPOCTPAHCTBE.

@opMyIMpPOBAHHE U JOKa3bIBAHUE OCHOBHBIX TEOPEM O
paccTosIHUAX (TEOpEeM CYIIECTBOBAHHMS, CBOWCTBA).

H3o00paxeHne Ha yepTexkax U MOJAENAX pPACCTOSHUA U
o0OCHOBaHME CBOMX CyxaeHuil. OmnpenereHue W BbIYUCICHHE
paccTtossHuid B mpocTpaHcTBe. [Ipumenenue ¢GopMmyn W Teopem
MJIAHUMETPUH JIs1 PEIICHUS 3a/1a4.

O3HakomieHne c MOHSATHEM NapajiIeIbHOTO
IIPOEKTUPOBAHUS U €r0 CBOMCTBaMU. Popmyauposanue meopembl
0 NIoWaou OpMoO2OHAILHOU NPOEKYUU MHO20V20NbHUKA.

[Ipumenenne Teopun ISt OOOCHOBAHHSI MOCTPOCHHH U
BBIYMCIICHUM.

ApPryMEHTUpOBAaHHUE CBOMX CYXACHHH O  B3aUMHOM
pPacoJI0KEHUU NPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHUKHU

Onucanme W XapakTepUCTHKa  Pa3JIMYHBIX  BUJOB
MHOTOTPaHHHMKOB, IIEPEUNCICHUE UX DJICMEHTOB U CBOWCTB.

N3006paskeHne MHOTOTPaHHUKOB U BBITIOJHEHUE MTOCTPOCHUS
Ha M300paXXEHUSAX U MOJEISIX MHOTOTPaHHHUKOB.
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Beluncienne  JTMHEHHBIX ~ 3JIEMEHTOB M YIVIOB B
MPOCTPAHCTBEHHBIX KOH(QUTYpAIHsIX, apryMEHTHPOBAHHE CBOUX
CY)KICHUM.

XapakTepucTuka H H300pKEHUE CEUCHUS, pa38epmKu
MHO202PAaHHUKOS, BBIUACIICHUE TII0IAAEH TOBEPXHOCTEMN.

Iloctpoenne mpocrefimmx  ceyeHHd KyOa, TMPHU3MBI,
nupamuibl. [Ipumenenne GakToB U CBEACHUI U3 JIAHUMETPHUU.

O3HakoMJIeHWE C BUJAMU CUMMETPUH B MPOCTPAHCTBE,
dbopMyIUpOBaHUE ONpPENEICHU H CBOWCTB. XapaKTEPHUCTHKA
CUMMETPHUU TN BPAILIEHUS] © MHOTOTPAaHHUKOB.

[IprMmeHeHrne CBOMCTB CUMMETPUH MPH PEIICHUH 3a]1a4.

Hcnonb3oBanne MpuoOOPETCHHBIX 3HAHUN JIJISI UCCIICIOBAHUS
Y MOJICJIMPOBAHUS HECTIOKHBIX 3a7a4.

N300pakeHne OCHOBHBIX MHOTOTPAaHHUKOB M BBITIOJHEHUE
PUCYHKOB IO YCIOBUSM 3a7a4

Tena u MoBepXHOCTH
BpalleHHsA

O3HakoMJICHHE C BUAAMH TeJ BpalleHus, (GOpMyIHpOBaHHE
UX OMpPEICIICHUH U CBOWCTB.

DopMyIHpPOBAHKE TEOPEM O CEUEHUHU Iapa MIOCKOCThIO U
TIJIOCKOCTH, KacaTeIbHOM K cdepe.

XapakTepucTuka W U300paKCHHWE TeNn BpallCHHS, UX
pa3BEpPTKH, CEYECHUS.

Pemenue 3ana4 Ha MOCTPOCHUE CEYEHUM, BBIYUCIIEHUE IJIMH,
pacctosiHui, yriaoB, Tuiomane. IlpoBeneHue mgoKa3aTEIbHBIX
paccyXJIeHHI Npu pelIeHUH 3a/1a4.

[IpruMmeHeHre CBOMCTB CMMMETPHUHU IPU PEIICHUU 3a7ad Ha
TeJa BpalleHUs, KOMOMHAIIUIO TETl.

N300pakeHrEe OCHOBHBIX KPYIJIBIX TE€1 U BBITTOJHCHUE
PHUCYHKA 0 YCIOBUIO 3a7a4l

HN3MepeHusi B reoMeTpuu

Os3HakOMJICHHE C IIOHATHSIMH INIOAgM M 00beMa,
aKCHOMAaMHM U CBOMCTBaMH.

Pemenune 3amay Ha BEIYUCIICHUE TIOMIAICH TIIIOCKUX (QUTYD C
OPUMEHEHUEM COOTBETCTBYIONIMX ¢opMyn U  (akToB U3
TJIAHUMETPUH.

Nzyuenue TeOpeM 0 BBIUKCJICHHH 00BEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIICHHE 3a7a4 Ha MPUMEHEHHE (PopMyIT
BBIUKCIIEHHS 0OHEMOB.

N3yuenne  QgopMyn  myis  BBIUMCICHHUS  IUIOMIAACH
MOBEPXHOCTEW MHOTOTPAHHUKOB U TEJ BPAILLECHHUS.

O3HakoMJIGHME C  METOJOM  BBIYHCJICHUS  ILIOIIAIH
MOBEPXHOCTHU CEpHI.

Pemienne 3amad Ha BBIYMCIICHUE IUIOMIAACH MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopauHatbl 4 BeKTOPBI

O3HakoOMJIEHUE C MOHATUEM BeKTOpa. M3yueHue nexkapToBon
CUCTEMBI KOOPJMHAT B MPOCTPAHCTBE, MOCTPOEHUE IO 3aJaHHBIM
KOOPJIMHATAM TOYEK M IUIOCKOCTEHW, HAaxO0XKJEHHWE KOOPIHMHAT
TOYEK.

Haxoxxnenue ypaBHEHUN OKPYXKHOCTH, Cepbl, IIOCKOCTH.
Brruncnenue paccTosHUN MEXY TOYKAMH.

N3ydyeHne  CBOMCTB  BEKTOPHBIX  BEJIMYMH,  MPaBUI
pa3ioKEHUs BEKTOPOB B TPEXMEPHOM NPOCTPAHCTBE, IPAaBUII
HaxOXKJIEHUs KOOPJAMHAT BEKTOpAa B MPOCTPAHCTBE, MPABUII
JEHCTBUM C BEKTOPAMM, 3aJAHHBIMH KOOPAVHATAMHU.
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[IpruMmeHeHue Teopuu MpHU PEIICHUH 3aJad Ha JEHCTBUS C
BekTOpaMu. M3yueHue CKaJgpHOTO TMPOU3BEICHUS BEKTOPOB,
BEKTOPHOTO ypaBHEHHUsI MNpAMOM U TUIOCKOCTU. I[IpuMenenue
TEOpUU TIPU PELUICHWM 3aJad Ha JICMCTBHS C BEKTOpPaMHU,
KOOpPJMHATHBIN METOJ, MPUMEHEHHE BEKTOPOB ISl BBHIYMCIICHUS
BEJIMYUH YIJIOB U PACCTOSTHUN.

O3HakoOMJIEHHE C JIOKA3aTeIbCTBAMH TEOPEM CTEPEOMETPHUHU
(0] B3aUMHOM PacCIoJIOKCHHUN MMpsAMBIX u IUIOCKOCTEN C
HCIIOJIb30BAaHUEM BEKTOPOB

4. YCJIOBUs1 PEAJIM3ALIMA ITPOT'PAMMBbI OBIIEOBPA3OBATEJBHON
YYEBHOU JUCIIUITJIMHbI

4.1. TpeOboBaHUSI K MUHUMAJIbHOMY MAaTEPUAIbHO-TEXHUYECKOMY O0ecIeYeHH 10
Peanuzanus nporpaMMel TpeOyeT Hanuuue yueOHoro kabunera MaTeMaTHKH.
OoOopynoBanue y4eOHOro KabuHera:

- IOCaI0YHBIE MECTA IO KOJMUYECTBY OOYUaIOIIUXCA.

- paboyee MecTo TpernoIaBaTels,

- TOCKa HIKOJIbHAS

- TIeYaTHBIC/IEKTPOHHBIC JIEMOHCTPAIIMOHHBIE TOCOOHS.

- y4eOHO-METOIUIECKUE TIOCOOHS B JIEKTPOHHOM/TIEYaTHOM BU/IE

- HoytOyk e-Machines E644-C52G25Mnkk,

- MyJIbTUMeUiITHBII TpoekTop Epson eb-x14g,

- skpad GRANDVIEV 153*203 MW

4.2. UupopmannonHoe odecnevyenne 00y4eHust
Ilepeyenb pexomeHayeMbIX Y4eOHbIX H3AaHUil, VIHTepHeT-pecypcoB, JAONOJHUTEIbHOM
JUTEepaTypbl
OcHOBHbIE HICTOYHHUKH:
1. HNanasH, A.A. MatemaTtuka: yueOHuk mis crya. yupexa. CIIO/A A [lanasH. - 3-
e uzll. - M.: ®opym, 2017.
2. boromono, @ H.B.  Maremaruka:  y4eOHWUK IS CTyd.  YUYPEXKII.
CIIO/H.B.Boromornos. - M.: FOpaiit, 2017.
3. Bboromonor, H.B. Marematuka. 3agaun ¢ pemenusiMu. B 2 1.: yaebHOE mocooue
s cryn. yapexa. CITO/H.B.boromonos. - M.: FOpaiit, 2017.
4. KpyroBa, N.A. MartemaTtnka B TaOnwmax M cxemax: yd4eOHOe mocoOue s
MIKOTLHUKOB U abutypuentos/M.A.Kpyrosa, A.C.Kpyrosa. — CII6.: BukTopus mitoc, 2015.
5. SAumenes, JI.T. MaremaTtuka B nmpumepax u 3agadax s noarotoBku Kk EI'D u
noctymieHnto B BY3: yue6noe nmocobue/JI.T.flumenes. - 2-e uzn., gon. - M.: By3oBckuit
yuebnuk: UHOPA-M, 2016.

JlonoJHUTE/IbHbIE HCTOYHUKMH:
1. Anrebpa w Hayama wmartemaTudeckoro anammsa. 10-11 xmaccel. bazoBbrit
YpOBEHB: y4eOHHK MJIs o0meobpa3zoBaTenbHbiXx yupexaeHuit/I.A. Amumos, FO.M.Konsrus,
M.B.TxkaueBa u ap. - M.: [Ipocsemenue, 2013.

2. boromonos, H.B. I'eomerpus: Y4eOHHK IniE: CTYL. YUPEK.
CIIO/H.B.boromounos. - M.: IOpaiit, 2017.

3. boromonos, H.B. Ilpaktuyeckue 3aHATUS MO MaTeMaTHKe: yueOHoe mocodue/
H.B.boromomos. - 10-e n3a. — M.: Beicmmas mkona, 2009.

4. I'puropeeB, C.I.  Maremaruka:  y4eOHMK  JUII  CTyA.  YYPEKI.

CIIO/C.T'.I'puropses, C.B.MBonruna. - M.: Axanemus, 2014.
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5. I'ycak, A.A. Marematuka: mnocobue-penerurop/ A.A.I'ycak, I'M.I'ycak,
E.A .BpuunkoBa. - MH.: TerpaCucremc: Terpanurt, 2013.

6. Kucenes, A.Il. T'eomerpus: yuebnuk / A.I1. Kucenes; mon pen. H.A. I'maronesa.
- M.: ®uzmaraur, 2013.
7. Macnosa, T.H. CnpaBounuk no matemaruke/ T.H.MacnoBa, A.M.Cyxoackuii. -

M.: Mup u o6pazoBanue, 2013.

NuTepHeT-pecypcebl:

l. Exponenta.ru [DnekTpoHHBIH pecypc]: 00pa3oBaTeNbHBIA MaTeMaTHYECKUI
caiT. - Pexxum nocrtyma: www.exponenta.ru, CBOOOTHBIH.

2. Math24.ru. Marematuueckuii aHaJIn3 [D51eKTpOHHBIN pecypc]:
00pa3oBaTeNbHBI MaTEeMaTUUECKHUI CaiiT. - Pexxum goctyna: www.math24.ru, cBOOOTHBIH.

3. MaremaTrka [DIEKTPOHHBIA pecypc]: 3JEKTPOHHBIA Y4eOHBIH KOMIUIEKC JUIS
MKOMHHUKOB/  OTKPBITBI KOJUIEIK. - Pexkum pocryna: http://www.mathematics.ru/,
CBOOOTHBIH.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIEOBPA3OBATEJIBHOU YYEBHOU JUCIIUITJIMHbI

KoHTposib U omeHKa pe3ylbTaToB OCBOCHUS 0011e00pa30BaTeIbHON Y4eOHON JAMCIUTUTMHBI
OCYILIECTBIISIETCSl IIPENoJaBaTelieM B IIPOLECCE NPOBEACHMS NPAKTHUUECKUX 3aHATUN, IPOBEpKE
JIOMAIIIHUX 3a/1aHUH, TECTUPOBAHUS, a TAKXKE OLICHKH BBIIIOJIHEHUS 00YYarOIUMUCS CaMOCTOSITENbHBIX
paboT, WHAMBHUIYyalbHBIX 3aJaHHi, MPOEKTOB, uccienoBaHuid. IIpomexyrounas aTTecTarus
IPOBOJIUTCS B (hOpME IK3aMeHa.
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