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1. MIOACHUTEJIBHASA 3AIIMCKA

1.1. Ob6sacTh NPUMEHEHHUS TPOTrPAMMBI

Pabouast mporpamma oOmieoOpazoBaTenbHON yueOHON TUCIHUILTMHBI «MaTeMaTuKay SBISETCS
YacThI0O OCHOBHOM 00pa3zoBaTeibHON mporpaMmbl B coorBercTBUH ¢ PI'OC mo cnenuasbHOCTH
11.02.10 PagnocBs3p, paguoBeIaHUE U TEIEBUICHUE.

B mporpamMmy BKIIIOYEHO CONEp’KaHUE, HAMpaBICHHOE Ha (OpMHpPOBAHUE Y CTYACHTOB
KOMITETCHIINIH, HeoOXoauMEBIX i1 kKadecTtBeHHOro ocBoeHuss OOII CIIO Ha 6a3ze 0oCHOBHOIO 0OIIETo
00pa3oBaHUs ¢ MOTYYCHHEM CPEIHETO 00IIero o0pa3oBaHUs; TPOrPaMMBbI TOATOTOBKH CIICIIMATUCTOB
cpennero 3Bena (IIIICC3).

Omna siBisieTcst ennHOM U1 Bcex (opM oOyueHus. Pabouast mporpaMma CIIy>KUT OCHOBOW IS
pa3pabOTKM  TEMAaTHYeCKOro IulaHa W KOHTPOJBbHO -  oreHouHbix  cpenctB  (KOC)
0011eo0pa3oBaTeabHON yUeOHOUW JAUCHUIIIMHBI 00pa30BaTEIbHBIM YUPEKICHUEM.

1.2. MecTo o00meo0pa3oBaTeibHON Y4eOHOH UCHHUIUVIMHBI B CTPYKTYpe OCHOBHOM
o0pa3oBaTeIbHOW MPOrpaMMbl: JTUCIUIUIMHA BXOJUT B MHKJI 0OIIE00pa30BaTEeIbHBIX Y4eOHBIX
nucturinH. OcBoeHne o01eo0pa3oBaTebHON YUeOHON JUCITUIUIMHBI «MaTteMaTnka» CrocoOCTBYET
(GOpPMUPOBAHUIO Y CTYIEHTOB MPO(ECCHOHANBHBIX KOMIIETEHIIMH 1o crenuanbaoctd 11.02.10
Panunocssi3p, paguoBeniaHie U TeIeBUICHUE.

OnHOBpeMEHHO C TPO(ECCHOHATBHBIMA KOMIIETEHIIMSAMH Y CTYIEHTOB, OOYYaIOIIUXCS IIO
oOmieoOpa3oBarenbHO y4eOHOM mucruruinHe «Marematukay Co31aloTcs  MPEIINOCBUIKH IS
dbopMupoBaHUS OOMMX KOMIETEHIIMI: MOHUMATh CYIIHOCTh W COIHMAIBHYI) 3HAYUMOCTh CBOEH
Oynymieil mpodeccuu, MpOSBIATh K HEW YCTOWYMBBI HMHTEpPEC; OpPraHW30BBIBATH COOCTBEHHYIO
JESTENIbHOCTh, BHIOWpATh TUIOBBIE METOMIBI M CIIOCOOBI BBIMOTHEHHS] MPO(ECCHOHANBHBIX 3ajad,
OLIeHUBaTh MX ()(PEKTUBHOCTh U KAaueCTBO; MPUHUMATh PEIICHUS B CTaHIAPTHBIX M HECTAHIAPTHBIX
CUTYaIlMsX ¥ HECTU 32 HUX OTBETCTBEHHOCTB; OCYIIECTBIIATH MOUCK U UCIOIb30BaHUE HH(OPMAIIIH,
HeoOxomumMon st 3G(GHEKTUBHOTO BBIMOTHEHUST MPOGECCHOHANBHBIX 3a1ad, MPOoGEeCcCHOHATHHOTO U
JUYHOCTHOTO Pa3BUTHS;, HCIOIb30BaTh HH(OOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
po)eCCHOHAIBHON JICSITEIbHOCTH; PaboTaTh B KOJJICKTHBE W KOMaHJe, d()PEeKTUBHO 0OmATHCSA C
KOJIJIETAaMH, PYKOBOJCTBOM, MOTpeOHUTENsIMU; OpaTh Ha ceOsd OTBETCTBEHHOCTHh 3a paboTy UICHOB
KOMaH/bl ([MOJAYMHEHHBIX), PE3YyibTaT BBHIMOJHEHUS 3a/JaHUN; CAMOCTOSITEILHO OMPENENATh 3aJauu
npo(ecCHOHATFHOTO W JTUYHOCTHOTO Pa3BUTHs, 3aHUMAThCS CaMOOOpPa30BaHHEM, OCO3HAHHO
IUTAHUPOBATh MOBBILICHUE KBAIM(DUKAIINKI; OPUEHTUPOBATHCS B YCIOBUAX YAaCTOW CMEHBI TEXHOJIOTUN
B IPO(HEeCCHOHATTLHOU eI TEIILHOCTH.

1.3. esmu u 3amauyum 001e00pa3oBaTeJIbHON Y4eOHOW IMCHUILVIMHBI — TpPe0OBaHMSA K
pe3yJIbTaTaM 0CBOeHHs 0011e00pa3oBaTeIbHON y4eOHOM 1M CIMIIJIMHbBI

OCHOBHBIMHM 1eJISIMH U3Y4YeHHs NPorpaMmbl «MaTeMaTHKa) SABJISIOTCS:

* obecrieueHre Cc(HOPMHUPOBAHHOCTH TMPEACTABICHUN O COIHUANBHBIX, KYIbTYPHBIX U
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

* obecrieueHre CHOPMUPOBAHHOCTH JIOTHYECKOTO, aNTOPUTMHUYECKOTO U MATeMaTUYECKOTO
MBILUICHHUS;

* obecrieueHre CHOPMUPOBAHHOCTH YMEHHH MPUMEHSTH IMOJYYCHHBIC 3HAHUS TPH PEIICHUU
pa3IUYHbIX 3a/1a4;

* oOecreueHue cHOPMUPOBAHHOCTH TMPEICTABICHUI O MaTreMaTUKe KaK dYacTH oO0Iie-
YeJIOBEYECKOW KYJbTYpbl, YHHUBEpPCAIbHOM SI3bIKE HAyKH, MO3BOJIAIOIIEM OIUCHIBATH U H3YyYaTb
peabHBIE TPOIIECCHI U SIBICHUS.

B pesynbraTe ocBoeHMs y4eOHOM NUCHUIUIMHBI CTYACHT A0JIZKEeH:

HMeTh NMpecTaBJIeHue:

" 0 pOJM MaTeMaTUKU B COBPEMEHHOM MHpPE, UH()OPMALMOHHBIX TEXHOJIOTHUAX, OOIIHOCTH €€
MOHATUHN U NIPEACTABIICHUN;

3HATh!

" OCHOBHBIC MAaTEeMATUYECKNE TTOHITUS, (DOPMYIIBI K METOJIbI;

yMeThb:



" IPUMEHATh MAaTEMaTUYECKUE METOJbl K aHaJIU3y, MCCIECIOBAHUIO U PEIICHHUIO MPUKIIAIHBIX
3aj1ad4;

" MCIIOJIb30BAaTh MaTeMaTHYECKUU ammapar ¥ MPOCTEHIlNE BbIYUCIUTEIbHBIE YCTPONCTBA MpU
BBITTOJTHEHUH TPAKTHYECKUX PACUYETOB.

1.4. Pe3y1bTaThl OCBOCHHS YU4eOHOM JMCIHUIIIHHBI

OcBoenue conepkaHusl Y4eOHOM ITUCIUILIMHBI «MartemaTuka» o0ecrnedynBaeT IOCTHIKEHUE
CTYJIEHTaMHU CIEAYIOUINX pe3)yibmanos:

* TUYHOCMHDbIX:

— c(hOpPMHUPOBAHHOCTh TMPEACTABICHUNH O MaTeMaTUKEe KaK YHHBEPCATbHOM SI3BIKE HAYKH,
CpEICTBE MOJICIIUPOBAHUS SABICHUN U MPOLIECCOB, UACAX U METOJAX MAaTEMAaTUKH;

— TIOHMMaHH€ 3HAYUMOCTH  MATeMAaTHKU JJii  HAyYHO-TEXHMYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHHUSI K MaTeMaTHKE KaK K YacTH OOIIEUYEIOBEUYECKON KYJIbTYphl depe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MaTEMATUYECKUX HJIEH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPaXCHHS, AJITOPHUTMHYECKOMN
KYJIBTYPbI, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM Juisi Oyaymied mpodecCHOHATbHOM
NeATeTLHOCTH, JIJIs1 TPOIOJDKEHUS 00pa30BaHUs U caMOOOpa30BaHMUs;

— OBJIQJICHHEC MAaTeMaTHYECKUMH 3HAHUSIMU U YMEHHSIMH, HEOOXOAMMBIMU B IOBCEAHEBHOU
J)KU3HU, JUISI  OCBOCHUS  CMEKHBIX  €CTECTBEHHO-HAy4YHBIX  JUCHMUIUIMH W JUCIUIUIMH
po¢eCCHOHATBHOTO IMKJIIA, Ui TOJIY4YeHUsI 00pa3oBaHUs B 00JIACTSIX, HE TPEOYIOMUX YriyOJIeHHON
MaTeMaTH4YeCKOM MMOATOTOBKH;

— FOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA TIPOTSKCHUH
BCEU KU3HM, CO3HATEJIbHOE OTHOIICHHE K HEMPEePHIBHOMY OOpPA30BAHHMIO KaK YCIOBHIO YCIICITHON
npohecCHOHANBLHOM U OOIIIECTBEHHOM JAEITeTbHOCTH;

— FOTOBHOCTb M CIIOCOOHOCTh K CAaMOCTOSITEIILHON TBOPUYECKON U OTBETCTBEHHOM JCSITEIHHOCTH;

— TOTOBHOCTH K KOJUIGKTUBHOU paboTe, COTPYIHUYECTBY CO CBEpPCTHHUKAMHU B 00pa3oBaTeNbHOM,
00IIIeCTBEHHO TOJIE3HOM, YI€OHO-HUCCIIE0BATEIbCKOM, MPOSKTHON M IPYTUX BUJIAX JESITCIBHOCTH;

— OTHOIIEHUE K TMPOo(ecCHOHATBLHON AEATeIbHOCTH KaK BO3MOXKHOCTH YYacTHs B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATILHBIX MPOOIIEeM;

MemanpeomMemHbix:

— YMEHHUE CAMOCTOSITEIILHO ONPEAEIIATh LEJU ESITEIIbHOCTH U COCTABIISITh TIJIAHbI AEATEIbHOCTH;
CaMOCTOSITEJIbHO OCYIIECTBIISITh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIbHOCTDH; UCIOJIb30BaTh
BCE BO3MOXKHBIE pECypChbl MJid JOCTHKEHUSI TIOCTABJICHHBIX IE€JIeM W pealu3aluu IUIaHOB
NESTENIbHOCTH; BBIOMPATh YCIICITHBIC CTPATETHH B PA3JIMYHBIX CUTYAIUIX;

— YMEHHE TPOIYKTUBHO OOINAThCS W B3aMMOJCHCTBOBATH B TIPOIIECCE COBMECTHOM
NESTENIbHOCTH, YYUTBHIBATH TO3UIMHM JPYTUX YYaCTHUKOB JAEATEIBHOCTH, S()(PEKTUBHO pa3pemaTh
KOH()JIUKTHI,

— BIAQJCHHE HaBBIKAMU TI03HABATENbHOH, Y4eOHO-MCCIIENOBATENILCKOW U TPOCKTHOM
JeATeTLHOCTH, HaBBIKAMHU Pa3pelIeHHs MPOOJIEM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B TO3HAHNUS,

— TOTOBHOCTh M CIOCOOHOCTHP K CaMOCTOSITENHHOW HWH(OPMAIMOHHO-TIO3HABATEIHLHOM
NESTENIbHOCTH, BKIIOYash yMEHHE OPHCHTHPOBATHCS B Pa3UYHBIX HCTOYHHKAX WHGPOpMAIUH,
KPUTUYECKH OIICHWBATh W HMHTEPIPETUPOBATh HMH(POPMAIHMIO, TMOIYy4aeMyl0 U3 Pa3IUIHBIX
HCTOYHUKOB;

— BJIQJCHUE A3BIKOBBIMHU CPEICTBAMH: YMEHHUE SCHO, JJOTMYHO M TOYHO M3JIaraTb CBOI TOYKY
3pEHMs], UCTIOIB30BaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

— BJIaJICHUE HaBBIKAMH TIO3HABATEIbHON PEQIICKCUU KaK OCO3HAHUS COBEPINACMBIX NCUCTBUI U
MBICJIUTENIbHBIX TIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHM, T'PAHUI] CBOETO 3HAHUS M HE3HAHUSI, HOBBIX
MO3HABATENIbHBIX 3a7a4 U CPEIICTB JJIsl UXJOCTH)KEHUS,

— IIeNeYCTPEMIICHHOCTh B MOWCKAaX W MPUHATHH PEUICHUH, COOOpa3UTENbHOCTh U HHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEJCTABICHUMN; CIIOCOOHOCTh BOCIPUHUMATh KPAcOTy U TapMOHUIO
MUpa;

npeomMemHuuix:



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

— c(hOpPMHPOBAHHOCTh MPEJCTABICHUA O MaTeMaTHYECKUX MOHATUAX KaK BaKHEHIIUX
MaTEMaTHUYECKUX MOJEIAX, IMO3BOJIIOIIMX OINUCHIBaTh M H3ydaTh pPa3HbIE INPOLIECCHl U SIBJICHHUS;
IIOHUMaHHE BO3MOXHOCTH aKCHOMAaTHYECKOT0 MOCTPOEHUSI MAaTEMAaTUYECKUX TEOPUI;

— BJAJECHHE METOJAMM [OKa3aTelbCTB U aJTOPUTMOB pELIEHUS, YMEHHE UX IPUMEHSITH,
IPOBOJIUTH JOKA3aTeIbHbIE PACCY/KICHUS B XO/I€ PELICHUS 3a/ay;

— BJAJEHUE CTaHAAPTHBIMH MPUEMaMH pEIICHUS pAlMOHAIBHBIX M HPPALMOHAIBHBIX,
NIOKa3aTeIbHbIX, CTENEHHbIX, TPUTOHOMETPHUYECKUX YpPaBHEHHUH M HEPAaBEHCTB, HX CHCTEM;
MCIIOJIb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX INPOTPaMM, B TOM YHCIE ISl MOMCKA IYTH PELICHUS U
WITIOCTPALMK PELICHNUs ypaBHEHUI U HEPABEHCTB;

— c(hopMHUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHUAX MaTEeMaTHUYECKOTO aHaJIH3a U UX
CBOWCTBAX, BJIQJICHUE YMEHHEM XapaKTepH30BaTh MOBEACHUE (DYHKIUI, UCIIOIB30BaHUE MOTYYEHHBIX
3HAaHUM I ONKMCAHUA U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

— BJAJEHUE OCHOBHBIMHU IOHATUSAMH O IUIOCKUX U IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, mX OCHOBHBIX CBOMCTBax; C(POPMHPOBAHHOCTH YMEHHs paclo3HaBaThb TI'€OMETPHUYECKUE
(Gurypel Ha uepTexax, MOJENAX M B PEATbHOM MHpPE; HPUMEHEHHE H3YyYCHHbIX CBOWCTB
reoMeTpuueckux Guryp m Gopmyn A pelieHHs T€OMETPHUECKUX 3a1ad M 3aJad C MPAaKTUYECKUM
COJIepXKAHUEM;

— c(opMHUPOBAaHHOCTh NPEACTABICHUN 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 CIIydailHbIX BEIUYUH;

— BIJIQJICHUE HABBIKAMU MHCIIOJIb30BaHMS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpU pELICHUU
3ajau.

1.5. KonauyectBOo 4YacoB Ha OCBOGHHE NPOrpaMMbl 00mieo0pa3oBaTeIbHON Yy4eOHOM
AUCUMILIUHBI:

MaKcHMajbHas yueOHas Harpyska oOyuatomierocs 351 yac, B TOM yucle:

oOsi3aTenpbHas ayIUTOpHas yuyeOHast Harpy3ka oOydaromierocs 234 yaca;

camocTosiTenpHas padota oOyuatorierocst 117 yacos.

Bunsl BHEAyAMTOPHON PabOTHI:

— BBIINIOJHEHHUE TOMAIIHUX 3a1aHUN;

U3y4eHHE MaTepUalloB JIEKIUI, IO KOTOPBIM OCYIIECTBIISIETCS pyOeKHbIM KOHTPOJIB;
MOJIrOTOBKA pedepaToB, TOKIAI0B, HCCIEI0BATEIBCKUX PadoOT;

— oopmieHne OTYETOB MO MPAKTUYECKUM 3aHATUSM.

Jls mpoBepKM 3HAHUM CTYJEHTOB 110 OKOHUYAHUU U3YYEHUS TEM OCYLIECTBIISIETCSA PyOexKHBIN
KOHTpOJIb. VITOroBast hoopma 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:
MIPAKTUYECKUE 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.
IIpomeskyTOYHAS aTTeCTALMSA: 2 CEMECTP — IK3aMeEH.
2.2. TemaTuveckuii nJiaH 001meodpa3oBaTebHON y4eOHOM TN CIUTIIHHbI
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. HppaunoHaibHbIE 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 TPUTOHOMETPHH 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
Pasnen 5. ®ynkumnu, 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 TEOPpHUH 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 HayKe, 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 panuoHanbHbIC uymcia. JleWicTBuTenbHbIe uynciaa. Moaynbs uucna. [IpubnrkeHHBIC
BeIurciaeHud. IloagTHe KOMIUIEKCHOrO yuciaa. MHUMasa cAuHUIA.
IIpakTuyeckoe 3anaTue Nel: Beruncienue apuMeTHIECKUX BBIPKCHHIM.

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

Tema 2.1. KopHu u crenenn

Crenenn u kopHu. KopHHM HaTypajdbHOW CTENEHHW W3 YUC]Ia U UX cBoMcTBa. CTENeHU C
palKoOHAIBHBIMH MOKA3aTENsIMU U UX CBOMCTBA. CTENEeHH C IEHCTBUTEIbHBIMU MTOKA3aTEISIMU.

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

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

Tema 2.2. Jlorapudm. Jlorapudm uncia.

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

[TpuOnKeHHbIe BBIYMCIECHUS U pELIeHHs] TPUKIIaIHbIX 3a]1a4.

Pemenune norapuMuieckux ypaBHEHHI.



Pa3nea 3. YPABHEHUSA U HEPABEHCTBA

Tema 3.1. PaniuoHajibHble YPABHEHUS, HEPABEHCTBA, CHCTEMbI

PaBHOCWIBHOCTB ypaBHEHUN, HEPABEHCTB, CUCTEM.

PanyonanbHbele ypaBHeHUs U cucTeMbl. OCHOBHBIE NpUEMBl HUX pelieHHs (pa3jokKeHue Ha
MHO>KHTEIIN, BBEJICHUE HOBBIX HEU3BECTHBIX, OACTAHOBKA, Tpa)uuecKuil METO).

PatmmonansHeie HepaBeHCTBA. OCHOBHBIE NpPUEMBI MX pelieHud. Vcrnoiap30BaHHE CBOWCTB U
rpa¢ukoB (GyHKIMN TpU PELUICHUH ypaBHEHMH W HepaBeHCTB. MeToj mHTepBajioB. M3o00pakeHune Ha
KOOPAMHATHOM IUIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHH U HEPAaBEHCTB C IBYMS IIEPEMEHHBIMH H
UX CHUCTEM.

[IpuMeHEeHHEe MAaTEeMaTUYECKUX METOJOB Ul PEIIECHUS COACPIKATEIbHBIX 3aJad U3 pa3IM4HBIX
o0acTeil HayKH U MPaKkTUKU. VIHTepripeTanus pe3yabTara, yueT pealbHbIX OrpaHUUYCHHH.

Tema 3.2. HppaunoHaibHble YpaBHEHHS], HEPABEHCTBA, CHCTEMBI.

HppauvioHanbHbIE ypaBHEHUs, HEPABEHCTBA W CHUCTEMBbl. PellleHHe uppalnroOHaIbHBIX
ypaBHeHHH. HaxoxneHne 3HaueHWil CTeNeHed C paluOHAIBHBIMM MoKa3aTensiMu. CpaBHeHHE
creneHedd. IIpeoOpa3oBaHusi BBIpAXCHHUH, COJEP)KAIIUX CTEMECHW. PeleHne mMoKa3aTeIbHBIX
YpaBHEHUM.

Pemenne npuxiagaeix 3anad. OCHOBHbIE TNpPUEMBl UX peELIEHUS (BO3BEJIEHUE B CTEMEHbD,
BBEJICHUE HOBBIX IEPEMEHHBIX, TPaQUIECKUI METO.).

Hcnonp3oBaHne CBOWCTB U rpadMKoB (DYHKITUN TTPH PEIICHUN YPaBHEHUN U HEPABEHCTB.

Tema 3.3. [loka3are/ibHbIe YpaBHEHHS], HEPABEHCTBA, CUCTEMbI

[TokaszarenpHble ypaBHeHUs. CrocoObI pELICHUS] MPOCTEUIINX M CBOMAIIMXCA K HUM
MoKa3zaresibHbIX ypaBHeHWH. [loka3aTenbHble HEpaBEeHCTBA. PemieHwe MNpoCTeMIMX MOKa3aTeIbHbIX
HCPABCHCTB. CucreMbl II0Ka3aTeIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

IIpakTnyeckoe 3ansitue Ne3: PelieHne noka3aTelbHbIX YPABHEHHIA.

Tema 3.4. JlorapudMuyeckue ypaBHeHHs], HEPABEHCTBA, CHCTEMbI

Jlorapudmuueckre ypaBHeHHs. CHocoObl pEIICHUS] MPOCTEHININX ¢ CBOASIIMXCS K HUM
norapumuueckux  ypaBHeHwi.  Jlorapmbmudeckne — HepaBeHCTBA.  PemeHwe  IpoOCTEHMIUX
JorapuMUYecKrx HepaBeHCTB. CHCTEMBI TOKA3aTeIbHBIX YPABHEHHUI U HEPABEHCTB.

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

IIpakTnyeckoe 3ansiTue Ne4: Perenue norapuMuyeckux ypaBHEHUI.

Paznen 4. OCHOBBI TPUTI'OHOMETPUH

Tema 4.1. OcHoBHBbIe OHATHSA. TpUroHomMmerpudeckue GopmMyJabl

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

CuHyc, KOCUHYC, TAaHT€HC, KOTAaHT€HC Yucia. TpuroHomeTpudeckue (PyHKIUHM YUCIOBOTO apryMEHTa,
3HAKHU WX 3HAUYCHHH.

OcHOBHBIE TPUTOHOMETPHUECKHE TOXAeCcTBA. DPopMysibl puBeeHus. CHHYC, KOCUHYC U TaHT'€HC
CyMMBI U Pa3HOCTH JABYX YIJIOB. CHHYC M KOCHUHYC JIBOMHOrO yria. ®opMyiibl OJOBUHHOIO YIJIA.
[IpeoOpazoBanusi CyMMBI TPUTOHOMETPUYECKUX (PYHKIUN B MMPOU3BEACHUE U TIPOU3BEIICHUS B CYMMY.
BripaxkeHue TpUroHOMETpUYECKUX (YHKIHMM uepe3 TaHTeHC MOJIOBUHHOIO aprymeHTa. BorumcieHue
3HAYEHUH U TOXKIECTBEHHBIE MPE0OPa30BaHMs MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAXKEHHUIA.

IIpakTnyeckoe 3ansTue NoS: [IpeoOpazoBanre W BBIUMCICHUE TPUTOHOMETPUYECKHUX
BBIPAKCHUM.

Tema 4.2. IIpocTeiiine TPUTOHOMeTPUYECKHE YPABHEHHS M HEPABEHCTBA
[Ipocreitme TPUTOHOMETPUUECKHE YpaBHEHHUSI. [Tpuemsl pereHus MPOCTEUIITNX
TPUTOHOMETPUUECKUX YpaBHeHU. [IpocTeiime TpuronomeTpudeckre HepaseHceTsa. [lociaenoBarenbHOCTh
pEeLIeHHs] TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB. PelieHne mpocTelmx TPUrOHOMETPHUYECKUX

8



HEpPaBEHCTB.
OO6paTHble TpUrOHOMETpUYECKUE (HYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

Tema 4.3. TpuronoMmerpudecKkue ypaBHeHHsl, HEPABEHCTBA U CUCTEMBI

VYpaBHEHMs, pelIaeMble Pa3IoKEHUEM JeBOM uacTM Ha MHOXUTEnU. OIHOPOAHbBIE
TPUTOHOMETPUYECKUE YpaBHEHHsS TE€pBOM W  BTOPOM  CTENEHU. YPaBHEHHUs, pelIaeMble
npeoOpa3oBaHUEM CYMM B IpOU3BEIEHHE M OOpaTHBIM mpeolOpa3oBaHueM. TpHroHomeTpuuecKue
YPaBHEHHs, PEIIAEMbIC PA3ITMYHBIMUA IPUEMAMH.

TpuronomeTpuueckue HEPAaBEHCTBA, CBOAAIIMECS K KBaapaTHbIM. lcrnoiab30BaHHE CBOMCTB U
rpaMKOB TPUTOHOMETPUUECKUX (DYHKIMM IPU PELIEHUN HEPABEHCTB.

OcCHOBHBIE IPUEMBI PELIEHUS CUCTEM TPUTOHOMETPUYECKUX YPABHEHUH.

Pa3znen 5. DYHKIIUA, X CBOMCTBA I TPA®UKH
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 (pyHKIMHU. [IpoMexyTKH Bo3pacTaHusi W yObIBaHUS, HauOoOJbIllee UM HaMMEHBIIIEES
3HAYCHUs, TOYKM OKCTpemMyMa. ['paduueckas wuHTepnperanus. ApHUPMETHYECKHE OICpaIli HaJ
dbyaknusamu. Cnoxsas QyHkuus (kommno3utus). [Torstre o HenpepbrIBHOCTH (DYHKIIUU.
I'paduk dhynkmmii, mocrpoenue rpapukoB GyHKIMH, 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 BJOb OCe KOOpAUHAT.
O6parnas ¢pynknus. O6mactTh onpeneraeHuss U 001acTh 3HaYeHU oOpaTHOW GyHKIMH. ['paduk
0o0paTHO (HyHKIHH.
[Tpumeps! PYHKIIMOHATBHBIX 3aBHCUMOCTEH B PEabHBIX MPOIECCax M SBICHUSIX.

Tema 5.2. Tpuronomerpudeckue (PyHKIMHU

CpoiictBa u TpaduKu TpPUTOHOMETpUYEeCKUX (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 TIOMOIIBID TE€OMETPUUYECKUX
npeoOpa30BaHUA.

Tema 5.3. CreneHHas ¥ moka3arejbHass (QYHKIHU
CrenenHass W mokaszaTenbHass (yHKIMH, MX cBoWictBa W rpaduku. Iloctpoenue rpaduxos
CTENEHHON W TOKa3aTeIbHON (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.

Pa3znen 6. HAUAJIA MATEMATUYECKOT'O AHAJIU3A
Tema 6. 1. [TocienoBaTeLHOCTH

BeckoHeuHo  yOmIBaromias TeoOMETpUYecKass Tmporpeccus ©W €€ cymma. YucloBbIe
rocienoBarenbHOCTH. CriocoOBI 3a1aHus M CBOIMCTBA YHUCIIOBBIX ITOCIenoBaTenbHocTel. [lousaTue 0
npeaene  mocienoBaTeabHOCTH.  CyllecTBOBaHHME — Mpejeina  MOHOTOHHOW — OTpaHUYEHHOMN
IIOCJIENOBATEIILHOCTH. CymmupoBaHue OCJIEN0BAaTEILHOCTEN. Beckoneuno yOBbIBaroIas
reoOMeTpUYECcKasi MPOrpeccus U e CyMMma.

[TonsiTre 0 HEMPEPHIBHOCTH (HYHKIIUH.



Tema 6. 2. DieMeHTHI JU(PPepeHINATBLHOT0 HCHUCTICHUS

[IpousBoanas. IlonsTHe 0 MPOU3BOAHON (QYHKIMH, €€ TEOMETPUUECKUI U (PU3MUYECKUI CMBICI.
VYpaBHeHue kacarenbHOM Kk rpapuky ¢yHkuuu. [Ipom3BoaHbIE CyMMBbI, pa3HOCTH, NPOU3BEICHMS,
yactHOro. [IpoM3BOAHBIE OCHOBHBIX 3JeMEHTapHbIX (yHKuMHA. [IpuMeHeHHe NPOU3BOJHON K
uccie0BaHui0 QYHKIMN B mocTpoeHuo rpadukoB. [IponsBoaHbie 00paTHON GYHKIIMA U KOMIIO3UITUH
byHKIMN.

[TprMeps! HCITONIB30BAHKS TPOU3BOIHOM ISl HAXOKICHHUS HAWITYUIIETO PELICHNs B IPUKIIaIHbBIX
3amadax. Bropas mpousBopHas, ee reoMeTpuueckuil W ¢usmueckuil cmbich. [IpumeneHue BTOpOi
MPOU3BOHON K HCCIEAOBaHUIO (YHKIIMA M TOCTPOCHHIO rpadukoB. HaxoxaeHue ckopocTd st
npoiiecca, 3aJaHHOTrO (OPMYIIOi U TpadpuKOM.

IpakTuyeckue 3ansaTusa Ne 6, Ne7: HaxoxxneHne npon3BoIHBIX (PYHKITHH.

HccnenoBanue GpyHKIMI ¢ TOMOIIBIO TPOU3BOIHON U MTOCTPOEHHUE IrPpahuKOB (PYHKIUH.

Tema 6. 3. Dj1eMeHTHI HHTEIPAJLHOI0 HCYUCICHUS

[TepBooOpaznas. Heonpenenennslii MHTETpaJl U €ro CBOWCTBA. HaxoskiaeHne HeompeaeneHHOro
WHTErpaa.

OnpeneneHHbli UHTETPAl U €r0 T€OMETPUYECKU cMbICI. OCHOBHBIE CBOICTBA OMPEICIIEHHOTO
MHTErpaa.

[IpuMeHeHne onpeneeHHOro HHTerpalia Juisl HaXO0XKACHUS IIJI0IAa KPUBOIMHEHHOMN TpaIrenyH.
®opmyna Hetotona—IJleitbuuna. [Ipumepsl npuMeHeHus: MHTerpaia B (pu3nKe U TeOMETPHH.

IIpakTnyeckoe 3anaTe Ne8: HaxokaeHue HEONPENEICHHBIX HMHTErPAIIOB METOAOM
HEIOCPEACTBEHHOTO MUHTETPUPOBAHUS.

Paszgean 7. TEOMETPUSA

Tema 7.1. KoopauHaTbl M BEKTOPBI

[IpsimoyronpHas (IeKapToBa) CHUCTEMa KOOpPAMHAT B MpocTpaHcTBe. Dopmyna pacCTOSHHS
MEXly IBYMSI TOUKaMU. Y paBHEHUS cHepBl, n1ockocmu u npsamotl.

BexTopel. Moaynb Bektopa. PaBeHCTBO BekTOpoB. Cll0)KEHHE BEKTOPOB. Y MHOXKEHUE BEKTOpA
Ha yncno. KommmHeapHsie BekTopsl. [Ipoeknus BekTopa Ha OChb. YTON MEXKAY ABYMSI BEKTOpPaMHU.
Pasnoxenue BekTopa 1no HampasieHusM. KoMmiuianapaslie BekTopsl. Koopaunats! Bektopa. CkansipHoe
IIPOU3BEJIEHNE BEKTOPOB.

Hcnonb30BaHne KOOpAUMHAT U BEKTOPOB IIPU PEIIEHUN MAaTEMATUYECKUX U IPUKJIAIHBIX 3aad.

IIpakTnyeckoe 3ansaTue Ne9: IlpumeHeHne BEKTOPOB M KOOPJAMHAT K PEHICHUIO
FE€OMETPUUECKUX 3aau.

Tema 7.2. IIpsimble ¥ NJIOCKOCTH B POCTPAHCTBE

AKCHOMBI CTEPEOMETPUU U MPOCTEUIIHNE CIEACTBUS M3 HUX. B3aMMHOE pacmoyioKEHHE IBYX
OpsIMBIX B IPOCTPAHCTBE. YTON MeXAy mpsAMbIMH. [lapannenbHOCT OpsMONM M IUIOCKOCTH,
MapajuiebHOCTh IIOCKOCTEM.

[lepneHauKymsipHOCTh  OpsIMOM M IUIOCKOCTH. CBA3b  MEXAY NapajUIebHOCTBIO U
NEePHEHANKYIISIPHOCTBIO IPAMBIX U IJI0CKOCTeN. OpTOoroHaibHOE npoektupoBanue. [lepnenaukynsap u
HAKJIOHHAs. YTOJI MEXAY IIPSMOM U INIOCKOCTHIO.

JIByrpaHHbIi yroj. YT0oJ MEeXKIY IIOCKOCTIMU. [leprneHaAnKynsipHOCTh JBYX IJIOCKOCTEMH.

I'eomerpuueckue mnpeoOpazoBaHMsl MPOCTPAHCTBA: MMAPAUICIbHBIM IEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO TUIOCKOCTH.

[MapannensHoe mnpoektupoBanue. Ilmomane oproroHanbHOM mpoekuuu. M3o0paskeHue
IIPOCTPAHCTBEHHBIX QUTYD.

Tema 7.3. MHOTOrpaHHUKH
ITonstue o reoOMCTPHUICCKOM TCJIC U CTO ITOBCPXHOCTH. MHOFOI‘paHHI/IKI/I.
Bepmunbl, peOpa, rpaHu MHororpaHHuka. PasBepTka. MHOrorpaHHble YIriibl. Beimykiibie
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MHoOrorpaHHuku. Teopema Diinepa.
[Tpusma. [Ipssimast u HaknonHas mpusMa. [IpaBunbpHas nmpusma. [lapamnenenumnesn. Kyo.
IInpamupa. IIpaBunbHas nupamuga. Y cedeHHas nupaMuaa. Terpasap.
Cummerpuu B KyOe, B apaiesienure/e, B Ipu3Me U MUpaMujie.
Ceuenus xy0a, IpU3MbI U TUPAMU/IBL.
[Inomane moBEpXHOCTU reoMeTpudeckoro tena. [lnomans moBepXHOCTH MPU3MBI, TUPAMUIBI,
YCEYEHHOW MUPaMU/IbI.
[IpencraBienre O MpPaBUIBHBIX MHOTOTPAHHUKAX (TeTpa’ap, KyO, OKTa’Ap, IOAEKadJp U
HUKOCA3IP).
IpakTnueckoe 3ansitue Nel0: [ToctpoeHnue ceueHuii TeTpasapa v napauiesienunesa.

Tema 7.4. Tes1a 1 MOBEPXHOCTH BpallleHUS
IlosepxHoCTh BpatieHus. Teno BpaleHus..
Humuaap wu  KoHyc. Vceuenwwiti konyc. (OCHOBaHHME, BBICOTA, OOKOBas IOBEPXHOCTH,
oOpazyromas, pazBepTka. Ocegvle ceuenus u ceyeHus, napaiieibHvle 0CHOBAHUIO.
[lTap u cdepa, ux cedeHus. B3aumMHOE pacmonoXeHHWE IUIOCKOCTH W Imapa. KacamenvHnas
naockocms K cghepe.
IIpakTnyeckoe 3ansiTue Nell: Beruncienue niomaan NnoBEpXHOCTEH T€OMETPUUYECKUX TE.

Tema 7.5. U3mMepeHusi B reoMeTpUH

O6mwem u ero usmepenue. Murerpanshas ¢popmyna oobema.

dopmynel 00beMa Kyba, TPSIMOYTOJIBFHOTO TMapajuIeNenueia, Ipu3Mbl, TumHApa. DopMyssl
o0beMa mupaMuabl U KoHyca. PopMyInbl IUIOMAAM MOBEPXHOCTEH LWIMHIpPAa U KOHyca. PopMyIbl
o0beMa mapa u 1iomaau cepel.

[MonoOue ten. OTHOIIEHUS IITONIA/IeH TOBEPXHOCTEW U 0O0bEMOB MOTOOHBIX TEI.

IIpakTuyeckoe 3anaTue Nel2: Beruncienne 00beMOB reOMETPUUECKHUX TEI.

Pa3znen 8. JIEMEHTBI KOMBUHATOPUKU
Tema 8.1. OCHOBBI KOMOMHATOPUKH
OcCHOBHBIE MOHATHA KOMOMHATOPUKHU. 3a7aud HA MOJCUET YMCIa pa3MelIeHUH, epecTaHOBOK,
couerannii. Pemenue 3amau Ha mnepebop BapuantoB. dopmyna Ounoma Hpiorona. CBoiicTBa
OuHOMHHANBHBIX K03 uunenton. Tpeyronpuuk [ackans.

Pazzen 9. JJIEMEHTHI TEOPUU BEPOSITHOCTEN 1 MATEMATHUYECKOM
CTATUCTUKHU

Tema 9.1. OcHOBBI TeOPUH BEPOSATHOCTEH

[TonsiTHe COOBITHUS W BEPOSATHOCTU COOBITHS. JlOCTOBEpHBIE W HEBO3MOXHBIC COOBITHS.
Knaccuueckoe onpeneneHue BeposiTHOCTE. Teopema ciioxkeHus: BeposTHOCTEN. TeopeMa yMHOKEHUS
BEPOSITHOCTEH.

llonamue o muesagucumocmu cobvimui. JJucKkpemnas Cry4yauHas 6eluyuHd, 3aKOH ee
pacnpeoenenus. Yucnosvle xapakmepucmuku OUCKPEMHOU CLyYauHol eeaudunsvl. Ilonamue o 3axoue
OobLUUX YUCe].

Tema 9.2. OcHOBBI MaTeMaTH4YeCKOH CTATHCTHKH

[IpencraBneHne AaHHBIX B BUAE TAONHII, Tuarpamm, rpaQukoB. [ eHepanvbHas CO8OKYNHOCHD,
8bl00pKaA, cpeOnee apugpmemuyeckoe, Mmeouana. Illowamue o 3adauax mamemamudecKou
CMAamucmuKu.

Pewenue npaxmuyeckux 3a0au ¢ npumenenuem 6eposimHOCHHbIX MeMo008.
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2.4. IlepeyeHb NPAKTHYECKHUX 3AHATHI

No No  pasznena, HaumenoBanue 3aHsaTHA KonnuectBo
MMpaKTUu4 TEMBI qacoB
€CKOTO
3aHATUSA

Tema 1.1. IIpakTuyeckoe  3ansitue  Nel: Brruucnenue 2

apu(METHUECKUX BBIPAKEHUI.

Tema 2.1. IIpakTnyeckoe 3ansTHe  Ne2: Brruucnenue 2
apu(MeTUYECKUX BBIPAKEHUHM, COAEpKAIIUX CTENeHH U
KOpHHU.

Tema 4.1. IIpakTuyeckoe 3ausitue Ne3: IlpeoOpazoBanue u 2
BBIYHMCIICHHE TPUTOHOMETPUUYECKUX BBIPAKECHUM.

Tema 3.3. IIpakTuyeckoe  3ansaTe  Neqd: Pemenue 2
II0KA3aTENIbHBIX YPABHEHUM.

Tema 3.4. IIpakTuyeckoe  3ansaTHe  NeS: Pemenue
Jorapu(pMUYECKUX YPaBHEHHIA.

Tema 6.2. IMpakTuyeckue 3anaTuss Ne 6: Haxoxnenue 2
POU3BOIHBIX (PYHKITUH.

Tema 6.2. IIpaktuyeckne 3anaTus Ne7: HccaemoBanue 2

GyHKIMA ¢ TOMOIIBIO TPOU3BOAHOM W  TOCTPOEHUE
rpaduKoB QyHKIHHA

Tema 6.3. IIpakTuyeckoe 3ansaTue Ne§: 2
HaXO)K,Z[GHI/Ie HCOMPCACIICHHBIX HMHTCTPAIOB MCTOJAO0M
HEMOCPEJACTBEHHOT0 HHTETPUPOBAHUSI.

Tema 7.3 IIpakTnueckoe 3ansitue Ne9: IlocTpoenue ceueHuit 2
TETpadIpa U napasuiesenunea.
Tema 7.1 IIpakTnueckoe 3anaTme  NelO:  Ilpumenenue 2
BEKTOPOB M KOOPJMHAT K PEIICHHI0 FT€OMETPUUECKHX 3a]1au.
Tema 7.4 IIpaktuyeckoe 3ansitue  Nell:  Borumcnenue 2
TJIONIA/IA TOBEPXHOCTEN T€OMETPUYECKUX TE.
12. | Tema 7.5 IIpakTuyeckoe 3ansaTue Nel2: Beruncnenue 00beMoB 2

IrCOMCTPHUYCCKUX TCII.

Bcero: 24

3.XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEFHOM JEATEJIBHOCTH
CTYJAEHTOB

Conep:xanue 00yyeHust XapakTepucTHKA OCHOBHBIX BU/IOB /1eITEJIbHOCTH CTYAE€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

Beenenue O3HakOMJIEHME C pOJIBIO MAaTEeMaTHMKUd B HayKe, TEXHHKE,
SKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJOTHSIX W MPaKTHYECKON
JEATENBHOCTH.

O3HakoMJIEHHE C LIETSAMH U 3a7jayaMH NU3Y4EHUSI MaTeMaTHKH
npu ocBoeHnu npodeccuit CI10 u cnennansuocreit CI10

AJITEBPA




Pa3Butne noHsATHS 0 YHCJIE

BrimonnHenne apudMeTHUecKuX JACHCTBUN HaJ YHCIaMH,
coueTasi yCTHbIC U TUCHhbMEHHBIE 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)

KopHunu, 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,
COJIeprKalIiX pajuKalbl.

Breimmonnenne pacuetoB 1o QopmynaMm, CcoAepKalluM
panuKaibl, OCYLIECTBISS  HEOOXOIWMBbIE  TOJCTAHOBKH U
npeoOpa3oBaHuUs.

OmnpeneneHne paBHOCUIBHOCTU BBIPDAXKEHUN C paJuKalIaMHu.
Pemienue nppanmoHaabHbIX YPaBHEHHUI.

O3HaKOMJICHHE C MOHSITHEM CTENEHU C JEHCTBUTENIBHBIM
MIOKa3aTeNEM.

Haxoxnenue  3HaueHM  CTENEHU, MCIOJIB3Yd  IIPU
HEO0OXOIUMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuchbIBaHUE KOpPHSA n-W CTENEHW B BUAE CTENEHU C
JIPOOHBIM TIOKa3aTesieM U Ha000pOoT.

@opmyIMpOBaHUE  CBOWCTB  CTEIEHEW.  Bpruncienue
CTENEHEN C pallMOHAJIbHBIM I10KA3aTeIEM, BBINOJHEHUE PUKUIKH
3HAUEHUS CTENEHH, CPABHEHHUE CTEIICHEH.

[IpeoOpazoBanre 4YHCIOBBIX W OYKBEHHBIX BBIpOKCHUH,
COAEpXKAIMX  CTENEHU, MpUMEHssA  cBoiicTBa.  Pelienue
MIOKa3aTeJIbHBIX YPAaBHEHUI.

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 oOJactu JIOTTYCTUMBIX 3HAaYCHUI
Jorapu(pMHUUECKOro BbIpakeHusi. Pemenune norapudMudeckux
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 TPHUTOHOMETPHUECKUX TOXKIECTB
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 (PYHKIUH B IPOU3BEACHUE U TIPOU3BEICHUS
B CyMMY 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
TPUTOHOMETPUUECKUX YPaBHEHUI.

YMeHue oTMedarb Ha Kpyre pemeHus MPOCTEUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTE€HC YUCJIa

O3HakomiIeHHE c HOHSATHEM 00paTHBIX
TPUTOHOMETPUUYECKUX (YHKLIUH.

N3ydyenne  ompeneneHuid  apKCUHyca,  apKKOCHHYCA,
apKTaHTeHca 4ucia, (HOpMYyIHMPOBAaHHME UX, H300paXKeHUEe 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 peaJIbHBIX 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  (GYHKUUH.
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 JOTapu(PMHUUYECKUX
GyHKIIHA.

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

O3HaKOMJIEHHE C MOHSATHEM HENPEPHIBHOM MEPUOINYECKON
byakuun, QopMyIHpOBaHHWE CBOWCTB CHHYCa M KOCHHYCA,
MIOCTPOCHHE UX TPAPHUKOB.

O3HakoMJICHHE C TIOHSATHEM TapMOHUYECKHUX KOJIeOaHWUU |
IpUMepaMu TapMOHUYECKUX KOJICOaHUI /ISl ONMCaHUS MPOLIECCOB
B (pu3uke u Ipyrux o0JacTsIX 3HAHUSA.

O3HakOMJIEHHE C TOHATHUEM pa3pbIBHOM NEPUOANUYECKOMN
byakuA, GOPMYITHMPOBAHHE CBOWCTB TAaHTEHCA M KOTAHTEHCA,
MOCTPOCHHE UX TPAPHUKOB.

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

Ilocmpoenue epaghuxos obpammuvix mMpueoOHOMempudecKux
@yHKYyull U onpedenenue no 2paghuKam ux ceoLcms.

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 NPUMEPE 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 wu QopMynupoBaHHE €€ MEXaHMYECKOTO U
FEOMETPUUECKOTO 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 (YHKIUH, 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

15



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 TUIoIaien

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 TeopurM 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 TpapukoB (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).

Pemenne cucreM ypaBHEHM C IPUMEHEHUEM pPa3iIU4YHBIX
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 3a7a4 W3 pPA3IUYHBIX o0OjacTeil Hayku u
NpakTUKU. VIHTepnpeTupoBaHue pe3yabTaToB C YYETOM peajbHbIX
OTpaHUYECHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUH BEPOATHOCTEN U

CTATUCTHUKU

OcHOBHBIE NOHATHSA
KOMOUHATOPHKH

W3ydyenue mnpaBuia KOMOMHATOPUKM M NPUMEHEHHE 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.

OObsicHeHHe ¥ TpuUMeHeHHe (OpMYIT Ui 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  OomnpcACiICHUsA  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 PAacIoOJIOKEHHS IPSIMBIX U II0cKocTel. Pacnio3HaBanue
Ha YepTexax M MOJACNAX PA3IUYHBIX CIy4aeB B3aWMHOIO
PAacIoNIOkKEHU MPSAMBIX U IJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX
CYXKJIECHUM.

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

Pemenne 3ama4 Ha BBIYKCICHUE F€OMETPUYECKUX BEJIUYMH.
OnuceiBaHME 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
MHOT'OTPaHHMKOB, IIEPEUNCIICHUE UX DJICMEHTOB U CBOWCTB.

N3006paskeHne MHOTOTPaHHUKOB U BBITIOJHEHUE MTOCTPOCHUS
Ha M300paXXEHUSAX U MOJEISIX MHOTOTPaHHHUKOB.

17



Beluncienne  JTMHEHHBIX ~ 3JIEMEHTOB M YIVIOB B
MPOCTPAHCTBEHHBIX KOH(QUTYpAIHsIX, apryMEHTHPOBAHHE CBOUX
CY)KICHUM.

XapakTepucTuka H H300pKEHUE CEUCHUS, pa38epmKu
MHO202PAaHHUKOS, BBIUACIICHUE TIJI0IAAeH 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 BPAILLIEHUS] © 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  GopMyn s BBIUMCICHUS  IUIOMIAACH
MOBEPXHOCTEW MHOTOTPAHHUKOB U TEJ BPAILCHHUS.

O3HakoMJIGHME C  METOJOM  BBIYHCJICHUS  ILIOIIAIH
MOBEPXHOCTHU CEpHI.

Pemienne 3amad Ha BBIYMCIICHUE IUIONIAAECH 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.

Haxoxnenue ypaBHEHUH OKPYXKHOCTH, CeEpbl, IIIOCKOCTH.
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.

18



[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,
KOOPJMHATHBIN 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 0
Peanuzanus nporpaMMel TpeOyeT Hanuuue yueOHoro kabunera MaTeMaTHKH.
OoOopynoBanue y4eOHOro KabuHera:

- IOCaI0YHBIE MECTa IO KOJIMYECTBY 00yUaroImuxcs,

- paboyee MecTo TpernoIaBaTels,

- TOCKa HIKOJIbHAS

- TIeYaTHBIC/IEKTPOHHBIC JIEMOHCTPAIIMOHHBIE TOCOOHS.

- y4eOHO-METOIUIECKUE TIOCOOHS B SJIEKTPOHHOM/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.boromonos. - 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
IKOTLHUKOB 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 mocobue/JI.T.flumenes. - 2-e usa., gon. - M.: By3oBckuit
yuebnuk: UHOPA-M, 2016.

JlonoJiHUTe/IbHbIE HCTOYHUKMH:
l. Anrebpa w Hayama wmartemaTudeckoro anammsa. 10-11 xmaccel. bazoBbrit
ypOBEHB: yueOHHMK My o0meoOpa3zoBaTenbHbiXx yupexaeHuit/I.A. Anmumos, FO.M.Konsrus,
M.B.TxkaueBa u ap. - M.: [Ipocsemienue, 2013.

2. boromonos, H.B. I'eomerpus: YUeOHHK IS 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.: Beicmas mkona, 2009.

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

CIIO/C.T'.I'puropse, C.B.MBonruna. - M.: Axanemus, 2014.
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5. I'ycak, A.A. Marematuka: mnocoobue-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.Macnosa, 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]:
00pa3oBaTenbHBIA MaTEeMaTUYECKHUI CaiT. - 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 Y4€OHOW JAMCIUILUTMHBI
OCYILIECTBIISIETCSl IIPENoJaBaTelieM B IIPOLECCE NPOBEACHMS NPAKTHUUECKUX 3aHATUN, IPOBEpKE
JIOMAIIIHUX 3a/1aHUH, TECTUPOBAHUS, a TAKXKE OLICHKH BBIIIOJIHEHUS 00YYarOIUMUCS CaMOCTOSITENbHBIX
paboT, WHAMBHUIYyalbHBIX 3aJaHMil, MPOEKTOB, uccienoBaHuid. IIpomexyrounas aTTecTalys
IPOBOIUTCS B (hOpME IK3aMeHa.
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