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1. MOSICHUTEJIbBHASA 3AIIUCKA

1.1. O6saacTh NpUMEHEHNsI TPOTPAMMBI

Pabouass mporpamma o0rieo0pa3oBaTenbHON y4eOHON NUCIUIUIMHBI «MaTeMaTukay siBIsieTCs
YacThI0O OCHOBHOW 00pa3zoBaTelbHONW mporpaMMbl B cootBeTcTBUU ¢ PI'OC mo crnenuaibHOCTH
09.02.05 Ipuknannas nHGopMaTHKa (IO OTPACIISM).

B mporpaMMmy BKJIIOYEHO cCOJepKaHUE, HaIlpaBI€HHOE Ha (OPMUPOBAHHE Y CTYAECHTOB
KOMIICTEHIIMI, He0OX0aUMBIX 1 kadecTBeHHOTo ocBoeHuss OOII CIIO na 6a3e 0CHOBHOIrO OOIIEro
0o0pa30oBaHus € MOJIYYEHHEM CPEIHEro 00IIero o0pa3oBaHus; IPOrpaMMBbl OATOTOBKU CIHEIIMATUCTOB
cpennero 3sena (I[IICC3).

OHa sBisieTcst eMMHOM U1 Bcex GopM oOydeHust. Pabouas mporpamMma CIIy»KUT OCHOBOM JTst
pa3paboTKM  TEeMaTHYeCKOro IUIaHa M KOHTPOJIbHO -  oneHouHblx  cpeactB  (KOC)
0011e00pa3oBaTeIbHON YI€OHON AUCITUTIIMHBI 00pa30BaTEIIbHBIM YUPEKICHUEM.

1.2. Mecro o00meo0pa3oBaTelbHON Y4eOHOH JMCHMILIMHBI B CTPYKTYpe OCHOBHOM
o0pa3oBaTe/IbHOW MNPOrpaMMbI: JTUCIHUIUIMHA BXOJUT B LUK 0OLIe00pa30BaTeIbHBIX YYEOHBIX
mucrumuina. OcBoeHue 001eo0pazoBaTebHON yueOHOM JUCIUIUTMHEI «MaTeMaTukay CrocoOCTBYET
(GOpPMHUPOBAHHUIO Yy CTYJIEHTOB NPO(PECCHOHANBHBIX KOMMETeHIMH 1o crneruaibHocTr 09.02.05
[Ipuxnaanas uHPOpMAaTHKA (110 OTPACIISAM).

OpHOBpeMEHHO € MPOo(ecCHOHANBHBIMH KOMIETEHIIMSIMH Y CTYIEHTOB, OOy4YalolIUXCs IO
obmieoOpa3oBarenpHO y4eOHOU mucruruinHe «MartemaTtukay CO3MaloTCs TPEINOCHUIKH IS
dbopMupoBaHUg OOIMIMX KOMIETEHIMI: MOHMMATh CYIIHOCTb M COLMAJIBHYIO 3HAYMMOCTh CBOEH
Oynymeit mpodeccuu, MPOSIBIATH K HEW yCTOWYMBBIA HHTEpEC; OPraHU30BBIBATH COOCTBEHHYIO
JeSITeIbHOCTh, BbIOWpAaTh TUIOBBIE METONBI M CIOCOOBI BBHIMOJIHEHHS] MPO(EeCCHOHANBHBIX 3ajad,
OIICHUBATh MX (P(PEKTUBHOCTH U KA4YECTBO; MPHUHUMATH PEIICHUS B CTAHAAPTHBIX M HECTAHIIAPTHBIX
CUTYallMsX M HECTU 32 HUX OTBETCTBEHHOCTb; OCYHIECTBJIATH MMOUCK U MCIOJIb30BaHUE HHPOpPMAIH,
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 KOoMaHze, 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 NPOorpaMmbl «MaTeMaTHKa» SABJISIOTCS:

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

* oOecrieuenre CGHOPMUPOBAHHOCTH JIOTHYECKOIO, aJTOPUTMHUYECKOTO U MaTeMaTUYeCKOTro
MBIIUICHHUS,

» obecrieyenre c(HOPMUPOBAHHOCTH YMEHHUI MPUMEHSTH IMOJYYE€HHbIE 3HAHUS MPHU PELICHUU
pa3IUYHBIX 33/1a4;

* o0OecrieueHne CcHOPMUPOBAHHOCTH TMPEJCTABICHUNA O MaTeMaTHKE KakK dYacTh oOIie-
YeIIOBEYECKOW KYJIbTYpPhI, YHUBEPCAIHHOM SI3bIKE HAyKH, MO3BOJIAIONIEM OIUCHIBATH U H3YyYaTh
peasbHbIE MPOIIECCHI U SIBJICHUS.

B pe3ynbrare ocBoeHUs! y4eOHON AUCIUTIIMHBI CTYJCHT HOJIKEH:

HMeTh NpecTaBJIeHue:

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

3HATb!

" OCHOBHBIEC MAaTEeMAaTUYECKHE 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 THCHUTIINHbBI

OcBoenne cojaepkaHus y4eOHOW AuCHHUIUIMHBI «MaTemMaThkKa» OOeCrevYnBaeT IOCTHKCHUE
CTYJIEHTaMH CIIEAYIOUUX pe3yabmamos:

* TUYHOCMHDBIX:

— c(hOpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTUKEe KaK YHHBEPCaJIbHOM SI3bIKE HAYyKH,
CPEICTBE MOJICTUPOBAHUS SIBICHUN U MIPOLIECCOB, UIEAX U METOJIaX MaTEMaTUKU;

— T[OHMMaHWE€ 3HAYMMOCTM  MaTeMaTHKU Ui  HAy4YHO-TEXHHYECKOro  Iporpecca,
c(OpPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K 9acTh OOIIEUYeTIOBEYECKON KYJIbTYPHI Yepe3
3HAKOMCTBO C UCTOPUEN PA3BUTHUS MATEMATUKH, BOJIFOIIUEH MAaTEMAaTUYECKUX HICH;

— pa3BHUTHE JOTHYECKOTO MBIIIJICHHS, MPOCTPAHCTBEHHOTO BOOOPaKEHHUS, aNTOPUTMUYECKOM
KYJIbTYpPbl, KpUTUYHOCTH MBILIUICHHS HAa YPOBHE, HEOOXOAMMOM Juisi Oyaymied mpodeccuoHaIbHOM
NEeSTENIbHOCTH, JUISI TPOJIOJKSHHSI 00pa30BaHus U cCaMOOOpa30BaHMS;

— OBJIQJICHHE MAaTeMaTHYECKUMH 3HAaHUSMU U YMEHHSIMH, HEOOXOAMMBIMU B IOBCEAHEBHOU
JKU3HM, JUISI  OCBOCHHMS  CMEXKHBIX  €CTECTBEHHO-HAyUHbIX  JUCHUIUIMH W JUCLMIUIUH
po)eCCHOHAIBHOTO IUKJIA, ISl TIOJy4eHUsT 00pa3oBaHuUs B 00JIACTAX, HE TPEOYIOMMX yriayOJeHHON
MaTeMaTHYEeCKOM MMOATOTOBKH;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIJIE CAMOOOPAa30BaHUIO, HA MTPOTSHKCHUH
BCEH JKM3HH, CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BAHHMIO KAaK YCIOBHIO YCIEUTHOM
poeCCHOHAIBHON 1 0OIIIECTBEHHON JEATEIbHOCTH;

— FOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPUECKON M OTBETCTBEHHOM JESTEILHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEpPCTHHUKAMU B 00pa30oBaTeNbHOI,
00IIECTBEHHO TIOJIE3HOM, YUeOHO-HUCCIIeIOBATEILCKON, MPOSKTHOW U APYTUX BUAX NEATEITHHOCTH;

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

MemanpeomMemHnulx:

— YMEHHE CAMOCTOSITEIBHO ONPEIEIISTh LEJIN IEITEIbHOCTH U COCTABIIATH IIaHbI ACSTEIbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIEATEIBHOCTh; UCIIOJIb30BAThH
BCE BO3MOXHBIE PECYpPChl i JOCTHMXKEHHS TIOCTABJICHHBIX L€ M pealu3aluu IJIaHOB
NEeSITeIbHOCTH; BBIOMPATh yCIIEUTHbIE CTPATEIMH B Pa3IMYHbIX CUTYaIUAX;

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

— BJAQJICHWEC HaBbIKAMHU II03HABATEIbHOM, Y4EOHO-MCCIEAOBATEIILCKOH W MPOEKTHOM
NESTEIIbHOCTH, HABBIKAMHU pa3pelieHus Mpo0IeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIIeHHSI MPAKTUYECKUX 3a/1ad, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MTO3HAHMUS,

— TOTOBHOCTh U CIIOCOOHOCTh K CAaMOCTOSITENHHOW HWH(POPMAIMOHHO-TIO3HABATEIHLHOM
NEeSTENIbHOCTH, BKJIIOYasi yYMEHHE OpHEHTHPOBAThCS B PA3IUYHBIX HCTOYHHKAX HHGPOpMaIUH,
KPUTHYECKH OIICHUBATh ¥ HWHTEPIPETHPOBATh HWHPOPMAIIMIO, TMONYYaeMyIl0 W3 Pa3IUYHBIX
HCTOYHUKOB;

— BJIaJICHUE SI3BIKOBBIMHM CPEACTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO HM3JIaraTh CBOIO TOUKY
3peHusl, UCTIONIb30BaTh aJIeKBATHBIE SI3BIKOBBIE CPE/ICTBA;

— BJIaJICHHE HaBBIKAMU ITO3HABATENILHON pe(IeKCHH KaK OCO3HAHMsI COBEPIIAEMBIX JCHCTBUHN U
MBICITUTENIbHBIX MTPOLIECCOB, UX PE3YJITATOB M OCHOBAaHUI, TPaHUI] CBOETO 3HAHMS U HE3HAHMSI, HOBBIX
MO3HABATENIbHBIX 337]a4 U CPEACTB AJII UXTOCTHIKCHHUS;

— IIeJIEyCTPEMIICHHOCTh B MOUCKAaxX W MPUHATHH pPELICHHH, cO0Opa3uTeNbHOCTh U MHTYHIIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH; CTOCOOHOCTh BOCIPHHUMATH KPAcOTy M TapMOHHIO
MUDA;

npeomemmuuix:



— c(OPMHUPOBAHHOCTH TMPEJICTABICHUI O MaTeMaTUKE KaK YaCTH MHPOBOM KYJIbTYPhl U MECTe
MaTeMaTHKd B COBPEMEHHOM NMBMIIM3AaLMM, CIOCO0AX OMNMCAHUS SBIECHUI peaJbHOr0 MHpa Ha
MaTEMAaTUUYECKOM SI3BIKE;

— Cc(hOpPMHUPOBAHHOCTh MPEJCTABICHUA O MaTeMaTHYECKUX MOHATUAX KaK BaKHEHIINX
MaTEMaTHUYECKUX MOJENAX, IMO3BOJIOIIMX OINUCHIBaTh M H3ydaTh DPa3HbIE INPOLIECCHl U SIBJICHHUS;
IIOHUMaHHE BO3MOXHOCTH aKCHOMATHYECKOT0 TOCTPOEHUSI MaTEMAaTUYECKUX TEOPUi;

— BJAJEHHE METOJAMM [OKa3aTelbCTB U QJTOPUTMOB pELIEHUS, YMEHHE HUX IPUMEHSITH,
IPOBOJIUTH JOKA3aTeIbHbIE PACCY/KICHUS B XO/I€ PELICHUS 3a/ay;

— BJAJEHUE CTAaHJAPTHBIMH MPUEMaMH pEIICHUS PpAlHMOHAIBHBIX M HPPALMOHAIBHBIX,
NIOKa3aTeIbHbIX, CTENEHHbIX, TPUTOHOMETPHUYECKUX YpPaBHEHUH M HEPAaBEHCTB, HX CHCTEM;
MCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCIE JUIsl MOMCKA IYyTH PELICHUS U
WITIOCTPALMK PELICHHUs YpaBHEHUH U HEPABEHCTB;

— c(hopMHUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHAX MaTEMaTHUYECKOTO aHaJIH3a U UX
CBOWCTBAX, BJIAJICHNE YMEHHEM XapaKTepH30BaTh MOBEACHUE (DYHKIHUI, UCIIOIB30BaHUE MOTYyYEHHBIX
3HAHUM I ONMCAHUA U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

— BJAJEHUE OCHOBHBIMHU IOHATUSAMH O IUIOCKUX U IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, MX OCHOBHBIX CBOWCTBax; C(POPMHPOBAHHOCTH YMEHHs paclo3HaBaThb TI'€OMETPHUYECKUE
(Gurypel Ha uepTexax, MOJEIAX M B PEATbHOM MHpPE; IPUMEHEHHE H3YyYCHHBIX CBOWCTB
reoMeTpuueckux Guryp m Gopmyn A pelieHHs T€OMETPHUECKUX 3aJad M 3aJad C MPaKTUYECKHM
COJIepXKAHUEM;

— c(opMHUPOBAaHHOCTH MPEACTABICHUN O MpoIeccaX M SBJICHUSX, MUMEIOMIUX BEPOSTHOCTHBIN
XapakTep, CTaATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE, OCHOBHBIX MOHATHUAX 3JIEMEHTapHOU
TEOPHH BEPOSATHOCTEH; YMEHMH HAXOAWUTh M OICHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITHH B
IPOCTEHIINX MPAKTHUECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4ailHbIX BEIUYUH;

— BIJIQJICHUE HABBIKAMHU MCIIOJIb30BaHMSI T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpU pELICHUU
3ajau.

1.5. KonuyectBO 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, HCCIEI0BATEIBCKIX PadoOT;

— oopmiieHne OTYETOB MO MPAKTUYECKUM 3aHATUSM.

Jl1s mpoBepKM 3HAHUM CTYJEHTOB 110 OKOHYAHUU U3YYEHHUS TEM OCYLIECTBISIETCS PyOexKHBIN
KOHTpOJIb. VITOroBast hoopma KOHTPOJIS 2 CEMECTD - 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
CamocTosiTesibHass 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 aTTeCTALMS: 2 CEMECTP — IK3aMeH
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. [Ipocreiinye TPUrOHOMETPUYECKUE YPABHEHUS U 6 6 i
HEpPaBEHCTBA
Tema 4.3. TpUuroHoMeTpU4YECKHE 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 W 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(YOPMAIIMOHHBIX TEXHOJOTHUAX M MPAKTHYECKOU
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. Moaynbs uucna. [IpubnkeHHBIC
BeIurciacHud. IloaaTHe KOMIUIEKCHOrO yuciaa. MHuUMasa cAuHUIA.
IIpakTuyeckoe 3anaTue Nel: Beruncienue apuMeTHIECKUX BBIPAKCHHM.

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

Tema 2.1. KopHu u crenenn

Crenenn u kopHu. KopHHM HaTypajdbHOW CTENEHHM W3 YUCIa W UX cBoMcTBa. CTENeHU C
palKoOHAIBHBIMH MOKA3aTENsIMU U UX CBOMCTBA. CTENEeHH C IEHCTBUTEIbHBIMU MTOKA3aTEISIMU.

CBolicTBa CTENEHUW C JIEUCTBUTENIBHBIM IIOKa3arelieM. BpluMciieHue M CpaBHEHHE KOPHEM.
Brinonnenue pacueToB ¢ paaukanamu. [IpeoOpa3oBaHue CTEIIEHHBIX BBIPAXKEHUM.

IIpakTuyeckoe 3ansTHe Ne2: Brruncinenue 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 neiicTBuii ¢ jorapudMamu.
[IpeobpazoBanue sorapupmMuuecKkux BbolpakeHU. Haxoxaenue 3HaueHud Jorapupma 1O
IIPOM3BOJILHOMY OCHOBaHUIO. Ilepexon oT ofHOTO OCHOBaHMS K Apyromy. BeluncieHue u cpaBHEHHE
norapugmos. JlorapudmMupoBaHue U NOTEHIUPOBAHUE 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 NpUEMBbl HUX pelleHHs (pa3jokKeHHue Ha
MHO>KUTEIIU, BBEJICHUE HOBBIX HEU3BECTHBIX, OACTAHOBKA, TpahyuuecKuil METO).

PatmonansHbie HepaBeHCTBA. OCHOBHBIE TPUEMBI MX pelieHud. Vcrnoiap30BaHHE CBOWCTB U
rpa¢ukoB (GYHKUMN TpU PELUICHUH ypaBHEHMH W HepaBeHCTB. MeToj mHTepBajioB. M3o00pakeHue Ha
KOOPJAMHATHOM IUIOCKOCTH MHOKECTBA PELICHUI YPaBHEHHH W HEPABEHCTB C JBYMS IIEPEMEHHBIMH H
UX CHUCTEM.

[IpuMeHEeHnEe MAaTeMaTUYECKUX METOJOB Ul PEIIECHUS COACPIKATEIbHBIX 3a4ad U3 pa3IM4HbIX
o0acTeil HayKH U NPaKkTUKU. VIHTepripeTaus pe3yabTara, yueT pealbHbIX OrpaHUUYCHHH.

Tema 3.2. HppaunoHaibHble YpaBHEHHS, HEPABEHCTBA, CHCTEMBbI.

WppauvoHanbHbIE ypaBHEHUs, HEPABEHCTBA W CHUCTEMBbl. PellleHne uppanroHaIbHBIX
ypaBHeHHH. HaxoxneHne 3HaueHWil CTeNeHed C paluOHAIBHBIMM MoKa3aTensiMu. CpaBHeHUE
creneHerd. IIpeoOpa3oBaHusi BBIpAXCHHUH, COJEP)KAIIUX CTEMEHW. PemeHne mMoKa3aTeIbHBIX
YpaBHEHUM.

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

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

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

[TokaszarenpHbie ypaBHeHUs. CrocoObI pELICHUsT MPOCTEUIINX M CBOMAIIMXCA K HUM
MoKa3zaresibHbIX ypaBHeHWH. [loka3aTenbHblEe HEpaBEHCTBA. PemieHwe MNpOCTEMIMX MOKa3aTeIbHBIX
HCPABCHCTB. CucreMbl IT0Ka3aTeIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

IIpakTnyeckoe 3ansitue Ne3: PelieHre MoKa3aTeIbHbIX YPABHEHHIA.

Tema 3.4. JlorapupMuyeckue ypaBHeHHs], HEPABEHCTBA, CHCTEMbI

Jlorapudmuueckre ypaBHeHUs. CHocoObl pEIICHUs] MPOCTEHININX ¢ CBOASIIMXCS K HUM
norapumuueckux  ypaBHeHWi.  Jlorapmdmudeckne ~— HepaBeHCTBA.  PemeHwe  IpOCTEHMITUX
JorapuMUYecKux HepaBeHCTB. CHCTEMBI TOKA3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

Hcnonbp3oBanne CBOWCTB U rpadMKoB (DYHKITUN TTPH PEIICHUN YPaBHEHUN U HEPABEHCTB.

IIpakTnyeckoe 3ansiTue Ne4: Perenue norapu)Mu4eckux ypaBHEHUI.

Paznen 4. OCHOBbBI TPUTI'OHOMETPUH

Tema 4.1. OcHoBHBbIe IOHATHSA. TpUroHomMerpudeckue GopmMmyJibl

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

CuHyc, KOCUHYC, TAaHT€HC, KOTAaHT'€HC Yucia. TpuroHomeTpuueckue (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 TOKIECTBEHHBIE MPE0OPa30BaHMs MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAXKEHHUIA.

IIpakTnyeckoe 3ansitue NoS: [IpeoOpazoBanre W BBIUMCICHUE TPUTOHOMETPUUYECKHUX
BBIPAKCHUM.

Tema 4.2. IIpocTeiiine TPUrOHOMeTPUYECKHE YPABHEHHS M HEPABEHCTBA
[Ipocreitme TPUTOHOMETPUUECKHE YpaBHEHHUSI. [Tpuemsl pereHus MPOCTEUIITNX
TPUTOHOMETPUUECKUX YpaBHeHUi. [IpocTeiime TpuronomeTpudeckre HepaseHceTsa. [lociaenoBarensHOCTh
pELICHHS] TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB. PelieHne mpocTenmx TPUrOHOMETPHUYECKUX
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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 CBOVMCTBA 1 TPA®UKH
Tema 5.1. OcHOBHBIE NOHATHS, CBOMCTBA, CMOCOOLI 3aJaHUA
Yucnosas ¢pynkuust. CriocoOb! 3amanus GpyHkimu. O61acTh onpeieeHns 1 MHOKECTBO 3HAUCHUH.
CpoiicTBa (QyHKIIMM: MOHOTOHHOCTh, OTPAaHHMYCHHOCTh, YETHOCTb M HEUYETHOCTb,
nepuou4HoCcTh (pyHKIMH. [IpoMexyTkH Bo3pacTaHuss W yObIBaHUS, HauOoJblllee M HaMMEHBIIIEE
3HAYCHUs, TOYKM OKCTpemMyMa. ['paduueckas wHTepnperanus. ApUPMETHYECKHE OICpaIli HaJ
dbyaknusamu. Cnoxnas QyHkuus (kommno3uius). [Torstre o HenpeprIBHOCTH (DYHKIIUU.
I'paduk dhynkmmii, mocrtpoenue rpapukoB GyHKIMH, 3aJaHHBIX PA3TUIHBIMHA CIIOCOOAMH.
[pocreiinme npeoOpasoBanust TpagukoB (yHKUIMIA: TapasieNbHBIA  TEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO OC€il KOOpIWHAT M CHMMETpPHUSI OTHOCHTEIBHO Hadalla KOOPAHMHAT, CHMMETpHS
OTHOCHTEJIBHO MPSIMOH Y = X, pacTsDKEHHE U C)KaTHE BJOJIb OCe KOOpAUHAT.
O6parnas ¢pynknus. O6mactTh onpeneraeHuss U 001acTh 3HaYeHU oOpaTHOW GyHKIMH. ['paduk
00paTHO (HyHKIIHH.
[Tpumeps! PYHKIIMOHATBHBIX 3aBHCUMOCTEH B PEabHBIX MPOIIECCax M SBICHUSIX.

Tema 5.2. Tpuronomerpudeckue (PyHKIMHA

CpoiictBa u Tpaduku TpPUTOHOMETpUYECKUX (YHKIMK (CHHYca, KOCHHYyca, TaHTeHCa |
kotanreHca). Iloctpoenne reomerpuueckux mnpeoOpazoBanuii (cmsura u nedopmarmu). 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 ¥ nmoka3arejbHast (QYHKIHU
CrenenHass W mokaszaTenbHass (yHKIMH, MX cBoWictBa W rpaduku. Iloctpoenue rpaduxos
CTEMEHHON W TOKa3aTelbHON (PYHKITUH C TOMOIIBI0 TEOMETPUUECKHUX MPeoOpa3oBaHMiA.

Tema 5.4. Jlorapupmuyeckas pyHkuus
Jlorapupmuyeckast GpyHKIMs, ee cBorcTBa 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
rocinenoBarenbHOCTH. CriocoOBI 3a1aHus M CBOIMCTBA YUCIIOBBIX ITOCIenoBaTenbHocTel. [lousaTue 0
npeaene  nocienoBaTeabHOCTH.  CyllecTBOBaHHME — Mpejeina  MOHOTOHHOW — OTpaHUYEHHOMN
IIOCJIENOBATEIILHOCTH. CymmupoBaHue OCJIEN0BATEILHOCTEMN. Beckoneuno yOBbIBaroIas
reoOMeTpUUECcKasi 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 QYHKIHMHN B mocTpoeHuto rpadukoB. [IponsBoaHbie 00paTHOM GYHKIIMA U KOMITIO3UITUH
byHKIMN.

[TprMeps! HCITONIB30BAHKS TPOU3BOIHOM ISl HAXOKICHHUS HAWITYUIIETO PELICHNs B IPUKIIaIHbBIX
3amadax. Bropas mpousBopHas, ee reoMeTpuueckuil W ¢usmueckuil cmbich. [IpumeneHue BTOpOi
MPOU3BOHOM K HCCIEAOBaHUIO (YHKIIMA M TOCTPOCHHIO rpadukoB. HaxoxaeHue ckopocTH st
npoiiecca, 3aJaHHOTrO (OPMYIIOi U TpadpuKOM.

IIpakTuyeckue 3ansaTusa Ne 6, No7: HaxoxxneHne npon3BOIHBIX (PYHKITHH.

HccnenoBanue GpyHKIMI ¢ TOMOIIBIO TPOU3BOIHON U MOCTPOEHHUE IrPpauKOB (PYHKIIUH.

Tema 6. 3. Dj1eMeHTHI HHTEIPAJLHOI0 HCYUCICHUS

[TepBooOpaznas. Heonpenenennslii MHTETpaJl U €ro CBOWCTBA. HaxokiaeHne 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 HMHTErPATIOB METOAOM
HEIOCPEACTBEHHOTO MUHTETPUPOBAHUS.

Paznean 7. TEOMETPUSA

Tema 7.1. KoopauHaTbl M BEKTOPBI

[IpsimoyronpHas (IeKapToBa) CHUCTEMa KOOpPAMHAT B IpocTpaHcTBe. Dopmyna paccTOSHHS
MEXly IBYMSI TOUKaMU. Y paBHEHUS cHepBl, n1ocKocmu u npsamoll.

BexTtopel. Moaynb Bektopa. PaBeHCTBO BekTOpoB. Cll0)KEHHE BEKTOPOB. Y MHOXKEHUE BEKTOpa
Ha uyncno. KommmHeapHsie BekTopsl. [Ipoeknus BekTopa Ha OChb. YTON MEXKAY ABYMSI BEKTOpPaMHU.
Pasnoxxenue BekTopa 1o HampasieHusM. KoMmiuianapasle BekTopsl. Koopaunats! Bektopa. CkansipHoe
IIPOU3BEJIEHNE BEKTOPOB.

Hcnonp30BaHne KOOpAUMHAT U BEKTOPOB IIPU PEIIEHUN MAaTEMATUYECKUX U MIPUKJIAJHBIX 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. [leprneHaAuKynsipHOCTh JBYX MJIOCKOCTEMH.

I'eomerpuueckue mnpeoOpazoBaHMsl IMPOCTPAHCTBA: MAPAUICIbHBIA IMEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO TUIOCKOCTH.

[MapannensHoe mnpoektupoBanue. Ilmomane oproroHanbHOM mpoekuuu. M3oOpaskeHue
IIPOCTPAHCTBEHHBIX UTYD.

Tema 7.3. MHOTOrpaHHUKH
ITonstue o reoOMCTPHUICCKOM TCJIC U CTO ITOBCPXHOCTH. MHOFOI‘paHHI/IKI/I.
Bepmunbl, peOpa, rpaHu MHororpaHHuka. PasBepTka. MHOrorpaHHble YIriibl. Beimykiibie

10



MHoOrorpaHHuku. Teopema Diinepa.
[Tpusma. [Ipsimast u HaknonHas npusMa. [IpaBunbpHas nmpusma. [lapamnenenunen. 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).
IIpakTnueckoe 3ansitue Nel0: [Toctpoenue cedeHuii 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 NoBEpXHOCTEH 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 LMWIMHIpPAa U KOHyca. DopMyIibl
o0beMa mapa u 1iomaau cepel.

[TonoOue ten. OTHOIIEHUS MTONIA/IeH TOBEPXHOCTEH U 0O0bEMOB MOTOOHBIX TEJ.

IIpakTuyeckoe 3anaTue Nel2: Beruncienne 00beMOB reOMETPUUECKHUX TEJ.

Pa3znen 8. 9JIEMEHTBI 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.

Ilonamue o muesagucumocmu cobvimui. JJucKkpemHnas Cry4yauHas 6eluyuHd, 3aKOH ee
pacnpedenenus. ucnosvle xapakmepucmuku OUCKPEMHOU CLyYauHol eeaudunsvl. Ilonamue o 3axoue
OobLUUX YUCe].

Tema 9.2. OcHOBBI MaTeMaTH4YeCKOH CTATHCTHKH

[IpencraBneHne AaHHBIX B BUAE TAONHII, Tuarpamm, rpa@ukoB. [ 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
NpaKkTU4 | TEMbI 4acoB
€CKOTo
3aHSTHS
1. | Tema 1.1. IIpakTuyeckoe  3ansitue  Nel: Brruucnenue 2
apu(METHUECKUX BBIPAKEHUI.
2. | Tema2.l. IIpakTnyeckoe 3aHsTHe  Ne2: Brruucnenue 2
apu(MeTUYECKUX BBIPAKEHUHM, COAEpKAIIUX CTENeHH U
KOPHH.
3. | Tema4.l. IIpakTuyeckoe 3ausitue Ne3: IlpeoOpazoBanue u 2
BBIUHCIIEHNE TPUTOHOMETPUUECKHUX BBIPAKECHUH.
4. | Tema 3.3. IIpakTuyeckoe  3ansaTe  Neqd: Pemenue 2
II0KA3aTENIbHBIX YPABHEHUM.
5. | Tema3.4. IIpakTuyeckoe  3ansaTHe  NeS: Pemenue
Jorapu(pMUYECKUX YPaBHEHHIA.
6. Tema 6.2. IpakTuyeckue 3anaTuss Ne 6: Haxoxnenue 2
POU3BOIHBIX (PYHKITUH.
7. | Tema 6.2. IIpaktuyeckne 3anaTus Ne7: HcciemoBanue 2
byHKIHI MOMOIIBI0  TMPOU3BOJAHOM M  TOCTPOCHUE
rpaduKoB QyHKIHHA
8. | Tema 6.3. IIpakTuyeckoe 3ansaTue Ne§: 2
HaxoxnaeHne HeonpeneneHHbIX UHTETPAJIOB METOA0M
HEMOCPEJACTBEHHOT0 HHTETPUPOBAHUSI.
9. | Tema 7.3 IIpakTnueckoe 3ansitue Ne9: Iloctpoenue ceueHunit 2
TETpadIpa U napasuiesenunea.
10. | Tema 7.1 IIpakTnueckoe 3anaTme  NelO:  Ilpumenenue 2
BEKTOPOB M KOOPJMHAT K PEIICHHI0 FT€OMETPHUUECKHX 3a]1au.
11. | Tema 7.4 IIpakTnyeckoe 3anstme  Nell:  Briumcienue 2
TJIONIA/IA TOBEPXHOCTEN T€OMETPUYECKUX TE.
12. | Tema 7.5 IIpakTuyeckoe 3ansaTue Nel2: Beruncnenue 00beMoB 2
IrE€OMETPUUYECKUX TEJI.
Bcero: 24
3.XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEFHOM JESATEJBHOCTHU
CTYJAEHTOB
Coaep:xanue o0yueHust XapaKkTepucTHKAa OCHOBHBIX BH/IOB /IeSIT€IbHOCTH CTY/JACeHTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)
Beenenue O3HakOMJIEHHE C pOJIBIO MaTEeMaTHMKUd B HayKe, TEXHHKE,

9KOHOMHKE, HMH(OPMAIMOHHBIX TEXHOJIOTUSAX U IPAKTUYECKOH
JESATENBHOCTH.

O3HakoMJIEHHE C LIETSIMH U 3a7jayaMH U3Y4EHUS! MAaTeMaTHKH
npu ocBoernu npodeccuit CI10 u cneunansuocreit CI10

AJITEBPA

Pa3Butne noHsATHS 0 YHCJIE

BrimonHenne apudMeTHuecKnX JACHCTBHUN HaJ YHCIaMH,
coucrasa yCTHInle N IINCBMCHHBIC HpI/IeMBI.
Haxoxxmenne mpuOMMKEHHBIX 3HAUYCHWM BEIWYUH |
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MOTPEITHOCTEH BBIYMCICHUN (aOCOMIOTHOH M OTHOCUTEIBHOW);
CpaBHCHHC YU CJIOBBIX BI:Ipa)KeHHfI.

Haxoxnenne ommOOK B peoOpa3oBaHUSX U BBIYHUCICHUSIX
(OTHOCHTCS KO BCEM ITYHKTAM IPOTPAMMBI)

Kopuu, crenenu,
JIorapu(pmbl

O3HaKOMJIEHUE C MIOHATUEM KOPHS 1-1 CTENEHH, CBOMCTBaMU
paauKaIoB U paBUIaMU CpaBHEHUS! KOPHEH.

DopmMyJIUPOBAHUE ONPEIETCHUS KOPHS U CBOWMCTB KOPHEH.
Brluucnenue u cpaBHEHHE KOpPHEW, BBINOJHEHUE MPUKUIKI
3HAYEHHUSI KOPHS.

[IpeoOpa3oBanne 4YHCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
CoZIepXKaIINX paguKabl.

BreimonHenune pacderoB 1o ¢GopmyinaM, COJEpKaIUM
paAMKanbl, OCYIIECTBISIE HEOOXOAMMbBIE  MOJCTAHOBKU U
npeoOpa3oBaHusl.

OnpeneneHre paBHOCWJIBHOCTH BBIPAXKEHUUN C pajuKalamu.
Pewienne nppanioHaIbHBIX YPaBHEHUMN.

O3HakoMJIEHHUE C TIOHATHEM CTENEHU C JACHCTBUTEIbHBIM
IIOKAa3aTeNEM.

Haxoxnenue  3Ha4Ye€HM  CTENEHHM, HCHOJB3YyS  TIpHU
HE00XO0IMMOCTH HHCTPYMEHTANIbHBIE CPEJICTBA.

3anucelBaHUE KOPHSA 7-i CTENEHW B BHUAE CTENEHU C
JIpOOHBIM MOKa3aTeIeM U Ha000poT.

dopmMylIHpOBaHUE  CBOWCTB  CTeNeHel.  Beruucienue
CTENEeHEeN C palMOHAJIbHBIM MMOKA3aTeIeM, BBIMOJHEHUE PUKUIKA
3HAYEHHUSI CTETIEHU, CPABHEHUE CTETICHEM.

[IpeoOpa3oBanne YHCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
coepKaIINX CTEIICHH, MIPUMEHSIS CBOIICTBA. Penrenue
[I0OKA3aTEJIbHBIX YPAaBHEHUM.

O3HakoMJIEHHWE C TPUMEHEHHWEM KOPHEM W CTEeNmeHel Mpu
BBIUNCJIEHUM CPEIHMX, JCIIEHUU OTpe3Ka B «30JIOTOM CEUEHHM).
Pemenne nmpukiagHeIX 3a/1a4 Ha CJI0KHBIE TPOIIEHTHI

IIpeodpa3oBanne
ajnredOpanyecKux
BbIPAKEHU I

BrimonHenue npeoOpa3oBaHUl BBIpAXKEHUN, NPUMEHEHUE
dbopmyI1, CBA3aHHBIX CO CBOMCTBAMU CTENEHEH U JTorapupMoB.

Omnpenenenue o0nactu JOITYCTUMBIX 3HaYEHUI
Jorapu(pMUUecKoro BblpaxkeHus. Pemienne norapupmMuueckux
YpaBHEHUH

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NOHATHSA

N3yuenue pairnaHHOrO0 METOJA U3MEPEHUs YII0B BpalllCHUS
U UX CBSI3U C rpagycHoi Mmepoil. M300pakeHrne yrioB BpalleHHUs
Ha OKpPY)XHOCTH, COOTHECEHHUE BEJIMYUHBI yria C  €ro
PacIoJIOKEHUEM.

DopMyJIHUPOBAaHUE  OMNPEACIICHUH  TPUTOHOMETPHUUYECKUX
(GYHKUMN 11 yIIIOB IOBOPOTAa U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYroJbHUKa U 00BSICHEHHE UX B3aUMOCBSI3U

OcHoBHBIE IIpyuMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKICCTB
TPUTOHOMETPUYeCKHUe JUISL BBIYUCJICHUS 3HAYEHUH TPUTOHOMETPUYECKHX (DYHKLIUN IO
TOKIECTBA OJHOM U3 HUX

IIpeoOpa3oBanus H3ydyeHre OCHOBHBIX (OPMYN TPUTOHOMETPUU: (POPMYJIBI
NMPOCTEeHIINX CJIOJKEHMS, YIBOEHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUYECKUX TPUTOHOMETPUUECKUX (PYHKIMI B MPOU3BEJIEHUE U IPOU3BEJICHUS
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BbIPasKeHH H B CyMMY M TPUMEHEHHE TPU BBIYUCICHUHM 3HAYCHUSA
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLLIEHUS €TO0.
O3HakOMJIEHME CO CBOMCTBAMM CHMMETPHUHM TOYEK Ha
EMHUYHOW OKPY)KHOCTH U MPUMEHEHHE WX IJIS BbIBoJa (hopmym
MIPUBEACHUS
IIpocreiimme Pemenne mo ¢opmynaM M TPUTOHOMETPHUECKOMY KpYyTy
TPUTOHOMETPHUYECKHUE MPOCTEUIIIUX TPUTOHOMETPUUYECKUX YPABHEHUN.

YPaBHEHUS M HePAGEHCMEa

[Ipumenenne oOmMX METOJOB  pEIICHUS ypaBHEHUH
(mpuBeeHNE K JMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JIoKEHUsS Ha
MHOXUTEIH, 3aMEHBI IIEPEMEHHOM) pu peLieHun
TPUTOHOMETPUYECKHUX YPABHEHHM.

YMeHue OTMeyaTb Ha Kpyre peuieHuss IpPOCTEHIINX
TPUTOHOMETPUYECKHUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHIeHC YHucia

O3zHakoMieHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPUUYECKUX (QYHKLUH.

WN3ydyenne  ompeneneHuil  apKCUHyca,  apKKOCHHYCA,
apKTaHreHca 4Yucia, (opMyaupoBaHUE HX, H300paKeHHUE Ha
€UHUYHOU OKPY>KHOCTH, IPUMEHEHHUE [IPU PELICHUH YPABHEHUN

®YHKIHNU, UX CBOUCTBA U TPA®UKH

DYyHKIUH.
IlonsiTHEe 0 HeNpepLIBHOCTH
byHKuun

O3HakOMJIEHWE C TIOHSATHEM MEPEMEHHOW, MpUMEPaAMU
3aBHCUMOCTEH MEX]ly TepeMEHHBIMH.

O3HakoMjieHHME C TOHATHEM TpaduKka, OIpenerIeHHe
NPUHAIISKHOCTH TOYKM Tpaduky ¢yHkuuu. OmpeneneHue 1o
dbopmyse TpocTeimie 3aBUCUMOCTH, BHJIa €€ Tpaduka.
Bripaxkenue no ¢opmyie o1HOM EpEeMEHHOI uepes ApyTrHe.

O3zHakoMJIeHHE C orpezesieHueM ¢byHKIIUY,
(dopmynupoBaHue €ro.

Haxoxxnenue obmactu omnpesesneHus U 00JacTH 3HAYCHHM

byHKIIMHN

CgoiicTBa pyHKUIMH.
I'padpuyeckasn
HHTepHpeTanus.
IIpumepsl
GyHKIHOHATBHBIX
3aBHCHUMOCTEH

B peajibHbIX
npoueccax u ABJIeHUsIX

O3zHakoMJIeHHE C npuMepamMu (G yHKIHMOHABHBIX
3aBUCUMOCTEN B pealbHBIX MPOLIECCAX U3 CMEKHBIX JUCLMILINH.

O3HakoMJIeHME C  JIOKa3aTeIbHBIMU  PACCYXACHUSIMHU
HEKOTOPBIX CBOWCTB JIMHEHHON © KBaJpaTWYHON (QYyHKIUH,
MPOBEJICHUE  HUCCIEIOBAHUSA JIMHEHHOM, KYCOYHO-JIMHEWHOM,
OpOOHO-TMHEHHOW W KBaJApaTUYHON (YHKUUH, MOCTPOECHUE HX
rpadukoB. Iloctpoerne u ureHwe TpaduKoB  (DyHKITHH.
HccnenoBanue QyHKIHH.

CocraBnenue BHJIOB (YHKIHMH 1O JaHHOMY YCIOBHIO,
pelIeHne 3a1a4 Ha DKCTPEMYM.

Brimonaenne npeobpazoBanuii rpaduika GyHKIHN

Oo0paTHble pyHKINH

Wzyuenue nonamus obpamuoii (hynkyuu, onpeaeacHue Buaa
U nocmpoeHnue epaguxka oOpamHol QYHKYuU, HAX0MCOeHUe ee
obracmu onpedenenus u obaacmu 3Havenuil. llpuMeHeHue
CBOMCTB (DYHKITMH TIpH HCCICIOBAHWW YpPaBHCHUN W PEIICHUU
3a/1a4 Ha SKCTPEMYM.

O3HaKOMJICHUE C TIOHITHEM CIIOKHOW (PYHKITUN

Crenennsie, Brruncnenue 3HaueHuii QyHKINUN IO 3HAYEHUIO apryMeHTa.
noKa3arteJibHbIe, Onpenenenue TMONOXKEHUS TOYKM Ha rpaduke Mo ee
Jorapugpmuveckue | | KOOpMHATaM ¥ Ha00O0poT.

TPUTOHOMETPUYECKHE Vcnonb3oBaHre CBOMCTB (YHKIIMI 17151 CpPaBHEHUS 3HAYEHUI
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byHkum.
Oo0partHble
TPUTOHOMETpPUYeCKHUe

byHKkuun

cTerneHen u jorapupmMoB.

[MocTpoenne rpaduKOB CTEMEHHBIX W JIOTapu(PMHUUYECKUX
G yHKIHA.

Pemenune mokazaTenbHbBIX U JOorapu(PMUUECKUX ypaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMAaM.

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

O3HakoMJICHHE C TIOHSTHEM TapMOHUYECKHUX KOJIeOaHWUU |
npruMepaMu TApMOHUYECKHUX KOJeOaHU sl ONUCAHUS MIPOIIECCOB
B (pu3uke u Ipyrux o0JacTsIX 3HAHUSA.

O3HaKOMJIEHHE C TOHATHUEM pa3pbIBHOM NEPUOANUYECKOMN
byaKuA, GOPMYITHMPOBAHWE CBOWCTB TAaHTEHCA M KOTAHTEHCA,
MOCTPOCHHE UX TPAPHUKOB.

[Ipumenenue cBOMCTB GYHKIMHA JUIsl CPAaBHCHHSI 3HAYCHHM
TPUTOHOMETPUYECKUX (PYHKIHMA, PEUICHUS TPUTOHOMETPHYECKHUX
YpaBHEHUU.

Ilocmpoenue epaguxos 06pamHbIX MPUSOHOMEMPUUECKUX
@yHKYyull U onpedenenue no 2pagpuKam ux c8oLUcms.

BrimonHeHne npeodpa3oBanus rpaguKkoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaTeabHOCTH

O3HaKOMJICHHE C TIOHSATHEM YHCIOBOH MOCIIEI0BATEILHOCTH,
CHOCO6aMI/I €€ 3aJaHus, BBIYMCIICHUAMU €€ YJIICHOB.

O3HnakomieHue ¢ NOHAmMuUeM npedeid nocied08ameIbHOCHU.

O3HaKkOMJIEHHE C BBIYHCIEHHEM CYMMBI 66CKOH€‘IHOFO
YHCJIOBOTO psiZia Ha TPHUMEPE BBIUYUCICHUS CYMMBI OECKOHEYHO
yOBIBAIOIIEH reOMETPUIECKON MTPOrPECCHH.

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

IIpousBoanas ) | ee
NpUMEeHeHHne

O3HaKOMJIEHUE C TOHSITHUEM MTPOU3BOAHOM.

N3ydenne wu QopMynupoBaHHE €€ MEXaHMYECKOTO U
FEOMETPUUYECKOTO CMBICHIA, H3yYEHHE aIrOpUTMa BBIYHCICHUS
MPOU3BOJHON HA MPUMEPE BBHIYMCICHUS MTHOBEHHOW CKOPOCTH U
yTII0BOTO KO3 puImenHTa KacareabHOM.

CocraBieHre ypaBHEHUs KacaTeIbHON B 00OIIEM BHIC.

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

N3yuenne TeopeM O CBA3M CBOWCTB (PYHKIIMH H
IPOM3BOIHON, (POPMYIHUPOBKA UX.

[IpoBenenne ¢ TOMONIBIO MPOU3BOAHOM HCCIETOBAHUS
byHKUINY, 3a1aHHON (POPMYIIOH.

VYcraHoBIEeHNE CBSI3U CBOMCTB (DYHKIIMHM M TIPOU3BOJIHOMN IO
ux rpaduxam.

[IpumeHneHre TPOU3ZBOAHOM Il pElIEHHUS 3a7a4  Ha
HaXOXJEHWE HauOOJbIIEero, HAUMEHBIIEr0 3HAYeHUs U Ha
HAXOXKJICHUE DKCTpEMyMa
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IlepBooOpa3Hasi 1 MHTerpaJ

O3HakoMJICHUE C TIOHSITHEM MHTETpaia U MepBOOOPaA3HOM.

W3ydenue npaBuiia BHIYUCICHUS IEPBOOOPA3HON U TEOPEMBI

Herorona— JleiiOuuma.

Pemenue 3a1a4 Ha CBA3b MEPBOOOPA3HON U €€ POU3BOTHOMH,
BBIYHCIICHHE TTEPBOOOPA3HOM JIJIs1 JAHHOU (DYHKITHH.

Pemenue 3a1au Ha IpUMEHEHNE UHTErpaja AJs BBIYUCICHUS
bu3NYeCKUX BEIMYMH U TUIoNIaien

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YpPaBHEeHUM

HepaBencrBa u cucreMbl
HEPaBEHCTB c ABYMH
nepeMeHHbIMH

O3HakOMJIEHHME C NPOCTEUIIMMHU CBEICHUSMH O KOPHSX
anreOpanyeckux  ypaBHEHHUH,  MOHATHSAMHM  MCCIEIOBAHUSA
YPaBHEHUH U CUCTEM YPAaBHEHUM.

N3ydyeHne TeopurM paBHOCWUIBHOCTA YpPaBHEHUU U €€
npuMeHeHud. [loBropeHue 3amuMcu pelIeHHs CTaHAApPTHBIX
YpaBHEHM, IPUEMOB ITPeoOpa30BaHUsl ypaBHEHUN AJIs CBEIEHUS K
CTaH/IapTHOMY YPaBHEHMIO.

Pemenne palOHaIbHBIX, UPPALMOHAIIBHBIX,
NOKA3aTeNbHBIX U TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBaHne CBOMCTB MW TpadukoB (YHKIHA It
peuieHus ypaBHeHUH. [loBTOpeHHE OCHOBHBIX IPUEMOB PELICHHUS
CUCTEM.

Pemienne ypaBHEHHMH C IIPUMEHEHHMEM BCEX IIPUEMOB
(pa3nokeHusT Ha MHOXXUTENM, BBEJCHHMS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, IPahudecKoro MeTo1a).

Pemienue cucremM ypaBHEHUH C MPUMEHEHHEM pPa3IMYHBIX
CIIOCO0OB.

O3HakomiIeHHE C OOIIMMHU BOIPOCAMHU PEILEHHS] HEPAaBEHCTB
U HCIIOJIb30BaHUE CBOMCTB M rpadukoB (YHKIMHA MpPU PEIICHUH
HEPABEHCTB.

Penienne HEpaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM
pa3IMYHBIX CIOCOOOB.

[IpuMeHEeHHEe MAaTEeMaTU4YECKUX METOJOB U1  PELICHHUS
COJepKATENbHBIX 3a7a4 W3 pPA3IUYHBIX o0OjacTeil Hayku u
IIPAKTUKU. MHTEepnpeTnpoBaHue pe3yabTaTOB ¢ YYETOM PEaJbHBIX
OTpaHUYECHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEHN U

CTATUCTHUKU

OcCHOBHBIE MOHATHUS
KOMOMHATOPUKH

N3ydyenne mnpaBuina KOMOWHATOPUKH W TPHUMEHEHUE MPHU
pelIeHn KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3a7ad METOJOM Tiepedbopa U 1o
MPaBUIy YMHOKECHUSI.

O3HakomieHne c MOHATUSAMHU KOMOMHATOPHKHU:
pa3MeNIeHUsIMHU, COYCTAHUSMH, MEPECTAHOBKAMH U (opMyliaMu
JUISl UX BBIYUCIICHUS.

OObsicHeHHEe W TpUMeHeHHue QGOpMyNn HJsi BBIUYUCICHHUS
pa3MeIlleHN i, TEPECTAHOBOK U COYETAaHU MPU PELICHHUH 3a]1a4.

OznakomieHne ¢ OuHOMOM HBIOTOHA M TPEYrOIHLHUKOM
[Tackais.

Pemenue npakTrueckux 3agad ¢ UCHOJIb30BAHUEM MOHSATUN
Y TIPaBUJI KOMOMHATOPUKH
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JJIeMeHTbI TEOPUH

W3ydyeHne KIACCMYECKOTO OMNpENENICHUS BEPOSITHOCTH,

BepOATHOCTEH CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmMoTpeHne TpUMEpPOB  BBIYUCIEHUS  BEPOSITHOCTEH.
Penienue 3a/1a4 Ha BBIYMCICHUE BEPOSITHOCTEH COOBITHIA
IIpencraBiaenue O3HaKOMIICHHE C IPEACTABICHUEM YHMCIIOBBIX JaHHBIX U UX
AAHHBIX (Tabauipbl, | XapaKTEPUCTUKAMU.

auarpamMmbl, rpagukn)

Pemenne mnpakTudeckux 3amad Ha OOpaOOTKY YHCIOBBIX
JAaHHBIX, BBIYUCIICHUC UX XaPAKTCPUCTUK

I'EOMETPUA

IIpsimMble B MJIOCKOCTH
B IPOCTPAHCTBeE

@opMynMpOBKa M NPUBEACHUE JI0KA3aTEIbCTB IMPU3HAKOB
B3aMMHOTI'0 PAaCIIOJIOKEHMS IIPSIMBIX U IUIOCKOcTel. PacriosHaBanue
Ha Yeprexax H MOJAEIAX PA3IUYHBIX CIy4aeB B3aWMHOIO
PacIoJIOKEHUs IPSIMBIX U IUIOCKOCTEH, apryMEHTHPOBAHUE CBOMX
CYKICHUM.

DopmMyJIMPOBAHUE OIPEACICHUN, MPU3HAKOB U CBOWCTB
NapaJuIeIbHbIX U MEPIEHAUKYISPHBIX MUIOCKOCTEN, IBYITPAHHBIX U
JIMHEUHBIX YIJIOB.

BelltonHEHNE OCTPOEHUST YIJIOB MEXY NPSAMBIMH, IPAMOM
U IUIOCKOCTBIO, MEXIy IUIOCKOCTSMHM 10 ONHMCAaHHIO U
pacro3HaBaHUE UX HA MOJAEIISX.

[IpuMeHeHne NPU3HAKOB U CBOMCTB PACIIOIOKEHUS MPSIMBIX
Y IJIOCKOCTEN NP PEIICHUH 3aa4.

N3006pakeHne Ha pUCYHKaX M KOHCTPYMPOBAHUE HA MOJIEIIAX
NEePHEHAUKYJISIPOB M HAKJIOHHBIX K IJIOCKOCTH, IMpPSIMBIX,
NapaJuIEIbHBIX IIJIOCKOCTEH, YIIIOB MEXAY IIPSIMOM U INIOCKOCTBIO
1 000CHOBaHHUE MTOCTPOCHUS.

Pemenne 3anau Ha BBIUKCIEHHE T€OMETPUUYECKUX BEIMUMUH.
OnuceiBaHUE PACCTOSIHUS OT TOYKH JI0 TUIOCKOCTH, OT MPAMOU 10
IUIOCKOCTH, MEXIY IUIOCKOCTSMHU, MEXKIY CKpPELIUBAIOLIMMUCS
IPSIMBIMHU, MEKY TPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.

@opMyIMpOBaHUE U JOKa3bIBAHHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpPEM CYIIEeCTBOBAHMS, CBOMCTRBA).

N3o0paxkxeHne Ha depTrekax M MOJAETSAX PACCTOSHHUS U
000CHOBaHHE CBOWX CyXaeHuW. OnpeneneHue W BBIYHCICHUE
paccrostHuid B mpoctpaHcTBe. [lpumeHenue ¢opmyn U Teopem
IJIAHUMETPUH IS PELICHUS 3a/a4.

O3zHakoMieHHE C HOHSTHEM napajuIeIbHOTO
IIPOEKTUPOBAHUS U €r0 CBOWMCTBaMHU. Dopmynuposarue meopemvl
0 naoWaAoU OpMO20HANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue Teopuu s OOOCHOBAaHUS TOCTPOCHHUH |
BBIYMCIICHHM.

ApryMEHTHpOBaHHWE CBOMX CYXKIECHHMH O  B3aMMHOM
PacIoyIOKEHUH IPOCTPAHCTBEHHBIX (GUTYP

MHOrorpaHHuKH

Onucanne W XapakTepUCTHUKA  PasIMYHBIX  BUOB
MHOTOIPAHHUKOB, IEPEUUCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300pakeHre MHOTOTPAHHUKOB M BBITIOJTHEHHE ITOCTPOCHHS
Ha N300paKCHUSX ¥ MOJAEISX MHOTOTPaHHUKOB.

Beluncienre  JTMHEHHBIX ~ 3JIEMEHTOB U YIVIOB B
MPOCTPAHCTBEHHBIX KOH(QUTYpAIHsIX, apryMEHTHPOBAHHE CBOUX
CY)KJICHUM.
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XapakTepucTuka M H300paK€HUE CEUCHUS, pa3eepmKu
MHO202PAHHUKOS, BBIYACIICHUE IIJIOIAEH TIOBEPXHOCTEN.

[Toctpoenne mpocTeWIIUX  CEYCHHH Ky0a, TPHU3MBI,
nupamubl. [Ipumenenne (akToB U CBEACHUI U3 TIAHUMETPHUH.

O3HakoMJIEHME C BHUJAMH CHUMMETPUM B MPOCTPAHCTBE,
dbopMynTUpOBaHUE ONPENEICHU H CBOWCTB. XapakTEPUCTUKA
CUMMETpPHUH TEN BPALIEHNUS] © MHOTOTPAHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUH IIPU PELICHUU 3aa4.

Hcnonp3oBanre npuoOpeTeHHBIX 3HAHUHM ISl UCCIIEOBAHUS
Y MOJICJIMPOBAHUSI HECTIOKHBIX 3a/au.

N300paxeHne OCHOBHBIX MHOTOIPAaHHUKOB M BBITIOJHEHUE
PUCYHKOB I10 YCJIOBHSM 3a/1a4y

Tesia 1 MOBEPXHOCTH
BpallleHUs

O3HakoMJIeHHE C BUJAMU TeJl BpalleHus, GopMynupoBaHue
UX OIPEICIICHUI U CBOWCTB.

@opMyIMpPOBAHKE TEOPEM O CEUEHHH IIapa IUIOCKOCTBIO U
TUTOCKOCTH, KacaTeIbHOMU K cepe.

XapakTepucTuka U U300pakeHHe TeJd BpalleHUs, HX
pa3BEPTKHU, CCUCHUS.

Pemienue 3aga4 Ha MOCTPOECHUE CEUEHU, BEIUMCICHUE JITUH,
paccrosiHui, yriaoB, mowanei. I[IpoBeneHue noka3aTenbHBIX
paccyXIeHHI NpH PELICHUH 3a1a4.

[IpuMeHeHre CBOMCTB CHMMETPUHU IIPU PELICHUU 3a1ad Ha
Teja BpalleHUs, KOMOMHALIMIO TEJl.

N300pakeHnEe OCHOBHBIX KPYIJIBIX T U BBITIOJHEHUE
PUCYHKA 10 YCIOBUIO 334X

HN3mepenus B reomeTrpuu

O3HakoMJIeHHME ¢ TOHATHSIMH IUIOmaAu u  o0bema,
AKCMOMaMH M CBOMCTBaMHU.

Pemienue 3a1a4 Ha BRIYMCICHHUE TUIOIIAACH TUIOCKUX (QUTYP C
MPUMEHEHUEM COOTBETCTBYIOmUX (opMyn u  (HakToB U3
MJIAaHUMETPUH.

N3yuenue TEOpEM 0 BBIYHCIICHUH 00BeMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a7ad Ha MPUMEHEHUE PopMyT
BBIUMCIICHHS] 00bEMOB.

Wzydenne  dopMyn  nmis BBIUMCIEHHUS  IUTOLIazei
MOBEPXHOCTENW MHOTOIPAHHUKOB U TEJ BPALLEHHUS.

O3HakoMJIEeHUE C  METOJOM  BBIYMCIEHUS  IUIOLIAAN
MMOBEPXHOCTHU C(HEpPHI.

Pemienue 3amad Ha BBIYMCIECHHE IUIOLIAJEH ITOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

KoopaunaTtsl 1 BeKTOpPHI

O3HakoMJIEHHE C MTOHATHEM BeKTOpa. M3ydeHue nexkapToBoi
CHUCTEMBI KOOPAMHAT B MPOCTPAHCTBE, MOCTPOEHHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK M IUIOCKOCTEW, HAxXOXKJIEHUE KOOPIHMHAT
TOYEK.

HaxoxaeHne ypaBHEHHH OKPY)XKHOCTH, C(eEphl, IIOCKOCTH.
Brelunciienre pacCTosTHUM MEXAY TOUKAMU.

N3yueHne  CBOMCTB  BEKTOPHBIX  BEIMYMH,  IIPaBHII
pa3lIoKEHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABHII
HaxOXJEHUsA KOOPAMHAT BEKTOpa B IIPOCTPAHCTBE, IIPABUII
JIEUCTBUN C BEKTOPAMH, 3aJJaHHBIMH KOOPAHMHATAMH.

[IpuMeHeHue TeopuM INpU pELICHUU 3aJad Ha JCUCTBUA C
BEKTOpaMH. l3ydeHHe CKalsIpHOTO TNPOU3BEIEHUS BEKTOPOB,
BEKTOPHOT'O YpaBHEHHs NpsMOM U IUIOCKOCTU. IIpuMeHeHue
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TEOpUU TIPU pELIEHUU 3aJad Ha JACUCTBUS C BEKTOPaMHU,
KOOpJMHATHBINI METOJ, NMPUMEHEHUE BEKTOPOB JUIsl BBIYMCICHUS
BEJIMYMH YTJIOB U PACCTOSIHUIA.

O3HaKOMJIEHHE C JI0KA3aTEIbCTBAMH TEOPEM CTEPEOMETPHUU
O B3aMMHOM DACIOJIOKEHMHM TPSAMBIX U IJIOCKOCTEH ¢
VICIIOJIb30BAaHUEM BEKTOPOB

4. YCJIOBUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
YYEBHOM JUCLUILINHEI

4.1. TpeGoBaHUsI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecre4eHuI0
Peanuzamus nmporpamMmel TpeOyeT Hanuuue yueOHoro kabnmHeTa MaTeMaTHKH.
O6opynoBanue yueOHOro KabuHera:

- IOCaJI0YHbIE MECTA M0 KOJTUYECTBY 00y4aOIINXCs,

- paboyee MecTO IpernoaBaTers,

- IOCKA IIIKOJIbHAs

- He‘-IaTHI:IG/E)HeKTpOHHBIG ACMOHCTpPAllMOHHBIC HOCO6I/I$I.

- y4eOHO-METOINYECKUE TTIOCOOUS B 3JICKTPOHHOM/TICYATHOM BH/IC

- HoytOyk e-Machines E644-C52G25Mnkk,

- MyJIBTUMEIUHHBIN TTpoekTop Epson eb-x14g,

- skpad GRANDVIEV 153*203 MW

4.2. UadopmanuonHoe odecrieueHne 00ydeHust
Ilepeyenb pexoMeHaAyeMbIX Yy4YeOHBIX H3AaHWi, WHTepHeT-pecypcoB, IONMOJHUTEJIbHOMN

JUTEPaTyphbl

OcCHOBHBIC HCTOYHHUKH:

l. HanasuH, A.A. Matemaruka: yueOHuk i ctya. yupexa. CIIO/A.A. [lanasH. - 3-e u3n. -
M.: @®opym, 2017.

2. Boromornos, H.B. Maremaruka: yue6Huk it ctya. yupexa. CIIO/H.B.boromonos. -
M.: FOpaiit, 2017.

3. Boromonos, H.B. MaremaTuka. 3agaun ¢ pemieHusMu. B 2 T.: yueOHoe mocobue ams
cryn. yapexa. CITO/H.B.boromonos. - M.: FOpaiit, 2017.

4. Kpyrosa, 1.A. Maremaruka B Tabnuiax u cxemax: yaeOHOe mocoOue Jisi MKOJbHUKOB
u abutypuentoB/U.A Kpyrosa, A.C.Kpyroa. — CII16.: Bukropus mitoc, 2015.

5. SumeneB, JI.T. Maremartuka B mnpumepax M 3agadax sl moArotoBku k EID wu

nocryrienuio B BY3: yueOnoe nocodue/JI.T.lumenes. - 2-e u3z., gomn. - M.: By3oBckuii yueOHUK:
NHOPA-M, 2016.

JonosHuTE/IbHbIE HCTOYHUKU:

1. Anrebpa u Hauama Marematudeckoro aHammza. 10-11 xmaccel. ba3oBelii ypoBeHB:
y4eOHHK 151 001meoopazoBaTenbHbIX yupexaeHuit/1.A.Anmumos, FO.M.Konsrun, M.B. TkaueBa u ap.
- M.: IIpocsemenue, 2013.

2. boromonog, H.B. I'eomeTrpus: yueOnux ms cryn. yapexa. CIIO/H.B.boromosnos. - M.:
IOpaiir, 2017.

3. boromonoB, H.B. IlpakTtuueckume 3aHsATHS 1O MaremaTuke: ydeOHoe mocodue/
H.B.boromoios. - 10-e u3a. — M.: Beicias mkona, 2009.

4. I'puropeeB, C.I'. Maremaruka: ydeOHuk mis crya. yupexna. CIIO/C.I'.I'puropses,
C.B.1Boinruna. - M.: Akagemus, 2014,

5. I'ycak, A.A. Marematuka: mnocobue-penerutop/ A.A.I'ycak, [I'.M.I'ycak,

E.A.bpuunkosa. - MH.: TerpaCucremc: Terpanur, 2013.
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6. Kucenes, A.Il. T'eomerpusi: yue6nux / A.Il. Kucenes; mox pen. H.A. I'maronesa. - M.:
duzmataur, 2013.

7. Macnosa, T.H. CrnpaBounuk o marematuke/ T.H.Macnosa, A.M.Cyxoxackuii. - M.:
Mup u o6pa3oBanue, 2013.

NuTepHeT-pecypcenl:

l. Exponenta.ru [DnekTpoHHBIH pecypc]: oOpa3oBaTelbHbI MaTeMaTWYeCKHid CaiT. -
Pexxum moctyma: www.exponenta.ru, CBOOOTHBIH.

2. Math24.ru. MaremaTuueckuii  aHanu3  [DJEKTPOHHBIM  pecypc]:  0Opa3oBaTeNbHBIH
MaTeMaTU4YeCKHi caiT. - Pexxum moctyma: www.math24.ru, cBOOO HBIN.

3. MaremaTtnka [DIEKTpPOHHBI pecypc]: SJEKTPOHHBIM y4eOHBIM KOMIUIEKC IS
MKOTbHUKOB/ OTKPBITHIN KOJUTEK. - Peskum moctyma: http://www.mathematics.ru/, cBOOOTHBIIA.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUITJIMHbI

KoHTposib U omeHKa pe3ylbTaToB OCBOCHUS 00I1e00pa30BaTeIbHON Y4eOHON JAMCIUILUTMHBI
OCYILIECTBIISIETCSl IIPENOJaBaTelieM B IIPOLECCE NPOBEACHMS NPAKTHUUECKUX 3aHATUN, IPOBEpKE
JIOMAIIIHUX 3a/1aHUH, TECTUPOBAHUS, a TAKXKE OLICHKH BBIIIOJIHEHUS 00YYarOIUMUCS CaMOCTOSITENbHBIX
paboT, WHAMBHUIYyalbHBIX 3aJaHHi, NPOEKTOB, uccienoBaHuid. [Ipomexyrounas aTTecTarys
IPOBOJIUTCS B (hOpME IK3aMeHa.
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