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1. MOSICHUTEJIbBHASA 3AIIUCKA

1.1. O6saacTh NpUMEHEHNsI TPOTPAMMBI

Pabouass mporpamma o0mieo0pa3oBaTenbHON y4eOHON NUCIUIUIMHEBI «MaTeMaTukay siBIsieTCs
YacThI0O OCHOBHOW 00pa3zoBaTelbHONW mporpaMMbl B cootBeTcTBUU ¢ PI'OC mo crnenuaibHOCTH
09.02.02 KoMIbIOTEPHBIE CETH.

B mporpaMMmy BKJIIOYEHO COJepKaHUE, HaIlpaBIeHHOE Ha (OPMUPOBAHHE Y CTYAECHTOB
KOMIICTEHIIMI, He0OXOaUMBIX 1 KadecTBeHHOTo ocBoeHuss OOII CIIO na 6a3e 0CHOBHOIrO OOIIEro
00pa30BaHus € MOJIYYEHHEM CPEIHEro o0Iero oopa3oBaHus; IPOrpaMMbl OATOTOBKU CIHEIIMATUCTOB
cpennero 3sena (I[IICC3).

OHa sBisieTcst eMMHOM U1 Bcex GopM oOydeHust. Pabouas mporpamMma CIIyKUT OCHOBOM JIst
pa3paboOTKU TEMATHYECKOTO TUIaHa U KOHTPOJIbHO- o1leHOYHBIX cpeacTB (KOC) obmeobpa3oBaTenbHOM
yueOHOW NHCUUIUIMHBI 00pa30BaTEIbHBIM YUPEKICHUEM.

1.2. Mecto o00meoOpa3oBaTeJbHOil Y4eOHOW MUCHUIVIMHBI B CTPYKType OCHOBHOM
o0pa3oBaTe/IbHOW MNPOrpaMMbI: JTUCIHUIUIMHA BXOJUT B LHUKJI 0OLIe00pa30BaTeIbHBIX YYEOHBIX
mucrumuiiH. OcBoeHue 001eo0pazoBaTebHON yueOHOM JUCIUIUTMHEI «MaTeMaTukay CrocoOCTBYET
(GOpPMHPOBAHHUIO Yy CTYIEHTOB NPO(ECCHOHANBHBIX KOMIETeHIMH 1o crueruanbHoctr (09.02.02
KomnbroTepHsle ceTH.

OpHOBpeMEHHO € MPO(ecCHOHANBHBIMU KOMIETEHIMSIMH Y CTYIEHTOB, OOy4YalolIUXCs IO
obmieo0Opa3oBarenpbHO y4eOHOU aucuuiuinHe «MareMaTuka» CO3[JalOTCS TMPEATNOChUTKA s
dbopMupoBaHUg OOIMIMX KOMIETEHIMI: MOHMMATh CYIIHOCTb M COLMAJIBHYIO 3HAYMMOCTh CBOEH
Oynymeit mpodeccuu, MPOSIBIATH K HEW yCTOWYMBBIA HHTEpEC; OPraHU30BBIBATH COOCTBEHHYIO
JeSITeIbBHOCTh, BbIOWpAaTh TUIOBBIE METOJBI M CIOCOOBI BBHIMOJIHEHHS] MPO(ECCHOHANBHBIX 3ajad,
OIICHUBATh MX (P(PEKTUBHOCTH U KA4YECTBO; MPHUHUMATH PEIICHUS B CTAHAAPTHBIX M HECTAHIIAPTHBIX
CUTYallMsX M HECTU 32 HUX OTBETCTBEHHOCTb; OCYHIECTBJIATH MOUCK U MCIOJIb30BaHUE HHPOpMAIINH,
HeoOXxoauMon i 3((HEeKTUBHOTO BBITOJIHEHUS MPOQPECCHOHATBHBIX 3a/1ad, MPOopEeCCHOHATBLHOIO U
JUYHOCTHOTO PAa3BUTHS, MCHOJIb30BaTh HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
npo¢eCCHOHATIBHON JEeSTEeNbHOCTH; paboTaTh B KOJUIGKTHBE M KOoMaHze, 3(dekTuBHO oOImaThcs ¢
KOJUIETaMU, PYKOBOJCTBOM, MOTPEOUTENSIMU; 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 KBATM(DUKAIINH; OPUEHTUPOBATHCS B YCIOBUAX YACTOW CMEHBI TEXHOJIOTUN
B Ipo(heCCUOHATIBHOM IeITEIbHOCTH.

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

OCHOBHBIMH HeJISIMH U3Y4YeHHs POrpaMmbl «MaTeMaTHKa» SABJISIOTCS:

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

* oOecrieuenre CGHOPMUPOBAHHOCTH JIOTHYECKOIO, aJTOPUTMHUYECKOTO U MaTeMaTUYeCKOTro
MBIIUICHHUS;

* obecrieyenrie c(HOPMUPOBAHHOCTH YMEHHUI MPUMEHSTH IMOJYYE€HHbIE 3HAHMS MPHU PELICHUU
pa3IUYHBIX 33/1a4;

* o0OecrieueHne CcHOPMUPOBAHHOCTH TMPEJCTABICHUNA O MaTeMaTHKE KaK dYacTh oOIe-
YeIIOBEYECKOW KYJIbTYpPhI, YHUBEPCAIHHOM SI3bIKE HAyKH, MO3BOJIIONIEM OIUCHIBATH U H3YyYaTh
peaybHbIE MPOIIECCHI U SIBJICHUS.

B pesynbrare ocBoeHus 0011e00pa3oBaTeNbHON YUeOHON AUCIUILTUHBI CTYICHT H0JI2KeH::

HMeTh NpecTaBJIeHue:

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

3HATb!

" OCHOBHBIE MAaTEeMAaTUYECKHE OHATUS, (POPMYIIbI U METO/IBI;

yMeThb:

" IPUMEHATh MaTeMaTUYECKHE METOJbl K aHAJIM3Y, HUCCIEOBAHUIO M PELICHUIO MPUKIAIHBIX



3a/1a4;

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

1.4. Pe3yabTaThbl 0CBOCHUS Y4eOHOM THCHUTIINHbBI

OcBoeHne coaepkaHus y4eOHOM AUCHHUIUIMHBI «MaTemMaThka» OOeCrnevYnBaeT IOCTHKCHUE
CTYJIEHTaMH CIIEAYIOUUX pe3yabmamos:

* TUYHOCMHDBIX:

— c(hOpMUPOBAHHOCTh TMPEACTABIECHUN O MaTeMaTHKEe KaK YHHBEPCAaJIbHOM SI3bIKE HAYyKH,
CPEICTBE MOJICTUPOBAHUS SIBICHUN U MIPOLIECCOB, UIEAX U METOJIaX MaTEMaTUKU;

— T[OHMMaHuWE€ 3HAYUMOCTM  MaTeMaTHKW Ui  HAy4YHO-TEXHHYECKOro  Iporpecca,
c(OpPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHUKe KakK K 9acTh OOIIEUYeTIOBEYECKON KYJIbTYPHI Yepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHUSI MATEMATUKH, BOJIFOIIUEH MAaTEMAaTUYECKUX HICH;

— pa3BHUTHE JOTHYECKOTO MBIIIJICHHS, MPOCTPAHCTBEHHOTO BOOOPaKCHHUS, aNTOPUTMUYECKOM
KYJIbTYpPbl, KDUTUYHOCTH MBILIUICHHS HAa YPOBHE, HEOOXOAMMOM Juisi Oyayiied mpodeccuoHambHOM
NEeSTENILHOCTH, JUISI TPOJIOJKSHHSI 00pa30BaHus U caMOOOpa30BaHMUS;

— OBJIQJICHHE MAaTeMaTHYECKMMH 3HAaHUSMU U YMEHHSIMH, HEOOXOAMMBIMU B IOBCEAHEBHOU
JKU3HM, JUISI  OCBOCHHMS  CMEXKHBIX  €CTECTBEHHO-HAyYHbIX  JUCHUIUIMH W JUCLUMIUIUH
po)eCCHOHAIBHOTO IUKJIA, ISl TIOJy4eHUss 00pa3oBaHUs B 00JIACTAX, HE TPEOYIOMMX yriayOJeHHON
MaTeMaTHYEeCKOM MMOATOTOBKH;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAMOOOPAa30BaHUIO, HA MTPOTSHKCHUH
BCEH JKM3HH, CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BAHHMIO KAaK YCIOBHIO YCIEUTHOM
po¢eCCHOHAIBHON 1 0OIIIECTBEHHON JEATEILHOCTH;

— FOTOBHOCTbH U CIIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPUECKON M OTBETCTBEHHOM JESTEILHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEpPCTHHUKAMU B 00pa30oBaTeNbHOI,
00IIECTBEHHO TIOJIE3HOM, y4eOHO-HUCCIIeI0BATEILCKON, MPOSKTHOW U APYTUX BUAAX EATEITHHOCTH;

— OTHOLIEHHE K MpodecCHOHANbHON AeATEeIbHOCTH KaK BO3MOXKHOCTH Y4YacTUSl B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIeM;

MemanpeomMemHnulx:

— YMEHHE CAMOCTOSITEIBHO ONPEIENISITh eI IEATEIbHOCTH U COCTABIIATH IIaHbI ACSTEIbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIEATEIBHOCTh; UCIIOJIb30BAThH
BCE BO3MOXHBIE PECYpPChl i JOCTHXKEHHUS TIOCTABJICHHBIX LeJIed M pealu3aluu IJIaHOB
NEeSITeIbHOCTH; BBIOUPATh yCIIEUIHbIE CTPATErMH B Pa3IMYHbIX CUTYaIUsX;

— yMEHHE TMPOAYKTUBHO OOIIAThCS M B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOU
NEeSTENIbHOCTH, YYUTBHIBATh MO3UIMHM JPYTUX YYAaCTHUKOB JAEATEIbHOCTH, 3()(PEKTUBHO pa3pelaTh
KOH(JIUKTBI;

— BJAQJICHWEC HAaBbIKAMHU T[I03HABATEIbHOM, Y4EOHO-MCCIEAOBATEIILCKOH W MPOEKTHOMN
NEeSTEIIbHOCTH, HAaBBIKAMHU pa3pelieHus Mpo0IeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIIeHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJI0B MTO3HAHMUS,

— TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITENBbHOW WH(POPMAIMOHHO-TIO3HABATEIHLHOM
NEeSTENIbHOCTH, BKJIIOYAash yMEHHE OPHEHTHPOBAThCS B Pa3UYHBIX HCTOYHHKAX HHGOpMAaIUH,
KPUTHYECKH OIICHUBATh ¥ HWHTEPIPETHPOBATh HWHPOPMAIIMIO, TMONYYaeMYIl0 W3 Pa3IUYHbIX
HCTOYHUKOB;

— BJIaJICHUE SI3BIKOBBIMHM CPEACTBAMHU: YMEHHUE SICHO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOUKY
3peHusl, UCTIONIb30BaTh aJIeKBATHBIE SI3IKOBBIE CPE/ICTBA;

— BJIaJICHHE HaBBIKAMU IO3HABATENIbHON peIeKCHH KaK OCO3HAHMsI COBEPIIAEMBIX JCHCTBUHN U
MBICTTUTENIbHBIX MIPOLIECCOB, UX PE3YJIHTATOB M OCHOBaHUI, TPaHUI] CBOETO 3HAHMS U HE3HAHMSI, HOBBIX
MO3HABATENIbHBIX 337]a4 U CPEACTB AJII UXJOCTHIKCHHUS;

— IIeJIEyCTPEMIICHHOCTh B MOUCKAaX W MPUHATHH pPEUICHHH, cO0Opa3UTeNbHOCTh U MHTYHIIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH; CTIOCOOHOCTh 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(hOpPMHPOBAHHOCTh 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;
MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX INPOTPaMM, B TOM YHCJE ISl MOMCKA IYyTH PELICHUS U
WITIOCTPALMK PELICHHUs ypaBHEHUH U HEPABEHCTB;

— c(hopMHUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHUAX MAaTEMaTHUYECKOTO aHaJIH3a U UX
CBOWCTBAX, BJIAJICHUE YMEHHEM XapaKTepH30BaTh MMOBEACHUE (DYHKIHUI, UCIIOIB30BaHUE MOTYyYEHHBIX
3HAHUM I ONKMCAHUA 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 MHUpPE; HPUMEHEHHE 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 OICHWBATh BEPOSTHOCTH HACTYIUICHHS COOBITHH B
IPOCTEHIINX MPAKTHUECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4ailHbIX BEIUYUH;

— BIJIQJICHUE HABbIKAMHU MHCIIOJIb30BaHMSI T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpU pELICHUN
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 BHEAyAMTOPHON PabOTHI:

— BBIINIOJHEHHUE TOMAIIHUX 3a1aHUN;

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

— oopmiieHue OTYETOB MO MPAKTUYECKUM 3aHATUSM.

Jls mpoBepKM 3HAHUM CTYJEHTOB 110 OKOHUYAHUU U3YYEHUS TEM OCYLIECTBIISIETCSA PyOexKHBIN
KOHTpOJIb. VITOroBast hoopma KOHTPOJIS 2 CEMECTP - SK3aMEH.



2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM YYEBHOM

JUCIATLITAHBI

2.1. O6beM 0011e00pa3oBaTeIbHON Y4eOHOMH IMCIMIIJIMHBI M BUABI Y4e0HO0H padoThl

Bup yueOHoit padoTbl Oo0bem
4acoB
MaxkcumanbHas yyeOHasi Harpy3ka (Bcero) 351
Oos3aTesibHAsE AyIUTOPHAS y4eOHasi HAarpy3ka (Bcero) 234
B TOM YHCJIE!
MPAKTUYECKUE 3aHATUS 24
CamocTosiTesibHasi padoTa o0yuyaromerocs (Bcero) 117
B TOM YHCJIE!
PaboTta ¢ kxoHcmekToM. [loAroroBka coOOIEHHH, NOKIAI0B, CO3JaHHE
IIPE3CHTAllMM 110 TeMe. BBINOoIIHEHNEe HMHIMBUAyalbHBIX 3aJaHul. Pemenue 117
IPUKJIAJHBIX 3aa4.
IIpomexxyTo4Hasi aTTeCTANMSA: 2 CEMECTP — IK3aMEeH
2.2. TemaTH4eckuii J1aH 00111e00pa30BaTEeIbHON YU4eOHOM 1M CIHMIIJIMHBI
KoanyecTBo  ayIMTOpHBIX
HaumeHoBaHue pa3/ie/ioB U TeM Teopernieckne|lIpakTu
Bcero 3aHATUA [YeCKHe
3aHATHSA
Beenenue 2 2 -
Pa3pen 1. PazBuTue nNoHsATHA 0 YHCIIE 6 4 2
Tewma 1.1. JleficTBUTENbHBIC YHCIA 6 4 2
Pa3nes 2. KopHu, crenenu u Jiorapugmsi 16 14 2
Tema 2.1. KopHu u crenenu 10 8 2
Tema 2.2. Jlorapudmsr 6 6 -
Pa3nes 3. YpaBHeHHs1 M HEPABEHCTBA 20 16 4
Tema 3.1. PanuoHaibHBIE YpaBHEHHUSA, HEPABEHCTBA, 2 2 -
CHCTEMBI YPaBHEHUI U HEPABEHCTB
Tema 3.2. HppanuoHanbHbl€ YypaBHEHHs, HEpPABEHCTBA, 4 4 i
CHUCTEMBI
Tema 3.3. }_[OKaBaTeJIbHBIe YpaBHEHUS, HEPABECHCTBA, 3 6 )
CHCTEMBbl YpPaBHEHUH U HEPABEHCTB
Tema 3.4. Jlorapudmuyeckue ypaBHEHHs, HEpPaBEHCTBA, 6 4 )
CHCTEMBbl YpPaBHEHUI U HEPABEHCTB
Pa3nes 4. OcHOBbI TPMTOHOMETPHH 32 30 2
Tema 4.1. OcHOBHbIE MNOHATUA. TPUTOHOMETPHUYECKUE 20 18 )
(bopmyIbI
Tema 4.2. IIpocreiiiine TpPUrOHOMETPUUYECKUE YPABHEHUS U 6 6 i
HEpaBEHCTBA
Tema 4.3. TpuronomeTpruyeckue ypaBHEHUS, HEPABEHCTBA U 6 6 )
CHCTEMBI
Pa3nes 5. @ynknum, ux cBoicTBa N rpaQuKu 18 18 -
Tema 5.1. OcHOBHBIE IIOHSTHA, CBOICTBa, CITOCOOBI 6 6 i
3aaHus QYHKIIUU
Tema 5.2. Tpuronomerpuueckue QpyHKIIUN 6 6 -




Tema 5.3. CtenenHas u nmokasareiabHas (QpyHKIUU 4 4 -
Tema 5.4. Jlorapudmuyeckas GpyHKIUSA 2 2 -
Pa3znea 6. Hauaya MmaTeMaTH4eCKOr0 aHAJIN3A 34 28 6
Tema 6. 1. IlocnenoBaTenbHOCTH 4 4 -
Tema 6. 2. DnemenTsl nudhepeHITnaTBLHOTO HCUUCICHUS 20 16 4
Tema 6. 3. Di1€MEHTBI HHTErPAIbHOIO UCUUCIEHUS 10 8 2
Paznen 7. 'eomerpus 82 74 8
Tema 7.1. KoopauHaTsl U 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 1 NOBEPXHOCTH BpAIICHUSI 10 8 2
Tema 7.5. I3mepeHust B rTeOMETPUU 14 12 2
Pasznea 8. diieMeHTHI KOMOMHATOPUKH 12 12 -
Tema 8.1. OCHOBBI KOMOWHATOPHUKH 12 12 -
Pazgen 9: JJleMeHThl TEeOPpHUH BEPOSITHOCTEH H 12 12 )
MATeMAaTHYeCKOH CTATHCTHUKH
Tema 9.1. OCHOBBI TEOPUHU BEPOITHOCTEMN 8 8 -
Tema 9.2. OCHOBBI MaTeMaTH4eCKOM CTATUCTUKU 4 4 -
Hroro: 234 210 24

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

Pasznen 1. PA3BBUTHUE ITOHATHUSA O YUCJIE
Tema 1.1. [leiicTBUTEIbHBbIE YHCJIA.
Ilensie m panuoHanbHBIC uymcia. JlelicTBuTenbHBIE uynciaa. Moxaynbs uucina. [IpubnkeHHBIC
BeIUKcIieHus. IToHsITHE KOMILIEKCHOTrO uncia. MHUMas CAUHUIIA.
IIpakTnyeckoe 3ansiTue Nel: Boruucienue apudMeTnaeckux BoIPaKEHUH.

Paznea 2. KOPHU, CTEIIEHHU U JIOT APUPMbI

Tema 2.1. KopHu ¥ cTeneHu

Crenenn u xopHu. KopHM HaTypalbHOH cTeneHM M3 4Hucia U uxX cBoiictBa. CreneHu c
palrOHAIBHBIMM MOKA3aTENsIMU U UX CBOMCTBA. CTENEHU C IEHCTBUTEIBHBIMU MTOKA3ATENSIMU.

CBoiicTBa cTerneHH C JEHCTBUTENbHBIM MOKa3arejaeM. BbluucieHue M CpaBHEHUE KOPHEM.
Brimoaenune pacueToB ¢ pagukanamu. [IpeoOpazoBaHue CTEIEHHBIX BHIPAKSHUM.

IIpakTnyeckoe 3ansitne Ne2: Bruucienue apupMeTHYecKHX BBIPAKEHHM, COIAEpKalIuX
CTENIEHU U KOPHHU.

Tema 2.2. Jlorapugm. Jlorapudm unca.

Jlorapudm. Jlorapudm uymcna. OcHOBHOE JorapudMUYECKOe TOXIECTBO. JlecaTuyHbIe
norapudmMbl U uX cBoWcTBa. Harypanbabie mnorapudmel. [lpaBwia neicTtBuili ¢ jorapudMamu.
[IpeobpazoBanne sorapupmMuuecKkux BbolpakeHU. Haxoxnenue 3HaueHud Jorapupma 1O
IIPOM3BOJILHOMY OCHOBaHUIO. [lepexon oT ofHOTO OCHOBaHMS K Apyromy. BeluncieHue u cpaBHEHHE
norapudmos. JlorapudmMupoBaHue U NOTEHIMPOBAHUE BBIPAKCHUH.

[TpuOnkeHHbIe BBIYMCIECHUS U pELIeHUs] TPUKIIaIHbIX 3a]1a4.

Pemenune norapuMuiyeckux ypaBHEHHIA.

Pa3nea 3. YPABHEHUSA U HEPABEHCTBA



Tema 3.1. PannoHajibHble ypAaBHEHHS, HEPABEHCTBA, CHCTEMbI

PaBHOCHUIIBHOCTHh YpaBHEHU, HEPABEHCTB, CUCTEM.

PaL[I/IOHa.HI:HBIG YpaBHCHHA U CUCTCMBI. OcCHOBHBIE MMpUEMbI HUX PCHICHUSA (paS.HO)KCHI/IC Ha
MHO>KUTEITH, BBE/IEHHE HOBBIX HEM3BECTHBIX, ITO/ICTAHOBKA, ITpauiecKuil MeTox).

PannonanbHbie HepaBeHcTBa. OCHOBHBIE NpUEMBl MX pelieHus. lcrnonb3oBaHHE CBOWCTB U
rpa¢ukoB GYHKIUNA MPU PEIICHUN YpaBHEHUN W HEpaBeHCTB. MeTon mHTEpBasioB. M300pakeHue Ha
KOOPJMHATHOMU IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHHUUM U HEPABEHCTB C BYMs IIEPEMEHHBIMU U
UX CHUCTEM.

HpI/IMeHeHI/IC MAaTCMaTUUCCKUX MCTOJHOB IJid PCHICHUA COACPIKATCIBHLBIX 3aa4 U3 Pa3JIMYHBbIX
obyacTeit HayKu W TIpakTUKU. MIHTEpripeTanus pe3ynbTaTa, yIeT peaJbHbIX OrpaHUYCHUM.

Tema 3.2. UppanuoHajibHble yPABHEHHSI, HEPABEHCTBA, CUCTEMbI.

Uppanmonanbuble  ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI. PerieHue uppanuoHaIbHBIX
ypaBHeHU. HaxoxIeHwe 3HaYeHUWd CTENeHeW ¢ paluOHAIBHBIMU MoKazaTensiMu. CpaBHEHUE
creneneil. [lpeoOpa3zoBaHusi BBIpAKEHUN, COAEpXKAIIUX CTENEHW. PerneHne moKa3aTelbHbBIX
YpaBHEHUU.

Pemenune mnpukmamueix 3amady. OCHOBHBIE NMPUEMBI UX peEmIeHUs (BO3BEIECHHUE B CTCIICHD,
BBEJICHHE HOBBIX TIEPEMEHHBIX, TPaUIECKHl METO.).

Hcnonp3oBanue CBONCTB U rpaMKOB (PYHKIUI MTPU pELICHUN YPaBHEHUH 1 HEPABEHCTB.

Tema 3.3. Iloka3aTesibHbIe YpaBHEHHs, HEPABEHCTBA, CHCTEMbI

[ToxazatenpHbie ypaBHEHUS. CrocoOBI pELICHUs] MPOCTEHIIUX ¢ CBOMAIIMXCA K HUM
MOKa3aresibHbIX ypaBHeHUH. [loka3aTenbHbIE HEpaBEHCTBA. PelieHwe MNpOCTEMIINX MOKa3aTeabHbIX
HepaBeHCTB. CHCTEeMBI TOKA3aTeNIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpakTyeckoe 3anaTHe Ne3: PenieHue nokasaTenbHbIX YPaBHEHUM.

Tema 3.4. JlorapupmMuyeckue ypaBHeHHs1, HEPABEHCTBA, CHCTEMbI

Jlorapudmuueckue ypaBHeHHs. CHocoObl pEIIeHHs MPOCTEHIINX ¢ CBOISIIMXCS K HUM
agorapupmuyeckux  ypaBHeHuid.  Jlorapudmumueckne — HepaBeHcTBa.  PemieHne  mpocTedrimx
aorapupmMuyeckux HepaBeHCTB. CHCTEeMBbl IOKA3aTENbHBIX YPABHEHUI 1 HEPABEHCTB.

Hcnonp3oBanue CBONCTB U rpaKOB (PYHKIUH MTPU pEeLICHUN YPaBHEHUH 1 HEPABEHCTB.

IIpakTuyeckoe 3ansaTue Ned: Pemienne morapuMudecKkux ypaBHCHHM.

Paznen 4. OCHOBBI TPUI'OHOMETPUH

Tema 4.1. OcHoBHbIe NOHATHS. TpUroHomerpnyeckne GpopmMyJibl

Pagnannas mepa yrna. BpamarensHoe npuxeHue. COOTHOIICHUS MEXIY TPAAyCHOM U paliaHHON
MepamH yria.

CuHyc, KOCUHYC, TAHT'€HC, KOTaHTeHC Yncia. TpuroHoMeTpruueckue (pyHKIUH YHUCIIOBOTO apryMeHTa,
3HAKH UX 3HAYCHU.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXAECTBA. PopMyJibl puBeieHNs1. CUHYC, KOCUHYC U TAHT€HC
CYMMBI M Pa3HOCTH JBYX yrioB. CMHyC M KOCHHYC ABOHHOro yria. ®opmynbl IMOJOBUHHOIO yria.
[TpeobpazoBaHrs CyMMbI TPUTOHOMETPUUYECKUX (DYHKIUN B IPOU3BE/ICHUE U MPOU3BEIACHUS B CYMMY.
BripaxkeHne TpUTOHOMETPUYECKUX (YHKLIMH depe3 TaHT'eHC MOJOBUHHOIO apryMeHTa. Beramcienue
3HAUCHWH U TOXKJIECTBEHHBIE TIPEOOPA30BaHUSI IPOCTEHIITUX TPUTOHOMETPHUECKUX BHIPKCHHH.

IIpakTuyeckoe 3anaTHe NeS: [IpeoOpa3zoBaHre ¥ BBIYUCICHHE TPUTOHOMETPHUYECKUX
BBIPKCHHIA.

Tema 4.2. IIpocTeiilnue TPUroHOMeTPUYECKHE YPABHEHHUS U HEPABEHCTBA
IIpocreme TPUTOHOMETPUUECKUE YpaBHEHUSL. [Ipuemsr peLeHus IIPOCTEUIINX
TPUTOHOMETPUYECKUX ypaBHEHMM. [IpocTeiiiine TpuroHomeTpudeckrue HepaBeHCeTBa. [lociienoBaTenbHOCTh
peueHus NpOCTEUINX TPUTOHOMETPUUECKUX HEPABEHCTB. PellleHNe NpOCTEMIINX TPUTOHOMETPUYECKUX
HEpPaBEHCTB.



OOpatrHble TPUTOHOMETpUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCHHYC, apKTaHT€HC.

Tema 4.3. TpuronomerpudecKkue ypaBHeHHsl, HEPABEHCTBA U CUCTEMBI

VYpaBHEHMs, pelIaeMble Pa3iIoKEHUEM JeBOM uacTM Ha MHOXUTEnu. OIHOPOAHbBIE
TPUTOHOMETPUYECKUE YpaBHEHUsS TE€pBOM W  BTOPOM  CTENEHU. YPaBHEHHUs, pelIaeMble
npeoOpa3oBaHUEM CYMM B IpOU3BEIEHHE M OOpaTHBIM mpeoOpa3oBaHueM. TpHroHomMeTpHuecKue
YPaBHEHHs, PEIIAEMbIC PA3IMYHBIMYA IPUEMAMH.

TpuronomeTpuueckue HEPAaBEHCTBA, CBOAAIIMECS K KBaapaTHbIM. lcrmonab30BaHHE CBOMCTB U
rpaMKOB TPUTOHOMETPUUECKUX (DYHKIMM IPU PELIEHUN HEPABEHCTB.

OcCHOBHBIE IPUEMBI PELIEHUS CUCTEM TPUTOHOMETPUYECKUX YPABHEHUH.

Pasnen 5. ®YHKIIUU, UX CBOMCTBA U TPA®UKH
Tema 5.1. OcHOBHBbIE IOHATHA, CBOMCTBA, CIOCOOBI 3aJaHUSI
Yucnopast Gpyakms. CriocoOs! 3amanus GyHKmy. O0IacTh ONpeAeICHUs] 1 MHOYKECTBO 3HAUCHUM.
CpoiicTBa (yHKIIMM: MOHOTOHHOCTb, OTPAaHMYCHHOCTb, YETHOCTb M HEYETHOCTb,
nepuoauYHOCTh (pyHKIMH. [IpoMEXyTKH BO3pacTaHuss W yObIBaHUWS, HawOOJbIIee W HAMMEHBIIICE
3HAUEHUs, TOYKH OHKcTpemyMma. ['padudeckass uHTepnperanus. ApuUPMETHUESCKHE OIepalui Hajl
byakuusimu. Crnoxxnaast pyHkius (kommosuiwsi). [ToHsTHEe 0 HEMPEPHIBHOCTH (HYHKIIUH.
I'paduk GpyHKIMIA, TOCTpOEHUE TPAPUKOB (PYHKIMH, 33 JaHHBIX PA3TUYHBIMU CIIOCOOAMH.
[Ipocreitmme mpeoOpazoBanust TpaduKOB (PYHKIMI: TapauieIbHBI TEPEHOC, CUMMETPHS
OTHOCUTEIILHO OCE KOOPAMHAT WM CHMMETPHUS OTHOCHUTEIBHO Hayalla KOOPAWHAT, CHUMMETpPHUS
OTHOCHTEJIBHO MPSIMOH Y = X, paCTSDKEHHE U CKaTHE BJIOIb OCEH KOOPAMHAT.
O6parnas ¢ysakiust. O6iacTb onpeneneHus 1 00acTh 3HaueHUi oOpaTHO GyHkumu. I'padux
o0paTHOM (YHKIIUH.
[Tpumeps! GYyHKIIMOHATBHBIX 3aBUCUMOCTEH B PealibHBIX MPOIECCaX U SBICHUSX.

Tema 5.2. Tpuronomerpudeckue GyHKIUH

CpoiictBa ¥ TpadUKd TPUTOHOMETPHUECKUX (YHKIMI (CHHyCa, KOCHHYCa, TaHTeHCa |
KoTaHrenca). [loctpoeHne reoMerpuyeckux InpeoOpasoBanuii (casura u jaedopmanuu). CBoWCTBa U
rpadukn  OOpaTHBIX TpUroHomMeTpuueckux ¢yHkuuid. IIpeoOpazoBanus rpaduka GYHKIHH.
I'apmonnueckue xonedanus. [IpukinagHpie 3a1aun.

[Toctpoenne rpapuKOB TPUTOHOMETPUYECKMX (PYHKUMH C MOMOILBIO T'€OMETPHUUYECKUX
npeoOpa3oBaHuil.

Tema 5.3. Crenennas 1 nokasarejibHasi (PyHKOMHU
CreneHHass W TIOKaszaTelbHas (QyHKIMU, WX CBoMcTBa M rpaduku. I[loctpoenue rpadukos
CTCTICHHOW W TOKa3aTelbHOW (YHKIIMH ¢ TOMOIIbI0 T€OMETPUIECKUX MPEoOpa3OBaHUM.

Tema 5.4. Jlorapupmuueckass GpyHkuus
Jlorapudmmueckas ¢hyHkus, ee cBoictBa u rpaduku. [locrpoerne rpagukoB orapudMuaeckoi
(YHKLIUH C TTOMOIIBIO T€OMETPUYECKUX PEe0Opa30BaHMIA.

Paszgen 6. HAUAJIA MATEMATUYECKOT'O AHAJIU3A
Tema 6. 1. [TocienoBaTeILHOCTH

BeckoneuHo  yOmIBaromias TeoMeTpUYecKass TMporpeccus ©W €€ cymma. YucloBbie
rocinenoBarenbHOCTH. CriocoOBI 3a1aHus M CBOIMCTBA YUCIIOBBIX ITOCIenoBaTenbHocTel. [lousaTue 0



npeaene  mocienoBaTeabHOCTH.  CyllecTBOBaHHME — Mpejeina  MOHOTOHHOW — OTpaHUYEHHOMN
IIOCJIENOBATEIILHOCTH. CymmupoBaHue OCJIEN0BATEILHOCTEN. beckoneuno yOBbIBaroIas
reoOMeTpUUEeCcKasi MPOrpeccus U e CyMMma.

[TonsiTve 0 HEMPEPHIBHOCTH (HYHKIIUH.

Tema 6. 2. DiieMeHTHI JU(PPepeHINATBLHOT0 HCHUCTICHUS

[IpousBoanas. IlonsTHe 0 MPOU3BOAHON (QYHKIIMH, €€ TEOMETPUUYECKUI U (PU3MUYECKUI CMBICI.
VYpaBHeHue kacarenbHOM Kk rpaguky ¢yHkuuu. [Ipom3BoaHbIE CyMMBbI, pa3HOCTH, NPOU3BEICHMS,
yactHOro. [IpoM3BOAHBIE OCHOBHBIX 3JeMEHTapHbBIX (yHKuMHA. [IpuMeHeHHe NPOU3BOJHON K
uccie0Banui0 GYHKIMN B mocTpoeHuto rpadukoB. [IponsBoaHbie 00paTHON GYHKIIMA U KOMITIO3UITUH
byHKINN.

[TprMeps! HCITONIB30BAHKS TPOU3BOIHOM ISl HAXOKICHHUS HAWITYUIIETO PELICHHs B IPUKIIAIHbBIX
3amadax. Bropas mpousBopHas, ee reoMeTpuuecKuil u ¢usmueckuil cmbich. [IpumeneHue BTOpOi
MPOU3BOHOM K HCCIEAOBaHUIO (YHKIIMA M TOCTpOCHHIO rpadukoB. HaxoxaeHwe ckopocTH st
npoiiecca, 3aJaHHOTr0 (OPMYIIOi U TpapuKOM.

IpakTuyeckue 3ausaTusa Ne 6, Ne7: Haxoxxnenne npon3BoIHBIX (PYHKITHH.

HccnenoBanue GpyHKIMI ¢ TOMOIIBIO TPOU3BOIHON U MOCTPOEHHUE IrPpahuKOB (PYHKIIUH.

Tema 6. 3. Dj1eMeHTHI HHTEIPAJLHOI0 HCYUCICHUS

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

OnpeneneHHbli UHTETPAl U €r0 TeOMETPUYECKH cMbICI. OCHOBHBIE CBOICTBA OMPEICIIEHHOTO
WHTErpaa.

[IpuMeHeHne onpeneeHHOro HHTerpalia Juisl HaXOXACHUS IIJI0MAa KPUBOJIMHEHHOMN TparenyH.
®opmyna Hetotona—IJleitonuna. [Ipumepsl npuMeHeHus: MHTerpaia B (pu3nKe ¥ TeOMETPHH.

IIpakTnyeckoe 3anaTe Ne8: HaxokaeHue HEONPENEICHHBIX HMHTErPAIIOB METOAOM
HEINOCPEACTBEHHOTO MHTETPUPOBAHUS.

Paznea 7. TEOMETPUSA

Tema 7.1. KoopauHaTbl M BEKTOPBI

[IpsimoyronpHas (IexapToBa) CHUCTEMa KOOpPAMHAT B MpocTpaHcTBe. Dopmyna pacCTOSHHS
MEXy IBYMSI TOUKaMU. Y paBHEHUS CHepBl, n1ocKocmu u npsamotl.

BexTopel. Moaynb Bektopa. PaBeHCTBO BekTOpoB. Cll0)KEHHE BEKTOPOB. Y MHOXKEHUE BEKTOpa
Ha uncno. KommmHeapHsie BekTopsl. [Ipoeknus BekTopa Ha OCb. YTON MEXKAY ABYMSI BEKTOpPaMHU.
Pasnoxenue BekTopa no HampasieHusM. KoMmiuanapasle BekTopsl. Koopaunats! Bektopa. CkansipHoe
IIPOU3BEJICHNE BEKTOPOB.

Hcnonp30BaHne KOOpAMHAT U BEKTOPOB IIPU PEIIEHUN MAaTEMATUYECKUX U IPUKJIAIHBIX 3aad.

IIpakTnyeckoe 3ansaTue Ne9: IlpumeHeHne BEKTOPOB M KOOPJAMHAT K PEHICHUIO
FEOMETPUUECKUX 3a]au.

Tema 7.2. IIpsiMble ¥ NJIOCKOCTH B POCTPAHCTBE

AKCHOMBI CTEPEOMETPUU M MPOCTEUIIME CIEACTBUS M3 HUX. B3aMMHOE pacmoyioKEHHE IBYX
OpsIMBIX B IIPOCTPAHCTBE. YTON MeXAy mpsAMbIMH. [lapannenbHOCT NpsMONM M IUIOCKOCTH,
MapajuieIbHOCTh IIOCKOCTEM.

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

JIByrpaHHbIi yroj. YT0oJ MEeXKIY IIOCKOCTIMU. [leprneHaAnKyns i pHOCTh JBYX IJIOCKOCTEMH.

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

[MapannensHoe mnpoektupoBanue. Ilmomane oproroHanbHOM mpoekuuu. M3o0paskeHue
MIPOCTPAHCTBEHHBIX QUTYD.
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Tema 7.3. MHOTOrpaHHUKH
[ToHsITHE O TEOMETPUUECKOM TEJIE U €r0 IOBEPXHOCTU. MHOTIOrpaHHUKH.
Bepmunbl, peOpa, rpaHu MHororpaHHuka. PasBepTka. MHoOrorpaHHble YIriibl. Beimykiibie
MHororpaHHuku. Teopema Diinepa.
[Tpusma. [Ipsimast u HaknonHas nmpusMa. [IpaBunbpHas nmpusma. [lapamnenenumnen. Kyo.
IInpamupa. IIpaBunbHas nupamuga. Y cedeHHas nupaMuaa. Terpasap.
Cummetpuu B KyOe, B apaiesienure/ie, B Ipu3Me U MUpaMujie.
Ceuenus xy0a, IpU3MbI U TUPAMU/IBL.
[Inomane moBEpXHOCTH reoMeTpudeckoro tena. Ilnomans moBepXHOCTH MPU3MBI, MTUPAMUIBI,
YCEYEHHOU MUPaMU/IbI.
[IpencraBienre O MpPaBUIBHBIX MHOTOTPAHHUKAX (TeTpa’ap, KyO, OKTa’Ap, IOAEKadJp U
HUKOCA3IP).
IIpakTnueckoe 3ansitue Nel0: [Toctpoenue ceueHuii TeTpasapa v napauiesienunesa.

Tema 7.4. Tes1a 1 MOBEPXHOCTH BpallleHUS
IlosepxHOCTh BpateHus. Tenno BpareHus..
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. KacamenvHas
naockocms K cghepe.
IIpakTnyeckoe 3ansitue Nell: Berunciienue nmiomaan moBEpXHOCTENH T€OMETPUUYECKUX TE.

Tema 7.5. U3mMepeHusi B reoMeTpUH

O6mwem u ero usmepenue. Murerpanshas ¢popmyna oobema.

dopmynel 00beMa Kyba, TPSIMOYTOJIBFHOTO TMapajuleNenuiea, Ipu3Mbl, umHApa. DopMyssl
o0beMa mupaMuabl U KoHyca. PopMyInbl IUIOMAAM MOBEPXHOCTEH LWIMHIpPAa U KOHyca. PopMyIibl
o0beMa mapa u 1miomaau cepel.

[MonoOue ten. OTHOIIEHUS MIIONIA/IeH TOBEPXHOCTEH U 0O0BEMOB MOTOOHBIX TEJ.

IIpakTuyeckoe 3anaTue Nel2: Beruncienne 00beMOB TeOMETPUUECKHUX TEI.

Pa3znen 8. 9JIEMEHTBI KOMBUHATOPUKU
Tema 8.1. OCHOBBI KOMOMHATOPUKH
OcCHOBHBIC MOHATHA KOMOMHATOPUKHU. 3a7aud HA MOJCUET YMCJIa pa3MeElIeHUH, epecTaHOBOK,
couerannii. Pemenue 3amau Ha mnepebop BapuantoB. dopmyna Oumnoma Hpiorona. CBoiicTBa
OuHOMHHANBHBIX K03 uunentoB. Tpeyronpuuk [ackans.

Pazzen 9. JJIEMEHTHI TEOPUU BEPOSITHOCTEN 1 MATEMATHUYECKOM
CTATUCTUKHU

Tema 9.1. OcHOBBI TeOPUH BePOSATHOCTEH

[TonsiTHe COOBITUS W BEPOSTHOCTU COOBITHs. JlOCTOBEpHBIE W HEBO3MOXHBIC COOBITHSL.
Knaccuueckoe onpeneneHue BeposiTHOCTE. Teopema ciioxkeHus: BeposTHOCTEN. TeopeMa yMHOKEHUS
BEPOSITHOCTEH.

llonamue o muesagucumocmu codbvimui. JJucKkpemnas Ccry4yauHas 6eluyuHd, 3aKOH ee
pacnpedenenus. ucnosvle xapakmepucmuku OUCKPEMHOU CLyYauHol eeaudunbvl. Ilonamue o 3axoue
OobLUUX YUCe.

Tema 9.2. OCHOBBI MaTeMaTH4YeCKOH CTATHCTHKH

[IpencraBneHne AaHHBIX B BUAE TAONHII, quUarpamm, rpa@ukoB. [ eHepanbHas CO8OKYNHOCHb,
8bl00pKaA, cpeOnee apugpmemuyeckoe, Mmeouana. Illowamue o 3a0auax mamemamudecKou
CMAamucmuKu.
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Pewenue npakmu4ecKkux 3a0a4 ¢ NPpUMEHERUEM 6EPOANTHOCHHbBIX Memooos.

2.4. IlepeyeHb NPAKTHYECCKUX 3aHATHI

No No  paznena, HaumenoBanue 3aHsaTHSA KonnuectBo
MMpaKTUu4 TEMBI qacoB
€CKOTO
3aHATUSA

1. | Tema 1.1. IIpakTuyeckoe  3ansitue  Nel: Brruucnenue 2

apu(METHUECKUX BBIPAKEHUI.

2. | Tema2.l. IIpakTnyeckoe 3ansTHe  Ne2: Brruucnenue 2
apu(MeTUYeCKUX BBIPAKEHUHM, COAEpKAIIUX CTENeHH U
KOPHH.

3. | Tema4.l. IIpakTuyeckoe 3ausitue Ne3d: [IpeoOpazoBanue u 2
BBIUHCIIEHNE TPUTOHOMETPUYECKHUX BBIPAKEHU.

4. | Tema 3.3. IIpakTuyeckoe  3ansaTe  Ned: Pemenue 2
II0KA3aTEIbHBIX YPABHEHUM.

5. | Tema3.4. IIpakTuyeckoe  3anaTHe  NeS: Pemenue
Jorapu(pMUYECKUX YPaBHEHHIA.

6. Tema 6.2. IpakTnyeckue 3anaTuss Ne 6: Haxoxnenue 2
POU3BOJIHBIX (PYHKITUH.

7. | Tema 6.2. IIpaktuyeckne 3anarus Ne7: HcciemoBanue 2

GyHKIMA ¢ TOMOIIBIO TPOU3BOAHOM W  TOCTPOEHUE
rpaduKoB PyHKITHIHA

8. | Tema 6.3. IIpakTuyeckoe 3ansaTue Ne§: 2
HaXO)K,Z[GHI/Ie HCOMPCACIICHHBIX MHTCTPAIOB MCTOJAOM
HEMOCPEJACTBEHHOT0 HHTETPUPOBAHUSI.

9. | Tema73 IIpakTnueckoe 3ansitue Ne9: IlocTpoenue ceueHuit 2
TeTpa’/ipa U Napajenenunesa.

10. | Tema 7.1 IIpakTnueckoe 3anaTme  NelO:  Ilpumenenue 2
BEKTOPOB U KOOPJIMHAT K PELICHUIO FEOMETPUYECKHUX 3a/1a4.

11. | Tema 7.4 IIpakTnyeckoe 3ansitme  Nell:  Briumcienue 2
IUIOIIAHM TOBEPXHOCTEH T€OMETPUUYECKHX Tell.

12. | Tema 7.5 IIpakTuyeckoe 3ansaTue Nel2: Beruncnenue 00beMoB 2

IrCOMCTPHUYCCKUX TCII.

Bcero: 24

3.XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIBHOCTH
CTYJAEHTOB

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

Beenenue O3HaKOMJIEHHE C pOJIBIO MaTEeMaTHMKUd B HayKe, TEXHHKE,
SKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJOTHSIX W MPaKTHYECKON
JESATENBHOCTH.

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




AJITEBPA

Pa3Butne noHsATHS 0 YHCJIE

BrimonnHeHne apudMeTHUecKuX JACHCTBHUN HaJ YHCIaMH,
coueTasi yCTHbIC U TUCHhbMEHHBIE TIPUEMBI.

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

Haxoxaenne ommuOok B MpeoOpa3oBaHUAX U BBIYMCICHUAX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTrPaMMBbl)

KopHunu, crenenn,
Jorapugpmsl

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

DopMyIMpPOBAHKUE OINPENECICHUS KOPHS U CBOWCTB KOPHEH.
Bbeluncienre u CpaBHEHHE KOPHEH, BBINOJHEHUE NPUKUIKH
3HAYEHUs KOPHSL.

[IpeoOpazoBanre 4YHCIOBBIX W OYKBEHHBIX BBIpOKCHUH,
COJIeprKalINX pajuKalbl.

Breimmonnenne pacuetoB 1o QopmyinaMm, CcoAepKaliuM
panuKaibl, OCYLIECTBISS  HEOOXOIWMMBIE  TOJCTAaHOBKH U
npeoOpa3oBaHus.

OmnpeneneHne paBHOCUIBHOCTU BBIPAKEHUN C paJuKalaMHu.
Pemienue nppanuoHaabHbIX YPaBHEHHUI.

O3HaKOMJIEHHE C MOHSITHEM CTENEHU C JEHCTBUTEIIBHBIM
MIOKa3aTeNEM.

Haxoxnenue  3Ha4eHMI  CTENEHH, MCIOJIB3Ysd  IIPU
HEO0OXOIUMOCTH UHCTPYMEHTAJIbHBIE CPEJICTRA.

3anuchbIBaHUE KOpPHSA n-H CTENEHM B BUAE CTENEHU C
JIPOOHBIM TIOKa3aTesieM U Ha000poT.

@opmyIHMpOBaHUE  CBOWCTB  CTEIEHEW.  Bpruncienue
CTENEHEN C pallMOHAIBHBIM [10KA3aTEJIEM, BBINOJIHEHUE TIPUKUAKI
3HAYEHHUSI CTETIEHU, CPABHEHHE CTETICHEM.

[IpeoOpa3oBanne 4YHCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
coepKaIINX CTEIICHH, MIPUMEHSIS CBOIICTBA. Penrenue
[IOKa3aTEJIbHBIX YPAaBHEHUM.

O3HakoOMJIEHHWE C TPUMEHEHHWEM KOPHEM W CTEeNmeHeu mpu
BBIUNCJIEHUM CPEIHMX, ACIIEHUU OTpe3Ka B «30JIOTOM CEUEHHM).
Pemenne nmpukiagHpIX 3a/1a4 Ha CJI0KHBIE POIIEHTHI

IIpeoOpa3oBanue
aJredpanvecKux
BbIpasKeHH I

BrimontHeHne mpeoOpa3oBaHWil BBIPAKCHHM, TPUMEHEHHUE
dbopMyI1, CBSI3aHHBIX CO CBOMCTBAMU CTETICHEH U JIOTapu(MOB.

Onpenenenne oOJactu JIOTTYCTUMBIX 3HAa4YCHUI
JorapupMHUUECKOro BbIpakeHus. Pemenune nmorapudMudeckux
ypaBHEHUU

OCHOBBI TPUTOHOMETPUH

OcCHOBHBIE MOHATHUS

W3ydyeHue paanaHHOTO METOAA U3MEPEHUS YITIOB BPALCHUS
U UX CBS3U C TpaaycHOUM Mepoi. M300pakeHne yrioB BpallleHUS
Ha OKPY)XHOCTH, COOTHECEHHWE BEJIMYMHBI YIrja C €ro
PAaCIIOIOKEHUEM.

DOopMyIMpPOBaHUE  ONPENEICHUN  TPUTOHOMETPUYECKUX
GbyHKIMI A YIII0B MOBOPOTA U OCTPBIX YIJIOB MPSMOYTOJIBHOTO
TPEYroJbHUKA U 00BSCHEHNE X B3aUMOCBSA3H
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OcHOBHBIE
TPUTOHOMETPHYECKHE
TOXKIECTBA

[IpuMeHeHre OCHOBHBIX TPHUTOHOMETPHUYECKUX TOXKIECCTB
JUIS BBIYMCIICHUS 3HAYCHUH TPUTOHOMETPUYECKHX (YHKIMHA IO
OJTHOM U3 HUX

IIpeoOpa3oBanus
MPOCTEeHIMX
TPUTOHOMETPHYECKHX
BbIPasKeHU I

W3ydenne OCHOBHBIX ()OPMYT TPUTOHOMETPHUU: (POPMYIIBI
CIIOKCHHH, yIBOCHHUS, peoOpa3oBaHUs CYMMBI
TPUTOHOMETPUUYECKUX (PYHKUUH B IPOU3BEACHUE U TPOU3BEICHUS
B CyMMy ¥ TpUMECHEHHE TIpH BBIYMCICHUH  3HAYCHHUS
TPUTOHOMETPHUUYECKOTO BBIPAKEHUS U YIIPOIICHHUS €T0.

O3HakOMJICHHME CO CBOMCTBAMM CHMMETPUM TOYEK Ha
€IMHUYHON OKPYXHOCTH M MPUMEHEHHE UX IS BbIBOJA (hopMyl
IpUBEICHUS

IIpocreiimme
TPUTOHOMETPHUYECKHUE
YPaBHEHUS U HEpPageHcmea

Pemenne mo ¢opmynaM M TPUTOHOMETPHUECKOMY KpYyTy
MPOCTEUIIUX TPUTOHOMETPUUECKUX YPABHEHU.

[Ipumenenne oOmMX METOJOB  pEIICHUS ypaBHEHUH
(mpuBeeHNE K JTMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JI0KEHUsS Ha
MHOXUTEIH, 3aMEHBI IIEPEMEHHOM) pu peLieHun
TPUTOHOMETPUYECKHUX YPABHEHHI.

YMeHue OTMeyaTb Ha Kpyre peueHus IpOCTEHIINX
TPUTOHOMETPUYECKHUX HEPABEHCTB

APpKCHHYC, apDKKOCHHYC,
apKTaHIreHC YHucia

O3zHakoMieHHE c MIOHATUEM 00paTHBIX
TPUTOHOMETPHUYECKUX (YHKIIUH.

WN3ydyenne  ompeneneHWil — apKCHHYcCa,  apKKOCHHYCA,
apKTaHreHca 4Yucia, (opMyaupoBaHHE HX, H300pakKeHHUE Ha
€JUHUYHOU OKPY>KHOCTH, IPUMEHEHHUE IIPU PELICHUH YPABHEHUN

®YHKIHNU, UX CBOUCTBA U TPA®UKH

DYyHKIUH.
IlonsiTHEe 0 HeNmpepLIBHOCTH
byHKun

O3HakOMJIEHWE C TIOHSATHEM MEPEMEHHOW, MpUMEPaMHU
3aBHCUMOCTEHN MEX]ly IepeMEHHBIMH.

O3HakoMjieHHME C TOHATHEM TpaduKa, OIpenerIeHHe
NPUHAIISKHOCTH TOYKM Tpaduky ¢yHkuuu. OmnpeneneHue Mo
dbopmysne TpocTeimie 3aBUCUMOCTH, BHJIa €€ Tpaduka.
Bripaxkenue no ¢opmyiie o1HOM EpEeMEHHOI uepes ApyTrHe.

O3zHakoMJIeHHE C orpezesieHueM ¢byHKIIUY,
(dbopmynupoBaHue €ro.

Haxoxxnenue obGmactu omnpesesneHuss U 00JacTH 3HAYCHHM

byHKIIMHN

CgoiicTBa pyHKUIMH.
I'padguyeckasn
HHTepHpeTanus.
IIpumepsl
GyHKIHOHATBHBIX
3aBHCUMOCTEH

B peajibHBbIX
npoueccax u ABJIeHUsIX

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

O3HakoMJIeHME C  JIOKa3aTeIbHBIMU  PACCYXACHUSIMHU
HEKOTOPBIX CBOWCTB JIMHEHHONH © KBaApaTWYHON (QYyHKIUH,
MPOBEJICHUE  HUCCIEIOBAHUS  JIMHEHHOM, KYCOYHO-JIUHEWHOM,
NpOOHO-TMHEHHOW W KBaJApaTUYHOM (YHKUUH, MOCTPOECHUE HX
rpadukoB. Iloctpoenre u dreHwe TpadukoB  (DyHKITHI.
HccnenoBanue QyHKIHH.

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

Brimonaenune npeobpazoBanuii rpaduika GyHKIHH

Oo0paTHble pyHKINH

Wzyuenue nonamus obpamuoii (hynkyuu, onpeaeacHue Buaa
U nocmpoeHue epaguxka ooOpamHol GYHKYuU, HAX0MCOeHue ee
obracmu onpedenenus u obaacmu 3Havenuul. llpuMeHeHue
CBOMCTB (DYHKITMH TIpPH KCCICIOBAHWM YPAaBHCHUN W PEIICHUU

14



337124 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSATHEM CIIOKHOW (DYHKIIUU

CreneHnble,
NnoKa3areJibHbIE,
Jorapupmuyeckune "
TPUTOHOMETPHYECKHE
byHkum.

OopartHble
TPUTOHOMETPHYECKHE
byHKkun

Brruncnenne 3naueHuit GyHKIIUNA 110 3HAYCHUIO apTyMEHTA.

OmnpeneneHue TOJNOXKEHUS TOYKM Ha Tpaduke 1o ee
KOOpJMHATaM B Ha00OpOT.

Hcnonp3oBanue CBOWCTB (QYHKIUH 7151 CPAaBHEHUSI 3HAYCHU I
cTerneHen u jorapupmMoB.

[MocTpoenne rpaduKOB CTEMEHHBIX W JOTapu(PMHUUYECKUX
GyHKIHA.

Pemienne nokasarenbHbIX U JIOTapU(PMUYECKUX YpaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJIEHHE C TOHSITUEM HENPEPHIBHOW MEPHOIMYECKON
¢ynkunu, QopMynupoBaHHE CBOWCTB CHHYyca M KOCHHYCA,
MOCTPOEHNE UX TPadUKOB.

O3HakoOMJIEHHE C TIOHSATHEM TapMOHHMYECKUX KOJeOaHUH
npyUMepaMu FapMOHUYECKHUX KOoJeOaHUM JIsl ONKUCaHUs MIPOLIECCOB
B U3UKE U IPYTUX 00JacTAX 3HAHUS.

O3HakOMJIEHUE C TIOHATHEM pa3pbIBHOM MEPHOIUYECKON
¢ynkunu, ¢GopMynHpOBaHHWE CBOWCTB TaHIEHCa M KOTAHIEHCA,
MOCTPOEHNE UX TPadUKOB.

[IpumeneHne CBOMCTB (YHKUMH JUIsl CpaBHEHHs 3HAUYECHUI
TPUTOHOMETPUUECKUX (PYHKLMHA, pelIeHHs] TPUTOHOMETPHUUECKUX
YpaBHEHUM.

Ilocmpoenue epaghuxos obpammuvix mMpueoOHOMempu4ecKux
@yHKYull U onpedenenue no 2pagpuKam ux c8oLUcms.

BrimonHeHne npeodpa3oBanus rpagukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITociienoBaTeibHOCTH

O3HaKOMIJICHUE C ITOHATUEM YUCIIOBOH nocCJIICA0BaTCIIbHOCTH,
crocobamu ee 3a7jaHusl, BBIYUCIECHUSIMU €€ YJICHOB.

O3HnakomaeHue ¢ NOHAMuUEM npeoeid nocied08ameabHOCMU.

O3HakOMJIEHHME C BBIYUCIEHHEM CYMMBI OECKOHEYHOTO
YHCJIOBOTO psiZla Ha IPUMEPE BBIUMCIEHUS CYMMBI OECKOHEYHO
yOBIBAIOIIEH TEOMETPHUIECKOM TIPOTPECCHH.

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

IIpousBoanas ) | ee
NpUMeHeHHne

O3HaKOMJIEHUE C TIOHITHUEM MTPOU3BOIHOM.

Wzydyenne wu ¢GopMynupoBaHHE €€ MEXaHMYECKOro U
TFE€OMETPUYECKOr0 CMBIC/IA, W3YYEHHE AalrOpUTMa BBIUUCIICHUS
IPOM3BOHONW Ha NMpHUMEpE BBIYMCIEHHUS MTHOBEHHOW CKOPOCTH H
YIIJI0BOTO KO3 PHUIIMEHTa KacaTeIbHOM.

CocraBneHre ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.

VYcBoenue — mpaBun  auddepeHunpoBaHuUs, — TaOIHIIBI
IPOM3BOJHBIX  JJIEMEHTAPHBIX  (QYHKIMH, NpPUMEHEHUEe JUIs
muddepeHpoBanns  (QyHKIUH,  COCTaBIEHUS  YpaBHEHHS
KaCaTeNbHOU.

W3ydyenue TeopeM O CBA3M CBOMCTB (YHKUHUH U
IIPOM3BOIHON, (POPMYIHPOBKA UX.

[IpoBeneHne ¢ TMOMOIIBIO TPOU3BOAHON HCCIIEIOBAHUS
byHKINH, 3a1aHHON (HOPMYITOi.
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VYcraHoBIeHHE CBSI3U CBOMCTB (DYHKIIMHM M TIPOU3BOJIHOMN IO
uX rpapukam.

[IpumeHeHre TPOU3BOMHOW ISl pEHIeHUs 3ajJad  Ha
HAXOXJICHWE HauOOJbIIEero, HAUMEHBIIET0 3HAYEHUS W Ha
HaXO0XJICHHE IKCTpeMyMa

ITepBooOpa3Hasi u MHTerpaJ

O3HakoMJICHHE C TIOHATHEM HHTErpaia i nepBooOpa3Hoi.

N3yuenune mpaBuiia BEIYUCIECHUS TEPBOOOPA3HON U TEOPEMBI

Herotona— JleliOHua.

Pemenue 3amau Ha CBsI3b MEPBOOOPA3HON U €€ MPOU3BOTHOM,
BBIYHMCIICHHE NIEPBOOOPA3HOM I TAaHHOM (DYHKIIHH.

Pemenuie 3a1a4 Ha MpUMEHEHUE UHTErpajia sl BEIYUCICHUS
bU3MYECKUX BEIMYMH U TUTOIaIeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI

YPaBHEeHHUIl

HepaBenctBa m cucreMbl
HepaBeHCTB c ABYMS
nepeMeHHbIMHU

O3HakOMJIEHWE C MPOCTECUIIMMHU CBEACHUSIMU O KOPHAX
areOpanyeckuxX  ypaBHEHUH,  TOHATHSAMHU  HMCCIEIOBAHUS
YpaBHEHUH U CUCTEM ypaBHEHHIA.

N3yueHne TeopuM paBHOCHIBHOCTH YpPAaBHEHUHM U €€
npuMeHeHnsd. [loBTopeHme 3amucu  peleHus CTaHAAPTHBIX
ypaBHEHHI, IPUEMOB MTPeoOpa30BaHusl ypaBHEHUN ISl CBEICHUS K
CTaHIapTHOMY YPABHCHMIO.

Pemenue paloHalIbHbIX, UPPALMOHAIIBHBIX,
MIOKAa3aTeNbHBIX U TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBaHue CBOWCTB W TpapukoB (QYHKUWH a7
pemieHns ypaBHeHUH. [10BTOpeHHE OCHOBHBIX IPUEMOB PEIICHHUS
CHUCTEM.

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

Pewienne cucreM ypaBHEHM C IPUMEHEHUEM pPa3IU4YHBIX
CIOCO0OB.

O3HakomJIeHHE C OOIIMMHU BOIPOCAMH PEILICHHs] HEPAaBECHCTB
U HCIOJIb30BaHUE CBOMCTB M Ipad)ukoB (YHKUMH NpPU pEIICHUH
HEPABEHCTB.

Penienrie HEpaBEHCTB U CHCTEM HEPABEHCTB C IPUMEHEHUEM
pa3IMYHBIX CIOCOOOB.

[IpuMeHEeHHEe MAaTEeMaTU4YECKUX METOJNOB U1  PELICHHUS
COJepKATENbHBIX 337a4 W3 pPA3IUYHBIX o0OjacTeil Hayku U
IIPAKTUKU. MHTEepnpeTnpoBaHue pe3yabTaTOB C YYETOM PEaabHBIX
OTpaHUYECHUN

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U

CTATUCTUKH

OcHOBHBIE NOHATHSA
KOMOUHATOPHKH

W3yueHne mnpaBmia KOMOWHATOPHKH H TNPUMEHEHHUE IPU
pPCIICHUN KOM6I/IHaTOpHI:IX 3aaayd.

Pemenne koMOMHATOPHBIX 3a7a4 METOJOM Tiepebopa U 1o
[IPaBUIIYy YMHOXXEHHUS.

O3HakoMIleHHUE C TOHSATHUSIMH KOMOWHATOPUKH:
pa3MeIeHUsIMH, COYETAaHUSMH, TepECTaHOBKaMH U (QOpMyJIaMu
JUTSE X BBIYUCIICHHSL.

OObsicHeHHEe U TpUMeHeHHe (OpMyT Ui BBIYUCICHHS
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pa3MeIleHNH, TEPECTAHOBOK M COYETAaHUI MPU PEIICHHUH 3a]1a4.
OznakomieHue ¢ OuHOMOM HBIOTOHA M TPEYrOIHLHUKOM
ITackans.
Pemenue npakTrueckux 3agad ¢ UCHOJIB30BAHUEM MOHSATUA
Y TIpaBUJI KOMOMHATOPUKH

DJIeMeHTHI TeOpHuH

I/I3yquHe KJIACCUYCCKOro  OompcACICHUSA  BCPOATHOCTH,

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

AMarpamMmbl, rpagukn)

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

I'EOMETPUA

IIpsimMble ¥ MJI0CKOCTH
B IPOCTPAHCTBE

@opMynHpOBKa M MNPUBEACHUE [I0KA3aTEIbCTB MPU3HAKOB
B3aMMHOTI'O PacIoOJIOKEHHS IPSIMBIX U IIOcKocTel. Pacnio3HaBanue
Ha 4epTexax M MOJACNAX PA3IUYHBIX CIy4aeB B3aWMHOIO
PacIoNIOkKEHUs MPSAMBIX U MJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX
CYKIECHUM.

@opMyJIMPOBAHUE OMNPEACICHU, NPU3HAKOB M CBOWCTB
napajuieIbHbIX U MEPIEHIUKYISPHBIX MIOCKOCTEHN, IBYIPAHHBIX U
JIMHEWHBIX YTJIOB.

BrinonHeHue mocTpoeHus yriioB MEXIy MPSMbIMU, PSMO
U IUIOCKOCTBIO, MEXAYy IUIOCKOCTSIMH IO ONHCAHUIO U
pacro3HaBaHHUE UX Ha MOJAEIAX.

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

N306paxeHne Ha pUCYHKAaX U KOHCTPYUPOBAHHE HAa MOJIETISAX
NEePHEHAUKYISIPOB M HAKJIOHHBIX K IIJIOCKOCTH, TMPSIMBIX,
NapaJyIeIbHbIX MJIOCKOCTEH, YTIIOB MEXAY IPSIMOM U INTIOCKOCTHIO
¥ 000CHOBaHUE MTOCTPOCHUSI.

Pemenne 3ama4 Ha BBIYKCICHUE F€OMETPUYECKUX BEJINYUH.
OnuceiBaHME PaccTOSTHUS OT TOUYKH [0 MJIOCKOCTH, OT IPSAMOM 10
IJIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXAY CKPEIIMBAIOIIUMUCS
IPSIMBIMHU, MKy TTPOU3BOJIBHBIME (PUTYpaMU B IPOCTPAHCTBE.

@OopMyNIMpOBAaHHE M JOKa3bIBAHHUE OCHOBHBIX TEOPEM O
paccTosIHUAX (TEOpeM CYyIIECTBOBAHMSI, CBOWCTBA).

N3o00paxeHne Ha uyepTexkax U MOJAENAX pPACCTOSHUA U
o0OCHOBaHME CBOMX CyxJaeHuil. OmnpenereHue W BbIYUCICHHE
paccTrossHuid B mpocTpaHcTBe. [Ipumenenue ¢GopMmyn W Teopem
MJIAHUMETPUH JJIs1 PEIICHUS 3a/1a4.

O3HakomieHue c MOHATHEM NapaJiIeIbHOrO
IIPOEKTUPOBAHUS U €r0 CBOMCTBaMU. Popmyauposanue meopembl
0 NIoWaou OpMoO2OHAILHOU NPOEKYUU MHO20V20NbHUKA.

[Ipumenenne Teopun 1Is1 OOOCHOBAHHS MOCTPOCHHH U
BBIYHCIICHUM.

ApPryMEHTUpOBAaHHUE CBOMX CYXACHHH O  B3aUMHOM
pPacnoJI0KEHUU NPOCTPAHCTBEHHBIX PUTYP
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MHOrorpaHHuKH

Onncanne W XapakTepUCTHKA  pa3IMYHBIX  BUJOB
MHOTOIPAHHUKOB, IEPEUUCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300paxeHre MHOTOIPaHHUKOB M BBITIOJIHEHUE MTOCTPOCHUS
Ha N300paKeHUSX ¥ MOJAEISX MHOTOIPaHHUKOB.

Bpluncienre  JTMHEHHBIX ~ JJIEMEHTOB U YIVIOB B
MPOCTPAHCTBEHHBIX KOH(QUTYpAIHsIX, apryMEHTHPOBAHHE CBOUX
CYXKIEHUM.

XapakTepucTuka H H300pKEHUE CEUCHUS, pPa38epmKu
MHO202PAaHHUKO8, BBIUACIEHUE TIJI0IAAEH TOBEPXHOCTEMN.

[loctpoenne mpocrefimmx  ceyeHHid KyOa, TMPHU3MBI,
nupamuibl. [Ipumenenne GakToB U CBEACHUI U3 MJIAHUMETPHUU.

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

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

Hcnonb3oBanne MpuoOPETCHHBIX 3HAHUN JIJISI UCCIIEIOBAHUS
Y MOJICJIMPOBAHUS HECTIOKHBIX 3a7a4.

N300pakeHne OCHOBHBIX MHOTOTPAaHHUKOB M BBITIOJHEHUE
PUCYHKOB IO YCIOBHUSM 3aja4

Tena 1 moBepXHOCTH
BpalleHHsA

O3HakoMJIEHHE ¢ BUJAMU TeJ BpallleHus, (OpMyJInpOBaHHUE
UX OMNpPENCIICHUH U CBOMCTB.

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

XapakTepucTuka W U300paKCHHWE TeNn BpalICHHs, UX
pa3BEPTKH, CEUCHHUS.

Pemenue 3ana4 Ha MOCTPOCHUE CEYEHUM, BBIYUCIIEHUE IJIMH,
pacctosiHui, yriaoB, 1uiomane. I[IpoBeneHue mokazaTeIbHBIX
paccyXIeHHI Npu pelIeHUH 3a/1a4.

[IpruMmeHeHre CBOMCTB CMMMETPHUHU IMPU PEIICHUU 3a7ad Ha
TCJla BpaH_IeHI/IH, KOMGI/IHaI_[I/IIO TCII.

N300pakeHrE OCHOBHBIX KPYIJIBIX TE€T U BBITTOJHCHUE
pPHUCYHKA 0 YCIOBUIO 3a7a41

HN3MepeHust B reoMeTpuu

Os3HakOMJIECHHE C IIOHATHSIMH INIOAgM W 00beMa,
aKCHOMAaMM U CBOMCTBaMH.

Pemenue 3amay Ha BEIYUCICHUE TIOMIAICH TIIIOCKUX (QUTYD C
OPUMEHEHHEM COOTBETCTBYIOHIMX ¢opMyn U  (HakToB U3
TJIAHUMETPUH.

N3yuenue TeoOpemM 0 BBIUKCJICHHH 00BEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIICHHE 3a7a4 Ha MPUMEHEHHE (PopMyIT
BBIUKCIIEHHS 0OHEMOB.

N3yuenne  QgopmMyn  myis  BBIUMCICHUS  IUIOMIAACH
MOBEPXHOCTEW MHOTOIPAHHUKOB U TEJ BPAILLEHUS.

O3HakoMJIGHME C  METOJOM  BBIYHCJICHUS  ILIOIIAIH
MOBEPXHOCTHU CEpBHI.

Pemienne 3amad Ha BBIYMCIICHUE IUIONIAACH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Koopaunatsl 4 BeKTOPBI

O3HakoOMJIEHUE C MOHATUEM BeKTOpa. M3yueHue nexkapToBon
CUCTEMBI KOOPJAMHAT B MPOCTPAHCTBE, MOCTPOEHUE IO 3aJaHHBIM
KOOpJIMHATAM TOYEK MW IUIOCKOCTEHW, HAaxO0XKJEHHWE KOOPIHMHAT
TOYEK.

Haxoxnenue ypaBHEHUM OKPYXHOCTH, CeEpbl, IIIOCKOCTH.
Brluncrienue paccTosHUN MKy TOYKAMH.
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N3ydyenne  CBOMCTB  BEKTOPHBIX  BEJIIMYMH,  MPaBUI
pa3lioKEHUsT BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPaBUII
HaxOXKJICHUs KOOPJHMHAT BEKTOpAa B MPOCTPAHCTBE, MPABUII
JIEHCTBUN C BEKTOPAMH, 3aJaHHBIMA KOOPAUHATAMHU.

[IpruMmeHeHrne Teopuu MpHU PEIICHUW 3aJad Ha JEHCTBUS C
BEKTOpaMH. l3ydeHue CKalsIpHOrO NPOU3BEAEHUS BEKTOPOB,
BEKTOPHOTO YypaBHEHHUsI MNpAMOM U TUIOCKOCTU. I[IpuMenenue
TEOpUH TMPU pEUICHUW 3a7ad Ha JEHUCTBUS C BEKTOpamu,
KOOPJMHATHBIA METOJI, TPUMEHEHUE BEKTOPOB ISl BBIYHUCIICHUS
BEJIMYMH YIJIOB U PACCTOSTHUU.

O3HakoMJIEHHE C JOKA3aTeIbCTBAMU TEOPEM CTEPEOMETPUU
O B3aUMHOM pACIOJIOKEHUM TMPSAMBIX U IUIOCKOCTEH C
HCIIOJIb30BAaHNEM BEKTOPOB

4. YCJIOBUs1 PEAJIM3ALIMA ITPOT'PAMMBbI OBIIEOBPA3OBATEJBbHON
YYEBHOU JUCIIUITJIMHbI

4.1. TpeOboBaHUsI K MUHUMAJIbHOMY MAaTEPUAIbHO-TEXHUYECKOMY O0ecIeYeHH 0
Peanuzanus nporpaMMel TpeOyeT Hanuuue yueOHoro kabunera MaTeMaTHKH.
OoOopynoBanue y4eOHOro KabuHera:

- IOCa/I0YHBIE MECTA MO KOJMUYECTBY OOYUaAIOIIUXCA.

- paboyee MecToO TpernoiaBaTels,

- TOCKa HIKOJIbHAs

- TIeYaTHBIC/IEKTPOHHBIC JIEMOHCTPAIIMOHHBIE TTOCOOHS.

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

- HoytOyk e-Machines E644-C52G25Mnkk,

- MyIbTUMeUiITHBIH TpoekTop Epson eb-x14g,

- skpad GRANDVIEV 153*203 MW

4.2. UaopmannonHoe odecnevyenne 00y4eHust
Ilepeyenb pexomeHayeMbIX Y4eOHbIX H3AaHuil, VIHTepHeT-pecypcoB, JAONOJHUTEIbHOM

JUTEepaTypbl

OcHOBHbIE MICTOYHHUKH:

1. HanasH, A.A. Matematuka: yueOHuk mis crya. yupexa. CIIO/A.A. JlanasH. - 3-e u3g. -
M.: @®opym, 2017.

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

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

4. Kpyrosa, 1.A. Maremaruka B Tabnuiax u cxemax: yaeOHOe ocoOue Jisi MKOJLHUKOB
u abutypuentoB/U.A Kpyrosa, A.C.Kpyrora. — CII16.: Bukropus mitoc, 2015.

5. Sumenes, JI.T. Marematuka B mnpuMepax M 3ajadax s NOArotoBku k EI'D u

noctyrmieHuto B BY3: yue6Hoe mocooue/JI.T. Aumenes. - 2-e¢ u3z., nom. - M.: By3oBckuii yueOHHUK:
NH®PA-M, 2016.

JlonoJHUTEIbHbIE HCTOYHUKH:

1. Anrebpa m Havama Maremaruueckoro anammza. 10-11 xmaccel. ba3oBblii ypoBeHB:
yueOHUK 17151 001meo0pazoBaTenbHbIX yupexaeHuit/I1.A. Amumos, F0.M.Konsrun, M.B.TkaueBa u nip.
- M.: IIpocsemienue, 2013.

2. Boromonos, H.B. I'eomerpust: yaebnuk ans cryn. yuapexa. CIIO/H.B.boromornos. - M.:
FOpaiit, 2017.
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3. Boromonos, H.B. IlpakThueckue 3aHATHS 1O MareMaTwke: y4yeOHoe mocobue/
H.B.boromomos. - 10-e n3a. — M.: Beicmas mkona, 2009.

4. I'puropeeB, C.I'. Matemaruka: yueOHMK a1 cryn. yupexa. CIIO/C.I'.I'puropses,
C.B.UBonruna. - M.: Akanemus, 2014.

5. I'ycak, A.A. Marematuka: mnocoOue-penietutop/ A.A.I'ycak, I .M.I'ycaxk,
E.A .BpuunkoBa. - MH.: TerpaCucremc: Terpanurt, 2013.

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

7. Macnosa, T.H. CrnpaBounuk no maremaruke/ T.H.Macnosa, A.M.Cyxoxackuii. - M.:

Mup u o6pa3oBanue, 2013.

NuTepHeT-pecypcenl:

l. Exponenta.ru [DnekTpoHHBIH pecypc]: oOpa3oBaTenbHbI MaTeMaTHYeCKHid CaiT. -
Pexxum moctyma: www.exponenta.ru, CBOOOTHBIH.

2. Math24.ru. MaremaTiuueckuii  aHanu3 [DJEKTPOHHBIM  pecypc]:  oOpa3oBaTeNbHBIN
MaTeMaTU4YeCKHi caiT. - Pexxum moctyma: www.math24.ru, cBOOO HBIN.

3. MaremaTtnka [DIEKTPOHHBI pecypc]: SJEKTPOHHBIM y4eOHBIM KOMIUIEKC ISt
MKOTHHUKOB/ OTKPBITHIN KOJUTEK. - Peskum moctyma: http://www.mathematics.ru/, cBOOOTHBII.

5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
OBIEOBPA30OBATEJIBHOU YYEBHOU JUCIIUITVINHbI

KoHTpoJIb U OlleHKa Pe3yabTaTOB OCBOCHUs OOIIe00pa30BaTeIbHON yU4eOHOW AMCIUILIMHBI
OCYILECTBIISICTCST TPETOJaBaTelieM B TIPOILECCe IPOBEACHHUS TMPAKTHUECKUX 3aHATUH, IMPOBEPKE
JTOMAIITHUX 33/IaHUN, TECTUPOBAHUS, a TAK)KE OILICHKHU BBIMIOTHEHUS O0YJAIOIIMMHUCS CAMOCTOSTETHHBIX
paboT, WHAMBHIYyalbHBIX 3alaHH, TPOCKTOB, UCCIeaoBaHWiA. [IpomMexyTodHass aTTecTarus
POBOIUTCA B (hOpME IK3aMeHa.

20



	СКАН_ТИТ_09.02.02_КС_2020_ОУД.04_Математика
	ОУД.04_РП_КС_Матем_2020
	ФЕДЕРАЛЬНОЕ АГЕНТСТВО СВЯЗИ
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ  «САНКТ-ПЕТЕРБУРГСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ ТЕЛЕКОММУНИКАЦИЙ  ИМ. ПРОФ. М. А. БОНЧ-БРУЕВИЧА»
	(СПбГУТ)
	Санкт-Петербургский колледж телекоммуникаций
	РАБОЧАЯ ПРОГРАММА
	4.2. Информационное обеспечение обучения
	5. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ  ОБЩЕОБРАЗОВАТЕЛЬНОЙ УЧЕБНОЙ ДИСЦИПЛИНЫ
	Контроль и оценка результатов освоения общеобразовательной учебной дисциплины осуществляется преподавателем в процессе проведения практических занятий, проверке домашних заданий, тестирования, а также оценки выполнения обучающимися самостоятельных раб...


		2022-07-04T06:09:16+0300
	Бачевский Сергей Викторович




