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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
38.02.03 OmnepanuoHHas AesITeIbHOCTD B JIOTUCTHKE.

B mporpaMMmy BKJIIOYEHO COJepKaHUE, HaIlpaBI€HHOE Ha (OPMUPOBAHHE Y CTYAECHTOB
KOMIICTEHIIMI, HeoOX0auMbIX i1 kKadecTBeHHOTro ocBoeHuss OOII CIIO na 6a3e 0CHOBHOIrO OOIIEro
0o0pa3oBaHus € MOJIYYEHHEM CPEIHEro o0IIero oopa3oBaHus; IPOrpaMMbl OATOTOBKU CIHEIIMATUCTOB
cpennero 3sena (I[IICC3).

OHa sBisieTcst eMMHOM U1 Bcex opM oOydeHust. Pabouas mporpaMma CIIyKUT OCHOBOM JTst
pa3paboOTKH TEMATHYECKOTO TUIaHa U KOHTPOJIbHO- o1leHOYHBIX cpeacTB (KOC) obmeobpa3oBaTenbHOM
yueOHOM TUCIUIUIMHBI 00pa30BaTENbHBIM YUPEKICHUEM.

1.2. Mecro o00meo0pa3oBaTelbHON Y4eOHOH JMCHMILIMHBI B CTPYKTYpe OCHOBHOM
o0pa3oBaTe/IbHOW MNPOrpaMMbl: JTUCIUIUIMHA BXOJUT B LHUKJI 0OLIe00pa30BaTEIbHBIX YYEOHBIX
mucrumuina. OcBoeHue 0011e00pazoBaTebHON yueOHOM JUCIUIUTMHEI «MaTeMaTukay CrocoOCTBYET
(GOpPMHUPOBAHHIO Yy CTYJIEHTOB NPO(PECCHOHATBHBIX KOMIMETCHIMH 1o crnenuaibHocTh 38.02.03
OnepannoHHas 1eATeIHHOCTh B JIOTHCTHKE.

OpHOBpeMEHHO € MPOo(ecCHOHANBHBIMU KOMIETEHIMSIMH Y CTYJIEHTOB, OOy4YaloIIUXCs IO
obmieo0pa3oBarenpbHO y4eOHON aucuuiuinHe «MareMaTuka» CO3[JAl0TCS TMPEATNOChUTKA s
dbopMupoBaHUg OOIMIMX KOMIETEHIMI: MOHHMMATh CYIIHOCTb M COLMAJIBHYIO 3HAYMMOCTh CBOEH
Oynymeit mpodeccuu, MPOSIBIATH K HEW yCTOWYMBBIA HHTEpEC; OPraHU30BBIBATH COOCTBEHHYIO
JeSITeNIbHOCTh, BbIOWpAaTh TUIOBBIE METONbI M CIOCOOBI BBIMOJTHEHHS] MPO(EeCCHOHANBHBIX 3ajad,
OIICHUBATh MX (P(PEKTUBHOCTH U KA4YECTBO; MPHUHUMATH PEIICHUS B CTAHAAPTHBIX M HECTAHIIAPTHBIX
CUTYallUMsX U HECTU 32 HUX OTBETCTBEHHOCTb; OCYIIECTBJIATH MMOUCK U MCIOJIb30BaHUE HHPOpMAINH,
HeoOXxoauMon i 3((HEeKTUBHOTO BBITOJIHEHUS MPOQPECCHOHATBHBIX 3a/a4, MPOpECCUOHATBLHOIO U
JUYHOCTHOTO Pa3BUTHS;, MCHOJIb30BaTh HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
npo¢eCCHOHATIBHON JEeSTEeNbHOCTH; paboTaTh B KOJUIGKTHBE M KoMmaHze, 3(pdekTuBHO oOImaTscs ¢
KOJUIETaMH, PYKOBOJCTBOM, TMOTPEOUTEISIMU; OpaTh Ha ceOs OTBETCTBEHHOCTh 3a pabOTy YJICHOB
KOMaH/bl (ITOAYMHEHHBIX), PE3yIbTAaT BBHITIOJHEHUS 3a/JaHUN; CAMOCTOSITENILHO OMPENENATh 3aaadu
npo(ecCHOHANBHOTO W JUYHOCTHOTO Pa3BUTHs, 3aHUMAThCS CaMOOOpPAa30BaHHEM, OCO3HAHHO
TUTAHUPOBATH MOBBIIICHUE KBAIM(DUKAIINH; OPUEHTUPOBATHCS B YCIOBUSX YACTOW CMEHBI TEXHOJIOTUN
B Ipo(heCCUOHATIBHOM IeITEIbHOCTH.

1.3. Ieaun m 3agaunm o0meoOpa3zoBaTeIbHOH Y4eOHON MMCUMINIMHBI — TpeOOBaHUA K
pe3yJibTaTaM O0CBOCHHUS 00111e00pa30BaATEIbHON Y4eOHOM JUCHMILIIHHbBI

OCHOBHBIMH HeJISIMH U3Y4YeHHs NPOorpaMmbl «MaTeMaTHKa» SABJISIOTCS:

* obecrieyeHre Cc(HOPMHUPOBAHHOCTU TMPEACTABIECHUN O COLHUANbHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MATEMAaTUKH;

* oOecrieueHre CGHOPMUPOBAHHOCTH JIOTHYECKOIO, aJTOPUTMUYECKOTO U MaTeMaTUYeCKOTro
MBIIUICHHUS,

* obecrieyenrie cHOPMUPOBAHHOCTH YMEHHUI MPUMEHSTH IMOJYYE€HHbIE 3HAHUS MPHU PELICHUU
pa3IUYHBIX 33/1a4;

* o0OecrieueHne CHOPMUPOBAHHOCTH TMPEJCTABICHUNH O MaTeMaTHKE KaK dYacTh oOIie-
YeIIOBEYECKOW KYIbTYpPhI, YHUBEPCAIHHOM SI3bIKE HAyKH, MO3BOJIAIONIEM OIUCHIBATH U H3Yy4YaTh
peaybHbIE MPOIIECCHI U SIBJICHUS.

B pesynbrare ocBoeHus 0011e00pa3oBaTeNbHON YUeOHON AUCIUILTUHBI CTYICHT HO0JI2KeH::

HMeTh NpecTaBJIeHue:

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

3HATh!

" OCHOBHBIEC MAaTEeMAaTUYECKHE OHITUS, (POPMYIIbI U METO/IbI;



yMeTh:

" IPUMEHATh MaTeMAaTUYECKHUE METOJbl K aHAJIM3Y, UCCIEIOBAHUIO M PELICHUIO MPUKIATHBIX
3a/1a4;

" ICTIOJIb30BaTh MaTEeMaTHYECKHUH ammapaT W IMPOCTEHIINe BBIYUCIUTEIbHBIE YCTPOICTBA MpH
BBITIOJIHEHUH MPAKTUYECKUX PACUETOB.

1.4. Pe3yJabTaThl 0CBOCHUS Y4eOHOM THCHUTIINHbBI

OcBoeHne coaepkaHus y4eOHOW AUCHHUIUIMHBI «MaTemMaThka» OOeCrevYnBaeT IOCTHKCHUE
CTYJIEHTaMH CIIEAYIOUIUX pe3yabmamos:

* TUYHOCMHDBIX:

— c(hOpMUPOBAHHOCTh MPEACTABICHUNH O MaTeMaTHKE KaK YHHBEPCaJIbHOM SI3bIKE HAYyKH,
CPEICTBE MOJICTUPOBAHUS SIBIICHUN U MIPOLIECCOB, UIEAX U METOJIaX MaTEMaTUKU;

— T[OHMMaHWE€ 3HAYUMOCTM  MaTeMaTHKU JUId  HAy4YHO-TEXHHYECKOro  Iporpecca,
c(OpPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KakK K 9acTh OOIIEUYeTIOBEYECKON KYIbTYPHI Yepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHUS MATEMATUKH, BOJIFOLIUEH MAaTEMATUYECKUX HICH;

— pa3BHUTHE JIOTHYECKOTO MBIIIJICHHS, MPOCTPAHCTBEHHOTO BOOOPaKCHHUS, aNTOPUTMUYECKOM
KYJIbTYpPbl, KpUTUYHOCTH MBILIUICHHS HAa YPOBHE, HEOOXOAMMOM Juisi Oyayiied mpodeccuoHaIbHOM
JEeSTENILHOCTH, JUISI TPOJIOJKSHHSI 00pa30BaHus U cCaMOOOPa30BaHMS;

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

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAMOOOPAa30BaHUIO, HA MTPOTSHKCHUH
BCEH JKM3HM, CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BAHHUIO KAK YCIOBHIO YCIEUTHOM
po¢)eCCHOHAIBHON 1 0OIIIECTBEHHON JEATEILHOCTH;

— FOTOBHOCTbH U CIIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPUECKON M OTBETCTBEHHOM JESTEILHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMU B 00pa30oBaTeNbHOI,
00IIECTBEHHO TIOJIE3HOM, YUeOHO-HUCCIIeIOBATENILCKON, TPOSKTHOW U APYTUX BUAX NEATEITHHOCTH;

— OTHOLIEHHE K MpodecCHOHATbHON AeATeIbHOCTH KaK BO3MOXKHOCTH Y4YacTUSl B pEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIeM;

MemanpeomMemHnulXx:

— YMEHHE CAMOCTOSITEIBHO ONPEIENSTh LEJIN IEITETbHOCTH U COCTABIIATH IIaHbI ACSTEIbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIEATEIBHOCTh; HCIIOJIb30BAThH
BCE BO3MOXKHBIE PECYpPChl i JOCTHXKEHHUS TIOCTABJICHHBIX LE€JIed M peanu3aluu IJIaHOB
NEeSITeIbHOCTH; BBIOUPATh yCIIEUIHbIE CTPATEIMH B Pa3IMUHbIX CUTYaIUAX;

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

— BJAQJICHWEC HABBIKAMHU T[I03HABATEIbHOM, Y4EOHO-MCCIEAOBATEIILCKOH W  MPOEKTHOMN
NESTEIIbHOCTH, HABBIKAMHU pa3pelieHus Mpo0iIeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIIeHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHbIX METOJIOB MTO3HAHMUS,

— TOTOBHOCTh M CIIOCOOHOCTh K CAaMOCTOSITETbHOW HWH(POPMAIMOHHO-TIO3HABATEIHLHOM
NEeSTENIbHOCTH, BKJIIOYash yMEHHE OPHEHTHPOBAThCS B PA3IUYHBIX HCTOYHHKAX HHGPOpMAaIUH,
KPUTHYECKH OIICHUBATh ¥ HWHTEPIPETHPOBATh HWHGPOPMAIIMIO, TMONY4aeMyIl0 W3 Pa3IUYHbIX
HCTOYHUKOB;

— BJIaJICHUE SI3BIKOBBIMHM CPEACTBAMHU: YMEHHUE SICHO, JIOTMYHO M TOYHO HM3JIaraTh CBOIO TOUKY
3peHus, UCTIONIb30BaTh aJJIeKBATHBIE SI3IKOBBIE CPE/ICTBA;

— BJIaJICHHE HaBBIKAMU IO3HABATENILHON pe(IeKCHH KaK OCO3HAHMsI COBEPIIAEMBIX JICHCTBUHN U
MBICITUTENIBHBIX MIPOLIECCOB, UX PE3YJTATOB M OCHOBaHUI, TPaHUI] CBOETO 3HAHMS U HE3HAHMSI, HOBBIX
MO3HABATENIbHBIX 3371a4 U CPEACTB AJI UXJOCTHIKCHHUS;

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



npeomemmuuix:

— c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKe KaK YaCTH MUPOBOM KYyJIbTYphl U MECTE
MaTEeMAaTHKd B COBPEMECHHOW IIMBUIIM3AIlMU, CIOCO0aX OMHMCAHUS SIBICHUW pEAlbHOTO MHUpPa Ha
MaTeMaTUYECKOM SI3bIKE;

— chopMHpOBAaHHOCTH TMPEACTABICHUA O MAaTEeMATHYECKUX TIOHATUSAX KakK BaKHEHIIHX
MaTeMaTHUYeCKUX MOJENAX, MO3BOJSIOIIMX OINUCHIBATh M H3ydaTh pPa3HbIe IMPOLECCHl U SIBICHUS;
MOHMMAaHNE BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MATEMAaTUIECKIX TEOPHUH;

— BJAJIEHHE METOJaMH [O0Ka3aTelbCTB W aJITOPUTMOB pELIEHUS, YMEHHE WX MPUMEHSITb,
MIPOBOJIMTH JOKA3aTENbHBIE PACCYKIACHHS B XOJI€ PEIICHUS 3a/1a4;

— BIIaJIeHUE CTAHJApPTHBIMH TIpUE€MaMU pEIIeHUs palOHaJIbHBIX M HppalOHAIbHBIX,
MOKA3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPHUECKUX YPABHEHHH H HEPABEHCTB, WX CHCTEM;
UCIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHCJE ISl MOMCKAa MYTH pPEUICHUS U
WUTIOCTPAIINH PEIICHUs YPAaBHEHUH 1 HEPABEHCTB;

— c(OpPMUPOBAHHOCTH MPECTABICHUNA 00 OCHOBHBIX MOHATUSAX MAaTEMaTHUECKOTO aHalIn3a U UX
CBOICTBAX, BIAJICHUE YMEHUEM XapaKTepU30BaTh MOBEICHUE (PYHKIIHIA, UCTIOIB30BAHUE TTOTYICHHBIX
3HAHWM JJI ONUCAHUS U aHAJIN3a PEAVIbHBIX 3aBUCUMOCTEN;

— BIIaJICHUE OCHOBHBIMHM TIOHSATHUSMH O IUIOCKUX M TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
durypax, MX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTh YMEHHUS DPACIIO3HABATH TI'E€OMETPHUYECKUE
burypsl Ha UYepTekax, MOACNAX H B pEATbHOM MHUpPE;, MPUMEHEHHE W3yYCHHBIX CBOWCTB
reoMeTpuueckux ¢Guryp u GopMyn A peuieHHs TeOMETPUYECKHX 3ajad M 3aJad C MPaKTUYECKUM
CoJIepKaHUEM;

— c(pOpMUPOBAHHOCTb MPEJICTABICHUN O TMpoIeccaX U SBICHUSAX, UMEIOIIMX BEPOSITHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PeaJbHOM MHUPE, OCHOBHBIX MOHATHUSIX dJIEMEHTapHOMN
TEOpUU BEPOATHOCTEH; YMEHUN HAXOAUTh U OLECHUBAaTh BEPOATHOCTH HACTYILJICHUS COOBITUN B
MPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIC XapaKTEPUCTUKH CITyYalHBIX BEJIMYUH;

— BJIaJICHUE HABbIKAMHU HCIIOJIbH30BaHMUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpU PEIIeHUU
3amad.

1.5. KoumnyecTBO 4YacoB Ha OCBOECHHE TMPOrpaMMbl 0011e00pa30BaTeJIbHON yueOHOi
AUCHUTLTHHBI:

MakcuMasibHas yueOHast Harpy3ka oOydvaromierocs 351 gac, B ToM ducie:

oOs3aTenbHas ayAUTOpHast yueOHas Harpy3ka oOyuatomierocs 234 yaca;

caMocCTosTeNbHas paboTa oOydaromierocs: 117 yacos.

Bunbl BHEayAUTOPHOM pabOTHI:

— BBINOJIHEHUE JOMANIHUX 3aJaHNM;

— U3y4YCHHE MATEpPHAaJIOB JICKIHi, IO KOTOPBIM OCYIIECTBIISIETCS pyOeKHBII KOHTPOJIB;
MOATOTOBKA pedepaToB, TOKIAI0B, HCCIICTOBATEILCKUX PAdOT;

oopMIICHHE OTYETOB 10 MPAKTHYESCKUM 3aHSATHSIM.

Jliist mpoBepKH 3HAHUHN CTYACHTOB 110 OKOHYAHUHU U3YYCHUS TEM OCYIIECTBIISICTCS pyOeKHBIH
KOHTpoJIb. UToroBast popMa KOHTPOJIS 2 CEMECTD - IK3aMEH.



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.
IIpomexxyToUHasi aTTeCTANMSA: 2 CEMECTP — IK3aMeH
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 -
CUCTEMBI YPaBHEHHI 1 HEPABEHCTB
Tema 3.2. HppanuoHanbHbl€ YypaBHEHHs, HEpPAaBEHCTBA, 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. Hauayia 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 BpAICHHUSI 10 8 2
Tema 7.5. I3mepeHusi B rTeOMETPUU 14 12 2
Pasznea 8. diieMeHTHI KOMOMHATOPUKH 12 12 -
Tema 8.1. OCHOBBI KOMOWHATOPHUKH 12 12 -
Paznen 9: JJleMeHTbl TEOpUM BepPOSATHOCTEM 12 12 )
MATeMAaTHYeCKOH CTATHCTUKH
Tema 9.1. OCHOBBI TEOPUHU BEPOITHOCTEMN 8 8 -
Tema 9.2. OCHOBBI MaTeMaTH4eCKOM CTATUCTUKU 4 4 -
Hroro: 234 210 24




2.3. Conep:xanue 001e00pa3oBaTeIbHON YUeOHOM THCHMILINHBI
BBEJIEHUE
MaremaTHka B Hayke, TEXHHKE, SKOHOMUKE, HHPOPMAITMOHHBIX TEXHOJOTUAX M MPAKTHYECKOU
nestenbHOCTH. llenm w 3amaum w3ydeHuss MaTeMaTUKH Tpu ocBoeHuH mpodeccuit CIIO wu
cnenuansHocteit CIIO.

Pasnea 1. PABBUTHUE ITOHATHUSA O YUCJIE
Tema 1.1. JlelicTBUTEIbHBIE YHCIIA.
Lenble u panuoHanbHble yucha. JlefcTBurenbHble uncna. Moaynbs uucna. [IpulnmxeHHbIe
BbIurciacHUs. [IoHsATHE KOMIIIIEKCHOTO Yncina. MHuMas eIMHALA.
IIpakTnyeckoe 3ansiTue Nel: Boruucienue apudMeTuaeckux BoIPaKESHUH.

Paznea 2. KOPHU, CTEIIEHHU U JIOT APUP®MbI

Tema 2.1. KopHu ¥ cTeneHu

Crenenn u xopHu. KopHM HaTypalbHON cTeneHW M3 4ucia U ux cBoiicrBa. CreneHu c
palrOHAIBHBIMM MOKA3aTEISIMUA U UX CBOMCTBA. CTENEHM C IEHCTBUTEIbHBIMU MTOKA3ATENSIMU.

CBoiicTBa cTeNneHH C JEHCTBUTENIbHBIM MOKa3aTejaeM. BrluucieHue M CpaBHEHUE KOPHEM.
Brimoaenune pacueToB ¢ pagukanamu. [IpeoOpazoBaHue CTEICHHBIX BHIPAKSHUM.

IIpakTnyeckoe 3ansitne Ne2: Bruucienue apupMeTHYecKHX BBIPAKEHHM, COIASpkKalIuX
CTENEHU U KOPHHU.

Tema 2.2. Jlorapudm. Jlorapudm uncia.

Jlorapudm. Jlorapudm uymcna. OcHOBHOE JorapudMUYECKOe TOXKIECTBO. JlecaTuuHbIe
norapudmbl U uX cBoWcTBa. Harypanbabie norapudmel. [lpaBwia neicTtBuii ¢ jorapudMamu.
[IpeobpazoBanue JorapupmMuueckux BbolpakeHU. Haxoxxaenue 3HaueHud Jorapupma 1O
IIPOM3BOJILHOMY OCHOBaHUIO. [lepexon oT olHOTO OCHOBaHMS K Apyromy. BeluncieHue U cpaBHEHHE
norapugmos. JlorapudmMupoBaHue v NOTEHIMPOBAHUE BBIPAKECHUH.

[TpuOnKeHHbIe BBIYMCIECHUS U PELIeHUs] IPUKIIaIHbIX 3a/1a4.

Pemenune norapuMuieckux ypaBHEHHIA.



Pa3nea 3. YPABHEHUSA U HEPABEHCTBA

Tema 3.1. PaniuoHajibHble YPABHEHUS, HEPABEHCTBA, CHCTEMbI

PaBHOCWIBHOCTB ypaBHEHUN, HEPABEHCTB, CUCTEM.

PanyonaneHbele ypaBHeHUs U cucTeMbl. OCHOBHBIE NpUEMBbl HUX pelIeHHs (pa3jokKeHHue Ha
MHO>KHTEIIN, BBEJICHUE HOBBIX HEU3BECTHBIX, OACTAHOBKA, TpahuuecKuii METO).

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

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

Tema 3.2. HppaunoHaibHble YpaBHEHHS, HEPABEHCTBA, CHCTEMBbI.

WppauvoHanbHbIE ypaBHEHUs, HEPABEHCTBA W CHUCTEMBbl. PellleHne uppanroOHaIbHBIX
ypaBHeHHMH. HaxoxneHne 3HaueHWil CTeNeHed C paluOHAJIbHBIMM MoKa3aTensiMu. CpaBHeHHE
creneHerd. IIpeoOpa3oBaHusi BBIpAXCHHUH, COJCP)KAIIUX CTEMEHW. PeleHne moKa3aTeIbHBIX
YpaBHEHUM.

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

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

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

[TokazarenpHbie ypaBHeHUs. CrocoObI pELICHUS] MPOCTEUIINX M CBOMAIIMXCA K HUM
MoKa3aresibHbIX ypaBHeHWH. [loka3aTenbHble HEpaBEeHCTBA. PemieHwe MNpoCTeMIMX MOKa3aTeIbHbIX
HCPABCHCTB. CucreMbl II0Ka3aTeIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

IIpakTnyeckoe 3ansitue Ne3: PelieHne MoKa3aTeIbHbIX YPABHEHHIA.

Tema 3.4. JlorapudMuyeckue ypaBHeHHs], HEPABEHCTBA, CHCTEMbI

Jlorapudmuueckre ypaBHeHHs. CHocoObl pEIICHUS] MPOCTEHININX ¢ CBOASIIMXCS K HUM
norapumuueckux  ypaBHeHwil.  Jlorapmdmudeckne ~— HepaBeHCTBA.  PemeHwe  IpOCTEHMITUX
JorapuMUYecKux HepaBeHCTB. CHCTEMBI TOKA3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

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

IIpakTnyeckoe 3ansiTue Ne4: Perienue norapu)Muyeckux 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. TpuroHomerpudeckue (PyHKIUHU YUCIOBOTO apryMEHTa,
3HAKHU WX 3HAUYCHHH.

OcHOBHBIE TPUTOHOMETPHUECKHE TOXAeCcTBA. DPopMysibl puBeeHus. CHHYC, KOCUHYC U TaHT'€HC
CyMMBI U Pa3HOCTH JBYX YIJIOB. CHHYC M KOCHUHYC JIBOMHOrO yria. ®opMyiibl IOJOBUHHOIO YIJIA.
[IpeoOpazoBanusi CyMMBI TPUTOHOMETPUYECKUX (PYHKIUN B MMPOU3BEACHUE W 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 YpaBHeHU. [IpocTeiiime TpuronomeTprudeckre HepaseHceTsa. [lociaenoBarenbHOCTD
pELICHHS] TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB. PelieHne mpocTenmx TPUrOHOMETPHUYECKUX

9



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

Tema 4.3. TpuronomerpudecKkue ypaBHeHHsl, HEPABEHCTBA U CUCTEMbI

VYpaBHEHUs, pelIaeMble Pa3iIoKEHUEM JeBOM uacTM Ha MHOXUTEnu. OIHOPOAHbBIE
TPUTOHOMETPUYECKUE YpaBHEHUsS TEpBOM W  BTOPOM  CTENEHU. YPaBHEHHUs, peUIaeMble
npeoOpa3oBaHUEM CYMM B IpOU3BEIEHHE M OOpaTHBIM mpeoOpa3oBaHueM. TpHroHoMeTpHuecKue
YPaBHEHHs, PEIIAEMbIC PA3IMYHBIMYA 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: MOHOTOHHOCTb, OTPAaHMYCHHOCTh, YETHOCTb M HEUYETHOCTb,
nepuou4HoCTh (pyHKIMH. [IpoMexyTkH Bo3pacTaHusi W yObIBaHUS, HauOoJblllee M HaMMEHBIIIEE
3HAYCHUs, TOYKU OKCTpemMyMa. ['paduueckas wHTepnperanus. ApUPMETHYECKHE OIEpaIli HaJ
dbyaknusamu. Cnoxnas QyHkuus (kommno3uius). [Torstre o HenpeprIBHOCTH QYHKIINU.
I'paduk dhynkmmi, mocrtpoenue rpapukoB GyHKIMH, 3aJaHHBIX PA3TUIHBIMHA CIIOCOOAMH.
[pocreiinme npeoOpasoBanust TpapukoB (yHKUMIA: TapasieNbHBIA TEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO OCeil KOOpIWHAT M CHMMETpPHUSI OTHOCHTEIBHO Hadalla KOOPAHMHAT, CHMMETpHS
OTHOCHTEJIBHO MPSIMOM Y = X, pacTsDKEHHE U C)KaTHE BJOIb OCe KOOPAUHAT.
O6parnas ¢pynknus. O6macTh onpeneraeHuss U 001acTh 3HaUeHU oOpaTHOW GyHKIMH. ['paduk
00paTHO (HyHKIIHH.
[Tpumeps! PYHKIIMOHATBHBIX 3aBHCUMOCTEH B PEabHBIX MPOIECCax M SBICHUSIX.

Tema 5.2. Tpuronomerpudeckue (PyHKIMHA

CpoiictBa u Tpaduku TpPUTOHOMETpUYEeCKUX (YHKIMN (CHHYca, KOCHHYyca, TaHTeHca |
kotanreHca). Iloctpoerne 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
CreneHHass M mokaszaTenbHass (yHKIMHM, MX cBoWictBa W rpaduku. Iloctpoenue rpaduxos
CTENEHHON W TOKa3aTelbHOM (PYHKITUH C TOMOIIBI0 TEOMETPUUECKHUX MPeoOpa3oBaHMil.

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 — OrpaHUYEHHOMN
IIOCJIENOBATEIILHOCTH. CymmupoBaHue OCJIEN0BATEILHOCTEMN. Beckoneuno yOBbIBaroIas
reoOMeTpUUECcKasi MPOrpeccus U e CyMMma.

[TonsiTre 0 HEMPEPHIBHOCTH (HYHKIIUH.
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Tema 6. 2. DieMeHTHI JU(PPepeHINATBLHOT0 HCHUCTICHUS

[IpousBoanas. IlonsTHe 0 MPOU3BOAHON (QYHKIIMH, €€ TEOMETPUUECKUN U (PU3MUYECKUI CMBICI.
VYpaBHeHue kacarenbHOM Kk rpapuky ¢yHkuuu. [Ipom3BoaHbIE CyMMBbI, pa3HOCTH, NPOU3BEICHMS,
yactHOro. [IpoM3BOAHBIE OCHOBHBIX 3JeMEHTapHbBIX (yHKuMHA. [IpuMeHeHHe NPOU3BOJHON K
uccie0Banui0 GYHKIHMN 1 mocTpoeHuto rpadukoB. [IponsBoaHbie 00paTHON GYHKIIMA U KOMITO3UITUH
byHKINN.

[TprMeps! HCITONIB30BAHKS TPOU3BOIHOM IS HAXOKICHHUS HAWITYUIIETO PELICHHs B IPUKIIaIHbBIX
3amadax. Bropas mpousBopHas, ee reoMeTpuueckuil W ¢usmueckuid cmbich. [IpumeHneHue BTOpOi
MIPOU3BOJHON K HCCIEAOBaHUIO (YHKIIMA M TOCTPOCHHIO TrpadukoB. HaxoxaeHue CKOpocTH st
npoiiecca, 3aJaHHOTr0 (OPMYIIOi U rpapuKOM.

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

HccnenoBanue GpyHKIMI ¢ TOMOIIBIO TPOU3BOIHON U MTOCTPOEHHUE IrPpahuKOB (PYHKIUH.

Tema 6. 3. Dj1eMeHTHI HHTEIPAJLHOI0 HCYUCICHUS

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

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

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

IIpakTnyeckoe 3anaTe Ne8: HaxokaeHue HEONPENEICHHBIX MHTErPAIIOB METOAOM
HEINOCPEACTBEHHOTO UHTETPUPOBAHUS.

Paznean 7. TEOMETPUSA

Tema 7.1. KoopauHaTbl M BEKTOPBI

[IpsimoyronpHas (IeKapToBa) CHUCTEMa KOOpPAMHAT B IpocTpaHcTBe. Dopmyna paccTOSHHS
MEXly IBYMsI TOUKaMU. Y paBHEHUS CHEpBl, n10cKoCmu u npsamoll.

BexTtopel. Moaynb Bektopa. PaBeHCTBO BekTOpoB. Cll0)KEHHE BEKTOPOB. Y MHOXKEHUE BEKTOpa
Ha uyncno. KommmHeapHsie BekTopsl. [Ipoeknus BekTopa Ha OChb. YTON MEXKAY ABYMsSI BEKTOpPaMHU.
Pasnoxenue BekTopa no HampasieHusM. KoMmiianapaslie BekTopsl. Koopaunats! Bektopa. CkansipHoe
IIPOU3BEJIEHNE BEKTOPOB.

Hcnonp30BaHne KOOpAUHAT U BEKTOPOB IIPU PEIIEHUN MAaTEMATUYECKUX U IPUKJIAIHBIX 3a1ad.

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

Tema 7.2. IIpsimble ¥ NJIOCKOCTH B POCTPAHCTBE

AKCHOMBI CTEPEOMETPUU U MPOCTEUIIHNE CIEACTBUS M3 HUX. B3aMMHOE pacmoyioKEHHE IBYX
OpsIMBIX B IIPOCTPAHCTBE. YTON MeEXAy mpsAMbIMH. [lapannenbHOCT NpsMONM 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 yrojl. YT0oJ MEeXKIY IIOCKOCTIMU. [IeprneHaAnKyns i pHOCTh JBYX IJIOCKOCTEMH.

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

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

Tema 7.3. MHOTOrpaHHUKH
ITonstue o reoOMCTPHUICCKOM TCJIC U CTO ITOBCPXHOCTH. MHOFOI‘paHHI/IKI/I.
Bepmunbl, peOpa, rpaHu MHororpaHHuka. PasBepTka. MHOrorpaHHble YIriibl. Beimykiibie
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MHoOrorpaHHuku. Teopema Diinepa.
[Tpusma. [Ipssimast u HaknonHas mpusMa. [IpaBunbpHas nmpusma. [lapamnenenunen. Kyo.
IInpamupa. IIpaBunbHas nupamuga. Y cedeHHas nupaMuaa. Terpasap.
Cummetpuu B KyOe, B apaiesienure/ie, B Ipu3Me U MUpaMuje.
Ceuenus xy0a, IpU3MbI U TUPAMU/IBL.
[Inomane moBEpXHOCTU reoMeTpudeckoro tena. Ilnomans moBepXHOCTH MPU3MBI, TUPAMUIBI,
YCEYEHHOU MMUPaMU/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. 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. KacamenvHnas
naockocms K cghepe.
IIpakTnyeckoe 3ansitue Nell: Berunciienue niomaan mnoBEpXHOCTENH T€OMETPUUYECKUX TE.

Tema 7.5. U3mepeHusi B reoMeTpUH

O6mwem u ero usmepenue. Murerpanshas ¢popmyna oobema.

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

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

IIpakTuyeckoe 3anaTue Nel2: Beruncienne 00beMOB TreOMETPUUECKHUX 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. 3JIEMEHTHI 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, qUarpamm, rpa@ukoB. [ eHepanvbHas CO8OKYNHOCHb,
8bl00pKaA, cpeOnee apugpmemuyeckoe, Mmeouana. Illowamue o 3adauax mamemamudecKou
CMAamucmuKu.

Pewenue npaxmuyeckux 3a0au ¢ npumenenuem 6eposimHOCHHbIX MeMo008.
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2.4. IlepeyeHb NPAKTHYCCKUX 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
GyHKIMA ¢ TOMOIIBIO TPOM3BOAHOM W  TOCTPOEHHUE
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
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3.XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJIBHOCTH

CTYJAEHTOB

Coaepixanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB /1eATEJIbHOCTH CTYAE€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

BBenenue

O3HakOMJIEHME C pOJIBIO MaTEeMaTHMKUd B HayKe, TEXHHKE,
9KOHOMHKE, HMH(OPMAIMOHHBIX TEXHOJIOTUSAX W IPAKTUYECKOH
JESATENBHOCTH.

O3HakoMJIEHHE C LIETSAMH U 3a7jayaMH U3Y4EHUSI MaTeMaTHKH
npu ocBoernu npodeccuit CI10 u cnennansuocreit CI10

AJITEBPA

Pa3Butne noHsATHS 0 YHCJIE

BreimonnHenne apudMeTHUecKnX JACHCTBUN HaJ YHCIaMH,
coueTasi yCTHbIC U TUCHhbMEHHBIE TIPUEMBI.

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

Haxoxaenne omuOoKk B MpeoOpa3oBaHUAX U BBIYMCICHUSAX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTrPaMMBbl)

KopHunu, crenenn,
Jorapugpmsl

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

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

[IpeoOpazoBanre 4YHCIOBBIX W OYKBEHHBIX BBIpOKCHUH,
COJIeprKalIiX pajuKalbl.

Beimmonnenne pacuetoB 1o QopmynaMm, CcoaepKaliuM
panuKaibl, OCYLIECTBISSI  HEOOXOIWMBbIE  TOJCTAHOBKH U
npeoOpa3oBaHuUs.

OmnpeneneHne paBHOCUIBHOCTU BBIPAXKEHUN C paJuKalIaMHu.
Pemienue nppanmoHaabHbIX YPaBHEHUM.

O3HaKOMJIEHHE C MOHSATHEM CTENEHU C JEHCTBUTEIIBHBIM
MIOKa3aTeNEM.

Haxoxnenue  3HauYeHMI  CTENEHU, MCIOJIB3Yysd  IIPU
HEO0OXOJUMOCTH UHCTPYMEHTAJIbHbIE CPENICTRA.

3anuchbIBaHUE KOpPHSA n-H CTENEHM B BUAE CTENEHU C
JIPOOHBIM TIOKa3aTesieM U Ha000pOoT.

@opmyIMpOBaHUE  CBOWCTB  CTEIEHEW.  Bpruncienue
CTENEHEN C pallMOHAJIbHBIM [10KA3aTeJIEM, BBIIOJHEHUE PUKUIKA
3HAYEHHUSI CTETIEHU, CPABHEHUE CTETIECHEM.

[IpeoOpa3oBanne 4YHCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
CoepKaIINX CTEIICHH, MIPUMEHSIS CBOIICTBA. Pentenue
[IOKa3aTEJIbHBIX YPAaBHEHUM.

O3HakoOMJIEHHWE C TPUMEHEHHWEM KOPHEM W CTEemeHel mpu
BBIUNCJIEHUM CPEIHMX, JCIIEHUU OTpe3Ka B «30JIOTOM CEUEHHM).
Pemenne nmpukiagHeIX 3a/1a4 Ha CJI0XKHBIE TPOIIEHTHI

IIpeoOpa3oBanue
aJredpanvecKkux
BbIPasKeHH I

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

Onpenenenne oOJactu JOTTYCTUMBIX 3HAa4YCHUHI
Jorapu(pMHUUECKOro BbIpakeHus. Pemenune norapudMudeckux
ypaBHEHUU
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OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NOHATHSA

N3yuenue pairnaHHOrO0 METOJA U3MEPEHUs YII0B BpalllCHUS
U UX CBSI3U C rpagycHoi mepoil. M3o00pakeHne yrioB BpalleHUs
Ha OKpPY)XHOCTH, COOTHECEHHUE BEJIMYMHBI yriaa C  €ro
PacIoJIOKEHUEM.

@opMyJIHUPOBAaHUE  OMNPEACIICHUH  TPUTOHOMETPHUYECKUX
(GYHKUMN 11 yIIIOB IOBOPOTAa U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYroJbHUKa U 00BSICHEHHE UX B3aUMOCBSI3U

OCHOBHBIE
TPUTOHOMETPHYECKHUEe
TOXKIECTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIAECTB
JUIS. BBIYUCJICHHUS 3HAYCHHH TPUTOHOMETPHUYECKUX (YHKIHHA IO
OJHOU U3 HUX

IIpeoOpa3oBanus
NMPOCTEHIIMNX
TPUTOHOMETPHYECKHX
BbIPAKEHU I

N3yuenne OCHOBHBIX (OpPMYJT TPUTOHOMETPUHU: (HOPMYIIBI
CIIOXKEHU, YIABOEHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHUYECKUX (YHKIUH B IPOM3BEACHUE U TIPOU3BEICHUS
B CyMMY n MNPUMCHCHUC npu BBIYUCIICHUHU 3HAYCHUA
TPUTOHOMETPHUYECKOTO BBIPAKEHUS M YIIPOLICHHUS €T0.

O3HakOMJICHME CO CBONCTBAMH CHUMMETPUU TOYEK Ha
€IMHUYHON OKPYXHOCTH M MPUMEHEHHE WX IS BbIBOAa (hopMyi
IMMPUBCICHUA

IIpocreiimme
TPUTOHOMETPHYECKHE
YPaBHeHMS U Hepasencmea

Pemenne mno ¢opMynaM U TPUTOHOMETPUUYECKOMY KPYT'y
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

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

YMeHue oTMedarb Ha Kpyre pemeHus MPOCTEUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3zHakoMJIeHHE c MOHSTHEM 00paTHbBIX
TPUTOHOMETPUUYECKUX (PYHKLIUH.
N3ydyenne  ompenesneHUd  apKCUHyca,  apKKOCHHYCA,

apKTaHTeHca 4wucia, (HOpMyIHMpOBaHHME UX, H300pakeHUE Ha
eIMHUYHOI OKPYKHOCTH, IPIMEHEHHUE NIPH PEIICHUH yPaBHECHUN

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
IlonsiTie 0 HempepbIBHOCTH
byHKkun

O3HakoMJIEHME C TIOHATUEM [EPEMEHHOW, NpUMEpaMH
3aBUCUMOCTEN MEXIY NEPEMEHHBIMHU.

O3HakomiieHHE ¢ TOHATHEM TIpaduKa, OIpeaeseHHe
MPUHAISKHOCTH TOYKM Tpaduky ¢GyHKuuu. OnpeneneHue 1o
dopMyne TmpocTeimieil 3aBUCMMOCTH, BHIa ee Trpaduka.
Bripaxkenue no popmyiie oaHOM epeMEeHHON Yepe3 Ipyrue.

O3zHakoMieHHE C OIpeeIEHuEM ¢byHKIMY,
dbopMyIupOBaHHE €TO.

Haxoxnenne oOnactu ompeneneHuss ¥ o0jJacTu 3HAYEHUH

byHKIUHA

CBoiicTBa pyHKIHH.

O3zHakoMieHHE c puMepamMmu (G yHKIIMOHATBHBIX

I'padpuueckas 3aBUCUMOCTEHN B PEAIbHBIX MPOLECCAX U3 CMEKHBIX TACLIHUTLUINH.

HHTEepHpeTanus. O3HakoMJIEHME C  JI0Ka3aTE€IbHBIMH  PaCCYXACHUSIMHU
IIpumepnbl HEKOTOPBIX CBOMCTB JIMHEHHOM M KBaJpaTUYHOW (YyHKUUH,
(pyHKIIHOHAIBHBIX IIPOBEICHUE  MCCIICIOBAHUs  JIMHEWHOW, KYCOYHO-JIMHEHHOM,
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3aBHCHMOCTeEH
B peajibHbIX
npoieccax u siBJIeHUsIX

JIPOOHO-JIMHEWHOW W KBaJApaTHYHOW (YHKIMH, TOCTPOCHUE UX
rpa¢pukoB. Iloctpoenne U uyreHue rpaduKoB  (GYHKUUH.
HccnenoBanue QyHKITNN.

CocraBnenue BHIOB (YHKIMHA TO JAaHHOMY YCIIOBHIO,
pelIeHne 3a1a4d Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka QyHKIIUN

OoOpaTHble GQyHKIIUU

W3yuenue nousamus oopammuotl ¢pynkyuu, onpeielieHue BUIa
U nocmpoeHue 2paguxa oOpamHol @QyHKYuu, HaxoxicoeHue ee
obnacmu onpedenenus u obnacmu 3Havenuti. l[lpuMeHeHHe
CBOWCTB (YHKUMH TNPH HCCICAOBAHUHM YpPaBHEHHHA U pEILICHUH
3a71a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSATHEM CIIO)KHOW (DYHKIIUU

CreneHnble,
NnoKa3areJibHbIE,
Jorapupmuyeckune
TPUTOHOMETPHYECKHE
byHkum.

OopartHble
TPUTOHOMETPHYECKHE
byHKkuun

Brruncnenne 3HaueHui GyHKIUMA 110 3HAYCHUIO apTyMEHTA.

OmnpezneneHue TOJNOXKEHUS TOYKM Ha Tpaduke IO ee
KOOpJMHATaM B Ha00OpOT.

Hcnonp3oBanue CBOWCTB (QYHKIUH 7151 CPaBHEHUSI 3HAYECHU I
cTerneHen u jorapupmMoB.

[TocTpoenne rpaduKOB CTEMEHHBIX W JOTapu(PMHUUECKUX
G yHKIHA.

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

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

O3HakoOMJICHHE C TIOHSTHEM TapMOHHYECKHUX KOJICOaHWUU |
IpUMepaMu TapMOHUYECKUX KOJICOaHU /ISl ONMCaHUS MPOLIECCOB
B (pu3uke u Ipyrux o0JIacTsIX 3HAHUSA.

O3HaKOMJIEHHE C TOHATHUEM Pa3pbIBHOM NEPUOANYECKOM
byakuA, GOPMYITHMPOBAHHE CBOWCTB TAHTEHCA M KOTAHTCHCA,
MOCTPOCHHE UX TPAPHUKOB.

[Ipumenenue cBOMCTB GYHKIMHA JUIsl CPAaBHCHHSI 3HAYCHHM
TPUTOHOMETPUUYECKUX (YHKUIUH, pPEeHIeHUs TPUTOHOMETPUUECKUX
YpaBHEHUU.

Ilocmpoenue epaguxog 06pamHbIX MPUSOHOMEMPUUECKUX
@yHKyuil u onpedenerue no epagpuram ux c8oUCma.

Brinonnenue npeobpazoBanus rpaukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaTeIbHOCTH

O3HakOMJICHHE C IOHITHEM YHCIOBOI MOCIIEI0BATEILHOCTH,
CIoco0amMu ee 3aJjaHus1, BHIYUCICHUSMH €€ YICHOB.

O3nakomnenue ¢ NoOHsmMueMm npeoeina nocie008amenbHOCmuU.

O3HakOMJIEHHE C BBIYHCICHUEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO psijia HA NPHMEpPE BBIYHUCICHUS CYMMBI OCCKOHEYHO
yOBIBaIOIIEH reOMETPUIECKOM MPOTPECCHHU.

Pemienne 3amau  Ha mpuMeHeHHE (QOPMYNBI  CyMMBI
0EeCKOHEUHO YOBIBAIONIEH r€eOMETPUYECKON POrpeccHu

IIpousBoanas ) |
NpUMeHeHHne

(49

O3HaKOMJIEHUE C TIOHITHUEM MTPOU3BOIHOM.

N3ydenne wu QopMynupoBaHHE €€ MEXaHMYECKOTO U
T€OMETPUUYECKOTO CMBICIA, HW3y4YEHUE alTOPUTMA BBIYHCIICHHS
IIPOU3BOJHONM Ha NPUMEPE BBIYMCIICHUS MTHOBEHHOM CKOPOCTH H
yrII0BOTO KO3 puImenTa KacareabHOM.
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CocraBneHre ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.

VYcBoenue — mpaBun  auddepeHunpoBaHuUs,  TaOIHIIBI
IPOM3BOJHBIX  JJIEMEHTAPHBIX  (QYHKIMH, TNpPUMEHEHUEe JUIs
muddepeHMpoBanns  (QYHKUIUH,  COCTaBIEHUS  YpaBHEHHS
KaCaTeIbHOU.

W3ydyenne TeopeM O CBA3M CBOMCTB (YHKUHUU U
IIPOM3BOIHON, (POPMYIHUPOBKA UX.

[IpoBeneHne ¢ TOMOIIBIO IPOU3BOJHOW HCCIEIOBAHUS
byHKIMH, 3a1aHHON (HOPMYITOi.

VYcTaHOBIIEHUE CBSI3U CBOMCTB (DYHKLMHU M IMPOU3ZBOIAHOHN 11O
ux rpaduxam.

[IpumeHenre TPOM3BOAHOM Il pElIEHHS 3ada4  Ha
HaXOXXJCHHE HauOOJbIIEro, HAUMEHBIIEr0 3HAYeHWs U Ha
HaXO0XJAECHNE IKCTpEMyMa

IlepBooOpa3Hasi 1 MHTerpaJ

O3HakoMJICHHUE C TIOHSITHEM MHTETpaia U MepBOOOPa3HOM.

W3ydenue npaBuiia BHIYUCICHUS IEPBOOOPA3HON U TEOPEMBI

Herorona— JleiiOuuma.

Pemienue 3a1a4 Ha CBA3b MEPBOOOPA3HON U €€ POU3BOTHOMH,
BBIYHCIICHHE TTIEPBOOOPA3HOM 711 JAHHOU (DYHKITHH.

Pemenue 3a1au Ha IpUMEHEHNE UHTErpaja s BBIYUCICHUS
bu3nYeCKUX BENIMYMH U TUIONIaien

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHUM

HepaBencrBa u cucrembl
HEPaBEHCTB c ABYMH
nepeMeHHbIMH

O3HakOMJIEHHME C NPOCTEUIIMMHU CBEICHUSAMH O KOPHSX
anreOpandeckux  yYpaBHEHUH,  TOHATUAMHU  HCCIEIOBAHUS
YPaBHEHUH U CUCTEM YPAaBHEHUM.

N3ydyeHne TeopurM paBHOCUIBHOCTA YpPaBHEHUU U €€
npuMeHeHus. [loBropeHue 3amuMcu pelIEHMs  CTaHAApPTHBIX
ypaBHEHUM, TPUEMOB IIPe0Opa3OBaHusl ypaBHEHUH 1Ji CBECHUS K
CTaH/IapTHOMY YPaBHEHMIO.

Pemenue palMOHAIBbHBIX, VPPALMOHAJIBHBIX,
NOKA3aTeNbHBIX U TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBaHne CBOMCTB HW TpadukoB GYHKIHA It
peuieHus ypaBHeHUl. [loBTOpeHHE OCHOBHBIX IPUEMOB PELICHUS
CUCTEM.

Pemienne ypaBHEHHMH C IIPUMEHEHHMEM BCEX IIPUEMOB
(pa3nmokeHusT Ha MHOMKUTENH, BBEJCHHUS HOBBIX HEHU3BECTHBIX,
MOJICTAHOBKH, IPahudecKoro MeTo1a).

Pemienne cucremM ypaBHEHUN C MPUMEHEHHEM pPa3IMYHBIX
CIOCO0OB.

O3HakoMJIeHHE ¢ OOIIMMHU BOIIPOCAMHU PEHICHUs] HEPABEHCTB
U HCIIOJIb30BaHUE CBONCTB M rpadukoB (YHKIMHA MpPU PEIICHUH
HEPaBEHCTB.

Pemenne HEpaBeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYeCKMX METOJOB Ul PELICHMS
COJepKATENbHBIX 3a7a4 W3 pPA3IUYHBIX o0jacTeil Hayku u
NpakTUKU. MHTEpripeTnpoBaHue pe3ybTaToOB C yUYETOM pPEaJbHBIX
OTpaHUYECHUN
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3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN 1

CTATUCTUKH

OcHOBHBIE NOHATHSA
KOMOUHATOPHKH

W3ydyenue mnpaBuia KOMOMHATOPUKM M NPUMEHEHHE MPHU
pelIeHn KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3a7a4 METOJOM Tiepebopa U 1o
MPABIITY YMHOXKEHUSI.

O3zHakoMJIeHHE C HOHITHSIMH KOMOMHATOPHKHU:
pa3MeNIeHUsIMHU, COYCTAHUSMH, MEPECTAHOBKAaMH U (opMyliaMu
JUTSL UX BBIYUCIICHUS.

OObsicHeHHEe W TpUMeHeHHue QGOpMyn HJsl BBIUYUCICHHUS
pa3MeIleHN, TEPECTAHOBOK M COYETAaHUN MPU PEIICHHUH 3a]1a4.

O3nakomieHue ¢ OmHOMOM HBIOTOHa W TPEYrOJLHUKOM
[Tackans.

Pemennie npakTuyeckux 3a7ad ¢ MCMOJIb30BAHUEM IMOHSATHI
U MpaBWJI KOMOMHATOPUKHU

DJIeMeHTHI TeOpHuH

I/I3yquHe KJIACCUYCCKOro  OomnpcACICHUSA  BCPOATHOCTH,

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

AMarpamMmbl, rpagukn)

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

I'EOMETPUA

IIpsimMble ¥ MJI0CKOCTH
B IPOCTPAHCTBE

@opMynMpOBKa M MNPUBEACHUE JI0KA3aTEIbCTB MPU3HAKOB
B3aMMHOT'O PACIIONIOKEHHSI MMPSMBIX U TIOCKOCTe!. PacrosHaBanue
HA 4YepTeXax M MOJENSAX pPa3INYHBIX CIy4aeB B3aWMHOTO
pPacmoJIoKeHUsI MPSAMBIX U TUIOCKOCTEH, apryMEHTHPOBAHUE CBOMX
CYXKJIECHUM.

@opMyJIMPOBAHUE OMNPEACICHU, NPU3HAKOB M CBOWCTB
napauIeTbHBIX U TEPICHANKYISIPHBIX MJIOCKOCTEH, IBYTPAHHBIX U
JIMHEWHBIX YTJIOB.

BrinonHeHne mOCTPOCHUS YTIIOB MEXY MPSIMBIMU, TPSIMOI
U TUIOCKOCTBIO, MEXIy IUIOCKOCTSIMH 10 ONHCAaHHUIO U
pacro3HaBaHue UX Ha MOJAECIISX.

[TpuMeHeHre TPU3HAKOB U CBOMCTB PaCHOIOKEHUS TPSIMbBIX
Y TUIOCKOCTEW IIPH pEIICHUH 3a]1a4.

N300paxeHne Ha pUCYHKAaX U KOHCTPYUPOBAHHE HAa MOJIETISX
NEPICHIUKYIAPOB W  HAKIOHHBIX K IUIOCKOCTH, TMPSMBIX,
MapauIeIbHBIX MIOCKOCTEH, YIJIOB MEXY MPSIMOM U TIOCKOCTHIO
¥ 000CHOBAHUE MTOCTPOCHUSI.

Pemenuie 3aa4 Ha BBIUYMCICHHE T€OMETPUUYECKUX BEIHUMUH.
OnucbiBaHUE PACCTOSIHUSL OT TOYKH JI0 TUIOCKOCTH, OT MPSAMOU J0
IUIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXKIY CKPEUIUBAIOLIUMUCS
PSIMBIMHU, MEXKTY TTPOU3BOJIBHBIME (PUTYpaMU B IPOCTPAHCTBE.

@opmMynUpoBaHWE U JOKa3blBAaHHE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpPEeM CYIIIECTBOBAHHMS, CBOWCTBA).

N300paxeHne Ha yepTex)ax U MOJAENAX pACCTOSHUA U
000CHOBaHME CBOMX CyxJaeHuil. OmnpenereHue W BbIYUCICHHE
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paccTrossHuid B mpocTpaHcTBe. [Ipumenenue ¢GopMyn W Teopem
IUTAHUMETPUHM JUIsl pELICHUs 3a/1ad.

O3HakomieHnE c MOHATHEM apajiIeIbHOTO
IIPOCKTUPOBAHUA U €TI0 CBOMCTBAMU. Dopmynuposarue meopemvl
0 nIowaou OpMoO20HAILHOU NPOEKYUU MHO20V20NbHUKA.

[Ipumenenne Teopun [Is1 OOOCHOBAHHSI MOCTPOCHHH U
BBIYMCIICHUM.

ApPryMEHTUpOBAaHHUE CBOMX CYXACHUH O  B3aUMHOM
pPacnoJI0KEHUU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHUKHU

Onucanre W XapakTepUCTUKA  Pa3JIMYHBIX  BUJOB
MHOT'OIPAHHUKOB, IEPEUNCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300pakeHne MHOTOTPaHHUKOB M BBITIOJIHEHUE MTOCTPOCHHUS
Ha U300paKEHUAX U MOJAEISAX MHOTOIPaHHUKOB.

BplunciieHue  IMHEWHBIX ~ JJIEMEHTOB UM YIVIOB B
MPOCTPAHCTBEHHBIX KOH(QUTYypalusaX, apryMeHTHPOBaHHE CBOUX
CYKJIECHUM.

XapakTepucTuka M H300paK€HUE CEUCHUS, pa3eepmKu
MHO202PAHHUKOB, BBIYACIICHUE IIJIOIAAEH TIOBEPXHOCTEN.

[Toctpoenne mpocTEWIIUX  CEYCHHH Ky0a, TPHU3MBI,
nupamubl. [Ipumenenne (akToB U CBEACHUI U3 ITIAHUMETPHUH.

O3HakoOMJIEHME C BHUJAMH CHUMMETPUM B MPOCTPAHCTBE,
dbopMynTUpoOBaHUE ONPENEICHU H CBOWCTB. XapaKTEpUCTUKA
CUMMETpPHUH TEN BPALIEHNUS] © MHOTOTPAHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUH IIPU PELICHUU 3aa4.

Hcnonp3oBanne npuoOpeTeHHbIX 3HAHUM ISl UCCIIEOBAHUS
Y MOJICJIMPOBAHUSI HECTIOKHBIX 3a/au.

N300paxeHne OCHOBHBIX MHOTOIPAaHHUKOB M BBITIOJHEHUE
PUCYHKOB I10 YCJIOBUSIM 3aJ1a4

Tejia 1 MOBEPXHOCTH
BpallleHUs

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

@OopMyIMpPOBAHKE TEOPEM O CEUEHHH IIapa IUIOCKOCTBIO U
TUTOCKOCTH, KacaTeIbHOU K cepe.

XapakTepucTuka U HU300pakeHHe TeJd BpalleHHUs, HX
pa3BEPTKHU, CEUCHMUS.

Pemienue 3aga4 Ha MOCTPOEHUE CEUEHU, BEIUMCICHUE JIJTUH,
paccTrosiHui, yrioB, towanei. I[IpoBeneHue poka3aTeIbHBIX
paccyXIeHHI Npy PEIICHUH 3a1a4.

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

N300pakeHne OCHOBHBIX KPYIJIBIX TE€I U BBITIOJHEHUE
PUCYHKA 10 YCIOBUIO 3aJa4H

HN3mepenus B reomeTrpuu

O3HakomJieHHE C TMOHATUSAMHU IUIONATd U 00beMa,
AKCOMaMH M CBOMCTBaMHU.

Pemienue 3a1a4 Ha BRIYMCICHHUE TUIOIIAACH TUIOCKUX (QUTYP C
MPUMEHEHUEM COOTBETCTBYyIomux GopMyn u  (HakToB U3
IUTAHUMETPHH.

N3yuenue TEOpeEM 0 BBIYHCIICHUH 00BeMOB
NPOCTPAHCTBEHHBIX TeJ, PEIICHUE 3a/1a4 HA MPUMEHeHue Gopmyi
BBIUKCIICHHS] 00bEMOB.

Wzydenne  dopMyn  nmis BBIUMCIEHHUS  IUTOLIazei
MOBEPXHOCTEW MHOTOIPAHHUKOB U TEJ BPALLECHHUS.

O3HAaKOMJIEHME C  METOJOM  BBIYMCIEHHS  IUIOIIAIU
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MOBEPXHOCTHU C(HEPHI.
Pemienue 3amad Ha BBIYMCIECHHE IUIOLIAJEH ITOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

Koopaunatsl 1 BeKTOpPHI O3HakoMJIEHHE C MTOHATHEM BeKTOpa. M3ydeHue nexapToBoi
CHUCTEMBI KOOPAMHAT B MPOCTPAHCTBE, MOCTPOEHHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK M IUIOCKOCTEW, HAaxXOXKJIEHUE KOOPAMHAT
TOYEK.

Haxoxnenune ypaBHEHH OKPY)XKHOCTH, C(ephl, IIOCKOCTH.
Brrunciienre pacCTosTHUM MEXAY TOUKAMU.

W3ydyeHnne  CBOMCTB  BEKTOPHBIX  BEJIWYMH, IPABUI
pPa3lIoKEHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABHII
HaXO0XJECHNUA KOOpPAMHAT BEKTOpa B IPOCTPAHCTBE, MPABUI
JIEUCTBUN C BEKTOPAMH, 3aJJaHHBIMH KOOPAHMHATAMH.

IIpuMeHeHre TeopuM INpU pELICHUU 3aJad Ha JCUCTBUA C
BEKTOpaMH. l3ydeHHe CKalXspHOTO TNPOU3BEICHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHHs IpsAIMOM U IUIocKocTu. IIpuMeHeHue
TEOpPUU IIPM PEIIEHUU 3aJa4 Ha JACUCTBHA C BEKTOPAMH,
KOOpAMHATHBI METOJ, NMPUMEHEHUE BEKTOPOB JUIsl BBIYMCICHUS
BEJIMYUH YIJIOB U PACCTOSIHUM.

O3HaKOMJIEHHE C JI0KA3aTEIbCTBAMH TEOPEM CTEPEOMETPHUH
O B3aHMHOM DACIOJIOKCHMHM TPSAMBIX M IIOCKOCTEH €
HCIIOJIb30BAHUEM BEKTOPOB

4. YCJIOBUs1 PEAJIM3ALIMNA ITPOT'PAMMBbI OBIIEOBPA3OBATEJBbHON
YYEBHOU JUCIIUITJIMHbI

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

- IOCaI0YHBIE MECTa IO KOJIMYECTBY 00yUaroImuxcs,

- paboyee MecTo TpernoIaBaTels,

- TOCKa HIKOJIbHAsS

- TIeYaTHBIC/IEKTPOHHBIC JIEMOHCTPAIIMOHHBIE TTOCOOMS.

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

- HoytOyk e-Machines E644-C52G25Mnkk,

- MyIbTUMeIUiITHBIN TpoekTop Epson eb-x14g,

- skpad GRANDVIEV 153*203 MW

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

JINTEPATYpPhbl

OcHOBHbBIE HCTOYHHUKMH:

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

2. boromonor, H.B. Maremaruka: yueOnuk mist cryn. yupexna. CIIO/H.B.boromoros. -
M.: FOpaiir, 2017.

3. boromonogr, H.B. Maremaruka. 3amaun ¢ pemenusmu. B 2 1.: yuebHOE mocoOue s
crya. yupexa. CITO/H.B.boromornos. - M.: FOpaiit, 2017.

4. KpytoBa, 1.A. MaTemaTrka B TaOauIax u cxemax: yueOHOE TTOCOOHe IS IITKOJTbHUKOB
u abutypuentos/U.A.Kpyrosa, A.C.Kpyrosa. — CII6.: Bukropus mmoc, 2015.

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

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

JonosHUTEIbHBIC HCTOYHUKH:

1. Anrebpa m Havama Maremaruueckoro aHamuza. 10-11 xmaccel. ba3oBblii ypoBeHB:
yueOHUK /17151 001eo0pazoBaTenbHbIX yupexaeHuit/I1.A. Anmumos, F0.M.Konsrun, M.B.Tka4eBa u nip.
- M.: IIpocsemienue, 2013.

2. Boromonos, H.B. I'eomerpust: yaebnuk ans cryn. yuapexa. CIIO/H.B.boromornos. - M.:
IOpaiir, 2017.

3. Boromonos, H.B. IlpakThueckue 3aHATHS 1O MareMaTHke: y4yeOHoe mocolue/
H.B.boromomos. - 10-e u3a. — M.: Beicmmas mkona, 2009.

4. I'puropseB, 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.BbpuunkoBa. - MH.: TerpaCucremc: Terpanut, 2013.

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

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

Mup u o6pazoBanue, 2013.

NuTepHeT-pecypcenl:

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

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

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

5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIEOBPA30OBATEJIBHOU YYEBHOU JUCIIUITVINHbI

KoHTpoJIb U OlleHKa Pe3yabTaTOB OCBOCHHUs OOIIe00pa30BaTeIbHON yU4EeOHOW MMCIUILIMHBI
OCYIIECTBIISICTCS TPETOJaBaTelieM B TIPOILECCe IPOBEACHHUS TMPAKTHUECKUX 3aHATUH, IPOBEPKE
JTOMAIITHUX 33/1aHUN, TECTUPOBAHMUS, 2 TAK)KE OILICHKHU BBIMIOTHEHUS O0YJAIOIIMMHUCS CAMOCTOSTETHHBIX
paboT, WHAMBHIYyalbHBIX 3alaHHA, WPOCKTOB, UCCleaoBaHWA. [IpomMexyTodHass aTTecTarus
IPOBOIUTCA B (hOpME IK3aMeHa.
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