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I[MacnopT KoMIieKTa KOHTPOJ/IbHO-0L[€HOUHBIX CPe/iCTB

1.1. OO6/s1acTh NPUMEHEeHHUsA KOHTPO/IbHO-0I[€HOYHBIX MAaTePHA/IOB
Pe3ynbTaTOM OCBOEHMSI AUCLUIUIMHBI MateMmaTuka siB/isieTcsi (popMupOBaHUe
3HaHWM, yMeHUH, 0011eKyIbTYPHBIX U MTPo(deCcCHOHATbHBIX KOMIETeHLIUMN.

dopmoii  TIPOMEXYTOUHOM  aTTeCcTal 10 [AWCLUIIIMHE  sB/ISeT —
nvddepeHIMpOBaHHBIN 3aueT (3 ceMecTp).
Bugbl  mpoBefieHUsI  TeKyIIero  KOHTPOJsSi:  TUCbMEHHbIW,  YCTHBIM,

KOMOWHUPOBAHHBIM OMPOC.

1.2.TpeGoBaHus K pe3y/ibTaTaM 0CBOeHUsI y4eOHOM JUCLIUILIMHBI.

B pe3ysibTaTe 0CBOeHUs yueOHOUM JUCLUIIMHBI CTY/I€HT J0/KeH

yMeThb:

Y1 - ucrnonb30BaTh METO/IbI IMHEMHOM anre0phl;

Y2 - periath OCHOBHBIE TPUKJI/IHbIE 33/1aUU UNC/IEHHBIMU METOaMU;

Y3 - npuMeHsITh MaTeMaTHUYeCKre MeTO/ bl i peliieHusi MpodeCcCUOHATbHBIX
3a/1ay;

3HATh:

31 - OCHOBHbIe TTOHATHS U METO/IbI OCHOB JINHEHHOW anreOpbl, JUCKPETHOMN
MaTeMaTHKH, MaTeMaTUueCKOro aHaiv3a, TeOpUU BEpPOSITHOCTEN U MaTeMaTU4eCKOu
CTaTUCTUKUY;

32 - OCHOBHBIE UMC/IEHHbIE MeTO/ibl PellleHNs MPUKJIaIHbIX 3a/lau

1.3. KommnereHuuu

B pe3ynbTrare  OCBOEHUs [UCLUIUVIMHBI y OOyuarouuxcs (OpMUDPYIOTCS
00I111eKy/IbTYpHbIe U TIpOodecCcroHabHble KOMITeTeHI[UH:
OK 01. [ToHrMaTh CYIIHOCTb 1 COIMA/IbHYIO 3HAUMMOCTb CBOei OyayIrei
ripoeccuu, MPOSIB/ISATh K Hel yCTOWUMBBIN UHTEPeC.
OK 02. Opranun3oBsiBaTh COOCTBEHHYIO /leATeTbHOCTh, BEIOMPATh TUTIOBBIE METO/bI
1 crioco6bI BBITIO/THEHUS TIPOheCCHOHAMBHBIX 3afiau, OLleHUBaTh UX 3((HeKTUBHOCTh
Y KauecCTBo.

2. Mopiesin KOHTPO/IMPYyeMbIX KOMIIeTeHLINH
Tabuna 2.1. Mogeny KOHTPOSIMPYEeMbIX KOMMETEeHLNA

Komnerennum, ¢opmupyemMslie B
npoiecce U3y4yeHHs JUCHMILIUHBI

TpeboBaHus s
OCBOEHHS JUCIUILTUHBI

OK 01 . TloHumaTh CYIIHOCTb W
COLManbHYI0  3HAUMMOCTb  CBOEH
Oyayiet mpodeccun, TPOSIBIAATE K
Hel YCTOWUYMBBIM UHTEepecC.

3HaThb:
31 - OCHOBHBIE TOHATHS W METOJbl OCHOB JIMHEMHOU
anreOpbl, AMCKPETHON MaTeMaTHK{, MaTeMaTh4yecKoro

aHa/iv3a, TeOpUU BepOATHOCTEM M MaTeMaTU4yecKOu
CTaTUCTUKY;
Ymern:

¥1 - ucronbp30BaTh METOABI JIMHEHHOM anreOphl;

Y2 - pelath OCHOBHbIE TIPUKJIaJIHbIE 3a/1aUU
YKUC/IEHHBIMUA METO/laMU;

Y3 - npUMeHsITh MaTeMaTUueCKre MeTO/bl [jisl pellieHus
ripodecCMOHa/IbHBIX 3a/]aY;

OK 02. OpraHusoBbIBaTh

3HaTh:




COOCTBEHHYHO J1esITe/TbHOCTb,
BbIOMpAaTh  THUMOBble  METOJbl U
CIIOCOOBI BBITIOJTHEHUST
ripoeCcCUOHA/IbHBIX 3a/1ay,
oLeHuBaTb UX 3PGEKTUBHOCTb U
KauyecTBO.

31 - OCHOBHBIE TOHATAS W METO/bl OCHOB JIMHEMHOU
anrebpbl, AUCKPeTHOW MaTeMaTHKW, MaTeMaTh4ecKoro
aHanM3a, TeOpPUM BEpOSITHOCTEM W MaTeMaTHU4eCKOou
CTaTUCTHUKU;

32 - OCHOBHbIE UMCJ/IeHHbIE METO/bI PelleHus
TIPUK/IaJHBIX 3a/a4;

Ymetn:

¥1 - ucronbp30BaTh METO/BI JIMHEHHOM anreOphl;

Y2 - peliaTh OCHOBHbIE TIPUK/IaZIHbIE 3a7lauu
YKUC/IEHHBIMUA MeTO/laMU;

Y3 - npuUMeHSTb MaTeMaTUUeCKe MEeTO/bl /il pelleHust
ripodecCMOHA/IbHBIX 3a/aY;




2.2. KOHTPOJIb 1 OLIEHKa OCBOEHUSA ANUCLUMINHBI NO pa3aenam (Temam)

Tekymjas aTTecTanus
(TeKyl[uii KOHTPOJ/Ib YCIIeBaeMOCTH)

JJ/IeMEHT JUCIUILIHHBI HaunMeHoBaHHe
OIIeHOUHOT0 Pe3ynbTaThl 0CBOEHUA (3HAHMS,
yMeHHUs, KOMIeTeHIMH)
cpejcTBa
Beegenue HC OK1, OK2, Y1, ¥2, ¥3, 31, 32;
Pa3pen 1. KomniekcHblie ynciaa
Tema 1.1 Pemenue cucrem ypaBHeHui I'aycca HC; I13; BCP OK1, OK2, Y1, ¥2, ¥3, 31, 32;
Tema 1.2 OcHoBHbIe (hOPMBI KOMILIEKCHBIX UHCeT HC OK1, OK2, Y1, ¥2, ¥3, 31, 32;
Tema 1.3 JelicTBHs Haji KOMILJIEKCHBIMH YHC/IaMHU B pa3HbIX hopMax HC,; I13; BCP OK1, OK2, Y1, Y2, ¥3, 31, 32;
Pa3pgen 2. OCHOBBI JUCKPEeTHOM MaTeMaTUKH

Tema 2.1 OCHOBBI TEOPUM MHOXKECTB HC; I13; BCP OK1, OK2, Y1, Y2, ¥3, 31, 32;

Tema 2.2 OcHoBbI Teopuu rpacgosn HC; I13 OK1, OK2, ¥1, ¥2, ¥3, 31, 32;

Pa3zpen 3 OcHOBBI MaTEMAaTHUECKOr0 aHA/IN3a HC; I13; BCP

Tema 3.1 JuddepeHuraibHoe U HHTErpajibHOE HCUMC/IEHHEe HC; I13; BCP OK1, OK2, Y1, ¥2, ¥3, 31, 32;

Tema 3.2 O0bIKHOBeHHBIEe UG depeHIHaTbHbIE yPaBHEHUSA HC; I13 OK1, OK2, Y1, ¥2, ¥3, 31, 32;

Tema 3.3 JuddepennnanbHble ypaBHeHHs B YaCTHBIX NMPOU3BOJHBIX HC OK1, OK2, ¥1, ¥2, ¥3, 31, 32;

Tema 3.4 Pajapl HC; I13 OK1, OK2, Y1, ¥2, ¥3, 31, 32;

Pa3fien 4. D/1ieMeHThI TeOPUH BePOSITHOCTH M MaTeMaTHUYeCKO# CTaTHCTUKH

Tema 4.1 BepositHOCTB. Teopembl CJI0)KeHUA " ymHoxenuss | HC; I13 OK1, OK2, ¥1, ¥2, ¥3, 31, 32;

BepOSITHOCTeN
Tema 4.2 CiyuaiiHasi BeJIMUUHA, ee GyHKIMsA pacrpeje/ieHUs HC; I13 OK1, OK2, Y1, ¥2, ¥3, 31, 32;
Tema 4.3 MaremaTudeckoe OXujaHue U Jucnepcus ciayuauHou | HC; I13 OK1, OK2, Y1, ¥2, ¥3, 31, 32;
Be/IMYHHBI
Pa3gen 5. OcHOBHBIe UHC/IeHHbIE METO/IbI
Tema 5.1 Yuc/ieHHOe MHTEerpUPOBaHue HC; I13 OK1, OK2, Y1, Y2, ¥3, 31, 32;
Tema 5.2 UucneHHoe auddepenijupoBanue HC; I13 OK1, OK2, ¥1, ¥2, ¥3, 31, 32;

IIpomMe)xyTouHasi aTTecTalys N0 JUCIUIIMHE

Ok3ameH (3 cemecTp)

IpuHamble cokpawjeHus, 3 — 3auem, , 3 — 3k3ameH , HC — Hakonume/bHas cucmema oyeHueauusi, P3 — pewenue 3adau, IIP — npogepouHas paboma,
ITP-npakmuueckoe paboma; BCP — ebinonHeHue 8HeayOumopHol camocmosimenbHol pabombl (OomawHue pabombl u Opyeue e8udbl pabom uau
3adaHuli). /[Ins pe3ynbmamoe 0C80eHuUs YKa3bl8arom moabKo KOObl 3HAHUU, yMeHull U KomnemeHyutl
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3. OLleHKa 0CBOeHUsI Y4eOHOM JUCIHUITHHBI
3.1. Tekyujasi arrecTalys CTyAeHTOB.

Kpurepum orjeHKH

«OTJIMYHO» - CTYAEHT TIOJHO pacKpbll Ccofiep)kaHWe MaTepuasia B o0beMe,
TIPeZlyCMOTPEHHOM TIPOTPaMMON M yU4eOHMKOM, W3J/I0OKWI MaTepha/ll TPaMOTHBIM SI3bIKOM B
ornpejeneHHOW JIOTUYECKOW TI0C/ie[JOBaTeTbHOCTU, TOUHO MCIOJ/Ib3ys MaTeMaTUuecKyro
TeDMUHOJIOTMI0 UM CHUMBOJIMKY; TPaBWU/bHO BBITIOJTHUI DPUCYHKH, UepTeXd, rpadukKy,
COMYTCTBYIOILLIME OTBETY; IIOKas3aJl yMeHWe W/UIIOCTPUPOBATh TeOpeTUUeCKHe TOJI0KEHUs
KOHKDETHbIMH NTPUMePaMHU, TIPUMEHSTb UX B HOBOM CUTYaLIUU TPU BBINOJTHEHUN NPAKTUYECKOT0
3a/laHusl; TPOAEMOHCTPHUPOBan C(OPMHUPOBAHHOCTb W YCTOMUMBOCTb UCIIO/Ib3yEMbBIX TIPU
0TpabOTKe YMEHUH U HAaBBIKOB, YCBOEHHE PaHee U3yUeHHBIX COIMYTCTBYHOIUX BOTPOCOB;

OTBeuas CaMOCTOSTe/IbHO 0e3 HaBOASIIMX BOMPOCOB yuuTess. Bo3MOKHBI OffHa - JBe
HETOUYHOCTH MPU OCBEIIeHUM BTOPOCTENEeHHBIX BOMPOCOB WM B BBIK/Ia/IKaX, KOTOpPbIE CTYZE€HT
JIETKO MCIpPaBU/I MO 3aMeYaHuIo Mpero/jaBaTens

«XOPOIIIO» - OTBET YZIOBJIETBOPSIET B OCHOBHOM TPe0OOBaHUAM Ha OIIEHKY «5», HO TIPH TOM
UMeeT OJIUH M3 HeJOCTAaTKOB: B U3/IOKEHUU JOMYyI[eHbl Hebosblie 1pobesibl, He WCKA3UBIIIHMe
MareMaThueCcKoe COJiep>KaHue OTBeTa; [OMYIleHbl OJWH — [JBa HeJoYeTa TpPU OCBeLeHUH
OCHOBHOT'O COJiepXKaHHs OTBeTa, UCIpaB/eHHble T0 3aMeYaHWI0 TMperojaBaTessi; [OMYIleHbI
omurbka umm Oosiee /BYX HEZOYETOB TIPHM OCBEI[eHWHM BTOPOCTETIEHHbIX BOMPOCOB WA B
BBIKJIa/IKax

«y/I0OB/IETBOPUTE/IBHO» - HEIMOJHO WM HeNoc/je[oBaTeJbHO PACKPBITO COJep KaHue
MaTepuasa, HO TIOKa3aHO oOijee TIOHMMaHHe BOIpOCa W TIPOJEMOHCTPUPOBAHBI YMeEHWUS,
JIOCTaTOYHble [/ JaJbHEMIero YCBOEHHWs MPOrpaMMHOr0; WMeIUCh 3aTpyJHEeHUs WU
JIOTTYITIeHbI OIIMOKY B OTIpeZie/ieHHUH TTOHATHM, UCITOIb30BaHUM MaTeMaTUUeCKOW TepMUHOJIOTUH,
yepTe’Kax, BbIK/Ia/IKaX, UCIPaB/IeHHbIe MOC/Ie HeCKObKUX HaBOZSIIIMX BOMPOCOB

«HeYy/J0OB/IeTBOPUTE/IHO» - CTaBUTCS, KOIrJa Yy CTyJeHTa WMEIOTCS OT/e/bHbIe
Tipe/ICTaB/IeHnst 00 M3yUueHHOM MaTepuasie, Ho BCe ke 00JIbIIiast uacTh MaTeprasia He YCBOeHa

3.2. CamocrosTesibHasA pabora

Kpurepumu orjeHKH

«OT/IMYHO»- 33/laHHe BBITIOJTHEHO B TMOMHOM 00béme Ha 100%, mMaTepuan TOTHOCTHIO
COOTBeTCTBYeT TeMe, U3J/I0KeHHe UETKOe, OTBEThbI Ha BOIIPOCHI MCYepIibIBatoLIHe.

«XOpOILO»- 3a/jaHue BbINOJHEeHO Ha 70%, WU3/10)KeHue HeTOYHOoe, CTYZAEHT 3aTpyAHAeTCs
TIIpU OTBeTax Ha BOIIPOCHI.

«YAOBJ/IETBOPHUTE/IbHO»- 3alaHve BbIo/iHeHO Ha 40-50%, wu3nioxeHue Marepuasna
BbI3bIBaeT 3aTPyZHeHHe, OTBeThl Ha BOIIPOCHI 3aTPYJHEHHbIE WIX OTCYTCTBYHOT.

«HEeY/I0B/IeTBOPUTE/IHLHO»- 3a/IaHUe He BLITOJIHEHO B TIOJTHOM 00bEMe.

3.3. IIpakTnyeckue 3aHATUA

Kpurtepuu oneHKH

«OTJIMYHO» - paboTa BHITIOJIHEHA TOTHOCTBIO; B JIOTUUECKUX PaCCY>KIEHUSX U
000CHOBaHMU pellieHrs1 HeT MPo0esioB U OMIMOO0K; B pellieHnH HeT MaTeMaTHUeCKUX OLIMO0K
(BO3MO’KHA OfTHa HETOYHOCTbD, OTTHCKA, He SIBJISOLIAsICS CIeJICTBUEM He3HAHHUs WM HeITOHUMaHUsI
yuebHOro MaTepuaa)

«X0pomIo» - paboTa BbIMOHEHA MMOJIHOCTHI0, HO 000CHOBAHUS 111aTOB PeIleHuUst
HeJJ0CTaTOYHbI (eC/Ti yMeHHe 000CHOBBIBAThH PACCYK/I€HUS He SB/IS/IOCH CielabHBIM 00 BeKTOM
TIPOBEPKM); JIOTyIIleHa OZiHa OlTMOKa WX [ABa-TPY HeJjoueTa B BbIK/IAZKaX, PUCYHKAaX, yepTeskax
Wiy rpadMKax (ec/iv 3TH BU/IbI PabOThI He SIB/IS/TUCH CIeldaibHbIM 00bEKTOM ITPOBEPKH)

«Y/AOBJIETBOPHUTE/IBHO» - [IOMYIIeHbI 00Jiee 0JHON OIMOKY WU OoJjiee TBYX-Tpex
HeJJ0UeTOB B BBIK/IA/[KaX, UepTeXKaxX WK rpauKax, HO YUaIluics BiajeeT 00s3aTe/IbHBIMU
YMEeHHSIMU T10 TIPOBePsieMOoi TeMe

«HEYJ0B/IETBOPUTE/IHHO» - /IOMYII[eHbI CyIIleCTBEeHHbIE OIIMOKH, TIOKa3aBIlye, uTo
yualuicst He BiajieeT 06s13aTeTbHBIMUA YMEHUSIMU T10 JaHHOM TeMe B TI0JTHOW Mepe.
3.4. IIpomexyTouHas aTTecTalMs CTy/{eHTOB
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«OT/JIMYHO» - CTaBUTCS NPU NPaBWIBHOM pelleHry 3a/ad U NPaBWIbHOM OTBeTe Ha [JBa
BOIIPOCA M3 pasHbIX pa3/iesioB, a Tak »Ke [PY OTBeTe Ha JOMO0/HNUTe/IbHbIe BOIIPOCHI;

«XO0pOLIO» - CTaBUTCS IPY IPaBWIBHOM peLIeHWM 3a/ad M MpPaBWIbHOM OTBeTe Ha [jBa
BoIrpoca 6e3 ZI0Mo/THUTE/TbHBIX BOIPOCOB;

«y/IOBJIETBOPHMTE/IBHO» - CTaBUTCS IPU IPaBUJIBHOM OTBeTe Ha BOINPOC U MPaBUIbHOM
pelleHnH 3a/iauy;

«HeY/0BJIETBOPUTE/JIBbHO»- TIPU TPaBULHOM pellleHWH 3a/jaud U OTCYTCTBMM OTBeTa Ha
BOIPOCHI.

4. TeKyinas arTrecranus CTyJeHTOB.

Tekylrass aTTecTanys 1Mo yueOHOW AMCIUIUIMHE «MaTeMaTHKa» TIPOBOJUTCA B (hopme
KOHTPOJIbHBIX MepOTpUsiTUil (YcmHbIl 0npoc, KOHMpo/AbHble pabombl U np.), OLileHUBaHHE
(hakTHUECKUX pe3y/IbTaToB 00yUeHUs CTY/IEHTOB OCYIIIeCTB/ISETCS TIPero/jaBaTesieM.

OO6mbeKTamMu OLleHUBaHUS BLICTYTIAIOT:

- yueOHast JYCLIATIIMHA (aKTUBHOCTB Ha 3aHATUSX,
CBOEBPEMEHHOCTb BBITIOJTHEHUS Pa3/IMUHbIX BU/OB 3a/laHMH, MOCEIaeMOCTh BCeX BUZOB 3aHATHUN
0 aTTeCTyeMOM AUCLIUIIINHE);

- CTereHb yCBOEHUsI TEOPeTUUEeCKUX 3HAaHUMY;

- YPOBEHb OBJIa[ieHUs1 TIPAKTUUECKUMU YMEHUSIMU M HaBbIKaMU 10
BCeM BH/jaM yuebHO paboThI;

- pe3y/bTaThl CAMOCTOSITE/ILHON PaOOTHI.

AKTHBHOCTb CTYZIeHTa Ha 3aHSATHSIX OL|eHUBAETCS HA OCHOBE BBIMOJIHEHHBIX CTYJEHTOM paboT u
3a/laHUH, MPelyCMOTPEHHBIX JAHHOUW pabouei porpaMmoii yueOHOM AUCIUTTAHBI.

4.1. 3ajanus A TeKylen aTrecTalum.
Pazgen 1. KomnjiekcHble unuc/ia
Tema 1.1 Pemnenue cucrem ypaBHenuu I'aycca.
1. PerteHuve cuctem MHeHHBIX ypaBHeHUU MeTogoM ["aycca.
2. MaTpuubl ¥ onpefieNiMTe /. JieMeHTapHble TpeoOpa30BaHs MaTPHULIbI
3.PelieHue cucTeM MHeNHbIX ypaBHeHHUH 1o (hopmysiam Kpamepa.
4.Marpulipl ¥ OTipefiesTuTend. DyieMeHTapHble TTpeo0pa30BaHusi MATPHLIbI.
5.PerieHue cuctem MHENHBIX ypaBHEHHI MaTPUUHBIM CIIocoO0M (MeToz, 06paTHON MaTpHLibl)
6.IIpumeHeHNe pa3MMUHBIX METOZ0B pellleHrs] CUCTeM JIMHENHbBIX YPaBHEHUU B 3a/lauax B
obs1acTu npodeccroHanbHOM [1eSITeNbHOCTH

Tema 1.2 OcuoBHbIe GOPpMBI KOMILIEKCHBIX YHCe/T
Bonpocsl /151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

. Anrebpanueckast hopmMa KOMIUIEKCHOTO YMC/Ia

. TpuronomeTpryeckast hopMa KOMIUIEKCHOTO YMC/Ia
. ITokasaresnbHast (hpopMa KOMIUIEKCHOTO YMC/Ia

. Mozynib KOMITZIEKCHOTO YMCJIa

. ConpsbkeHHBbIe yKc/a

. AprymMeHT KOMIUIEKCHOT'O YUC/Ia

. Crenienb umcna i

. 'eomeTpruecknii CMbIC/T KOMIIJIEKCHOT'O YMCIIa

OO U, WN -

Tema 1.3 [leiicTBUA HaJ KOMIUIEKCHBIMH YHC/IAMH

Bonpoch! /151 yCTHBIX (MMCbMEHHBIX) OIPOCOB:

1. [eiicTBUS HaJj KOMITJIEKCHBIMU UKC/IaMU B airebpanyeckoit popme

2. [lelicTBUS HaJl KOMIJIEKCHBIMU UKC/IaMU B TPUT'OHOMeTPUUeCcKoi ¢opme
3. [lelficTBUs Ha/l KOMIUIEKCHBIMU UHC/IaMH B TTOKa3aTe/IbHOU hopme

Pa3zgen 2. OcCHOBBI JUCKPETHOU MaTeMaTHKH
Tema 2.1 OCHOBBI TEOPHU MHOXXeCTB



Bonpocsl /7151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:
. [TonsiTe MHOXKeCTBa

. IlonsaTre nogMHOKeCTBa

. Onepauyu HaJi MHOXKeCTBaMH

. 3aKOHBI anreOpbl MHOXKECTB

. Onpesienenue quarpamm BenHa-Oiinepa

. [ToHsTHeE leKapTOBa MPOM3BeJieHNsI MHOXKECTB

. [ToHsiTHE GMHAPHOTO OTHOIIEHHS

. [ToHsATHE OTHOILIEHUS SKBUBA/IEHTHOCTH

Tema 2.2 OcHoBBI Teopuu rpagos

Bonpocsl /7151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:
. HeopuenTupoBaHHbIi rpad

. I3omopdHoCTh ABYX rpadoB

. CreneHb BepllMHEBI rpada

. CBs3Hbli rpad

. [1nockuii rpad

. DJIepoB 1K/ B rpade

. "'aMuIbTOHOB 1LIMK/ B rpade

. Crioco6sbI 3a7jaaus rpacoB

. OpreHTHpOBaHHbIN rpad

OO UThA, WN -

OO UThAWN -

Paszpaen 3. OCHOBBI MaTeMaTHUYeCKOr0 aHaIu3a

Tema 3. 1 InddepenijuanbHoe U HHTerpajibHOE HCUHCIEHHE
Bonpocsl /151 YCTHBIX (MMCbMEHHBIX) OIPOCOB:

. [Ipegen GpyHKLMYU B TOUKe

. Ilpor3BosiHast PyHKLMS B TOUKe

. OcHoBHbIe hopMyibl AuddepeHIIpoBaHs

. [Ipou3sBoiHas C/10’KHOW (DYHKLIMU

. l'eomeTpuueckuii ¥ pU3MUeCKHI CMBIC/ IIPOU3BOJHOM
. HeonipesienieHHbIM MHTETpas

. Tabnuiia uHTETpaIOB

. OnipeiesieHHbIN UHTETpas

ONOOUT A WN -

Tema 3.2 Iud¢epenijpanibHbie ypaBHeHUSA

Bonpocsl /7151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1. IuddepeHiipanbHOe ypaBHeHHe

2. O61jee 1 yacTHOe pereHue AU depeHIINaTEHOTO YPaBHeHHUsT

3. IuddepeHianbHOe ypaBHEHUE C pas/esisioIMMHUCS TTepeMeHHbIMU
4. JluneiiHoe auddepeHiuanbHOe ypaBHeHUe 1 mopsiika

5. OpHopoaHOe nuddepeHLanbHOe ypaBHeHHe 1 mopsiaka

6. JIunetiHoe muddepeHianibLHOe ypaBHeHMe 2 MOPsiIKa

Tema 3.3 IuddepenijuaibHbie ypaBHeHUsS] B UaCTHBIX MPOU3BOAHBIX

Bonpocsl /151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1. InddepenitiranbHble ypaBHEHHS B YaCTHBIX TPOM3BO/IHBIX.

2. [IpumeHeHre auddepeHLIManbHbIX YPABHEHUM B YaCTHBIX NMPOU3BOJHBIX NIPU PelleHur
npodecCUOHaIbHBIX 3a/au

Tema 3.4 Pagbl

Bonipocsl //1s1 yCTHBIX (MMCbMEHHBIX) OIPOCOB:
1. Ornpepenenue psiga

2. YacTryHbIe CyMMBI psifia

3. Heo6x0uMbIii TIpH3HAK CXOAUMOCTH psifia

4. [locTaTouHble MPU3HAKU CXOJUMOCTH psifia



5. 3HaKOUepeYIOLIUICS PSfi

6. ABcosoTHasE M yC/IOBHAsi CXOIUMOCTb
7. CTenieHHOM psAf,

8. O6s1acTh CXOAUMOCTH CTENEeHHOTO0 psijia
9. Pap Teitnopa u psg, MaknopeHa

10. Psapg @ypre

Pa3fien 4. D/1eMeHTBI TEOPUH BePOSAATHOCTEH M MaTeMaTHYeCKOH CTaTHCTUKH
Tema 4.1 BepoaTHoCTh. TeopeMsl C/10)keHUSA M YMHO)KEHUS] BepPOATHOCTeHN
Bomnipocsl //1s1 yCTHBIX (MMCbMEHHBIX) OIPOCOB:

1.Knaccudukaryst coObITHI

2. Knaccuueckoe onpefiesieHre BepOSTHOCTU

3. Teopemsbl C/10KeHNs 1 YMHO)KEHHS BEpPOSITHOCTe!N

4. dopmyJia TOJIHON BepOSITHOCTU

5. ®opmyna batieca

Tema 4.2 CnyyaliHasi Be/IMUMHA, ee (PYHKIUs pacnpe/eneHust
Bonpoch! /1Sl yCTHBIX (MMCbMEHHBIX) OIPOCOB:

1. luckpeTHas CiyyaniHasi BeJIMuMHa

2. CoCTaBUTh 3aKOH pacripe/ie/ieHusl C/TyuyaliHOW BeTMUUHbI

3. ®ynkuus pacripesienenus F(x), ee rpaduk.

Tema 4.3 MareMaTnueckoe O)KHAAHHE U JUCTIEPCUs] C/Ty4alHOW Be/THUHHBI
Bonpocs! /11 yCTHBIX (MACBMEHHBIX) ONPOCOB:

1. MaTemaTHuecKoe O)KyJjaHue CyyaliHOU BeTMUUHbI

2. lucniepcus, cpefjHee KBaZipaTHueCcKoe OTK/IOHeHHUe

Pa3pen 5. OcHOBHBIe UMC/IeHHbIE MeTO/bI

Tema 5.1 Uuc/eHHOe MHTerpupoBaHue. Boiunc/ieHue onpe/e/1IeHHbIX HHTerpaioB
Bonpocsl /7151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1.BeriuncieHve Npub/IMYKeHHOTO 3HaUeHUsT UHTeTpasia C MOMOILIbI0 (hOPMYJIbl TIPSIMOYTOTbHUKOB
2. BerurcieHre mpubMKeHHOTO 3HAYeHHsT UHTerpasa C TTIOMOLIbI0 (hOPMYIbI

Tparneiui

3. BeruncieHre npubIMXeHHOTO 3HaYeHHs MHTerpasia C TIOMOIIb0 ¢popMysibl CUMITCOHA
Tema 5.2 UucnenHoe guddepeHiupoBaHme

Bonpocsl /7151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1. YucnenHoe guddepeHIiupoBaHye

2. ®opmyiisl IpUbIKeHHOTO AU depeHLIMPOBaHNs, OCHOBaHHbIE Ha
VHTEPIOJISALIMOHHBIX Gopmysax HeroToHa

3. [TorperHoCTh B onpeje/ieHUM NPOX3BOIHOM

5. CamocTosiTe/IbHAsA padoTa CTy/leHTOB
CamocrosTenbHas paboTa BK/IOuaeT B ceOs MOATOTOBKY J[OK/IaZloB C Ipe3eHTarel,
paboTa ¢ [JoTI0THUTE/TBHOM TMTePaTyPOU U OTBEThI Ha BOTIPOCHI.

Pa3pen 1. KomniekcHble ync/ia
Tema 1.1 PewueHue cuctem ypasHeHum Naycca.

BrimosiHeHre TPEHUPOBOYHBIX 3aZlaHUii: «MaTpulibl U OTpefie/uTe/d. JjieMeHTapHbie
nipeobpa3oBaHusi MaTpULIbl. PellleHre cUCTeM TMHeHHBIX YpaBHEHUM MaTPUUHBIM CITIOCOO0M
(MeTop, obpaTHOM MaTpuiibl) [IprMeHeHre pa3TMUHBIX METO/IOB PElIeHHsI CUCTEM JIMHEHHBIX
ypaBHeHHH B 3aJjauax B 00/1acTy TpodheCcCUOHATBHON JesiTe/TbHOCTH»

Tema 1.2 OcHoBHbIe (OpPMBI KOMILIEKCHBIX Y CeT

TeMbl JOK/1a/10B W/IH NpPe3eHTal{uii:



«KomriekcHple  uncna», «OcHOBHble (OpPMBbI KOMIUIEKCHBIX —uHcen: anrebpanueckas,
TPUTOHOMETPHUYECKds, T[I0Kd3aTe/IbHasa», «FEOMETPI/I‘-IECKEIH HWHTepIipeTalysad KOMIIJIEKCHBIX
qucemm»..

Tema 1.3 /leiicTBUA Ha/j KOMIUIEKCHBIMHM YHC/ITaMH

BrinonHeHne TpPeHWPOBOYHBIX M 3aueTHBIX 3aZlaHUM 10 Teme: « IIpukaazHOe NpHMeHeHHe
KOMIUJIEKCHBIX YKMCeJI TIPKU daHaJ/IM3e MMPOLeCCOB B 3JIGKTPUUECKHUX LeraX yCTpOﬁCTB JKAT»

Pa3pgen 2. OCHOBBI JUCKPETHOH MaTeMaTUKH

Tema 2.1 OcHOBBI TEOPUH MHO)XKeCTB

TeMbl JOK/1a/{0B /M Npe3eHTal{ui:

«['eopr KaHTOp — OCHOBOTIO/IOXHUK TeOPUH OeCKOHEeUHOCTH», «Ilapagokc Paccena»

ITpopaboTka KOHCTIEKTOB 3aHATHH, Y4eOHBIX W3[JaHWH W AOTIOHUTEBHOM JIMTepaTyphl (10 BOTIpOCaM K
pa3fieiaM W T/jaBaM yueOHOW JIUTEpaTyphl, a TaKXKe COCTABJEHHBIX TIpernoZiaBatesieM). PerieHne
BAPHUATHUBHLBIX 3a/d4 U ynpa)KHeHHﬁ.

Tema 2.2 OcHoBbI Teopuu rpagos

TeMbl JJOK/Ia/I0B W/IM MPe3eHTal[uii:

«JleoHaps JOiinep», «IIpuMeHeHue Teopuu TpadoB MpHU pellieHUM TMpodeccroHa/NbHBIX 3a7jau B
9KOHOMHKe U JIOTUCTUKe», «[locTpoeHre rpada 1O YCIOBHIO CUTYallMOHHBIX 3ajayd: B
yrpaB/ieHur WHGPaACTPYKTypaMH Ha TPaAHCIIOPTe; B CTPYKTYype B3aUMOZEMCTBUSI Pa3TUUHBIX
BU/IOB TPAHCIOPTa, B (Y OPMUPOBAHUU TEXHOJIOTMUECKOT'0 1IMK/Ia OKa3aHUsl YC/IyT Ha TPAHCIIOpTe»

Pa3gen 3. OCHOBBI MaTeMaTHYeCKOro aHa/Iu3a

Tema 3. 1 InddepenijuanbHoe U HHTerpajibHOE HCUHCIEHHE

TeMbl JJOK/Ia/I0B W/IM MPe3eHTaI[uii:

«Pa3BuTHE WHTerpanbHOrO0 HWCUYMC/IeHUs», «OrpejgeneHrie MaKCUMyMa MOIHOCTA B LieMH
TIOCTOSTHHOTO TOKA C MPUMeHeHWeM MPOU3BOIHOMN»,

«Bbruncienuss momiage ¥ 00beMOB TPU  TIPOEKTMPOBAHUM OOBEKTOB TPAHCIOPTa C
TIpUMeHeHreM OTpe/ie/IeHHOTO UHTerpaia»

Cucrtematnueckasi MpopaboTKa KOHCIIEKTOB 3aHATUM, yUeOHbIX W3/aHUM W JOTOJTHUTETbHOM
nutepatypel. [louck, aHanu3 W oljeHKa HHbopMmaruu (rpodeccroHanbHble 06a3bl JJaHHBIX,
pecypcbl ceT VIHTepHeT) IO COZep)KaHUIO yueOHOro Marepuasa U OIpejie/leHUI0
rpodeCcCHOHaLHO 3HAUMMBIX 3a/a4. [ToAroToBKa COOOIeHH WU TTpe3eHTaL|i

Tema 3. 2 IluddepeniiuaibHbIe ypaBHeHUsI

TeMbl JJOK/1a/I0B W/IM MpPe3eHTal[uii:

«JuddepeHiiMarbHble  ypaBHeHUsI TepBOTO W BTOpPOro mopsiaka», «/JuddepeHiiuanbHbie
YPaBHEHUS C Pa3/ie/sioIUMKICS TIepeMeHHbIMU», «OHOPOJHbIE YPaBHEHUs MEePBOTO MOPSIKa»,
«JIuHelHbIe OJHOPO/HbIE YPaBHEHUsI BTOPOTO TOpsKa C TOCTOSIHHBIMU KO3 duieHTaMu»,
«[IpumeHeHMe OOBIKHOBeHHbIX WG depeHI[UaNIbHBIX  ypaBHEHUMH rpu peleHnuu
npodecCUOHaTBHBIX 3a/jau».

Tema 3.3 Iud¢epenijuaibHbie ypaBHeHUS] B UaCTHBIX MPOM3BOAHBIX

[TpopaboTKa KOHCMEKTOB 3aHSATUM, YueOHBIX HW3[jaHUM U JOTOJIHUTENbHON JuTepaTyphl (10
BOTMPOCaM K pas/iesiaM U TJlaBaM yueOHBIX W3/IaHMH, a Tak)Ke COCTaBJIeHHBIX TIpero/iaBaTesiem),
TIOWCK, aHa/T3 U OLIeHKa JIOTIOJTHUTETbHOM MH(POPMAIMHY TI0 COZIeP)KaHHI0 yueOHOT0 MaTepHaia u
orpeiesieHUI0 po¢eCcCUOHATbHO 3HAUMMBIX 3a7au

Tema 3.4 Psajgbl

PemieHrie CUTyallMOHHBIX W TPOM3BOACTBEHHBbIX (TMpodeccHOoHaNbHBIX) 3aJad, OrpejeseHue
crioco60B BbINOIHEHUs MPodecCoHaNbHBIX 33/jad, OLleHKa X 3(pQeKTUBHOCTH U KauecTBa

Pa3pgen 4. D/ieMeHTbI TeOPHHU BepPOSAATHOCTEH U MaTeMaTHUeCKOM CTaTUCTUKHU
Tema 4.1 BeposiTHoCTb. TeopeMbl C/10)keHUSI 1 YMHO)KeHHUS1 BepPOATHOCTeMN
TeMbl A0K/IaA0B U/ MpPe3eHTalui:



«KombuHaTopHbIe 3amaun», «TpeyrosbHuk Ilackams», «McTopuss Teopwud BepOSITHOCTEM»,
«BepositHocTh 1 [TIHK», «PelieHue 3a7iau Ha HaX0X/|eHUe BEPOSITHOCTH COOBITHS TPU U3yUeHUU
¥l TUTAHUPOBAHUM PHIHKA YC/IyT Ha TPAHCIIOPTE»

Tema 4.2 CiyyaiiHasi BeJIMUMHA, ee PYHKIUsI pacnpe/e1eHUst

PelieHrie CUTYalMOHHBIX W TIPOM3BOJCTBEHHBIX (MPOdeCcCHOHANBbHBIX) 3a/ad, OrpejesieHre
Croco6oB, BBITIO/THEHUs TTPOdeCCHOHATBHBIX 3a/]au, OljeHKa UX 3((eKTUBHOCTH U KauecTBa.

Tema 4.3 MareMaTnueckoe O)KHAAHHE U JUCTIEPCUs] C/Ty4alHOW Be/THUHHBI

TeMbl JOK/Ia/I0B W/IH MPe3eHTaI[Hil:

«BeposiTHOCTh 1 CTaTUCTHKA B MeJulllHe», «PellleHre 3a/lay Ha HaxOX/leHHe MaTeMaTH4eCKOro
OXKM/IaHUS W IUCTIEPCUU TIPU OlleHKe 3(h(hEeKTUBHOCTH 3aKa30B U 00C/Ty)KUBaHUS TIOTpeOuTe e
yCIyr W TIPU  OLIEHKe CHUCTeM HaJ|e)KHOCTH, 0e30MacHOCTM U KayecTBa YOIy Ha
)KeJ1e3HO/OPO)KHOM TpaHCIIopTe»

[TpopaboTKa KOHCIIEKTOB 3aHATHH, yueOHbIX U3/IaHUI U JOTIOJTHUTETbHOM TUTepaTyphl (TI0
BOIIPOCAM K pa3ziesiaM | IJlaBaM yueOHOM JTUTepaTyphbl, a TAK)Ke COCTAaBIeHHBIX TIPeroiaBaTesieM).

Pa3pen 5. OcHOBHBIE UNC/IeHHbIE MeTO/bI

Tema 5.1 UncieHHOe uHTerpupoBaHue. Beluuc/ieHue onpeje/ieHHbIX HHTErpajioB
[TpopaboTKa KOHCIIEKTOB 3aHATHH, yUeOHbIX U3/IaHUIN U JOTIOJTHUTETbHOM TUTepaTyphl (TI0
BOTPOCAaM K pa3/iesiaM U IJlaBaM y4eOHOM ITepaTyphl, a TAK)Ke COCTaB/IeHHBIX
nipernoiaBatesiem). OnpesiesieHre MeTo/ia ¥ criocoba BhIMOTHEHUsT TIPOGeCCHOHABHBIX 3a7iauy,
oLieHKa uX 3(pheKTUBHOCTU U KaueCTBa

Tema 5.2 UucnenHoe guddepeHiupoBaHme

[TpopaboTKa KOHCIIEKTOB 3aHATHH, yUueOHbIX U3/IaHUI U JOTIOJTHUTETbHOM TUTePaTyphl (TI0
BOTPOCAaM K pas/iesiaM U I7laBaM yueOHbIX W3[JaHUi, a TaK)Ke COCTaB/IeHHBIX MperiofiaBaTesneM).
OrmpefesieHrie MeTOZia M Crioco0a BBIMO/THEHHS MPOeCCHOHANBHBIX 33/1a, OL[eHKa UX

3¢ (PeKTUBHOCTHY U KauecTBa.
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6. 3ajaHNA Ha IPaKTUYeCKUe 3aHATHUSA
Pazpen 1.

ITpakTHueckoe 3anaTHe Ne 1

Tema 1.1 Perrtenyie cucrem JIl/lHel'flm_aplg _X[_)_gl;_}l_g}_l_l/_lﬁ_lilg_'lzqggl_w_I_‘a_ycca.
Tema: Cucrema m nHHeHHBIX ypaBHeHUI ¢ n nepeMeHHEIMH. PenlleHHe cHcTeM IMHEHHEBIX
ypaBHeHHii MeToom [ayeca.
Heas: orpaboTaTh HaBEIKH PellleHHs CHCTEM JIMHEHHEIX YpaBHeHHH MeTooM [aycea.
Mamepuaisnoe obecnevenne: npakruyeckas pabora, nporpaMmioe obecneueHue.
Obuitie meopemuieckue NO10MCeHUA
Haunbonee pacnpocTpaHeHHEIM TOYHEIM METOJOM PEILISHHA CHCTEMEL JIHHEelHBIX ypaBHEHHIl
apnserca meroj, layeca. CymHocTs 9Toro Merojla COCTOMT B TOM, 4TO [OCPEJCTBOM
nocle]oBarelbHbIX HCKIOYeHHH HeH3BeCTHLIX JJaHHAA CHCTeMa [IpeBpallaeTcs B CTyNeHYaTyio
(B HaCTHOCTH, TPEYI'OLHYIO) CHCTEMY.
I[IycTh JaHa IPOH3BOJILHAA CHCTEMA JIMHEHHbIX YpaBHeHHIL:
( apXit apXet..+ a= by,
anxi+ anxet.. + amxa= b2,

(1)

a,X+ agXy ..t amX,= by

Bysem npoussoauts Haj Heil anemeHTapHble npeoOpazosanus. Jlns 5Toro BhUIHIIEM
MaTpHly M3 KoappHUHEHTOB NpH HeHiBecTHRIX cHcTeMul (1) ¢ jgobamnenmem cronbua

cBODOIHEIX YIEHOB, JPYTHMH CJIOBAMH PACIIHPEHHYH) MATPHUY A pns cucreMsl (1):

ay @y - 4w b
- an dn - du b e
A= 2).
I @z = lm b.:

11



\ Tl L LR LA F)
[IpeanonosuM, 4To ¢ NoMOLIEK TAKHX NpeodpazoBaHMil yialock NpHBeCTH MaTpHuy A K

BHILY:

(by b - by - b C
b:z bzr bh €3

E:'r.r e bm Cr)'

Ijle Bee JHAroHalkHEIE eMeHThl biibo,. . brOTIMYHEL OT HY/M, a IEMEHTEI, PACIOIOKEHHEE
HH#E [HArOHANLHEIX, paBHE! Hylo. Marpuue (3) cooTBeTcTBYeT CHCTeMa YpaBHEHHI:
r brxetboxot bt thmxe=ci,

b+, thax,+.. +haxa=cs,

(4),

Brrxr+... 4 bnrxn_cn
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EOTOPER NOTyMacTcA M3 cHCTeME (1) © NOMOmMER HEEDTOPOND “MHCIA  WICMCHTAPHEIX
mpeolpasoBaHHil B, CICIOBATENEHG, PAEHOCHILHA cHeTeme (1), Econ B cuctese (4) r=n, To 3
MOCACIHETD VPABHCHHA . HMetowiere B bmla=co(rze b ), Haxogums cInHCTBCHHOS
IHAUCHHE Xy, M3 MPEANOCISIHETD YPABHCHHA — IHAMCHHE X,.; (MOCKOALKY Xy V&€ HIBCCTHO) H
T.J., HAKOHED, HI NEPEOrD YPAEHSHHA — 3HadeHne X1, Hrak, B coydae r=n cHCTeMa HMeeT
EAHHCTECHROE pemmenne. Ecii xe PR, To CHoTeMa (4) NETED NPHEOIHTCA K CHCTEME BRI

LTI, AT S T s i T

oy LI, AN A r<n, (),

A R, L
EOTOPER H ABEMACTCR N0 CYIL ¥ oy pemenmeM cucress (1L

HenagecTHRE X 1, .., % o HESHBEWTCE cBOGOIHBIMME. H3 coctemnl (5) sowmso Gymer
HATH HAYCHAA X|,.., Xr.

llpnecacane MaTpHIL A k Buay (3) BOIMORHD TONLED B TOM CUYHAE, KOTTL HCXOIHAR
cHeresa ypaemeniil (1) cormecna. Econ e cacresma (1) HecoBMecTHA, TO Takoe NpHBSISHEES
HCBOIMOKHC. 3T0 0OCTORTENRCTRG BHIPAKAETCA B TOM, 9T0 B NpoUecce NpesOpaioBaHHi
maTpuuel A B Hell NOSRNSCTCA CTPOKE, B KOTOPOH BOC IMEMEHTH PABHEL HYTHO, KPOME
nocaeaHero. Takas CTPOKE CODTRETCTEVET YPaRHEH RS BIIA:

Oxp+Hlexr=, +Hex,=h,
EOTOPOMY HE YIORTETEOPAIGT HHKBKHE IHAGMCHHA HEMIBSCTHLIX, Tak kak b0, B stom cmyuse
CHCTEMA HeCOBMECTHA.

B npouccos npHECACHAR cACTeMEl (1) K CTYMCHHATOMY BHIY MOIYT DOAYHSTECR
vpaBkerna Baaa 0=0. Hx smosmo 0TOPacHIEATE, THK KAK 3T0 NPHECINT K CHCTEME VPaBHEHM,
IKEHBANCHTHED NpeHHci.

ITpn peucHHE CHCTCMED THECIHEIX ypaEHcHHE MeTozom aycca yaofHes OpHBOIHTE K
CTYNICHYATOMY BHIY HC CAMY CHCTEMY VPEEHCHHIL & PACIIHPCHHYH) MATPHIY ITOH CHCTEMEL
BRIMOIHAR Boe npeodpazosasnd Han of crpoxasi. [locncaoBarenbHO NOIyHEHNIHCCE B XOAC
mpeodpasoBaHHil MATPHIE OGLEIMHC COCTHHART IHAKOM KEHBATCHTHOCTIL

Peirrnsg ene Qe yio CHCTEMY YPABHCHHI © 4-MA HEHIBCCTHEIMH:
Ixp+Sxrrdxy+xag=20,
x+3n+ 2=,
2o+ 10m+ 5+ Ty =40,
Juy R+ 9+ 2y =37,
Brinumens pacimpeHHYIG MATPHIY B3 E03hfHIHEHTOE NPH HEHEEGCTHRIX © JoDaRneHReM

CToNGNEA CROO0AHEX WICHOE.
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2
1
2 10
i B

L

L =T = T IS R

bd ] = =
B

[IponiBeaéy GHATHS CTPOK PACIIHPCHHOG MATHIEL:

i3 3-ii cTpoRn BEMTEM |-10 CTPOKY:

B 3MeseHTanM 2-0if cTpokn nprbasns anesenTsl |-0il, genéanse Ba (-2);

& 4-0ii cTpoke npubasnm 1-w0, ymEoEcHHY0 Ha (-3/2).

B kauecTRe BRMBCIHTCIRHOTD CPCICTER BOCTIONIEEVCMCHE HHCTPYMOHTAMH [TPOTPaMMb

AT PedaKmop.

I. BEnmemTe ROMOBRTCP.

MAEANRONT PEdaNTRORT.

IoposarTe NoKA IAMPYEHTCR OncpanuoaEan crctema Hindows, nocne sero omapoime oK

3 Jaroewume eeiin TAGNHIE THATCHHAME PRCIIHPCHHON MATPHLE (preyHOX 1)

5. Crosa

%Y Bain Mpeess fom Bomgmn Fopun Cepme feess (os A = -|I1
e H SRy s o §& T e o I o [l e |
Al Cr -- XK Y EEEE [ 2 5 4 | 2

TE | EA ) 5 005 o a5 1
- ————— 5 3 6 2
2] i 3 2 i 11 T 0 05 a 05 7
kB 2 10 g 7 20 =
I'L 3 ] 4
5

Pucyuok 1 Prcynok 2

4. [lna pEMONHCHHA BEIGPAHAOTO CADBECHOND ANTOPHTMA IPOHIB0TNM CleIyIINe IeilcTEIA

» Axmunaispyiime Rueiky AS W ¢ EIABEHATYPE 3aHecHTe B Hed dopanyay erga =A2+AL10-2),
MOCE 9Cre ASMoTENoINENIEM JAHCCHTS SHCICHHEIC PC3VILTATE B A9ciikn B3+ES;

* B aueiige A paiMecTHM peIyneTaT BRMHTAHNA |-0df cTpokn o3 3-cii, B CHOBA, NONEIYACE
TEROFANGINEH A, 2anoaHIM eiixn Bo+Eo;

*B muciike AT sammmes gopanyny Baga =A4dALIN-3/2) n aemozanotsennes saHecty
HHCACHHBIC PEIVILTaTH B Aciixn BT+ET.

# [lanee cxpoew 2. 3 0 4 — CTPOEM, KOTOPRIC HAM YEE HE HYEHLL [II8 3T0M0 BOCTIONEIVEMOR
nyHEToM MeHi POPMAT S CTPOKA—CEPBITh. Pesynsrar nokazan Ha pHcyHOR 2.

SHAMHE CTPOK

MpeodpasoEAHN MATPHIEL ¥TOGM TPHBECTH of K TPEYTONEHOMY BHITY.
# . f-0il cTpoke npnGanns 5-wo, yMHEOSeHEY0 B meno {-10);

IOIYHHEIOHECE B PCIYVIBTATS  AICMOHTAHEIX

nmpoRIBe s

* {3 700 CTPOKH BEMTCM 3-50.
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JanucaH il AMropETM PeATHIVEM B Aueiikax AR A9 nocme wero ckpoeu 6 T — CTpOKH

(. pHeyHOK 3).
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_1__ ) a 1 1 A
i 1] 05 1] 05 1
LA 1] 1] ] 1 10
8 o o 3 oH
Pucyaox 3

[ Micswstlt Eoved - Fagee |
_E“hhﬂmwmmm
DFE @RT[ Ll e &
fariad Loy = v|ll!|El'E

Eid _'J_ - =0 EEY IS
3 ] T 3e A = |

5
ns
o
o
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DE |
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Pracynok 4

6. H nocnegmee, 4TO HYEHO COCTETh, ¥TO0M NPHESCTH MATPHIY K TPEYTOARHOMY BHIY — 3T0 K

9-0ii cTpoxe npulasuTsE H-80, VMHOMCHHYH Ha (-3/5), mocne €ero ckpains - CTpOKY

(pucyHoR 4)

Kak BRI MOMETC BHICTE, MICMCHTE NOMYHMBINCHCE MATpHIE HAxoiaTcA B 1, 5. 8 n 10

CTpOKAX, NpR 3TOM paHr ﬂﬂ.l'l!.“EIHEI.IJEﬁE‘-TH MATPHIW T = 4, chenoBaTEILHG, TAHHAR CHCTCME

YPABHEHHI MMEeT cOHHCTECHHOS pelicHie. BRITHIIEM NOIyHENTVIICE CHCTEMY:
2x+H5xa g+ =20,

0, 50+ O, 5xy=1,

Sxz+ag=1i,

=D,

H3 nocacasere ypagHCHHA BCTES HAXOMHM 0= 13 3-10 YPABHCHHA HAXOHM =2 m 2-

ro— X%:=2 H 13 l-rno — x;=| coOOTBETCTEEHHD.
Jadanne K posome:

MeToaom [ayeea pemmrme CHCTEME! YPaRHeHRIL:
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1
2 - 35X — = =
Tx, + 9% +4x, +2x, = 2, x =04 2r, - 3x, +3x, +1x, =3, 'Ti Tk
2x, -2z, +3 =, r, =—1,2 2
" X, =21, +X, + X, Ty oY PR S | )
Sxy +6x: +3x,+ 20, =3, 1, =34 3
2x, +3x, +x, +x, =0 x, =1, M, + 3x, —3x, —2x, =3, Xy =k
8x, + 6, + x, + 31, =-T. x, =-3
[ = 3
R e S —at [dx, - 3x, +x, +5x, =7, ol
jjigl'l—x_, +dr, —x, =13, x, =-1, 4) x, =2, —2x, -3x, =3, =0
| 3 3 -xy+ 2, =-1, = =3,
{3, 4+ 4o, 422, - 2x, =1, Xy ==, St =
g 2 2x, 43, 42, -8y, =-7  x =1
\3x, - 9x, + 2x, =11, x, =L
| 3
£ 492 o = -
Erlvrl—.r_.—|E|.1'\+_”r.1'4 = =], x, ==}, fl'+‘l-'+3'r' 2x, =1, ot i 3
;?J|—4J;+l:,—]5.r_l=—3l x, =0, b o s .1'_.=—‘:—;,
5:"'..1'|—11'_.—-4.1.',+"?.'r4 =5 X, =—]—, fl:l"; 3
5 2 |3, +2x, —xy +2x, =5, x,=—,
| 2 |- 3 9
(x) —xy 4 21, — b, = -8, == :
: 3 12 -3, 4+2x, +x, =11, x,=-—.
L : I8
floprdow emnoInen iR padome:
I. H3yauTs HACTPYKIHED K MpaxTHEeckoii paboTe.
2. BRInoasHTL 2a0aHne.
3. OddopunTe oTHEET.
Codepreanne oruema;
I. Tewma
2. leak.
3. Marepnanskoe obecnedcHie.
4. [lpaxTHaeckoc 38aHHE,
Bonpocel Q18 camMoROHmPOIR?

1. IpesacHaTs MeTo [ayccs MOxHD K TR000 CHOTOME THHSIIHEIX YPABHCHIET
2. MoEHO NomyaHTE MEBOKCCTED PCIICHRIL, NPH PCINCHHE CHOTCM THHCIHLIX YPaBHCHHE
meTogos [ayeca?

IIpakTnueckoe 3ansaTue Ne 2

Tema: «Matpuiipl ¥ oripefieluTen. JyieMeHTapHble TpeoOpa3oBaHus MaTpHLIbl. PelieHre
CUCTeM JIMHEMHBIX YPaBHEHHH MaTPUUHBIM CITOCOO0M (MeTo/; 00paTHOM MaTpHULIbI)
[IpumeHeHne pa3MMUHBIX METOZ0B pellleHrs] CUCTeM JIMHEMHBIX YDaBHEHUU B 3a/layax B
o6siacTy MpotheccroHaNTBLHOM [1eSITeTbHOCTH»
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Pemenne cHcTeM THHeHHBIX adrebpandeckux ypapHenui (CJIAY) ¢ moMombi oGpaTHOH MaTpHIE! (HHOTIA 3TOT
Crocob HMeHYIOT emé MaTPHYHBIM METOZOM HIH MeTOZOM O00paTHOH MarpHIBI) TpedyeT IpeIBapHTSILHOTO
JHAKOMIEHHA ¢ TAKHM IOHATHEM Kak MaTpHuIHad dopma zamucH CIIAY. Metox o6paTHOH MATPHIIE IpeIHA3HAYEH 11T
peIIeHHa TeX CHCTeM THHEHHEIX anredpandeckuX YpaBHEeHHH, Y KOTOPBIX ONpeIeTHTETh MATPHITEl CHCTEME] OTIHYEH OT
Hy1d. EcTecTBeHHO, IpPH 3TOM IIOJPA3yMeBaeIcd, YIO MaTPHIIA CHCTEMBl KBadpaTHa (HOHATHe ONpeleTHTend

CYIIECTBYET TOIBKO 17T KBATPATHEIX MaTpHir). CyTs MeTona oGpaTHoH MaTpPHIE! MOXKHO BEIPA3HTE B TPEX MYHKTAX!

1. 3amHcaTh TPH MATPHIIBL: MAaTPHITY CHCTeMEl A, MaTpHIy HeH3BecTHEIX X, MATPHIY cBOGOIHEIX WIeHOE B.
2. Haiitn o0paTHy0 MaTpHIY AL

3. Mcnoas3ya pageHCTBO X = A1.B MOTYYHTE pellleHHe 3amanHoi CIIAY.
Houewy X = AL B? noxazame CKpBIMD

Hepe;l MIEPexXoIoM K YTSHHIO IIPHMEePOB PEKOMEHIVH) O3HAKOMHTBCA ¢ METOIAMH BBITHC/ICHHA OGPEITHBIX MaTpHII,

H3/I0MCHHBIMH 30€Ch.

ITpamep Nel

— bz + Txg = 29;

C IOMOINBID 00paTHOH MATPHITEL
9z, + 8z — —11. P P

Pemmuts CIIAYV {
Peuenue
3amHIeM MaTPHITY CHCTeMEI A, MATPHIY CBOGOIHEIX WieHOR B H MaTpHIly HeH3BecTHRIX X.

as (3 T)m(2)ix- (7).

Hafiném ofpaTHy0 MAaTIpHIy K MATPHIE CHCTEMBI, T.&. BEITHCIHM Al B npuMepe Ne 2 Ha crTpaHHIe,

MOCBAIEHHOH HAXOXKISHHIO OOpAaTHBIX MarpHi, ofparHas MarpHIa Oblia y:ke HaHmeHa. BocmoabsyeMcs TOTOBBIM

A—l_,i. 8 -7
© 103 \-9 -5/

Tenmepr mozmcTaBEM Bee TpH MAaTpHIEBL (X, Al Bs paBencto X = A~L. B. 3arem BomozamM YMHOXEHHS

peaysTaToM H zammmem AL

MAaTpHII B HpaBOI:I TAaCTH JaHHOIO paBeHCTIEBA.
(5) - (5 2)-(5)-
o 103 \ -9 -5 ~11
1 8:20+(=7)-(-11) \ 1 300 \ (-3
© 103 \—9-20+(-5)-(-11)/ 103 \-206) \ 2 /)"

T1

-3
) = ( ) I3 310TO paBeHCTBA HMEEM: T] = —3, Ty = 2.
o 2

Hrak, MBI DOTYHHIH PABEHCTEO (
Omeem: x1 = —3, 19 = 2.
IIpamep Ne2

1 + Teo + 3z3 = —1; .
Pemmte CITAY

— 4y + 9ro + 4dzrq = 0; MeTOmOM 0GpaTHOH MATPHIIEL.
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Petuenue

3anHmeM MaTpHIY cHeTeMbl A, MaTpHITY cBoG0IHEIX dileHOB B H MATpHITY HeH3BeCTHBIX X.

1 7 3 -1 7,
A= -4 9 4|;B=] 0 |;X=1| 2
0 3 2 6 3

Teneprs mHacTtan 4epén HAHTH OOpPAaTHYKW MATPHIIY K MAaTpHIlE CHCTEMBI, T.e. HaHTH A1l B npuMepe Ne 3 Ha
CIpaHHIle, MOCBAIMMEHHOH HAaXOXIeHHIO 0o0paTHBIX MaTpHI, o0parHad MaIpHIA Oblla y:ke HalieHa. Bocmoaesyemca

TOTOBBIM Pe3YIBTATOM H 3aMIHITIEM A_ll

6 -5 1
Al — 8 2 —16
—12 -3 37

Tenepb MOACTABHM Bce TPH MaTpHIEI (X, AL B) B papencteo X = A~ B. moce 4ero EBIIOTHEM VMHOKEHHE

MaTpHII B npaBoﬁ HacTH JaHHOT'O PaBeHCTEA.

1 1 6 —5 1 -1
T2 ) =36 8 2 16 | - 0 —
T3 —12 -3 37 6
L 6-(—1)+(-5)-0+1-6 1 0 0
= —. 8-(-1)+2-0+(—16)-6 =—.| = =1 -
56 (=1) (—16) %6 104 4
—12-(=1)+(-3)-0+37-6 234 9
Iy 0
TTax, MBI IOTYYHIH paBeHCTBO | &9 | = | —4 |. 13 3Tor0 paBeHcTBa HMeeM: 1 = 0, £9 = —4, 23 = 9.
T3 9

Omgem: x1 =0, z9 = —4, 23 = 9.
ECTeCTBeHHO, WTO PeIIeHHe CHCTeM THHEHHBIX YpaBHeHHH ¢ IOMOINBI0 OOpaTHOH MAaTpHIEI Ge3 IpHMeHeHHA

CIIEIHAILHEIX IIpOrpaMM BpOIOS Mathcad Bo3sMOMKHO ITHINL IIPH CPaBHHTISILHO HeGOIBITOM KOTHYUECTRE IIepeMEHHBIX.

Ecmu CJIAY copiepXuT ueThbipe U OoJiee riepeMeHHbIX, TO Topa3/io y/j00Hee B TaKOM C/lyuae
rnpuMeHuTh MeTof ['aycca nnu Metos ["aycca->Kopana.

Tema 1.3 JlericTBHA Ha/{ KOMIIJIEKCHBIMH YHC/IaMH

IIpakTHueckoe 3ansaTue Ne 3,4

Tema 3ansaTUS: [lelicTBUSA HaJl KOMITJIEKCHBIMUA YMC/IaMU B TPUTOHOMETPUYECKOU 1
rokasarenbHOU popmax. [Tepexos ot anrebpanueckoii ¢opmMbl K TPUTOHOMETPHUUECKOM 1
TIOKa3aTesibHOM 1 06paTHO.

Lenb: pacivpeHye v 3aKperieHre TeOpeTUUeCKUX 3HaHUN
1. Berumcnwure:

1+3i
a (-20)+1;
)-2+i (-2D
i16+3 5
6) i®+3

2. Hanpure Mozy/ib M apryMeHT KOMIUIEKCHOTO YMCJIA Z:

z = (=5+i) (-5-i0)
3. BbINo/HUTe YMHOKeHHe, UCTI0/b3Ysl TPUTOHOMETPUUeCKYH0 (JOpMy KOMITJIEKCHOTO UMC/Ia:
1,12, 6

- —+
4 4 6 6

4. Bo3sBezuTe B crereHb 1o (hopmysie MyaBpa U 3anMIInTe pe3y/ibTaT B anredpanueckoii popme:

C1+iv3).
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https://math1.ru/education/sys_lin_eq/gauss.html
https://math1.ru/education/sys_lin_eq/gjordan.html

5. I3BneKuTe KOpPeHb: +/2 + 2i-/3 .
6. M306pa3uTe Ha KOMIJIEKCHOW 00/1aCTH MHOKECTBO BCEX TOUEK Z,y/[0BJIETBOPSIFOIINX YCJIOBHIO:
|z—1+i| 21,Rez>1,Imz <-1.
7. BbInosiHUTe eMCTBUS B [T0Ka3aTe/IbHOM (hopMme:
8 (| 4

T T T . T
cos—+isin— cos— +isin —
3 3 12

12

Pa3pen 2. OCHOBBI JUCKPEeTHOM MaTeMaTHKH
Tema 2.2 OcHoBBI Teopuu rpadoB
IIpakTHueckoe 3ausaTHEe Ne 5

Tema: PelieHvie BapraTHBHBIX 3a/ja4 U yIIpaKHEHUM.

3amada 1. Ha pueynke copam cxesa gopor H-cxoro pallora mzobpamena &2 supe rpada; B oaboene
COI0 BA COJEPEKATOH CBeeHHE O npoTHatamoetTy kanaodl wm sray jopor (B suaosmerpax|.

TT1 [ 112 [ 104 | 111 [ 115 | 100 b r
111 L0 S E
THE I RE
g 1
111 o0 | 4 E
5| § | 12 E 7 At ! b1 N
T E 7

Fuc. 4: Tpad gopor H-cxoro pafiona

Tax xax rabanuy ¥ ciesy PHCOBAJE He3ABHCHMO JAPYT OT JAP¥Ta, TO HYMePalHd Hace el s

NYHETOR B TabIHne HHKAK He cBAzana ¢ OyEsen i obosmaye mw Ay wa rpade, OnpejeanTe, kKakoBa
NPOTAMRCHHOCTEL Aopors #3 uyesra B e nyusr B, B orsere sanmmare nenoe sucao — rax, kax oo
YrAZAHO B rabanne,
Pemeane, s pueyaza suno, wro v sepmnie E oecrs posro oaen coce] — sepumnna 1 apues G
HEKAKAHR APy raf sepumnna ge obmajaer taxus csoliorson, Hallats s raloune sepummny o e uuersen-
wern coce qost . =Sro sepumua I3 a of coce g — 14, Coepopareasno, [15 = E, 114 = 1. Towno mx e
i zaxevacs, wro Toabko B or T1D mwewr no weruape covepa, Coegopamasno, [10 =8B Y pepmwmnu
Heors em@ omn coceq, noxmusxo Bu E —aropepummua U Tpersus coceon sepmane T4 asageres
12, zmwaunr, 112 = ', Hagowen, s zaserus, vro moasxo & ow TG gwewr no japa coceia, noatosy
II6 = A, Oemalres rolsko oA HEPACCMOTPEREAR e prmna, cae opareasun, [11 =5,

Wrax, s goxazanun, wro [l = 5, [0 = B, Caegosarmessno, poumna jopore w3 B g B pasna 8.
Oreer: 8.
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Jamgaua 2, Mesay waceatmumun nyurranu A, B, C, DV E P, G nocrpoonu jopori, mporass i ocTs
koropux nprsejena B abamne, Oreyrersee uncaa 5 rabanne oawavaer, wro npasoll qopors sesy
HYHETAMNE HeT,

A B [ K E I €]
A i 12 25
B i &
[ 2 4 i ]
o 12 i 2
E 4 0
I i O
G 24 1 i O

P“I'. ;: ,J,ll[lllrlﬂ MBIV HiI.I'I'.'EHHHHMIﬂ Oy AKTiMA

Onpeaeanre panuny xparvafmero nyrn smescay nyusmasn A u G [npr yeaoswn, wro nepe purarts-
O M OGO TOJLKEG HO MOCTH O8I Joparast |
Pemenne, Lia waras moc e waobpazns rpad s se e preyexa [es, pue. 5], Cpasy B0, 470 00T
ayre w3 A B G w3 ogmoro pebpa panma 25, Honmes: Gonee xoporsne nyre. Hockonmy aanne seex
pebep noaosureanus, o partalimuil ny re we womer copepaars nux o, Kparwaimdl oy rs ws A
1 B ousteer pauny 5 (sro onuo pelpo |, may xax noboe apyros suxotames nz A pefipo useer Goasi v
anuny, Bparvalbmull ovres wz A 2 D wweer ganny 12 [roke onno pefipo|, rak xax ejuncorsens wil
adwrepHaTeneit nyre A = B = D ameer ganuy 13, Hosrouy gparuafimall nyrs nz A & © wueer
arumy 14 (A =D = C). M2 Ce G seayr rpr nyre [Gez mpeaon): oyms O =+ E = G qawnu 9, nyrs
C = G amen 10 wmyrs C = F = G ganenwe 15, Kparualimoedl sz wnx wseoer anny 9. Tosromy
anuna kpardaiimero sofgonimoros oyre w13 A B G pasma 14 4+ 9 = 23 < 25, Bwawwr, sparaibowil
uyrh w3 A G oawseer aauny 23,
Oreer: 23.

Jamgaua 3. Ha preyvexe npejacmpicua cxesa jopor, cpgsusamnms ropoja A, B, B I E, A,
3M, KT AL o sancioll jopore stomao QBRIarses TOOLEO B 006 AP AT O NI, VEAZAHE0M
crpeakoil. Ckoakko cymecreyer pazimuuux nyredl w: ropoga A B oropog A, npoxonmmupx wepes
ropoy B7

]-"“I'. G: CRI'MII. aopor

Pemenne, 1z preyusa suqauwo, wro moboll oyres wz A w M opoxoger wepes M. o yesosusn =amem
M IOHEE HOKATE TOTRES T8 IYTE, KOTOPR e npoxo ar wepe: B Obozmawns weno nyrell sepes N,
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Mo reapene | N = plA B)p(B, M) p(1L AL s preynsa mmo, rro sueeres erspe oyre ns A s B

A =B 2B A B Al 2B A 300 B rpraym az Bell (B 4+ E 11 B - K
FIL B —+E — B =+ M xrpeoyow wn Mo MM — K — M, I — M I — 1= M]. Hoayraos

N=4-3-3=1736.

Oreer: 36.

Jagaua 4. Croasxo cyvimpcreyer paziwduey nyvrell s ropoga A B ropon D aas exes gopor mz
ey e sa e

Pemenne, [z prevuka snmo, wro xwe cymecrsyer rtaxoll sepmmnm ¢, wepes KoTopym 0poxofiim
O mwboll myre w2 A e I, nosrouy reopema | owe mosromer. Boononmavesces ol asropirson.
Oehopans pemenie 5 sue abomne . B nepsoy croabne Oyies nHcarTh Hosep @ Tepanim, B Bropos
croabie — pubpaney o wa sl wrepanun BepuIEHY, A B OCTAILEBY JIBCHAJIATE CTOIDIAY — 4He1o
myredt w3 A B mepmawy, koropol mosmeses croaben. Yrofin we sarpososats rabomny, we Gyaew
NHCATE HYIH, OCTABHE BMOoTO HEX nyerwe xaetxw. |[Tafmuna wenoas3opana aax kpamoll zanmen
Beex maros atropurrsa. lpn pemennn a8t Mosio TpocTo DoiiHedsath meao nyrell paaow o
Kax ol Bep o woi . |

Ml e |AlB BT [ O] E [@ [ 310 [ K [1]M
I 1

L1 BEj1]1

IR 1

iyl 2 1

413111 2 1 1

sl Byl 1 4 2 1 1

il E 1] 1 4 2 1 a 1

Tyl ]l 4 2 1 i 201

Iyl 4 2 1 a 1211 |18

P91 K 1|1 4 2 1 a1z 1 (18|18
myp.ajplry]1 4 2 1 i 21 [ 18 |18 | 18
ImmyuMjlrj]1 4 2 1 o 1211 |18 |18 | 18 | 54

Fac. T: Pabiora anroperua gos noacka wecm oyrell

[Npoxossrenmpyes weckoasko wrepanull. Ha wrepamn 1 ecrs ape sepumnns, see wen ocpe Jorsen -
HELE IpPeIecTECRREEN KOTOPK X yae orsedens. Sro pepmune b u J e npepuecrronnnkon A, M
sabupacy sepmuny B oo omemeraes p(A B = 1 [wosino Gwao suipars ¢ 7). Ha wrepams 4 vace
mosteenst pepmnne A B, T T Tosrouy sse seoses mafpars aobyve ws sepumes B, 3 Mu ma-
Gpam 3n pwuncawan A, 3) = 1. Ha wrepanun § momno pubpars Toasko ojuy sepumny — B, E8
wenmocpeereennse npemecrsenmnkn — A, B u [ Ckaaunan snaswe Hus, TPRINcARKLE STHM TP
sepmaman, moaytaes p(A B =1+ 14 2 =4 Ocranmue wrepames epalaTaimen T amanor o,

Famerns, UTOMM MOUIH B He BEHMHeARTL wneao nyrell aaa ecezpepman . Kak roamkomu yananu,
wro @A) = 18 [aro nporzomao & wrepamer 8 |, soxao ORI0 OCTAROBNTLCHE B HE DACCMATDHBATE
sepmuns K, 01, ML Hras, plA 1) = 18
Oreer: 158,
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YHupasHeHId.

ynpml:ncnnc 1- H('()]):II:l:':ll:'l':ll:]?():lll'l.:ll:ll: :I.Ijt :I']:II'I.':I:I A0 13 BISC PIECYIDRO 0 13 15307 C 'I'I1.E;.'I:JI:1 114 . ?‘l-l:"ITI.:II:(:l]l:II'I'('

COOTETCTERNS MOM Y BODUHIHHAME 3THX ][]ZI('_.'I,("I'H]!'[('J[][ﬁ ]']ZIFLI:IZIH.

B E
A I I e

1| T[1
3 1 1
3 1 T

b 1 TT1 11
AEE 1
Tl T T
AR 1

G

Fac. 8: Tpad w3 yopakeennn 1

Y¥opawumennwe 2, Harpyaemowil seopuen ruposanuu il rpady saqan & suje preyusa w s se e mab-
aunpt. Hewy pamea ouna pelipa, coeauugmnmero sepumrnw Boa D7

[T ]2 4]0
T 58| 7
3 12| 7
HE 0 5
1[5 0 5
e
e 3 i 7| 5| &

Fac. 3: Tpad w2 yopameennn 1

Yopasmoupenne 3, Heopuewrnposanwudl rpach saan rabGannell. Hallawre ommy s paraall mero nyrn
w3 pepmmne A B pepmaay D,

A[BJC[DJE[F ]G
X 10 |12
B 7 T
cliz| 7 N
D 1
E T 3 | 2
F INIE 7
G 1 77

P“I'. ].I:l ].—EIII.I.:I HI YAk BRaeEaan 3
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Yopasuaenne 4, Opuewmpopann el rpad saqan rabaoenelt. Hall e aonme sparsailmnx nyred
uz B ek n s E e B

I[BJC[DJE]F ]G
Kl I 3
E 10
C ] HERE
0 1
E| G 3
¥ 1
E [

Fac. 11: I'pad w3 yonpamaennn 4

¥opawumenne 5, Opwenmpovanuudl rpads sasan pueyus o,

a| Croanko cymecreyer pazinunux nyreft uz A s N7

6| Croapgo eymecrsyer nyrell w3 A 5 N, nposojanmx wepes B, wo we npoxogamnx wepes L7
5| Croawko evmecreyer nyvreit ws A s N, ppoxojanms o wepes FLow wepes 107

r] Kaxeosa ammma castoro gaunnoro oyte w3z A 5 N7 Croasko ey niecreyer maxus nyrell 7

Fac. 12: Tpad ma yonpasmaennn §

YKazannd K yIpaxKHeHHAM.

Y¥upamueane 1, Henoswaylire weron ws pemenna sagpqae | Moker okaszarses, 170 wa gexoro-
pox mare ne yaacres malbrn ape coorserersyonme apyr apyry sepumms, Torga my 0o nons T Th-
of HONOTLI0BATL om0 TeaLE v wichopaamme . Hanpusep, ecan oxazamsoek, wro pepummns A, B
copmaganT ¢ pepmnmass 11, T12 [Ges yuira nopaaxal, a sepmmns A, B — ¢ sepmmnans 112, T13
[rose Bes vafra nopaaxal, ro A = 12, rag gag ToIRKO 3T Be BOp U EE BOTPEMAK TR 10 1Ba paia.

y]’[PEJICHEH].‘[E 2 B aajanc me 'I']J('ﬁ:‘.'("l'('}[ YOTAHOBH T COOTBEOTCOTENS MO BODIIHHAME. H_‘.'H\'.‘I[(J
ML HARTH JTHH ¥ ]J('ﬁ]ilﬂ. COe | HE AR TNer O Bul. Camo ]J('ﬁ]]() e ohESATe I LHO QI e e TEe TEH O 0=
AHAYMHO.

y]’[PEJICHEH].‘[E 3. II('][(J.’[]:'!_‘.'n'IT' TOT e MeTo], ¥TO H B 3ajaie 2: MocIe JOBEATeIEHO BHYHCIHETE
JUTHHE }i.]:l?'l.'l"lir'l.ji:]I[J[:‘i. J[_‘-"I'('ji: H3 .I||. J0 JIPYTHY BePULHH .

Wopamuenne 4. Henoasayviire tor ae steros, wro w5 3anawe 2 Equnersnnos oronumne cooront B
rost, wro reneps rpady oprenrrposannedl, noamoxy no pEOpan MOMHEO HUTH TEINL B oY ©TOp ony.
Craepoparenmo, panue xpareafimes nyrell uz B e E v w3 E 8 B moryr Guers pazssssen.

¥opamuenne 3. a| Hemoswaylite asropierea.

6] B myre we npoxogar wepes L,oro Lo sxogaimpesen s el o s o) @i s e peipas i s oo
vaamers wa rpada. Hocoe amoro symmo pemnrs sagaty os ocrasimerocs rpada.

i Menoasayiire asropirse oo recpesy of yamosken .

v Memonsayibre vy s waew, wrom B asropemie s norceka eesa seex nyrell. Hysono sanow e sa s
TOTBKO T8 IYTH, MTHHA KOTOPE % MAKS IMATLEA,

IIpakTHyeckoe 3anaTHe Ne 6

Tema 3auaTus: [ToctpoeHue rpagos.

[enb: cucTeMaTU3UPOBATh U 000OIUTH 3HAHUS 110 TEME

1. Tloka3ats, uTo /iBa rpada U30MOpQHB.I:

2. Haueptuth oprpad, cOOTBeTCTBYIOL[MI OTHOILIEHUIO: «a AeMUTCs Ha b» Ha MHOKeCTBe L|eJIbIX
yucen ot 1 go 12.

3. TlocTpouTh MaTpUL{bl CMEKHOCTH U UHIUIeHTHOCTU Tpada G:
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4. [ana maTpuLia cMe>XHOCTH. [TocTpoliTe cooTBeTCTBYIOIIMH eil oprpad. Haliaure matpuily
VHLIWJeHTHOCTH.

1 O 38

1 0 2 1=

A = =
2 0 O=

1 0 12

5. Brpade 11 BepiuH, cTerneHu KOTOPbIX paBHbI 4. CKOJIBKO pebep uMeeT 3TOT rpad?
6. SBnsieTcs mu rpad siinepoBbIM; ABYA0BHEIM? Eciu rpad siBisieTcs 51nepoBbIM, HalTH
31NepoB LUK,

7. TlepeuncnuTte Bce rpadbl, UMeIOIHe TAMUIBTOHOB UK/, 6 BepIvH, 8 pebdep.

Pa3pen 3. OcHOBBI MaTeMaTHUeCKOr0 aHa/Iu3a
Tema 3.1 TuddepennnanbHoe 1 MHTerpajibHOE HCUHC/IEHHE
IIpakTHuecKoe 3aHsaTHE 7

[Tpepensl. HerpepsiBHOCTH yHKIMA. [Ipon3BogHast, reoMeTpruecKuii cMbic/. ViccienoBaHue

byHKLMM
1.BBIUMCIUTD TIPOU3BOHYIO (DYHKIIHIA:

4
[

a) y =[:3+2x:} 0) y=In cos x*; B) y = aresin +/1-3x;

r) y= :gli; n) y= s'm[f + 2} e) y=4"* -arcig 2x.
+ X

a) y =ctg’x+2n(sin x), 6) y=arctg9x” —-1;

B] }’ - 3L".'I:i:J.—:\J€5C"-.L 3 r] J-" - ]n 5]..“ %

I

Pemienne. a) [lpumennm npasuna quddepeHIHpOBAHHA CYMMBI H CIIOKHOH
(DYHKIHH:

. ] f
= (c.rg:x} +2(In(sin x)) = Zi'rgx-t— - I,, J+ 2— : -COSX = Zi'rg:r[l -— 1,. J: -2ctg’x.
i sm-x S X sm-x

—_ 1 | '
&i Lireis JoZ =i} - , 9-2x = ——.
) (g:c‘fgﬁ) |+{91_: _1]| 2 Joe? 1 i x9x” 1

B) ¥ = i il T B {Cusz x- Ecm'._'l:} =

= 3% 208 1y 3(_ 2 cosx- sin x +2sin x) =3 * 2% .1n 3. 2sin x(1—cosx)

mu( UJ w(Z)

|
(|

2. Bbl4mcanTb NponsBoaHble PyHKLNIA:
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3\
Pemenne. a) @ynkumio y = (3 + zx-) MOZKHO 3allHcaTh KaK CIIOAKHYIO (YHKIHIO

B BHIe y=u', THe u=3+2x" Ilo mpasuny nuddepeHIMpoBaHHA CIOKHOIM

dyHKIIK nonTyYaeM ' = y! u' = 4u’ u, =4B3+2x) (34 2::3}r =16(3+2x*) - x.

I

5in _"L'

b 1 y
6) y'=—— "(cos x*)=—— “(=sin x*)(x*)'= - 2x=— 1g x*2x.
COSX cOSX cos x°
B) [lannyio c]JyHKuHm MO#HO MpPeJCTaBHUTh B BHE y =arcsinu, TAE u=+/1-3x.

TOrRd ' =— . : l (=3)= _3

J1=u’ = \h 1—3'{ mfl 3x 2.3x(1-3x)
o e 8 [ % ] T | .("‘+I]_11_: :

. ek (x+1) (x+1) cos’

| :
cos —— 7 cos ——
x+1 x+1 x+1

n y= cus{f + 2}- {f + 2]* = EICUS{I: + 21
e) }_,12 (41:05 .1.')‘ '(J'?"C!'g 2ytfoosx. [{I."'C'fg zx]r:

4c05% [n 4+ (cos x)-arctg 2x+4°05~ 1; ()=
4

2x)

= —4°%%-In 4-5in x arctg 2x+4°7- -,
1+4x°

ITpakTHueckoe 3ausaTue 8

Boiunciienre npocTerimx onpe/ie/leHHbIX UHTerpasioB.

OnpejeneHre MaKCMMyMa MOIIJHOCTH B LIeNY MTOCTOSIHHOTO TOKa C MPUMeHeHNeM MPOU3BOIHOM.
Bbrunicienus roniaiei 1 00beMOB MPH MPOEKTUPOBAaHUU 00BEKTOB TPAHCIIOPTa C TPUMEHEeHHEM
orpe/ie/IeHHOT0 UHTerpaa

Tema 3anaTusA: HaxoxeHue MPor3BOJHON C/0KHOU QyHKIMU. IHTerprpoBaHue (yHKLIUMI.
Metop 3ameHbI nepeMeHHOW. VIHTerpupoBaHue 10 YacTsam. BerurcieHve onpeie1EHHOTO

HWHTEerpasid. HPI/IJIO)KEHI/IQ ornpeaeJIeHHOro MHTerpajia K peeHni0 pa3/iIMuHbIX MPpUKJ/IdAHbIX 3a4d4.

Llenb: 3aKkpernieHre YMeHUI Hax0XK/|eHUsI IPOM3BO/IHOM CII0XKHOM (DYHKLMM; 3aKperieHue
YMeHHI UHTerpupoBaHusl (YHKLUK MEeTO/I0OM 3aMeHbl IlepeMeHHOM ¥ MeTOZ,0M UHTer pUpOBaHUs
TI0 YaCTSM; 3aKpervleHre YMeHH!Y BbIUKC/IeHNs ONpe/ie/IEHHOT0 UHTerpasa.

1. HaiiTy mpon3BOAHYI0 (PYHKLIUU:

Dy =4x +63x; 2)y =(x* - )(x* - 3);
sinx

1+tgx’

2. Haiitu I/IHTeraJIbI I/ICHOJILBYH OCHOBHbBIE CBOMCTBa UHTerpaa:

dx

3. Haittu I/IHTerpaJIbI, chonbayﬂ MeTO/] 3aMeHbI ITepeMeHHOM:

D e 1+2x)de ) f(?’z’idl’;

4. HaliTu uHTerpa’, UCrosb3ys MeTO/, UHTErPUPOBaHUs 110 YaCTSIM:

3)y = 4)y =cos* x- sin” x;
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T

2
) fnxdx  2) [x cosxd
J]nx X !x cos xdx

o s 23
5. Haiitu uHTerpas: fSln xdx

Tema 3.2 O0bikHOBeHHbIe Au(depeHIHaTbHbIE yPAaBHEHHUSA

ITpakTueckoe 3ausaTue Ne 9

Tema 3ansTUs: Pelienve nudQepeHiyanbHbIX ypaBHEHNH TIEPBOrO MOPsiJKa C pa3esitolMMUCS
TlepeMeHHBIMU.

Lenb: 3aKkpenyieHye yMeHWH pelieHus i depeHIMalbHbIX ypaBHeHUH

[TpovHTerpupoBaTh C/lefyolre ypaBHeHUs

1.1+ 3 ) dx+dy =0 24 28 =144

314+ 3% dr = xdy 4 {x+Tidy +roadr =10

Sy +1dx = xvdy G2x o +y =2

Ty — o = 2xy By —y=3Ex-3

9y =2 10,01+ 35 xdx — (1+ 2202y
x

Haiit uyacTHbIE pelneHud ya0B/IE€TBOPAOLHE 3dJdHHBIM HaUd/IbHBIM yC/IOBUAM.

4 ' o

2.y’cﬁgx+y:2’ y=-1 npu x=0
r_ o34

3.y—3x’ y=2 mnpu x=0
t L2

4.xy+y—y, y=0,5npu x=1

5. (x+2yjy’=1’ y=-1 npu x=0
xcfx_y.:fy_g

6. 1ty l+x , y=1 npu x=1

7. W =yly y=1 mpu x=0

8. xfl= P dr 4 yafl =2 dy =0

y=1 npu x=0

9. EJ;chc:dy’ y=1 nmpu x=0

1. Pernmth ypaBHenue: (1+cosx)yy =(1+y*)sinx.
2. Pemnts ypaBHenue: y& y = xXosx .
3. Peruts 3agauy Konm: y& 9y =0,y(0) =5y¢0) =2.
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Tema 3.4 Papabl
IIpakTHyeckoe 3anaTHe Nel(
PerteHue ynpakHeHuUM Ha orpejie/ieHue CXOAUMOCTH psJia.

Mpumep 1.1. Haiith cymMmy paga
1 1 1 1 1
_ ..+ +
1.3 3.5 5.7 7.9 2n-1 2n+l
Pewenue, ODWMH uneH paga MOKHO NPEICTABHTE B BHAE CYMMEI
npocreiimmx apobeii;

1 4 B
-1 2n+1  2n-1 2Znt1’
Onpenenum koadduunenTsl 4 1 B:
1=4 2n+1 +B 2n-1 ;

1 1
npH k==: 1=24=24=—;
2 2

npH n:—l: 1=—EB—.}B=——I.
2 2

Taxum obpazom, n—klil wieH paga OyAeT HMETh CIeVIOLIHI BH:

1 1 1
U, == ——— :
! E[EH—I 2n+l]
OTKy/1a

1(, 1 |[| |] A 4% |(| 1)
u=—|1--lg,=—| =—= [y ==| =—= LUy ==| = —= froee
AREE] 73 5 2\s FFr T 2ly 8

CnenosaTtensHo,

N 1 11 1 1{1 1
Sn:_r]-_- T o —] ———
2. 3] 23a5) ks 3
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| 1
Tak kak lim§, =-Iim[1— ]=§ TO PAL CXOOMTCA H €ro cyMMa

m=hn p T

2n+1

1
aBHa — .
P 2

Omeem: § = l ;
2

IMpumep 1.2. Hecnegorats cXoOHMOCTE pada

3% B 1 2 1]""

—t=+=t=+_+=|=| +
3 3 6 12 32

Pewenue. JlaHHEBIH PAT COCTABIEH H3 WICHOE OSCKOHEYHO YOLIBAK-

el reoMeTpHYeckoii mporpeccHs W noaTomy cxogurtcA. Haiimem ero
2 |
CyMMY. 31eck :1:5 (nepeklii 4NeH NporpeccHH), q:E (3HAaMeHATENE

nporpeccin). CneaoeaTensHo,

g 0. 2% 4

1-gq 1-I/2 3
Tak kak pag HMeeT KOHEYHYHD CYMMY, TO OH CXOQHTCH.

4
Omeem: pag CXOOHTCA, S = 5 :

IMpusmep 1.3. HecnenoraTk cXOOHMOCTE paja
13 18 23 7 5n4+8
Pewenue. Tak kak
’ . 3 3
limu, =lim =lim ==
n=kn n=+mSp 4B =S54 8fp 5
T.e. limy, #0, TO paa pacxoauTcd (He BLINOMHASTCA HEODXOIUMEIH mpH-

=

IHAK CXOIHMOCTH).
Dmeaem. pacxoaMTca.

x |
Ipumep 1.4. Hecnenorats cXoOIHMOCTE pada an sin—.
=l n

Pewenue. EDCHDJIHE}’EMCH HEODX0IHMEIM MPH3HAKOM CXOIOHMOCTH:
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i B, 1 |
Imu = lhma sm—=lmna°-—=1.

=i H=®00 ” A =hix H

Tak kag limu # 0 To pag pacxoaurca (He BHINOMHAETCA HEOOXOIMMEIH

s
NpH3IHAK CXOTHMOCTH ).
Omeem: pacxoauTca.

o
IMpumep 1.5. HecnenoeaTe cXOOHMOCTE PAdA Z R
=1 = G

Pewernue. Ynensl qaHHOTO paga MEHBINE COOTBETCTEYHOIIHXY YICHOBE

= 1 1 1 1
pana Z— T.e. paga —+ —+—+.... Ho nocneanuii pag cxoaMTca kak
.48 2 4 8

F

DeckoHeuHo yORIBaKOIAd reoMeTpH4eckas nporpeccia. CneaoeaTelsHO,
CXOAMTCA W JAHHEI paj (0o nepeoMy NPHIHAKY CPABHEHHH).
Omgent: CXOJUTCAH.

IMpumep 1.6. HccnenoeaTe cXOOHMOCTE PAda © ODIIMM 4IEHOM

1
i

T
Pewenue, CpaBHHM 3TOT pag ¢ paaoM, Y KoToporo obwiuil unen
v, =1/2" (1.e. ¢ Geckone4Ho yObiBaroulel reoMETpHYECKOH NporpeccH-
git). [IpumeHnM BTOpOii NpH3HAK CPABHEHHA PAJOE!
vz ’ > 1 |
lim —= = lim =

= lim —_—
isoy  onsad 303 mexd_3/37 4

Tak kak npenen KOHEYeH W OTIHHMEH OT HYIA 0 paj Zj—lﬂ CXOOHTCH,
n=l =
TO CXOJHTCA M JaHHBIH paL.
Omeen: CXOOHTCA.

ITpakTnueckoe 3ansaTue Nell

Tema 3ansiTus: Pasnokenue ¢pyHkimi B psig Pypre

Lenb: pacmvpeHue U 3aKperyieHue TeopeTUuYecKuX 3HaHUH
1. VccnenoBaTh 3HAKOMOJIOXKUTEJIbHBIN PSifi HA CXOAUMOCTb:

1 arctgn’
Dy —; 2 _
)Z (2n+1)! )Z n(n+1)(n+2)
2. VccneoBath Ha CXOAMMOCTD (aOCOJTIOTHYIO U YCIOBHYIO) 3HAKOUEPEeAYIOIIUIACS P

n+l 1
D (1) T

3. Haiitu 06/1aCTh CXOAMMOCTH Psifia:

Zn!x”.

4. pa3noxuTh B psiZi MaksiopeHa GyHKLUIO:

oS~
f(x) =cos 3"

5. Paznoxuts B psig Teliopa GyHKLUIO MO CTENIEHU
f(x) =Inx, x, =1.

6. Pa3noxurts B psifi @ypbe nepuonvecKyro GyHKLMIO B IPOMeXYTKe =77 < X <J :
f(x) =2x+3.

7. BBIUMC/IUTL UHTErpat:
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1

in x
Js " dx ¢ ToyHoctsto 0 0.0001.

0

Pa3pen 4. D/ieMeHTbI TeOPHHU BepPOSITHOCTEH U MaTeMaTHUeCKOM CTaTUCTUKHU

Tema 4.1.BeposaTHOCTB. TeopeMbl C/10)keHHs M YMHO)KeHUSI BePOSITHOCTeH
IIpakTnueckoe 3ansaTue Nel2

PerieHve npocTeiiyx 3a/jau Ha OrpeziesieHre BePOSITHOCTH C UCTI0/Ib30BAaHUEM TEOpPeMbI
CJI0)KEeHUsI BEPOSITHOCTEM.

B ypHe Haxogutcsi 15 Genbix, 5 KpacHbix ¥ 10 uépHbix mapoB. Hayrag ussnekaercs 1 mmap,
HaAWTH BEPOSITHOCTDb TOTO, UTO OH OyZieT: a) 6esibiM, 6) KpacHBIM, B) YEPHBIM.

Pemenue: BaxHeMlllel TPeANOCHIIKOM [/l UCMOJb30BaHUsI KaCCUYeCKOro OripefieieHust
BEPOSITHOCTH SIBJISIETCS BO3MOXKHOCTBD MO/ICUETa 0011[ero KO/JIMUeCTBa HCXO0/0B.

Bcero B ypue: 15 + 5 + 10 = 30 mapoB, 4, 0UeBU/HO, CIIPABe//IMBLI CaeytolIe (DaKThi:

— W3BJIeYeHHe T000ro I1apa 0ZJMHAKOBO BO3MOJKHO (PABHOB03MOMCHOCMD LICX0008), TIPH 3TOM
WCXO/Bl 371eMeHmMapHbl 1 00pa3yloT NO/HYI0  2pynny colObimuli (m.e. 8 pe3yabmame
ucnbimaHusi obsi3amenbHo 6ydem u3gneuéH kakoti-mo oouH u3 30 wapos).

Takum o6pa3om, 0011iee YnuC/I0 UCXOA0B: # = 30

PaccmotpuM cobertre: 4 — u3 ypHBI GyseT u3BneuéH Genbli map. JlaHHOMY COOBITHIO

6/1aronpysTCTBYIOT # = 19 3j1eMeHTapHEIX HCXOZOB, M03TOMY o KJIaCCUYEeCKOMY
OIpe/ie/IeHUIO:

mo 15 1
PAy ===

# 30 2 _ gepostTHOCTB TOTO, TO U3 YPHBI By/eT H3B/IeUEH Gelblii map.

Kak Hu cTpaHHO, [ja)Ke B TaKOW MTPOCTOM 3a/ilaue MOYKHO JJOMyCTUTh CepPbE3HY0 HETOYHOCTh, Ha
KOTODO# 5l y’Ke 3a0CTpsi BHUMaHHe B TepBOi CTaThe I0 TeopuH BeposiTHOCTeH. ['7ie 371ech
TIOZIBOAHBINA KaMeHb? 371eCh HEKOPPEKTHO pacCy’KAaTh, UTO «pd3 NO/M0BUHA Wapog besble, mo

Play=1

8€POAMHOCMb  U36/1eUeHUA 6en020 wapa 2». B knaccuueckom ornpeaejIeHnu
15

BepOATHOCTH peub uAeT 06 SJIEMEHTAPHBIX ucxogax, u ipobs U craemyeT obsi3aTensHO
MPOIUCATh!

C pyrvmM# MyHKTaM{ aHaJIOTUYHO, PACCMOTPUM CJIeYIOIIe COOBITHS:

5 _ u3 YPHBI Oyzer W3BJIEUEH KpaCHbIN 1Iap;
C _us ypHBI Oy/1eT U3B/IeUEH UEPHBIM 1I1ap.

CoGbiTHio & O/aronpusTCTBYeT 5  37IeMEHTApHBIX ~ UCXOZ0B, a  COOBITHIO T _ 10
3/IeMEHTapHBIX HCXO/IOB. Takum obpa3zom, COOTBETCTBYIOLIHE BEPOSITHOCTH:
5 1
&) 2008
10 1
PliN=—"=—=.
) 30003

TunuuyHasi TIpOBepKa MHOTHX 3aJiau 10 TepBepy OCYIIECTBJISIETCS C TOMOILBI0 TeopeMbl 0
CyMMe BepOSATHOCTeH COOBbITHH, 00pa3ywIux MoJHYI rpynny. B Hamem ciydae
cobbrmus 4 &: Co6pa3y}0T MOJIHYI0 TPYIy, a 3HAuuT, CyMMa COOTBETCTBYIOIIUX

BEPOSITHOCTEH ZI0/DKHA 00s13aTe/TbHO PaBHATHCS €MHULIE: PA+ PE+ PO =1
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P(ﬂj+P(Ej+P(C}:é+l+l:§+

ITpoBepuM, Tak /M 3TO: 6 3 6 , B uéM w
X0Tenoch yoeauTbesl.

1 1 1

al—, bi—, BI=

OTBeT: 2 & 3
B npuHLMIIe, OTBET MOYKHO 3aMMCcaTh U TOpOOHee, HO JIMUHO S TIPUBBIK CTAaBHUTh TY/la TOJIBKO
yKc/Ia — 10 TOW MPUYKMHe, UTO KOT'/la HauKMHaelllb «IITaMIoBaTh» 3alaui COTHSIMU U ThICSTUaMH,
TO CTPEMHUIIbCS MaKCUMajbHO COKPAaTUTh 3aluch pelleHus. K I0By, O KpaTKOCTH: Ha

TIPAaKTHKe PaCIpOCTPaHEH «CKOPOCTHOM» BapyUaHT OOPMJIEHNsI peleH s :

Bcero: 15 + 5 + 10 = 30 wmapoB B ypHe. [lo Knaccuueckomy oOmpezeeHuto:
15 1

pj. = —=—
3002 - BEPOSITHOCTH TOTO, TO U3 YypHBI OygeT wu3BlAeuéH Oenblidi  1Iap;
501

px = = —
3006 BEPOSITHOCTh TOTO, TO U3 YPHbI OyJeT U3B/IeUéH KpaCHbIM IIIap;
1

pq = — -
30 3 _ BEPOSITHOCTh TOTO, TO U3 YPHBI Oy/1eT U3B/I€UEH YEPHBIH IT1ap.
a) l B l E) l

OtBer: < 6 3

OfHako ecly B YCJIOBUM HECKOJbKO IMYHKTOB, TO pellleHHe 3auyacTylo yAoOHee ohopMHUThH
TIepBBIM CII0COOOM, KOTOPBIM OTHUMaeT YyTh OOJIbIlle BpeMeHH, HO 3aTO BCE «pacK/ia/IbIBaeT Imo
TI0/I0UKaM» U N103BOJISIET Jierye COpUeHTUPOBAThLCS B 3a7layve.

IIpakTHueckoe 3ansaTre Nel3
PemeHne npocTenimmx 3aZiau Ha oripeiesieHle BEPOSITHOCTH C MCITI0/Ib30BaHHWEM TeopemM
CJI0XKeHUsI 1 YMHOXKeHUSI BepPOSITHOCTEH.

3agaua 2

B marasun noctymuio 30 X0I0JUIbHUKOB, TSITh U3 KOTOPBIX UMEIOT 3aBOZICKOM JiedeKT.
CryuaiiHbIM 00pa30M BBIOMPAIOT OJJMH XOJI0JHW/IBbHUK. KakoBa BEpOSITHOCTD TOTO, UTO OH
Oyzet 6e3 gedekra?

Bri6epuTe 11e71ecoo6pa3sHblii BapyaHT 0()OpM/IeHHsI U CBepbTech C 00pasLioM BHU3Y CTPAHULIBL.

B mipocTeiimx npuMepax KOJUYeCTBO OOIIUX U KOJIMYECTBO OJ/IarONpUsSTCTBYIOIINX UCXO/I0B
Jie)KaT Ha MIOBEPXHOCTH, HO B OOJIBIIIMHCTBE C/TyyaeB KapTOIIKY MTPUXO/UTCS BbIKAMbIBATh
caMmocTosiTesibHO. KaHOHWYHAs cepust 3a/1a4 O 3a0bIBUMBOM abOHeHTe:

3agaua 3

Habwupas Homep TesiedoHa, aboHEHT 3a0bL /[Be Moc/efHe [U(PHI, HO TTOMHUT, YTO O/IHA U3
HUX — HOJIb, a [ipyrasi — HeuéTHas. HalTi BepOsITHOCTb TOTO, UTO OH HaOepET MpaBU/IbHBIN
HOMep.

ITpumeuaHue: HoMb — 3Mo uémHoe uucao (Oeaumcs Ha 2 6e3 ocmamka)

PemreHue: cHauasia Haliziém o011iee KOJIM4eCTBO UCXO/0B. [10 yc/ioBHUIO, aOOHEHT TTIOMHUT, UTO
o/iHa U3 1IUdp — HOMb, a Apyras 1iudpa — HeuéTHasi. 37iech paljioHaIbHee He MY/IPUTh

C KOMOMHATOPUKOM U BOCTIO/Ib30BATLCSl MeNmMoo0oOM NpsIMO20 nepeyuc/aeHust ucxooos. To
€CTb, PH 0(hOPMJIEHUH peIlIeHUs TTPOCTO 3alTUChIBAEM BCE BO3MOYKHBIE KOMOWHAIUU:

01, 03, 05, 07, 09

10, 30, 50, 70, 90
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Y MO CYUTBhIBaeM ux — Bcero: 10 ucxonos.
BaronpusTCTBYIOILINIM UCX0/, OJWH: BEPHBII HOMED.

ITo K/IaCCUYeCKOMY OIlpeie/IEHUIO:

1
p=—=01

10 — BEPOSITHOCTB TOT'0, UTO aDOHEHT HabepET MpaBU/ILHBIA HOMED
OtBet: 0,1

Tema 4.2 CyyaiiHasi Be/IMUMHA, ee (PYHKIUs pacnpe/eeHust
IIpakTnueckoe 3ausatue Ne 14
Tema 3aHaTus: Ilo 3alaHHOMY YCJIOBUIO TIOCTPOUTD Psifi Pacripe/ie/ieHusi ClTydaifHON BeTMYUHBI
Llens: hopmupoBaHue UCCIe0BaTeNbCKOr0 NOAX0/a K pellleHu0 3aia4y
1. B ypHe 7 mapoB, U3 KOTOPBIX 4 romyObIX, a OCTalbHbIe KpacHble. VI3 3TO YPHBI U3B/I€KAOTCS
TpM 11apa. HailiiuTe 3akKoH pacrpejiesieHUs] AUCKPETHOW CyyaliHOM BeJIMUKMHBI X, paBHOW UMCTy
rosiyOBIX I1apOB B BEIOOPKe.
2. Haiitu pyHkiuto pacrnipesiesienust F(X) ¥ MOCTPOUTD ee rpaduk.
Havitu cpesiHee KBaipaTUUHOEe OTK/IOHEHME C/IydyaliHOW BeJIMUMHBI X, 38/JaHHOW 3aKOHOM ee
acrnpepeneHus:
Xi 1 2 3 4 5 6 7 8
Pi 0.3 0.2 0.1 0.1 0.2 0.01 |0.08 [0.01

Tema 4.3. MaTemaTHuecKoe 0)XUAQHHE U AUCIIEPCUs CTyYaiiHOM BeTMUHUHBI
IIpakTHyeckoe 3ansaTue Ne 15

Tema 3aHATHUS: HAXOXKJeHUe MaTeMaTU4eCKOro OXKUJaHus, JUCIIePCUY U CpeJiHero
KBa/IpaTUUHOT'O OTK/IOHEHHS JMCKPETHOM C/TyuyaliHOW BeJIMUMHBI 33ZJaHHOM 3aKOHOM
pacripefiesieHust

Llesie pabOTBI: HAXOAUTE MaTeEMaTUUECKOe OXKU/IaHWe, TUCTIEPCUIO U Cpe/iHee KBaZlpaTUYHOe
OTKJ/IOHeHHe C/Iy4YalHOM Be/IMUMHBI 10 3a/JaHHOMY 3aKOHY ee pacrpe/esleHus;
[laHo: 11 — NOpsAKOBBIM HOMED BapuaHTa CTy/leHTa.
xin—10n-6n-2m+1n+3n0+5n+8

pi0,17 0,03 0,16 0,07 ? 0,4 0,04 0,01

Havru:

BeposgTHOCTE TOrO, UTO C/yyariHas BelMuMHa X MPUMeT 3HaueHue 1 + 1;
CocTaBUTH 3aKOH pacrpe/iesieHus: CIy4yaliHOU BeJTMUHHBI X;

MaTtemarrueckoe 0kKU/laHve, IMCIIePCUI0 U CpeJiHee KBaJ|paTUYHOe OTKJIOHEHHWE JMCKPETHOW
CJTy4allHOU BeJTMUVHBI;

HaliTi uncnoBble XapakTepyuCTUKY C/1y4ailiHOM BeJIMUMHbI “X”. BapuaHThI:
Xi-3457

pi 10a2-3a 15a2-5a 8a2-3a 17a2-4a-1

Xi-2359

pi 5a2-3,5 3a2-2a-1,5 15a2-9a-2 4,5a-3,5

Xi23811

pi 41a2-20 23a2-16a 30a2-12a-6 6a2-32a+20

Xi571118

pi 10a2-4a-1 6a2-2 5a2-a-1 4a2-1

Xi2358

pi 15a2-3,5 6a-3a2-2,1 8a2-1,5 2a-0,9

6.

Xi7101113

pi 70a2-6 5a2 20a2+12a-5,3 5a2-28a-8,7

KoHTponbHbIe BOMPOCHI:

HazoBuTe uncioBble XapaKTePUCTUKUA JUCKPETHOM C/Iy4aliHOU BeJIMUUHBI.
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3anuiuunTe (hopMyly HaXOXKJeHUs MaTeMaTUUeCKOr0 OXKUZaHHSI.
3anuimTe (OpMyJly HaXOX/eHHsl JUCIIePCUN U CPeJHero KBa/ipaTUYHOIO OTKIOHEHUSI.

Pa3pen 5. OcHOBHBIe UMC/IeHHbIE MeTO/bI
Tema 5.1 Unc/ieHHOe HHTerpHUpOBaHUe
IIpakTHyeckoe 3anaTHe Ne 16
BrruricsieHne WHTerpasos 1o GopmyJ/iam NpsIMOYroJIbHUKOB, Tpamnenuii u popmysne CUMIICOHA.
OreHKa MorperHoCcT!
[ x’dx
Mpumep 1. Buluncnuts no Gopmyne NpaMOYrofibHUKOB 2 . Hawitv abcontoTHyto u
OTHOCMUTESbHYO NOrPELUHOCTU BbIYUCTIEHUN.

PeLueHune:

Pa3o6bém 0Tpesok [a, b] Ha HecKonbKo (Hanpumep, Ha 6) paBHbix YacTei. Toraa a =0, b
b—a 5-2 1

Ax =—
=3, 1 6 2
x.=a+k.Ax

1
=2+0.2=2

1
x=2+1.2=25

1
X%=2+2.2=3

1
%=2+3.2=3

1
x=2+4_.2=4

1
X5=2+5 2=4',5
(x0) =2%=4
f(x1)=2,52=6,25
f(x2)=3?=9
f(xs)=35%°=12,25
f(xs)=4°=16
f(xs)=45*= 20,25

x 2,25 3 35 4 45
y 4 625 9 12,25 16 20,25

Mo dopmyne (1):

(4+625+9+1225+16+20.25)=—-67,75=33875

b | =
b | =

1
| x g

Ina Toro, uTOObI BBIYMCIUTL OTHOCHUTEJIbHYO NMOrpeLlIHOCTb BblYMCIIEHMI, HAZO HANTU TOYHOE
3Ha4vYeHne nHterpana.:
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3 3, 3 3 3 3
A=|39-33875/=5.125
5125

d=—"—"--100%=1314%
39

BbluncneHna npoxoannu A0MAro v Mbl NOSyYMvM A0BOSIbHO-TakK rpy6oe okpyrneHue. YTtobel
BbIYMCIUTL STOT MHTErpasn ¢ MeHbLUUM NPUOTIMKEHUEM, MOXXHO BOCMNONb30BaTbLCA TEXHUYECKUMM
BO3MOXHOCTAMM KOMMbIOTEPA.

Ina HaxoxaeHna onpeaenéHHoro MHTerpana MeToAoM NPAMOYTofIbHUKOB HEOOX0AWMO BBECTH
3Ha4YeHWs NoabIHTErpanbHOM PyHKUKK f(x) B pabouyto Tabnuuy Excel B amanasoHe x € [2 ;5] ¢
3anaHHbIM warom Ax = 0,1.

1. OTKpbIBAEM YNCTbIA paboymnit NUCT.

2. CoctaBnsaem Tabnuuy aaHHbIX (X U f(x)). MycTb nepBblit cTonbel OGyaeT 3HaYeHUAMHK X, a
BTOPOM COOTBETCTBYIOLLMMU nokasatenamu f(x). [ina atoro B A4einky A1 BBoAMM
CnoBo AprymeHT, a B aueiky B1 — cnoBo @yHkyuma. B Aueiky A2 BBOAMUTCA NepBOe 3HAYEHUE
aprymMeHTa — nesas rpaHvua ananasoHa (2). B auenky A3 BBOAWTCA BTOPOE 3HAYEHUe

aprymMeHTa — fieBa rpaHvua aAvanasoHa nikoc war noctpoenus (2,1). 3atem, Bblaenus 6110k
Aveek A2:A3, aBTO3anofIHEHNEM NOyYyaeM BCe 3HAYEeHWUA apryMeHTa (3a npaBblid HUXHWUI

yron 6roka npotArMBaem Ao AYerkn A32, A0 3HaUYeHUs X=5).

3. [Jlanee BBOAWM 3HauyeHWs noAblHTErpanbHOW PyHKUMKU. B Aueliky B2 Heobxoaumo 3anucatb
eé ypaBHeHue. [ina atoro TabnuyHbln Kypcop He06X0AMMO YCTaHOBUTL B AYeliKy B2 1 ¢

Knaeuatypbl BBeCTU dopMyny =A242 (Npu aHIMMKCKON packiaxke Kknasnatypsbl). Haxnvaem

knasuwy Enter. B auevike B2 noasnaetca 4. Tenepb He06X0AMMO CKONMPOBaTh PYHKLMIO U3
Auverikn B2. ABTO3anonHeHem konvpyem a1y popmyny B AvanasoH B2:B32.
B pesynbTate AomkHa ObiTb NosydeHa Tabnuuya AaHHbIX ANA HAXOXAEHUS MHTerpana.

4. Tenepb B A4eitke B33 MoxeT ObITb HARAEHO NPUONMKEHHOE 3HAYEHWE MHTerpana. Onqa aToro
B AYeiKy B33 BBoanm dpopmyny = 0,1% 3atem BbidbiBaeM MacTtep PyHKUWUIN (HaXKaTMem Ha

naHenu MHCTPYMEHTOB KHOMKM BecTaeka dyHKuum (f(x)). B noasuBLLemMcA AnanoroBoM OKHE
MacTep ¢yHkuyuu-war 1 us 2 cnesa B none Kareropus Boibupaem Matematuyeckve. Cnpasa

B none PyHkuua - pyHkymo Cymm. Haxxumaem kHonky OK. MoAasnaeTca Avanorosoe OKHO
Cymm. B paboyee none MblLLblO BBOAWM AvanasoH cyMMupoBaHua B2:B31. Haxvmaem

kHonKy OK. B Aaueiike B33 nosBnsaeTca npubnmxEHHOE 3HaYEHWE CKOMOrO UHTEerpana ¢
HepocTaTtkom (37,955) .

CpaBHuBas nonyyeHHoe NpubnmxéHHoe 3HauYeHne C UCTUHHBIM 3HauYeHueM uHTerpana (39), MoXHO
BMAETb, YTO OLIMOKA NPUONMKEHUA MeTOAa NPAMOYIOSIbHUKOB B IAHHOM Clyyae paBHa

A=1|39-37,955| = 1,045

a= % -100% =0.02679 - 100% =~ 2,68% .

[SIE]

[cos xdx
TMpumep 2. Ucnonb3ys MeTOA NPAMOYTONbHWUKOB, BbIYUCINTL & C 3aaaHHbIM Wwarom A x =
0,05.
PelueHune:

1. Ina HaxoxaeHusa onpedenéHHOoro nHTerpana sHauyeHus noablHTerpanbHOM

T
xE |:D; :|
dYHKUMK f(x) AOMKHBI ObITb BBEAEHBI B padouyto Tabnuuy Excel B AvanasoHe c

34



3anaHHbiM Wwarom Ax = 0,05. B cosaaHHyto yxe Tabnuuy AaHHbIX B AYeiky A2 BBOANUTCH
nesasn rpaHuua uHterpuposanua (0). B Aueiky A3 BBoAMTCA BTOPOE 3HAYEHUE aprymMeHTa —

nesasn rpaH1La avanasoHa nnrc war noctpoenus (0,05). 3atem, Bblaenus 6nok Aaueek A2:A3,
aBTO3aMoSTHEHUEM NONyYyaeM BCE 3HAYEHWUA apryMeHTa (3a NpaBbli HUXHWI yron 6roka

npoTtAarMBaem A0 A4erikn A33, A0 3HaveHus x=1,55).

2. [anee BBOAMM 3Ha4YeHUA NoAbIHTErpanbHoi GyHKuMK. B Aveitky B2 Heo6xoanmo 3anucatb
eé ypaBHeHue. [Ina atoro TabnuyHbIi Kypcop Heo6X0aMMO yCTaHOBUTL B AYeiKy B2. 3aech
ZOSMKHO OKas3aTbCA 3HaYeHne KOCUHYCa, COOTBETCTBYIOLLEE 3HAYEHUIO apryMeHTa B AYeiiKe
A2. [InAa nonyyeHnaA 3HaYeHUA KOCUHYCa BOCNOSb3yeMce cneLmuanbHon GyHKUMEN: HaXXMMaeM

Ha naHenun MHCTPYMEHTOB KHOMKY BcTaBka dyHKuymK ( f, ) . B noABMBLUEMCA AMATTOrOBOM OKHE
MacTtep ¢yHKummu-war 1 u3 2 cnesa B none Kateropua Buibupaem MatemaTtnyeckue. Cnpasa

B none OyHkuma - yHkumio COS. Haxxnumaem kHonky OK. MoAasnAeTca AvanoroBoe

okHO COS. HaBeas ykasaTesnb MblLLIM Ha CEPOE NOJIE OKHA, NPW HaXXaTow fIeBOM KHOMKe
cABUraem norsie BnpaBo, YToObl OTKPLITL cToN6el AaHHbIX (A). YkasbiBaeM 3HauYeHue
aprymMeHTa KOCMHyca LLEeNYKoM Mbllin Ha Aveirke A2. Haxxuvaem kHonky OK. B aueiike B2

nosenaetca 1. Tenepb HEOOXOAMMO CKONUPOBAaTb GYHKLMIO U3 AYeiku B2. ABTO3anoNHeHWeM
Konupyem aty dopmyny B AnanasoH B2:B33. B pesynbrate AomkHa ObiTb NonyyeHa Tabnuua
AaHHbIX ANA HaXoXAeHUA nHTerpana.

3. Tenepb B Aueitke B34 moxeT OblTb HARAEHO NPUONMKEHHOE 3HAaYeHWe MHTerpana. na atoro
B AYerKy B34 Beoanm popmyny = 0,05% 3aTem Bbi3biBaeM Mactep PpyHKLMIK (HaxKaTuem Ha

naHenu MHCTPYMEHTOB KHOMKK BeTaska dyHKuum ( ( f,)) . B noasuBLLEMCA ANMATIOrOBOM OKHe
MacTep ¢yHkuymu-war 1 u3 2 cneea B none Kareropus Boibupaem Matematuueckve. Cnpasa

B nose ®yHkumMAa - dyHkuymio Cymm. Haxxumaem kHonky OK. [NoABnAeTca AnanoroBoe OKHO
Cymm. B paboyee none MblLbio BBOAWM AWanasoH cyMMUpoBaHua B2:B32. Haxxvmaem

kHonKy OK. B Aaueiike B34 nosnsaeTca npubnmkEHHOe 3HaYeHUe MCKOMOro UHTerpana ¢
n36bITKOM (1,024056).

CpaBHMBaFI nony4yeHHoe npwénmméHHoe 3Ha4yeHune ¢ ICTUHHbIM 3Ha4YeHnem

= oha|m

ey b2 |

T
{ cos.xcir:smxj =sin ——sn0=1-0=1)
WHTerpana ¢ 2 , MOXHO BMAETb, 4TO OLMBKa
NpuBnKeHna MeToaa NPAMOYroNbHUKOB B IAHHOM Cllyyae paBHa

A =|1,024056 —1|=0,024056

0.024056

&= -100%% = 2.41%

MeToa Tpaneuuit 06bl4HO AaéT Bonee TOYHOE 3HAYEHME UHTEerpasna, YemM MeToA NPAMOYTONbHUKOB.
KpuBonuHenHas Tpaneyua 3aMeHsAeTCsa Ha CyMMY HECKOSBbKUX Tpaneuui u npubnmxEéHHoe sHaueHne
onpenenéHHOro MHTerpana HaxoAUTCA Kak cymma nioLaaen Tpaneumi
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Mpumep 3. MeTonoM Tpanewuui HanTn © c warom Ax=0,1.

PeLueHne.

1.
2.

OTKpbIBaEM YUCTLIN paboumnii NUCT.

CoctaBnaem Tabnuuy AaHHbIX (X U f(x)). MycTb nepsblit cTonbel 6yaeT 3HaYeHUaIMU X, a
BTOPOM COOTBETCTBYIOLMMHM NokasaTenamu f(x). na atoro B A4eiky A1 BBoAUM

cnoBo AprymeHT, a B ayerky B1 — cnoso @yHkyuA. B Aueiiky A2 BBOAMTCA NepBOe 3HAYEHUe
aprymeHTa — nesas rpaHuua ananasoHa (0). B Aueiky A3 BBoAWUTCA BTOPOE 3HAYEHUE
aprymeHTa — nesas rpaHvua avanasoHa niroc war noctpoenusa (0, 1). 3atem, Bolaenus 610K
AveeKk A2:A3, aBTO3anosIHEHWEM NOsyyaemM BCe 3HaYeHWA apryMeHTa (3a npa.blid HUXHKUIA
yron 6noka npoTaruBaem Ao A4erkn A33, [0 3HaYeHus x=3,1).

Janee BBOAUM 3HAUYEHWA NOABIHTErPaNbHOM QyHKUKMK. B Aaueiiky B2 Heobxoanmo 3anucatb
eé ypaBHeHue (B Npumepe cuHyca). [na atoro TabnuuHbIi Kypcop He0OX0AWMO YCTaHOBUTL B
AYenKy B2. 3aecb A0MKHO OKa3aTbCA 3HAaYeHUE CUHYCa, COOTBETCTBYIOLLEE 3HAYEHWUIO
aprymeHTa B Averke A2. 1na nonyyeHnA 3HauyeHUA CMHyca BOCNOSb3yemMcs crelunansHom
PYHKUMEN: HAXKMMAEM Ha NaHesnn MHCTPYMEHTOB KHOMKy BcTaBka pyHkummn f(x). B
noABMBLUEMCA ANanoroBom okHe Mactep dyHKuuu-war 1 u3 2 crnesa B nose Kateropua
BblOupaem Matematuueckue. Cnpasa B none PyHkuua - dyHkumio SIN. Haxvmaem

kHonky OK. NoaBndaetca anvanorosoe okHO SIN. HaBead ykasatenb MbILLKW Ha cepoe none
OKHa, MPKW HaXXaToW NeBOW KHOMKe cABUraem nose Bnpaso, YTOObl OTKPbITL CTONOEL AaHHbIX
(A). YkasblBaeM 3HaUYEHWE apryMeHTa CMHyca LenyKoM MbILLK Ha Aaderke A2. Haxvmaem
kHonky OK. B aueiike B2 noasnaAetcs 0. Tenepb Heo6x0AMMO CKONMMPOBaTh PYHKLUIO U3
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Aveiikn B2. ABTO3anonHeHnem konvpyem aty ¢popmyny B AvanasoH B2:B33. B pesynbTate
AomkHa BbITb MonyyeHa Tabnuua AaHHbIX ANA HAXOXAEHWA MHTerpana.

4. Tenepb B Aueike B34 moxeT ObITb HARAEHO NPUONMKEHHOE 3HAYEHWE MHTErpana no MeToay
Tpaneuuin. Ana atoro B A4eiky B34 ssoanm ¢popmyny = 0,1*((B2+B33)/2+, 3aTemM Bbi3biBaeM

Mactep GQyHKUMI (HaXXaTMeM Ha NaHesnu MHCTPYMEHTOB KHOMKK BeTaska ¢yHkumu (f(x)). B
noABMBLLEMCA AMAnoroBoM okHe Mactep dyHKuuu-war 1 u3 2 cnesa B none Kateropua
BblOupaem Matematuueckue. Cnpasa B none PyHkuua - dyHkymo Cymm. Haxxnumaem

kHonKy OK. MoasnseTtca avanorosoe okHo Cymm. B paboyee none Mbllblo BBOAWM AManasoH
cymmnpoBaHua B3:B32. Haxvmaem kHonky OK v ewé pas OK. B aueike B34 noasnaetca
NPUBIMKEHHOE 3HAaUYEHWEe UCKOMOro UHTerpana ¢ HeaocTtatkom (1,997) .

CpaBHMBaFI nony4yeHHoe npwénmméHHoe 3Ha4yeHune ¢ ICTUHHbIM 3Ha4YeHnem

=
( [5111 xdx= —{:05)4; =—cos T—(cos0)=—(-1)+1=2).
MHTerpana © MOXHO BUAETb, 4TO OLLKMBKa
npubnwxeHna MeToaa NPAMOYroNbHUKOB B IAHHOM CJlyyae BrosiHe npuemnemMas Ana npakTuku.

A =[1,997 - 2|=|-0.003|=0,003

Ezg-l[}ﬂ%zﬂﬂﬂli -100% =015%

lll. PelweHne ynpamHeHUHN.

j‘exa[x

1. Bbluncnutb © MeTOAOM NPAMOYrofibHUKOB, pasaenus oTpesokK [0;1] Ha 20 paBHbIX
yacTen.

Omeem: [ ~6,021344, A=0.26656, J&=424%.

15
— mpu Ax=0]1.
2. BbIUMCNINTHL METOAOM Tpaneumin 1 =
[xa[x mpu Ax=01.
3. BbIUMCINTL METOAOM TpaneLmi ©

T odx
[ mpu Ax=1025.
4. BblUNCIUTL METOZOM Tpaneumii o x+4
4
[ (3% + 4+ 2)x.
5. BbluuMcnuth © pasaenus oTpe3ok [0;4] Ha 40 paBHbIX YacTew.
todrx
6. BblunciuTb © x+1 pasaenve oTpesok [0;8] Ha 40 paBHbIX YacTew.
1

[ toxebempn Ax=02.
7. Bbluncnutb ¢

Tema 5.2 UncienHoe aud¢epeHIupoBaHue
IIpakTHueckoe 3ansaTe Ne 17
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Tema 3aHaTUSA: Pemenre 3azia4y Ha HaXOXKJeHUe TI0 TaOIMYHO 3alaHHON GYHKIWY (TIpH N = 2), PYHKLIWH,
3a/laHHOW aHa/TMTUYeCKH
Lensb: pacivipeHue U 3aKperjieHue TeOpeTUYeCKUX 3HaHU!

Haitru Yy (1) u y'(1) gns gyskuum y (x), 3a8aHHON Tabanuei
X -3 -1 0 2 3 4
y 5 2 -4 -1 6 5

7. IIpoMexyToOYHas1 aTTeCcTaus.

[TpomexxyTouHasi arTecTauysi Mo yueOHOM aAucruruivHe «MaremaThKa» TPOBOJAWTCS B
dbopme 3K3ameHa (3 cemecTp).

K mpome)XyTo4yHOM aTTecTaljy 1o yueOHOM AUCLIMITIMHE [IOTTYCKAIOTCS BCe CTY/IEeHTBI.
[Tpu siBKe Ha MPOMEXXYTOUHYIO aTTeCTAL[UIO CTYZileHTaM HeoOX0AUMO UMeTh 3aUeTHYI0 KHIXKKY.
[To pe3ynbTaTam BCeX BU/IOB OLEHOYHOM [esTeNbHOCTU CTYZEHTY BBICTaB/IseTCs OTMeTKa II0
yuebHoM pucturiiviHe. Illkana OLIEHOK: «OTJIMUHO», «XOpOLLO», «YZOBJE€TBOPUTELHOY,
«HEYJI0B/IeTBOPUTEJILHO».
CryzieHTbl, He TpolLIe/llle TPOMEXYTOUYHYI0 arTecTallil0 B YyCTaHOBJEHHOE BpeMsl IO
YBa)KUTE/IbHOW TPUUUHe, IO/ATBEP)KIEHHOW [IOKYMEHTa/JbHO COOTBETCTBYIOLIMM [JOKYMEHTOM,
CZa0T e8 MH/AMBU/lya/IbHO, B YCTAaHOB/IEHHbIE CPOKHY .

Bonpocs! ajis 3k3ameHa (3 cemecTp)

Bonpocsl st npoBepku ypoBHsi 00yueHHocTH «3HATH»

1. Onpepenenve KOMIUIEKCHbIX uncen. OcHOBHble  (OPMbI  KOMIUIEKCHBIX — UMCeJl.
I'eomeTprueckast MHTepIipeTaLyisi KOMIIJIEKCHBIX UMCesT

2. [leicTBUS C KOMILIEKCHBIMUA UMC/IaMH, TIPe/ICTaBIEHHbIMU B pa3inuHbIX opMax. [lepexon

oT anrebpanyeckoil GOpMbI K TPUTOHOMETPHUUECKOW ¥ 00paTHO

MHoOXecTBO U ero 3/eMeHThI. [IycToe MHOXXeCTBO, ITOZIMHOKeCTBa HEKOTOPOT'0 MHO>KeCTBa.

4.  Oneparuu Haj MHOKecTBaMu. OToOpa)keHHe MHOXecCTB. [ToHATHe (HYHKIMU U CIIOCOOBI ee

3a/laHus], KOMIO3ULMs (DYHKIIUIA.

OTHowenus, X BUABI U CBOMCTBA. [Juarpamma Benna. UncioBele MHOKeCTBa

Onpepgenenve rpada, BuAbl rpadoB: TMOMHbIE, HEMNOHbIe. DjeMEeHThbl rpada: BepLIWHbI,

pebpa; crereHs BepivHbL. Lluks B rpade. CesizaHHbIe TPadbI

7.  DyHKUMU OHOU He3aBUCUMOM repeMeHHOM. [Ipesiensl. HerpepbiBHOCTb (PyHKIM

8. IIpou3BojHasi, reoMeTpruueckuii cMbicil. MccienoBanue QyHKIWN

9. HeonpegeneHHslii nHTerpan. HemocpescrBeHHOe MHTerpyUpoBaHUe. 3aMeHa repeMeHHON

10. DyHKIMM HECKOJIbKUX IepeMeHHbIX. [IpuiokeHuss MHTerpaja K peLIeHUI0 IPUKJIaJHBIX
3azau. YacTHble NpoM3BOJHbIE

11. 3agauu, npuBoAsiye K AuddepeHIIMaTbHbIM yPaBHEHHUSIM.

12. OuddepeHuanbHble YpaBHeHUS] C pa3fesiolUMUCT TepeMeHHbIMUA. OO1jue U YacTHbIe
peleHusl.

13. OpgHopopHble fuddepeHIanbHbIE YDAaBHEHMS [1€PBOTO MOPSKA.

14. JlvHeiiHble OIHOPO/IHbIE YPaBHEHHSI BTOPOI'O MOPsi/Ka C MOCTOSTHHBIMU KO3 pULIIeHTaMU

15. Yucnossle psazbl. CXOAUMOCTb U PACXOZAUMOCTb UMC/IOBBIX PS/IOB.

16. TIpu3Hak cxogumoctu lamambepa. TTpusHak cxomumocTt Kot

17. 3HakomepemeHHbIe psiibl. AGCO/IOTHAS U YC/IOBHAsI CXOJUMOCTH PSiZIOB.

18. TlIpu3Hak Jletibauiia. CterneHHble psabl. Psapr Oypbe

19. TlonsaATHe cOOBITHSI U BEPOSTHOCTA COObITUsA. [JocTOBepHble W HEBO3MO’KHBbIE COOBITHSI.
Kraccuueckoe ornpesiesieHre BepOSITHOCTH.

w

SR

20. TeopeMa c/10)keHHsI BeposiTHOCTel. TeopeMa yMHO)KeHHUsI BePOSITHOCTeN

21. CnyuaiiHas BeniiurHa. [IUCKpeTHas U HellpepbIBHAs CTy4alHble BeJIMYNHBI.

22. 3aKOoH pacnpejie/ieHusl CTyuyaliHOW BeTMUUHbI

23. MaremaTtrueckoe OXUZAHWe [UCKPETHOM CIy4yalHOM BeauuuHbIL. [lucnepcus

CTy4aiiHOUM BeJTMUMHBI.
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24. DopmyJipl IPAMOYTOMbHUKOB. PopMmyia Tparnernui. ®opmyna CuMIICoHa.
25. UucnenHoe I depeHIMpOBaHUE. DopMyiibl NpUOIKEHHOTO
I depeHIIMPOBaHNs, OCHOBaHHbIE Ha MHTEPIOJISALIMOHHBIX (popMynax HeloToHa.
26. YucneHHoe pellleHre 0ObIKHOBEHHBIX /i depeHIMabHBIX YDaBHEeHHIM
27. OrmpepiesieHrie KOMIUIEKCHBIX YUCeJI.
28. OcHoBHbIe ()OpMbI KOMITJIEKCHBIX UKCEJ.
29. T'eoMeTpuyeckas MHTepIipeTarys KOMIIJIEKCHBIX UuCe/l.
30. dopmyna KOpHel KBaJipaTHOTO ypaBHEHHs C OTPULIATeTbHBIM JUCKPUMUHAHTOM.
31. [eiicTBuUs HaJ KOMITJIEKCHBIMU YMC/IaMU, TIPe/ICTaB/IeHHbIMY B pa3/IMUHbIX (popMax.
32. Tlepexog oT anrebpanueckoit (opMbl K TPUTOHOMETPHUYECKO# 1 00paTHO.
33. IIpousBosHas PyHKLMH, ee TeOMeTPUYECKU U (PU3NUeCKUI CMBICII.
34. HeonpeneneHnHslii uHTerpas. HermocpecTBeHHOe MHTErpupoBaHue. 3ameHa repeMeHHOM.
35. 3apauu, npuBosye K ArddepeHIaTbHbIM YPaBHEHHUSIM.
36. OO6ume u yacTHble pelieHus. [Topsifok AuddepeHLIaNbHOTO ypaBHEHMS.
37. OuddepeniuanbHble ypaBHeHUs C Pa3fe/IsSOLMMUCS rlepeMeHHbIMHU.
38. JIuHeliHble OJHOPO/IHbIE YDABHEHMUS [1ePBOTO MOPSKa.
39. OpHopogHble AuddepeHLabHbIe YPaBHEHHS TIEpBOTO MOpsiKa.
40. JluHeliHble OHOPO/IHbIE YDABHEHUS BTOPOI'O TOPsi/iKa C MOCTOSSHHBIMU KO3(QULIMeHTaMu
41. Yucsnossle psgpl. CXOAUMOCTb ¥ PaCXO0AUMOCTD YMC/IOBBIX PSAZOB.
42. Tlpy3HaKu CXOJUMOCTHU: MEePBbIM U BTOPOU MPU3HAKU CDAaBHEHMUSI.
43. TIpusHak cxogumocTH [ Anambepa. TTpusHak cxogumocTty Korm.
44. 3HakoriepeMeHHbIe psifibl. AGCOJIFOTHAs U yCJIOBHAsI CXOIUMOCTH PSiZIOB.
45. TIpusHak JleiiOHUIIA.
46. CreneHHble psifibl. O6/1aCTh CXOIUMOCTH CTETIEHHOTO psifia.
47. Panbl Pypee.
48. OcHOBHble KOMOMHATOpHBbIe KOH(Urypaluu: coueTaHWe, pa3MellleHHe U TiepecTaHOBKHU (C
TIOBTOPEHUsIMU U Oe3 TIOBTOPeHUH).
49. OcHOBHbIe TpaBUia KOMOMHATOPUKHU.
50. bunom Hrtorona. CBoiicTBa GMHOMUANTBEHBIX KO3((HUIEHTOB.
51. TMoHsiTHe COOBITHSI ¥ BEpPOATHOCTH COObITHUSA. JlOoCTOBepHblIe W HEBO3MO’KHbIE COOBITHS.
CoBMeCTHbIE 1 HECOBMECTHbIE COOBITHSI.
52. Knaccuueckoe oripeziesieHre BepOSITHOCTH.
53. TeopeMmsl Cl10XKeHHs] BepOSITHOCTEM.
54. TeopeMbl yMHOKeHUsI BEPOSITHOCTE.
55. ®opmyiia nosiHOM BeposSiTHOCTU U (hopmyria Baiteca.
56. TloBTOpenue ucnbiTanuii. @opmysa bepHyiu.
57. ®opmysbl NpAMOYro/ibHUKOB. @opmyna Tpanermii. @opmysia CuMIicoHa.
58. UucnenHoe auddepeniypoanue. @opmysibl  npubmikeHHOro auddQepeHLIpOBaHUs,
OCHOBaHHbIe Ha UHTEPIOJISALMOHHbIX (hopMyiax HbroTOHa.
59. YucsieHHOe pellieHre 0OLIKHOBEHHBIX U depeHIMaTbHbIX ypaBHeHU
Bonpocs! yisi npoBepky ypoBHsi o0yueHHocTH «Y METb»
1. TIpuMeHsTE MaTeMaTHYeCKHe METO/bI /ISl pelleHus1 Npo(eCCUOHAMbHbIX 3a/lau
2. Pemathb npUK/azHble 371eKTPOTEXHUYECKHe 3a/1aui MeTOZ,0M KOMIIJIEKCHBIX UrCesT
3. OnpefiensiTb MAKCUMYM MOLL[HOCTH B 1[I [IOCTOSIHHOT'O TOKAa C TIPUMeHeHreM NIPOM3BOHOM
5. BeuncaTs npocTeniye onpezeeHHble HHTerpabl
6. BbrunciaTh raomaau ¥ 00beMbl MpU TIPOeKTUPOBAHUU 00HEKTOB TPAHCIIOPTA C MPUMeHeHHeM
OIpe/ieJIeHHOr0 MHTerpara
7. BbINOMHATH pa3noxkeHue GyHKLIUN B psif Pypbe;
8. [Ipon3BOgUTHL pacueT 371eKTPUUECKUX Lierlell HeCUHY COMJabHBIX TIEPUOJUYECKUX TOKOB C
VICII0/Ib30BaHreM psifioB Dypre
9. PewaTp 3a/jauM Ha HaxXOXX[eHWE MaTeMaTUYeCKOro OXKWJAHWS U JUCIIePCHUH TIPU OLieHKe
3pPeKTUBHOCTU 3aKa30B W OOCTy)XMBaHUsI TOTpebuTesieli ycjayr W TIpU OLeHKe CUCTeM
Ha/Ie>KHOCTH, 6€30MMacHOCTH ¥ KayeCTBa yC/IyT Ha KeJie3HOIOPOKHOM TPaHCIIOpTe
10. BbINOSTHATE AeHCTBUS HaJl, KOMILJIEKCHBIMU UMCJ/IaMH, TIPe/ICTaB/IeHHBIMU B pa3HbIX (hopMax
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11. HaxoauTb NMpoW3BOAHYH (DYHKLMM, BBIYUC/ISATH MHTErpasbl METOZOM HeNoCpeJCTBEeHHOTO
VIHTerpUPOBaHUS U MeTO/I0M 3aMeHbI

12.Pemats 0ObIKHOBeHHBIe v depeHIanbHble YpaBHEHHUS

13. UccnenoBath psj, Ha CXOAUMOCTD, pacK/iajblBaTh (YHKLMIO B psif, Teliopa

14. BpInoyiHATH pa3noxkeHue QpyHKIMiL B psig Pypbe

15. Permath ripocreiitiie KOMOMHATOPHLIE 3alaui

16. Pemath 3ajaum Ha HaXOXKeHHE BEPOSITHOCTH COOBITHS

17. Pematb 3a/jau Ha HaxOXX/leHHe MaTeMaTUueCKOro OXKUaHus U JUCIIepCUn
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