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1. O0mme moJ10KeHUs

Kypc Bbicmielt maremMatMku — OJMH U3 0a30BBIX KypCOB, Ha KOTOPHIE
onuparoTcst 0o1enpodecCuoHaNbHbIE JUCIUIUIMHBI U TUCUUIIMHBI CIICIUATU3aI|H.
MaremMaTuyeckue HAayKd HMrpaloT OIPOMHYIO pOJib B 0OOpa30BaHUM COBPEMEHHOIO
BBICOKOKJIACCHOI'O CIIELMAJINCTa B 3KOHOMHUYECKOW OO0NACTH, NPENOCTaBIsAs €My
amnrapar HWCCIIEIOBaHMs, AUCUUIUIMHUPYS, @pUydas K CTPOTUM JIOTHYECKUM
paccyxxaeHusiM. [1oCKONbKY S3bIK M METOAbl MAaTEMAaTHUKUA IIMPOKO HCIOJb3YIOTCS
IPpU COBPEMEHHOM IMPENOJABAHUM BCEX €CTECTBEHHOHAYYHbBIX, TEXHUYECKUX U
HKOHOMUYECKUX JUCLHUIUIMH, MaTEMaTHKa U3Y4aeTcs C IMEPBOTO CEMECTpa B JIIOOOM
BBICIIEM HWH)XEHEPHOM HWJIM HSKOHOMHYECKOM Y4YeOHOM 3aBEJE€HUU, M Ha Hee
BBIJICJISICTCS 3HAUUTEIbHAS YAaCTh OIOJKETa BPEMEHH CTYICHTA.

[Ipennaraemas pabouasi mporpamMma COCTaBJieHa B COOTBETCTBHM C OOIIEH
nporpaMMoil IO MaTeMaThKe s 3KOHOMHMYECKoro HampasieHuss BY3os
Poccuiickonn @enepanun. Kypc mareMaTWku, OTpaXEHHBIM B JAHHOM NpPOrpamme,
COIEP)XUT B cebe cieaylolue OCHOBHble uyacTu: auddepeHunansHoe u
MHTErpajJbHOE HUCUYUCICHUE (DYHKIMA OJHOM M HECKOJbKHX MEPEMEHHBIX, TEOPHUIO
pPAIOB, MOHATUE O NU(DPEPEeHIHATBHBIX YPaBHEHUSX, JIEMEHTBI TEOPHUH MHOXKECTB,
MaTEMaTUYECKUE OCHOBBI TEOPUU BEPOSITHOCTEH, OCHOBBI JIMHEWHOW anreOpsl H
aHaJUTUYECKOW reoMeTpud. L{enp untaemMoro Kypca — J1aTh CTYAEHTY MPEICTaBICHUE
O KJACCHYECKMX MATEMaTHYECKUX METOJAAX M HMX NPUMEHEHUM K PELICHUIO
MPUKIAAHBIX M KOHKPETHBIX DJKOHOMHMYECKHX 3a/lad; TPUBUTH HEOOXOIUMYIO
MaTeMaTHUYECKYI0 KYJIbTYpY M pPa3BUTh TEXHUKY MATEMATHUYECKUX BBIYMCIICHUM;
O3HAKOMUTh CTYAIGHTA C HUCTOpPUEH pa3BUTHsI MATEMaTHYECKOM HAyKHM M POJIbIO
POCCHICKHX M COBETCKMX YYEHBIX B €€ CTaHOBJIEeHUU. CyIIECTBEHHOE 3HAUECHHE MPU
MPaBUJILHOW OpraHu3anuu oOydeHus 000N MaTeMaTHUYeCKOW MUCHUIUIMHBI UMEET
caMoCTosITeNIbHAs padoTa CTyIeHTOB. B aHHO# porpamMme NpUBOIUTCS IPUMEPHBIN
[IEpeUYEeHb BONPOCOB (II0 CeMecTpaMm), KOTOpPhIE MOYKHO PEKOMEHAOBATH CTYACHTAM
IUTSI CAMOCTOSITENIbHOTO M3YUYEHHS.

Kpome TOro, B 00s3aTelIbHOM TMOPSAKE, B KaXKIOM CEMECTPE CTYACHTHI
CaMOCTOSITEJILHO BBIIIOJIHSIIOT TUIIOBBIE PACUEThI, IEPEYEHb KOTOPBIX MO CEMECTPAM
npuiaraercs. 3aaHus Ui TUIIOBBIX pacuETOB COEPKATCA B COOPHUKE, UMEIOIIEMCS
B Oubnunoteke dunuana.

B cBA3u ¢ OTHOCHUTENBHO HEOOJBIIUM KOJUYECTBOM YaCOB, OTBOJAMMBIX Ha
U3ydYeHUE MaTeMaTHKH, BecbMa OOJbIIOE BpeMs OTBOIAUTCA CTyAEHTaM JUIsl
CaMOCTOSATENIbHON paboThl. B KOHIIE NaHHOW MporpaMMbl MPUBOAMUTCS OOUIUPHBIN
CIIUCOK JIUTEpaTyphbl, U3 KOTOPOTIO CTYJEHT MOXKET BbIOpaTh ce0e HEoOXOAUMBIC
OoCcOOUsI pa3IMYHOTO YPOBHS CJIOKHOCTU U 00BbEMA U3JI0KEHHOTO MaTepuaia.

1.1. leab u 3ana4n y4eOHOM TN CHUNIMHBI

lleflb quTacMoro Kypca — aartb CTYACHTY MNPCACTABICHUC O KIIACCHYCCKHX
MAaTCMATUYCCKUX MCTOAAX MW HMX IIPHMCHCHHMHM K PCIICHHUIO IIPUKIAAHBIX H
KOHKPCTHBIX JKOHOMHMUYCCKHUX 3aJa4; IIPHUBHUTH H€O6XO,Z[I/IMYIO MAaTCMATUYCCKYTO
KYJIbTYPY U Pa3BUTh TCXHUKY MATCMATHUICCKUX BBI‘IHCJ'ICHHIZ; O3HAKOMMUTL CTYACHTA C
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HWCTOPUEN PAa3BUTUS MATEMAaTUYECKOW HAYKH U POJIBIO POCCUMCKUX U COBETCKHX
YYEHBIX B €€ CTAHOBJICHUU.

OCHOBHBIMM  3a@0auamu, PEMIAEMBIMA B pPAMKax HW3YYEHHs JIACHUIUIMHBI
«MaremaTtukay, SIBISHOTCS:

- O3HAaKOMJICHHE CTYAEHTOB C COJEpPXKAHMEM MaTEMaTUYECKOro CTaHIapTa,
HEO0OXOUMOTI0 JUIsl pElIEHUSI KOHKPETHBIX TEXHUYECKUX 3aJ7a4, HapaOOTKy HaBBIKOB
JUISI IOCTAHOBKHM NPUKJIAAHBIX 3a4a4 U UX PELICHUS,

- pa3BUTHE MAaTEMAaTUYECKOIO MBIIUICHUS W TOBBIIIEHUE OOIIEro YpOBHS
KYJbTYpBIL;

- BBIpAaOOTKa Yy CTYJEHTOB yYMEHHS CAaMOCTOATEIbHO paboTaTh ¢ y4yeOHOH u
Hay4YHOM JINTEPATypOr IO MATEMATUKE U TEXHUYECKUM AUCIUIIIIMHAM.

1.2. MecTto y4eOHOH UCHMIUVIMHBI B  CTPYKType OCHOBHOW
npogdeccnoHaAIbHON 00pa30BaTe/IbHON MPOrPAMMBbI

JlucuumirHa OTHOCUTCA K TpodeccronanbHomMy 1ukiny b1.b.5, 6a3oBoit yactu.
JIns  W3ydeHus — JWCIUIUIMHBI ~ HEOOXOJWMBI ~ 3HAHHUS  BOIPOCOB
MIPEIIECTBYIONINX U3y4aeMbIX TUCIMIUIMH — IIKOJIBHOTO Kypca reOMeTpUH, alireopsl
1 UH(OPMATHKHU.
JlaHHasi TUCHMIUIMHA HEOOXOIMMa JJIS YCICITHOTO OCBOCHHS TEXHHUYECKHUX
JTUCIUIUIMH U JajbHeHIIeH npodeccuoHaabHON AesTeIbHOCTH.

1.3. Ilnanupyembie pe3yabTaTbl O0OyUeHHMs] MO y4eOHOH AUCUMILIMHE B
paMKax IUIAHMPYEMBbIX Pe3yJbTATOB OCBOCHHUSI OCHOBHOW NpodeccuoHAIbLHOI
o0pa3oBaTeJibHOI MPOrPaMMbl

IIpomiecc  ocBoeHuss  ydyeOHOM  AWCHUIUIMHBI ~ HANpaBieH  Ha
dbopmupoBaHre y OOydYarOIIUXCS CIEIYIOIUX NPodecCHOHATBLHBIX KOMITCTCHIIUN:
I1K-2, B COOTBETCTBHHM C OCHOBHOM NIpodeCcCHOHAIBbHOW 00pa30BaTeIbHOM
MporpaMMon «ABTOMATH3ALMsI TEXHOJOTHYECKHUX MPOLECCOB M MPOU3BOJACTB»
no HamnpapieHuto mnoArotoBku 15.03.04 «ABTOMAaTH3alUA TEXHOJOTHYECKUX
MPo1ECcCOB U MPOU3BOJACTB»

B pesynpTaTe oOCBOCHUS Y4YEOHOM AUCIUIUIMHBI OOYYaIOIIMICSA JTOJHKEH
JIEMOHCTPUPOBATh CIEAYIOIINE PE3YJIbTAThI:

KOMHeTeHIlI/IH Onucanue KOMIICTCHIIM Pe3an>TaT 06y‘{€HI/IH
[1K-2 CIOCOOHOCTBIO BBHIOMpATh | 3HA€T OCHOBHbIE TOHSATHUS M 3aKOHBI
OCHOBHBIE U | JICKTPOMAarHUTHOIO  TOJSi U TEOpHUH




BCIIOMOI'aTCJIbHBIC

MaTepHalIbl JITISE
H3TOTOBJICHUS H3MICITHH,
CITOCOOBI peanuzanuu

OCHOBHBIX TEXHOJIOTHYCCKHUX
IponecCoB, AHAIIMTHYCCKUEC U

YUCJICHHBIC  METONBI  TPH
pas3paboTke nux
MaTeMaTHYeCKUX  MOJCIIEH,
METOBI CTaHAPTHBIX

UCIBITAHUN 10 OMPEEICHUIO
(U3HKO-MEXaHUIECKUX

CBOMCTB M TEXHOJIOTMYECKHUX
MoKas3aTelell MaTepualioB U

TOTOBBIX N30SI,
CTaHJIAPTHBIE  METONbl  HX
MPOEKTUPOBAHMUS,

MPOTrPECCUBHBIE METOJIBI

AKCIUTyaTallly U3IEINi;

JJEKTPUYECKUX W MarHUTHBIX  LEnei;
CTPYKTYpY, HIPUHLINI NEeUCTBUS,
XapaKTEepPUCTUKH u napameTpsl
HOJTYIPOBOJHUKOBBIX MPUOOPOB  IIHPOKOrO
IPUMEHEHUS; (byH1aMeHTaNbHbIE
buznueckue MTOHATHSA, ¢buznueckue
BEIMYMHBI W €IUHULI HMX H3MEpEeHus,

OCHOBHBIE METO/Ibl UCCIEAOBAHMS U aHAIU3A,
NPUMCHSCMBIC B COBPEMCHHON (U3UKE W
TEXHHMKE; OCHOBHBIE MOJEIM MEXaHUKH U
TpaHULBI WX  NpUMEHeHus  (Moaenu
MaTepuana, GopMbl, CHJI, OTKa30B); 00JIACTH
OPUMEHEHUS  Pa3jIMYHbIX  COBPEMEHHBIX
MaTepHaJIoB I M3TOTOBJICHUS HPOLAYKLIHH,
UX COCTaB, CTPYKTYpPY, CBOMCTBa, CIIOCOOBI
00paboTKy; bu3nyYecKyl0  CyUIHOCTh
SIBJICHUW, TPOUCXOJSAIIUX B Marepuaiax B
YCIOBUSIX TPOM3BOJCTBA M AKCIUIyaTalluu
HU3JeIINHA U3 HUX O] BO3JCHCTBIEM BHEIITHUX
dakTopoB (HarpeBa, OXJIaXIEHUs, TaBICHUS
U T.J.), UX BIHSIHHE Ha CTPYKTypy, a
CTPYKTYphl — Ha CBOMCTBAa COBPEMEHHBIX
METAJUTHYECKUX u HEMETAJUTHYECKUX
MaTepHaJIOB; TEXHOJOTMYECKUE MPOLIECCHI
OTpaciu: KJIaCCH(PHUKAITUIO, OCHOBHOE
o0OpylOBaHHME M  amnmaparbl, MPUHIIUIIBI
(GYHKIIMOHUPOBAHUS, TEXHOJIOTUYECKUE
PEKHUMBI u MOKa3aTeIn KauecTBa
(YHKIIMOHUPOBAHHUS, METOIbI pacdera
OCHOBHBIX  XapaKTEPUCTUK, ONTHUMAIbHBIX
PEKHUMOB PAOOTHI, MPOU3BOACTBA OTPACIIH;
CTPYKTYpPHBIE CXEMBI TTOCTPOCHHS, PEKUMBI
paboThI, MaTeMaTU4YEeCKUe MOJIENH
MPOU3BOJCTB KaK OOBEKTOB YIPABICHHUS;
TEXHUKO-DKOHOMHUYECKHE KPUTEPUU KadeCcTBa
(GYHKIMOHUPOBAHUS W LIETH  YIPaBJICHUS,
KIacCUPUKAIIMI0  MOJEIM  CHUCTEM  H
MIPOLIECCOB, ux BH/IBI u BU/IBI
MOJIEIMPOBAHUS; IPUHIUIIBI U METOAOJIOTHIO
(GYHKIIHOHATBEHOTO, MMUTALIMOHHOTO U
MaTEMaTUYECKOTO MOJCIUPOBAHUS CUCTEM M
MPOIIECCOB; METO/IbI MTOCTPOCHHS
MOJIETUPYIOLIUX AITOPUTMOB; METO/IbI
MOCTPOCHUSI MaTEMaTUYECKUX MOJENEeH, UX
VIIPOIICHUSI; TEXHUYECKHE W TMPOTPaMMHBIE
CpeICcTBa  MOJENUPOBAHUS;,  TEXHOJIOTHIO
MJTAaHUPOBAHUS  JKCIIEPUMEHTA;  METOIbI
CTaTUCTUYECKOTO MOJICTTUPOBAHUS Ha
MEPCOHANILHOM KOMITBIOTEPE; CTaHAapPTHHIE
MpOrpaMMHBIE CPEJICTBA JJIsl PELICHUs 3a]1a4
B 00J1aCTH aBTOMATH3AIMHA TEXHOJIOTHUECKUX
IPOLIECCOB M TPOU3BOJCTB, YIPABJICHHUSI




JKU3HCHHBIM  [UKIIOM [POAYKIOHUH U €€

KayeCTBOM; npaBuia oopmneHwms
KOHCTPYKTOPCKOM JIOKYMEHTaIlUN B
coorBerctBuu ¢ ECKIJI; TEeHJICHIIUHU

pa3BUTHs KOMIIBIOTEPHOH rpaduku, ee posb
YW 3HAUYCHWE B WH)XCHEPHBIX CHCTEMax H
NPUKITAIHBIX TPOrpaMMax.

yMeeT HCCIIEZ0BaTh IOBEICHUE MaTeprana u
NPUYHH OTKa30B MPOIYKIIUU oJ
BO3JCHCTBHEM  HAa  HHUX  Pa3IUYHBIX
9KCIUTyaTallUOHHBIX  (PAKTOpOB; HAa3HAYaTh
COOTBETCTBYIOIILYIO 00paboTKy TUIs
HOyYEeHUS 3aJaHHBIX CTPYKTYp M CBOWCTB,
o0ecreunBaroIINX Ha/JAKHOCTh HPOLYKIUY;
UCTIOJIb30BaTh OCHOBHBIE METO/IBI
MOCTPOCHUSI ~ MaTEeMAaTHYEeCKUX  MOeJen
IPOLIECCOB, CHCTEM, MX DJIEMEHTOB M CHCTEM
yIpaBleHHs; paboTaTh ¢ KakuM JuO0 U3
OCHOBHBIX THIIOB TIPOTPAMMHBIX CHCTEM,
npesHa3HAYCHHBIX JUII MaTeMaTH4eCcKOro M
MMUTAIMOHHOTO MojenupoBanus Mathcad,
Matlab wu np., mTpuMeHATH  (UBHKO-
MaTeMaTHYECKHEe METOABI [UIS PEIICHHS 3a1a4
B 00JIaCTH aBTOMAaTH3allMU TEXHOJIOIMYECKHX
IPOIIECCOB M TPOHM3BOJCTB, YIPABJICHUS
KU3HEHHBIM IUKJIOM TIPOAYKIUH U €€
KaueCTBOM C IPUMEHEHHEM CTaHAApPTHBIX
OPOrpaMMHBIX ~ CPEICTB,  HCIOJIB30BATH
METOABI B TEXHUYECKUX TMPUIIOKEHUSIX;
OPUMEHATh  TEOPETHKO-BEPOSTHOCTHBIE U
CTaTUCTHYECKHE METOMABI K OLIEHKE TOYHOCTHU
W KavyecTBa TEXHOJIIOTHYECKUX IMPOIECCOB,
W3TOTaBJIMBAEMON MPOAYKIIMU, U3MEPEHUN H
UCHBITAaHUN; CTPOUTH BEPOSITHOCTHBIC MOJICIIN
JUIE  KOHKPETHBIX TPOIECCOB; METOJaMHU

MaTeMaTHYECKOTO MOJICIUPOBAHUS u
ABTOMATU3HPOBAHHOTO MPOSKTHUPOBAHUS TPHU
pa3paboTke u COBEPIIICHCTBOBAHUH

IIPOrPaMMHO-TEXHUYECKUX CPEICTB U CHCTEM
aBTOMAaTU3allUM W YIPABJICHUS; HaBBIKAMU
paboThl C MPOTrpaMMHOM CHCTEMOW st
MaTeMaTU4eCcKOro )51 MMHTAHOHHOT O
MOJIEJIMPOBAHNs; HABBIKAMU IIPUMEHEHHUS
CTaHIAPTHBIX IPOIPAMMHBIX CpPEICTB B
o0J1acTu aBTOMAaTH3aIMM TEXHOJIOIMUYECKUX
IIPOLECCOB ¥  IPOU3BOICTB, YIPaBJICHUS
JKU3HCHHBIM LUKIOM IPOAYKIMH U ee
Ka4eCTBOM;

BJIaJleeT METONAMH TEOPUHM BEPOATHOCTEH,
MaTEMaTUYECKOM CTATUCTUKU U CIIy4alHbIX
IIPOLIECCOB; HaBBIKAMU IIPUMEHEHUS
COBPEMEHHOI0 MaTEMAaTUYECKOr O




MHCTPYMEHTapHUs JUISL peleHus
npoecCHOHABHBIX  33Ja4; HWMETh  OIBIT
AQHAJIUTUYECKOTO ¥ YHCICHHOIO pEeLIeHHS
BEPOSATHOCTHBIX M CTaTUCTUYECKHUX 3a/ad;
HaBbIKaMH UCIIOJIb30BaHMS OCHOBHBIX
npuéMOB 00pabOTKH AKCIEPUMEHTATbHBIX
JAHHBIX, B TOM 4YHCJIE C HCIIOJIb30BaHUEM
CTaHJAPTHOTO MPOrPaMMHOI0 oOecredeHus,
[IAKETOB IpOrpamMm OOIIEr0 M CHEHAIbHOTO
Ha3HA4YCHHUS.

2. O0beM yueOHOI JUCUMIIIIMHBI, BKJIKYAasi KOHTAKTHYI0O padoThl 00y4aloierocs ¢
npenojaaBaTeeM U CAMOCTOSATEIbHYI0 padoTy o0y4arouierocs

3a04Has popma

Bun yaeGHOM paboThI Bcero yacos 1 Cel;/IeCTpBI 3 4
Oo6man TPY10eMKOCTh yueOHOM 612 288 324
AMCUMILINHEBI, 3.€
B TomM umcie KOHTakTHas  padora 46 26 20
00y4JaroIMXcsl ¢ MpenogaBaTeieM:
VYueOHbIe 3aHATUS JISKIIMOHHOI'O TUIIA 20 10 10
Y4eOHBIC 3aHATHS CEMHUHAPCKOr0 THIIA
[TpakTHueckue 3aHsATUS 26 16 10
CamocrosiTeibHasi padoTa 00y4YarOIIMXCH, 544 249 295
BCEro
B Tom unce:
[TonroroBka K JEKIMOHHBIM H MPAKTUYCCKIM 209 109 100
3aHATHIM, CaMOCTOSITEIILHOE H3ydeHUe
pazaenoB aucuuiinabl B OUOC
BrinonHeHe MPaKTUYECKUX 3aJaHHiA 335 140 195
PyOe)kHBIN TEKYIIHA KOHTPOJIb 22 13 9




3. Conep:kanue y4eOHOM IUCHUIINHbBI

3.1. YyeOHO-TeMaTH4YeCKHIi NJIaH MO 3204HOii (hopMe 00yUeHHs

OO0beM yueOHBIX 3aHATHH cocTaBisieT 612 gacos.
O06BeM caMOoCTOATENBHOM padoThl — 544 YacoB.

Ne Pa3pnes, Tema Buabl yueOHoii padoThl, aKaIeMUYECKUX YACOB
n/ KontakTHasi pabora
- odyJarommxcs ¢
S . & npenoaasaTeaemM
2 % = R
SEEE = | e
o = A £ = S Z 2
> %S = S | &3
/M =532 = z < 3 = =
2e = & ) e E = =B
§ = =% /M = = ) 2 =
SO = 2 3 S °
= = =
= =
2 3 4 5 6 7 8
Monyab 1 JIuneiinas aaredpa 60 56 4 2 2
Tema 1.1 Marpuusl. JleiicTBust Haj 30 o8 2 1 1
MaTpuIaMu
Tewma 1.2 BekropHas anredpa 30 28 2 1 1
MoayJab 2. AHAJUTHYECKASA 60 56 4 2 2
reoMeTpus
Tema 2.1 AHanuTUYeCKas reOMETpUs
Ha TJIOCKOCTH 30 28 2 1 1
Tema 2.2 AnanuTuueckas reoMeTpus 30 8 5 1 1
B MPOCTPAHCTBE
Mopnyas3. {uddepenunanbHoe 60 56 4 2 2
HCYHCJIEHHE
Tema 3.1
Oynkiuu. [penen dyHkumu 30 28 2 ! !
Tewma 3. 2
[TpousBoanas. Auddepeniman 30 28 2 ! .
Moayab 4. HNurerpaiabHoe
UCYHCIeHHE 60 56 4 2 2
Tema 4.1 HepBocv)Gpa3Ha;1. 30 28 2 1 1
Heornpenenennblii HHTErpal
Tema 4.2 OnpeneneHHbIA HHTETPaI. 30 28 2 1 1
Monayasb 5. DyHKUIHMH HECKOJbKHX 60 56 4 2 5
nepeMeHHbIX
T 5.1 4
ema aCTHBIE TPOU3BOHbBIC 30 08 9 1 1
Tema 5. 2 KpaTHbple HHTErpaJIbI 30 28 2 1 1
Moayab 6. KpuBosnHeiinbie u 60 56 4 2 2
NMOBEPXHOCTHbIE HHTErPaJibl
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Tema 6.1 KpuBosinHeHbIE HHTETPAJIbI 30 28 2 1 1

Tema 6.2 TloBepXHOCTHBIE HHTETPAJIBI 30 28 2 1 1

Monyasb 7. Audpepenuunaibubie 60 56 4 2 2

YpaBHeHHs

Tema 7.1 uddepenunansueie 30 28 5 1 1

ypaBHEHUS IEPBOT0 MOPsIKA

Tema 7.2 Tuddepenunansueie 30 28 2 1 1

YpaBHEHUS BBICIINX ITOPSIKOB

Moayab 8. OCHOBBI BAPHAIIMOHHOTO 60 54 6 2 4

HCUYMCJIEHHS].

Tema 8.1 OcHOBBI BapruaIlUOHHOTO 21 18 3 1 2

ncuncienus. ynknus Jlammacca.

Tema 8.2 Pemenue

¢ depeHInaIbHbIX YpaBHEHUH 19 16 3 1 2

OIEePaTOPHBIM METOJIOM

Moayas 9. Teopusi BeposiTHOCTEi# 66 60 6 2 4

Tema 9.1 Kom6unaropuka. Anredpa 33 30 3 1 2

COOBITHI

Tema 9.2 CnyyaliHbIe BETMYHHBI 33 30 3 1 2

Moayas 10. 3JIeVMEHTbI 66 60 6 2 4

MATeMATHYEeCKOI CTATHCTHKH

Tema 10.1 BriGopounsbIit MeTO/I. 33 30 1 5

CraTucTrueckoe pacnpeieiieHie

Tema 10.2 Koppensitust 33 30 2
Oo0muii 00beM, YaCOB 612 544+22 46 20 26

4. Y4yeOHO-MeTOANYECKOEe O0OecleYeHrne CAMOCTOSITEIbHON padoThl 00yYarIIMXCH IO
Y4eOHOM TMCUMILIHHE

4.1. Buapl caMoCTOSITeJIbHOW PpadoThl O0y4arIMXcs MO AWCHMILVIMHE IO 320YHOMH
dopme 00yuenust

Ne
n/n

Pa3pen, Tema

@DopMbI TEKYHIET0 KOHTPOJIsI, B T.Y. CAMOCTOSITEJIbHOW PadoThI

AKTHUBHOCTbD, YacC

(v

®dopma
aKaJeMHu4ecKoi
AKTHUBHOCTH

BrinosiHenue
NMPaKTHYeCKUX

3aJjaHui, Yac

®dopma
NMPaKTHY€eCKOr o

3aJaHusA

=

KOHTPOJIb, Yac

2

w| AKageMHyeckas

4

ol

(op}

—|PyOexHbIi Tekymu

| @opMa pybexHOro
TEKYyIIero KOHTPOJIsI

Monynb1 Jluneiinas
anrebpa

TToaroroska k
JICKITUOHHBIM U
MPaKTHYECKUM
3aHATHSM,
CaMOCTOSITEIIbHOE
H3y4YeHHE
paznena B OM1IOC

28

Penrenne
3a/1a4

KomnbrorepHoe
TECTHPOBaHUE
WA MHAs
dhopma
pyOexHOrO
KOHTPOJIS 11O
YCMOTPEHHIO
TIpEenoIaBaTens

Monyns2.
Ananmurnyeckas
TE€OMETOpPHUsI

56

TToaroroBka k
JICKIIMOHHBIM K
MPaKTHYCCKUM
3aHATHAM,
CaMOCTOSITEIIbLHOE
H3yYCHHUE

26

Pemenune
3a/1a4

Komnbrotepaoe
TECTHPOBaHHUE
WA UHAsT
hopma
pyOexHOrO
KOHTPOJIS 10
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pazznena B DUOC YCMOTpPEHUIO
IpenoaBaress
3. MOI[yHB 3 b HOI[FOTOBK& K KOMI‘IB}OTepHoe
JIEKLIIMOHHBIM U TCCTUPOBAHHUE
HuddepennnansHoe enponas
NpaKTHYECKUM
HNCUYUCIICHUC 56 I —_— 30 Pemenne (hopma
CaMOCTOHTeHI:HOC 3ajaq pyOesxHOrO
H3ydeHHE K;)Hzpmels[ n}g
pasnena B OMOC YCMOTPEHHI
npenojaBares
4. MO,Hy.HI) 4 HOH[‘OTOBKa K KOMHBIOTepHoe
4! JNCKIMOHHEIM ¥ TECTHpOBAHHE
HTETpaJIbHOC .
MPaKTHYECKUM
UCUHCIICHUE 56 N 30 Pewerine bopma
CaMOCTOSITCJ'II:HOC 3ajiad PpyOGexKHOTO
HU3Yy4CHHEC KOHTPOJIA 11O
aznena B OUOC YCMOTPEHUIO
P IpenoaBarens
5. Moﬂynb 5' q)yHKHHH HOI[I‘OTOBK& K KOM]’IB}OTepHoe
JIEKIIMOHHBIM U TCCTUPOBAHHUC
HCECKOJIBKHNX e
NpaKTHYECKUM
INEPEMEHHBIX 56 I — 30 Pemrenne (opma
CaMOCTOHTeHI:HOC 3ajaq pyOexHOrO
H3ydeHHE K;)Hzpo:ﬂ n}g
paznena B OIOC YCMOTPEHH
npenojaBarens
6. MOI[y.]'II) 6 IMoaroroBka K Kowmmproreproe
% TECTHPOBaHHUE
KpI/IBOHI/IHCI/IHBIe u JICKHMOHHBIM 1 o
NPaKTHYECKUM
ITOBCPXHOCTHLIC 56 SAHATUSM 30 Pemenne Popma
CaMOCTOSITeHI:Hoe 3anad PpyOexKHOTO
HUHTCTpPaJIbl
P n3y4yeHue KOL};T];OHEMHO
paznena B D1IOC YCMOTpPEHHUIO
IpenoaaBaresns
7. MO,[[yJIb 7 ToATOTOBKA K Komneroteproe
JIEKIIMOHHBIM U TCCTUPOBAHHUC
NuddepennnanpHbie criposa
NpaKTHYECKUM
ypaBHCHI/IH 56 3AHATHSM. 30 Pemerme bopma
CaMOCTOﬂTeHI:Hoe 3ajad pyOexHOTO
H3ydeHue KOHTPOJIS 1O
aznena B DMOC YCMOTpPEHUIO
P npenojaBarens
8. | Moayab 8. OCHOBBI TozroTonka k Kommprotepnoe
JIEKIIUOHHBIM U TECTUPOBAHUE
BapUALITOHHOTO WM MHAs
NPaKTHYECKUM
NCUYUCJIICHUA 54 3AHATHSIM, 28 Perenue Popma
CaMOCTOﬂTeHI:Hoe 3ajmat PpyOexKHOTO
HU3y4YCHUEC KOHTPOJIA 11O
aznena B OUOC YCMOTPEHUIO
P IpenoaBarens
9. | Monysb 9. Teopust TMoaroTosxa KoMmmbioTepHoe
" JIEKIMOHHBIM U TECTHPOBaHHE
BCPOATHOCTCU M
NpaKTHYECKUM
60 3AHATHAM, 30 Pemerme bopma
camocmﬂemznoe 3ajaq pyOexKHOrO
H3ydeHHE K;)Hzpmels[ n}g
pasnena B OMOC YCMOTPEHHI
npenojaBares
R et Kooreone
QHCMCHTLI JIEKIIMOHHBIM U HHHPHHM
NPaKTHYECKUM
MaTEMAaTHYECKOU 60 SN 30 Pemenne tbopma
CaMOCTOSITe.TII:H()e 3ama PpyOexHOTO
CTAaTUCTHUKHN e conrpons 0
yueHne
paznena B DM1IOC YCMOTPEHHUIO
IpenoaBarens
Memoouueckue — pekomeHoayuu — O CMYOeHMO8  NO  OMOENbHbIM  (opmam

camocmosmenvhot pabomol

Lean camocrosiTeJbHON padoThl. DOpMUPOBaHHE CHOCOOHOCTEH K CaMOCTOSTEILHOMY
MMO3HAHUIO W OOYUYEHHIO, TIOUCKY JHMTEPATyphbl, OOOOIICHHIO, OPOPMIICHHIO MU TMPEICTABICHUIO
IIOJly4YCHHBIX pPE3yIbTATOB, MX AaHAIU3y, YMEHHMIO IPUHATH pELICHHE, apryMEHTHUPOBaHHOMY
00CYX/IEHUIO MPEATIOKEHUH, YMEHUH MOIrOTOBKU BBICTYIUICHUH U BEACHUS IUCKYCCHH.
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Paboma c yuebnou numepamypot

[Ipu pabote c ydeOHON auTEpaTypoil HEOOXOAMMO MOA00paTh JHUTEPATypy, HAYUYUTHCS
MPABWIBHO €€ YUTATh, BECTH 3aITUCH.

[IpaBwibHBIE  MOAOOP  YYECOHMKOB  PEKOMEHIYETCS  IpeojaBaTelieM,  YUTAIOIIHM
JEKIMOHHBIN Kypc. M3ydas MaTepuan mo yueOHUKY, CleAyeT MePEeXOqUTh K CIeAyIOoIeMy BOIPOCY
TOJILKO TTOCJIEC TIPABUIILHOTO YSICHEHUS MIPEIBIIYIIETO.

Oco0oe BHUMaHUE CieyeT 0OpaTUTh Ha ONMpe/eJieHue OCHOBHBIX MOHATUN Kypca. CTyIeHT
JOJKEH MOAPOOHO pa3dupaTh MPUMEPHI, KOTOPBIE MOSCHSIOT TaKUE ONPEICIICHUs, U YMETb CTPOUTH
aHAJIOTUYHBIE TIPUMEPBI CAaMOCTOATENbHO. Hy)XHO TOOMBATHCS TOYHOTO MPEACTABICHHS O TOM, YTO
u3y4aenib. [10J1e3HO COCTaBIATh OMOPHBIE KOHCTIEKTHI.

Camonposepka

[Tocne m3y4yeHHs OIMpPENENICHHON TeMbl MO 3aMHUCSIM B KOHCIEKTe U y4eOHUKY, a TaKxKe
pEIIeHUsT JTOCTATOYHOTO KOJIMYECTBA COOTBETCTBYIOIIMX 3a7ad Ha MPAKTUYCCKUX 3aHITHIX U
CaMOCTOSITEJIBHO CTYJIEHTY PEKOMEH/IyeTCsl, UCIONb3Ys JUCT OMOPHBIX CUTHAJIOB, BOCIIPOU3BECTH 10
MaMsITH ONPEEeNIeHNUs, BEIBOJBI (hopMyIT, GOpMYTUPOBKH OCHOBHBIX MOJIOKEHHUM U JOKAa3aTEIbCTB.

Koncynemayuu

Ecnu B mpouecce camocTosiTeTbHOW pabOThl Hall U3yYEHHEM TEOPETUYECKOro MaTepuala
WM TIPY PEIIeHUH 33[a4 y CTYJeHTa BOZHUKAIOT BOIIPOCHI, pa3peIUTh KOTOPbIE CAMOCTOSTENILHO HE
yIaeTcs, HeoOXOIUMO OOpPaTUTHCS K MPEMOAaBATENI0 IS TOJTYYCHUS Y HEro pa3bsCHEHHH WIH
ykazaHuii. B cBoMX BOmpocax CTYAGHT JODKEH YEeTKO BBIPa3UTh, B YEM OH HCIBITHIBACT
3aTPYAHEHHUS, XapaKTep 3TOro 3aTpyaHEHHs. 3a KOHCYIbTallUen cieayeT oOpaliaThCs U B ciydae,
€CIIM BO3HUKHYT COMHEHUS B IPABIIIBHOCTH OTBETOB Ha BOMPOCHI CAMOIIPOBEPKH.

Iloozomoska k npomexcymounou ammecmayuu

[TonroroBka K MPOMEXYTOYHOM aTTeCTAllMU CIIOCOOCTBYET 3aKPEIICHUIO, YIITyOJeHHIO U
000011IeHNI0 3HAHUH, MOy4aeMbIX, B MPOIECCe OOyueHUs, a TaKKe MPUMEHEHHUIO0 MX K PEIICHHIO
MPAKTUYECKUX 337a4d. [ 0OTOBSICH K TPOMEKYTOUHOM aTTECTAINH, CTYJCHT JIUKBUAUPYET UMCIOIIIHECS
POOEITBI B 3HAHUSIX, YTITYOJIIeT, CHCTEMATH3UPYET U YIOPSAI0YHBACT CBOM 3HAHHUS.

CamocrositenpHas paboTa CTYIEHTOB JOJDKHA COCTaBiATh He MeHee 50% ot oOmieit
TPYAOEMKOCTH JUCHUIUIMHBI M SIBJISETCS BaKHBIM KOMIIOHEHTOM 00pa30BaTeIbHOrO IMpoliecca,
(GOPMUPYIOIIMM JIMYHOCTh CTYJIEHTa, €r0 MHPOBO33pEHUE U KYJIbTYpY MpodheCCHOHATBHON
JeSITETbHOCTH, CIHOCOOCTBYET PAa3BUTUIO  CIOCOOHOCTH K CaMOOOYYEHHIO U IMOCTOSIHHOMY
MOBBIIIICHUIO CBOETO MPOPECCUOHATLHOTO YPOBHSI.

4.2. MeToauyeckue YyKa3aHHsi K CAMOCTOSITeIbHOW padoTe mno JUCUHMILIIMHE
«MaTteMaTHKa»

Monayab 1 Jluneitnas anredpa
Tema 1.1 MaTpuusbl. [lelicTBUS HAX MATPULIAMH
Henb:u3y4yuTs NOHSATHE MATPHLIA U OCHOBHBIE JeHCTBUS HAJ HUMH.
Matpuupbl. JlelictBua Hag mMatpunamu. Omnpenenurenu marpull. CBolicTBa onpeaeauTenei.
OOparHas MaTpuIia. panr MaTpuilbl. CUCTEMBbI JIMHEHHBIX YpaBHEHUH. Perienne cuctemM TMHEHHBIX
ypaBHeHUH. Perienne HeBbIPOXKIEHHBIX CUCTEM JTMHEHHbIX ypaBHeHUN. Dopmynsl Kpamepa.

Bonpocs! 11 caMONOATOTOBKH:
1. Yro Tekoe maTpwuia?
2. CrieninanbHbIe BUABI MATPUIL.

3. JleiicTBHsI HaJT MATPHUIIAMH.
4. Kakue 4uclioBble XapaKTepUCTUKH MaTpPUIL Bbl 3HaeTe?
5. Uto Takoe onpeaenuTesnb MaTpULbl?
6. Uto Takoe oOpaTHas marpuma?
7. CrucTteMbl TUHEMHBIX YpaBHEHU.
8. PerieHne cucTeM JMHENHBIX YPaBHEHUM.
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Tema 1.2 BekTopHas ajareopa
lesib: M3y4YUTHh OCHOBHBIE NMOCTYJIATHI M TEOPEMbI BEKTOPHOM aJIredpbl.

Bexkropsl. JIunelinsle onepanuu Haa BekropaMu. IIpoeknus Bekropa Ha och. PasnoxkeHue
BEKTOpa M0 OpTaM KOOpJAMHATHBIX oceil. Moaynb BekTopa. Hanpasnstomue kocunycel. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB M €ro CBOWCTBA. BekTOpHOE NpOM3BENEHUE BEKTOPOB U €r0 CBOMCTBA.
CMeniaHHOE POU3BEACHUE BEKTOPOB.

Bonpocs! 111 cCaMONOATOTOBKH:

1. [TorsiTHE N-MEPHOTO BEKTOpA.

2. Onepauuu HaJ BEKTOPaMH.

3. PaznoxxeHune BeKTOpa 10 KOOPAUHATHBIM OCSIM.
4. CkansipHOE TTpOU3BEICHUE, €T0 CBOMCTBA.

5. BektopHoe npousBenenue. Ero cBoiicTaa.

6. CmemanHoe npousBeaeHue. Ero cpoiictaa.

Mopyab 2. AHaIUTHYECKAS TeOMeTPHs
Tema 2.1 AHanuTHuyeckasi reOMeTpHs HA MJIOCKOCTH
esb: M3y4uTh OCHOBHBIE (POPMYJIbI AHAJTUTHYECKON reoMeTPUM HA MJIOCKOCTH.

[Tpsmas Ha mmockoctr. OOIIee ypaBHEHUE TPSIMOU. YpaBHEHHE MPSAMON B OTpE3KaxX. YTOI MEXIY
npsambeiMi.  [Ipu3Hak mnapaienbHOCTH TpsAMbIX. [IpU3HAK MNEPHNEHIUKYISIPHOCTH  MOPSIMBIX.
YpaBHEHHE NPSIMOM, TPOXOSIIEH Yepe3 IBE TOUKHU. PaccTosHue oT Touku 10 npsimoii. HopmansHoe
ypaBHeHUe npsiMoid. [IpeoOpa3oBanme KOOpAUHAT.

Bonpocs! 111 caMONOATOTOBKH:

UYro Takoe npsiMasi Ha MII0CKOCTH?

OO6miee ypaBHEHHE MPSIMOM.

Chopmynupyiite ypaBHEHUE MPSIMOI B OTpE3Kax.

Kak HaiiTu yron Mexay npsiMmpiMu?

ChopmynupyiiTe mpu3HaK MapauieTbHOCTH TPSIMBIX.

Chopmynupyiite mpu3HaK NepreHIUKYAIPHOCTH MPSMBIX.

[Ipumenenne GopMysbl Al ypaBHEHHS MPSMOMA, TPOXOAAIIEH uepe3 IBe TOUKH.
Haxoxaenue paccTosiHUSI OT TOUYKHU JO MPSIMOM.

NG~ LNE

Tema 2.2 AHaIUTHYECKAsI TeOMeTPHs B IPOCTPAHCTBE.

Heanb: H3y4YnTh OCHOBHbIE (OPMYJIBI H TeopeMbl AHAJIUTHYECKOH TeoMeTpUH B
MPOCTPAHCTBE.

[Ipsmast ¥ IJIOCKOCTH B IPOCTPAHCTBE. YPaBHEHHE IUIOCKOCTH. YCJIOBUE MApaJlIeIIbHOCTH
IJIOCKOCTEH. Y CIOBUE TMEPHEHAMKYIIPHOCTUA IIOCKOCTEH. HopmanbHOE ypaBHEHHE IIOCKOCTH.
VYpaBHeHHEe TIpsAMOMl B MPOCTpaHCTBE. B3aumMHOE pacnojiokeHHe MpsSMOM U IIJIOCKOCTH.
[TapameTrpuueckoe ypaBHEHUE MPSMOI.

BomnpocsI 1Jisi CAMONIOATOTOBKH:
1. Yro Takoe II0CKOCTh U MpsiMasi B IIPOCTPAHCTBE?
2. OO0mee ypaBHEHHE TIIOCKOCTH.
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HopmanbHoe ypaBHEHHE MIIOCKOCTH.

YcinoBue nepneHAUKYISPHOCTH TIJIOCKOCTEM.
VYpaBHeHHe NPsMOIl B TPOCTPAHCTBE.

Yron Mexay nOpsiMoil ¥ TIJIOCKOCTBIO.

BzaumHoe pacnonoxeHue npsMon 1 IIOCKOCTH.

© N O

[TapameTpuueckoe ypaBHEHUE TUIOCKOCTH.
Moayab3. AuddepenuunanbHoe ucumncjieHme
Tema 3.1 ®yuxuuun. [Ipenen pynxkuun.
eanb: U3y4uTh OCHOBHBIC NIPABHJIA HAXO0KACHUSA NPeAeI0B (PYHKIMH.

[Ipenen ¢ynkuuu. Omnpenenenue npenena ¢GyHKIUUA. beckoHEYHO Majble BEIHMYHUHBIL.
CgoiictBa mpenena. OrpaHudeHHble Beau4uHbL. [lepBbIii 3ameuarenbHbld  npenen. Bropoit
3aMevarenbHbIN mpenen. HempepsiBHOCTE GyHKIIMHA. OTHOCTOPOHHUE MPEACTIHI.

Bonpocs! 1151 caMONOATOTOBKU:
1.Y10 Takoe ¢pyHkusa?
2. HccnenoBanue Ha Y€THOCTD.
. O6paTumMocTh PyHKIIHH.
. [lonsTue npenena GyHKIMKU HAa OECKOHEYHOCTH.

. CpoiicTBa npeenoB PyHKIIMN Ha OECKOHEYHOCTH.

. HenpepbiBHOCTD hyHKIIMH.
. IlepBb1il 3amMeuaTenbHbli npenei. [Ipumepsl.

3
4
5
6. [Ipenen pyHKIINM B TOYKE.
7
8
9. Bropoii 3ameudarensHblil npenen. [Ipumepsr.
1

0. OgHOCTOPOHHUE TIPEIEIIBI.

Tema 3.2 IlpousBoanas. Iuddepenunan.
Heanb: U3yduTh NOHATHS POU3BOTHOI.

[MpousBomnast ¢ynkumu. Ompenenenue npousBonHoi. [IpaBmna muddepenumposanus. Tabnuna
npousBoaHbIX. KacartenbHas. @u3nueckuii M = TN€OMETPUYECKUA  CMBICI  IPOU3BOJIHOM.
Huddepenunan.  CpoiictBa  muddepenumana.  Juddepennuan  cIokHOW  QyHKIMH.
HuddepenuupoBanne  obOparHoit  ¢yHkiuu. JuddepenunpoBanue  crokxHOH — QyHKIHH.
HudbdepennmupoBanve HesBHoW  pynkumn.  uddepennmpoBanue  GyHKIMU, 3aTaHHON
napamerpuuecku. Ilpunoxenus npousBonHoi. VccnenoBanue QyHKIMHM C TOMOLIBIO TPOM3BOTHOM
U TIOCTpOeHHe Tpaduka QyHKIHH.

Bomnpoch! 1jis caMONOATOTOBKH:

Kaxwe 3a1auvt pUBOJISIT K TIOHSTHIO TIPOU3BOTHAS?
Onpernenenre Nporu3BOIHOM.

OcHoBHbIe npania AuddepeHInpoBaHus.
I'eomeTprueckuii 1 pH3MUECKHIA CMBICIIBI IPOU3BOIHOM.

el INE S
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Yro Takoe uddepeHtman?

JuddepentmpoBanme CI0KHOM QYHKIUH.

JuddepenimpoBanme 00paTHON (QYHKIHH.

HuddepentmpoBanme CIoKHOM QyHKITAH.

JuddepentmpoBanne GyHKIHH, 38 ]aHHON HESIBHO.

10. IuddepenunpoBanue GyHKINH, 3aJaHHON MapaMeTPUIECKU.

11.IlpakTryeckue NpuIoKEeHHs IPOU3BOTHOM.

12 ITpumenenue quddepennnana B IpuOIMKEHHBIX BRIYUCICHUSAX.

13.UccnenoBanre QyHKIMH C MPUMEHEHHEM INPOU3BOAHOW M MOCTPOCHUE CXEMATUYECKOro

rpaduka QyHKIIH.

©oo~No O

Mopnyas 4. UHTerpajibHOE HCUHCICHHE
Tema 4.1 IlepBooOpa3nasi. HeonpenejeHHbIH HHTErpaJi
Henb: U3y4nuTh METOABI HHTETPHUPOBAHUS

HurterpanpHoe wucuucnenue. IlepBooOpasznas ¢yakuun. HeompeneneHHpld HWHTETpa.
I'eomerpuueckoe uUCTONKOBaHHME HHTerpana. CBOWCTBa HEOIpPENENIeHHOro HHTerpana. Tabnuia
uHTerpanoB. HemocpeactBennoe uHTerpupoBanue. Crmocod MOACTaHOBKH. MHTErpupoBaHHe IO
yacTsiM. VHTerpupoBaHue panvoHAIBHBIX JpobOeil. WHTerpupoBaHne TPUTOHOMETPHUUECKHX
dbynkui. MHTErpaibl OT paiuKalioB.

Bomnpocs! 111 cCaMONOATOTOBKH:
Uto Takoe uHTErprupoBaHue?
[TonsiTHE TIEPBOOOPA3HOM.
Heonpenenennslii uHTETpal.
Tabnuia UHTErpasoB.
CBolicTBa HEONIPEAEIIEHHOIO NHTErpaa.
Crioco0 1moICTaHOBKY MPH BBIYUCICHUN HHTEIPAJIOB.
Wurerpupoanue no yactaMm CyTb MeTO/Ia.
WHTerpupoBanue palMoHaIbHBIX (QYHKLUH.
WHuTerpupoBanue TPUrOHOMETPUIECKUX (PYHKIIHIHA.

©CoNoR~WDNE

Tema 4. 2 OnpeaeieHHbIH HHTErpaJl.
Lenb: U3y4uTh TOHSITHE ONPEAETEHHOI0 MHTErPajia U HAYYUTHCS NMPUMEHSATH €ro
NpH pelieHNH MPAKTHYECKUX 3a/1a4.

Omnpenenennslii nuaterpan. ®@opmyna Hetotona-JleiiOnumna. OnpeneneHHOe HHTETPUPOBAHUE
no yactsM. HecoOcTBeHHble HMHTErpaibl. @opMysbl TPUOIMKEHHOTO BBIYMCICHHUS WHTETPAJIOB.
[Tpunoxenus onpeaeneHHoro uHrerpana. [lnomaau. O6beMsl.

BOHPOCBI aJI CaMOIIOATOTOBKH

1. Yto Takoe ornpeneneHHbI HHTETrpa?

2. MeTroapl BBIYMCIICHHS ONIPEIeIEHHOr O MHTErpaa.

3. ®opmyna Herotona-JleitOnuma.

4. laTerpupoBaHue IO YacTsM IPH BBIYHUCICHUN ONPEICTICHHBIX HHTETPAJIOB.

5. HecobcTBeHHBIE HHTETPAITHI.

6. IIpuiioxkeHus onpeeIeHHOro MHTerpasia pu BIYMCICHNUH TUIoNa el 1 00beMOB.
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Moayas S. DyHKIMH HECKOJIBKUX NepeMeHHbIX
Tema 5.1 YacTHble IpOU3BOAHDIE.
Henb: HaydyuThess HAXOAUTH YaCTHBIE IPOU3BOIHBIE.

OyHKIMM  HECKONbKMX repeMeHHbIX. [Ipenen  ¢ynkumuu. HenpepsiBHocTh.  YacTHblE
npousBoanbie. Juddepenuupyemocts. Ilomaeni nuddepennuan. KacarenbHas MIOCKOCTh U
HOpMaJIb K IMOBEPXHOCTH. [ eoMeTpuuecKkuii cMbIci oaHoro Auddepenunana.

[IpousBonHast cnoxHoOM QyHKIMH. [uddepeHnpoBaHne HESIBHO 33JaHHBIX (DYHKIIMMA.
YacTHblE TPOM3BOJHBIE BBICHIMX MOPSAKOB. JuddepeHnnansl BBICHIMX MOPSAKOB. DKCTPEMyM
(GyHKIMM HECKOJIbKUX NepeMeHHbIX. Haubonbiee u HauMeHsblee 3HaueHus: QYHKIIMU B 3aMKHYTOMN
obnactu.

Bomnpocs! 111 caMONOATOTOBKH:

1. Tpenen pynxuuu Heckonbkux nepeMeHHbIx (OHIT)

2. YacTHble MIPOU3BOIHBIC.

3. Huddepennmpyemocts. [lomubnii quddepermnman.

4. Kak HaxoIuTh KacaTeIbHYIO MJIOCKOCTh M HOpMaJIb K ITOBEPXHOCTH?
5. IlpousBoaHast CIIOXKHON (PYHKIIHH.

6. HacTHbIE TPOU3BOIHBIE BBICIIUX MOPSIKOB.

7. HanGonbliee 1 HauMeHbllee 3HaueHHs PyHKIMK B 3aMKHYTOH 00JacTy.

Tema 5.2 KpaTHble HHTerpaJbl.
esab: M3y4uTh JABOMHBbIC M TPOHbIE HHTErPAJIbI

3anauu, NPUBOASAIIME K MOHATHIO ABOMHOIO U TpoitHOro mHTerpaia. CrocoObl BEIUMCICHUS
JBOMHOIO MHTErpajla B JIEKapTOBOM CHUCTEME KOOpJIMHAT. 3aMeHa IIEpEMEHHOW B JIBOHHOM
uHTerpane. Slkoouan nmpeodbpazoBanus. ['eomeTpruyeckue NpuiIOKeHNUs JBOMHOTO MHTErpasa.

Crioco0 BBIUMCIIEHUS] TPOMHOrO HMHTErpajia B JEKapTOBOM CHUCTEME KOOpAMHAT. 3aMeHa
MEPEMEHHOM B KpaTHOM uHTerpaie. Slkooman mpeoOpasoBanus. ['eomerpuyeckue MPUIOKECHUS
TPOWHOIO MHTErpasa.

Bonpocs! 11s1 CaMONOATOTOBKH:

1. IIpuBecTu npuMepsl 3a1a4, IPUBOIALINX K IIOHITHIO IBOMHOIO U TPOMHOIO MHTErpasa.
2 CrniocoOb! BBIYUCIIEHUS JBOWHOIO HHTErpaia.

3. 3ameHa nmepeMeHHOM B KpaTHOM MHTerpaie.

4. Slxobuan npeobpa3zoBaHUsl.

5. 'eomeTpuueckue NpUIIOKEHUSI TPOMHOr0 MHTErpala.

Mopnyas 6. KpuBosinHeiiHbIe M TOBEPXHOCTHbIC HHTETPAJIbI
Tema 6.1 KpuBoJsimHeiiHbIe HHTErPaJIbI
eb: M3y4uTh KPUBOJMHEHHbIC HHTETPAJIbI.

BOHPOCBI aJI CaMOIIOATOTOBKH

[ToHsiTHE KPUBOIMHENHOTO MHTETpaia.

KpuBonuneiinsie uaTerpaisl 1 poxa.

MeTob! BEIUNCIIEHNS] KPUBOJIMHEWHBIX HHTErpasoB 1 poza.
KpuBonuHelinble HHTErpassl 2 poaa.

MeTonp! BEIUNCIIEHNS] KPUBOJIMHEWHBIX HHTETPAJIOB 2 poaa

agrwdPE
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Tema 6.2 IloBepXHOCTHBIC HHTETPAJIbI
Lenb: H3y4nTh NOBEPXHOCTHbIC HHTEIPAJIbI

BOHpOCBI AJad CaMONMOAT0TOBKMU .

[ToBepXHOCTHBIE UHTETPAJIBI.

IToBepxHOCTHBIE UHTETpaibl 1 pona
[ToBepXHOCTHBIE UHTETpAJIBI 2 pojia

MeTobl BEIUHUCIIEHUS TOBEPXHOCTHBIX HHTETPAJIOB
Teopema ["aycca

®opmyna Ctokca

AL NS

Monayasb 7. AndPepenuunaibubie ypaBHeHU s

Tema 7.1 {uddepennnanbHble ypaBHeHHs MePBOro MOpsaKa

Hens: Hayuutbces pemats AuddepenunanbHbie ypasHeHus 1 nopsiaka

Huddepenunanbable ypaBHeHus. OOiee n yactHoe pemienus. 3agada Komm. YpaBHeHus ¢
pasfeAOIMMUC [IEPEMEHHBIMU M JIMHEHHbIE ypaBHeHUsA. OIHOPOAHBIE YPAaBHEHHUs IEPBOTO
nopsinka. YpaBHeHuss bepHymin. VYpaBHeHus B monHbIX auddepeHnmanax. ['eomerpus
g epeHnranbHbIX YypaBHEHNH nepBoro nopsijaka. [lone Hanpasiaenuil. MeTo M30KIIUH. .

Bonpocs! 11s1 CaMONOATOTOBKH:

1.Y10 Takoe muddepeHnnanbHble ypaBHEHUS

2.006m1ee u yacTHoe perienue. 3amava Kormm.

3. YpaBHEHHUS ¢ pa3JesoUMUCS TIEPEMEHHBIMU.

4. JIuneiinble ypaBHeHUs | mopsiaka.

5. OgHOpOAHBIE YpaBHEHUS IEPBOIO MOPSIAKA.

6. MeToppl perieHust ypaBHEHMsI B ITOTHBIX U QepeHIIraiax.
7. B ueM cyTh MKTOJ@a U30KINH?

Tema 7.2 AuddepeHnnaibubie ypaBHEeHUs BHICIIHX MOPAIKOB

Heab: Hayuutbes pemats 1udepeHnuaibHble YypaBHEHUS 2 MOPSAAKA

Juddepenunanbaple ypaBHEHHs BBICIIUX MOPSAAKOB, 3aaa4ya Kommu. /luddepennuanbabie
ypaBHEHUS, JOIMYyCKAIOIIME TOHIM)KEeHUE mopsanaka. JIuHeiHsle onHopomaHble TuddepeHIraabHbIe
ypaBHEHUS BbICIIEro nopsiaka. JIunelinas HezaBucumocTh GyHkiuu. Teopema 00 oOmIeM perieHHH.
Jluneiinple oxHOpoAHbIe UG (depeHIaTbHbIe YPaBHEHUS BBICIIETO MOpPSAIKAa C IOCTOSIHHBIMU
KO3 UITUECHTAMH. XapakTepuCcTUIECKOE YpaBHEHHE. JIunenHbie HEOJTHOPOIHBIE
muddepeHnanbHBIE  ypaBHEHHS — Bbicmiero  mnopsaka.  JuddepeHumanbHble  ypaBHEHUS
HEOJHOPO/IHBIE C TOCTOSIHHBIMU KO3((UIIMEHTaMH U CIIELUAIbHOTO BHJIA IPABON 4acThi0. MeTo bl
UX pELICHHUS.

Bonpocsl 11 caMONIOATOTOBKH:

1. Yro npencrasnser codoit 3agaua Ko ans nuddepennmanbHoro ypaBuenus 2 nopsaka’?
2. Teopema 00 00IIIEM pEIICHUMU.
3. JluneliHble OTHOPOAHBIE MU(GEpPCHIIHATbHBIC YPAaBHEHUS BBICIICTO TOPSIKA C TOCTOSHHBIMHU
kodpurreHTamu.
4. XapaKkTepuCTUIEeCKOe YpaBHEHUE.
5. Pemienne HeomHOpOAHOTO JUHEHHOTrO U depeHInaIbHOrO0 ypaBHEeHUs. MeTron Bapuaiuu
ITOCTOSIHHOM.
6. Penienre HEOMHOPOIHOTO JIMHEHHOTO MU (HEepeHIINATBFHOTO YPaBHEHHUS CO CIIEITHAILHON TIPaBoOit
YacThIo.

MonayJb 8. OcHOBBI BADHAIIMOHHOTO UCHHUCIEHUS.

Tema 8.1 KontpoJs kadyecTBa nouaypadpukara
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Heanb: U3y4uTh CyTh BAPHAIIMOHHOTO UCYUCICHUS.

Bapuammonnoe wucuucnenue. Tabmuna ¢yaknun Jlammacca. IIpeoGpasoBanue Jlammacca.
Opurunans! 1 n3odpaxkenus. [Ipunoxenus k pemenuto auddepeHnanbHbIX YpaBHEHUHN.

Bonpocs! 11 CaMONIOATOTOBKH:

[Ipeobpa3zoBanus Jlamnacca.

[Ipocreitmue cBoiicTBa mpeodbpazoBanwms Jlammacca.
CeepTtka GyHKITUH.

OpuruHaibl ¢ palioHaIbLHBIMU N300pasKEHUSIMU.
dopmynbl oOpaleHusl.

orwnE

Tema 8.2 Pemenne nuddepeHninanbHbIX YpaBHEHHH 0NIePATOPHBIM METO0M
Hens: Hayuurbesi npumensars Ttadauny ¢ynkoun Jlanoacca mnpu  pemieHuu
auddepeHuNANBHBIX yPAaBHEHUI 0NIePATOPHBIM METOA0M

[Tpunoxenus npeodpazosanuii Jlamnacca x pemenuo audQepeHuanbHbIX ypaBHEHU N

Bonpocsl 11 caMONIOATOTOBKH:

1. IlpunokeHus K pEIICHUIO JHUHEWHBIX AU(QepeHIInaNbHBIX YPaBHEHUI € TOCTOSHHBIMH
KO3 (pUITUESHTAMH.

2. TlpunoxeHus K pEUHICHUIO JIMHEHHBIX YPABHCHHUI B KOHEYHBIX PA3HOCTSX.

3. M300pakeHnss HEKOTOPBIX CIICIHAIBHBIX (DYHKITHH.

Monayab 9. Teopusi BeposiTHOCTEl
Heanb: U3y4yuTh OCHOBBI TCOPHH BEPOSITHOCTEH.

Cnyuaiiabie coObitusi. BepositHocTh. Kitaccudeckoe ompezeneHue BepOsSTHOCTH. [ eomeTpudeckoe
OIPEJICIICHUE BEPOSTHOCTH. T€OpEMBI CIIOKEHHUSI M YMHOXKEHUs BeposiTHOcTeld. dopMmyna MOITHON
BeposiTHocTu.  ®opmyna  bepuymiu.  ®opmyna  baiteca.  UucnoBble  XapaKTEpHCTHKHU.
Marematuueckoe  OXHIAHUE, JUCIEPCHUS, CPEAHEKBAAPATUYHOE OTKJIOHEHHE  CIy4yalHOMU
JUCKpPETHOW BenM4MHBL. HempepblBHbIE cioydaliHble BEJIWYMWHBL. BBIUYUCIEHHE YHUCIOBBIX
XapaKTEPUCTHUK.

BOHpOCLI aJig CaMOIMOATOTOBKH

Buner coObITHIA.

Kitaccuueckoe onpenenenue BeposiTHOCTH. [Ipumepst.

OCHOBHBIE TEOPEMBI TEOPUHU BEPOSITHOCTEH.

®opmyna bepHyIM MOBTOPHBIX UCIIBITAHUMN.

®opmyna balieca Hax0XAEHUS BEPOATHOCTH TUIIOTES.

Uucnosbie XapaKTEPUCTUKHU: MaremaTtuueckoe OKHJIaHUE, JTUCTiepCHs,
CpeIHEeKBaJpaTHUECKOe OXKUIaHHE.

BRI .

Tema 9.2 Cayuaiinble BeJTMUYHHBI
Henb: U3y4uTh NOHSATHE CJIYy4YallHOM BeJIHYUHBI.
Crnyuaiinple Benu4uuHbL. BUbl ciiydaliHbIX BeIM4MH. PacnpeneneHust ciaydailHbIX BEJIMYUH.
Oyukuus pacnpezneneHus. [InotHocTs pactpeznenenus. HopManeHOe pacnpeneseHue Ciy4aiHon
BEIWYMHBI. bBuHOMUAIBHOE pactipeiesieHue ciydaiiHol BennuuHbl. Pactipenenenue [lyaccona.

BOHpOCLI AJad CaMONMOAT0TOBKMU

1. TlonsiThe cimydaiiHON BETUYMHBI.
2. Pacnpenenenue cirydailHON BETMYHHBI.
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OyHKIHS pacipeesICHUs] JUCKPETHOW U HEMPEPHIBHOM CIIyHailHBIX BEIUYHH.
[InoTHOCTE pacnpenenenus.

HopmanbsHoe pacnipenenenue.

bunomMuaneHOE pacnipeneneHue.

[lyacconoBckoe pacnpeneneHue.

Nogakow

Moayab 10. D1eMeHThI MATEMATHYECKOH CTATUCTUKH
Tema 10.1 Boioopounblii MeToa. CTaTHCTHYECKOE pacnipeae/ieHue
Heab: U3y4uTh OCHOBHBIC METOAbI MATEMATHYECKON CTATUCTHKH.

DONEeMEHThl MaTeMaTU4YecKOM cTaTucTuku. BpiOopku. ['eHepanbHas ©  BBIOOpOYHAs
coBokynmHocTU. HTepBasibHAst orleHka. TodeuHas oreHka. CTaTHdecKkoe pacrpesielieHe BHIOOPKH.
JloBeputenbHble HHTEpBaNbl. YuciaoBble XapakTtepucTuku. CpenHee, MeauaHa, AUCHEPCHS,
CPEIHEKBAAPATUYHOE OTKJIOHEHHE.

Bonpocs! 1711 caMONOATOTOBKU:

UYro Takoe BIOOpKaA?

Kakwne Op1BaroT BBIOOPKH?

I'enepanbHas 1 BHIOOPOYHAsi COBOKYITHOCTH.
HNuTepBanbHas OleHKA

ToueuHas oreHKa.

JloBepuTeIbHBIE HHTEPBAJIBI.

UucroBble XapaKTEpUCTUKH.

NooakrwhE

Tema 10.2 Koppensinus
Henb: U3y4uTh pasjM4YHble BUALI KOPPeJIALHH.

Koppensunonnas rtabmuna. Koadouuument koppemsiuuu. Jlunum perpeccun. Bruszue
BbIOOPOYHOro KO3((UIMEeHTa KOppelsaluu Ha TECHOTY CBsi3U. Perpeccus. YpaBHeHHe HpsMOn
perpeccun. Kpurepuii [lupcona. Kpurepuii Binkokcona.

Bomnpoch! 1jis caMONOATOTOBKH:

Yro Takoe koppensaus’?

[TonsiTue ko3 ppuIEeHTa KOPPETSLIHH.
Perpeccus.

YpaBHEHHUE NIPSMOM PErPECCHUM.
Kpurepnii cornacus IIupcona.
Kpurepuit Bunkokcona.

Sk~ wdE

IMPAKTUYECKOE 3AJIAHUE

(I)OpMa NPAKTUYECCKOIo 3aJaHUM: pernicHre 3a1a9 110 TEMaM MOZYJIs.
[TpumepHBIii TepedeHb 3aJaHui IS MPAaKTUYSCKUX padorT.

Moayas 1 JIuneiinas anredpa
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2% —2x, —3x,—7x, +2x, =0, X —3,+x, —x, X, =0,
] 3.4.
X X +10%; +2, - x5 =0, 6%, — 9, + 21, — 31, —12x, = 0,

Ay

Sx — X, +8x;, —2x, +2x, =0,

—4x +6x, —14x, +2x, +8x, =0,

2x —3x, +7x, —x, —4x, =0.

2 X +10x, —3x, —2x, —x, =0, 3 X +4x, —3x, +2x, —5x, =0,
12, — %, + 7o, +11%, — x; =0, Ay 2% 4% 4%, 45 =0,
2z, — 2%, +14%, +22x, — 25, =0, | | % A+ 3% 3,35 =0,
X X+ X=X, a5 =0 39, L1 3% =X 6% =45 =0.
(35 5
— X+ =X, + =X, +Xx, =0,
2% — X, +3x, —x, —x,=0, 2 4 7
X +5x —x +x,+2x. =0 3.x+1.x+2.x+2.x 0
— =1, 4 — — J— — =,
1 2 3 4 3 5 1 2 2 ? 3 5 4
; x +lox, —o6x; +4x, +7x, =0, 1 5 5
— X t—=X+—Xx+—x,=0
310, L2 ) 21 15
8% + Xy +X;— X, +2x5 =10, (%, +3x, —x, +12x, —x, =0,
3%, —3x, —2x,+Xx,—3x, =0, 12x —2x, +x, —10x, +x, =0,
5 5% +4x, +3x;, — 2%, +5x;, =0. a1 |33+ X, + 2x, = 0.
7x, —14x, +3x, —x, + x5, =0, (%, + 2%, +3x, +x, — x5 =0,
X —2x, +x,-3x, +7x;, =0, 12x —2x, —5x, —3x, +x, =0,
2% +Xx,—2x, —x, —2x;, =0, 3% =X, +2x, X, +2x,=0,
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X — 2%, +3x, -10x, +x;, =0, X — 2%, +3x;, —3x, —7x;, =0,

3.18.
3.20.

s X +11lx, —12x, +34x, —5x;, =0, x +11x, —12x, +34x, —5x, =0,

10. X — 5% +2x, —léx, +3x, =0.

12% —2x, —3x, - 7x, +2x, =0, 13 +Xx,—2x, +3x,+5x,=0,
< Tx 5%, —3x, —2x, +x, =0, S 7x +4x, —3x;, +2x, +4x, =0,
$Tx —4x, +x;, +3x, =0, < 2x +2x, +4x;, —x, +3x, =0,
X 2% +7x, —4x, +x,=0, 4x +2x,+ X, +2x, +3x, =0,

MonayJib 2. AHAJIMTHYECKAS] TeOMeTPHUs

f
3apava. Havtm Touky M CUMMETPUYHYIO TOYKEe M OTHOCUTESBHO NpsAMON (anst BapuaHToB 1 - 15) unm
NnockocTu (ans BapuaHToB 16 - 31).

-1 y+1,5 =z

Mo, -3, -2),

. 1 -1 1
M(Z, 1 1)? x—4,5:y+3:z—2.

5 1 —0,5 1
M(L 1 1)? x—2:y+1,5:z—1.

3. 1 —2 1
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iﬁL 2 3} x—&5:y+L5:z—L§
4. 0 -1 1

x—-35 y-15 =z

M1, 0, -1), = —.
5. ( ) 2 2 0
ﬂJ@,l,OL x—2:y+L5:z+&§
6. 0 -1 1
ﬂiﬁﬂ, 3, 0} x+0jzzy+L5::z—OJ.
7. 1 0 1

M(-1, o, -1), F-¥12_z-2
8. —1 0 1

x-1_ y-15 z-3

" -1 0o 1

x+0,5 y+07 z-12
1 02 2

x-1_ v+05 z+15

13, —1 0 0
ﬂftiv{l U> x+05::y—1:z—4.
14, 0 0 2
ﬂ{al 3, _2} x—Oj::y+L5::z—L5.
15, 0 -1 1

<

(L 0, 1), 45+6y+4z-25=0.

L M(=1, 0, —1), 2x46y-2z+11=0.

S

L M0, 2 1), 2x+4y-3=0,

S

. (1 1, 0} y+z4+2=0.

Lo M(-1, 2 0), 4x-5y-z-7=0,
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21.

22.

23.

24,

25.

26.

27.

28.

290.

30.

31.

< R

~r

1

S & 8 R R R R KRR

2, -1, 1), A-y+2z-2=0.

1, 1), x+4y+3z+5=0.

1, 2, 3), 2x+10y+10z-1=0.
1, 0, —1), 2y +4z-1=0.

=2, =3, 0), x+5y+4=0.
2, -2, -3), y+z+2=0.
-1, 0O, 1), 2x+4y—-3=0.
3, 35, 3), Bx+6y+8z-25=0.

(
(
(
(
(
(3, -3, -1), 2-4y-4z-13=0.
(
(
(
(
(

-2, 0, 3), 2x-2y+10z+1=0.

g, -3, —2), 2x+10y+10z-1=0.

Monyan3. ludgdepeHuuabHOe HCHUCTCHUE
Beruncnuts npenensi:

2
3. lim U P)T
X=0 P3X™ + Py
2
. PXT=2X+ P,
3.3. lim .
X—>00 IX4 + p§
2 —_—
35. lim > (p§+3)’2(+3p1.
3.7. lim >IN PsX

x-0sin(p, + P )X
1

3.9. lim(1+ pyx)”.

HaiiTu nepBbie MpOU3BOAHBIE OT (PYHKIUI:

x—0

1. y=px%% —xP2 4 xPs.

2.y

PX+5

2
X" = P2X+P3

3.2.

3.4.

3.6.

3.8.

. X
lim g;
X=0 P3X™ — Py
G
lim 2—p1
x=>=1p, X" — P
sin p;x
Py X

X
Iim(1+ &) .
X—>00 X

lim

x—0
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3y 3 P2

Coppx-1 x|
4. y = xPieX,
P2
X
5.y = |
pie”

6. y=(py— p2x°)Ps.
7.y =4p, + pxX°.
8. y= ple‘pzxz.
9.y= In(cosﬂj.
P2 X
10. pyx3 +x2y? + poy> = ps.
Haiitu BTOpbIe MPON3BOAHBIE OT (PYHKIIUNA:
11. y = p1x7 + p2x5 — p3X+6.
12. y = (px— p,)™.

Moayas 4. UHTerpajibHOE HCYUCTCHUE

Beraucnurts HHTCI'paJIbIL:

o P2
1 [P+ Ps g,
X

2. '(plxp3 + p, cosx)dx.

xdx

>

Py — P3X

.2_2
4 [P2=X g

T p %
dx
. p2X2 - psl

dx
6. J.Z—.
P1X™ + PoX

X.

2
7. X2 PXF P2 gy
X®—p;Xx+15
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8. I Xax

Jx+p,

Brerauciautb HHTCI'PpAJIbI:

[ 5Pz
dx
P3 _
1. Ix dx. 2. j P
-P1 P1

4pg

P2
dx
3. | X+ padX. 4, | ——.
J. ; J;\/plx+p3

P2

o0 2 o0

5, I#dx. 6. je‘plxdx.
5y X© +9P;

P2

b
S xdx

L (P + p,x)*

7. Ilpou3BecTH OLIEHKY HWHTErpajia C IIOMOIUBIO TEOPEMBI

O CpeiHEM.

P3
Xdx
8. BpmumcnuTe NpUOMMIKEHHOE 3HAYCHHWE WHTETpaia j—z 1o
1 (P + PyX)
(bopmyine Tpanenui, npuHUMas N = 5.
9. Bprancnauth miuomans QUrypsl, OrpaHUYEHHON CHU3Y OChio 0X, a CBEpXy —
1 2
muamel Y = — (P, X —X7).
1

10. Haiitu miomaasr moiay0ecKOHEUHOU (UTYphI, OTpaHUYEHHON CHU3Y OChIO OX,

Py
XpZ '

CJIEBA — IPSIMOM X = P3, a CBEPXY — JINHUEHN Y =

11. TIpoBeputh, uto GyHKIHUS Y = Ce™ gpnsercs UHTErpaJIoM (pEIICHUEM)

naHHOTO MU PepeHInaTbHOTO YPAaBHEHUS:
y'+2y =0,

2
12. TIposeputs, uto namHas gynkmus Y = C X+ C,X" genserca maTerpamom

(pewmieHneM) gaHHOTO MU PEepEeHIINATBHOTO YPABHEHUS:
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X2y"—2xy'+2y =0,
13. Haiitu o6muii naTerpan audhepeHmanb»HOr0 YpaBHEHNUS:

Xy'—py= pzyz-

14. Haiitu  wactHbli  uwHTerpan  auddepeHuaibHOro

YAOBJIETBOPSIOMIMI YKa3aHHOMY HAa4aJIbHOMY YCJIOBHIO:
(p, + P,X)Y’ = p3y npu y(0) = 1.

15. Haittu  wactHeii  wHTerpan  auddepeHnmanbHOro

YAOBJIETBOPSIONINN YKA3aHHOMY HA4aJIbHOMY YCJIOBHIO:

ydx+ctgxdy=0; y(%j:—l.

YpaBHEHWUS,

YpaBHEHUS],

16. Haiitu oOmuit mHTErpai JMHEHHOTO JU(QepeHITHaIbHOTO ypaBHEHUS TIEPBOTO

Imopsaaka:

y'—yctgx =sinx

Moayab S. ®yHKUHH HECKOJBKUX IePeMEeHHbIX

1. HailTu d4acTHble TNPOU3BOAHBIE IEPBOTO W  BTOPOIO

bymxm Z = 2y 435t 5y -7

2. HaiiTu dvacTHBIC TPOM3BOJHBIC NEPBOTO IMOPSAKA (YHKIIHH

i ¥

opsiKa

_ ysm 2y

7

[TpoBeputs, aro?w =~ Zm. 3anmcare moMHbI muddepeHnan  IepBOro

nopﬂz[KaifE' .

3. Haiitu YacTHBIE IIPOU3BOIHBIE IIEPBOTO
it it

opsIIKa

— | = o
dynkupm £ =€ (ECIS}J"I'ISIII _}’), [TpoBepuTs, qro?w = Zm. 3anmcars monHBIit

auddepeHna nepBoro nopﬂz[KaifE
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Z=s3n Bl
4, HaliTu yacTHbIE MPOU3BOJHBIC IEPBOr0 MOpsJKa (PYyHKIHUH X,

[0

3anucatp MOJHBIN ﬂH(bq)epeHuHaniiE :

5. Haifth yacTHbIe MPOW3BOAHBEIE MEPBOro mopsaaka QyHkimu < =@ cfg{x\ﬁ )

3anucath MOJHBIN z[H(i)(bepeHuHamiE

6. Haiitu YacCTHBIE IPOU3BOIHBIE NIEPBOTO nopsiaKa
z(x,y)= _i+~f;]n x+cos(2x 42y
byHKIAHA sy
7 = arcE iﬂ
/. lana QyHKIOUS JBYX TEPEeMEHHBIX ¥". Haitu Bce w4acTHbIE

IIPOU3BOAHBIC IICPBOI'O U BTOPOI'O IIOPAIAKOB.

8. Haiitn yacTHBIC NPOM3BOJAHBIC IEPBOTO M BTOPOTO MOpPSAKa (DYHKIUN
z:x{p—4xJ;—6y2+5

Moayab 6. KpuBosinHeiiHble M TOBEPXHOCTHbIE HHTETPAJIbI

j vl
. Bplunciiuth  wHTErpas £  OT  TOYKH AQD 1o oukn FE "E:', eciu
2 _
kpuBast L 3amaHa ypasHeHumem ¥ = &
. Berauciurts JIo1agb dbparmeHTa IWJIMHIPUYECKON
2 2 _ o
noBepxHocTH * TV =1 B0 2-M u 6-m oxrantax ¥ <0Y > U), KOTOPBIN BBICEYEH
w10ckocThio Z = U u runepGonuueckum napabomougom = =,
Ixnﬂ
. Berauciaurs KPUBOJIMHEWHBIN VHTErpan ? 1o Jyre
B . Tet=m
oxpyxkuocTn X&) = cost YO =6t oy oy enerun mapamerpa 2
-1 x+1
Iy dx + dy
. BbluMCINTh KpUBONUHEHHBIH uHTErpam I * Y, roe L — orpesok

AL D

IpsIMOM OT TOYKHU 70 Touxu 2 Bumonnnts YepTEK.
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[ = yydxe (7 - D)y

5. Bberauciauth KPHUBOJIMHEUHBIN WHTErpan £ OT
toukn 452 1o roukm #%? proms nomamoii, cocrosmeii W3  OTpe3KoB
npsivbix ¥ = %Y= X1 Brinonuuts ueprék.

_I-“y—z.:fx+x2dy
. BelunMCcIMTh  KpUBONMHEWHBIM — MHTerpam : * , TmeL— nyra
KpUBO# » = Inx o7 rouxn ¥ L0 o rourn Ve

. IIpoBepuTh, CylmIECTBYET JM UHTErpall N0 JaHHOM KPUBOM, U BBIYUCIUTHL €rO,

eciu 3TO BO3MOYHO
]
+1
| > 5 9x n 7Y Jx
1 X~ y+ — mo ayre mapa6oasl ¥~ " ¥* o1 TOukM M -1 15 pavama

KOOpPJHHAT.
BpinonHuTh 4epTeK.

Mopayas 7. luddepeHunaibHble YypaBHEHUS

Bapuanr 1.

1. Haiitu oOumit uaTerpan nud@epeHnnanrbHOro ypaBHEHUS.

y'—X:O.
X

2. Haiitu pemenue 3amgaun Komm.
y' +xy =(1+x)ey? y(0)=1.
3. Haiitu obmee perienrue ypaBHEHHS.
y"tgx=y" +1.

4. Haiitu o6mee pemenne nudpepeHnaibHOro ypaBHEHUSI.

y" +3y'+2y=1-x°.

Bapuanr 2.

1. Haiitu oOumit uaTerpan nud@epeHnnansbHOro ypaBHEHUS.
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y'—yctgx=0.

2. Haiitu pemenne 3amaun Kormm.
' 2 1
Xy'+y=2y Inx,y(1)=§.
3. Haiitu oO1ee pelieHre ypaBHEHHUS.
xy" —y"+ 1 0.
X

4. Haiitu obmiee pemenne nudhepeHInaIbHOTO ypaBHEHUS.

y'—y=x>+X.

Bapuanr 3.
1. Haiitu oOuuit maTerpan nud@epeHnmnanibHOro ypaBHEHUS.
y'—ycosx=0.
2. Haiitu pemenne 3agaun Komm.
20xy'+y)=xy*, y() =2.
3. Haiitu obmiee pemieHrne ypaBHEHHUS.
y"ctgx=y" +1.
4. Haiitu ob6miee permenue nudepeHInaIbHOTO YPaBHEHUS.
y" +y =5x"-1.
Moayiab 8. OCHOBBI BAPMALIMOHHOTO MCYHUCTICHUS.
1.C nomoIpl0 ONEpalMOHHOIO0 HCYUCICHUS HAWTH YacTHOE pEeIllICHHE

middepeHIMaIbHOTO  ypaBHEHHUsSI TNPU  3aJaHHBIX  HAYaJbHBIX  YCJIOBHSX.

x-3x—dx=d4 -5 x(0)=—1’ 0y =2
2. C IIOMOIIIBIO OHepaHI/IOHHOFO HNCYUUCIICHUA HaﬁTH JaCTHOC pemeHI/Ie
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muddepeHIuaIbHOTO  YpaBHEHUS
-2 =-2 x0=1  x(0)=3

3. Haiittu 4acTtHOe pereHue
OTIePAIIUOHHOTO

A tdx= (B 4D x(=4 (0 =-1

4, HaliTh 4YacTHOE peCIICHHE

OIICPAIIMOHHOI'O

A+ x'—2x=-DScosi+0sm £ =46

5. MetogoM  omepalioOHHOTO
muddepeHIMaIbHOTO  ypaBHEHUS,

YCJIOBUSIM.

2
= 2
K —ox =12 x=0 "3

6. MeTosioM  OIEepallMOHHOTO
middhepeHIuaIbHOTO  YpaBHEHUS,
YCIIOBHUSIM.

A+ = 12324’ x(0) = —3, (=7

7. MeTomoM  OTIEpaIlMOHHOTO
muddepeHImaIbHOr0  YpaBHEHMUS,
YCIIOBUSIM.

K- dx +13x=9® 2(0)=3 #(0)=13

IIpu 3aJJaHHBIX Ha4daJIbHBIX YCIIOBHIX.

mubdepeHaTbHOTO  YpaBHEHUS  METOJIOM

HNCUYHUCICHUA.

mubdepeHnanTbHOrO0  YpaBHEHUS  METOJIOM

NCUHUCIICHUSI.
20 =0

HCYHCIICHUA HAWUTHU H4aCTHOC PCHICHUC

YAOBJICTBOPAOIICC 3aJdHHBIM  Ha4YaJIbHbBIM

HCUYHCIICHUA HaWTU H9aCTHOC PCUICHUC

YAOBJICTBOPAOOICC  3a/lTaHHBIM  Ha4dYaJIbHBIM

HNCUYHCIICHUA HAWUTHU HJaCTHOC PCUICHUC

YAOBJICTBOPAIOIICC  3alaHHBIM  HAYdJIbHBIM

Moayas 9. Teopusi BeposiTHOCTEH

3apanue 1-1. Otaen TeXHUUECKOTO KOHTPOJA OoToOpan st KoHTpods 10p1

M3JIEJUI U TOCJIe TIIATEIBHOTO aHaln3a UX OOHAPYXKWJ p2 OpaKOBAHHBIX W3JETUH.

KakoBa oTHOCHTEIbHAS 4YaCTOTA MOSBJICHUSI OPAaKOBAHHBIX WU3CIIHI?

3apanme 1-2. B xpyr paaumyca R = 10p:

MOMEIIIEH Kpyr paauyca I = pa.

Haiitu BepoATHOCTH TOTr0, YTO TOYKA, Haydady OpoIlleHHas B Kpyr paauyca R,

nmomageT TakKXXe U B Kpyr paauyca r. Hpe)monaraeTcs;, 4dTO BEPOATHOCTH ITOIIaJaHWsA
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TOYKM B Kpyr M[PONOPLUHMOHAIBHA IUIOIIAAW Kpyra M HE 3aBUCUT OT €ro

PAacCIIOJIOKCHUAA.

3ananue 2-1. Beraucnure

by ,((wﬂ (2p, +1) J

(p3—2)! (pl_l)! (sz_l)!
3aganue 2-2. B PaCIOPAKCHHUHA (I)I/IHaHCOBOFO Jajiepa HMMEETCA [P2 IIaKETOB
Pa3In4YHbIX akuii. CKOJIBKMMH CIIOCOOaMH MOJKHO COCTaBHTh p3 KOMOMHaITUH

MTaKETOB JJI MPOBEICHHS OMPIKEBOM oneparuu’?

3aganue 3-1. Cpenu (P1 + p2 + P3) Aeranel UMEIOTCS YeThipe OpaKOBaHHBIX.
[TIpon3BOIBLHO BEIHUMAIOTCS IISTh AeTaiel. KakoBa BEpOATHOCTBH TOTO, YTO CPEAU HUX
XOTs1 OBbI O7THA — OpakoBaHHAs?

3anmanue 3-2. Ha Tpex craHkax M3roTaBIMBAIOTCS AeTanu. Ha mepBom craHke
B MUHYTY HU3rOTAaBIMBAeTCs P1 AETajleld, Ha BTOPOM — P2 MU HAa TPETbeM — Ps.
VY cTaHOBIEHO, YTO IMOCJE OJHOTO Yaca padOThl Ha MEPBOM cTaHke 2% AeTalield, Ha
BTOpOoM 3% U Ha TpeTbeM 5% — HE COOTBETCTBYIOT cTaHAapTy. Ha KoHTpoab Oepercs
1 geranp mocie kaxaoro yaca padotel. OnpenenuTe MoaHy BEPOATHOCTb TOTO, YTO

OHa He OyJIeT COOTBETCTBOBATh TPeOyeMOMY CTaHAAPTY.

3amanue 4-1. YyeOHuk no marematuke wu3gaH Ttupaxom 100 000 5k3.

P,
10 000

BeposiTHOCTh OpakoBaHHOTO 3K3EMIUISApaA p = C momourpto pacnpeaeneHus

[Tyaccona HaliiuTe BEPOATHOCTD, UTO B TUPaXKe OYJET pOBHO P2 OpaKOBAaHHBIX KHUT.
3ananme 4-2. J{ns 3aKoHa pacmpeaeneHus, 3aIaHHOTO TabauIen
X |1 2 4 7 8 10

P |ai |a2+0,04 |a3+0,01 |ai+az |axtas |0,95—(2ai+3ax+2as)

_&' a —&' a —&

TS = , = , = )
4T 100 27100 * 100

MOCTPOUTh  UHTErpajbHyl0  (YHKLHUIO

pacrpeeIIeHu.

3amanue 5-1. [ cny4aitHOM BeIMYUHBI, 3aJJaHHON TaOIuIEH
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X |1 2 3) 7 9 12

P |ai |a2+0,06 |a3+0,03 |aitax |artas |0,91-(2a:1+3ax+2as3)

rac a, = &, a = & ; Ay = & OIpCACINTC MATCMATNICCKOC OKNIAHUC.

100" > 100" " 100’
3apanue 5-2. [ cydaitHOW BETMYMHBI, 3aJaHHON TaOIHIIeH
X |1 2 5 7 9 11

P |a1 |a;+0,04 [a3+0,03 |aitaz |ax+as 0,93—(2a1+3a2+2a3)

P, . P, . p
rae a, = ——; azzﬁ, a3:ﬁ

100 , OTIPEJICITUTE TUCTICPCHIO.

3apanme 6-1. Cnyyaitnas BenuunHa X 3aana nuddepeHnnanbHon GyHKIuen

20
f(x) =01p,x B uHTEpBajie 0< x < _|— . Onpenenure MaTeMaTUYECKOE 0XKUIAHUE,
1

JUCIIEPCUIO M CTaHAAPT 3TOM BEJIMYUHBI.
3apnanme 6-2. Iloctpoilite rpaduk (GYHKIUU IUIOTHOCTH PABHOMEPHOTO
pacipeielieHus CIIy4YaliHOM BEJIMYMHBI, CUUTAsl, YTO BCE BO3MOYKHBIE 3HAUECHUS DTOU

BEJIMUMHBI 3aKJIF0YCHBI B MHTEepBasie (Min(p1,p2), max(ps,p2)).

3aganme 7-1. Halizute MaremMaTH4YecKOoe OXXKHJAHME IIOKa3aTEIBLHOTO
pacupeieneHus:
f(x)=p,e ™ npux>0; f(x)=0npux<D0.
3apnanme 7-2. Haiigute amcnepcuio W CPEIHEKBAAPATUYECKOE OTKIOHCHHE
MIOKAa3aTeJIbHOIO PaclpeieeHus:
f(x)=p ™ npux>0; f(x)=0npux<0.
Moayas 10. Di1eMeHTBI MATEMATHYECKON CTATUCTHKH

3amanue 1. IlocTpoiiTe rucTOrpaMMbl YacTOT W OTHOCHUTEIBHBIX YacTOT IO

pacrpeeieHUIO0 BEIOOPKU:

CymMmma yacToT
BapUaHT UHTEPBAJIA,
N;

1 3—-5 P1

No HNnrepnan,
uHTEepBaNIa | X; — Xj 1
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2 5-7 2p2
3 7—-9 3p3
4 9-11 P
5 11-13 2p;
6 13-15 3p;
7 15-17 p1+p2

3aganue 2. J{11sg reHepanbHONM COBOKYIIHOCTH, 33JaHHON pacIpe/Ie]IeHIEM:
Xi |5 110 |15 |20 |25 |30 (35
Ni|p1 |3p1|P2 |2p2 | p> |2ps|2p;

Haiigute reHepalibHYI0 CpPEIHION, TE€HEPAIBHYIO JHUCIEPCHUIO, TE€HEPAIbHOE

CTaHJapPTHOC OTKIIOHCHUC, MOy, MCINAHY U pa3dMax.

3aIIaHI/IC 3. 3 FeHepaHBHOﬁ COBOKYIIHOCTH CJACJIaHa BBI60pKa, 3aJaHHas1

pacinpcaciiCHUuCM:

Xi 2 4 6 8 | 10 | 12 14

N; P2 | 2p2 P1 % P3 2p3 | p2tps3

Haitagute HeCMEEHHbIE AUCTIEPCHUIO U CTAHJIAPTHOE OTKJIOHEHHUE.

3ananue 4. M3 maptunm oobemoM 100p1 OIHOPOIHBIX TOBApOB JJIsl MPOBEPKHU
M0 CXeMe CclydailHoil OecroBTOpHOM BBIOOpKH oTOOpano 10p3 ToBapoB, cpeau
KOTOPBIX OKa3ajioch 8P3 HeOpakoBaHHBIX. Haiiaute BEpOSTHOCTH TOTO, YTO OIS
OpakoBaHHBIX TOBApOB BO BCEH MApTUU OTIWYAETCSA OT MOJYyUYEHHOW JT0JIM B BHIOOpPKE
He Oonee yeM Ha 0,02 (1Mo aOGCONMIOTHOM BEIMYMHE), a TAKKE IPaHUIbI, B KOTOPBIX C
HaJekHOCThIO 0,96 3aKkioueHa A0 OpaKOBaHHBIX TOBAPOB BO BCEW MapTHH.

3aganue 5. MMeroTcs nBe He3aBUCHUMBbIC BBIOOPKH ¢ oObemamu n=10pl u
m=20p2, KOTOpblE W3BJICUEHbl W3 HOPMAIBHO PACIPEICICHHBIX T'€HEPATbHbIX

COBOKyIMHOCTeH. [l 3TMX BBIOOpPOK HaiifieHbl BbIOOpOouHBbIE cpenHue x=40p2 u
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y=50p3. Kpome »atoro, wusBecTHbl reHepanbhHbie aucnepcun D(X)=8,5p3 wu
D(Y)=7,5p2. IIpu ypoBHe 3Hauumoctu 0=0,01 mpoBeprTe HyneByro rumnore3yHO:
M(X)=M(Y), ectu anvrepHaruBHas runote3a H1: M(X)<M(Y).

3aganue 6. M3 reHepanbHBIX COBOKymHOCTEH X W Y, pacnpenesieHHbIX IO
HOPMaJLHOMY 3aKOHY, U3BJICYCHBI MaJIble BEIOOPKU ¢ 00bEMaMU COOTBETCTBEHHO N =
pl u m = p3, BEIOOPOYHBIMH CpeqHUMHU X = p2/2 u y = p3/3 u ucnpaBICHHBIMH
mucniepcusimu sX2 = pl/50, sY2 = p3/80. [Ipu yposue 3Haunmmoctu o = 0,05
npoBephTe HyneByto runoresy HO: M(X)=M(Y), ecnu anbrepHaTtuBHas runoreza Hl1:
M(X) = M(Y).

3ananue 7. Haiiaure xo3QUIUMEHT KOPPEISUU U ONPEIEIUTE TECHOTY CBSI3U
JIBYX BApUAHTOB, 3aJaHHBIX TAOIUIICH:
xi |0,1p1|0,3p2| 0,5p3 | p1l p3
yi p3 p2 2pl | 3p3 | 4p2

3amanue 8. Onpenennure BHIOOPOUYHOE YPABHEHHE MPSMOM JIMHUH perpeccuu Y
Ha X ¥ IOCTPOKTE ero rpaduK Mo JaHHBIM HAOMIOIEHUH, TIPEICTABJICHHBIX B

cienyrolei Tadauue.

Xi pl 2p2 | 3p3 | 4pl | 5p2
yi | 3p3 | 2pl p2 pl p3

PYBEXHBIA KOHTPO.JIb: d¢opma pybe:kHOro KOHTpOasi —
KOMIIBIOTEPHOE TECTUPOBAHUE

5. ®@oHA OLEHOYHBIX CPeICTB A TMPOBEACHHUS MPOMEKYTOYHOM
aTTecTalMu 00y4YaroMXcs M0 y4eOHOH JUCHMIIINHE

5.1. ®opMa NPOMEKYTOUYHOM ATTECTALMH O0y4AKOLIErocss Mo y4eOHOM
AUCHMILINHE

KOHTpOJIbHBIM MEpPONPHUATHEM MPOMEKYTOUHON aTTeCTAlMU OO0YYaroIIMXCs
M0 yueOHOW NUCIUILIAHE SIBISIETCS IK3aMeH , KOTOPBIA MPOBOAUTCS B MUChbMEHHOM

dbopwme.
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5.2. IlepeyeHb KOMIIETEHIUII C YKA3aHUEM JITANOB MX (POPMUPOBAHMS B
npoiecce 0CBOCHUsI 00pa30BaTeJIbHOM MPOrpaMMbI

METOJIbI DKCIUTyaTaIluu
H3NICITHH;

IO BO3JACUCTBHEM  BHEIIHHUX
(dakTopoB (HarpeBa, OXJIaKJICHHUS,
JABJICHUS H T.J.), UX BIUSHUC Ha
CTPYKTYpYy, a CTPYKTYpbl — Ha
CBOICTBa COBPEMEHHBIX
METAJUTHYECKUX u
HEMETAJUTMYECKUX ~ MaTepPHAaJIOB;
TEXHOJIOTMYECKUE MIPOLIECCHI

JTanbl
Kox Coppre conmerenmtni
SR — KOMIIETeHIIUM Pe3yabTaThl 00y4eHust T ST
(4yacTu KOMIIETEHI[HH) TR
NPOrpaMMBbl
[TK-2 CIIOCOOHOCTHIO 3HAeT OCHOBHBIE TMIOHATUS U | DTan
BBIOMPATh OCHOBHBIC W | 3aKOHBI JIEKTPOMArHUTHOTO TIOJIsA | OpMUPOBAHHS
BCIIOMOTaTeIbHbIE U TEOPUH DJIEKTPUYECKUX W | 3HAHUU
MaTepHuabl JUIsl | MATHUTHBIX —LeNed; CTPYKTYpY,
W3TOTOBJICHUS MPUHITUTI JIeNCTBYS,
U3/, CHOCOOBI | XapaKTePUCTUKH M IapaMeTpsl
peanu3anuy OCHOBHBIX | MONYIPOBOAHUKOBBIX  TPHUOOPOB | Dtar
TEXHOJIOTUUECKUX IIUPOKOTO IIPUMEHEHHUS; | (popMHUpOBAHHUS
MPOIIECCOB, (dyHnameHTanbHble  (U3NYECKUE | yMEHUI
aHAIIMTUYECKUE U | OHATHS, (PU3NYECKHE BEIUYMHBI
YUCJICHHBIE ~ METOAbl | U  €IWHUILIBI WX HU3MEpEHus,
mpu  pa3pabOTKe WX | OCHOBHBIE METOJIbI MCCIIEIOBAHUS
MaTeMaTUYECKUX W aHajau3a, NOpUMEHseMble B | Drtam
MoJieneH, METO/IbI | COBPEMEHHON (DU3HMKE M TEXHHUKE; | (HOPMHUPOBAHMS
CTaHAApPTHBIX OCHOBHBIE MOJICIU MEXAHWUKU M | HABBIKOB U
UCIIBITAaHU I 10 | TPaHHULIbI ux IPYUMEHEHHS | TTOJyYEHHUS OIBITa
OIIPENIEIIEHUIO (Monenu matepuana, GOpMBbI, CUII,
¢duzuKo- OTKa30B); 001acTu NMpUMEHEHUS
MEXaHUYECKUX pa3IUYHBIX COBPEMEHHBIX
CBOICTB U | MaTepuasjoB JJs M3TOTOBJIEHUS
TEXHOJIOTUYECKUX MIPOTYKIIHH, ux COCTaB,
roKa3zaTesen CTPYKTYpYy, CBOWCTBa, CIOCOOBI
MaTepUaoB u | 00paboTky; du3nuecKyro
TOTOBBIX W3IENHUH, | CYIIIHOCTh SIBJICHH,
CTaHAAPTHBIE METO/BI | IPOUCXOAAIIMX B Marepuantax B
UX TPOEKTUPOBAHUSA, | YCIOBUAX MIPOU3BOJICTBA u
MIPOrPECCUBHBIC AKCIUTyaTalldd W3JETUNH U3 HUX
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oTpaciu: KIIaCCU(PUKAIHUIO,
OCHOBHOE o0opynoBaHue  u

anmaparsl, TIPUHITAITBI
(bYHKIIMOHUPOBAHUS,

TEXHOJIOTUYECKHUE  PEXHUMBI U
noKa3aTesu KayecTBa
(bYHKIIMOHUPOBaHUS, METOIbI
pacuera OCHOBHBIX
XapaKTEPUCTUK,  ONTUMAIBHBIX

PEKHMMOB pabOThI; MPOU3BOJICTBA
OTpaciiyi; CTPYKTYPHBIE CXEMBI
IIOCTPOCHUS, PEXKUMBI pabOTHI,

MaTEMAaTUYECKUE MOJENN
OPOM3BOJACTB  Kak  OOBEKTOB
YIIPaBJICHHUS,; TEXHUKO-
SKOHOMHYECKHE KpUTEpUHU
KayecTBa (DYHKLIMOHUPOBAHUS U
LENH YIIPaBJICHHUS;

KJIacCU(HUKAIIMIO MOJCIH CHUCTEM
U TIPOILIECCOB, MX BHUIBI M BHIBI
MOIIeJ'II/IpOBaHI/ISI; HpI/IHI_[I/IHLI nu
METOAOJIOTHIO (DYHKITMOHATHHOTO,

HUMUTALIMOHHOI'O u
MaTEMaTHYCCKOI'O

MOICINPOBAHUA CUCTEM )51
mpoucCCOB; METOAbI IMOCTPOCHUA
MOICINPYHOIINX AJITOPUTMOB;
MCTOAbI TIOCTPOCHHUA

MaTEMATHYCCKUX MOJIGJ'IGf?I, nux
YIIPOLICHU S TCXHHUYCCKHEC u

IporpaMMHbIC CpencTBa
MO}I@J’IHpOBaHI/ISI; TCXHOJIOTHUIO
IUTAHUPOBAHHUS ~ IKCIICPUMEHTA,;
MCTOObI CTaTUCTUYCCKOI'O
MOI[GJIHpOBaHI/Iﬂ Ha
MIEPCOHATLHOM KOMITBIOTEPE;
CTaH/IapTHHIE MIPOrpaMMHBIE
CpencTBa IJis pEIICHUs 3a1ad B
obactu aBTOMAaTU3alNU
TEXHOJIOTMYECKUX TIPOIIECCOB U
IIPOU3BOJICTB, YIIPaBJICHUS
JKNU3HCHHBIM ITHUKIIOM HpOI[yKHI/II/I
U €€ KayecTBOM; npaBuIia

oopMmIeHUsT  KOHCTPYKTOPCKOM
JIOKYMEHTAIIMA B COOTBETCTBUU C
ECKI; TEHJICHIIUU Pa3BUTHS
KOMITBIOTEPHOU TpaduKu, €e poib
W 3HAYCHUE B HMHXCHEPHBIX
CHCTEMax H MIPUKJIATHBIX
nporpammax.

yMeeT HCCIIeIOBaTh IOBEICHUE
MaTeprajla W TPUYHUH OTKa30B
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MPOAYKIIUH O] BO3JICHCTBHEM Ha
HUX pa3IMYHBIX
IKCIUTyaTallHOHHBIX  (PAaKTOPOB;
Ha3HA4yaTh COOTBETCTBYIOIIYIO
00paboTKy  [UIsl  TOJy4YeHUs
3aJJaHHBIX CTPYKTYpP M CBOWCTB,
o0ecreynBaoIuX  HaJeKHOCTh
MPOAYKIIUY; UCIIOJIb30BaTh
OCHOBHBIC METOJBI ITOCTPOCHUS
MaTEeMaTHUYECKUX Mozeneun
IPOLIECCOB, CHUCTEM, ux
9JIEMEHTOB M CHCTEM YIIPABIICHUS;
pabotaTh C KakuMm JHOO U3
OCHOBHBIX THUIIOB MPOrPAMMHBIX
CUCTEM, TMpEeIHA3HAYCHHBIX JIJIs
MaTeMaTHIECKOTO 17§
UMUTAIIIOHHOTO MOJICIHPOBAHUS
Mathcad, Matlab uJp.,
IIPUMEHSATH ¢buzuKo-
MaTeMaTU4YeCKUe METOAbl s
pemieHuss 3amad B o0nactu
ABTOMATHU3AIUN

TEXHOJIOTUYECKUX TPOIECCOB U
MIPOU3BOJICTB, yIIpaBJICHUS
KU3HEHHBIM IHUKIJIOM TPOIYKIINN
U ee KayeCTBOM C NMPHUMEHEHUEM

CTaHAAPTHBIX IpOrpaMMHBIX
CpCACTB; UCIIOJIB30BAThL METOAbLI B
TEXHUYCCKUX MMPUITOKCHUAX
IMPUMCHATH TCOPECTUKO-
BCPOATHOCTHBIC u
CTaTUCTHYCCKUEC METOAbI K
OIOCHKC TOYHOCTHM H KadcCTBa
TCXHOJOI'MYCCKNUX Mponcccos,

W3TrOTaBIMBAEMOM  IPOIYKIIMH,
HU3MEpPEHU u WCTIBITAHU;
CTPOUTH BEPOSITHOCTHBIE MOJIEIHU
JUIsT  KOHKPETHBIX  IPOLIECCOB;
METOJIaMU MaTEeMaTUYECKOr 0
MOJIETTUPOBAHMS u
ABTOMAaTU3UPOBAHHOTO
IPOEKTUPOBAHUS MIPH pa3paboOTKe
u COBEPILIEHCTBOBAHUU
MPOrpaMMHO-TEXHUYECKUX
CPEIICTB U CUCTEM aBTOMAaTHU3AINHI
U yIIpaBJICHUS]; HABBIKAMU PabOThHI
C OpPOrpaMMHOM CHUCTEMOW JUIs
MaTEMaTHYECKOTO u
MMUTAMOHHOTO MOJIETUPOBAHMS;
HaBbIKAMU MpUMEHEHUs
CTaHJapTHBIX MPOrpaMMHBIX
CpEJICTB B obactu
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aBTOMAaTHU3aIu1
TEXHOJIOTUYECKUX TPOIIECCOB U
MIPOU3BOJICTB, YIpaBIICHUS
JKU3HEHHBIM ILHUKIIOM MPOIYKIUU
1 €€ KauyeCTBOM;

BJajJieeT  METOJaMH  TEOPHH
BEPOSITHOCTEH, MaTEeMaTHYECKOMN

CTaTUCTUKH u CIIy4aiHBIX
IIPOLIECCOB; HaBBIKAMH
IIPUMEHEHNUS COBPEMEHHOIO
MaTeMaTU4YECKOro

UHCTPYMEHTapHsl JUIsl peLeHUus
poQecCHOHANIBHBIX 3ajay; UMETh

OIIBIT AHAJITUTUYCCKOI'O 151
YHUCJIICHHOI'O PCIICHHUA
BCPOATHOCTHBIX u
CTaTUCTHYCCKUX 3ajaa4,
HaBBIKaMU HCITIOJIb30BaHUA

OCHOBHBIX MpPUEMOB 00pabOTKH
9KCHEPUMEHTAIbHBIX [aHHBIX, B
TOM YHUCJIE C MHCIOJIb30BAHUEM

CTaHIAPTHOTO IPOrPaMMHOT0
obecrieueHusi, aKeTOB MPOrpaMm
oO1ero 5 CIIENUAIBHOTO
HAa3HA4YCHUSI.

5.3. Onucanue nokasareJieil 1 KpUTepHeB OLCHUBAHUS KOMIIETCHIMH Ha Pa3JIMYHBIX
Tanax ux (popMUpPOBaHMS, ONMCAHNE IKAJ OLlEHUBAHUSA

Koa xomMnereHnmun 9Tansl Tloka3aTenan Kpurepnu u mKajabl OLeHUBAHUS
¢hopmupoBanus OLleHUBAHMS
KOMITeTeHIHii KOMIeTeHIInH
I1K-2 Oran Teopernueckuii 610Kk 1) obyuaromuiics TIIy0OKO U IPOYHO
(opmMupoBaHUs BOITPOCOB OCBOMJI ITPOTPaMMHBII MaTepHa,
3HAHMH HCYEPIIBIBAIOIIE, TIOCIIEA0BATEIBHO,
YpoBeHb OCBOEHUS TPaMOTHO U JIOTUYECKU CTPOMHO €T0
MPOrPaMMHOTO W3J1araer, TECHO YBSA3BIBACT C 3aJja4aMH 1
Marepuaa, JIoruka u Oynay1mieit nesTenbHOCThIO, He

TPaMOTHOCTD M3JIOXKCHHSA, | 3aTPyAHSETCS C OTBETOM IPH
YMEHHE CAMOCTOSITENTFHO | BUIOM3MECHEHHH 3a/1aHUs, yMEET

0000111aTh ¥ U3J1araTh CaMOCTOSITEIIEHO 00001aTh 1 U3J1araTh
Marepuan Marepual, He aomyckas omnbok — 9-10
0aJIIo0B;

2) obyuaromuiics TBEpIO 3HAET
MPOrpaMMHBI MaTepHal, rPaMOTHO U 110
CYIIECTBY M3JIaraet ero, He JoImycKast
CYILIECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOITPOC, MOXKET ITPAaBUJIbHO ITPUMCHATH
TEOPETUYECKUE TTOJIOKEHUS -7-8 OaoB;
3) oOywaromuiics OCBOMJI OCHOBHOM
Mmartepual, HO HE€ 3HACT OTACIbHbIX

Jieranei, JIOIYCKaeT HETOYHOCTH,
HEJIOCTaTOYHO MIPaBUIIbHBIE
(hopMyITUPOBKH, Hapylaer

MOCIEOBATEILHOCTE B U3JIOXKEHUH
MPOrPaMMHOr0 MaTepuaiia - 5-6 6ayioB;
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4) oOyuarommiicst He 3HaeT 3HAUUTEIIHHON
4acTh MIPOTPaMMHOTO MaTepuania,
JIOIYCKaeT CyIlecTBeHHbIe omuoku -0-4
Gana.
Ot 0 10 10 6a;1;10B
TIK-2 Oran AHanutnyeckoe 3aianie | 1) cBOOOIHO CpaBiseTcs C 3a1a9aMH U
(dhopMupOBaHHS MPaKTHYCCKUMH 3aJaHUSIMH, IPABUITBHO
YMEHUI IIpakTHueckoe 00OCHOBBIBACT IIPUHATHIC PEIICHNUS,
MIPUMEHEHHE 3a/1aHMe BBITIOJTHEHO BEPHO, IaHbI SICHBIC
TEOPETUIECKUX AHAJTUTHYICCKUE BBIBOJIBI K PEIIICHUIO
MIOJIO’KEHUH 3aJlaHusl, TIOJIKperyIeHHbIe Teopueld - 9-10
MIPUMEHHUTENBHO K 6asioB;
podeCCHOHATBHBIM 2) BnajieeT HeOOXOTUMBIMU YMEHUSMU H
3aja4aM, 000CHOBaHHE HABBIKAMH MPH BHIMOJTHCHUH
MIPUHSATHIX PEIICHUN MPaKTUYECKUX 3aaHUH, 3a]]aH1e
BBINOJTHEHO BEPHO, OTMEUAETCs XOpollee
pa3BUTHE apryMEHTa, OTHAKO OTMEUYEHBI
MOTPEIIHOCTH B OTBETE,
CKOPPEKTHPOBAHHKIC TIPU COOCCEIOBAHUM
-7-8 6aioB;
3) UCIIBITBIBAET 3aTPYJHEHUS B
BBITTOJTHCHUY MIPAKTUYCCKHUX 3aJaHUM,
3aJJaHKe BBITIOTHCHO C OLIHMOKaMH,
OTCYTCTBYIOT JIOTHUECKUE BEIBOIBI H
3aKITIOYCHUS K PEIICHUI0S-6 0aioB;
4) mpaKTHYECKHE 3aIaHN, 3a1a4UH
BEITIONTHSACT ¢ OONBIIUMHE 3aTPYTHCHUSIMA
WM 33JaHUE HE BHIITOIHEHO BOOOIIE, WITH
MK-2 dran AHamuTHYeCKOe 3a1aHue | 3AAAHHE BITOTHEHO HE /10 KOHILA, HET
bopMupoBanHs YETKHX BBIBOJIOB U 3aKIIFOUCHUH 110
HABBIKOB U Pemenue npaktuyeckux | PEHLICHHUIO 3a/IaHIs, CACITAHBI HCBCPHBIC
nonyueHus 3a(aHmii 1 327149, BBIBOIBI 110 PEIICHUIO 3amanus - 0-4
OIBbITA BJIAjIeHHe HaBbiKamu i | OVIOB.
CHHUSMU TIPH
yll:LIHOJ'IHeHI/IEI Ot 0 10 10 6a;10B
MPAKTUYECKUX 3aJaHUM,
CaMOCTOSATETILHOCTb,
yMeHue 00001maTh 1
u3jaraTb MaTepuall.

5.4. TunoBble KOHTPOJbLHbIE 3aJaHUSl WJIM HHbIe MaTepHAaJibl, HeOOXOAUMBbIE IS
OLICHKH 3HAHMA, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YKOIIHNX 3TANbI
(opMupoBaHMA KOMIIETEHLIMI B polecce 0CBOCHHUs 00pa30BaTe/IbHOM IPOrpaMMbl

IIpumepHbIe BOTPOCHI JUISI NPOBEACHUSI MPOMEKYTOYHOM aTTEeCTAIMM 00YVYAI0OINXCS
0 VYEeOHO¥ TUCIHUIIJINHE

1. Omnpenenurenu, ux cBoiicTBa. MuHOpPbH W anredpanyeckue JIOMOJHEHHUS.
Pasznuunble ciocoObl BIYUCIIEHUS onpeaenurenei. [Ipumepsr.

2. Pemienne N nUHEWHBIX ypaBHEHUU ¢ N Hew3BecTHbIMU. @opmynbl Kpamepa nns
pElIEHUs] CUCTEMBI ABYX JIMHEWHBIX YPaBHEHMH C JBYMS HEM3BECTHBIMHU (BBIBOJ).
NccnenoBanne CJIIAY Ha COBMECTHOCTD M ONPEAENHEHHOCTH C  IMMOMOUIBIO
onpenenureneu. [pumep.
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3. UccnenoBanue CJIAY Ha COBMECTHOCTh M ONPEACIEHHOCTh C TOMOIIBI0 METO/Ia
Kpamepa. Pemenue ¢ nmomompto omnpeaenurenein CJIAY, umeromnieit 0eckoHEUHOE
MHOKECTBO pemeHnuit. [Ipumep.

4. Marpuna. OcHoBHble TIOHATUS. Buasl maTpun. [elictBust Hag Matpuuamu (IATh
nevictuil). [Ipumepsl.

5. OOpatHas marpuna. HeoOxogumoe M JOCTaTOYHOE YCIOBHE CYHIECTBOBaHUS
oOpaTHOI MaTpuIlsl (Teopema). Beraucienne oOpaTHO MaTpPHUIIBL.

6. Panr marpuupl. DnemeHTapHble NpeoOpazoBaHusi MaTpullbl. Teopema o paHre
mMatpuusl. [Ipumep.

7. Uccnenoanne CJIAY Ha COBMECTHOCTh U ONPEACIEHHOCTh C MOMOIILIO MATPHII.
Teopema Kponekepa-Kaneum. [Ipumep.

8. Pemenne CJIAY metonom I"aycca (B ciyuasix, korga CJIAY uMeeT e JMHCTBEHHOE
penieHre U 0eCKOHEYHOE MHOKECTBO petienuil). [Ipumepsi.

9. CkansipHble U BEKTOpHbIC BETWYHUHBI. JIMHEWHbIE onepaluy HajJ BeKTopamu (Tpu
oIepanyu), ux cBokcrea. Enuanuneii Bexrop al.

10. IIpssmoyrosbHBIE KOOpAMHATHI B mpocTpaHcTBe. [Ipoexknus BekTopa Ha OCh,
CBOMCTBA MPOEKIUU (TpHU CBOICTBA).

11. Paznoxenue BekTopa mno 6aszucy (reopema). CBOICTBa KOOpJAUHAT BEKTOpa (TpH
CBOMCTBA).

12. Monynb BekTopa. Hanpasnstomne KocuHychl. JIMHelHast 3aBUCUMOCTb BEKTOPOB.
[Tpumepsl.

13. CkansipHoe mpousBeieHre BeKTOpoB. CBOWMCTBA CKAISIPHOTO MTPOU3BEACHUS (TIATh
cBOMCTB). CKaJsIpHOE MPOU3BEJIECHUE OJHOMMEHHBIX W PA3HOMMEHHBIX OpPTOB.
Cxkanspusiil kBaapar. [Ipumepbl. @U3HUECKU CMBICIT CKAISIPHOTO TIPOU3BEICHHUS.

14. CkangapHoe NpOM3BEICHUE BEKTOPOB, 3aJaHHBIX CBOMMHU KOOpPJMHATAMH. YTOJ
Mexay Bekropamu. [Ipumep. PaccrosiHne Mexay AByms Toukamu. [leeHue oTpeska B
JaHHOM OoTHoueHuu. [Ipumep.

15. BexropHoe npown3BeeHUE IBYX BEKTOPOB. CBONCTBA BEKTOPHOTO MPOU3BEAECHUS
(ueTbipe cBoiicTBa). BekTopHOE mNpou3BEIEHNE OAHOMMEHHBIX M PA3HOMMEHHBIX
OpTOB.

16. BextopHOE TPOU3BENEHUE BEKTOPOB, 3aJAHHBIX CBOMMU KoopauHaTamu. [Ipumep.
BekxropHoe mnpon3BeleHHE OTHOMMEHHBIX W Pa3HOMMEHHBIX OPTOB. (DHU3MUYECKUI
CMBICJI BEKTOPHOTO MTPOU3BEACHUS.

17. CmemaHHOe TpPOU3BEACHUE TPEX BEKTOPOB. ['€OMETPUYECKHII CMBICH
cMemaHHoro mnpowusseneHus. lIpumep. KomiaHapHOCTE  TpEX — BEKTOPOB.
HeoOxogumoe u  JocTaTOYHOE  YCJIOBUE  KOMIUIAHApPHOCTH  (Teopema ¢
JI0Ka3aTeJIbCTBOM).

18. VYpaBHeHue JMHUM HA IUIOCKOCTH. YPaBHEHHUA TPAMOH: C  YIJIOBBIM
KOA(pGUIIMEHTOM, NPOXOIAIIeld uepe3 JABE TOYKH, B OTpe3kax Ha ocsx. [lydok
npsMbIX. [Ipumepsi.

19. OOmiee ypaBHEHHE MPSMON Ha TUIOCKOCTH. YacTHBIE ciydad. YTOJI MEXIY
MpSIMBIMU. Y CJIOBUSI TAPAIUIETHOCTA U MEPIECHIUKYIAPHOCTU NpsMbIX. Paccrosinue
OT TOYKH JI0 TIPSIMOIA.

20. Ilmockocth. OOmiee ypaBHEHHE IUIOCKOCTH. YacTHbIe cly4dau. YpaBHEHHE
IJIOCKOCTH B oTpe3kax. [Ipumep.
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21. VYrom wMexay JABYMS IUIOCKOCTSAMH. YCIOBHUS MapaJJICIbHOCTH U
NEePHEHANKYISIPHOCTH TUIOCKOCTENH. YpaBHEHHE TUIOCKOCTH, MPOXOJAIIEH Yepe3 TpU
touku. [Ipumep.

22. O6mue ypaBHEHHs TIPsMOM B pocTpaHcTBe. [lapaMeTpuieckne U KaHOHUYECKUE
ypaBHEHUS NpsiMoi. [locTpoenue npsimoint «11o ciegam». [Ipumepsi.

23. YpaBHEHUS MPSAMON B IPOCTPAHCTBE, MIPOXOAAIICH uepe3 1Be Touku. [lepexon ot
oOIMX ypaBHEHUU MPAMONW K KAHOHMYECKHM U OOpaTHO. YTOJ MEXKAY MPSIMBIMH.
VYcnoBus napaiieabHOCTU U MEPIICHIUKYIIPHOCTH MPSMBIX B IIPOCTPAHCTBE.

24. Yron mexay mpsMoil u rmiockocTeio. [Ipumep. YcinoBusi mapamiensHOCTH U
NEPHEHANKYISIPHOCTH MPSMOM U TUIOCKOCTH.

25. Jlunum BTOporo mopsaka. OkpyxkHoOcTh. Dumnc. KaHoHuyeckoe ypaBHEHHE
samnurnca. [lonyocu, BepinHbl, POKYCHI, SKCUEHTPUCUTET AJUIUINCA. JJUpEKTPUCHI, UX
YpaBHEHHMS.

26. T'unepOoma. Kanonumdeckoe ypaBHeHue runepoosnbl. [loayocu, BepIIMHBI,
(GOKyCBI, AKCLUEHTPUCUTET Trunepoonsl. Jupektpucel, acumnroTsl. I[lapabona.
Kanonnueckoe ypaBHeHHe, (DOKAIbHBIN TapaMeTp, BEPIIMHA, TUPEKTpHUCca NapaloJIbl.
27. IlpeoOpazoBaHue MNPSIMOYTOJbHBIX KOOPJAMHAT MpPU MapajyieIbHOM IEepEeHOCE.
[IpuBeneHne kK KAHOHMYECKOMY BUy YPAaBHEHHUs JIMHUM ( HA TPUMEPE OJAHON JTUHUM).
Ilonspupie koopauHaTel. lIpumepsl DOCTPOEHHMS TOYEK B MOJAPHOM CHCTEME
KOOpJIMHAT.

28. YpaBHeHUe TOBEpXHOCTH. L[lunmHapuyeckue MOBEpPXHOCTH (MATh BUJIOB), UX
KaHOHWYECKHE YPaBHEHUS, XapaKTepHble JIMHUU U ToukH. [locTpoeHue.

29. Konnueckue noBepxHocTU. KaHOHMYECKOe ypaBHEHHE, XapaKTepHbIE JIMHUU U
touku. Konnueckue ceuenus. [loctpoenune. Dnnunconn. KaHoHnueckoe ypaBHEHUE,
xapakTepHble TuHUU U Touku. [TocTpoenue. Chepa.

30. lN'unep6ononasl. KaHoHHYeCKne ypaBHEHHS OJIHOMOJIOCTHOTO M JBYIIOJIOCTHOTO
runepOoJIONIOB, WX XapakTepHble JUHUU U Touku. [loctpoenue. [lapabonoussi.
DNIMOTUYECKUI U TUNepOOIMYecKuid mapadoonpl, UX KaHOHUYECKUE YpaBHEHUS,
JuHUA U ToYkH. [locTpoeHue.

31. Yucnomas mocinenoBatenbHocTh. [Ipenen mocnenoBarensHocTH. [Ipenen
¢yHkuuu. beckoHeuHo 0obIIMe U OECKOHEYHO MaJible (PYHKIUH.

32. CpoiicTBa OeCKOHEYHO MaiblX. AcuMnToTH4eckne paBeHTBa. [Ipumep. Teopembl
0 Ipejeax.

33. IlepBblif 1 BTOpOM 3aMeyaTelbHbIE MpeAeibl. TeXHUKa BBIYUCICHUS TPENIEIIOB.
IIpumepsr.

34. Tlpupamenue ¢yukiuu. HempepsiBHOCTh (DyHKIIMM B TOYKE W HA WHTEpBAJeE.
Touku paszpsiBa. [Ipumepsr.

35.3amauu, MpUBOASAIINE K MTOHSATHIO IPOU3BOIHON ((hM3MUECKass U TeoMeTpuIecKas).
OrnpeneneHue Mponu3BOIHOM.

36. IlpaBuna muddepenmupoBanus. [IpousBogHas cinoxuoi dynkmuu. Ilpumep.
[Ipou3BOAHBIE TPUTOHOMETPUUYECKUX (PYHKIUH.

37. duddepenupoBanre oOpaTHBIX TpUroHoMeTpudeckux ¢GyHkiui. [IponsBomnas
norapudMUyYecKor M mokaszaTtenbHOW (QyHkumii. Tabauna mpous3BOAHBIX OCHOBHBIX
aneMeHTapHbIX QyHkuil. [Ipumep.
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38. [IlpousBomnast cioxHOW ¢yHKIuu. Tabnuiia MTPOU3BOJHBIX OCHOBHBIX
aneMeHTapHbiX (yHkumit. uddepenunuman dyHkuun. I'eoMeTpUuecKUil CMBICHT
middepenuunana. [Ipumep.

39. Tabnuua mNPOU3BOAHBIX OCHOBHBIX dJeMeHTapHbIX GyHKIuH. [IpomsBogHas
HessBHOW  (QyHKuUMM M mapaMeTpudeckd  3anaHHou.  Jlorapudmmdeckoe
muddepenuupoBanue. [lpumepsi.

40. Ipunoxxenns npousBoaHou. MccrnenoBanue pynkiuun. Bozpactanue u yobiBanue
¢bysakuu. JxkctpemyM. Teopema (IocTaTouHble MPU3HAKUA BO3pACTaHUS U yObIBaHUSA
byHKIMN). Teopema 1, 2 ( HEOOXOAMMOE U JOCTATOYHOE YCJIOBUS IKCTPEMYyMA).
[Tpumepsl.

41. UccnenoBanue ¢GyHKIUU. BBIMyKIOCT U BOTHYTOCTh. TeopeMbl ( TOCTaTOYHOE
YCIJIOBUE BBIIMYKJIOCTH (BOTHYTOCTH) rpaduka yHkiuun). Touku neperunda (Teopema).
Acumntotsl. [Ipumepsi. O01mas cxema uccienoBanus PyHKIUU.

42. llpunoxeHus NPOU3BOJHON. YpaBHEHHS KacaTeIbHOM M HOpPMalIM K KPUBOM.
[Tpasuiio Jlonurasns. [Ipumepsr.

43. KommekcHble uncia. x n3obpaxkeHue Ha YUCIOBOM MIOCKOCTU. Moayb,
apryMEHT.

44, Anrebpanyeckas, TPUTOHOMETpUUECKas U MoKazatesbHast (GOPMbI KOMITJIEKCHBIX
yuces. Onepanuu HajJ KOMIUIEKCHBIMH YHCIaMHU.

45. TlepBoobOpa3znas ¢ynknusa. Heonpenenéuuplii maTErpail. ['eoMeTpUIECKU CMBICT
Y CBOKCTBA HEONPEAEIEHHOTO UHTErPAJIa.

46. Tabmuua OCHOBHBIX UHTErpasioB. OCHOBHBIE METOABl WHTETPUPOBAHUS
HEMOCPEACTBEHHOE, TOACTAHOBKOM, 110 YacTsaM. [Ipumepsl.

47. NaterpupoBanue panmoHaabHOU ApoOu. [Ipocreiimme panuoHanbubie apodu | —
IV TunoB u ux uaTerpuponanue. Ilpumepsi.

48. PasnmokeHue panmoHAIBHOW NpoOW HA mpocTeinme. MeTon HeompeaenEéHHbIX
kod(punuertos. [Ipumepsr.

49. VHTerpansl OT UppanuoOHAIBHBIX (PyHKINH (5 BuaoB). [Ipumepsr.

50. Tpuronomerpuueckue mnojcTaHoBkH. [Ipumep. HHTerpmpoBaHue HEKOTOPBIX
TpuUroHomeTpuueckux GyHkuuii. [Tpumepsi.

51. 3amaya o momaaM KpUBONMHEHHOW Tpaneuuu. OnpenenéHHblil UHTErpa, €ro
reomeTpuyeckuit cmbici. @opmyna Hetotona — Jleitouuna. [Ipumep.

52 @opmyna Heiorona - Jleitbauma. CBoiicTBa OINpeAeNEHHOIO HHTErpaa.
WNuterpupoBaHne IMOACTAHOBKOM M II0 4YacTAM B OIPEAEIEHHOM HHTETpalIe.
IIpumepsr.

53. T'eomerpuueckue MNPWIOKEHUS ONPEJIEICHHOIO MHTerpaiga. Bwluncienue
wiomwaan 1iockod ¢urypsl. Ilpumep. Beiuncnenue miomaad MOBEPXHOCTH
BpAaIlCHUS.

54. I'eomeTpuyeckue NpUIOKEHHs! ONpeeEHHOro nHTerpana. Boeruncienue oobéma
Tena BpaueHus. [Ipumep. Borancinenue JivHbl AyTH MII0CKOM KPUBOM.

55. ®usnueckue MPUIOKEHUs OINpeAeIeHHOro uHrerpana. Pabota, coBepuiaemas
NepeMeHHON cuioil. I1yThk pyu HEpaBHOMEPHOM JABUKECHUH.

56. duznyeckre MPUIIOKEHHUs ONpeeICHHOro nHTerpaina. CTaTHueckue MOMEHTHI U
MOMEHTBI HHEPLUH TUIOCKUX OYT U PUTYp.
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57. HecoOcTBeHHbIE  MHTErpajibl: ¢  OECKOHEYHBIMU  IIpelieiamMH;  OT
HEOTPAaHWYEHHBIX (PYHKLIUN, UX CXOAUMOCTb U pacXoaumMocTb. [Ipumepsi.

58. ®dynkumu KoMIuieKcHoro mnepeMeHHoro. OnHo3HauHas ¢(yHkuus. Ilpenen u
HenpepbiBHOCTH, DOKII B Touke 1 obmacTu.

59. IlpousBoaHas PyHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO.

60. ®ynaknus Heckonmbkux nepemeHHbIX (DHIT). O6macte onpenenenus. [Ilpenen u
HenpepsiBHOCTH OHIIL. [Ipumepsr.

61. Yactusie npousBoansie GHII. TIpumep.

62. [Momnerit nupdepenmuan OHIL. [Tpumep.

63. KacarenpHast II0CKOCTh M HOPMAJTh K TIOBEPXHOCTH.

64. ITIpousBoaubie u auddepeniuans Beicmux nopsakos GHII. Tlpumepsr.

65. IlpousBomnas cnoxHOM (QyHKIUK (CIydall HECKOJBKUX HE3aBHUCUMBIX
nepeMeHHbIX). [Ipumepsl.

66. [IpousBoaHas GyHKIUM IBYX MTEPEMEHHBIX, 3aJJaHHOMN B HEsIBHOM Buje. [Ipumep.
67. DOxcrpemym @HII. Heobxomumoe u moctarounoe yciosusi dkcTpemyma DHIL
ITpumep.

68. YcnoBnsiit skcTpemym @HII. Hanbonbiniee n HanMeHblIiee 3Ha4YeHUs1 PYHKIINHU B
3aMKHYTOM 00JIaCTH.

69. JIBoifHO# MHTErpal B MPSMOYTOJBHBIX KOOpAUHATaX. [ eOMeTpUYeCcKuil CMBICT U
CBOMCTBA JIBOMHOTO UHTErpasa.

70. BpluucneHue ABOWHBIX HHTErPAJIOB: JBa BHJAAa OOJACTH HWHTETPUPOBAHUS.
[Ipumepsr.

71. JIBoiiHO# MHTETpaN B MOJSPHBIX KOOpauHaTaX. SIkobuan npeodpazoBaHus.

72. JIBOITHOM MHTErpall B KpUBOJIMHEHWHBIX KoopauHaTax. [Ipumep.

73. T'eomeTrpudeckre TPUIOKEHUS BOMHBIX WHTETPAIOB: BBIYHMCICHHUE IUIOIIATU
IUIOCKOHM (Urypbl; 00bEMa TeNa; MIoIaau moBepxHocTu. [Ipumepsr.

/4. duznyeckre MPUIOKEHUS TBOMHBIX HHTETPAJIOB.

/5. TpolHOW wuHTErpaig: oOmNpeleieHue, TeOMETPUYECKUH CMBICI. 3amMeHa
MEePEMEHHBIX B TPOMHOM MHTETpaje. Skobnan mpeodpa3oBaHusl.

76. TpoitHO UHTETpa)l B IUIUHIAPUYECKUX U C(HEePUIECKUX KOOpAHATAX.

7. IuddepeHunanpbuple ypaBHEHUs MepBoro mnopsnaka. OOmue noHstus (obiiee,
YacTHOE pellieHne, ux reoMerpuyeckuii cMoici). Teopema Ko o cymecTBoBaHUM U
€AMHCTBEHHOCTH 4YacTHoro pemieHus. JuddepeHnuanbapie  ypaBHEHHS  C
paszensomuMucs nepeMeHHbIMu. [IpumMepsi.

78. Juddepennmanbuble ypaBHEHHS TMepBOro mopsiaka. OOmue MoHSATHS.
Onnopoanble nuddepeHianbHbe ypaBHEHHsI IepBoro nopsiaka. [pumep.

79. JIunentnpie quddepeHnranbable ypaBHEeHUs nepBoro nopsjaka. Meron bepnymu
peleHns JIMHEMHBIX YPaBHEHHUM nepBoro nopsaka. [Ipumep.

80. Jluneiinbie muddepeHianbHbie ypaBHEHH MIEPBOTO Mopsiaka. Metos Bapuanuu
MIPOU3BOJILHOM MOCTOSIHHOM (Jlarpanika) pemeHus: TuHeHHbIX ypaBHeHU. [Ipumep.
81. uddepennmanbupie ypaBHeHHs B TOTHBIX Auddepennnanax. MaTerpupyrommii
MHOXkUTEINb. [IpuMmep.

82. JluddepeHnnanbHble ypaBHEHUsI BBICIIUX IOPSAJIKOB, MX OOIIee W YacCTHOE
pemenus. 3amada Komm. [uddepeHunanbHble ypaBHEHHS BBICHIMX TOPSIKOB,
JOITyCKaOIIKe MOHMKeHne nopsaka. [Ipumepsl.
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83. Jluneiinbie nuddepeHnranbHbple YpaBHEHUS BBICIIUX MOPSAKOB. JIMHEHbBIE

OJIHOPOJIHbIE YpaBHEHMS, CTPYKTypa M CBOMCTBAa MX OOUIEro peuieHus: (Teopema).
Onpenenurens Bpornckoro. @yHnameHTanpHas cucrema pemennil. [Ipumep.

84. Jluneiinpie onHOpoaHbIe auddepeHInaIbHble YpaBHEHUS C MOCTOSHHBIMU
koappunrenTamu. Xapakrepuctuueckoe ypaBHeHHe. CTpyKTypa OOIIEro pelieHwus.
[Ipumepsl.

85. Jluneiinpie HEOAHOPOIHBIE au(depeHITMaATbHBIE YpaBHEHUS, CTPYKTypa HX
oOmiero pemieHusi. MeTon Bapuanudd TMPOU3BOJBHBIX TMOCTOSHHBIX OTBICKAHUSA
YACTHOTO PEIICHHUs TUHEHHOTO HEOJHOPOTHOTO YPABHEHHSI, METO/ HEOIPEICTICHHBIX
K03(pGuIMeHToB (B 3aBUCUMOCTH OT CTPYKTYphl MpaBOl dYacTu: Ciydau
f(x)=P(x); f(x)=ae™). [Ipumep.

86. Jlumeiinpie HeomHOpomHble auddepeHnuanbHble  ypaBHeHHS.  Merton
HEONPENIEICHHBIX KOAI(PPUIIMEHTOB OTHICKAHUS YACTHOTO PEIICHUS JIMHEWHBIX
HEOJTHOPOJHBIX YpaBHEHUH C TOCTOSHHBIMU KOd(puimeHTaMu (B 3aBUCUMOCTH OT

CTPYKTYpPBI MpaBou YacTH: ciay4au
f(x)=e”P(x), f(x)=e™(acospfx+bsinpgx); f(x)— cymma pasnuunbix QyHKIUI).
IIpumepsr.

87. Teopus BepostHocTei. [IpaBuna komOuuaTopuku. [Ipumepsl. OTHOCUTETBHAS
4acToTa (4acTOCTh) COOBITHS.

88. OcHoBHbIE TIOHATHA Teopuu BeposTHOCTEH. COOBITHA M WX KiIacCU(pUKALHA.
[Tpumepsl. OTHOCHUTENBHAS YACTOTA (YACTOCTDH) COOBITHS.

89. Knaccuueckoe ompenenenue BepositHocTH. CBolcTBa BeposTHOcTH. [Ipumep.
I'eomeTprueckas BepoATHOCTb. [Ipumep.

90. Anrebpa coObpiThii. Teopema CIIOKEHHS BEPOSATHOCTEH 11 COBMECTHBIX H
HECOBMECTHBIX cOOBITHI. [Iprmep.

91. Aunrebpa coObiTuii. TeopemMbl YMHOXKEHHS BEPOSTHOCTEH 3aBHCHUMBIX U
HE3aBUCUMBIX coObITUH. [Ipumep. BeposTHOCTh TOSIBIEHHS XOTS OBl  OJHOTO
coobiTus. [Ipumep.

92. ®opmyna nmosHOM BeposTHOcTH. [Ipumep. @opmyna baiteca. [Tpumep.

93. TloBTOpHBIC He3aBUCcUMBIE UcTbITaHus. Dopmyna bepuymmu (BeiBox). [Tpumep.
94. JlokanbHast u uHTEerpasibHas Teopembl Jlamnaca. [Ipumep. @opmyna I[lyaccona.
ITpumep.

95. Cnyuaitneie BenuwuuHBL JluckpetHas ciyuaiiHas BenwumHa (JICB). 3akon
pacnpenenenus JJCB. [Tpumep.

96. Yucnosbie xapakrepuctuku JICB: matematuueckoe OXKUJAHUE, TUCIIEPCHUS,
CpellHEe KBaIpaTUYECKOE OTKIIOHEHUE, UX CBOKCTBA U BEPOSITHOCTHBIN CMBICIL.

97. HenpepwiBHast cnydaitnas BenuuuHa (HCB). WurerpanbhHas ¢yHKIUA
pacnpeneneHus (onpeeraeHue, CBOMCTBA, MPUMEPHI).

98. Nuddepenmmanpuas QyHKOUS pacupeneiacHus (OmMpeneieHne, CBOWCTBA,
MIPUMEPBHI). Haxoxnenue VHTETPAIIbHON byHKIIUN 1o W3BECTHOMN
muddepenimansaoit. [Ipumep.

99.Yucnoseie xapakrepuctukn HCB: wmaTemaTmdeckoe oOXugaHue, IUCTIEPCHS,
cpeaHee KBaJApaTuieckoe OTKIOHEHUE. [[puMephl BEIUKMCIICHUSI.
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100. Bugsl pacnpenenenuii. PaBHOMepHOe  pacmpesenenue.  UucioBbie
XapaKTEPUCTUKU PABHOMEPHOTO PACIIPENEIICHUS.

101. HopmanwsHoe pacnupeneneHue. OmpeneneHue. UHMCIOBbIE XapaKTEPUCTHKA
HOPMAJIBHOT'O PacipeieIeHusl.

102. HopmanbHoe pacrnpezenenue. HopmanbHas kpuas. BeposaTHocTs monagaHus
HOPMAaJIbHO PaCIpPEEIEHHON CIIy4allHOW BEJIMYMHBI B 33/JaHHbIA MHTEpBai. [IpaBuio

TPEX CUTM.
103. TlokazatenbHoe pacnpeseneHre. YnucaoBble XapaKTEPUCTUKU MOKA3aTebHOTO
pactipeneneHusa.  BepoATHOCTH  MOMAamaHus  MOKA3aTeNbHO  pPACIpEEICHHOU

CIIy4YalHOM BEJINYMHBI B 3aJAHHBIN UHTEPBAJ.

TecToBBIE 3a7aHUA

Ne 3apaHue Tecta

1 SAAAHME . (Hazeanne Teunl [JE]: PyHkunAa n obnacte ee onpegenedna). Kakyw n3 nepeyncnenHbix
(PYHEUMI MOMXHO oNpefenHTb KaK CNOXHYH?
Tun eonpoca: 1. Brifop AMHCTEEHHO NPAEMNEHOND OTEETA
Llena eonpoca (Bannoe): 1
Bapuantoe oTeeTos:
1. % =Bsiny +2y
2 y=AInx-2cosx+ 1
3.y =(5-Bx)tg ¥ + darccos x
4y = dsinBx+H) + 21
BepHelll oTeeT: 4 Bapuantoe oTEeTOE: 4

2 SAOAHME . (Hazeanue Teusl [OE]: MyHKunA n 0bnacTs ee onpepeneHua). Kakaa n3 cneoyrwmmx
{PYHKUHA ABNAETCA HeTHOR?
Twn eonpoca: 1. Beibop eAMHCTEEHHO NPEEMAEHOMD OTEETA
LleHa eonpoca (Bannoe): 1
BapuaHToE OTEETOE:
1. y=x
2 y=rcosx
3 y=arcty x
4 y=sinx
EepHulil oTeeT 2 Bapwantoe oteetos: 4

3 3A0AHME . (Hazeanue Teusbl [JE]: @yHKkuMA W 00nacTe ee onpenenedna). Kakaa wz cneayrwmmx
PYHKUHIA He ABNAETCA HEYETHOR?

Tun eonpoca: 1. Bribop eQMHCTEEHHO NPAEMALHOMD OTEETE
Llena eonpoca (Gannoe): 1
BapwanToe oTeeTOE:
1l.y=x
2.y=rcosx
3.y =arctg x
4.y = sin ¥
BepHei ateet: 2 BapwanTtoe oteeToE: 4
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3A0AHME . (Hazpanue Teusl [OE]: ©yHkuuAa u obnacts ee onpenenedua). Kakyw W3 nepevdcneHHbIX
(pyHKUMA MOMHO ONpedenHTh KaK CNOXHYHW?
Tun eonpoca: 1. Beibop efMHCTEEHHO NPAEMNEHOMD OTEETA

LeHa eonpoca (Bannoe): 1

a) x=6sin y; ) y=x°+5x=2sinx,
in x

3xH
B) ¥ = ry y=2""
1+2x

BapwaHToe 0TEETOE:

1. a)

2./

3 E)

4.1

BepHeld oteeT: 4 Bapwantoe oTeeToE: 4

BA0AHMKE . (Hazpanune Temel [OE]: ®yHkupnA n obnacte ee onpeneneHnd). Kakyw nz nepevncneHHbIx
pyHKUMI MOMXHO ONpedenHTh Kak CNOXHYH?

Tun sonpoca: 1. Beibop efMHCTBEHHO NPaBMNEHOMD OTEETA
Llena eonpoca (bannoe): 1

BapwaHToe oTEETOE:

1. w=8siny +2y

2 w=AInx-2cos x+11

3 w=1(5-6x)ty x +darccos x

4 w=3Indx-11+5

BepHeli oteeT: 4

Bapwantoe oteetoe: 4

SANAHME . (Hazeanue Teubl [JE]: @yHkunAa n oonacte ee onpegeneHun). Kakoe 3 cnenyiomnx

VTBEPHOEHHH BbINONMHAETCA ANA (PYHKLMK ¥ = sin X7
Tun eonpoca: 1. Brifop eQMHCTEEHHD NPAEMAEHOMD OTEETA
Llena eonpoca (Bannoe): 1

BapuaHToe oTEeTOE:

1. BozpacTakwaa

2. Henepuogu4eckan

3. HevetHaA

4. Onpefeneda Toneko npd ¥ = 0

BepHelll oTeeT: 3 Bapuantoe oTeeTOE: 4

3AOAHME . (Hazeanue Teusbl [OE]: Mpunoxenua gupdpepeHuansHoro ueuncnedna @O0 Kakoe n3
CNeay WX ycnoBHA XapakTepH3yeT yobiBaHWe (byHKUMH Ha WHTepBane?

Twn eonpoca: 1. Beibop eAMHCTEEHHD NPEEMAEHOMD OTEETA
Lena eonpoca (Bannoe): 1
BapuaHToE OTEETOE:
1.y'=0
2.y'<0
3y'=0
4. y" =0
BepHeli oteeT: 2 Bapuantoe oTeeTOE: 4

3ALAHME . (Hazeaune teusl [AE]: Mpunoxenna gudppepenumansroro ncuncnenna D OM). Kakoe u3
CNedylux YCNOBHI XapakTepH3yeT Bo3pacTaHue (pYHKUMH Ha WHTepBane?

Tun eonpoca: 1. Bebop eQWHCTEEHHD NPABMAEHOMD OTEETA
LeHa eonpoca (Bannoe): 1

BapWaHTOE OTEETOE:

1.¢'=10

2 y'=0

3.y'=0

4.4"=0

BepHeld oTeeT: 3 BapuaHToe oTeeToE: 4
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9 3ANAHHME . (Hazeanue Teumsl [OE]: Mpunoxkenna audppepensnansioro ncuncnenna OOM). Kakoe nz
CNedylHx yCNoBHA obecneydBaeT MAKCHHMANEHOe 3HAYeHHe (DYHKUHMH B cTAUHOHAPHON ToYKe?
Tun eonpoca: 1. Beibop eQWHCTEEHHD NPAEMAEHOMD OTEETA
LleHa eonpoca (Gannoe): 1
BapuaHToe oTEETOE:
1. y'=10
2y"=0
d3oy'=0
4. 4" =0
BepHelld oTEET 4 BapwaHToe oTeeTOE: 4
10 3ALAHMUE . (Hazeanue Temsl [OE]: Mpunoxenna pudpipepeHunansHoro vevncneHua MOM). Kakaa s
cneaywmmux popuyn Mcnonb3yercAa onA onpegeneHd HeoDX0OHMOT0 YCNOBHA 3KCTpenyma (pyHKuun?
Twn eonpoca: 1. Beibop egWHCTEEHHD NPAEMAEHOMD OTEETA
Liena eonpoca (Gannoe): 1
BapuaHTOR OTEETOE:
1.y'=0
2.y"=0
3. y'=0
4 y' =0
BepHeld oteeT: 1 BapuaHTtoe oTeeToE: 4
11 SALAHME . (Hazeanne Teusl [OE]: MponzeopHble BeICINX NopAdKoE). UTo xapakTepnzyer BTopas
NpoHZBOAHAA (PYHKUHH?
Tun eonpoca: 1. Bebop egWHCTEEHHO NPEBMAEHOMD OTEETA
Llena eonpoca (Bannoe): 1
BapuaHTOR OTEETOE:
1. KacaTeneHyw
2. CropocTe
3. YcKopeHue
4. MponzE0AMTENEHOCTE TRY A
BepHeid oteet: 3 BapuaHToe oTeeToE: 4
12 SA0AHME . (Hazeanne Teusl [OE]: Mpunoxkenna pudpdpepenunansHoro ueancnenua OOM). PyHkuua
ABMAETCA BOTHYTOH Ha OAHHOM HHTEpBane, ecAd Ha 3TOM HHTEpPBane:
Tun gonpoca: 1. Beibop eAWHCTEEHHD NPAEMNEHOMD OTEETE
LleHa eonpoca (Gannoe): 1
Bapuantoe oTeeToE:
1. y'=0
2y"=0
3y'=0
4 4" =0
BepHeid oTeET: 4 BapuaHToe oTeeToR: 4
13 SAO0AHMWE . (Hazeanne Teuel [AE]: Mpunoxkenna andppepenunansHoro ncuncnenna ©OM). Kakaa na

cnenywwnx hopuyn HCNONL3yeTcA ANA onpedeneHHA HeobXOAHMOro YCNOEHA Nepernba (pyHKUHN B TouKe?
Tun eonpoca: 1. Bribop eAMHCTEEHHD NpaEWNEHOMD OTEETA
Llena eonpoca (Bannoe): 1

BapWaHToE OTEETOE:

1.4'=0

2.9"=0

3.y'=0

4. y'=0

BepHeli oTeeT 2

Bapwantoe oteeToe: 4
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14 SAAAHME . (Hazeanune Temwl [OE]: OndppeperHunans: n Teopersl o gudipepenunpyeneix pyHKunAx).
Dupcpepenunan (pyHKUMM - 3T0:
Tun eonpoca: 1. Bufiop eqWHCTEEHHOD NpaBWAEHOMO OTERTA
LeHa eonpoca (Bannoe): 1
BapWaHToR 0TBETOE:
1. KacarteneHan
2. CropocTe
3. ¥ckopeHue
4. MpupaweHwe
EepHeil oTeeT: 4 Bapuantoe oTeeToE: 4
15 SAOAHME . (Hazeanune Temsl [OE]: OndppeperHunancs u Teoperel o gudppeperunpyeneix pyHKunAX).
Kakoe u3 cnenywwux ceoicte gudpdpepeHunana (pyHKUMK chpopMynHpoBaHo HEBEPHO?
Tun eonpoca: 1. Bufiop eqWHCTEEHHD NpaBWAEHOMO OTEETA
LeHa eonpoca (Bannoe): 1
BapWaHToR 0TBETOE:
1. d{cu) = cdu, roe c© - nocToAHHEA
2 d{u +v) = du +dv
3. diuAd) = dufdy
4 diuw) = udy + wdu
BepHeld oTeeT: 3 BapwaHTtoe oTeeToE: 4
16 SAOAHME . (Hazeanne Teuel [OE]: HenpepriBHocTE thyHKUMN, Toukn pazpeiBa). Ecnu dyHEUMA
HeNpepBIBHA B TOHKEe X = a, T0 KaKoe H3 NepedHCneHHbIX YCNOBHA HEBepHO?
Tun gonpoca: 1. Brifiop eQMHCTEEHHO NPEEKAEHOMD OTEETA
Llena eonpoca (Bannoe): 1
BapWaHToB OTEETOE:
1. OyHKUMA ONpejeneHa B TONKE X = a
2. MYHELHA HE WMEET KOHEMHOMO NPEAENa, BCAM SprYMEHT X CTREMMWTCA K &
3. Mpegen fyHEUMM B TOMKE ¥ = @ PAaBeH 3HAYEHUH QyHEUMM B 3TOR TOMKE
BepHeld oTeeT. 2 BapwanToE oTeETOE: 3
17 3ANAHME . (Hazeanue Teubl [OE]: [lponsposHbie nepeoro nopanka). Kakoe U3 cnenywmmx
NPHAOAEHHA He HMEeeT OTHOWEHHA K NOHATHK NepBod NpoHIBOOHON (PYHKLHH?
Tun eonpoca: 1. Brifop eQMHCTEEHHO NPAEMNEHOMD OTEETA
Llena eonpoca (Gannoe): 1
BapWaHTOE OTEETOE:
1. KacatentHaa
2. CropocTs
© 3. Yckopenue
4. MNpouzE0dHTENEHOCTE TRYAA
BepHeli oTeeT: 3 BapuanToe oTEETOE: 4
18 3ALAHME . (Hazeanue Teusl [JE]: MpouseonHsie nepeoro nopAnka). Kakoe W3 cneaywmux npagun

BudphepeHUNpOBAHHA 3aNHCAHO HEBEPHO?
Tun eonpoca: 1. Beibop eQMHCTEEHHO NPAEMNEHOMD OTEETA
Llena eonpoca (Bannoe): 1

BapWaHToE OTEETOE:

1.x'=1

2o +H= 0t

3oy =0+ 2oy +

4. (cu)' = cu', rae c - NOCTOAHHAA

BepHeld oTeeT 3 Bapwantoe oteetoe: 4
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ZAO0AHME . HenpepeiBHOCTE (hyHKUHH.
Tiun eonpoca: 5. Beof 0TBETA BRPYYHYHD C KNAEBHATY PLI
LeHa eonpoca (bannoe): 1

MaTemMaTHIeck A aHanus / HenpepeleHOCTE ©YHELMK, TOYKW PaZPEIES

JanaHue

[ x+1, ecm x <1 _
Py f(x)= 13 —axtecmx sl

HETPePBIBHOII IIPH a PABHOM ...

EiapHaHTDB OTEETOE.
1.1 [

Bre oTEeTLl ERpHEIE Bapuwantoe oTeeToE: 1

20

SALAHME . Toukn akcTpemyda (PpyHKELMN,
Tun eonpoca: 5. Beon, oTEeTa BpYMHYH C KNABWETY PRI
Uena eonpoca (bannoe): 1

MaTematHeckMi aHanus | MpUNoseHHa guddepeHUMansHOr MedHeneH|a S0

JanaHue
Ovurina y=f (X) orpeleneHa Ha IpoMeEKyTEe
(—5.4). Ha pucyHke m3oopakeH rpadiik ee

T} OI3B 0, THOIL

Toraa Toukoil MimImyMa PyHEIRH ¥=f (X) Ha

npomeryTke (—5, 4 ), ABIAeTCA Touka X = ...

BapuaHToe oTEETOE:
1.-3

Bce oTeeTEl EEPHEIE
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21 3AOAHMWE . Haitth makcHuyM (pyHKEUnN.
Tun eonpoca: 5. Beon oTEETa ERyYHYH C KNABMATYRL
Llena eonpoca (Bannoe): 1
MaTemaTHiecki aHanua f NpUnokeds gud e eHUMANEHOMD HEYUCNeHHA O
FanaHne
2 3
MakcrmyM pyHripmn [ ( X) =1-3x+2x" — EX
paBeH ...
BapwaHToe oTEETOE:
1.1
Bce oTEeTH EEpHER Bapuantoe oteetoe: 1
22 SAO0AHME . Boluncnenne npeaena.
Tun eonpoca: 5. Beon oTEETa BRYYHYH C KNAEMATYPEI
LleHa eonpoca (Gannoe): 1
MaTemaTMdeckii aHanna [ Npegen gyHELA
JanaHue
sin ? 3x
Ilpenen lun ——— paBeH ...
®—=0 X:!
BapWaHToE OTEETOE:
1.9
Bre oTEeTH EepHEIE BapwanToe oTeeTos: 1
23 SA0AHME . Touka pazpeiBa (pyHKEUHNK.

Tun eonpoca: 5. Beon 0TEETa BpYYHYH) C KNABMATYPEI
LleHs eonpoca (Bannog): 1

MaTemMaTHYECKHMA aHanus f HenpepelEHOCTE GyHELMKE, TOUKW Da3pEIES

JafaHue

ix—21
Touxofi paspemBa PYHEIIM V= —————— ABIAETCA
x4+ 5 Inx

TOUKa X = _

Bapuantoe 0TEETOE:
1.1

Bre oTeETH EEPHEIE

BapuaHToe oTeeToE: 1
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SAOAHME . Touku akcTpemyMa (pyHKUHN.
Tun eonpoca: 5. Beon, 0TEETA BPYYHYH C KNABMATY LI
LeHa eonpoca (Bannoe): 1

MaTemaTHYecKHA aHanuz f NpUNoKeHHA DU epeHUMaNEHOMD HCYMCneHHa SO

FagaHue K10,
IporrsBoaHas PpyHEIII HMeeT B
fx)= x? -{XE + 4%+ —1]{'}(—1:] . Torga
KOMIECTBO TOUYEK SKCTPEMyMa (PVHKIIH ¥ = f ( X)

PAaBHO ...

Bapuantoe oTeeToR:
1.1

Bce oTeeThl EefIHEIR

BapuaHTtoe oteeToE: 1

25

BAO0AHUWE . ToukH aKcTpeMyma,
Tun Bonpoca: 5. Beoj, 0TEETa BpYYHYH C KNABHATY LI
Uena sonpoca (bannoe): 1

MaTemMaTHIeCKMA aHanHz [ TIPUNMKEHHA JMfid epeHUMANEHOD MCYHCneHHA DO

FapaHue
HI)OI-I'{BD,HHaH tl)}-‘l—]}f].l;[-]l-l IMeeT BILT
j”{x}==x2-(xz4—4X—+4}{X——1}.Tbnua
KOMTIECTEC TOUEK SKCTPEMyMa (l)}-‘H}CJ_[[-H-I ¥y= f ( X)

PABHO ...

BapwaHToe oTEETOE:
1.1

Bre oTeeTel EB[IHEIE

Bapuantoe oTeeToE: 1

26

SA0AHHWE . AcuuntoTel rpadmka hyHKUMR,
Tun eonpoca: 5. Beog o0TBETa BPYYHYH C KNAEWATYRE
Llena eonpoca (bannoe): 1

| MaTemMaTHIECKMA aHANHE [ ACHMITOTH TpadKEs OYHELMK

3anaHue

BeprukameHad acHMIToTa rpaduka (yHRITII

3
y = T HMEEeT BII: X = ...

{%+3}-(X2 +4

BapwaHToe oTEETOE:
1. -3

Bre oTeeTel EB[IHEIE

BapuanToe oTeeToE: 1
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3A0AHHME . AcuuntoTel rpahuka (pyHKumK.
Twn sonpoca: 5. Beon oTEETa BpYYHYH C KNABMATYREI
UeHna eonpoca (Bannoe): 1

MaTeMaTHYECKMHA SHANKE F ACHMNTOTE TRADHES DYHELMK
JafaHue

FDI)I-I'30H1‘EI.]‘[I:-HEIH ACHMIITOTA rl}af.l)l-ma il)j,—‘HI{J.u-]]-I
_ 6%° +x

1-x

HMEET BT : V = |

BapuaHToE OTEETOE:
1.6

Bre oTEETH E2pHEIE

BapwanToe oTeeToE: 1

Tun Bonpoca 1: Bbibop eAMHCTBEHHO NPABUALHOMO OTBETA.

28 SA0AHME . AcuuntoTel rpaduka (pyHKUHK.
Tun sonpoca: 5. Beof 0TBETA BPYYHYH C KNABMATYpPLI
Uena sonpoca (bannoe): 1
MATEMATHYECKMHA SHANKE F ACHMNTOTE TRADHES DYHELMK
JanaHu e
ToprsoHTAMBHAA ACHMITIOTA rpa([)l-m'a tlj}-‘HI:J_u-u-I
6%° +x i
r= —— HMEET BILT: } = ...
1-x
BapuaHTOE OTEETOE:
1.6
Bre oTEETE EEpHEIE BapwanToe oTeeToE: 1
Ne 3apaHue Tecta
29 | 3AAAHMUE (Ha3BaHue Tembl [[E]: OCHOBHble MeTOAbl MHTEFPUPOBAHUSA).
Tun Bonpoca 1: Bbibop eANHCTBEHHO NPaBUILHOrO OTBETA.
YKaxkute npaBuibHOE 3Ha4YeHWUe NHTEerpaaa
J- dx
T AR e
X +25
BapMaHTbI OTBETOB:
X X
1) arctg— . ;) arctg—+C .
5 5
1 X 1 X —
3 —arctg—+C., , —arctg——+C
5 5 10 X+5
MpaBuabHbIl oTBeT: 3)
30 | BAAAHME (Ha3BaHue Tembl [E]: OCHOBHble MeTOAbl NHTETPUPOBaHMUA).

YKaXkute npaBuabHoe 3Ha4YeHMe UHTerpana

dx
[
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BapuaHTbl OTBETOB:

2) arctg% ; ;) arctg g +C .

1 X 1 X—-5
—arctg—+C. —arctg——+C
o gl 9 g 9 s :

MNpasunbHbIiA oTBET:  4)

31 | BAAAHME (HasBaHue Tembl [[E]: OCHOBHble METOAbl MHTErPUPOBaHMA).
Tun Bonpoca 1: Bbibop eaAMHCTBEHHO NPaBUILHOIO OTBETA.
YKaKnTe npaBu/ibHOE 3HaYeHue NHTerpana
dx
3
BapuaHTbl OTBETOB:
1 1
) et C ) ~ el
3"In3 3"In3
1 1
) o TC; 5 — xtC
3 3
MpaBunbHbIA OTBET: 2)
32 | BAAQAHME (Ha3BaHue Tembl [[E]: OCHOBHble MEeTOAbl MHTErPUPOBaHMA).
Tun Bonpoca 1: Bbibop eaANHCTBEHHO NPaBUIbHOrO OTBETA.
YKaKuTe npaBuabHOE 3HaYeHMe UHTerpana
dx
o4
X
BapuaHTbl OTBETOB:
1 1
1) = 3T C ; 2) 3 T C ;
3X 3X
1 1
3 3 +C; sy — z1C.
X X
MpaBuabHbIl oTBeT: 1)
33 | BAAAHME (Ha3BaHue Tembl [E]: OCHOBHble MeTOAbl UHTEFPUPOBAHUSA).

Tun Bonpoca 1: Bbibop eAMHCTBEHHO NPABUALHOIO OTBETA.

YKaXkute npaBuibHOe 3HaYeHMe nHTerpana

dx
[ 5=

BapuaHTbl OTBETOB:

1 1
- —+C . —+C .
1) \/; ; 2) \/; ;
1
3 2+C; 5 2Jx+C .
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MpaBunbHbIA OoTBET: 4)

34

3AOAHME (HasBaHue Tembl [[E]: OCHOBHble MeTOAbl MHTErPUPOBaHMA).
Tun Bonpoca 1: Bbibop eANHCTBEHHO NPaBUAbHOrO OTBETA.

YKaxuTte npaBubHOE 3Ha4YeHUe NHTEerpaaa

jcos(Sx—S)dx=...
BapMaHTbI OTBETOB:
1) — sin(bx—-8)+C 2)  sin(bx—-8)+C ;
3) %sin(Sx—8)+C; a4~ %sin(Sx—8)+C .

MpaBunbHbIA OoTBET: 3)

35

3AAAHME (HasBaHue Tembl [[E]: OCHOBHble MEeToAbl MHTErPUPOBaHMA).
Tun Bonpoca 1: Bbibop eAUHCTBEHHO NPaBU/IbHOMO OTBETA.

YKaXkute npasusibHoe 3Ha4YeHne I'IpOVI3BO[l,HOI\;I OT HeonpeaeneHHoro UHTerpana

[ J‘cos(2x +5)dx} -
BapM3HTb| OTBETOB:

1)) — sin(2x+5)+N . 2) $iN(2x+5) +C .
3)  Cos(2x+5)+C, 4) COS@2X +5) .

MpaBunbHbINA OoTBET: 4)

36

3AOAHUE (Ha3BaHue Tembl [[1E]: OCHOBHblE METOAbI MHTErPUPOBAHMSA).
Tun Bonpoca 1: Bbibop eaAnHCTBEHHO NPaBUIbHOrO OTBETA.

YKaxkute npasusibHoe 3Ha4YeHune p,Md)d)epeHumana OT HeonpeaeneHHoro nHTerpana

d [ jcoi2x+5)dx}=...

BapMaHTbI OTBETOB:

1 .
1) COs@2x+5)dx; 2) Esnn(2x+5)+c'.
1 -
3) §C03(2X+5)+C; 4) — sSin(2x+5)+N .

MpaBunbHbIN oTBeT: 1)

37

3AOAHUE (Ha3BaHue Tembl [[E]: MeToabl BblMMCAEHMA ONpeaeNeHHOro MHTerpana).
Tun Bonpoca 1: Bbibop eANHCTBEHHO NPaBUALHOrO OTBETA.

Bbluncnnte 3HayeHue onpeaeneHHoOro nHTerpana

10
Ix3dx=...

-10
BapuaHTbl OTBETOB:
1) -10
2) 0
3) 10
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4) 10000

MpaBuabHbINk oTBET:  2)

38

3AOAHUE (Ha3BaHKWe Tembl [[E]: YacTHble Nnpon3BoAHblE NEPBOrO NOpsAALKa).
Tun Bonpoca 1: Bbibop eaANHCTBEHHO NPaBUbHOrO OTBETA.

OnpesenvTe rpagueHt byHKumM | (x,y,2) = 2x% + yz —18
V=..
BapuaHTbl OTBETOB:
1) V=2
2) V=-18

3 V=(4x,2,y)
gy V= (2x2, Y, z)

MpaBunbHbINA OoTBET: 3)

39

3AOAHUE (Ha3BaHue Tembl [[E]: YacTHble Nnpon3BoAHbIE NEPBOro NopALKa).
Tun Bonpoca 1: Bbibop eANHCTBEHHO NPaBUIbHOIO OTBETA.

Onpepenuvte rpagmeHT GyHKLMU f (X, y) =4X + 2xy -10 .
V=..
BapuaHTbl 0TBETOB:
1) V=4
2) V=-10
3 V=(4x,2xy -10)

5y V=(4+2y,2x)

MpasunbHbIi oTBET: 4)

40

3AOAHUE (Ha3BaHKWe Tembl [[E]: YacTHble Nnpon3BoAHblE NEPBOrO NopsALKa).
Tun Bonpoca 1: Bbibop eaMHCTBEHHO NPaBU/IbHOIO OTBETA.

of

— Xy
3HayeHne YaCTHON NPOU3BOAHOM a_y byHKUMM f (X; y) =€
B Touke A(0, 2) paBHoO ...

BapuaHTbl OTBETOB:
1) O
2) 1
3) 4
4) 12

MpaBunbHbI OoTBET: 3)

41

3AOAHUE (Ha3BaHue Tembl [[E]: YacTHble Npon3BOAHbIE NEPBOrO NOpPAAKa).
Tun Bonpoca 1: Bbibop eANHCTBEHHO NPaBUIbHOrO OTBETA.

of

YacTHas Nnpon3BoaHas & dyHKumn | (X, y) =15In (X + y2) paBHa ...

BapMaHTbI OTBETOB:
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of 15 o O _15

1)

ox  x+y? ' ox  yr'
3) ﬂ:0; 4)i:15.
OX OX

MpaBunbHbI oTBeT: 1)

42 | BAAAHUE (HassaHue Tembl [AE]: JlMHelHble puddepeHUManbHble YpPaBHEHUA C MOCTOAHHbIMU
KoadpduumneHTamm).
Tun Bonpoca 1: Bbibop eAMHCTBEHHO NPaBU/IbHOFO OTBETA.

O6wmm peweHnem anddepeHUManbHOro ypaBHEHUSA Y” + 9y =0 asnserca dyHKUMA ...

BapuaHTbl OTBETOB:
1) y(x)=Ce > +C,e* ; 2) y(x) =C, cos3x+C,sin3x ;
3) y(x)=9x+C; 4) y(x) =Cx* +C, .

MpaBunbHbIA OTBET: 2)

43 | BAAAHUE (HasBaHMe Tembl [AE]: JlMHelHble puddepeHUManbHble YPaBHEHUA C MOCTOAHHbIMU
KoadpduumneHTamm).
Tun Bonpoca 1: Bbibop eANHCTBEHHO NPaBWU/IbHOFO OTBETA.

O6wmm peweHnem anddepeHLManbHOro ypaBHeHUs y” —3y’ +2Y =0 asnserca dyHKumA ...

BapMaHTbI OTBETOB:
1) y(x)=Ce*+C.e”™ ; 2) y(x) =C, cos3x+C,sin2x ;
3) y(x)=9x+C; 4) y(x)=C,x*+C, .

MpaBunbHbIN oTBeT: 1)

5.5. Meroanueckue  Marepuajbl, ONpelesiOMe  NPOoUEAYPHI
OLICHMBAHUS 3HAHMH, YMEHHi, HAaBBIKOB W (WJHM) ONbITA [1eATEJbHOCTH,
XapaKTepU3yUIUX ITANbl (POPMUPOBAHUA KOMIIETEHIIUM

OTBeThl 00y4aromMXCsl Ha DK3aMEHE OLIEHUBAIOTCS IpenoaasareneM 1o 20-tu
OaJUIbHOM IIKajie, a HMTOroBas OLIEHKAa MO Y4eOHOW AWCUUIUIMHE B LEJIOM IO
NATUOAJUIBHOM CHCTEME BBICTaBIIsAeTCS B cOOTBETCTBUM C [lonoxenuem o OamibHO-
PEUTUHIOBOM CHUCTEME OLEHKH YCIEBAEMOCTH B MOCKOBCKOM TI'OCYIapCTBEHHOM
YHUBEPCUTETE TeXHOJOTui U ynpasiieHus um. K.I'.Pazymosckoro (ITKVY).

6. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOM JIUTEPATYyPhI 1JIA
O0CBOCHHUSA y4eOHOI JUCUUIIMHBI

6.1. OcHoBHasi IMTEpaTypa

1. Ilucbmennslii, JI. T. KoHcniekT nekiuii Mo BBICIIEH MaTeMaTHKE: IMOJHBINA KypcC /
. T. Ilucemennsrit. - 9-¢ uzn. - M. : Aiipuc-nipecc, 2009. - 608 c. : w1 - (Bpicmiee
obpazoBanue). - ISBN 978-5-8112-3775-3 : 185-00. Curnet xpanenus: MCU, Y JIK--
517(075.8) IMon.uua.-- 51 Kar.uua.-- 517(075.8)
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2. NemuaoBuy, b. IlI. Tuddepennnansupie ypaBaeHus : yue6. nmocodbue / b. IL
Hemunosuy, B. I1. Moaenos. - 3-e usa., crep. - CII6. : Jlann, 2008. - 288 c. : u. -
(YaeOuuku mis By3oB. CrieninanbsHas jarepatypa). - ISBN 978-5-8114-0677-7 : 337-
48. Curawel xpadenus: a6.1, 43, YJK--517.9(075.8) Ilom.umnn.-- 51 Kar.uum.--
517.9(075.8)

3. Munopckuii, B. I1. CoopHuk 3a1a4 mo BeICIIeH MaTeMaTuke : yueb. mocodue / B.
I1. MusHOpCcKkuid. - 15-¢ m3a. - M. : ®usmariut, 2010. - 336 c. - ISBN 9785-94052-
184-6 : 407-00. Curubl xpanenusi: ab6.1, a6.2, UCH, u3, Y]JK--510/.517(076.1)
[Mom.uum.-- 51 Kar.unam.-- 510/.517(076.1)

4. Ky3neuosn, JI. A. COopHHK 3a/1a4 MO BBICIIEH MaTeMaTuke. THIOBBIC pacyueThl :
yue0. nocobue / JI. A. Ky3nenos. - 11-e uzn., crep. - CIIO6. : Jlanb, 2008. - 240 c. -
(Yuebnuku ansa By30B. CriennanbHas qureparypa). - ISBN 978-5-8114-0574-9 : 201-
00. Curasl xpanenus: 43, ¥ JIK-- 517(076.1) [Mom.uua.-- 51 Kar.uua.-- 517(076.1)

5. I'mypman B.E. Teopusi BEpOSTHOCTEM M MaTeMaTU4eCKas CTAaTUCTUKA. — M.:
Bricmas mikoma, 2008.

6. 'mypman B.E. PykoBoACTBO K pelIeHHIO 33Jay MO TEOPUU BEPOATHOCTEH U
MaTeMaTH4ecKou craTuctuke. — M.: Beicmas mkouna, 2008.

7. Janko IL.E. n ap. Briciiasg maTtemaTka B yrnpaxHeHusx u 3agadax. T.1,2. — M.:
OHMUKC 21 Bek Mup u O6pasosanue, 2009.

6.2. JlonosiHUTEJIbHAS JTUTEPATYpPa

1). Ky3nenos, O. 1. Iuckpernas maremaTrka it umxenepa / O. I1. Ky3nernos. - 6-¢
u3., crep. - CII6. : Jlansp, 2009. - 400 c. : un. - (YueOuuku 1t By30B. CrienpaabHas
nutepatypa). - ISBN 978-5-8114-0570-1 : 350-02. Curnwl xpanenusi: ad.1, uz, Y JIK--
517/.519:62-051(075.8) Ion.uam.-- 51 Kar.mam.-- 517/.519:62-051(075.8)

2) Jlyary K.H., Ilucemennsriit JI.T. u ap. COopHUK 3a/1a4 110 BBICHIEH MaTeMaTuke. 1
Kypc, 7-e u3a. - M.: Aiipuc-nipecc, 2008.

3). Jlyary K.H., Hopun B.I1., [Tucebmennsiii JI.T., llleBuenko FO.A. COopHuk 3am1au
no Beicimiei maremaruke. 2 kypc / Ilog pen. C.H. ®eauna. — M.: Aiipuc-npecc,
2008.

4) Konobamkuna JI. B. OcHoBbI Teopun urp, U3matensctBo: BUHOM. Jlabopatopust
sganui, 2011.

5) baxsano H. C., Jlanuu A. B., UmkonkoB E. B. UucienHnbie METOBI B 33/ja4ax U
ynpaxHenusx, U3narensctBo: BUHOM. JIabopatopwus 3nanuit, 2010.

6). Bentuens E.C., OBuapoB JI.A. 3agaun u ynpaxHEHHUs 10 TEOPUU BEPOSITHOCTEA.
— M.: Breicmrag mikoia, 2002.

7). baspun U.N., Matpocor B.JI. Beicinas marematuka: Y4. Jlyist ctyn. Beicm. yueo.
3aBeneHnil. — M.: I'ymanut. uza. uenatp BJIAZIOC, 2003.

8). 3aiiiieB 1. A. Briciias matematuka. — M.: Beicmias mikosna, 1998.

9). bepman I''H. COopHuk 3amady mo Kypcy MaTeMaTH4YeCKOro aHaimza. — M.:
«Hayxkay, 'maBHas pen. ¢pusmar murepatypsi, 1975.
10) JKmanoB A. A. ABTOHOMHBIH MCKYCCTBEHHBIH WHTCIUICKT, -- 2-€ W3/,

NznarensctBo BUHOM. JlaGoparopus 3uanuii, 2009.
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7. IlepeyeHb  pecypcoB  HMH(POPMANUOHHO-KOMMYHHMKAIMOHHON  CeTH
«HTepHeT», HeOOXOMMMBIX /IJI OCBOEHUS Y4eOHOW TUCUHMILIUHBI

http://www.standards.ru
https://scholar.google.ru
http://do.mgutm.ru/mod
http://elibrary.ru/

8. Mertoauueckue yKaszaHus s O0yYAIOUIUXCS 1O OCBOCHHMIO YUeOHOM
TUCHMILINHBI

OcBoeHne OOyHaromUMCsi  y4eOHOM  AUCIUTIIIMHBI «MaremaTuka»
MpEANnoiaraeT U3y4eHHe MaTepHAIOB JMCLUUILIMHBI HAa ayJAUTOPHBIX 3aHATHSX U B
X0JIe CaMOCTOSITEIbHOW paboThl. AyJIUTOPHBIE 3aHATHUS MPOXOAAT B (hOpMe JIEKIIUH,
CEMUHApPOB M MpakTHueckux 3aHsATui. CamocTosdTenbHas paboTa BKIIOYAET
pa3HO00Opa3HBI KOMITIEKC BUIOB U (hOpM pabOThI 00yUaIOIIUXCSl.

JUis  yCHemHOro OCBOGHUS y4yeOHOW JUCIHUIUIMHBI W JIOCTHDKCHHS
MOCTABJICHHBIX IieJIed HEeoOXOJMMO BHHUMATEIIbHO O3HAKOMUTBCS C HACTOSIICH
paboueit mporpaMmMbl Y4eOHOU TUCIUTUIMHBI. E€ MOXET mpeIcTaBUTh MPEToaBaTeb
Ha BBOJIHOM JIEKLIMU WJIK CaMOCTOSITENIbHO O0YYaroIIMNiCS UCHIONIB3YEeT NH(OPMALUIO
Ha opumansHoM MHTEepHeT-caiiTe Y HUBEpCUTETA.

Cnenyer oOpaTUTh BHUMAaHHE Ha CIOUCOK OCHOBHOM U JIOMOJIHUTEIbHOM
JUTEpaTypbl, KOTOpas HMeEEeTCS B JJIGKTPOHHOM OMOIMOTEYHOW cHCTeMe, Ha
npeuiaracmble IpenoaaBaTeIeM pecypchl MH(OPMAIIMOHHO-
TEJIEeKOMMYHHKAaMOHHOW cetn WHTepHeT. DTa wuHOpManus HeoOXoauma JUis
CaMOCTOSITENILHOM paboThl 00yUaIOIIErocs.

[Ipy 1OArOTOBKE K AayJUTOPHBIM  3aHSATUSIM  HEOOXOJUMO TOMHUTh
0COOEHHOCTH KaXk/10M ()OpMBI €r0 MPOBEICHHUS.

[lonroroBka Kk yd4eOHOMY 3aHSATHIO JIEKIMOHHOTO THIIA 3aKIIOYaeTcs B
CIEAYIOIIEM.

C uenbto o0ecreuyeHHs] YCHEUIHOTO OOy4eHHUsi OOydJarouuicst JOJDKEH
TOTOBUTHLCS K JIEKIIMH, TIOCKOJIBKY OHA SIBIIACTCS BaKHEHIEH (opMOi opraHU3aIuu
y4eOHOT0 MpoIecca, MOCKOJIbKY:

3HAKOMHT C HOBBIM YYEOHBIM MaTE€pHAIOM;

pPa3bsCHSET yUeOHbIC STIEMEHTBI, TPYJHBIE JJ11 IOHUMAaHUS,

CUCTEMATU3UPYET yueOHBIN MaTepua;

OpPUEHTUPYET B yueOHOM IMpOIIECCE.

C aT0i1 HEenpro:

BHUMATEIbHO IPOYUTANTE MaTEpHaIl MPEIbIAYIIEN JEKIINH;

O03HAKOMBTECh C YUeOHBIM MAaTEpUaJIOM IO YUYEOHUKY U Y4€OHBIM MOCOOUSIM C
TEMOU MPOYUTAHHOU JICKIIHH;

BHECUTE JOMOJHEHHS K MOJYYEHHBIM paHee 3HAaHMUSIM [0 TEME JIEKIUHU Ha
MOJISIX JIEKUMOHHOMW TETpau;

3aMMILNATE BO3MOXKHBIE BOMPOCHI, KOTOPBIE BbI 33Aa/IUTE JIEKTOPY HA JIEKIHUH 110
MaTepualy U3y4eHHOU JIEKIUU;

NOCTapaNTECh YSICHUTh MECTO U3y4aeMOU TEMBbI B CBOE OATOTOBKE;
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y3HaWTEe TeMy TMpeACTOosAmeld JeKIuu (M0 TEeMaTUYeCKOMYy IUIaHy, IO
nHpopMalMK JIEKTOpa) W 3amuiuTe WHQOpMaIMIO, KOTOPOM BBl BiIaJCETE IO
JTAHHOMY BOMPOCY

[ToaroToBKa K 3aHITHIO CEMUHAPCKOTO TUTIA

[Ipn moxaroroBke u paboTe BO BpeMsi NPOBEIEHHUSA JTa0OpaTOPHBIX paboT u
3aHSATUNA CEMUHAPCKOTO TUIA CIEAyeT OOpaTUTh BHUMAHUE HA CIEAYIOIINE MOMEHTHI:
Ha MPOIIECC PEIBAPUTEIHHON MOTOTOBKH, Ha pabOTy BO BpeMs 3aHATHS, 00pabOTKyY
MOJIYYEHHBIX Pe3yJIbTaTOB, UCTIPABIICHUE MTOJIYYCHHBIX 3aMEYaHu .

[IpenBaputenpHas MOArOTOBKA K y4eOHOMY 3aHSITHUIO CEMHUHApPCKOTO
THUIIA 3aKJIFOYAETCS B M3YYEHUU TEOPETUUYECKOro MaTepuana B OTBEACHHOE st
CaMOCTOSTEILHOM pabOTHI BpeMsi, 03HAKOMJICHUE C MHCTPYKTUBHBIMU MaTE€pHATIaMHU C
LEJbI0 OCO3HAHMS 3a/ad JIabopaTOpHON PadOTHI/MPAKTUYECKOTO 3aHSATHUS, TEXHUKHU
6e30macHOCTH TP pabOTe ¢ MPUOOpPaMH, BEIIECTBAMH.

PaGota BO Bpemsi MpoBeneHHsS YYEOHOrO 3aHATHUS CEMHHAPCKOro THIA
BKJIFOYAET HECKOJIbKO MOMEHTOB:

KOHCYJIbTUPOBAHUE CTYACHTOB IMpENnojaBaTelissMd ©  BCIIOMOTAaTEIbHBIM
MEPCOHAJIOM C  [ENbI0  TPEJOCTaBICHUsS  HCYEpIbIBaOIIe  uHbOpMaIuy,
HEO0OXOIUMOM ISl CAMOCTOSITEILHOTO BBIMTOJHEHUSI TIPEJIOKEHHBIX TIPETo1aBaTeieM
3a/1a4, O3HAKOMJICHHE C TIpaBWJIaMH TEXHUKH O€30MacHOCTH TMpu paboTe B
nabopaTopuu;

CaMOCTOSAITEJILHOE BBITIOJTHEHUE 3aJaHuil corjJacHO 0003HAUYE€HHOM YyueOHOM
MPOrpaMMON TEMATHUKHU;

CamocrosrenbHas padora.

Jiis Gonee yriyOJEHHOTO M3y4Y€HHUs TEeMbl 3aJaHHs JUIsl CaMOCTOATEIbHOMN
paboThl PEKOMEHYETCS BBINOJIHATh MapalieNIbHO C U3y4YeHHEM JaHHOU TeMbl. [Ipu
BBITIOJITHCHUH 33J]JaHUN 0 BO3MOXKHOCTH HCIOJIb3YyWTE HATJISAHOE TMPEIACTABICHHE
matepuasnia. bonee moapoOHas wuwHGOpMaNMA O CaMOCTOSATEIBHOM  pabote
MpeJCTaBlIeHa B paszeniax «YueOHO-MeToAu4YecKoe oOecrieueHue CaMOCTOSITeIbHON
paboThI 1O TUCTUIUIMHE (MOYITH0)», «MeTomnuecKkrne yKa3aHus K CaMOCTOSTeIIbHON
paboTe Mo JUCHUIUIMHE (MOJIYITIO).

[ToaroroBka k 3a4ery.

K 3auery HeoOXOOuMO  TOTOBUTCS  II€JI€HAIPABICHHO,  PETYJSIPHO,
CUCTEMAaTHYECKH W C TEPBBIX JHEW 00ydeHUs 1o JaHHOW auctuiuimHe. [lombITku
OCBOUThH YYEOHYIO TUCHUUIUIMHY B IEPUOJ 3a4€THO-PK3aMEHAIIMOHHON CeCcCHM, Kak
MIPaBUIIO, TPUHOCST HE CIUIIKOM YIOBICTBOPUTEIBLHBIC PE3YIbTATHI.

[Ipy moAroTOBKE K 3K3aMEHY MO TEOPETUYECKON YacTH BBIACIHUTE B BOIPOCE
IJIaBHOE, CYIIECTBEHHOE (MOHATHS, MPU3HAKH, KiIacCU(UKAIMU U Tp.), TPUBEAUTE
MPUMEPHI, WILTIOCTPUPYIOIINE TEOPETUUECKUE TTOJIOKEHHUS.

[Tocne mpemioKeHHBIX yKa3aHUW y 0Oydarommxcs JOJKHO cHopMUpOBATHCS
YeTKOe MpeJicTaBiIeHue 00 o0beMe U XapakTepe 3HAaHUW U YMEHHM, KOTOPbIMU HAJ0
OyJIeT OBJIAIETh MO TUCIUIUIMHE.
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9.MHdopMalInOHHO-TEXHOJIOTHYECKOe ofecnedyeHue 00pa3oBaTeJIbHOIO
npouecca no y4eOHou TMCUMIINHE

9.1. UndopmanmoHHbIE TEXHOJIOT UM

1. IlepcoHanbHbIE KOMIBIOTEPHI;
2. JlocTym K MUHTEpHET
3. TIpoexrop.

9.2. IlIporpamMHoe obecriedeHue
1. Microsoft Office (Word, Excel),

9.3. UndopmanuoHHbIe CIPABOYHbIE CUCTEMBI

1. KoncynpranT Iliroc
10. Opranm3anusi o0pa3oBaTeJbLHOI0 Mpouecca s JUI ¢ OrpaHUYeHHbIMH
BO3MOKHOCTSIMU

Opranuzanusi 00pa3oBaTEIBLHOrO Mpoliecca i JIMI C OrPaHUYCHHBIMU
BO3MOKHOCTSIMM ~ OCYLIECTBIIIETCSI B COOTBETCTBUUM ¢ «MeToauueckumu
PEKOMEHIAIUSMU TI0 OpPTaHM3aIMK 00pa30BaTENILHOTO Tpollecca Jjisl MHBAIUAOB U
JUI C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH  3JI0pOBbSI B 00Opa30oBaTENbHBIX
OpraHM3alMsX  BbICIIErO0  00pa3oBaHUs, B TOM  4YHCI€  OCHAIlEHHOCTHU
oOpa3oBaTeibHOr0 IMporeccay MuHucTepcTBa o0Opa3oBaHusi W Hayku PO ot
08.04.2014r. Ne AK-44/058BH.

B oOpa3oBaTenbHOM TMpoliecce HCIHOJB3YIOTCS COLMAIbHO-aKTUBHBIE U
pedaeKkcuBHbIE METOJbI O0yUYEHHs, TEXHOJIOTMH COLIMOKYIBTYPHOU peaOuIUTALINK C
[ENbI0 OKa3aHWs TOMOIIM B YCTAHOBIICGHWH TOJHOIICHHBIX MEXJIMYHOCTHBIX
OTHOILIEHUH C JAPYTUMH CTYAEHTaMH, CO3JaHUM KOM(POPTHOTO MCHUXOJIOTHYECKOTrO
KJIMMaTa B CTYJIEHYECKOH TpyTIIe.

CTyneHTbl C OTrpaHUYECHHBIMH BO3MOXXHOCTSIMH 3J0POBbS, B OTJIMYHE OT
OCTaJIbHBIX CTYACHTOB, MMEIOT CBOM CcCleUU(PUUecKre OCOOCHHOCTH BOCIHPHSITHSA,
nepepadoTku mMatepuaina. [lonbop u pazpaboTka yueOHBIX MAaTEPHAIOB TPOU3BOAUTCS
C Y4€TOM MHIUBUAYAIbHBIX OCOOCHHOCTEH.

[TpenrycMoTpeHa BO3MOKHOCTh OOYy4EHHUS MO MHIMBUIAYATbHOMY Tpaduky, Mpu
COCTaBJICHUH KOTOPOTO BO3MOKHBI pa3lIMYHbIC BAPUAHTHI MPOBEICHUS 3aHITHIL: B
aKaJeMHYeCKOl Tpynne ¥ WHAUBUAyaJIbHO, Ha JOMY C HCIIOJIb30BaHHEM
JAUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

11. MarepuajbHO-TEXHH4YECKOe olOecneyeHrne 00pa3oBaTeJIbHOIO
npouecca no yueOHo TUCHUNIHHE

Jis m3ydeHus ydeOHOW AMCHMIUIMHBI MaTeMaTHKa B paMKaxX pealn3aliuu
OCHOBHOM MpodeccuoHanbHOM 00pa30BaTEIbHON NPOrpamMMbl IO HAIMPaBIECHUIO
moaroroBku  15.03.04 «ABToMaTH3anMs TEXHOJOTMYECKHX IPOLECCOB H
NMPOM3BOJICTBY» UCIIOIb3YIOTC:

YuyeOHasi ayauTopusi JIsl 3aHATHI JIEKIMOHHOTO0 THIA OCHAIICHA
CHIEIUATN3UPOBAHHON MEOENbI0 (CTOM JUISl TIPEToaBaTens, MapThl, CTYJIbS, JTOCKa
JUTSI HAITUCAHUS MEJIOM); TEXHUYSCKUMH CPeJICTBaMU 00y4YeHUS (BUACOMPOSKITMOHHOE
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o0opyl0BaHKE, CPEACTBA 3ByKOBOCIIPOM3BEICHUS, IKPaH U UMEIOILKE BbIXO/ B CETh
WNurepHer .

Y4yeOHass ayauropusi Uil 3aHATHH CEMHMHAPCKOIO THMIA: OCHAILECHA
CHEMATM3UPOBAHHON MeOesblo (CTON Ul NperojaaBaTeis, NapThbl, CTYNbs, AOCKa
JUI HAalTUCaHUs MEJIOM); TEXHUYECKUMU CPEICTBAMU 00y4YeHMsI (BUACONIPOECKIIMOHHOE
000pyZI0BaHKE, CPEJCTBA 3BYKOBOCIIPOU3BEJAEHUS, SKPAaH U MMEIOIIHNE BBIXOJ B CETh
WNurepHer),

IlomemeHus1 1Jisi CaMOCTOSATEJILHOH PadoThl 00y4YAIOIIMXCS: OCHAILEHBI
CHEUUAIN3UPOBAaHHON MeOenbto (MapThl, CTYJbs) TEXHUYECKUMU CpPEICTBAMU
oOyuyeHus: (MEepCcOHANbHBIE KOMIBIOTEPHI C JOCTYIIOM B CE€Tb HWHTEpHET U
o0OecrieueHneM JOCTylla B 3JEKTPOHHO-MH(OPMALMOHHYIO Cpely YHHMBEpPCUTETA,
MPOrpaMMHBIM 00ECTIEUEHHUEM ).

12.06pa3oBare/ibHbIE TEXHOJIOTUH

[Ipn peanuzanuu y4yeOHOW AUCHUIIIMHBI «MaTemMaTMka»  MNPUMEHSIOTCS
pasznuyHbie 00pa3oBaTeNIbHbIE TEXHOJIOTUU, B TOM YUCJIE TEXHOJOTHHU 3JIEKTPOHHOTO
oOy4eHusl.

YuebHble  yackl  OUCHMIUIMHBL — «MaremaTuka»  OpeayCcMaTpUBAIOT
KJIACCUYECKYIO KOHTAKTHYIO paboTy MpemnoaBaresisi ¢ 00y4aronuMcs B ayTMTOPUN U
KOHTaKTHYIO pabOTy MOCPEICTBOM 3JEKTPOHHON MH(OPMALIMOHHO-00pa30BaTeIbHOM
cpeAbl B CUHXPOHHOM W ACHHXPOHHOM pEXHME (BHE ayJIUTOPUHU) TOCPEICTBOM
MIPUMEHEHUSI BO3MOXHOCTEH KOMIIBIOTEPHBIX TEXHOJOTHM (JIIEKTPOHHAsI I0YTa,
AJIEKTPOHHBIN y4eOHUK, TECTUpOBaHUE, BeOUHAP, BUIEODUIbM, ITpe3eHTalUs, POopyM
u ap.).

B pamkax yueOHOU AuCHUIUIMHBI «MaTeMaTHKa» MpeyCMOTPEHbI BCTPEUH C
PYKOBOAMUTENSIMU U PAOOTHUKAMM OpraHu3alui, JAEsTEIbHOCTh KOTOPBIX CBSI3aHA C
HaIpaBJICHHOCTBhIO (MpoduiaeM) pean3yeMoid OCHOBHOW MpodecCHOHATHHOM
o0pa30oBaTeIbHON MPOTPAMMBI.

B cootBerctBum ¢ TpedoBanusimu G@I'OC BO no nanpasnennto noarotosku 15.03.04
«ABTOMATH3alUSl TEXHOJOTHYECKMX MPOIECCOB U NPOU3BOACTB» pealu3alus
KOMITIETEHTHOCTHOTO TI0JIXOa npeaycMaTpuBaeT UIMPOKOE HCIIOJIb30BaHUE B
yu4eOHOM TpoIlecce AaKTUBHBIX M WHTEPAKTHBHBIX ()OpPM TPOBENCHHUS 3aHATHIMA
(KOMITBIOTEPHBIX CUMYJISIIUM, JENOBBIX M POJIEBBIX HUIP, pa3d0op KOHKPETHBIX
CUTYyallMil, MCUXOJIOTMYECKHEe W WHbI€ TPEHWHTH, MO3TOBbIE IUTYpMBI U Jp ) B
COUYETAaHWH C BHEAYAUTOPHOW paboTol ¢ 1enbio (GOpMHpPOBAHUS W Pa3BUTHUSA
po(heCcCHOHATBHBIX HABBIKOB 00YJaIOIINXCS.

MeTtoapl 00y4eHHUs SIBISIFOTCSI OJHUM M3 BaXXHEHIINX KOMIIOHEHTOB y4e€OHOIO
nporiecca. be3 cooTBETCTBYIONMINX METOJIOB JACATEILHOCTH HEBO3MOXKHO PEaTn30BaTh
Henu W 3a7a4u  OoOy4deHHs, JOCTHYb YCBOCHHS OOydaeMbIMH OIpPEAEICHHOTO
coJiep)KaHus yueOHOTO MaTepuara.

LlenTpampHOE  MECTO  3aHMMAlOT  METOJbl  AKTUBHOIO  OOYy4YeHus,
CTUMYJHPYIOIIME TO3HABATENBbHYIO JIEATENBHOCTh CTYINCHTOB. [Ipumensercs
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MOHOJIOTUYECKHI MeToll B (opMe pacckasa, JIEKIIMH C HCIOIb30BAHUEM TaKUX
MIPUEMOB, KaK ONKCaHue (PaKTOB, IEMOHCTpAIIHS SIBJICHUI, HATOMUHAHKE, YKA3aHUE
ap. DTOT METOJ MPENoJaraeT AeATeIbHOCTh CTYICHTOB KOMHMPYIOIIETO XapaKkTepa:
HaOMOAaTh, CIyIIaTh, 3allOMUHATh, BBINOJHATH  JIEHCTBUA TIO  oOpasily.
AJNTOpUTMHUYECKUIT MeTOJ TO3BOJIIeT (GOpMUPOBaTH y OOYYAIOMIMXCA YMEHUS
paboTaTh TIO ONpPEICICHHBIM TMpaBUJaM M TMPEANUCAHUSAM, OPTaHU30BBHIBATH
nabopaTopHbie pabOTHl MO MHCTPYKIUSAM; (POPMUPOBATH YMEHHUS CaAMOCTOSTEIHHO
COCTaBJIATh HOBBIE AJTOPUTMBI JAESITENbHOCTH. JlManoruyeckuii MeTo - U3J0XKEeHHE
yueOHOro MaTepuaia uaeT B popMe coobiaromiei 6ecesipl, B KOTOPOH UCIOIB3YIOTCS
B OCHOBHOM PEMPOIYKTHBHBIC BOMPOCHI IO M3BECTHOMY OOYYaIOIHUMCS MaTepuay;,
MpPEerno/iaBaTeslb MOXKET TaKXKe CcOo37aTh NPOOJIEMHYIO CHUTYallui0, MOCTaBUThH P
MPOOJIEMHBIX BOIPOCOB, HO B 3TOM ClIydae CYNIHOCTh HOBBIX MOHSTHH M CIIOCOOOB
TCUCTBUIN OOBSICHSET MpemnoaaBareb. [lokazaTeabHbI METOI - 3TO OOYCIOBIICHHAS
MPUHIIMIIAMU OOYYEeHHSI CUCTEMA PETYJISITUBHBIX MPABUJ MOATOTOBKM M OOBSICHEHUS
y4eOHOro Matepualia MyTeM MOCTaHOBKHU MPOOJIEMBbI U TTOKa3a CIOCOOOB €€ PEIICHUS
WIM TyTeM T0Ka3a oOydJarommmcsi oOpasila JIOTHKH HAyYHOTO HWCCICAOBAHMS,
dbopMupoBaHHE Yy HHUX CIIOCOOOB IIOMCKOBOM JACSATEIBLHOCTH, OTPaOaThIBAIOTCS
CIOCOOBI PEIICHUS IPAKTUICCKON MpoOIeMbl. MeTo 1 HaOMI0ICHUS - TIPEIOCTABIISICT
BO3MOHOCTh IEJICHATIPABICHHOTO BOCIIPHSATHS SBICHUA W 0oJiee MMPOKOTO cOopa
uHdopmary; HaOIIO/IEeHNE 3a pa3BUTHEM TEHICHIMN B Hayke. Meron auanora -
JMAJIOroBOe OOIIEHUE MPEIoaracT PaBEHCTBO MO3UIIMI U BBIPAXKAETCS B aKTUBHOM
posii oOydaromierocsi B 00pa3oBaTe€IbHOM IPOIECCe, NPU KOTOPOM CYOBEKTHI
pPaBHONPABHBI, a MPOLIECCHI TO3HAHMS MPOUCXOAIT BO B3aUMOJICHCTBUHU dYepes
B3aMMOIIO3HAHKME U B3aUMOTIOHMMAaHHUE.
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13JIucT perucTpauuu U3MeHeHH il

Ne Conepxanue U3MEHEHUs PexBu3uThI Hara
n/m JIOKyMEHTa BBEJICHUS
00 yTBEp>KICHUU M3MEHEHUS
W3MEHEHUS
VTBepkaeHa W BBEIE€HA B JCHCTBUE PpEIICHUEM
kadenpel «Marematuka, pu3nka U UHPOPMALILOHHBIE
TEXHOJIOTUM» Ha  OCHOBAaHHUH benepaibHOTO
TrOCYy/IapCTBEHHOTO  00pa30oBaTENbHOTO  CTaHIApTa
yAap P ap [IpoTokon 3aceganus
BBICIIIEr0 00pa30BaHUS MO HAMPaBIECHUIO MOJITOTOBKU
Kageapsl
1 15.03.04 «ABTOMATHALIMS  TEXHOJIOTHSECKUX Ne 1
" | mpormeccoB W TPOU3BOJACTBY, MPOPUIH MOATOTOBKH -
pon p A » PO a 0T «29» aBrycra
«ABTOMATHU3AIMsl TEXHOJIOIMUYECKUX IPOLIECCOB U 2017 rona
MIPOU3BOJICTBY (YypoBeHB OakanmaBpuara),
YTBEP>KICHHOTO MIPUKa30M MununctepcTBa

oOpa3oBanus W Hayku Poccuiickori denepamuu ot
12.03.2015 r Ne 200
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