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PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Boicmias matematuka. 36panHble pa3jelibl BbIclIeii MATEMAaTHKHU

(HauMeHo8aHUe OUCYUNIUHBL)

10 HAIPABJICHUIO IOTOTOBKH
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Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 3

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexun 32 32
JlaboparopHsble
ITpakTnueckue 64 64
ITpoMexyTouHas aTTecTanus 0,35 0,35
KoHrakTHas pabota 96,35 96,35
CamocrosTenbHas paboTta 84 84
KoHTpoan 35,65 35,65
Hroro 216 216
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JOKYMEHT NOANMMCAH
QNIEKTPOHHOW NOAMANCHIO

CepTtudukat: 017C2CE1004DAFE6D8A4ATFI36343E46780
Bnapeneu;: YTeeBa Po3a Asep6aeBHa
OevictBuTteneH: ¢ 14.11.2022 go 14.11.2023




Pabouyto mporpaMmy cocTaBuiL:
noueHrT, K.1.H. ITaBaosa E.C.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HanpasiyieHus: noaroroBku 15.03.01 Mammnoctpoenue

Cpoxk aeiicTBusi pado4eii NpOrpaMMbl JUCHUMILIMHBI 10 < » 2026 r.

COI''TACOBAHO

3aseayrommi kabeapon Capka, 00paboTKa MATEPHUAIOB JABJIEHUEM U POJICTBEHHbIE MPOLIECCHI

« _» 20 B.B. Enbnios
(noonucy) (U.0. Pamunus)
YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mporokon 3aceqanust Ne 2 ot «09» centsops 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBIIUICHUS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

"Beiciiass mareMarmka. DJIEeMEHTHI BBICIIEH aireOpsl u reomerpun'’, "BrIcimasg mareMaTHKA.
JnddepeHnaibHOE U MHTETPAILHOE UCUNUCIEHUS .

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamectBytomiee: "®uznuka. MonekynapHas ¢uszuka”, "Mexanuka. Teopernyeckas MexaHuka ",
«ONEKTPOTEXHUKA U DJIEKTPOHUKA.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs

dopmMupyemsbie U
KOHTPOJINpyeMbIe
KOMIIEeTEeHIINH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl 10CTHIKEHUS
KOMIIeTeH NI
(Ko ¥ HAMMEHOBAHUE)

I[Inanupyemble pe3yJbTaThl
o0yueHust

OlIK-1. Criocoben 3HaTh:

IPUMEHSTh 1. OcHOBHBIE 3aKOHBI MaTE€MaTHKH

p OIIK-1.1. Hcnonp3yer ’

€CTeCTBEHHOHAYYHBIEC U o METOBl PEUICHHUS 3a/ady, a TaKKe HX
MaTeMaTHYeCKUi  ammapar

0O0IIenHKXEHEPHbIE . OpUIOXKEHUsT B  MpOo(hecCHOHAIBHBIX
aHAJIMTUYECKON TeOMETPUH U

3HAHUS, METOJIBI . JTMCIUIUIMHAX, METOJBI cOopa aHaim3a
BBICIIEHN anreopsl pu

MaTeMaTU4eCcKoro peIICHHH U 00pabOTKH HHPOPMAITHH.

aHam3a u 2. Metonpl pemieHus: MaTeMaTHIECKUX
npodeccroHalbHbIX 3a/1a4.

MO/JICJINPOBAHUS B 3aJad 70 YHCJIOBOTO WIIH oro
ACTHP . OIIK-1.2. Ilpumensier A A ApYT
npodeccuoHaIbHON . Tpebyemoro  pesyibrara (rpaduka,

MaTeMaTHYeCcKuil  ammapar

JIeATEIbHOCTH; . (hopMyIIbI U T.11.)

AQHATTMTHYECKOW TEOMETPUH U v

BBICILIEN anreOpbl npu 1 Mle)“”

pelIermH . Pemare THIOBBIE MaTeMaTHUECKHE

npoeCCHOHATBHBIX 3a/au. 3ajain

OIK-13 2. CaMOCTOSTETbHO MaTeMaTUYeCKH
-1.3. Jlemonctupyer KOPPEKTHO CTaBUTh

BIIAJICHHAC HABBIKAMH €CTeCTBEHHOHAYYHbIE 3aJauu,

TTPHMCHCHHA MPOBOJIUTh CTPOTHE MaTeMaTUYECKHE

MaTeMaTHYeCKOTO armapaT

aTEMATHYECKOrO ANNAPATA | pocoucnorms,

AQHAJIMTUYECKON T€OMETPUH U
BBICILIEH anreOpbl MpU

3. IlepeBomnTh MHKEHEPHBIC 3a7audl C

OIIMCAaTCIIbHOI'O A3bIKa Ha SA3BIK
MCHUN
pete MaT€MaTuKu, INPUMCHATH
I HNOHAJIBbHBIX 9. o
pO(bGCC OHan aja MaT€MaTHu4CCKUU arnmapar npu

penieHny mpodeccnoHaIbHBIX 3a/au.

Baanern:

1. MetogamMu MaTEMATHYECKOTO




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETeHI[HH
(Ko 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIN i
(Koa 1 HAaMMEHOBaHUE)

IlnannpyemMble pe3y/bTaThl
o0y4eHust

OTHMCAHUS TUIIOBBIX
WHTEPIPETAIAH
pe3yInbTara.

2. Cnocobamu HarJIsiJHOTO
rpaduyecKoro MpeJICTaBICHUS
PE3yJIbTaTOB HCCIIETOBAHUS.

3. HaBpikamu MIPUMEHEHUS
COBPEMEHHOTO MaTEeMaTHYECKOTO
UHCTPYMEHTApUs npu pelieHuu
npodeCCHOHATBHBIX 33/1a4.

3a1a4 U
MOJIy4YeHHOTO




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYyILLEr0

Bun . KOHTPOJISA
Moayas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTEpaKkTUB, 4.| (HAaHMEHOBaHHeE
(yuedoHoOl padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 9. Jlek 1 JIBOIiHBIC HHTETPANIBI, UX CBOWCTBA. 3 2 -
Kpatabie naTeTpasibl V3meHeHne opsiKa HHTETPUPOBAHHUS.

Brruncienne noBTOpHBIM

WHTETPUPOBAHUEM
Monyns 9. CP JIBoWiHbIE ~ MHTETpayibl, BBIUYMCICHUE 3 21 -
Kpatabie naTeTpasib: JBOMHBIX WHTETPAIIOB B JCKAPTOBBIX H

MOJIIPHBIX ~ KOOpAWHATaX.  |poiHBIE

WHTETPAJIBI,  BBIYUCIICHHE  TPOWHBIX

HUHTETPAJIOB B JIeKapTOBBIX u

[IWIHHIPAYECKAX KOOPINHATAX.
Monyis 9. Ip1 JIBOliHBIC MHTETPAJIBI, UX CBOWCTBA. 3 2 3 - 3amanue 1
KpaTHbie unTerpassl H3meHeHne nopsiKa HUHTETPUPOBAHHUSL. poBepsieMoe

BPYIHYIO

Monayns 9. IIp2 Boruncnenue 1BOMHBIX UHTETPAJIOB B 3 2 -
Kpartnsle nnTerpansl JIEKaApTOBOM CUCTEME KOOPINHAT
Momyns 9. Jlex 2 JIBOiiHbIE MHTETPAJIBI, B IOJSPHON 3 2 6 - Nzyuenue
KpatHasie unTerpasl cucteme koopauHat. [IpunoxeHus PIIEKTPOHHOTO

JIBOITHOT'O MHTeTpasia yueOHUKa
Monyis 9. Ip 3 Brruucnenne o6bEma Gurypsi ¢ 3 2 -
KpatHasie unTerpaisl MOMOIIBIO ABOMHOTO MHTETpaja
Momyns 9. IIp 4 Boruncnenue 1BONHBIX HHTETPAJIOB B 3 2 -

Kpatnbie nnTerpasl

HOJ'IHpHOfI CUCTCMEC KOOPpANHAT




®opMbl TEKYyILLEro

YpaBHEHUS

Bun . KOHTPOJISA
Mopnyas (pa3aeon) yueOHoit Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, bannbl | UHTEepakTUB, 4. (HaHMEHOBaHHE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 9. Jlex 3 TpoliHble HHTETPAJIbI, UX CBOMCTBA. 3 2 -
KpatHbie nnTerpansl Brrunciienne noBTOpHBIM

UHTErpUpoBaHueM. Beluncienue B

IMHAPHUYECKUX KOOPANHATAX.
Momyns 9. IIp 5 Boruncnenue TpoHbBIX HHTETPAJIOB B 3 2 -
KpatHbie unTerpansy JIEKapTOBBIX U IUJIMHIAPUUYECKHX

KOOpAWHATax
Monyis 9. IIp 6 Brruucnenue noBTOpHbIM 3 2 3 - 3amanue 2
KpatHbie unTerpasy UHTETPUPOBAaHHEM [poBEpsEMOe

BPYUHYIO

Monayns 10. Jlex 4 JuddepennunanbHble ypaBHEHHS 3 2 -
Jlnddepennnanpabie MIEPBOTO MOPSIIKA, OCHOBHBIC TIOHSTHS.
YpaBHEHMS VYpaBHEHUs ¢ pa3eNIOLIMUCS

nepeMeHHbIMHA. OTHOPOTHBIC

g depeHIaabHble YpaBHEHUS.
Monyns 10. CP IV B nonubix quddepeHnuanax, 3 21 -
JlndpdepeHnnaabHbIe OJIHOPOJIHBIE, JINHEWHBIE, bepHyIn.
YpaBHEHUSA JJOAY. JIHIY.
Monys 10. Ip 7 Pemenue /1Y ¢ pazaensiommmucs 3 2 -
JludpdepeHnnaabHbIe IIEPEMEHHBIMU
ypaBHEHHS
Momyns 10. Ip 8 Pemenuie oqHOPOIHBIX 3 2 -
Jluddepenunanbuble JuddepeHInaIbHbIX YpaBHEHUH.




®opMbl TEKYyILLEro

Bun . KOHTPOJISA
. HaumeHoBaHHe TeM 3aHIATHIH Oo0nbem,
Moayas (pa3aen) yueOHO . CemecTtp banabl | UHTEpaKkTUB, 4.| (HAaHMEHOBaHHeE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 10. Jlex 5 YpaBHEHHUsI B TIOJHBIX 3 2 -
JluddepeHnnanpHbIe muddepennmanax. Jluaerinsie Y.
YpPaBHEHUSA YpaBuenus bepnyiun.
Monyns 10. Ip 9 Pemenue /1Y B mosiHbIX 3 2 3 - TectupoBanue on-
Jlnddepennunanpubie g depeHimanax line
ypaBHEHUS (MTpOMEKYTOUHBIN
Monyns 10. Ip 10 Pemenune nuneiineix J1Y, ypaBHeHHH 3 2 3 - 3ananne 3
JlnddepeHnnaabHbie bepnymiu poBepsieMoe
YpPaBHEHHS BPYYHYIO
Monys 10. Jlek 6 JY, nomyckaroiue NOHWKEHHE 3 2 -
Jlnddepennunanpubie nopsaaka. JIOAY. JIHAY. Pemenune
YpaBHEHUA JIHAY meronom Jlarpanxa.
Momyns 10. Ip 11 Pemenue /1Y 2 nopsiaka, nonmyckarommx 3 2 -
Jlnddepenunanbble MOHMKEHHUE TOPSJIKa.
YpaBHEHHSI
Momyns 10. Ip 12 Pemrenune JIOAY. Pemenne JIHAY 3 2 -
Jlnddepenunanbuble MeTosioM Jlarpamxa.
YpPaBHEHHS
Momyns 10. Jlex 7 JIH/ZIY ¢ npaBoif 9acThIO CIENHUATBHOTO 3 2 6 - Wzyuenue
JluddepeHnnanbHbIe BUJIA. RIIEKTPOHHOTO
YpaBHEHUS yaeOHHUKa
Monayns 10. IIp 13 3 2 -
JludpdepeHnnaabHbIe

ypaBHEHHUS




®opMbl TEKYyILLEro

@yHKUMOHANBHBIE psAbl. CXOIUMOCTD
CTEIEHHBIX psAoB. IHTEpBan u paaunyc
CXOJUMOCTH.

Bun . KOHTPOJISA
Mopnyas (pa3aeon) yueOHoit Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, bannbl | UHTEepakTUB, 4. (HaHMEHOBaHHE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 10. IIp 14 Pemenue JIHAY ¢ npaBoii 4acThio 3 2 3 - TectupoBanue on-
Jlnddepenunanbubie CHENHaIbHOTO BUJIA. line
YpaBHEHMS (IpOMEeXyTOUYHBIN
TECT 2)

Mogyns 11. Jlex 8 Uucnossie psiabl. CXOAUMOCTD 3 2 -
Psanpl YUCJIOBBIX ps1oB. HeoOXxoaumbrii

NpPU3HAK CXOAUMOCTH. JlocTaTo4HbIe

IPU3HAKU CXOJUMOCTH YUCIIOBBIX PS/I0B
Monyns 11. CP UucnoBsie U GYHKIIMOHATBHBIE PSIIBIL. 3 21 -
Psaner [Ipu3Haku cX0IUMOCTH, 00JIaCTh

cxonumoctu. Psanaer Oypse.
Monyns 11. IIp 15 JlocTaTouHblE TPU3HAKU CXOAUMOCTH 3 2 2 - 3ananue 4
Psanp YHCJIOBBIX PSAZIOB poBEpsEMOe

BPY1HYIO

Monayns 11. IIp 16 Heo6xoanMelii mpU3HaK CXOAUMOCTH. 3 2 -
Psansr IIpu3naku cpaBHeHus. [Ipusznak

HanamOepa. IHTerpaibHbINA U

paauKaibHbIM Tpu3Haku Komm
Monyns 11. Jlex 9 3nakouepexyromnmecs psasl. [Ipuznax 3 2 5 - Nzyuenune
Psanp JleiiOHua. AGCOIOTHAS U yCIIOBHAs RIIEKTPOHHOTO

CXO/IMMOCTH YHCIIOBBIX PSIIOB. yaeOHnKa




®opMbl TEKYyILLEro

Bun . KOHTPOJISA
Mopnyas (pa3aeon) yueOHoit Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, bannbl | UHTEepakTUB, 4. (HaHMEHOBaHHE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 11. IIp 17 3Hakouepenyrommecs psasl. [Ipuznak 3 2 -
Paner JleitoHumia. AGCONIOTHAS U yCIIOBHAS
CXOJAIMMOCTHU YHCIIOBBIX PSI0B.
Monayns 11. Ip 18 Haxoxxnenne 001acTi CXOAMMOCTH 3 2 -
Psanb CTETEHHOTO psJa.
Monyis 11. Jlex 10 Psn Teitnopa (Makiiopena). 3 2 3 - TectupoBanue ON-
Psanpl [TpuGmmxEéHHBIC BEIYUCIICHUS 3HAYCHHU I line
byHKINHY, OnpeAenEHHBIX HHTETPAJIOB. (TTIpOMEXKYTOYHBIN
[TpubmmkEéHHOE peleHne TecT 3)
QG epeHIraIbHbIX ypaBHEHUN
Monyns 11. IIp 19 Pa3noxeHne HEeKOTOPBIX IJIEMEHTAPHBIX 3 2 -
Paner ¢bynkuunit B psag Teitnopa-MakiopeHa.
Monyns 11. ITp 20 [TpubmxE€HHBIC BEIYUCIICHUS 3HAYCHU I 3 2 -
Psanp GbyHKLINY, onpeaeNEéHHBIX HHTETPAJIOB.
[Tpubnmx€HHOE perieHne
T depeHIMaIbHbIX ypaBHEHUH
Monyns 11. Jlex 11 Psanpt @ypee. Paznoxenue B pag Oypbe 3 2 6 - N3yuenue
Psanp YETHBIX, HEUETHBIX, 2 T IEPUOANYECKUX RIIEKTPOHHOTO
GyHKIHIA. yueOHUKa
Monayns 11. IIp 21 Paznoxenue B pag @ypre QyHKIMI 3 2 3 - 3ananue 5
Psanpt MpoBEPAEMOE
Monayns 11. IIp 22 Pasnoxxenue B psn @ypbe 4ETHBIX, 3 2
Psaner HEUYETHBIX, 2 T IEPUOTUNYECKUX

(b YHKIIHA.




®opMbl TEKYyILLEro

Bun . KOHTPOJISA
Moayas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTEpaKkTUB, 4.| (HAaHMEHOBaHHeE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 12. Jlek 12 Crny4aiiHple COOBITHS, OTIEPALlUH B 3 2 -
Teopus anreOpe coOBITHI, BEPOSTHOCTH
BEPOSTHOCTEH COOBITHS, CBOIMCTBA BEPOSITHOCTH

coObITus [IpaBuiia BEIYUCICHUS

BEPOSITHOCTEH. DJI€eMEHThI
Monayns 12. CP OcHOBHbIE IOHATHUS TEOPUU 3 21 -
Teopus BEPOSATHOCTEH. 3a1auil KOMOMHATOPUKHU.
BEPOATHOCTEMN TeopeMbl CIOKEHUS, YMHOXKEHHUS.

YcnoBHas BeposATHOCTD. [losHas

BepoATHOCTH. @opmyiibl baiieca.

Acumnroruyeckue GopMyIbl
Monayns 12. Ip 23 Cayuaiinsie coobiTHs. Knaccnueckoe, 3 2 -
Teopus reOMETPHUYECKOEe, CTATUCTHUYECKOE
BEPOSITHOCTEH OTIpeIeIICHNUs] BEPOSITHOCTH.
Monayns 12. IIp 24 3agauu Ha (GOpMYIIbl KOMOMHATOPUKH. 3 2 3 - TectupoBanue on-
Teopus line
BEPOSITHOCTEN (MIpOoMeXyTOUYHBIN
Monayns 12. Jlex 13 YcnoBHast BeposiTHOCTB. [lomHas 3 2 3 - Wzyuenue
Teopus BEPOSTHOCTb, (hopMyIsl baiieca. RIIEKTPOHHOTO
BEPOSITHOCTEN yueOHUKa
Monayns 12. IIp 25 Pemenue 3ana4 no teme «Y cioBHas 3 2 -
Teopus BEPOATHOCTB»
BEPOATHOCTEN
Monayns 12. IIp 26 Pemenue 3anau no teme «llomnas 3 2 -
Teopus BEpPOSTHOCTH, PopMyibl baiiecay

BEPOSATHOCTEMN




®opMbl TEKYyILLEro

Bun . KOHTPOJISA
Mopnyas (pa3aeon) yueOHoit Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, bannbl | UHTEepakTUB, 4. (HaHMEHOBaHHE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 12. Jlek 14 [ToBTOpHBIC HE3aBUCHUMBIE UCTIBITAHHMS. 3 2 -
Teopus ®opwmyina bepnyn.
BEPOSITHOCTEMN
Monayns 12. IIp 27 Pemenue 3anay no teme «lloBTopHbIE 3 2 -
Teopus HE3aBUCHMBbIEC UCIIBITAHUSI.
BEPOATHOCTEMN
Monayns 12. Ip 28 Pemenue 3anau mo teme «dopmyna 3 2 -
Teopus bepnymnm.
BEPOATHOCTEMN
Monyns 12. Jlex 15 Acumnroruyeckue GopMyIibl: 3 2 5 - Wzyuenue
Teopus ITyaccona, Myaspa-Jlamnaca. PIEKTPOHHOTO
BEPOSTHOCTEH yuyeOHHKa
Monayns 12. Ip 29 Pemenue 3aia4 npu nomomu 3 2 -
Teopus ACUMIITOTUYECKHUX (OPMYIL.
BEPOATHOCTEMN
Monayns 12. Ip 30 Acumnrornyeckre GopMyIIbL: 3 2 3 - 3ananue 6
Teopus ITyaccona, Myaspa-Jlamiaca. [IPOBEPSEMOE
BEPOSTHOCTEN BPYYHYIO
Monyis 12. Jlex 16 Hrororoe moBTOpeHUE 3 2 -
Teopus
BEPOATHOCTEMN
Monyns 4. IIp 31 Acumnrorunyeckue GopMyIIbl: 3 2
Teopus ITyaccona, Myaspa-Jlamnaca.
BEPOATHOCTEMN
Monyis 4. IIp 32 Htorosoe TectupoBaHue 3 2 40 TectupoBanue on-




®opMbl TEKYyILLEro

Bun . KOHTPOJISA
. HaumeHoBaHHe TeM 3aHIATHIH Oo0nbem,
Moayas (pa3aen) yueOHO . CemecTtp banabl | UHTEpaKkTUB, 4.| (HAaHMEHOBaHHeE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
ITA [IpomexxyTounas arrectamus (IK3aMeH 3 0,25 -
M0 HAKOMUTEIHLHOMY PEUTHHTY)
KonTtpons KonTtpoms 35,65 Bomnpock! k 9k3amMeny
Hroro: 216 100

Cxema pacyera UHTOroBoro 6ajia
(Cymma GaiioB 1o BceM y4eOHBIM MEPOIPHUATHSM, IPEyCMOTPEHHBIM B Kypce)




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
B nmucnumnuae "Beicmias maremaTuka. M30paHHble pasfensl BBICIIEH MaTeMaTHKU
UCIOJIB3YIOTCS:

TEXHOJIOTHUS TUCTAHIIMOHHOTO 00YyYeHHS B paMKax MpoekTa «PocIucTanTy;

TEXHOJIOTHUSI MOAYJIbHOIO M OJOYHO-MOAYJIBHOrO OO0y4deHHs (colaepikaHue Yy4eOHOro
MarepHaia KECTKO CTPYKTYPHPOBAHO B IENISAX €r0 MAaKCHMAJIBHOTO YCBOCHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKaMH YIIPAKHEHUH U KOHTPOJIS ),

TEXHOJIOTUSl Pa3BHUBAIOLIETO O0OydeHUs (MPOBEACHUE JIEKUUH, NPAKTHUECKUX 3aHATHH,
3auéra);

TEXHOJIOTUS TU(PepeHIIMPOBAHHOTO 00yUYeHHUs (TIpeIararoTcs 3aaHus pa3InuyHOrO YPOBHS
CJIO’)KHOCTH);

TEXHOJIOTUSI MHTEPAKTHUBHOTO OOyudeHHs (OCYIIECTBISETCS JEATENbHOCTh C MYJIbTHMEIUa
porpaMMaMu, UCTIOJIb30BAaHUE PECYPCOB U BO3MOXKHOCTEH MHTEepHET, KOMIIBIOTEPA).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

B Xxozme JeKUMOHHBIX 3aHATUH OOydarouieMycst HeoOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOTO MaTepuania, oOpamas BHUMaHHEe Ha (DOPMYITHPOBKH, PACKPBHIBAIOIIUE COJEPKAHHE
u3yyaeMoil aucuuiuiiHbel "Beiciias marematuka. V30paHHble pasziensl BbICIIEH MaTeMaTHKH .
KenarenpHOo oOCTaBIATH B paboOyuMX KOHCIEKTaX IIOJIs, HA KOTOPBIX JeJlaTh IOMETKH,
noJ4E€PKUBAIOIINE 0COOYIO BaXKHOCTh T€X WM MHBIX TEOPETUYECKHUX MOJT0KEHUH.

CamocrosiTenbHasi paboTa CTYJEHTOB SIBJISIETCS Ba)KHBIM BMJIOM Y4€OHOW AESITEIBbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMsl [0 33JaHUI0 U IIpH
METOJIMYECKOM PYKOBOJCTBE MPEMN0/IaBaTelsl, HO 0€3 ero HemoCPEACTBEHHOIO yYacTHsI.

CamocrosarenbHass paboTa CTYJIEHTOB IpelyCMaTPUBAET BBINOJIHEHUE MPOMEXYTOUHBIX
TECTOB, 3aJaHUl, IIPOBEPSAEMBIX BPYUYHYIO, COCTABJICHHBIX M3 3aJa4 [0 TeMaM Kypca, UTOrOBOTO
TeCTa MO KypCy, U3y4yeHHE MaTepHajIoB JEKIMHA U 3JEKTPOHHBIX Y4eOHHKOB, OTBETOB Ha BOIPOCHI
CaMOKOHTPOJIS.

B npomnecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJIS, CAMOYIPABIIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM ydeOHOM
JEATEIbHOCTH.

B xoxe moAaroToBKM K IMPaKTHYECKMM 3aHATHSM CIEAYEeT M3YyYUTh KOHCIEKTHI JIEKLIHW, U
PEKOMEHI0OBAaHHYIO JIUTEPATYPY, YU€CTh PEKOMEHJAIIUH NIPENOIaBaATEINS.

Ha npakTudecknx 3aHATHAX CTYIEHTHI PEIIAIOT 3a/1a4y 110J] PyKOBOJICTBOM IIPENOJaBATEIs.
[TpakTuyeckue 3aHATHSA TOCBSILEHBl M3YYEHUIO HanOoJee BaXKHBIX U CIOXKHBIX TeM YueOHOH
JUCHHUIIIIMHBI U CITY’KAT JUIS 3aKPEIUICHNs] U3yYEHHOTO MaTepHraa.

BakHBIM KpUTEpHEM YCBOEHUSI TEOPUM SIBISETCS YMEHHUE pellaTh 3a7auyd Ha MPOWIEHHBIN
matepuan. Ilpu pemeHun 3amad HYKHO OOOCHOBATh Ka)AbI JTam pelIeHUs, HCXOIsi U3
TEOPETUUECKUX ITOJI0KEHUM U3y4aeMOoro Kypca. ECii CTyIeHT BUAMT HECKOJIBKO IIyTE€H pELICHUS,
TO OH JIOJDKEH CPaBHUTh HMX MU BbIOpaTh caMblii palMOHaNIbHBIN. Pemenue 3amad U mpumepoB
clieflyeT u3NlaraTth MOApPOOHO, BBIYMCICHUS pacnojaraTb B CTPOTOM TMOpsAKe, OTHeNss
BCIIOMOTaTeNIbHbIE BHIYMCIIEHUSI OT OCHOBHBIX. [l0TydeHHBIN OTBET ceayeT NpoBEPSITh CIIOCOOaMH,
BBITCKAIOIIMMU M3 CyIIeCTBa NAaHHOM 3anaudd. PelieHue 3amad Onpenesn€éHHOrO THUIIA HYKHO
MPOJOJKATH IO MPUOOPETEHNUs TBEPIBIX HABBIKOB B PEIICHUU.

Bo Bpems wu3ydeHHMs MOy CTYIEHTBI CaMOCTOSTENIBHO BO BHEAYJIUTOPHOE BpeEMs
BBIMIOJIHSIOT 3a/IaHKsI Kypca W TPOXOJST TecTUpoBaHue ON-line. 3amanus paboTel, mpoBepsieMoit
BPYUHYIO JOJDKHBI OBITH BBIIIOJHEHBI aKKypaTHO, IOCIIEAO0BAaTEIbHO, OOOCHOBAHUE PEIICHUS U
OTBET 00s13aTEIbHBI B KQKIOM 33JaHUU.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 OIIK-1.1, OIIK-1.2, OIIK-1.3. 3amanus 1-6, mpoBepsieMble BPYUYHYIO.
1 OIIK-1.1, OIIK-1.2, OIIK-1.3. N3yuenune 21eKTpOHHOTO yueOHUKa
1 OIIK-1.1, OIIK-1.2, OIIK-1.3. Tectuposanwue on-line (mpomexyTouHbIE
TecThl 1-4)
1 OIIK-1.1, OIIK-1.2, OIIK-1.3. Tectuposanwue on-line (uToroseIii TECT)
1 OIIK-1.1, OIIK-1.2, OIIK-1.3. Bormnpocsl k 3x3ameny

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTE€pUalibl, H606X0}1HMBIC AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. 3ananue 1, npoBepsieMoe BPYYHVIO

(HaumeHoB8aHUe OYEHOUHO20 cpedcmsa)

Tunossle npuMepsl 3a1aHUM
Howmep BapuaHTa 3a1aHus onpezenseTcs ¢ IOMOLIbI0 TaOJIUIbl IO IepBOi OykBe (haMuiIuu

CTyJCHTA.
Be16op BapuaHTa 3a1aHusl
A’ ®3 E’ M) B) >I<9 O)
byksa 5 X 10 r,a  4,4,C | E HII 3 no| KT | J,P
Nemap. |1 2 3 4 5 6 7 8 9 10

3anaua 1. Jlansl auddepennnanbable ypaBHEHHS IEPBOTO MOPSIKA C pa3AesIOIIUMUCS
NEPEMEHHBIMH U UX HayalbHbIe ycinoBus. HailTu ob1mue pemenus 3Tux ypaBHEHUH U ONpeAeuTh
YaCTHBIE PEIICHMUS.

Homep | - (x.y.y')=0 HauvansHoe F(x,y,y')=0 HauansHoe
BapUaHTA 7 YCIIOBHE YCIIOBHE
1 a) ¥~y =0 y(0)-1 6) Ly —y=0 | ¥0)=1
2 a) Y-y =0 y(0)=1 6)(\/1+X2)y'—Y=0 y(0)=1
r_ _ _ 0) x=0,y=0
3 a)” =0 y(0)=1 y'—(y+1)x+1)=0
4 a)y’—yxﬁzo y(0)=1 6)y'sin2x—y—1=0 x=0,y=0
! i 2 _
5 a)Y —YeOSX=0  y(0)=1 GYSNTxY=0 (1)
' oy — 0) x=0,y=0
—ysinx=0 = =
° a)r Y x=0.y=e y'cos? x—(y+1)=0
7 a)Y ~(+2)x=2)=0  y(0)=-1 6)2xW'~1=0 y()=0
8 a)y'—(y+1)cosx:0 x=0,y=0 6)XYZY'—2=0 y(@)=0
9 a) y—(y+1)sinx=0  x=0,y=0 g) yxcosy-1=0 y(1)=0




10 a) Y/ c0s* x—y =0 y(0)=1 6)% - 1-y* =0 y(t)=0

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

3ajaHus, NPOBEPSIEMbIE BPYYHYIO BBINOJHSIIOTCA CTYACHTaMHU CaMOCTOSITENIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTH B OJIaHKE OTBETOB MOAPOOHbBIE PEIICHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOUHBIMU BbIYMCIEHUSAMU. PemeHus 3azad Morytr ObITh
BBIMIOJIHEHBI OT PYKH B TETPaAsX B KIETKY WU HaOpaHbl ¢ MOMOIIBIO peaakTopa ¢opmyin. Bce
rpaduKy JOJKHBI OBITH MOCTPOSHBI B CUCTEME KOOpAMHAT C coOojeHneM macmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IPUCHIJIAETCS Ha IPOBEPKY (POTO BBHIOJHEHHOTO 3a/IaHUSI.

Kpurepun oneHku:
3 Ganna — 3a MPeIoCTaBICHHOE MOJIHOE U OOOCHOBAHHOE PEILICHHE 3a/1ad ¢ MPUBEAEHHBIMU

dbopmynamu ais pacuéra;

2 Oaymta — MpU HAJWMYUUA HEJOYETOB B PEIICHUU (OTCYTCTBHH (OPMYI M TIPOMEKYTOUHBIX
BBIYHCIICHUN );

1 Gam1 — mpyu HAJIMYUU TPABUIIBHOTO OTBETA U OTCYTCTBUH PEIICHUS 3a/1a4;

0 6ayI0B — IPU OTCYTCTBUM PELICHHUS.

7.2.2. 3aganue 2, npoBepsieMoe BPYYHYIO
(HauMeHOBaHUe OYEHOUHO20 CPedCmaa)

TunoBsle NpUMepPHI 3aTaAHUI
Howmep BapuanTa 331241 OnpeAessieTcs: C MOMOIIBIO TaOIHUIIBI 10 TIEPBOiA OyKBE (haMIITUU

CTYJEHTA.
Br160p BapuaHTa 3a1aHus
A, D b,M B X, O
b T S . I, A 4 E,H,II AR KT J, P
yKBa 3 X IO 3 ﬂ’ 3 C b 3 3 2 ]:[ 5 2 ]_L[ 2
Nepap. |1 2 3 4 5 6 7 8 9 10

3amaua 1. Jlano nuddepennnanbHoe ypaBHEHHE TIEPBOTO MOPSIIKA U €r0 HadaJIbHbIS
ycnoBusi. Haiitu o0liiee perienne 3Toro ypaBHeHHUs U ONPEACTUTh YaCTHOE PelIeHHeE.

Howep F(xy,y)=0 HavansHoe ycioBue

BapHaHTa

1 xy' —3y=x"e" Yo =6, % =1

2 y'cosx+ysin x=1 Yo =2,%=0
, Yy sinx T

3 +==— =1 x ==
Y+ = Yo=1% =
Y Vi

4 —==-2Inx =1 X, =—
Y- Yo=1% =
, 1

5 Xy +2y== Yo=1X%,=3

X
6 y' — Yy COS X = —CO0S X Yo =3, % =0
7 y' +2xy=e" sinx Yo=1% =0




8 Xy +xy+1=0 Yo=2,%=0
, 1
9 y -ytgx=—— Yo=5 % =1
COS X
! 2y 3 1
10 -——=(x+1 =—,% =1
y w+l ( ) Yo 50 %0

3amaua 2. Pemuth quddepeHipaibHoe ypaBHEHHE IEPBOT0 MOPSIKA.
Ne | F(x,y,y)=0
1 xy' —y =x%Inx
2 xy'+2y=1Inx
3 Xy’ —y = x*sin x
4 Xy'—y = arctg x
5 y' 4+ yctg X = cos® X
6 xy' = y+xcoszl

X

xy'—y=xln x

Xy'+y=Inx

(y*—3x)y' =y
10 | xy'=y+ xtg? y

X

KpaTlcoe OMUCAHUEC U PETrVIAMEHT BbBINNOJHCHUS
3a)1aH1/1$1, MMPOBEPACMBIC BPYYHYIO BBIIIOJHAKOTCA CTyACHTaMU CaMOCTOATCIIBHO BO

BHEAYJAUTOPHOE BPEMsl, IPH 3TOM HEOOXOMMO IMPUBOJIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIICHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH IIPOMCKYTOYHBIMU BBIYHUCIICHHUAMU. Pemenns 3aga4 MOTYT OBITH
BBITIOJIHEHBI OT PYKH B TETPaJsiX B KJIETKY HJIM HaOpaHbl ¢ MOMOLIbIO penakTopa ¢opmyn. Bee
rpaduKu JOHKHBI OBITH MMOCTPOEHBI B CUCTEME KOOpJAMHAT ¢ coOnrofeHneM Macmrtaba. B ciyuae
PYKOIMCHOT'O BapHAHTa, IPUCHUIAETCS Ha MPOBEPKY (POTO BHINOTHEHHOTO 3aJaHHSL.

Kpurepun onenkmn:
3 Ganna — 3a mpeoCTaBlIEHHOE MOJIHOE M 000CHOBAaHHOE PELICHUE 3a/1a4 C MPUBEAEHHBIMU

dbopMynamu ains pacuéra;

2 Oanna — NpU HAJIMYUK HEAOYETOB B PELICHUH (OTCYTCTBUH (OPMYT M HMPOMEKYTOUHBIX

BBIUMCJICHUH );

1 Gann — mpu HaJTMYKK IPAaBUILHOTO OTBETA M OTCYTCTBUU PELICHMS 3a/1a4;
0 6anmIoB — Npu OTCYTCTBUH PELLICHHUS.

7.2.3. 3aganue 3, npoBepsieMoe BPYYHYIO

(Haumenosanue oyeHOYHO20 CPeocmsa)

Tunossle npuMepsl 3a1aHU
Howmep BapuaHTa 3a1a4u onpeAesseTcs ¢ IOMOIIbIO TaOIUIbI 110 IEpBO OyKBEe UMEHU

CTYAEHTA.

Br16op BapuanTa 3amanus

Bykea |A,®, |B,M, [B, |[[LA[J Y C|[EHI|[X O, |WI|KTI|JLP|




Nemap. |1 2

w

4 5 6 7 8 9 10

3anaga. [lansl quddepeHnnansapie ypaBHEHUS BTOPOro mopsiika. Haliti obiee pemieHue
ATUX YpaBHECHUH.

Ne | F(x,y,y,y")=0

1. ¥'—2y'+5y=0
1 2 Y'tgx=y'+1
Yy +16y'+64y =0

y'—=2y'"+65y=0
X yu _ 2y! — X3ex
11y"+12y' =0

y"—2y'ctgx=0
4y"+3y'=0
y'-y -6y=0

xy" -y =x>sin x
y'+12y"+40y =0
10yN _ y’ — O

y'+8y'+20y=0
y'=2ytgx=0
11y"+12y' =0

xy" —y' = x*arctg x

y'+2y'ctgx=0

ESN
A ol el I R A el I A e B A el

y'+2y'-3y=0

X yu _ yl — X3ex
y'+3y'+2y=0
11y"+12y' =0

y'+2ytgx=0
y"+8y'+20y =0
11y"+12y' =0

ytgx=y' +1
y'+y'-2y=0
y'—4y"+3y=0

y"+3y'tgx=0

10 2y"-3y'=0

A R A e B A e oA




3. 49y" -14y"+y=0

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
3anaHus, TMpPOBEpsieMble BPYUYHYIO BBIIOJIHSIIOTCS

PYKOIIMCHOI'O BapuaHTa, MPUCHIJIACTCA HAa IIPOBCPKY (bOTO BBIIIOJIHCHHOI'O 3aJJaHHAA.

Kputepun onenkmn:

3 Gamna — 3a mpeOCTaBIEHHOE MOJIHOE M 00OCHOBAaHHOE PEUICHUE 33/1a4 C MPHUBEIEHHBIMU

dbopmynamu i pacyéra;

2 Oamna — MpU HAIMYMKA HEAOYETOB B PEIICHHH (OTCYTCTBUH (OPMYIT M IMPOMEKYTOUHBIX

BBIYHCIICHHN );

1 Gann — npu HaTMYUK NPABIIIBHOTO OTBETA U OTCYTCTBUH PELICHUS 3a/ay;
0 6ay1710B — IpU OTCYTCTBUM PELICHHUS.

7.2.4. 3ananue 4, nposepsieMoe BPYYHYIO

(HaumeHoB8aHUe OYEHOUHO20 CPedCmaa)

Tunossle npuMepsl 3a1aHUl
Howmep BapuaHTa 3a1a41 onpeaessieTcsi C OMOIIBIO TabIUIIbI 110 epBOi OyKBe OTYECTBA

CTYJIGHTaMH CAaMOCTOSITEJIbHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOANTH B OJIAHKE OTBETOB MOJAPOOHBIE PEIICHUS
KOKIOW 3aJauyud CO BCEMHU IPOMEXKYTOYHBIMU BBIYMCIEHUSMU. PemeHus 3amad MoOryt ObITh
BBHITIOJTHEHBI OT PYKH B TETPaAsX B KIETKY WU HaOpaHbl ¢ MOMOIIBIO pemakTopa ¢opmyin. Bce
rpaduKu JOHKHBI OBITH MOCTPOCHBI B CHCTEME KOOpJAMHAT ¢ coOnrojeHueM Macmraba. B ciydae

CTyJCHTA.
Br16op HOMepa BapraHTa
byksa g(D, ];(’M’ % ra 4,4,C |EHITI | XK O3 | W I | K T, | J,P
Nemap. |1 2 3 5 6 7 8 9 10

3anayva 1. IToctpouTh 0061aCTh HHTETPUPOBAHUS, U3MEHUTDH MOPSIIOK HHTETPUPOBAHUS B

WHTErpae.

Ne




6 ooy
7 Idy J'f(x, y Jdx

0 y—6

2 X
8 jdx jf(x, y)dy

-1 x*-2

1 Vax
9 Jax [ f(xy)y

0 Jox—x?

2 4x—x?
10 Idx If(x, y )dy

0 X

3anada 2. BeuuciuTh ABOMHBIC UHTETPAIbL.
Ne
2xydxd D: x=1Lx=3y="2,y==2

1 J;;fycos xydxdy, eciu x=1X y 4 y 5
2 J;;[Xz-):ydedy’ean D: x=2,y=X, y=2X
3 ”Xzydxdy, ecm D@y =0, y=+2ax—x*

D

in xydxd D: x=Lx=2y="2,y=2

4 gxsmxyxy,ecnn x=1x=2,¥ 6,y 5
5 jj4ye2xydxdy,ecnn D: x=%, x=Ly=n2y=In4

D
6 HByexydxdy,ean D: x+y=0,y=0,x=1

D
7 gﬁdxdy,ecm D:y=2x,x+y=0,x=3

1 N Ty oy —

8 J‘deXdy,eCHH D: y—3X, y—X,X—3
9 _[_[(8xy+18x2y2)dxdy,ecm D: x=1y=-x%y=%x

D
10 H(4y+3)dxdy,ecm/1 D: x+y=2,y=0,y=4x

D

KpaTkoe ONMUCAHUEC U PEIVIAMEHT BbINMOJHCHUSA
3a)IaHI/I$I, IMPOBEPACMBIC BPYYHYIO BBIIIOJHAKOTCA CTyACHTaMU CaMOCTOATCIIBHO BO

BHEAYJAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOMMO MPUBOIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIICHUS
Ka)K}IOI\/’I 3aga4u CO BCEMH IIPOMCKYTOYHBIMU BBIYHCIICHHUAMU. Pemenns 3aga4 MOTyT OBITH
BBITIOJIHEHBI OT PYKH B TETPaJsAX B KJIETKY HJIM HaOpaHBl ¢ MOMOLIbIO penakropa ¢opmyn. Bcee
rpaduKu JOHKHBI OBITH MOCTPOEHBI B CHCTEME KOOpJAUHAT ¢ coOnrofieHueM Macmitaba. B ciydae

PYKOIHMCHOTO BapHaHTa, IPUCHUIAETCS Ha MMPOBEPKY (OTO BHINOTHEHHOTO 3aaHHS.

Kputepun onenkmn:

2 bayia — 3a MPEJOCTABICHHOE MTOJIHOC U 0OOCHOBAHHOE PEIICHUE 3a/1a4 C MPUBEAEHHBIMU

dopmymnamu ams pacuéra,



1 G6amn — npu HaTUYMU HEJOYETOB B PEIICHUH (OTCYTCTBUU (OPMYI M MPOMEKYTOUHBIX
BBIYHCIICHHN );
0 6ay10B — IpU OTCYTCTBUM PELICHUS

7.2.5. 3aganue 5, npoBepsieMoe BPYYHYVIO

(HaumeHOBaAHUE OYEHOUHO20 cpedcmea)

Tunossle npuMepsbl 3a1aHUM

Homep BapuaHTa 3a1a41 onpeaessieTcs: C OMOIIBIO TaOIUIIbI 110 epBOi OyKBe OTYeCTBa
CTy/IEHTA.

Br100op BapuaHTa 3ajaHus

A, ®, |[BM, |B, X, O,
Byxea | ¥ o |DA[LYClEHI ] W11 | K, T, 10 | JI, P
Ne gap. |1 2 3 4 |5 6 7 8 9 10

3anaua 1. [IpeoOpa3oBarh K MOISPHBIM KOOPIUHATAM U BHIYUCIUTH.

2
X +y°fdxdy, ecrm D:  x?+y?—x=0, y<X
[[( +y?Fdxdy, ecom D: x*+y? —x=0
D

Ijxyzdxdy, ecmn D: X*+y? <4y, y>—X
D

x2+y2 fdxdy, ecimr D: x2+y2=4, y>0,y>—/3x
16 +y?)
D

dxdy, ecmu D: x*+(y-1F =1 x>0

Ijxyzdxdy, ecmn D: X*+y?=4x, x+y=>0

D
J‘J-dedy, ecru D: X2 +y?=4, x*+y’=1
D

.U 22y ~dxdy, ecru D: x*+y®+2y=0, x>0
X7 +y

X—y?jxdy, ecm D: X% +y?—2x=0
[ =y

D
_Usin VX +ydxdy, ecru D: X2 +y? > 7%, X +y? <4x?

D

3anaua 2. Pemnts 3ana4y.

Haift Maccy muacTunku D, eciut oTHOCTE 4 = TX° +2Y,
D: x=1 y>0, y*=4x

Haift Maccy mmacTunku D, eciu moTHOCTE 4 = X7,
2 2

D: X—+y—:1, y>0, x>0
16 4

Haiitu maccy nactunku D, ecnu miioTHOCTh p = 3x2y,

D: x*+4y*=4=1 y=>0




4. Haittu maccy nnactunku D, ecnu mimotHoCTh 1 = 3XY,
2 2

4 X
——+X—:L y>0, x=0
100 25
Haiitu maccy ninactunku D, ecnu miiotHocTs pft = ——,
3) X+Yy
D: y—x=0, y-2x=0, x=2
6 Haiitu Maccy mnactunku D, ecu mmotHoCTs 12 = 3X°Y?,
D: xy=4, x+y+5=0
7 Haiiti maccy mnactunku D, ecnu miIoTHOCTh (1 = > Xy,
D: y=x® x=0, y=2-x
Haiitu maccy mnactunku D, ecnu muioTHOCTh (1= XY,
8 .
D: y=3x, x=3y, x+y=4
9 Haittu maccy nnactunku D, eciu mmotaoets 1 = 3x°y?,
D: x*+4y*=4, y>0, x>0
10 Haiiti maccy mnactunku D, ecnu miioTHOCTh p =3X+ Y,

D: y=2x, x=2y, xy=2

KpaTKOG OIMMCAHHUE U PErJIAaMEHT BBINOJTHCHUSA

3amanus,

IIPOBEPSIEMBIE  BPYYHYIO BBIIOJHAKOTCA CTYIEHTAMH CAMOCTOSTEIBHO BO

BHEAYJAUTOPHOE BPEMsl, IPH 3TOM HEOOXOMMO IMPUBOJIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIIEHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH IIPOMCKYTOYHBIMU BBIYHCIICHHUAMU. Pemenns 3aga4 MOTYT OBITH
BBITIOJIHEHBI OT PYKH B TETPaJsiX B KJIETKY HJIM HaOpaHbl ¢ MOMOLIbIO penakTopa ¢opmyn. Bee
rpaduKu JOHKHBI OBITH MMOCTPOEHBI B CUCTEME KOOpJAMHAT ¢ coOnrofeHneM Macuiraba. B ciydae
PYKOIMCHOT'O BaApHAHTAa, IPUCHUIAETCS Ha MPOBEPKY (POTO BHINOTHEHHOTO 33 JaHHSL.

Kpurepun onenkmn:
3 Ganna — 3a MPeIOCTABIEHHOE MOJIHOE U OOOCHOBAHHOE PEILIEHHE 3a/1ad ¢ MPUBEAEHHBIMU
dopmymnamu ais pacuéra;
2 Gamia — NpU HaJUMYUU HEJOYETOB B PEIICHUU (OTCYTCTBHHM (OPMYN M IPOMEKYTOUHBIX
BBIYHCIICHHN );

1 6aymt — IIpHU HAIMYHU [TPABUJIIBHOI'O OTBETA U OTCYTCTBUH PCIICHUSA 3a/1a4,

0 6anmIoB — Npu OTCYTCTBUH PEILICHHUS.

7.2.6. 3aganue 6, npoBepsieMoe BPYYHYIO

(Haumenosanue oyeHOYHO20 CPeoCcmsa)

Tunossie npuMepsbl 3a1aHUM
Howmep BapuanTa 3aiaun onpeensiercs ¢ HTOMOIIbIO TaOIHIIbI IO TepBoi OykBe pamMuinm

CTYyJICHTA.

Br160p BapuaHnTa 3a1aHus

A’ (I)’ B’ M) B’ >K9 O’
Byxea | X o || AYC|EHD| W1 | K, T, 10 | JI, P
Negap. |1 2 3 4 |5 6 7 8 9 10

3amaua 1.




Bapuant 1. «B rpynne 25 cTyaeHTOB, U3 KOTOPBIX 5 ydarcs OTJIMYHO, 12 — Xxopouio, 6 —
YIIOBJIETBOPUTEIBHO U 2 — ciabo. Haiftu BeposATHOCTH TOro, YyTO Hayraja BbIOpPAHHBIA CTYJEHT
OTJIMYHUK WX XOpPOIIHCT [2].

Bapuant 2. «Crynent Bblyunn 20 BompocoB u3 25. HaliTu BEpOSITHOCTH TOTO, UTO €MY
JIOCTAHETCS BOIIPOC, KOTOPBIM OH HE BBIyUWsD» [3].

Bapuant 3. «bpocarorca nBe MoHeThl. HailTu BepOSTHOCTH TOTrO, YTO HA OJHOM BBHINAJET
rep0, a Ha apyroii nudpa.

Bapuant 4. Ky0, Bce rpaHu KOTOpOTro OKpalleHbl, paciujeH Ha 27 KyOMKOB OJMHAKOBOTO
pa3Mepa, KOTOphIe 3aTeM TIIATEIBHO TepeMerianbl. HallTh BEpOsSTHOCTH TOrO, YTO Haymady
W3BJICUEHHBIH KYOMK WMEET a) OJHY OKpAIllEHHYIO T'paHb, 0) JIBE OKpAIllEeHHbIE TpaHU, B) TPH
OKpaIllieHHbIC TPaHHU.

Bapuant 5. Monera Opoiiena iBa pa3a. KakoBa BEposITHOCTh TOTO, UTO XOTsl Obl OJJUH pa3
nosiBUTCS repo? » [5]

Bapuant 6. «bpocaercs urpanbHas KocTh. HallTH BEepOSTHOCTH BBINIQJICHUS Ha BEpXHEH
rpaHM IBYX WJIM IIECTH OYKOB.

BapI/IaHT 7. BpOC&IOTCSI JABC HUI'PAJIBHBIC KOCTH. Haiitu BCPOATHOCTL TOI'O, 4YTO CyMMa
BBITTABIIMX HA BEPXHHUX I'PAHAX OYKOB paBHA 5.

Bapuant 8. bpoumensl nBe urpanbHble KOocTH. HalTu BEpOSATHOCTH TOro, 4To CyMMa
BBINABIINX HA BEPXHUX I'PAHSAX OUYKOB paBHA 5, a UX Pa3HOCTh paBHa 3. » [6]

Bapuant 9. «B ypHe 25 mapoB: 5 Oenbix, 15 kpacHbIX, 5 cuHuX. BemHuMaetcs 1 map.
KakoBa BepOsSITHOCTb BBIHYTh LIBETHOH (KpaCHBIM Uiau cUHU) map? » [7]

Bapuanr 10. «B smuke nmeercs 50 oqMHaKOBBIX AeTanel, U3 HUX 5 okpameHHbIX. Haynauy
BBIHUMAIOT OJHY JeTajdb. HalTh BEpOATHOCTH TOrO, YTO M3BJICYEHHAS JETalb OKAXKETCS
HEOKpaIeHHOM. » [§]

3agaua 2.

«B npsimoyronbauk axb cM2 Bruca kpyr pamuyca 1,5 cm. KakoBa BeposTHOCTH TOTO, 4TO
TOYKa, CIIy4aiiHbIM 00pa30M MOCTABJIEHHAs B IPSAMOYTOJBHUK, OKaXeTcs BHyTpu Kpyra? » [10]

N 1 2 3 4 5 6 7 8 9 10
BapHaHTa

a 1 2 3 1 2 2 1 2 1 0

b 5 8 6 6 7 6 7 7 9 10
3axaua 3.

Jliis mommBa mKOJIBHBIX (popm ObLI0 3akazaHo 2200 myrosuil. [lpu mpoBepke mapTuu u3
500 myroBuir ObuT0 OOHapykeHo N OpakoBaHHBIX. Kakoe HamMeHbIIIEe KOJIMYECTBO 3aIacHBIX
MyrOBUI] HEOOXOIUMO eIlle 3akKa3aTh, 4YTOOBl HCKIOUYUTH Opak? OKpyrimre pe3ynbTar o
HanOoJIbIIIEero OIHKAKIIero meaoro yucia. N — HoMep BapuaHTa.

3ampaua 4.

«B xnacce N yuamuxcs, cpeaud HUX JBa Apyra — Muxaun u AHapeld. Ydamuxcs cllydailHbIM
obpazoM pazbuBaroT Ha 3 paBHbIE Tpynmbl. HaiiguTe BeposTHOCTH TOro, uTo Muxamn u AHapei
OKaXXyTcsi B OJ{HOM rpynne. » [11]




Ne 1 2 3 4 5 6 7 8 9 10
BapHaHTa
N 9 10 | 138 | 11 | 21 | 23 | 18 | 26 | 19 | 20

Kpartkoe onucanue M perjiaMeHT BbINOJTHEHHUS

3ajgaHus, NOpPOBEPSEMbIE BPYUYHYIO BBIOJHSIOTCS CTYACHTAMU CaMOCTOSATEIBHO BO
BHEAYAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOJMMO MPUBOIUTH B OJJAHKE OTBETOB MOJIPOOHBIC PEIICHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOYHBIMU BBIYHCIEHUSMU. PemeHus 3amad MoOryt ObITh
BBINOJIHEHBI OT PYKH B TETPaJsaX B KJIETKY HJIM HAaOpaHBl C MOMOLIbIO penakropa ¢opmyn. Bcee
rpaduKu JOHKHBI OBITH MOCTPOCHBI B CHCTEME KOOpJAMHAT ¢ coOnrofeHueM Macmraba. B cinydae
PYKOIIMCHOTO BapUaHTa, MPUCHUIAETCS Ha TIPOBEPKY (POTO BBHIMOIHEHHOTO 3a/1aHUSI.

Kpurtepuu onenku:

3 Oayta — 3a mpeJOCTaBICHHOE MOJIHOE M 00OCHOBAHHOE PEUICHUE 3a/1a4 C MPUBEIEHHBIMU
dbopmynamu i pacyéra;

2 Oaia — MPU HAIMYMUA HEAOYETOB B PEHICHHH (OTCYTCTBUU (OPMYJT M IPOMEKYTOUHBIX
BBIYHCIICHUN );

1 6aymu1 — npu HAJIMYKUU TIPABUIIBHOTO OTBETA M OTCYTCTBUU PEIICHUS 3a/1a4;

0 6ay1710B — IpU OTCYTCTBUM PELICHHUS.

7.2.7. TunoBble BONMPOCHI W3 0aHKA TECTOBBIX 3aJaHUIl JIsI MPOMEXKYTOYHBIX M
HTOr0BOI0 TECTHPOBAHUI

3aganue Nel

HuddepenunanbHoe ypaBHEeHUE 1-To MopsKa CUMBOJINYECKH 3aIIUCHIBAETCS B BUJIE

BriObepute onuH U3 4 BapuaHTOB OTBETA!

F(xy,y)=0
F(x,y,y,y")=0
F(y,y,y)=0
F(x,y',y") =0
3aganmne Ne2
YactHbIM perieHneM AudGepeHnaIbHoro ypaBHeHus 1-ro nopsijaka siusercs QyHKIus

Bribepute onuH U3 4 BapuaHTOB OTBETA!

y= ¢(X!C1’Cz)
y= (D(Xv y,C)

y =p(x,c/,c9)




y =p(x,c;)

3aganue Ne3

Juddepenunanbable ypaBHEHHS CBA3BIBAIOT

Bbl6Cpl/l'l‘C HECKOJIBKO U3 4 BAPHAHTOB OTBCTA:

HE3aBUCHMYIO TIEPEMEHHYIO U UCKOMYIO (DYHKIIUIO
UCKOMYIO (PYHKIIMIO U €€ POU3BOIHYIO
HE3aBUCHMYIO IIEPEMEHHYI0, HICKOMYIO (DYHKIIMIO M €€ TIPOU3BOTHYIO

IMPOU3BOJHBIC (I)YHKI_II/II/I Pa3JINYHBIX ITOPAAKOB

3amanne Ne4

Crannaptayro GopMy 3anucu Y +PM)Y+Q(X) =0 yyeer ypaBHEHUE

Bri6epute oquH 13 4 BApHAHTOB OTBETA:

C pa3IeAIIUMHUCS TEPEMEHHBIMU
JIMHENHOE
OJHOPOJTHOE

bepnymn

3aganmne Ne5

Pemennem nuddepeHImansHOro ypaBHeHHS SIBISIETCS

BriOepute oauH U3 4 BapuaHTOB OTBETA!

quCII0

byHKIIUS
POU3BOIHAS (PYHKIIUU

apryMeHT (QyHKIHH

3amanne Ne6

[Mopsnkom nuddepeHnanbHOr0 ypaBHEHUS Ha3bIBACTCS

BriOepute oauH U3 4 BapuaHTOB OTBETA!

HAMBBICIINI MOPSIOK MPOU3BOAHON (PyHKITHH



HAUBBICIIUI MOPSAOK IEPEMEHHOM X
HAUBBICIIUHN NOPSAOK QYHKUIUU Y

YHUCJIO ITPOU3BOAHBIX, BXOAAINIUX B YPABHCHUC

3ananmne Ne7

X u-w
C nomouibIo N0 ICTAHOBKU pemaercs auddepeHunanbHoe ypaBHEHHE

Bbl6Cpl/l'l‘C HECKOJIBKO U3 4 BAPHUAHTOB OTBCTA:

C Pa3ACISIONTUMUCS TTePEMEHHBIMHU
JIMHEHHOoE
OJIHOPOJIHOE

bepnynnu

3ananmne Ne8
Ly

JuddepennunanbHoe ypaBHEHHE BUA X gBnsercs ypaBHEHHEM

Bribepute onuH U3 4 BApuaHTOB OTBETA!

C pa3esIOIIMMHUCS IEPEMEHHBIMU
OJIHOPOJHOE
B MOJIHBIX AU(depeHnnanax

JIMHENHOE

3aganne Ne9

HuddepennmanbHoe ypaBHEHHE BUIA P.Ox)Q,(y)dx + P, (x)Q,(y )dy =0 SIBJISIETCS] YPABHEHUEM

Bri6epute ouH 13 4 BApHAHTOB OTBETA:

C pa3eNsIoUMMHUCS TIepEMEHHBIMU
OJTHOPOTHBIM
B NOJHBIX AuddepeHnnanax

JINHEHHBIM



3amanne Nel(

JuddepennnanbHoe ypaBHEHUE TIEPBOTr0 MOPSIKA PELIaeTCs ¢ TOMOIIBIO

Bbl6CpI/lTC OJHUH U3 4 BAPUAHTOB OTBCTA:

OJIHOKPATHOTO MHTETPUPOBAHHS
g epeHMpoBaHus
JIBYKPAaTHOTO MHTETPUPOBAHUS

IBYKpaTHOTO AU depeHInpoBaHus

3aganue Nell

JuddepennnansHoe ypaBHEHUE BUa P(x; y)dx +Q(x; y)dy =0 SIBJIIETCSL ypAaBHEHUEM

Bri6epute onuH 13 4 BApHAHTOB OTBETA:

C pa3esAoUMMHUCS IePEMEHHBIMU
OJIHOPOJTHBIM
B MOJIHBIX AU(epeHnnanax

JIMHENHBIM

3aganue Nel2

=u
pemIacTCA YpaBHCHHUC

y
X

C nOMOIIBIO NOICTAHOBKHA

Bri6epute ouH 13 4 BApHAHTOB OTBETA:

C pa3IeISIONIMMHUCS TIEPEMEHHBIMA
OJTHOPOJTHOE
B NOJHBIX AuddepeHnnanax

JIMHENHOE

3amanue Nel3

d
f Y _ f,(x)dx
HuddepennunanbHoe ypaBHEHHE BUIA i ABJIIETCSL ypaBHEHUEM



BriOepute oauH U3 4 BapuaHTOB OTBETA!

C pa3IeISIONIMMHUCS IEPEMEHHBIMU
OJTHOPOJTHOE
B MOJTHBIX A depeHimaiax

JIMHENHOE

3aganue Nel4q

O6muM pemennem nuddepeHnanbHOro ypaBHeHus 1-0ro nopsijaka sBisercs QyHKIus

Br16epute oauH U3 4 BapuaHTOB OTBETA!

y="*f(xy)
y =o(x,c)
y=0(x.c,)
y =@(x)

3aganue Nel5
Ecnu nmpu yMHOKEHUU KaXKI0TO apryMeHTa (GyHKIIMH Ha TPOU3BOJIBHBIA MHOKUTEb A BCS

l”’T_ fAxA-y)=2" 1 (xy)

(GyHKIUS YMHOXKaeTcsl Ha e

yYpaBHEHUE

, TO 3T0 — MU pepeHnanbHoe

Bribepute onuH U3 4 BapuaHTOB OTBETA!

C pa3IesIOIMMHKCS IEPEMEHHBIMU
OJIHOPOJHOE
B MOJIHBIX Au(depeHnnanax

JIMHENHOE

KpaTlcoe OMUCAHUEC U PEIVIAMEHT BBINNOJHCHUSA MPOMEKYTOYHBIX TECTOB

Kaxnpiii u3 npomexxyrounbix TecTtoB Nel-4  cTylneHTaMM BBINONHSETCS CaMOCTOSATENbHO.
Onu coctodaT U3 25 3amaHuid, Kaxkoe onennBaercs B 0,12 6anna.

Kpurepumn oneHku:
- 0,12 6ania BeICTaBIIACTCS CTYJIEHTY, €CIIM MPaBUILHO BhIonHeHO 100% 3amanus
- 0 6aIoB, eciy 331aHKNE BHIIIOJIHEHO HEBEPHO.



Kparkoe onucaHue u perjiaMeHT BbITIOJTHEHHSI HTOTOBOT0 TeCTa

Kpurepuii momycka K HMTOTOBOMY TECTY SBJISCTCS BBITOJHCHHE BCEX IIECTH 3aJaHUM,
[IPOBEPSAEMBIX BPYYHYIO U IIOJIYYCHUE 3a HUX OLICHKU OT IIPEIOJaBaTeIsl.

UTOTOBBIM TECT CTYAEHTAMH BBIMOJHIETCS camocTosTeabHo. OH coctouT m3 30 3amaHui,
KaXkIoe oneHuBaercs B 4/3 Oaiuia

Kpurtepun onenku:
- 4/3 0Gai BBICTABISIETCS CTYICHTY, €CJIH MPaBUWIbHO BhInoiaHeHo 100% 3ananus
- 0 GayIoB, eciM 3aJaHKUe BHITIOJIHEHO HEBEPHO.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 3

Ne

w/n Bonpocs k 3k3aMeny

1 |Kakue ypaBHeHMs Ha3bIiBalOTCs auddepennnanbubiMu? [lpuBeaure npumep.

2 [Uto Ha3bIBaIOT pemenueM auddepeHnuanbHoro ypasaenus? Ilpuseaure npumep.

3 UTo Ha3bIBalOT HAyaJbHBIMU YCIOBUSAMH Uil AuddepeHunansHoro ypaBHeHus? [lpusenute
[puMep.

4 |YTo Ha3pIBAIOT OOIMM perieHueM i AudepeHnaIbHoro ypaBHeH!s (N-0To nopsiaKa)?

5 Cdhopmynupyiite Teopemy Komm o cymectBoBanuu pemenus auddepeHunaibHoro ypaBHeHuUs
1-oro nopsika

5 Jlaiite ompenenenue nudgepeHuuanbHoro ypaBHeHus 1-oro nopsaka. Ilepeuncnure Tumsl u
METO]Ibl OTBICKAHUS UX PELICHHUS

7 Jlaiite omnpenenenue aAudQepeHIrnanbHOr0 ypaBHEHUs 2-0r0  MOPSIKA, JOMYCKAOLIEro
MOHM>KEeHUE nopsiaka 1-oro tuna. ONMIINTE METO OTHICKAHMSI €0 PEILICHUSI.

8 Jlaiite ompenenenne audQepeHNIUaATBHOTO ypaBHEHUS 2-0TO  TOPSIKA, JOMYCKAOLIETO
MOHMKEHUE NopsiIKa 2-0ro Tuna. ONUIINTE METO OTHICKAHMS €r0 pelIeHUsl.

9 Jlaiite ompenenenne audQepeHnnanbHOr0 ypaBHEHUS 2-0T0  TMOPSIKA, JJOMYCKAIOMIETO
MoHMXEeHHe nopsiika 3-oro Tuna. ONMIINTE METOA OTHICKAHMSI €r0 PEHIeHUsl.

10 UTo Ha3bIBAOT JIMHEHHBIM OJHOPOJHBIM JH((epeHInaIbHBIM ypaBHEHHEM N-0TO TMOpsaKa?
I lepeuncnute ero CBOMCTBA U OMMIINTE METOJ PEIICHHUS.

11 |Onummre ctpykrypy obuiero pemenust JIOIAY n-oro nopsiaxa.

12 JlaiiTe omnpeneneHue JUHEHHOM 3aBUCUMOCTH (QYHKUMHA. VYKaXuUTe YCIOBUS JIMHEHHON
3aBHCHMOCTH M JJUHEHHON HE3aBUCUMOCTHU JBYX (YHKITHII.

13 |daiiTe onpenenenue onpeaenuTessi BpOHCKOTO M YKaXUTE ero CBOHCTBA.

14 UTo Ha3bIBAIOT JIMHEHHBIMH OJHOPOJHBIMU JAH(p(depeHIuaTIbHBIMA YPABHEHUSIMH BTOPOTO
MopsiIKa ¢ NOCTOSTHHBIMU K03 urimenramu?

15 Onumure CTPYKTypy OOLIero peuleHus JUHEWHBIX OJHOPOJIHBIX JU(QepeHInaTbHbIX
YpaBHEHHUsI BTOPOTO MOPsI/IKa C MOCTOSSHHBIMU KO3 pulleHTaMu.
UTro  Ha3bIBAlOT  XapakTEPUCTUYECKUM  yYpPaBHEHHEM  JUISl  JIMHEMHBIX  OJHOPOJHBIX

16 |muddepeHnanbHBIX YpaBHEHUS BTOPOTO TMOpPSAKA C TIOCTOSHHBIMH KO3 PUITUSHTAME?
[ IpuBenuTe npumep
YKaxuTre BUA OOIIETO peIIeHUs JTUHEHHBIX OJHOPOAHBIX UG (epeHINaIbHbIX YpaBHEHUH

17 [Broporo mopsiaka C TMOCTOSHHBIMH KOO(QQUIMEHTaMH [UIsl CiIy4yaeB, KOTJa KOpPHU
XapaKTepUCTHUECKOTI0 YpaBHEHUS! IEHCTBUTENbHBIE pa3andHble uncia. [Ipuseaure npumep
YkaxkuTe BUA OOIIEro peuieHus] JUHEHHBIX OJHOPOIHBIX AuddepeHInaNbHbIX YypaBHEHUN

18 [Broporo mopsaka ¢ TOCTOSHHBIMH Ko3(duumeHTamMu 1 cilaydaeB, KOrAa KOpPHHU
XapaKTepUCTHUECKOI0 ypaBHEHUS IeWCTBUTEIbHBIE OJJMHAKOBBIE yKcna. [IpuBeaure npumep
YKaxuTre BUA OOIIETO peIIeHUS JUHEHHBIX OHOPOAHBIX U (epeHINATbHBIX YpaBHEHUH

19 [Broporo mopsaKa ¢ TOCTOSHHBIMHA Kod(duumeHTamMu mjIsi  CciaydaeB, KOTAa KOpPHHU
XapaKTepUCTUUECKOI0 YpaBHEHUS! KOMIUIEKCHbIE uncina. [Ipuseaure npumep

20 UTo Ha3pIBalOT JIMHEWHBIMM HEOAHOPOAHBIMU U (depeHINaTbHBIMA YPaBHEHUSAMHU N-0T0
mopsika?

21 YKaXHUTEe CTPYKTYpYy OOILIero pemeHus JMHEHHBIX HEOJHOPOIHBIX U hepeHInaTbHbIX
YpaBHEHHs N-0ro MOpsAKa.

29 Onumure MeToX Bapualuy IPOU3BOJBHBIX MOCTOSHHBIX JUISl OTHICKAHUS YaCTHOTO PELICHUS

ITMHEMHOr0 HeOJHOPOIHOTO U PepeHIIMATIBLHOTO YpaBHEHHS] BTOPOTO MOPsIJIKA.




n/n

BOHpOCLI K 3K3aMEHY

23

UTo Ha3pIBalOT MpaBoil YacThio crenuanbHoro Buaa JIHJY 2-oro mopsimka ¢ moCTOSIHHBIMY|
Kodpuumentamu? IlpuBeaure npumep

24

Onumure MeToJ] HEONPEeAETICHHBIX KO3(P(UIMEHTOB AJs OTBICKAHUS YAcCTHOTO peIleHUs
HEOJHOPOAHOTO JIMHEHHOro IuQQepeHInaIbHOr0 ypaBHEHHUsT BTOPOTO TOpsKa C TPaBOH
YACTBIO CIELUATIBHOTO BUJA.

25

Uro Takoe umcioBoil psan? IlpuBenure mpumep Urto HaspiBaeTcs cymmon psina? Kakoit psi
HA3bIBAECTCS CXOAALIMMCA, Kakod pacxomsamumcs? Jlaidite omnpeneneHue OeCKOHEUHOH
FEOMETPUYECKON TPOTPECCUU U €€ CYMMBL.

26

Chopmynupyiite HEOOXOAUMBIA MPU3HAK CXOAMMOCTH YHCIOBOro psina. Kak ero MoxHO
MCIIOJIb30BATh I MCCIIEIOBaHMs cXoauMocTH psiaa? [lpuseaure npumep

27

ChopMynupyiiTe HOCTATOUYHBIE MPU3HAKK CXOAUMOCTHU PSAJOB C IOJOKUTEIBHBIMU WICHAMU
(cpaBuenus, JlanamOepa, paaukaibHbIN, MHTErpaibHbIN). [IpuBeauTe npumepsl

28

Uro HasbiBalOT 3Hakouepenyromumcs psaoM? Chopmynupyiite Teopemy JleitbHuna u
MpUBEINTE NpUMeEp €€ UCIOIb30BaHMS ISl TPHOIIVDKEHHBIX BHIYMCICHUN CYMMBI psija

29

/laiiTe ompeneneHue 3HAKOTIEPEMEHHOTO psiia. YKAXKHUTE JOCTAaTOYHBIC MPU3HAKUA CXOJUMOCTH.
Uto Takoe abCONMIOTHAS M YCIOBHAS CXOAMMOCTh 3HAKOMIEPEMEHHOTO psjia?

30

HaﬁTe OIIPCACIICHUC CTCIICHHOI'O pidd, MHTECpBaJIa CXOAUMOCTU CTCIICHHOI'O psAda, paanyca
CXOOUMOCTHU

31

Uro nHaszwiBaloT psaoM Teitnmopa m Maknopena ans ¢yukuuu f(x)? IlpuBenute nmpumeps! ams
byHKIHM: cos(X), sin(x), In(1+x), exp(x).

32

[IpuBenuTe NpUMEpPbl HCHOJIB30BAHUSA PAAOB JUIA BBIYUCICHUH HPUOIMIKEHHBIX 3HAYEHUH
(byHKIIMI 1 ONpeJIeNIeHHBIX HHTETPAJIOB C 3aJAHHON TOYHOCTBIO

33

JlaiiTe ompeneNeHusi TPUTOHOMETpUYecKoro psijaa, koadduuuentoB dypwe, psaa Pypre ams
(byHKIM ¢ eprojoM 2 1

34

[TpuBenuTe npuMep paszsiokeHus B psii Pypbe YETHBIX U HEUETHBIX NEPUOINYECKUX (PYHKIUI

35

[[aﬁTe OIIPCACIICHUA (bYHKI_[I/IOHaJ'IBHOl"O psaaa 1 00J1acTH €ro CXOOAUMOCTH.

36

[Tepeuncinte CBOWCTBA CTETICHHBIX PSIIOB

37

[IpuBenuTe NpUMEpHl HCIONb30BAaHUS PSAAOB JUIS OTBICKAHUS TNPHOIMKEHHBIX PpEIIeHUH
g depeHInaTbHbIX YpaBHEHHM

38

Chopmynupyiite yenosue Jupuxie ans GyHKINH

39

Chopmynupyiite ycnoBue cxogumocTu paga Oypbe Kk QyHKIMH, 1711 KOTOPOH OH 3amKcaH

40

Yro nHazpiBaroT KodpdrunmenTamu Oypoe u psgom Dypwe st GyHxmii ¢ nepuogom T?

41

Onuiire pasznoxkeHue B psiji Dypbe HenepruoAnYecKuX GyHKINN

42

[IpuBenTe MprMep OPTOrOHAIBHBIX Ha OTpe3ke [a; b] dyHkuuit

43

[Tepeunciure GopmMysTbl KOMOMHATOPUKH

44

Yro Takoe ucnsitanue, coobrTue? Ipusenure npumep. Kakue coObITHS HAa3bIBAIOT CIy4alHBIMU,
ITOCTOBEPHBIMH, HEBO3MOKHBIMH? [TpHuBeuTe npumep.

45

Kakue coOBITHS HAa3bIBAIOT HCCOBMCCTHBIMMU, HE3aBUCUMBIMHU ? HpI/IBe,Z[I/ITC IIpHUMCEDP.

46

Urto Takoe cymMMa COOBITHIA, Tpon3BeieHne coOprTnii? [TpuBeanuTe mpumMep.

47

Kakue coOBITHS Ha3bIBAIOT MPOTHBOITONIOXHBIMU? [IpuBeInTe mpumep.

48

Uro Takoe monHas Tpymmna coObITUH? YUTO Takoe 3lIeMEHTapHbIE HCXOJbl HUCIBITAHUS?)
[TpuBeguTe IpUMeEp.

49

Uto Takoe OTHOCHTENbHAs 4YacToTa coObITHSA? B 4éMm 3akirouaeTcss CBOHCTBO yCTOMYHMBOCTH
OTHOCHUTENIbHBIX 4acToT? JlaiiTe yacTOTHOE Onpe/ieieHe BEPOITHOCTH COOBITHS

50

JlaiiTe KIaccuyeckoe omnpeaencHue BeposTHOCTH coObiTus. [IpuBeaute mpumep. Ilepeuncnure
CBOMCTBA BEPOSITHOCTH COOBITHUS

o1

Uto Takoe yciIoBHas BEPOSTHOCTb, BEPOSATHOCTb MPOU3BEACHUS COOBITHI, BEpPOSITHOCTH)
pON3BECHNsI He3aBUCUMBIX coObITHI? [IpuBeauTe npumep.

52

Urto Takoe BCPOATHOCTU CYMMBI HCCOBMCCTHBIX CO6BITI/H\/'I, BEPOATHOCTHU CYMMBI COBMCCTHBIX




n/n

BOHpOCLI K 3K3aMEHY

coObITuii? [Ipumepsl

53

UTo HAa3BIBAIOT MOBTOPHBIMH HE3aBHCUMBIMU HcTbITaHmsIMu? Onummte Gopmyny bepaymm.

54

[lepeuncnure acuMnToTHYECKHE (POPMYIIBL.

55

JlaliTe ompeaeneHue CIy4yalHOW BEJIIMYMHBI, JAUCKPETHOM U HENPEPHIBHOM CIIy4yalHOMU
BennuuHbl. [IpuBenure npumep.

56

ChopMynupyiiTe 3aKOH pacrupeeieHUss TUCKPEeTHON ciaydaliHOW BenuwuuHbL [IpuBenuTte
puMep.

S7

[lepeurcianTe YMCIOBBIE XapaKTEPHCTUKU CIIy4alHBIX BEIUYMH (MaTeMaTHYECKOE OKHIaHHE,
IMCTICPCUs, CpPElIHEe KBaJIpaTHYeCKOe OTKIOHEHHE). UTO OHU XapaKkTepU3YIOT U KAKOBBI HX|
cBoiicTBa?

58

Kak HaliTh MaTeMaTHYECKOE OKUIAHNE M TUCTIEPCHIO TMCKPETHON CITyJaiiHON BETMYNHBI?

59

Uro Ttakoe GyHKIUS pacrpenencHus BeposiTHocTed F(X) W IUIOTHOCTH pacrpeneicHus]
BeposTHOCTeH f(X) HenmpepbIBHOM ciyuaiiHoii BenuunHbl? [lepeuncnuTe ux cBoiicTBa

60

JlaiiTe oIpeneneHrue MaTeMaTUYeCKOrO OKHMJIAHWS M JHUCIIEPCUH HENPEPBIBHOW CIy4allHOH|
BETTMYHHBI

61

Kak HalTM BEpOSATHOCTh IIOMAJAHMS CIYyYalHOM BEJIIMYMHBI B 3aJaHHBIM HHTEpBal, €CIY|
M3BECTHA IJIOTHOCTh pacrpeneneHus BeposTHocTed f(x)? UTo reoMeTpuyecku BbIpakaeT 3Ta)
BEPOSITHOCTH ?

62

Onuimre HOPMalbHBIM 3aKOH pacHpefeieHus, rpaduK IUIOTHOCTH pPAaCHpeleNeHHsl, ero
YUCIIOBBIC XapAKTEPUCTUKU

63

Kak HallTH BEpPOSATHOCTH TOrO, 4YTO ClIy4yallHass BEJIWYMHA C HOPMaJIbHBIM 3aKOHOM
pacrpeieNieHus] MPUMET 3HaAUEHUE MEHBIIIE 3aJJaHHOTO X1; OOJBIIIEe 3aJaHHOTO X2; HA WHTEPBAJE
(x1, X2) ¢ momompto ¢pyHkmu Jlammaca?

64

JlaiiTe ompeneneHne reHepaibHOW U BHIOOPOYHOU COBOKYMHOCTH. Kakas BBIOOpKa HazbIBaeTCH]
PETPE3CHTATUBHOM M KaK €€ MOJIYIHUTh?

67

Kakue OLleHKH Ha3BIBAIOTCS HECMEIIEHHBIMU, COCTOATEIbHBIMU? UTO ABISETCS HECMEIIEHHOMH
OIICHKOW MAaTeMaTHYeCKOTO OXUJAHWS, IUCIEPCHM M KaK WX BBIYHUCIUTH 110 BBIOOPOYHBIM
ImaHHBIM?

66

Kakass ~ 3aBUCHMOCTb  MEXIy  BEJIMYMHAMHM  Ha3blBa€TCAd  CTATUCTHYECKOM,  Kakas
KoppensinmonHoi? IlpuBeauTe npumep Ha rpadukax pacceuBaHMsI

67

dTo Takoe I[OBepI/ITeJ'IBHI)H\/'I HHTEPBAJI AJI1 BEPOATHOCTU CO6I>ITI/I$[, MaAaTEMATHUYCCKOI'O OKHUIaHU],
ucnepcun?

7.3.2. Kpurepuu U HOPMBbI OLlEHKH

Cemectp

dopma
NPOBeJIeHUs
MPOMEKYTOYHOM
arTecTaumnu

Kpurepun u HOpMBbI OLIEHKH

Crynent HaOpan 85-100 6ammoB
10 pe3yJabTaTaM OCBOCHUS Kypca
Crynent HaOpan 70-84 6amios mo
pe3ysbTaTaM OCBOSHHS Kypca
3 DK3aMeH Crynent Habpan 55-69 6amioB o
«yIIOBJIETBOPUTEIHHOY»

pe3ysbTaTaM OCBOSHHS Kypca
Crygent w©Habpan weHee 55
«HEYJOBJICTBOPUTEIBHO» | OAJUIOB MO pe3yabTaTaM OCBOCHHS

Kypca

«OTIHUYIHO»

«XOpOILIO»







8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (y4eOHUK, yueOHOE

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPaKTHKYM, Jp.) HaumenoBanue 3b6C
1 | Kapacesa, P. b. Psaner : yue6Hoe nocobue / P. b. Kapacesa. Y4eOHoe nmocodue 2022 OBC
— 3-¢ m3x., crep. — Cankr-IletepOypr : «Jlanby
Jlanp, 2022. — 140 c. — ISBN 978-5-8114-
2053-7. — TekcT : 2IeKTPOHHBII
2 | Xpymesa, 1. B. Teopus BeposiTHOCTEH : yuebHOe nocodue / YueOHoe nmocodue 2022 OBC
. B. XpymeBa. — Cankr-IlerepOypr : «JIanb»
Jlanp, 2022. — 304 c. — ISBN 978-5-8114-
0915-0. — Texkcr : anexkTpoHHbIH // Jlass :
3NIEKTPOHHO-OMOIMOTeYHas cucTemMa. —
URL.: https://e.lanbook.com/book/210383
3 | Hemunosuy, b. I1. Juddepennumanbable ypaBHEHHs | yueOHOE VYuebHoe nocobue 2022 3BC
nocobue jyist By30B / b. I1. JlemunoBuy, B. «Jlanby
I1. MoneHoB. — 6-e u3., crep. — CaHKT-
[TeTepOypr : Jlans, 2022. — 280 ¢. — ISBN
978-5-8114-9441-5. — Tekcr :
AJIEKTPOHHBIN // JIaHb : 3IEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/195426
4 | Hertspesa O.M., MaremMaTHKa B IpUMepax M 3ajadax : yueo. YuebHoe nocobue 2019 3BC
Kypbenko JI.H., nocobue / O.M. Jlertsipesa, JI.H. «ZNANIUM.COM»

Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.

XKypbenko, I'.A. Hukonosa, H.B.
Huxonosa, C.H. Hypuea. — Mockaa :
NH®PA-M, 2019. — 372 c. — (Bsicmee
oOpa3zoBanue: bakanaBpuar). - TekcT :
aneKTpoHHBIH. - URL:
https://new.znanium.com/catalog/document?




Tun (y4yeOHUK, yueOHOE

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
1d=327833
8.2. lonoiHuTEILHAS JIUTEPATYpPaA
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0Ho- Hay-Hon
w/n ABTOPBI, COCTABUTEH 3arsiaBue (3aroJi0BOK) METOTHUIECKOE OCOBHe, I'ox n3panus ouoamorexe /
HPAKTHKYM, IPp.) HaumeHoBaHue
IBC
1 | unaues B.C. Beiciias matemaruka : yueOnuk / B.C. VYyebHuk 2019 9bC
IlIumaueB. — Mocksa : UH®PA-M, 2019. «ZNANIUM.CO
— 479 ¢. — (Bricmiee oOpa3zoBaHue). — M»
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsId. - URL:
https://new.znanium.com/catalog/product/99
0716
2 | Pxesckuii C.B. Bricmas matemaruka : yueOnuk / C.B. YaeOHHuK 2018 3BC
PxeBckuil. - Mocksa : Uadpa-M ; «ZNANIUM.CO
Znanium.com, 2018. - 814 c. - (Bsicuiee Mb
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHHbIi. - URL:
https://new.znanium.com/document?id=337
456
3 | HanunoB FO.M., XKypbenko | MaremaTuka : yueb. nocobue / VYuebHoe nmocobue 2019 3BC
JLLH., Huxonona I'.A., F0.M. [Janunog, JI.H. Xyp6enko, «ZNANIUM.CO
Huxonosa H.B., Hypuesa I'.A. Hukonosa, H.B. Huxonona, C.H. My

C.H.; mox pen. XKypbenko
JI.H. , Huxonosoii ' A. .

Hypuera ; mox pea. JI.H. XKyp6enxko,
I'.A. HukonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricuiee oOpa3zoBaHme:




Tun (yueOHUK, yueOHOE

KoanuyecTBO B

HAYYHOI
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MEeTOAHYECKOEe Mocodue,
IpaKTHRYM, Ap.) HaunMeHoBaHHe

bakanaBpuar). - TekcT : 21eKTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucrem

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016~ . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

- Scopus [Dnexrponnsiii pecype] : pedeparuBHas 6aza manusix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000— . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHIIL

- Springer Link [Dnexrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJUICKIHUS 3JIEKTPOHHBIX KHHI HM3/aTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— 3. aHri.

- NEICON [DnexTtpoHHBI pecypc] : 3JeKTpOoHHas HWHPOpPMALUS @ apXHWB HAyYHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

0 PexBH3UTHI 10I0B
N Haumenosanmue I1O ¢ 3 1010 :)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 Windows Oeccpounas
2 Office Standart OeccpouHas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NpPaKTHYeCKUX U J1a00paTOPHBIX 3aHATHI,
MOMEILEHUH /151 CAMOCTOATEIbHOMN

paboThl o0yuaoumxcs (HoMep ayaAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

Aynmutopus BeOKoH(pepeHI . OKpaH TEJIEBU3NOHHBIN, HIMpMa,
VYyeOHass  ayauTopust Ui TPOBEICHUS | IPOKEKTOP Ha HITaTHBE. CTOJ
3aHATUH  JIGKIMOHHOTO THMAa. Y4eOHas | mpenojaBaTeilbCKHid, CTyH
ayoquTOpUs  JUISL  TIPOBEIEHHUS  3aHATHH | MpernoaaBaTeabCKui, TpaHCIIapaHT-

CEMHHAPCKOTo TUNa. Y4yeOHas ayIuTopus Ui | epeTsHKKa, CUCTEMHBIN OJIOK.
1 | KypcoBOrO MPOCKTHPOBAHUS (BBITIOJTHCHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYNbTallMii  YueOHast ayauTopust JUIs
MIPOBEJICHUS 3aHATHHA TEKYIIEr0 KOHTPOJIS U
npomexxyrounoii arrectarmu (YJIK-810).

[Tomemenue mms caMocTosITeNbHOW PaboThI | CTOMBI YYEHUYECKUE, CTYJIbS
2 | crynenToB (I'-401). yuenndeckue, I[IK ¢ BbIxomom B ceTb
HutepnHer
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