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1. IlosicHuTeIbHAS 3aNMCKA

B Bex KOMIBIOTEPHBIX TEXHOJOTHH, U(PpOBOIT TpaHCHOpMAIIUU BO3HUKACT
BOIIPOC: a HY>KHO JIA YIIIYOJIEHHO U3y4aTh MAaTEMATUKY, Be/lb KHAXKMHU Ha KIIABUIITY
U monyuuinb pe3ynabraT». Ho! PaboTHuk ¢ BeICIIMM 00pa3oBaHUWEM [OJDKEH
Ha)XMMaTh Ha KHOIKU OCO3HAHHO, C IOHHMMAaHUEM, Ha KaKyl KHOIIKY KOTIJa
HaXUMaTh U nouemy. Kpome toro, umeHHO MaTematuka (Hapsay ¢ ¢punocodpueit u
bu3nkoit) GopMUPYET JOIHYECKOE MBIILICHHE MOJIOIOTO YeaoBeka. Jlaxe Tora,
KOTJIa MBI B JICKITUU MPOITYCKAeM YacCTh PACCYXKICHUM, TOBOPS «MOXKHO JOKA3aTh»,
MBIl HEBOJIBHO TMOAYEPKUBAEM MMEHHO JIOTMKY MbICIU. MareMarnka yduT
OCO3HaBaTh NPUYMHHO-CIICICTBEHHbIE CBSI3M B  HAIleM  MBIIUICHUA W,
CJIEIOBATENIbHO, B SIBJICHUSX OKPYXAIOIIErOo MHUpPa, BbIpabaThIBAET OCO3HAHHOE
BOCIIPUATHE JCUCTBUTENHLHOCTU. Te€M caMbIM OHa MPOTUBOCTOUT COBPEMEHHOMY
«KJIUTIOBOMY MBIIJICHUIO».

Mup u3MeHsieTCsl HEOAHOKPATHO HA MPOTSKEHUU OJIHOM YEeIO0BEYECKOU
*u3HU. [loaTOMY 11€eNIbI0 BBICIIETO 00pa30BaHUSI HE MOXKET ObITh HAOOpP HABHIKOB
JUTSL BBITIONTHEHUST OMpenenéHHor paboThl. A JOMKeH ObITh HAa0Op YMEHHM
U3MEHATHCS,, BOCHPUHUMATh HOBOE, VYYHUThCA BCIO JKHM3Hb... MaremaTuka
COCTAaBIICT YacTh PyHAAMEHTA VISl TUX YMEHUH.

[lenn ocBO€HMS JUCUMIUIMHEI «BpICIlIasgs MaTeMaTHKa».

- HAKOIUICHHME HEOOXOAMMOro 3amaca CBEJCHHM [0 MaTeMaTHKe
(OCHOBHBIE OIpeICIICHHS, TEOPEMBI, ITPABHUIIA);

- OCBOEHHE MaTEeMaTUYECKOro amnmapara, IoMOTaloIlero MoIeJIupoBaTh,
aHAJIM3UPOBATh U PEIIaTh MPUKIAJAHBIC 33]]a4l, B TOM YHCIIE, U C UCIOJIb30BaHUEM
U(POBBIX TEXHOJIOTHIA,

- npuoOpeTeHre CTYJIEHTAaMU HaBBIKOB pPabOThl C MaTeMaTUYECKOU
JUTEpaTypoH, MakeTaMu MPUKIIAITHBIX KOMITBIOTEPHBIX MPOrPaAMM;

- dbopMupoBaHUE HAYYHOTO MUPOBO33PECHMUS;

- pa3BUTHE CIOCOOHOCTEN K CaMOCTOATEIbHOMY HCIOJIb30BaHUIO
NpUOOpPETEHHBIX 3HAHMM B CBOEM MNpPO(ECCHOHANBHON  NIESATENIBbHOCTH H
(bOpMUPOBAHUIO COOTBETCTBYIOIIUX KOMITETEHIIUH.

3ajgaun TUCHUIUINHBI:

- MO3HAKOMUTH 00YYAIOIUXCSl C OCHOBHBIMU MOHSATHIIMH KypCa;

- HAay4UTh pelIaTh TUIOBBIE 33/1a4d, B TOM YHCJIE, U C UCIOJIb30BAHUEM
M (PPOBBIX TEXHOJOTHH,

- 00y4YuTh yMEHUIO CTpOro (QopMyaupoBaTh 3aJaud, HCCIEIOBATH
KOPPEKTHOCTb MCXOJHBIX JIaHHBIX, Mpejiararh MOAXOMISIINE METOAbl PEelIeHUM
npoOjieMbl, B TOM YHCJIE, M C HCIOJb30BAaHUEM ITU(MPOBBIX TEXHOJOTUM, H
MPOBOJIUTH aHAJIN3 KOHEUHOT'O Pe3yJIbTaTa,

- BBIPa0OTAaTh YMEHME TMOJb30BaThCA CIPABOUYHBIMU MaTepUalaMH U
MOCOOUSIMHU, CAaMOCTOSITENILHO PACIIUPsAsl MaTeMaTUYECKUE 3HAHUS, HEOOXOIUMbIE
JUISL pellieHus IPUKIIaIHbIX 3a7a4;



- NOoAroTOBUTL CTYACHTOB K H3YYCHHUIO AUCHUINIMH TI'YMAHHUTAPHOIO,
comraJIbHOI o n SKOHOMMHNYCCKOI'O OUKIIOB, CCTCCTBCHHOHAYYHOI'O nu
HpOCI)CCCI/IOHaJIBHOFO IMUKJIOB, UCIIOJB3YIOIIUX MATCMATHKY.

2. [lepeyeHb NJIAHNPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO JUCIHUIIHHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJbTaTAMHN OCBOEHUSI 00pa30oBaTeIbLHOIM

NMporpaMmbl

JucuuruinHa  «Boulcwias mamemamuxka» y4acTByeT B (OPMHPOBAHUHU
ClIeyIomei KoMrmeTeHInH (CIeayOnUX KOMITETSHITHH):

Komnerenuuu

MHaukaTopsbl

OIIK-2 Cnocoben
HpI/IMeHSITB OCHOBHBIC
3aKOHBI 1 METOAbI
HCCIIEIOBaHUHN
€CTECTBEHHBIX HAYK IS
penieHus 3anaqy
npodeccnoHanbHOM
eI TEILHOCTH

OI1K-2.1: 3naer ¢pyHAaMeHTaTbHbIC 3aKOHBI (PU3UKH, OUOXHMHH,
OpraHNYeCKOH, HEOPraHMYECKOH, aHATUTHYECKOU, QU3HUECKON U
KOJUTOMTHON XUMUH, MUIIEBOW XUMHH U COBPEMEHHBIC (DU3HUKO-
XUMHYSCKHE METO 1Bl aHAIN3a

OIIK-2.2: YMmeeT ucroiab30BaTh 0a30BbIe 3HAHUS B 001aCTH
€CTECTBEHHOHAYUHbIX JUCHUILINH AJIs1 YIIPABJICHUS MPOLECCOM
[TPOU3BOJICTBA IPOAYKTOB MUTAHUS HA OCHOBE MMPOTHO3UPOBAHUS
[MpeBpaIIeHU OCHOBHBIX CTPYKTYPHBIX KOMITOHCHTOB

OI1K-2.3: Bnageer MeToaMu UCCIICIOBAHUI €CTECTBEHHBIX HAYK
ITs1 perieHus 3a/1a4 IpoPeCCUOHATILHOMN JACSITEIbHOCTH ; HaBbIKAMHU
MCIT0JIb30BaHUS B MPAKTHYECKOM IeITETLHOCTH
CTIeIMaTU3UPOBAHHBIX 3HAHUH JJIsI OCBOSHUS (DU3UIECKUX,
XUMHYECKNX, OMOXUMHUYECKHX, OMOTEXHOJOTHYECKUX,
MUKPOOHUOJIOTMIECKUX, TeTIO(PU3UIECKIX TTPOIIECCOB,

IMTPOUCXOAATIUXIIPU TPOU3BOACTBEC ITPOAYKTOB ITUTAHUSA

3. MecTO IMCUMIVINHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

«Bvicuwias mamemamuxa» SIBISICTCS OUCYUNIUHOU 0053ameNbHOU Yacmu s
MOJATOTOBKU CTyAeHTOB To HampasieHuto 19.03.02 IlpomykTel muTaHus U3

PaCTUTCIBHOI'O CBIPbA.

IIpeamecrByromue IHocnenyromme
per y Jucuumniaunsl (Moxym), Ay1om
AUCHHUIIHHBI (MOTYJIH), AUCHHUIIHHBI (MOTYIH),
NPAKTHKHU Y4e0HOr0 NJIaHAa,
Hudp NPAKTHKHU Y4eOHOr0 NPAKTHKHU Y4eOHOT 0
B KOTOPBIX KOMIIETEeHIIUSI
KOMIeTeHI[HH ILUIaHA, B KOTOPBIX IUIAHA, B KOTOPBIX
O0CBaUBAaeTCsl NapajjiejibHO
OCBauBaeTcsl . N OoCBauBaeTcsl
¢ U3y4aemMoi AU CUMILIMHOMI
KOMIIeTeHI U KOMIIeTeHI U
OIIK-2 Heoprannueckast xumust TIumeBasa xumus
duznka MuxkpoOuonorus
AHanuTHYECKass XUMUS U buoxumus
(bUBUKO-XUMHUYECKUE METOIbI Texnonoruueckast
aHaIn3a npaktuka (6 cem.)
Oprannueckasi XuMHs
dusnyeckas U KOJUIOUIHAS
XUMHSI
TexHosornueckast IpaKTuKa
(4 cem.)




4. O0beM AMCHMILTAHBI (MOIYJIsl) B 3a4eTHBIX eIMHHUIIAX ¢ YKA3aHHEM
KOJIMYECTBA AKAJAeMHUYECKUX UM ACTPOHOMHUYECKHUX YACOB, BbIICJIEHHBIX HA
KOHTAKTHYIO pa0doTy 00yYarIIuXcd ¢ mpenogaBarteiaeM (110 BUAaM y4eOHbBIX

3aHATHI) ¥ HA CAMOCTOSITEJIbHYIO PA0OTY 00y4YAIOIIAXCS

OO0miass TPYyAOEMKOCTh OCBOCHHSI Y4eOHOW JUCHUIUITMHBI  «Bbsicuias
mamemamuka» coctasiger 15 3auetHpix enuanil wim 540 akageMuyecKux yaca.
1 2 3 4 Bcero,
Cemectp
CEMECTp | CeMEeCTp | CeMeCTp | CeMecTp | aK.4acoB
Obmas TPYHOGMI/‘ZCGT;) (Bcero ax. wacos | 144 /4 | 14474 | 14474 | 108/3 | 540
Jlexuun 16 16 16 16 64
KonTakTHas
paGora Hpariaeckite | g 64 48 48 176
3aHATUSA
CamocrosTenbHas paborta 85 28 71 17 201
Bun
MIPOMEXYTOUHOU 3auer, sK3aMeH 27 36 9 27 99
arrecranuu

5. ConeprxaHue TUCHHUIJINHBI (MOIYJIS), CTPYKTYPHPOBAHHOE M0 TeMaM
(pa3aenaM) ¢ yka3aHueM OTBEIEHHOI0 Ha HUX KOJINYECTBA aKaeMHYeCKUX
WJIM ACTPOHOMHUYECKHX YACOB M BU/0B Y4eOHbIX 3aHATHI

TpynoemkocTs
KonTakrHas
abota
<
Haumenosanue = 5
= = )
azzena E = )
Ne p o = |E| =& Copepxanue
JUCHUTIITAHBI ) S = = -
S | E| 8 | 2] g
(Tema) . = . > S
b =) ]
Q < o =
= [ @) <
o | B
=
1 cemectp
Paznen 1.JIuneiinas anreOpa. AHATUTHYECKAsS TEOMETPHS. DIEMEHTHI BEKTOPHOU anreOpbl
Martpuiipl u
OIPENCITUTENH. [TonsiTue MaTpuiibl, CBOMCTBA.
1 HUccnenosanue 38 6 4 28 Oneparuuy HaJl MaTpULIAMHU.

' CHCTEMBI Omnpenenurenu. ®opmynsl Kpamepa.
JIMHENHBIX Marpuunsiii metoa. Meron ["aycca.
ypaBHEHUH

JInHeliHble ONepanuy HaJl BEKTOPaMHU.
CkansipHO€, BEKTOPHOE U CMEILIaHHOE
2. BekTopst 40 | 6| 6 |-| 28 PHOS, p .
MIPOU3BEICHUS BEKTOPOB, CBOMCTBA U
PUIOKEHUS.




JInHeliHO 3aBUCUMBIE U HE3AaBUCUMBIE
BEKTOPHI. ba3uc Ha MI0CKOCTH U B
IIPOCTPAHCTBE

3 AHanmutnyeckas
' TEOMETPHS

39

OkpyxHOCTB. Dmuric. [ unepooura.
[Tapa6ona.Bumbl ypaBHEHHI IpsSMOT
B IJIOCKOCTH. YTOJI MEXIY
IPSIMBIMHU.

Bunp! ypaBHeHUH IpsIMON U
IUIOCKOCTH B IPOCTPAHCTBE. YTOI
MEXY MPSIMBIMHA. YTOJ MEXITY
MJIOCKOCTSIMU. B3anmHoe
PacCIOJIOKEHUE PSAMBIX, TUNIOCKOCTEN
UIIPSIMOM U INIOCKOCTH

DK3aMeH

27

Uroro 3a 1 cemectp

144

16

16

- | 85

2 ceMecTp

Paznen

2.MareMmaTnueckuil aHaJIn3

OYHKIWHU U
peIeITbl

36

20

CaoiictBa npenenos. IlepBsiil u
BTOPOU 3aMeydaTesIbHbIe PEAEIbI.
Huddepennnansl. DyHKIUNA
3HaTh. OCHOBHBIE MOHATUS U METObI
JUCLHUIIMHBI, HABBIKM COBPEMEHHBIX
BHJIOB MaTEMaTUYECKOT0 MBIILJIEHUS,
HCII0JIb30BAaHNE MAaTEMATHYECKHUX
METOJIOB B IPAKTHUYECKON U
podeCCHOHAIBHON e TEHHOCTH,
AITOPUTMBI PEIICHUS] CTAaHAAPTHBIX
3a7a4, METOAEI MATEMAaTUIECKOM
00pabOTKHU TAHHBIX.

5 IIpousBoanas u ee
' [IPUMEHEHUE

37

22

[IpaBuna muddepeHpoBaHus.
Tabnuiia npou3BOAHBIX.
[TpousBoaHas GyHKIMH 3aTaHHOM
napaMeTpUUECKU.
[TpouzBoHas GyHKINHU 3aJaHHON
HESIBHO.
HccnenoBanue GpyHKINHU C TOMOLIBIO
MIPOU3BOJHOM

Heonpenenennsiit

6 HHTErpal.

' OnpeneneHHbIN
HUHTETpa

35

22

Heonpenenennsiii nHTErpAI.
HenocpencrBeHHOE HHTErPUPOBAHMUE.
MeTton nonctaHoBku. Meton
MHTErPUPOBAHUSA 10 YACTSIM.
WuTerpupoBanue paioHaIbHbBIX
npobeil. OnpenenaeHHbI HHTErpal
.®opmyna HeroTona-Jleitbauma.
®dopmysa HUHTErPUPOBAHUS O
yacTsM. [Tpuniosxkenus onpeneneHHbIX
UHTErpaJIoB. BeIunciieHue miomanm
IOCKUX (uUryp. Beruncnenue AmuHbI
JyTY IJIOCKOM KpUBOH. BhlunciieHue

7




00BEMOB Tena

OK3aMeH

36

Htoro 3a 2 cemecTp

144

16

64 | - | 28

3 cemectp

Paznen 3. Psaapl. OObikHOBEHHBIE MU P EpEeHITNATbHBIC YPAaBHEHUS

7 Huddepennmansa
' bIC YpaBHCHUS

67

24 | - | 35

Huddepennmanbapie ypaBHEHHS
NIEPBOTO MOPSIAKA.
Huddepennmanbupie ypaBHEHH
BBICIIHX TIOPSIKOB

8. Paner

68

Yucnoseie psaabl. Psaasl ¢
MOJIOKUTEIBHBIMU YJICHAMHU.
3HaKOYEPETYIOLTUECS PSIBI.

@DYHKIIMOHAJIBHBIE PSAJIbl, CTEIICHHBIE
psaapl. [IpubnukeHHbIe BEIUUCICHUS
3HaYeHUH (PYHKIUH C TOMOIIBIO
CTENEHHBIX psAAoB. [Ipumenenne
CTENEHHBIX PSI0B K BBIUNCIICHUIO
IIPENIENIOB U ONIPEAEIEHHBIX
uHTerpanos. Pan Oypee.
Kommnekcnslie uncna. aTerpan
®Dypre

3auer

Hroro 3a 3 cemectp

144

16

48 | - | 71

4 cemecTp

Paznen 4. Teopust BeposiTHOCTEH MMaTEMaTUYECKast CTATUCTUKA

9 Teopus
' BEPOSTHOCTEH

40

24

Crnyuaitnsie coObiTus. AnreOpa
coObITuil. OCHOBHBIE (POPMYIIBI
TeopuH BeposiTHocTel. CiyuaiiHbie
BeNIMYMHBI. POPMYIIBI KIIACCHIECKOM
BEPOSATHOCTH, TEOPEMBI CII0KEHUS
YMHOXEHHUs, popMyra moJIHOM
BeposTHOCTH, popmyisl baiieca,
dopmyna bepuymiu.
AcuMnroTuyeckue GopMyIibl

Maremarudeckas
CTATUCTHUKA

10.

41

24

['enepanbHas COBOKYITHOCTb.
Bri6opka 1 criocoObl ee opraHu3alIi.
OreHky mapameTpos.
CratucTryeckoe OlleHUBaHUE U
MIpOBEpKa TUIIOTE3, CTATUCTUYECKUE
MeTO bl 00pabOTKH
SKCIIEPUMEHTAIBHBIX TaHHBIX
3HATh: OCHOBHBIC MIOHSATHS U METOIbI
JUCITUTUTAHBI, HABBIKA COBPEMEHHBIX
BUJIOB MAaTEMATHYECKOTO MBIIILJICHHUS,
UCII0JIb30BaHUE MAaTEMAaTHICCKIX
METOJIOB B IIPAKTUYECKON U
npodeccnoHaTBEHOM IS TEIILHOCTH,
QITOPUTMBI PEIICHUS CTAaHIAPTHBIX
3a/1a4, METO/Ibl MAaTeMaTUIECKOM
00pabOTKU TaHHBIX.




OK3aMeH 27

Htoro 3a 4 cemectp 108 | 16 | 48 | - | 17

Hroro 540 | 64 | 176 | - | 201

6. IlepeyeHb y4eOHO-MeTOANYECKOTO 00eCeueH s IJIsl CAMOCTOSITeIbHOM
padoTHI 00YUYAKIIUXCS MO JUCHUTLIHHE (MOTYJTIO)

Ne Bunel camocTosTenbHON paboThI TpynoemkocTs, dopma KOHTPOJIS
aK.4achl
1. [TpopaboTka TEOpETHUECKOTO
N Koncynpranus
MaTepuaia 1mo KOHCIICKTaM JISKIINH,
. Mperno1aBaTers,
PEKOMEHI0BAaHHOMW JTUTEPATYPE, 75 CTHOe
JIOTIOTHATEIHHBIM UCTOYHUKAM M
cobece0BaHUE
uHpopManuu
2. [ToaroroBka K MpakKTUYECKUM BricTymuienue ¢
3aHSITHSIM: TIOUCK HEOOX0MMOI JOKJIaJIOM,
uH(popmalu, oopaboTka 95 Mpe3eHTalus,
uH(pOpMaIlMKY, HaMMCaHue JOKIa/a, OTBETHI HA
MOJATOTOBKA K BBHICTYIUICHUIO JTUCKYCCUOHHBIE
(TucKyccum) BOTIPOCHI
3. [ToaroTroBKa K TeKyIeMy KOHTPOJIIO
a ymemy P 31 TecTsl, pedepaTsl
(TecTHpOBaHUE)
4. [ToaroToBKa K MPOMEXYTOUHOU
aTTIe[CTaHI/II/I ’ é yerHoe
99 cobecemoBanue,
(BOTIPOCHI K 3a4ETy, DK3aMEHY,
. TECTHPOBAHUE
UTOTOBBIH TECT)

JIsisi caMOCTOSATENBHOM pabOThl MO MUCIMIUIUHE (MOIYI0) O0ydaronmecs
UCIIOIB3YIOT CIIENIYIOlIee YueOHO-METOAMUECKOe 0OecTieUeHue:

1. Kpacc M.C., UynpsiHoB b.II. Maremaruka s 3KOHOMUYECKOTO
OakanaBpuara: ydeOHuk. M.. THOPA-M, 2020. 472 c. [DnexkrpoHHbIi pecypc].
URL:https://znanium.com/catalog/product/1072296

2. Maiiryna H.B. JluneiiHas anreOpa ¥ aHaluTUYECKass T€OMETPUS.
COOpHUK TECTOB M MHAUBUIYyAIbHBIX 3aaanHui. ['aTunna: nzn-so TMODIIT, 2019.
3. Maiiryna H.B. Maremarnuecknii anamms: auddepeHumanbHoe

ucuncienne. COOPHUK TECTOB M WHAWBUIAYATbHBIX 3afaHuil. ['aTumHa: u37-BO
[MOOIIT, 2019.

4, Maiiryna H.B. Marematndeckuii aHainv3: UHTErPAJIbHOE HCUUCIICHUE.
COOpHUK TECTOB M MHAMBUYAIbHBIX 3a1aHui. ['aTunna: uzn-so 'MODIIT, 20109.

5. [Mankuu A.C. 3agauu ¢ pemeHus MU 10 BbICIIEH MaTeMaTUKE, TEOPUH
BEPOSITHOCTEH, MaTeMaTH4YeCKON CTaTUCTHUKE, MaTeMaTHYeCKOMY
IPOrpaMMHUPOBaHUIO. yueOHOe mocooue s OakanaBpoB / A. C. Illankun, B. A.
[HankuH. — 9-e u3a., crep. — M.: U3narenbcko-Topropas kopropanus «J{amkos u
K°», 2020. — 432 C. [DnexTponnbIit pecypc].
URL:https://znanium.com/catalog/product/1091871




6. Sumenes JI.T. Beicmas matemaruka: yaeOnuk / JI.T.Slumenés. — M.:

PUOP: HH®PA-M, 2020. - 752 <c. [Dnexrponnsii pecypc]. URL:
https://znanium.com/catalog/product/1056564
7. (DOHI[ OL€CHOYHbBIX U MCTOANYCCKHUX MaTepI/IaJ'IOB 110 AUCHUIIJIINHE

«BrpIciIag MmateMaTuka.

7.(I)OHH OLHCHOYHbLIX U METOAUICCKUX MATEPHUAJIOB /IJIfl IIPOBCIACHUA
l'[pOMe)KyTO‘IHOﬁ aTreCTalnmumu Oﬁy‘lalOlIII/IXCH mo AMCIMIIJIMHE

IIpumepHbIe BONMPOCHI AJIsI MPOBEACHUS MPOMEKYTOUHOI aTTeCTAlIMI
(3auera)

1. Meron xoopaunat. Koopaunatnas ocs. JIICK.

2. Bekropsl. JIuHeliHbIe onepalny HaJl BEKTOPaMHU.

3. Jlenenue oTpe3ka B JaHHOM OTHOIIECHHH.

4. CkayiipHOE MPOU3BEICHHUE JIBYX BEKTOPOB.

S. [Ipsimas Ha uiockocTH. CriocoObl 3ajaHus MPSIMOM Ha TIOCKOCTH.

6. B3aumHOe pacnosiokeHue ABYX MNPSMBIX Ha IJIOCKOCTH B CIy4ae,
KOI'JIa MPSIMBIE 33JJaHbI OOIIMMH YPaBHEHUSMH.

7. B3anmHOe pacrnosiokeHue ABYX NPSMBIX Ha IUIOCKOCTH B ciydae,
KOT'/Ia MIPSIMBIE 33J]aHbl YPAaBHEHUSIMU C YTIIOBBIMH KOd(DPUITHEHTaAMU.

8. [TnockocTh. CrtocoObI 3aJaHUs TUIOCKOCTH.

9. B3anMHOE pacronokeHue AByX ITOCKOCTEM.

10. IIpsmas B npoctpancTBe. CriocoObl 3a1aHusl.

11. BzaumHoe pacrnoiioKeHHe NPSIMON U TIIOCKOCTH.

12.  Jlunuu BTOpOTrO mopsiaka (OKpy>KHOCTb, DIUIHIIC).

13.  Jlunum BTOpOTO MOpsiaka (rumepboina, mapabdoina).

14.  Ilpeobpa3oBanue koopauHat. [lapamienbHblil nepeHoc.

15.  Marpunpsl. OCHOBHBIC OTpeieieHus. J{eicTBUS Hal MaTpUIlaMHU.

16. Ompenenutenu BTOPOTO ©  TPETbETO MOPSAAKOB. MMHOpPHI |
anreOpanyeckue T0NOJHEHUS.

17.  Omnpenmenutenu N-ro mopsaka W UX cBoicTBa. (JlokazareiabCTBO HE
MEHEe JIBYX CBOICTB).

18. OOparHas marpwuria.

19. Panr marpunpl. DiieMeHTapHBIE PeoOpa30BaHUsI MATPHIL.

20. CJIAY. OcHoBnbie onpenencHus. Marpuunas 3anuck CJIAY.

21. Meton Kpamepa pemenus CJIAY.

22.  Marpuunsiit meton pemenust CJIAY.

23. Dnementapubie npeobOpazoBanus CJIAY. Meton "aycca.

24. Panr wmarpunbl. HccnenoBanue CJIAY ¢ mnomomiblo TeOpeMbl
Kponekepa-Kanemnu.

25. Panr matpuusl. Teopema o uucne pemenuit CJIAY. ba3ucHslii MUHOD.
basucHble 1 cBOOOIHbIE HEU3BECTHBIE.

26. MmuoxectBa. [lonstrne @ynknun. OCHOBHBIC dJIeMEHTapHbBIE (YHKITHH
(crerneHHbBIE, TIOKa3aTeNIbHBIC, JTOrapu(MMUIECKUE).
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27. Mmuoxecta. [lonstrne @ynkmun. OCHOBHBIC dJIEeMEHTapHbBIE (YHKITHH
(TpuroHOMETpHUYECKHE, OOpPATHBIC TPUTOHOMETPHYCCKHE).

28. UYwmcmoBas mocienoBaTtenbHOCTh. llpemen  mociaemoBaTeIbHOCTH.
[Ipenen ¢pynkuuu. Teopemsl o peaenax.

29. Ilpenen pynkiuu. PackpbeiTie HeonpeneIeHHOCTEH.

30. 3ameuarenbHBIC MPEICTHI.

31. DkBuBasieHTHBIC QyHKIMH. Tabnuia 5KBUBaJIECHTHOCTH.

32. HemnpepsiBHocTh GyHKIMiA. Hapymenue ycnoBuil HenmpepbIBHOCTH

GyHKIHM.

33. HemnpeposiBHocTh (hyHkuumid. Touku paspeiBa | u |l pona.

34. IlpousBoanas. [IpaBuiia b depeHurpoBaHusl. Tabnuna
MIPOU3BOJIHBIX.

35. IlpaBuno Jlonurans.

36. JIuddepennuan. Tabauna quddepeHInanos.

37. UccnepnoBanue moseneHuss (GyHKIHHA (MOHOTOHHOCTB; IKCTPEMYMBI;
HanOoJIbIlIee ¥ HAUMEHbIIee 3HaYCHUsT (DYHKIIMH Ha OTPE3Ke).

38. MUccnenoBanue noBeneHust QyHKIUH (BBITYKIOCTh; TOUYKH Neperuoda).

39. HccnenoBanue noBeeHUS GYHKITHN (ACUMIITOTHI).

40. JIudbdepenmuanpbHoe wucCUYUCICHUE GYHKIMH JBYX TEPEMEHHBIX.
YactHelie npuparnieHus GyHKIUU IBYX MTePEMEHHBIX.

41. JlubdepennuanpbHoe wuCYUCICHUE (GYHKIMH JBYX TEPEMEHHBIX.
YactHble TpOu3BOIHbIE QYHKIIUU ABYX MEPEMEHHBIX.

42. JuddepeHunanbHoe HCUUCICHUE (QYHKUUMU JABYX NEPEMEHHBIX.
YacTHble TPOU3BOJIHBIE BBICIIUX MOPSIKOB.

43. JuddepenunanbHoe wHcUUCICHUE (QYHKUUU JABYX NEPEMEHHBIX.
DkcTpeMyM QYHKIIMU 2-X IEPEMEHHBIX.

44. Heonpenenenuslii uurerpai. CpoiicrBa. Tabnuna nHTErpanos.

45. HeomnpeneneHHbli MHTErpaj. MeToa 3aMeHbl MEPEeMEHHON (MeTon
TIOJICTAHOBKH).

46. HeomnpeneneHuslii uHTETpasl. METO MHTETPUPOBAHUS TT0 YACTSIM.

47. Heompenenenuslii uHTerpan. HVHTerpupoBaHue panuoOHaIbHBIX
TPOOEH.

48. HeonpeneneHHBIH WHTErpa. NuTerpupoBanune HEKOTOPBIX
HUPPAMOHAIBHBIX (DYHKITHH.

49. HeonpeneneHHslid uHTErpal. MIHTErpUpOBaHHE TPUTOHOMETPUUECKHUX
byHKIHM.

50. Ompenenennbiii  uHTerpan. CpoiictBa. @Popmyna  Hsiorona-
JleliGuuna.

51. OmpexeneHHbIN UHTErpal. 3aMeHa NEPEMEHHOM.

52.  Omnpeaenennblil uHTErpan. MHTerpupoBaHue Mo 4acTsM.

53. T'eomerpuueckue MPUIOKCHHS ONMPEACICHHOr0 MHTerpaia (IIomain
IUTOCKUX (Uryp).

11



HpnMeprle BOIIPOCHI AJIl IIPOBCACHUSA HpOMeH(yTOqHOﬁ arTreCraliumu

(3x3ameHa)

1. Cnyuaitaeie  coObiTus. Kitaccubukanus coObiTrii. JIeHcTBHS Han
coObITuAMU. [Tprmepsi.

2. Knaccuueckoe — ompeneneHne  BeposTHOCTH.  KoMOuHaTOpHBIE
dbopmyiel. [Tpumepsr.

3. ['eomeTpruecko€ M CTAaTUCTUYECKOE OIPEIECICHUs BEPOATHOCTH.
IIpumepsl.

4. VYcnoBHass BEpOATHOCTh. BeposITHOCTH MPOU3BEICHUS COOBITHH.
IIpumepsl.

S. BeposTHOCTB CYMMBI JIBYX COOBITHIA. BeposatHocTh
MIPOTUBOTIOJIOAKHOTO COOBITHS. BEepOsSATHOCTD MOSBICHUS XOTSI ObI OJHOTO COOBITHS.
IIpumepsl.

6. dopMmyJia noHOM BepossTHOCTU. DPopmyibl bakieca. [Ipumepsl.

7. [loBTOpEHME B3aMMHO HE3aBUCHUMBIX HchbITaHuil. Cxema bepHymm.
®opmyna bepuymiu. O6o6muienHas popmyna bepuymu. [Ipumepsi.

8. [loBTOpEeHHE B3aMMHO HE3aBUCHUMBIX WCHbITaHUM. JlokanpHas u
MHTETpalibHas TeopeMbl MyaBpa — Jlamnaca. [Ipumepst.

Q. [ToBTOpEHME B3aMMHO HE3aBUCUMBIX UCTIbITaHUU. Teopema Ilyaccona.

10. JIuckperHble  ciydalHble BEIWYHMHBL.  3aKOH  paclpeleicHUs
BEPOSITHOCTEW  JUCKPETHOM  ciaydaiiHOW  BenwuwHbBI.  CrocoObl  3a/iaHus.
MHOroyrojibHUK pacrpeiencHusl.

11. ®ynkuus pacupenenenus F(X) u e€ cBoricta. [Ipumepsi.

12.  HenpepbiBHBIE ciy4ailHble BenIMUYMHBI. [I1OTHOCTH pacmpeneneHus
BeposiTHOCTeH f(X) HempephIBHOM cly4yaiiHOM BeTUUMHBI U €€ CBOWCTBA. [IpuMepsl.

13. BeposTHOCTh MOMNaJaHUsi HENPEPHIBHOW CIy4alHOMW BEJIIMYUHBI B
3aaHHBIA IpoMekyToK. CBsa3b Mexay F(X) u f(x). IIpumepsr.

14. OcHOBHBIE 4YHCIIOBBIE XapaKTEPUCTHUKU  CIIyYalHBIX  BEJIIMYUH:
MaTeMaTH4EeCKOE OKMIAHUE U €T0 cBoMcTBA. [IpuMepsl.

15. OcHOBHBIE 4YMCIIOBBIE XapaKTEPUCTUKU  CIIyYalHBIX  BEJIMYMH:
JACTIEPCUS U CPEAHEE KBaAPATUUECKOE OTKIOHEHHE. CBoucTBa. [IpuMepsl.

16. Moga u menuana. [Ipumepsl.

17. 3akoHbl pacmpeieleHUs] BEPOATHOCTEW JIUCKPETHOW cllyyallHON
BeJIMYMHBIL: pacnpeaencuue [lyaccona. [Ipumepsi.

18. 3akoHBl pacmpeAciieHUST BEPOATHOCTEH JUCKPETHOW clydalHOMN
BEJINYMHBI: TEOMETPUUECKOE pacnpeaeneHue. [Ipumepsi.

19. 3akonbl pacnpefeneHus BEPOATHOCTEH JUCKPETHOM CllydailHOMH
BEJINYMHBI. TUIIEPTEOMETpUUECKOE pacnpenenenue. [Ilpumepsr.

20. 3akoHBl paclpeiesieHUs HENpPepbIBHBIX CIyYalHBIX  BEJIUYMH:
paBHOMEpPHOE pacnpenenenue. [lpumepsl.

21. 3akoHBl paclpeiesieHHs HENpPEepbIBHBIX CIyYalHbIX BEJIUYMH:
IIOKa3aTeabHOE pacupenesnenue. [lpumepsr.

22. HopwmanbHoe pacmpenernenue. BeposTHOCTHBINA CMBICT HapaMeTpoB a
u 6. [Ipumepsl.
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23. BeposTtHOCTh TOMAamaHWS B 3aJaHHBIA TPOMEKYTOK HOPMAITHHO
pacnpenenéHHon ciy4aiHor BenuuuHbl. [Ipumepsr.
24. Hopwmanbroe pacnpenenenue. [IpaBuno Tpéx curm. [Ipumepsr.

25. OyHKIUA OZHOTO CIIy4aiiHOTO apryMeHTa. Yucnosble
XapakTepucTUuku. [Ipumepsr.
26. JIBymepHbIEe  JHUCKPETHBIE  CIIy4yailHble  BEITUYUHBI. 3aKkoH

pacrpezeneHus. 3aKOHbl pacipeiesieHHs] KOMIIOHEHT. [Ipumepsl.

27. @OyHKUUA paclpeieeHus] TBYMEpPHOW CIydyalHOW BENWYMHBI U €€
CBOMCTBA. BepoATHOCTh NOMaAaHNs 3HAYEHUN JBYMEPHOU CIIyYaHOU BEJIIMYMHBI B
3aJIaHHBIA PAMOYTOJIbHUK. [IprMephl.

28. [lnotHOCTH pacmpeneseHusi IBYMEpPHOW CilyyailHOW BEIMYMHBI U €€
coiictBa. CBsi3b Mexay F(X,y) u f(x,y).

29. BeposTHOCT, mMOMaJaHUs 3HAYECHUM  JBYMEpHOW  cCiiydalHOU
BEJIMYMHBI B 33/IaHHYI0 001acTh. [Ipumepsl.

30. [IInotHOCTM pacmpeneneHuss KOMIIOHEHT JBYMEPHOW CIIy9ailHOM
BeJIMUMHBI. [IpuMepsl.

31. VYcrnoBHBIE 3aKOHBI  paclpeiesieHus  KOMIIOHEHT  JIByMEpHOM
CIIy4aiiHON BEJIMYMHBI.

32. 3aBuCHMMBIC U HE3aBHCHMbIC CIydaliHbIe BeIWYMHBI. HeoOxomumele u
JIOCTATOYHbIE YCIOBUS HE3aBUCHUMOCTH JIBYX CIIy4ailHbIX BeJIMYMH. [Iprmepsi.

33. Kosapuarus (KOppeSIITHOHHBIIH MOMEHT). Koaddurment
KOppeJsiLiuK U ero csoucraa. [Ipumepsr.

34. 3akon 6onbmmx yucen. HepaBenctso UeOnimena. [Ipumepsr.

35. Teopema YeOsbrena. [Ipumepsi.

36. Teopema bepuymnu. [Ipumepsl.

37. OcHOBHBIE 3a/Jlayd MaTeMaTHYE€CKOW CTaTUCTHKU. BbIOOpOUHBIi
Meto. OcHOBHbIE MTOHATHUS. [IprMepsL.

38. Cratuctudeckoe pacnpeneneHue. [[oauron 4acToT W rucrorpaMmma.
[Tpumepsl.

39. UYwucrmoBble  XapaKTEPUCTUKH  CTATUCTUYECKOTO  PaCIPEACIICHUS
BbIOOpKU. [Ipumepsi.

40. Dwmnupudeckas GyHKIHS pacIpeesieHus U €€ CBs3b C TEOPETUIECKOM
byukmuen pacnpeaencaus. [Ipumepsr.

41. ToueyHoe oOIlcHMBAaHME mMapaMeTpoB pacupedencHus. OneHka
MaTeMaTH4ecKoro oxuganus. [Ipumepsl.

42. ToueyHoe OIlICHMBaHUE TMapamMeTpoB pacnpeneneHus. OneHka
nuctiepcud. [Ipumepsr.

43. JloBepuTenbHbII  MHTEpBAJl W  JIOBEpUTENIbHAs  BEPOSTHOCTH.
JloBeputenbHbIi  MHTEpBAN Ui  OLUEHKM MapaMerpa a  HOPMaJIbHOIO
pacnpeie’eHusl Ipy U3BECTHOM M HEM3BECTHOM 3HAYEHUU 0.

44. BeluuciaeHue  BBIOOPOYHOTO KO3 (UIIMEHTA  KOppEeslUU IO
BBIOOPOYHBIM JaHHBIM.

45. CpenHekBaJpaTUyecKas perpeccus. YpaBHEHUE NPSIMOM JUHUU
perpeccun Y Ha X (u X Ha Y).
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46. TlIpomepka craTuctuueckux runote3. Kpurepwuii [Tupcona.

KommiekT 3aganuii 1 3TanoB (popMUpPOBAHUS KOMIIETEHIIUU IPEACTABIEH B
@oHAE OLEHOYHBIX M  METOAMYECKMX  MaTEepUalioB Uil  MPOBEICHUSA
MPOMEKYTOYHOM AaTTeCTallMM OOYYAIOIMIMXCSA IO JUCIUIUIMHE, O(QOPMIICHHBIN
OTZIEJIbHBIM JOKYMEHTOM, MPEJICTABJICH B TPUIIOKEHHUH.

8. IlepeyeHb OCHOBHOI1, TOMOJTHUTEIBLHON YUeOHOI JIUTEPATYPHI, pecCypcoB
HHG(OPMAIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «AHTepHET», HEOOXOAUMBIX
ISl OCBOEHHS TUCHUILUIMHBI (MOXYJIsl)

a) OCHOBHAsl JIUTepaTypa:

1. Kpacc M.C., UynpsiHoB b.II. Maremaruka nias 3KOHOMHUYECKOIO
OakanaBpuata: yueOHuk. M.: UH®OPA-M, 2020. 472 c. [DnexTpoHHbI pecypc].
URL: https://znanium.com/catalog/product/1072296

2. Iunaues B.C. Breiciras marematuka: yaeonuk / B.C.I1Iumaues. — M.:
NHOPA-M, 2021. - 479 c¢. [Dnexrponnwiii  pecypc]. URL:
https://znanium.com/catalog/product/1185673

3. [[umages B.C. 3agauauk 1o BeICIICH MaTeMaTHKE. yaeOHOE mmocoone
/ B.C.lllunaue. — 10-e w3m., crep. — M.. MH®PA-M, 2021. — 304 c.
[DnexTponnbiii pecype]. URL: https://znanium.com/catalog/product/1455881

0) TomoTHUTEJIbHASI JIUTEepaTypa:

1. Breicmmas maremarnka: Yueonuk / B.C. Illunaues. - M.. HHIJ
NH®PA-M, 2015. - 479 c¢.  [Dnexrtponnsiii  pecypc]. URL:
http://znanium.com/bookread2.php?book=469720

2. Kmromnua B.JI. Bricmiag maremaTuka I JKOHOMHCTOB. 3ajaud,

TECThI, YIPAKHEHUS. Y4eOHUK W mpakTukyMm juist By3oB / B. JI. Kmomuu. — 5-¢
u31., nepepad. u gon. — M.: M3marensctBo FOpaiit, 2021. — 165 c. [DaeKTpOHHbBIH
pecype]. URL: https://urait.ru/bcode/468544

3. Kypc BbICIIel MaTeMaTHKH )i SKOHOMHCTOB. Y4eOHUK / 1MOa pej.
P.B.CarutoBa. — M.. UH®PA-M, 2021. — 647 c. [Dnekrponnsiii pecypc]. URL:
https://znanium.com/catalog/product/1735644

4, Maiiryna H.B. JluneiiHas anreOpa W aHaluTUYECKass T€OMETPUS.
COOpHUK TECTOB M MHAMBUIYyATbHBIX 3aaanui. ['aTunna: nzn-so 'MODIIT, 2019.
S. Maiiryna H.B. Maremarnuecknii anamus: auddepeHmanbHoe

ucunciienne. COOPHUK TECTOB M WHAMBUIYAJIbHBIX 3afaHuil. ['aTumHa: u37-BO
[TMOOIIT, 2019.

6. Maiiryna H.B. Marematndeckuii aHanu3: UHTErPAJIbHOE UCUUCIICHUE.
COOpHUK TECTOB M MHAUBUYAIbHBIX 3a1aHui. ['aTunna: uzn-so ' MODIIT, 20109.

B) pecypchl ceTn «IHTEepHET»:

1)anexmponnvle npoguibHble HCYPHATbL

1. Kypnan «MaremMatuka ¥ MaTeMaTHYECKOE MOJCIUPOBAHUEY
[DnexTponnsiii pecype]. URL: https://www.mathmelpub.ru/jour/index.

2) anexmponnvle npoguibHvle 6asvl dannvixl caiimol
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https://www.mathmelpub.ru/jour/index.

1. [UDDIIT. Cucrema mucrannmonHoro obyuenns MOODLE
[DnexTponnsiii pecype]. URL: https://c1622.¢.3072.ru/

2. OOpa3oBaTenbHbId MaTEMAaTUYECKUH CaWT sl  CTYACHTOB U
npernoaaBareneii. [Inexrponnsiii pecype]. URL: http://old.exponenta.ru/

3. HammonanbsHbli OTKPBITHIN YHUBEPCUTET «MAHTYUT».
[Dnextponnsiii pecypc]. URL: http://www.intuit.ru/

4, denepanpuplii moptand Poccuiickoro o0pa3zoBaHus. [DIEKTPOHHBIN

pecype]. URL: http:// www.edu.ru.

9. MeTonuueckne yKa3aHus 1Jisl 00y4aKIINXCSI 0 OCBOEHHIO THCIMIIIHHbI
(MomyJist)

CamMocTosiTeNnbHas MOATOTOBKA 00YUYarOIIMXCs TPOBOAUTCS ISl YIIIyOJIeHUs
Y 3aKpeIUICHUs 3HAHUM, MOJYYEHHBIX Ha JIEKUMSIX U APYTUX BUIAX 3aHATHM, 17
BBIPAOOTKM HABBIKOB CaMOCTOSITEIBHOI'O MPUMEHEHHS] HOBBIX, TONOJHUTEIbHBIX
3HAHHUM U MOATOTOBKU K MPEACTOAIIMM YUEOHBIM 3aHITHIM, 3a4ETY, IK3aMEHY.

BaxXHbIM  yCJIOBHEM  YCHEIIHONO M3YyYEHMs] JUCUUIUIMHBI  SIBJISETCS
noceltenue ygekuui. Ilog nocemennem noapasyMmeBaeTcss He (popMa MaCCUBHOIO
IIPUCYTCTBHS, a aKTHBHAs paboTa 0 U3Y4YEHHUIO0 HOBOro Marepuaina. Iloaroroska k
JEKIIUOHHBIM 3aHATHSM BKJIIOYAET B ce0sl aHANu3 IMpeajaraeMblX AJis U3y4eHHUs
BOMNPOCOB, W3y4YEHHE HOPMATHBHBIX HCTOYHUKOB U Yy4eOHOW M Hay4dHOU
JAUTEpaTypsl IO paccMaTpUBaeMbIM BoIpocaMm JeKUuu. B mpouecce nexnuu
oOydalmuiicss MOXET 3a/laBaThb  YTOYHSIOIIME  BOMPOCHI,  OCYIIECTBUTH
B3aMMOCBSI3b HOBOIO MaTrepHalia C YK€ H3YYeHHBIM, MOJArOTOBUTH 0azy s
3G (HEKTUBHOTO HMCHOJIB30BAHUS TMOJYUYEHHBIX 3HAHUM, OOJErdyuTh MOJATOTOBKY K
MPAKTUYECKOMY 3aHATHIO. D(P(PEKTUBHBIM CIOCOOOM (QHUKCAUUU JIEKITMOHHOTO
MaTepuana SBISIETCd KOHCIEKTUPOBAaHUE, IPEICTaBISIONIEe COOOH HE TOJIBKO
(GuKcalMio BaXHEWIIMX MOMEHTOB JIEKIIMM, HO M YKa3aHUE MPUMEPOB s
NOHUMAaHUS TOTO UJIM UHOT'O TEOPETUYECKOTO MaTepHalla.

[Ipy MOAroTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOIHMMO HCHOJb30BATh
KOHCIIEKTUPOBAaHHbIE MaTepuaibl JIEKIHMH, y4eOHYyI0 M HaydHYIO JIUTEpaTypy.
[TonroToBKa OTBETOB 10 BBIHOCUMBIM Ha OOCY’KJEHUE BOIIPOCAM IMPAKTUYECKOIO
3aHATHS BKJIFOYAET B c€0s1 HE TOJBKO NMPOYTEHHE MaTepHaja, HO U €ro aHaJlIHu3 U
KPUTHUYECKYIO OLIeHKY. OOyd4aromemycsi CielyeT BbIIBUTh MaJIOM3yUYEHHBIE
acleKThl pacCMaTPUBAEMbIX BOIIPOCOB, NMPOSIBUTh MHULIMATUBY NPHU MOJATOTOBKE K
IPAaKTUYECKOMY 3aHATUIO.

[Ipy mnoAroToBKEe K MPAKTUYECKUM 3aHATUSMU U 3a4eTy, OHK3aMEeHy
pPEKOMEHIYeTCsS CHUCTeMaTU3UpOBaTh 3HaHUsS, H300pakas HUX B TaOJIUYHOM,
rpauuecKoM WM CXEMAaTHYHOM BHUJE. DTO MO3BOJUT YCTAHOBHUTH B3aWMOCBS3b
U3y4YaeMbIX SIBJICHUW, YOPOCTUT 3aJady 3allOMUHAHUsA Marepuaina, oOJerdut
IPOLIECC TPAKTUYECKOTO TPUMEHEHHS TIOJyYEHHbBIX 3HAHUH.

3amayell  NPAKTUYECKUMX  3aHATUNA  sABIAETCS  BBIpAOOTKA  YMEHHUS
UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS, MPOSBUTh HAJIMYHE MPAKTHUYECKHX
HaBbIKOB. Ilpy  mOAroroBKe K  NPAKTUYECKOMY  3aHATHIO  CIEAYET
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3a0J1arOBPEMEHHOI0 O0ECMEeUnTh HAJMYMe HEOOXOAMMO [JIsi JAHHOTO 3aHSTHUS
Marepuala, CaMOCTOSTEIbHO TOBTOPUTH PAHEE U3YUEHHBIE TEMBI.

Jns  ycmemHoro OCBOEHHUS AUCHUIUIMHBI Ba)KHBIM SIBJISIETCS YMEHUE
paboTaTh ¢ TepMUHAMU M HX OMNpeeseHusIMU. J[ns paOoThl C TEPMUHOJIOTHEH
3 PEKTUBHBIM SBISETCS HMCIOJB30BaHHE KaK yuyeOHOW W HAyYHOU JIMTEPATYPHI,
TaK M I0pUIUIeCKuX U Ppunocodckux ciopapeit.

PaGora ¢ TepMHHAMHU MOXKET OCYHIECTBIISTHCS Kak B (DOpME COCTaBIICHUS
COOCTBEHHBIX TEMAaTHYECKHUX CJIOBAPUKOB JJIsI yA0OCTBA U CKOPOCTH IIOMCKA
HeoOxomuMoro TepMuHa. C  93TOH 1ENbl0 HEOOXOAUMO KaXIbIi HOBBIM
BCTPEYAIOIIMICS TEPMUH 3aIMCHIBAaTh U BO BPEMS MOJATOTOBKH K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSATHUSIM yKa3bIBaTh COOTBETCTBYIOIEE ompejaesieHue. B ciaydae
BO3HUKHOBEHUSI CJIOKHOCTU BBIOOpA OMpEJeeHUusT M3 HUMEIoUerocss oo0beMa B
paMKax Hay4yHOTrO 3HaHUA HEOOXOJMMO 3aJaBaTh BOIMPOCHI MPENOJaBaTENO B
paMKax JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHIM.

HNutepakTuBHble (HOPMBI MPOBEACHUS 3aHSATUNA TO JUCHUIUIUHE «Bblcuias
MamemamuKka» BKIIOYAIOT B ce0s CIEAYIONIUE BUJIbI 3aHSATUH:

- UHTEpPAaKTUBHbBIE JIEKUHUH, MPEANOJAraloT HCMIOJIb30BAaHUE METOJa
poOJeMHOro u3noxkeHusi. [Ipu TakoM mojxone JIeKUUs CTAHOBUTCA MOXO0XKEH Ha
JHMAJIOT, TPEIoaBaHie MMHTHPYET HCCIICIOBATCILCKHIA TMporece (BBIABUTAIOTCS
MEePBOHAYATIFHO HECKOJBKO KIIOYEBBIX TMOCTYJIATOB MO TEME JIEKIIMH, U3JI0KEHHE
BBICTPAaWBAeTCs MO NPHUHIMIY CaMOCTOSITEIbHOTO aHaimu3a W 000OIIeHUs
CTy/JICHTaMH Y4eOHOro MaTepuasia). JTa METOJIUKa IO3BOJSIET 3aMHTEPECOBATH
CTYJICHTQ, BOBJICUb €ro B mpoliecc o0ydeHus. [IpoTuBopeunsi HAy4YHOTO MO3HAHUS
PACKpBIBAIOTCA TOCPEICTBOM TIOCTAHOBKH TMpoOJieMbl. YueOHas mpobiiemMa u
npoOJieMHasl CHUTYalMsl SIBJSIOTCS OCHOBHBIMH CTPYKTYPHBIMH KOMIIOHEHTaAMHU
npobneMHoro oOydeHus. [lepes HayanmoM W3ydeHUsT ONMPEACIICHHOM TEMbI Kypca
CTaBUTCS Tepell CTyACHTaMu NPOOJEMHBIA BOMPOC WU JaeTcsi MpoOJIeMHOE
3amanve. CTUMynupysi paspelieHre MpoOJieMbl, TMPENnojaBarTelib CHUMAET
MPOTUBOPEUHS] MEXKIY MUMEIOIIUMCS €€ MOHUMAaHUEM U TPeOYyEeMBbIMU OT CTYJICHTA
3HAaHUSIMU. D(OPEKTHUBHOCTH TAKOT'O METOJa B TOM, YTO OTJACJIbHBIE IPOOIEMBI
MOTYT MOAHUMATHCSI CAMUMHU CTyJ€HTaMH. [ JIaBHBIA ycrHex JaHHOTO METOo/ia B
TOM, 4TO TpernojaBaTeib JOOUBAETCS OT ayAUTOPUH «CAMOCTOSTEIBLHOIO
pEelIeHHs» TIOCTaBIeHHON TmpoOaembl. OpraHuzanusi MNpoOJIEMHOTO OO0ydYeHUs
MPEICTABIACTCA JIOCTATOYHO CJIOKHOHM, TpeOyeT 3HAYUTEIbHON MOATOTOBKHU
aexktopa. OqHAaKO HA HAYATBLHOM JTare MCMOJIb30BAHUS STOTO METO/A €r0 MOXKHO
BHEJIPSTh B CTPYKTYpPY TOTOBBIX, paHee pa3pabOTaHHBIX JEKIUH, MPAKTHUYECKHUX
3aHATUHN KaK JOTIOJHECHHE.

-aHaJIN3 3aJ1aHusl, B KOTOPOM HCIOJIB3YETCS METOJT MHIYKIIMH, T.€. KOT/1a
pu 00BSICHEHNWH HOBOT'O MaTepuasia i OpMUPOBAHUY TTOHSATUM MBICTH CTYJICHTA
JIBIDKETCSI OT €IMHUYHOTO K 00I1IeMY, OT YaCTHBIX CYKJACHUH K 000OIICHUSIM.
[TonOupast 3aaHusi, KOTOPBIE CITY>KAT UCXOJHBIM MaTepUaioM JJisl BBISIBIICHUS TE€X
WJIU UHBIX 3aKOHOMEPHOCTEN WU BBIBOJIA MTPABUII, TIPENOAaBaTeb B
MHTEPAKTUBHOMN (hopMe MOOYKIaeT CTYJEHTOB K aHAIU3Y NPEITI0KEHHOTO
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Matepuana. B xone o0cyxaeHust CTyJAEHThI JOJKHBI ClIeNIaTh HEOOXOIUMbIE
000011IeHUS U BBIBOIBI.

OueHOYHbIE W METOJIMYECKHE MAaTepualibl IO JIUCHUIUINHE «Bwvicuias
mamemamuka» npenactasieHsl B DOMM.

[Ipy 1OArOoTOBKE K MPOMEKYTOUHOMY WM HMTOTOBOMY TECTHPOBAHUIO
HEOOXOJUMO H3YYUTh TEOPETUUCCKUNW W TPAKTUUECKUW MmaTtepuan. TecToBbIe
3a7aHus (C MepeYHEM BO3MOXKHBIX BapUAHTOB OTBETOB, CPEAU KOTOPBIX XOTS OBl
OJMH OTBET SIBIISETCS HEBEPHBIM) OOCCICUMBAIOT CTPYKTYPHOCTH MBIILICHUS,
BBIHYKJICHHOTO BBIOpaTh M3 MPEIJIOKEHHBIX BapHAHTOB OTBET BCE IMPABUJIbHBIC
BapuaHThl. TeCTOBBIC 3a/laHKsI HAa YCTAaHOBJICHUS COOTBETCTBUSI IMOJPA3yMEBAIOT
HEOOXOJUMOCTh MPOSBJICHUS HE TOJIBKO 3HAHUS Yy4eOHOro MaTepuasna, HO U
yMEHUS MPUMEHATHh NpaBuia (opMaabHOW JOTHKU. TecToBble 3ajaHus Ha
YIOPSIIOYEHNE HAIMPAaBJICHBl HA YCTAHOBICHHUE JIOTMUECKOUN MOCIEN0BATEIIbHOCTH
paccMaTpUBaeMbIX SBICHUN (BPEMEHH CYIIECTBOBAHUS SIBJICHHMA, PAaCIIONIOXKCHHS
CTPYKTYPHBIX 3JICMCHTOB MTPABOBBIX JOKYMECHTOB | T.II.).

D¢ deKTUBHBIM CHOCOOOM ISl TIOATOTOBKM K TECTUPOBAHUIO SIBJISETCS
paboTa 00ydaromierocs Mo peluieHu0 TECTOBBIX 3aJaHUM, MPEeAOCTABICHHBIX AJIS
CaMOCTOSATEIIbHOW paboThl. Takke MpH TMOATOTOBKE K Takoil (GopMe KOHTPOJIS
3HaHUM, KaK PEIICHHE TECTOBBbIX 3aJlaHHi, CIEAYyEeT CAMOCTOSITEIbHO IMOIBITATHCA
npopaboTaTh paccMaTpUBaeMbie B IUCHUUILIMHE BOMPOCH B ()OpME COCTaBICHUS
TECTOBBIX 3aJIaHUH.

[Tpu moaroToBKe K dk3aMeHy (3a4€Ty) cleayeT UMETh B BUY, YTO DK3aMEH
(3a4éT) SABJISIETCSA UTOrOBOM (HOPMOI KOHTPOJIS 110 U3YUCHHIO JAHHOW yueOHOMI
JTMCHUILIMHBL. DK3aMeH (3a4€T) moapa3ymMeBacT MaKCUMAIbHYHO KOHIICHTPALIHIO
3HAHUW U YMEHUH, MPENOoIaraloiinx MojJHoe U3yUYeHUe MaTeprasa TUCIUILINHBIL.

Dk3aMeH (3a4€T) MOKET MPOXOAMTH Kak B (hopMe coOeceJOBaHus, TaK U B
dbopme TecTUpOBaHUS.

Pemienue mnpenogaBarenns 00 HMTOrOoBOM aTTecTaluu (dK3aMeHE, 3a4ére)
MPUHUMAETCS M0 pe3yJibTaTaM BCEro co0ecell0BaHUs HAa OCHOBE MOJHOTHI H
JIOCTOBEPHOCTH H3JIOKEHHOTO OTBETAa U MPOSIBICHHBIX YMEHUN MPAKTUYECKOTO
MPUMEHEHHS TEOPETUUECKUX 3HAHUM.

B kauecTBe HCTOYHHMKA JIOMOJTHUTEIBHBIX MATEPUAIOB PEKOMEHIYETCS
MOJIb30BaThCsl WMH(pOpMaInued OTKpbIToro jpoctyna cetu Internet (maHHBIMHE
WH(OPMAIIMOHHO-TIPABOBBIX U 00pa30BaTENbHBIX MOPTAIOB, OQUIINATBHBIX CAUTOB
MUHHCTEPCTB, BEIOMCTB, OTAEJbHBIX OpraHU3alui, NTaHHBIMH T'OCYJApPCTBEHHOM
CTaTUCTUKH, Pe3yJIbTaTaMH SKCIIEPTHO-aHAIUTHYECKHX 0030poB). Kpome Toro,
MOHO BOCIIOJIb30BAaThCSl BO3MOXHOCTSIMH CITPABOYHO-TIPABOBBIX CHUCTEM, Oa3bl
KOTOPBIX COJIEP’KAT HE TOJHKO TEKCT HOPMATHUBHBIX aKTOB, HO U HAy4YHbIE CTAThU
no pasnmuudabiM  Bompocam  (Hampumep, CIIC  «Koncynprant — Ilmroc»).
PexomeHnyeTcst Tak:ke UCTO0JIb30BATh AJIEKTPOHHO-OMOIMOTEUHbIE CHUCTEMBI.

10. Oco0eHHOCTH OCBOEHHUSN AUCHUIIVIMHBI JJ11 HHBAJIUAO0B U JINII C
OIr'paHUICHHBIMHA BO3MOKHOCTAMMU 3/10POBbA
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OOyueHue OOydYaOIMMUXCSA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37J0POBBS
Py HEOOXOJUMOCTH OCYIIECTBISIETCSI HAa OCHOBE aJalTUPOBAHHOW padouei
MporpaMMbl  C  HWCIHOJIB30BAaHMEM  CICIUATBHBIX METOJOB OOy4YeHHS U
TUTAKTUYECKUX ~ MaTepuajoB, COCTABJICHHBIX C Y4EeTOM OCOOCHHOCTEH
NCUXO(U3NIECKOTO Pa3BUTHS, WHIWBHUIYATbHBIX BO3MOXKHOCTEH U COCTOSHUS
3JI0pPOBbSI TAKUX 00yUaromuxcs (00ydJaromerocs).

B mensx ocBoeHust yueOHOW TporpaMMbl JUCHMIUIMHBI  «Bbicuiast
MamemMamuka» WHBAJIMIAMU H JIMIAMH C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
310poBbs IHCTHTYT 00OecrieynBaert:

— JUTSl MHBAJIUJIOB W JIMIl C OTPAHUYCHHBIMH BO3MOYXHOCTSIMH 3JIOPOBbBS I10
3pEHUI0. pa3MEIIEHNE B JOCTYITHBIX JUIsI OOYYaOIIUXCs, SBIISIOIIUXCS CICTIBIMU
WIM CIIa0OBUASAIIMME, MECTaX W B aJalTUPOBaHHOW QopMe CIPaBOYHOU
uHQOpMAIIMM O pACIUCAaHUM YYCOHBIX 3aHATHH, TPUCYTCTBHUE AaCCUCTECHTA,
OKa3bIBAIOIIETO oOydJaroremycst HEO0OXOIUMYIO MTOMOIITb; BBITTYCK
JIbTEPHATUBHBIX (POPMATOB METOJUYCCKUX MATCPUAIOB (KPYHHBIA MPUPT WIH
ayauodansl);

— JUTII MHBAJIUJIOB W JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/I0POBBS 10
CIIyXY: HaJUIeKAITUMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOM3BEIeHNE HH(OpPMAITNH,

— JUIS. MHBAJIMJIOB M JIMIl C OTPAHMYECHHBIMU BO3MOXXHOCTSIMH 3JI0POBBS,
UMEIOIIMX  HApYIIEHUS  OMOPHO-JIBUTAaTEIBHOTO  ammapara.  BO3MOXXHOCTD
OecIpensaTCTBEHHOTO J0CTYIa 00yJaromuXcsl B y4eOHbIC MIOMEIICHUS, TyaJICTHBIC
KOMHATHI ¥ APYTHE TTOMEIICHUS, a TaK)Ke NMPEOBIBAaHUE B YKa3aHHBIX MTOMEIICHUX.
OOyuaromuecss u3 yucia uHBaIUAo0B U jul ¢ OB3 obecrieueHbl MeYaTHBIMH U
(MTH) BIEKTPOHHBIMU 00pa30BaTEbHBIMU pecypcamMu B hopMax, aaanTHPOBAHHBIX
K OTpaHUYCHUSM WX 3J0poBbsi. OOpa3oBaHWE 00YYAIONIMXCS C OTPAHMYCHHBIMU
BO3MOYXHOCTSIMH 3/I0POBBSI MOXKET OBITh OPTaHU30BAHO KaK COBMECTHO C JIPyTHMH
00yYarOIUMHUCS, TaK U B OTJEIBHBIX TPYIIAX WU B OTACIHHBIX OPraHU3AIHSIX.

11. Ilepeyenb UHGPOPMALMOHHBIX TEXHOJIOTHH, NpodeccCHOHAIBLHBIX 0a3
JAHHBIX, HCNO0JIb3YeMbIX NIPH OCYIIeCTBJIEHMH 00Pa30BaTeJILHOIO Mpolecca
o TUCHUILUINHE (MOXYJII0), BKJIOYAs MepeYeHb MPOrPaMMHOTro odecneveHunst
U UH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Omneparmonnas cuctema (Microsoft Windows Iiponpuemapnas);

[Maket oducubix mporpamm (Microsoft Office Professional riponpuemapnas);

[IporpammHOe obecriedeHue s IPOCMOTpa BJEKTPOHHBIX JOKYMEHTOB B
crangapte PDF (Foxit Reader GNU Lesser General Public License);

Web-opay3ep (Mozilla Firefox GNU Lesser General Public License);

Opranu3zaius Buneokonpepenuuii (Aroexc-Teremocm)

Od¢uunaneueiii calT denepanbHON CIy»KObl TOCYJapCTBEHHOW CTATUCTUKU
[@nexrponnsrii pecypc]. URL: gks.ru

HNudopmalinoHHble ClIipaBOYHbIE CUCTEMBI .

ABTOMATU3UpOBaHHAsT  HUHQPOpPMAIIMOHHAS OoubIMoTeYHAas cucrema

Marc21SQL,;
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CnpaBouHo-nipaBoBas cucteMa «KoncynpranT [1mroc».
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12. MaTepuajibHO-TeXHUYeCKAasi 6a3a, He0OX0AUMAas 1151 OCYIeCTBJIEHUSI
00pa30BaTeJILHOIO MpoLecca Mo AucHuInHe (MOIyJIr0)

Cnenuaau3npoBaHHbIE AYIHTOPUH:

YyeOHast ayIuTOpUs Ui MPOBEICHUS 3aHITUN JEKIIMOHHOTO THIIA, 3aHITHHA CEMUHAPCKOTO
TUMA, TPYNNOBBIX W WHAUBUAYAIbHBIX KOHCYIbTAlMM, TEKYIIETO KOHTPOJS H
MIPOMEKYTOUHOM aTTeCcTalllu

TexHuveckue cpeacTBa 00y4yeHus :

MYJIbTUMEIUINHBIN KOMIUIEKC
KOMITBIOTEP C TPOTpaMMHBIM OOecTieueHHeM, Yka3zaHHbIM B 1.11, mocTtymoM Kk ceTu
«HTEepHET» 1 0becreyeHneM J0CTyNna B AMEKTPOHHYI0 HH(HOPMAITMOHHO-00pa30BaTEeIbHYIO

cpeay

Crnennain3npoBaHHble ayIUTOPHH:

Y4eOHast ayTUuTOpUS JJIsI CAMOCTOSITEIbHON pabOThI

TexHu4YecKHne cpeacrea oﬁyqe}mﬂ:

MYJIbTUMEIUNHBINA KOMIJIEKC
KOMITBIOTEp C MpOTpaMMHBIM oOOecredeHneM, ykazaHHeM B 1.11, goctymom k cetu
«HTepHeT» U 00ecreueHneM JOCTya B SJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO

cpeay
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OneHoyHble CpeaACTBA TEKYIIEIro KOHTPOJIA YCIIEBACEMOCTH

Temal oC Coneprxanue 3aJlaHus
Pa3nen
Pa3nen 1 VO. | 1.MccnenoBaTh CUCTEMY YPaBHEHUI
JIuHeHHan Tecr.

xt+y+z=1,
aareopa. K. -
AHanuTHYeCcKasi 2x + 23’ +2z =3,
reoMeTpHs. 3x+3y+3z =4
3‘HeMeHTI’E A) cucteMa UMeeT eIUHCTBEHHOE PEIICHHE
BEKTOPHOM
ajaredpnl B) cucrema He nmeeT perieHuit

C) cucrema nMeeT OECKOHEYHOE MHOXKECTBO
peLICHU.

2. JlaubI BepiiuHbl iupamuisl Ai(4,-
114)1 A2(41-316)1 A3(3)-l!3)! A4(4y-2!3))

HaWTH:

a ) mmuHy pebpa A1Az;

0 ) yron mexy peopamu A1Ar u A1As;
B ) ypaBHEHHE ITIOCKOCTUA1A2A3;

T ) mwiomaab rpanu A1A2As;

1) yroa Mexy peopoM A1As U IIIOCKOCTBIO
A1AzAs3;

€ ) YypaBHEHUE BBICOTHI, OIYILICHHOH U3 TOYKU
A4 Ha TpaHb A1A2As3;

K ) 00beM BBICOTHI A1A2A3A4.

[Ipunoxenue
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Paznen 2 . YO. | 1. Haiitu Touku pa3pbiBa QyHKIHH
Maremarnueckuii | Tecr. 10+ X -4
aHaJIn3 K. x2 — 62
2.HaiiTi npou3BoIHYIO (GYHKIIUIO
1 + 31+Inx + (tgx)sinx
X+ 1-3x
3. Beraucnuts ¢ moMotneo quddepeHmnuana
-4
HpUOIMKEHHOE 3HAUEHUE YHCIIa (0,94) 3
4. OnpenenuTh, B KAKUX TOUKaX 3aJJaHHON
muann Ly = 2X - X° kacaTenbHast K 3TOi
JTUHUY MapajienbHa NpsaMoi Y = 3X, u
HamucaTh YpaBHEHHE TOU
KacaTeJbHOM.
Pa3znea 3. Paawl. YO. | 1. Haiitu oO1miee perieHue
OOBIKHOBEHHBIE Tect. | muddepennuransHOro ypaBHeHus
auddepeHnnaIbLH K. a(x)yt+ m(x)y = f (x) 1 ero yacTHOe perieHne
bl€ YPABHCHUS y VIOBIIETBOPSIOINICE HAYAIILHBIM YCIOBUSIM
Y = Yompu ylcosx - ysinx=1, Yo = 1,
x =2
° 4
2. HaiiTi 0011acTH CXOIUMOCTH CTEIIEHHOTO
¥ n n+l
8"
psana
o Ntl
Pa3nen 4. Teopus YO. 1.113 Kono 161 KapT MOCIeA0BaTEIbHO
BEPOSITHOCTEH 1 TecT. | BBIHYTHI IBE KapThl.
MaTeMATHYeCKas K. "
Haiitu: a) 6e3yciioBHYIO BEpOSITHOCTh
CTATHCTHKA

TOTO, YTO BTOPAasi KapTa OKaXETCS Ty30M; B)
YCIIOBHYIO BEPOSITHOCTh TOTO, UTO 2-5 KapTa
OyzeT Ty30M, eciu 1-51 TaKkke ObLIa Ty30M.

2. B TexHuueckoil cucreme
TyOIMpOBaHbl HAUMEHEE HAJIC)KHBIC Y3IIbI.

HanexxHocTh (BepOSTHOCTD O€30TKa3HOM
PabOThI) KaXKIOTO U3 Y3JIOB J]aHa Ha CXEMeE.
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P, £y
— — P, P, )
Py
4
Onpenenutb
HaJKHOCTh
CUCTEMBI.

3. . Ha nmpeanpusTiHu H3rOTaBIHBAOTCS
W3JICJIHs Ha TPEX TOTOYHBIX JIMHUSIX. Ha
nepBoii TuHUH npou3Boautcs 30% u3nenuu,
Ha BTOpOi — 25%), Ha TpeThel — OCTalTbHAs
yacTh npoaykuuu. Kaxnas us nuHuin
XapaKTEePHU3yeTCsl COOTBETCTBEHHO
CIIeTYIOIIUMU TIpolieHTamMu rogHoctu: 97%,
98%, 96%. Hayran B3sTO€ M3MIENHE 0KA3aI0Ch
OpakoBaHHBIM. OTIPEEIUTh BEPOSTHOCTD
TOTO, YTO 3TO U3JIEINE U3TOTOBIICHO HA MEPBO
JIMHUH.

4. BBIYMCIIUTH BBIOOPOYHBIH
KOX(PHUIIUEHT KOPPEIISILUH 110 TAaHHBIM
KOPPEJISIIIMOHHOM TaOIHIIBI

X
Y

K-xonTponsHas padota
Ki-komnokBuym

O- oTuet no nabopaTopHBIM paboTam

Y O- ycTHBI onpoc
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OuneHovHbIe CpeacTBA TEKYLIEH yCIeBaeMOoCTH

Tect (Jerkuii ypoBeHb)

2 -1 3
1. BeuaucauTh onpeaenuTens |1 2 1
4 -3 =2
a) -28; 0) — 41, B) +41.

2. Haiitu paccTostHue neHTpa okpykHocTH X~ + ¥ + ¥ = Oot npsimoit ¥ = 2(1 — x)
a) 2,5; 0) :i: B) \;—5

3. Haiitu npoussoanyo: ¥ = (2x + 3) g x.
a) =22 6)lgx 4+ ——: p)lnx+

wlegx’

L+
xlnl0

2x+3
10lgx

. " 2 -
4. Haiitu HeonpeeNeHHbIA UHTErpall: f (x —3x+ :) dx

x=* 3x° 2 = 2 . X ¥ 3= 1 x
a)——+ Inlx*—-9; 6) ——3x°— arcsin _; B) —-— +carctg_.
5. Haiitu yacTHbIe TPOU3BOHBIE QYHKIMH Z = e~ *¥,
a) z, =—ye ¥ 0)z, =ye ™  B)z,=-—y+te ¥

Z, =—xXe Vz, =xe 'z, = —xte "

y
6. Boruncauts: Inx
X
: . 3

5ln*3 3ln*3

a) —;0) _— B)—

Tect (cpexHuii ypoBeHb)

=

1. O6pasyror mu Bektopsl @ = (4;1;—1),b = (1;2;5) u ¢ = (—1;1;1) Gasuc B R?
eciu 1a, HalTH KOOPMHATHI BEKTOPOB
l=1(44;-5), m=1(2;4—10) un = (0; 3;—4) B 5T0M Gazuce.
a)!= (1;1; 1:] 6).!: (G;E; 1:] B)I= (1;[!;2:]

EG:E; 03"1 = (3; —2; 4)m = (l:l: 2; 1}

T
n 0;1;1)n= (0;1; 2)n= (1; l;ﬂj

2. JlaHbl ypaBHEHUs CTOPOHBI pomOa ¥ + 3y — 8 = 0 u ero muaronamu 2x +y + 4 = 0.
HaiiTu ypaBHEHHMS IPYTUX CTOPOH, 3Hasl, 9TO To4Ka (—9; —1) JIeXHUT Ha CTOPOHE, NAPAIIIETBLHON

JAHHOM.

a)x +3y+12=0 ¢()x+3y+8=0 p)x+3y—15=0
3x—y—4=03x—-2y+3=03x+y—3=0
3x—y—-16=03x—2y+11=03x+y+8=10

. s
3. BoruncauTs npeaen lim sin (X + 5)
a)-2; 06)0; B)L xs-T tgx + 1
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4. HaiiTi Npon3BOHYIO QYHKIUH ¥ = ln[x +VxZ+ k)

v'.-i' 4 1. 1 o k: 1
a)VxZ+k 6)In(x“+k); ) —_—
5. Haiitu naTerpan o Vidy

B — 8= B l=/"5
(3»’::;‘—65»;::; +v15)|s="Jr - ,_.xe'* a) E*Jx‘e

sin“t

6. Haiftu momaas Gurypsl, OrpaHUYCHHON JIMHUSAMH: X = cost; y =

2) (168 9V3); B) Z(9-16V3);  Z(16—9v3).

2+eint

o o e .
7. HaiiTi mpou3Boanyio (pyHKIUH, 3aJaHHON HeSBHO 2° 7% — y = 0.
Xy ey ing 2y in2
a) ; 0) ! B)

: .
1—-xin2 1—yinZ 1—xin2

Tect (c105KHBIH YPOBEHD)

1. ITyctb Touka C nenut orpe3ok AB B oTHOmeHnM 4. Beipa3uts BekTop OC uepe3 BEeKTOphl A
u @iz= —1).

— _ 04 , OB
a)UC'=T+m: 0)—+— B+t -

2. Haiitu Touky Q, cummetpuunyio Touke P(3; —4; —6) 0THOCHTENBHO MIOCKOCTH,
npoxosieit uepes touku M, (—6;1; =5}, M,(7; —2; —1) u M5(10;—7; 1).
a) @(1;—2;-2); 6)Q(1;2;2); B)Q(1;2;-2).

- W X
, 3xc—x—2
3.BeramcnuTs npenen lim | —————
— 1 x| 3x<+1
a)ei  0)vVe; B)L. ‘

ElNX

4. Haiitu npoussoanyro GyHkiuu v = (sinx)

a) (sinx)¥™*In cos x; 0) (sinx)®™ cos x (Insinx + 1); B) (sinx)®™ (Insinx + 1).

gx

5. Haiity uarerpan | —————.
Zginx —coex+5

Ergi

+E )

£
I

Vb

3t

1 1 tg> —
a) = arctg +C; 0) Erx’r‘ctg «,'_{—i_ C; B) V5 arctg

6. BerancnuTe miomaap moBepXHOCTH, 00pa30BaHHON BPAIIEHUEM KPUBOM
v = chx Boxpyr ocu Ox;x € |[0;1).

a)§[5h2+2]; 6);(5.&2—2]; B)%(chz +2).

7. Haiitu npousBoHyt0 pyHKLIMHK U B HallpaBJIeHUU BEKTOPbl AF B TOouke A eciu:
u = e¥TTIZ; A(1;1;1); B(2; —3:4).

a)3v5; 6) =z BT
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WTOTOBBIN TECT 11O JUCHUILINHE <MATEMATHKA»
OO11ee KOIMYEeCTBO BOIPOCOB, BHIHOCUMBIX Ha KOHTPOJIb — 80

3ananne 1. BekTopHasi anreopa

VYrou mexny Bektopamu a= (1,0, 1) u b =(0, 1, 1) pasen

a) 30°; 6) 60°; B) 90°; r) 0°.

[Tnorane nmapasuienorpaMma, oCTPOSHHOTo Ha BekTopax a = (7, 6, - 6) u

-5

b = (6, 2, 9), pana

a) 11; 6) 121; B) 80; r) 242.

N
- -

O6beM mapasieNenuesia, oCTPOeHHoro Ha BekTopax a = (4,3,0), b =(2,1,2), fi=
(3, 2, 5), paBen

a) 72; 0) - 8; B) 24, r) 8.

N -

CkanspHoe npoussenenue Bekropos a=(2,1,0u b =(1, -1, 2) pasuo

a) 3; 0) - 1, B) 5; r) 1.

-

Pasnoxenne Bektopa a = (9, 4) no 6a3ucy B =(2,-3)u CT = (1, 2) umeer Bug

a)2p +50Q; 6)2p -50q; B)5P +2Q; r)p-2q.

- i - i - i

3uauenue Bepaenns (a+ D )(2a- 0 ), ecm|a|= 4, |b| =3, a”b , pasro

a) 35; 0) 9; B) 23; r) a.

- - -

- - -

3naueHne Bepaxenus [(a+ D )x(a—-b)|, ecrm a”b | |5| =2, |b_| = 3, paBHO
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a) - 5; 0) 0; B) 12; r) 13.

Bexrops & = (3, k, 9)u b = (2, 4, m) aBnsrorcs KOIIMHEAPHBIMHU, €CIIM 3HAYEHHs Ku M

COOTBCTCTBCHHO PAaBHLI

a) 6 u 18; 0) 6 u 3; B) K=m=6; r)0ul.

1.9. Bekropsr a =(-3,1,2)u b = (-1, 7, -5) apasrorcs

a) KOJUTMHEApPHBIMH; 0) coHarpaBJICHHBIMH;

B) MIPOTHUBOIIOJIOKHO HAIPABIICHHBIMH; T') ePICHIUKYIISIPHBIMU.

1.10. [Inuna BekTOpa ; =3 + 4k_ paBHa

a) 1, 0) 7; B) 5; r) 25.

3aganue 2. JjieMeHThbI JIUHEHHOI aJredpbl M AHAJIMTHYECKOH reoMeTpHHU

g2 46 &l 09
Cymma A=¢ ~uB=¢ + paBHa
MaTpHIl e=3 Tg a9 - Sy
g 0 49 83 46 g2 20 83 40
a) ¢ 35 0) *_12 12 B) ¢ o e .
e-21 17y € g e/,5 =154 86 2y
g2 46
Onpepenurenns  A=¢ + paBeH
MaTpHILbI e- 3 T
a) 2; 0) - 26; B) 26; r) 7.
AE2 M50 13 D_%f 05 922
ManI/{&HH =¢ -, C=¢ -, D=¢ -5 -2+ MOXHO
-3 7 el 0 -2 -
e " %7 3 0;
BBIYHCIIUTH CJIEAYIONINE TIPOU3BEICHHUS
a) AC; 0) DA, B) DC; r) AD.
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-2 0 1
246 1 4 =
-1 -3 0

a) -43; 0) —41; B) 7, r) 41.

HeonnopoaHas cucrema JIMHEHHBIX YpaBHEHUH UMEET €IMHCTBEHHOE PEIICHUE, €CIIN

a) ONpeJICIUTEh CUCTEMBI PABSH HYIIIO;
0) onpeieNnuTeNh CUCTEMBI HE PaBEH HYJIIO;
B) YHCJIO YPaBHEHUI PaBHO YHCITY HEM3BECTHBIX CHCTEMBI,

I') YUCIIO YpaBHEHUH OOJIbIIE YHCITa HEU3BECTHBIX CUCTEMBI.

Cucrema TUHEHHBIX ypaBHeHI/Iﬁ Ha3bIBACTCS COBMECTHOM, €CIIU

a) paHT MaTPHUIBl CHCTEMbI PABEH PAHTY PACIIUPEHHON MATPHIIbI;
0) He CYIIECTBYET PEIICHUN CHCTEMBI;
B) YHUCJIO YPAaBHEHHUI PAaBHO YKMCITY HEHM3BECTHBIX CHCTEMBI;

I') YUCIIO YpaBHCHUH OOJIbIIIE YHCITa HEU3BECTHBIX CUCTEMBI.

X -3_1z-1_
_ Tpsmas = =  pacmojiokeHa OTHOCHTEIBHO TUIOCKOCTH
6 8 -10
3x+4y-5z-1=0:
a) TePIEHINKY/ISPHO; 0) mapauIesbHO;
B) oz yriiom B 30°; r) oz yriaom B 60°.

x-1_y+1_z-4

VY paBHEHUE IIIOCKOCTH, IEPIEHAUKYIPHON K

u
npsSMON
3 2 1
npoxoJsiei uepe3 Touky A (3; - 1; 2), umeer BuI:
a)X+2y+3z2-1=0; 0)3x+2y+z-9=0;

B)X-y+32-2=0; r)3x-2y+z-6=0.



Hanbl Touka 4 (1, 0) u npsimast x = 2. YpaBHEHUE JTUHHUH, Kaxaas Touka M (x, y) KoTopoit
paBHOYIAJICHA OT 3aJaHHBIX TOUKH M TPSMOH, B IEKAPTOBBIX KOOPIHHATAX UMEET BHI;

a)x=1,5; 6) X* = (y- 1,5); B) y*-2=X; r)y*=-(x-15).
YpaBHeHue THHUK I = Sin 2, 3a/[aHHOI B MOJSPHBIX KOOPAMHATAX, B JCKAPTOBBIX
KOOpAWHATAX UMEET BU/I;

a) X +y° = 2xy; 6) X° +y° =2; B) (X +y)°=2xy; 1)y’ =x

3ananue 3. llpenennt u Hel'lpegbIBHOCTb (pyHKIMH OJHOI0 NTEPEeMEHHOI0
3X° -4x+7

3.1. 3uauenue npenena lim paBHO
X®0  7x  +12x

a) +¥; 0) 7; 3 1. r) - ¥.
B) —;
o x2-3
2. 3.2.3mauenme npenena lim PaBHO
xX®2x -4
a) 1; 0) ¥; ) 3 3. r) 0.
B) —,
4
1
[penen byukuun Y =€X npu X ® ¥ pasen
a) +¥; 0) €; B) — ¥; 4. r) 1.
3
Jana ¢pyHKIms Y = — — Touxa X =5 smusercs
6. @) TOYKOM IKCTpEMyMa; 0) TOYKOH YyCTPaHUMOTO Pa3phiBa;
7. B) TOYKOW HEMPEPHIBHOCTH; r) Touko# paspsiBa Il pona.

8.  3.5. beckoneuno manas gynkrus Y =SIN3X mpu X ® 0 skeuBaneHTHa QyHKIMK

a) X; 6) tox ; 8) 3X; 9. 1o



3
2 X +16>

3Hauenue npenena 1M ¢——+ paBHO
X®¥e X g
a) e 6) 3; B) 1; 10.

®dynxuus f (X) HaseBaeTca 6eckoneyno Manoii npu X ® Xq, ecnm

) ¥.

a) ee npenen npu X ® Xq pasen + ¥; 0) ee npegen npu X ® Xg paBeH HyIIo;

B) ee ipenen npu X ® Xg pasen - ¥; 1)f(0)=0.

®ynkuus f (X) HaspiBaeTcs Geckoneuno Gombmol mpu X ® Xg, ecin

a) ee npezen ipu X ® Xg pasen ¥ 0) ee npenen npu X ® Xg paBeH HyIo;

B) ee mpegen npu X ® ¥ pasen Xo; 1) f(Xo)=0.

. Xx? -Bx+6
11. 3.9.3Hauenwue npezmena lim ) paBHO
x®2  x -4
a) ¥; 6) 0; 1
B) - —; 12.
4
. sin X
3.10. 3uauenwue mpenena lim = pasno
x®p X
2
a) 1; 6) 0; p
B) —; 13.

3aganue 4. ludgdpepenunpoBanne 1 HHTerpupoBaHue GyHKIUH

OJHOTO JAeHCTBUTEIbHOIO MEePEMEHHOI0

3nauenue npouspoanoil Gpynkuun Y = IN( B Touke x = 1 paBHO
x> +5)
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a) 1, 0) 1/3; B) 3; r) - 1/3.

[Ipoussoanas GyHkmuu y = arctg 5Sxx (l+ Xz) UMEET BUJI
2

1+ X
a) 2x+arctg 5x + —; 6) 2xxarctg 5x +5;
1+ 25x
5x (1 + x2)
B) ——— + 2xxarctg 5X; r) 2xxarctg 5x +1.
1+ 25x
dy §
Hp0H3 _ (byHKLII/II/I, 3a1aHHON MapaMETPUICCKNMU YPABHCHHUAMUA
BOJIHAS X
Ix = 2cos’ t;
1 _ 5y MMEET BHN
TY=2sin“t
a) tg °x; 6) - 1; B) 1; r) 2x2.

— 2
KacarenbHas k rpaguky pynkuun Y = 3 — X mapaiensHa ocu abCIuce B TOUKE C

KOOPJAMHATAMU

J
) (0;0); 6) (3:0); 5 ( 30); ) (0:3)

® y=2x- X’ JOCTUraeT MakKCUMyMa IIpu X, paBHOM
YHKLUSA

a)0; 0) 2; B) - 1; r) 1.

X
3Havenue naTErpana—)Cos ) dX pasHO

1 . 1 1. x . X
a) ——SIn X+ C; 6) —COSX + C; B) —SIN—+ C; r) 2sin —+ C.
2 2 2 2 2

2
3naucHue nHTerpana (X X€ © OX pasHo



2
B) 267 + C;

2
r)-2e%+C
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[Tnomans mIockoi GUrypsl, OrpaHMYEHHON JTUHUAMHU

y=x*y=_,x=3, Y = Opasna:
X

a) In3; 1 1 r) 3.
) 6) —; B) —+In3;
3 3
HecoOcTBeHHBIM SBIISI€TCS UHTErPal
1
‘-3 dx 2 ) ) ‘ dx +¥ ;
a) 0 ; 6) ((x° +e*)dx; B) ; r) §x°dx.
_4X +1 -1 0 3-X 0
[Tpou3BoiHAs OT HEOMIPEICICHHOTO HHTETpalla paBHA
a) MOJIBIHTErPATbHOM QYHKIIHH; 0) MOJBIHTETPAIBHOMY BBIPAKEHHUIO;
B) TIOCTOSIHHOM BEJIUYHHE; I) HYJIO.
3apanue 5. Paanl
o ni(n+2)
CenpMmoii unieH psina Q . paBeH
n= n° -1
1
a)7; 6) 21 B) 1; r) 49.
16
¥ 1 . ¥ 2, ¥ 1
N3 psanoB A = 3= a ., B =—3a , C =a—— cxongmuMucs aBISIOTCS )
n=1 ‘\/ﬁ n=1n n=1 n-+7
a) AuC, 0) Bu C; B) Au B; T) BCe.
¥ 2
Yactuynas cymma Sy utst psiaa é — paBHa
n=1 n



a) 0,5;

0) 0;

B) ¥,

25
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¥

o
Heo0xoanmbimM YCIOBHEM CXOJMMOCTH YHUCJIOBOTO psaa a an SABIISICTCA
n=1

g ¥ B) lim a, = 0; r) lim a, =1.
a)aa, =0; 6) aa, = ¥; N®¥ N®¥
n=1 n=1 n
Y (1)
3Hakouepeayromuiics psgy A

a) CXOJUTCH; 0) cxoauTCst aOCOIIOTHO;

B) CXOJUTCS PABHOMEPHO; I') CXOJMTCS YCIOBHO.

¥ n
X
Paanyc cXoaMMOCTH CTEIIEHHOTO psija a— paBeH
n=1 N!
a) 1, o) n; B) 0; r) ¥.
¥ 1 ¥ 5n+1 ¥ 1
o _ e
N3 psimoB A = a 3 ,B=a —.,C= a — cxoasarcs
n=2 nInn n=1 N! n=1 /N
a) BCE PSLIBI; 0) To1pKO A 1 B; B) TOJIbKO B; r) Toapko B u C.
¥ e+ v 30 ¥ g
N3 psapoB A = a A ,B= é ,C= a —————— CXOIiITCH
L &n-1% 7.5 2, nxIn(n)
0) Tos1bKO A 1 B; B) TOJIBKO A, r) Toapko B u C.

a) TosbKo B;

B psif Teilnopa B OKpECTHOCTH TOUKH X = ()

IIpu paznoxenun pynkuuu Y —

2-X
HIEPBLIMU TPEMS, OTJIMYHBIMH OT HYJIS, YIEHAMH psjga OymyT
x x> X x x> X3 1 x X 1 x X2
) _+t _ 4+ __+..:6) -~ F— =B —m—Ft___ .yt __+ .
22 23 2 2 2 2 22 23 T F) 2 22 23
o hx(n-1)

paBeH

Tperuil unen psga A —F———
n=1 +« n+ 6
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a) 4, 0) 3; B) 1; r) 2.

3aganue 6. ®YHKIHMH HECKOJIbKHX NepeMeHHBIX

Nz

o . — 2 3
3HadeHHUE YaCTHOW MPOU3BOIHOM ﬂ_ ms pyskan Z = 3XY© + Y° pasHO
X

a) 3y2 + y3; 0) 6y2; B) 3y2; r) 6Xy.

[Momusrit muddepenuman pynkuun  Z = x? y3 uMeeT BUJ!

2) az _ oxy3; 0)dz=2xdx+ 3y2dy ; 5) az _ oxys; 1) dz= 2xy°dx + 3x% y2dy .

dx dx

['panvent GpyHkun 7 = X2 + y2 B TOUKE (l; 2) paBeH

a) 21 +27]; 6) 2i +4j; B) 6; r) 2X +2Y.

Koau4ecTBO YaCTHBIX NPOU3BOAHBIX 1-ro mopsaka Gynkmuun U =
—= DpaBHO
Xy Jz
a)1; 0) 2, B) 4, r) 3.
1

O6nacTsio onpenenenus ynkun £ = — 5 fABJseTeA
Xty
a) Best wiockocTh R; 6) mrockocts R? 6e3 Touku (0, 0);

B) Touka (0, 0); r x10.

Jlunuu ypoBHs GyHKIIMM ~ Z = XX y3 3a1al0TCsT ypaBHEHHEM

L .

DY =X 6)y=3C; B)Y= y=
X X3 X

2
Huddepenuman pynkuuu 2 = e* Y umeer Bug

dz
a)_=X2y;6) X dz:xzy;B)
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2
dz = 2xye* Ydx +

2
x%e* Ydy;r) dz =
2xy 3dx +3x2y2dy .
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1%z

Haiinure (2;1),ecnu 2= In (Xz +Y)
x Ty
a) 4; 6)—4; B)i; r)—i.

Eerm U =Sin (X +2y? - Z), 10 3nauenne Ul B touke M P ; 0; O(j PaBHO
7 -

g2 i

S

T B) 0; r) L.
a) - 6) )0 )1

YpaBHeHME KacaTeNbHON INIOCKOCTH K IIOBEPXHOCTH 7 = x2 + y2 B TOYKE

M (1; 2; 5) umeeT BUA
a) X-2y+z=1; 0) 3X+2y-z=5; B)X-47=1,; r) 2Xx+4y -z =5,

3apanue 7. DjieMeHTbI TEOPUH BEPOSITHOCTEH

UrpanbHas kocTh Opocaercss oquH pa3. BeposTHOCTH TOro, 4TO MOSBUTCA He MeHee O
OYKOB, paBHa
a) 1/6; 0) 5/6; B) 1/2; r) 1/3.

C nepBoro aBromara Ha cOopky moctynaer 20%, co Broporo - 30%, ¢ Tpersero - 50%
neraneid. [lepsbiii aBTomMar naer B cpennem 0,2% Opaka, Bropoit - 0,3%, tperuii - 0,1%.
BeposiTHOCTB TOTO, YTO OKa3aBIIasics OpakOBaHHOW JeTallb M3TOTOBJICHA HA 61M0POM aBTOMATe
paBHa

a) 5/9; 0) 1/2; B) 2/3; r) 1/7.

KommaectBo MNEPECTAHOBOK HA MHOXKECTBE, COCTOALIEM U3 IIATHU 3JICMCHTOB PABHO

a) 5; 6) 25; 8) 100; r) 120.

CKOJIBKMMH CTIOCO0aMH MOXHO BBIOPATh YETHIPEX YEIOBEK U3 IECATH?

a) 40; 6) 210; B) 160; r) 120.
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PazauuHbIX cioco0oB BBI6paTI:> 3 npeamMeTa U3 MeCTu paBHO

a) 3; 0) 20; B) 18; r) 6ECKOHEUHO MHOTO.

Pa3znuuHbIX crioco0oB pPasMECTUTH 4 XHUTHY Ha MOJIKE PaBHO

a) 4; 6) 16; B) 4% r) 24,

B kopoOke nexaT 3 0enbIX U 4 4epHBIX mapuka. BeposSTHOCTH TOTO, 4TO U3 KOPOOKH
HayraJ U3BJIEKyT 2 OeJbIX I1apa, paBHA

a) 0,75; 9 1 r) 0,5.
6) —; B) —;
49

CnyqaﬁHaﬂ BelIMYMHA X 3alaHa 3aKOHOM PACIIpCACIICHUA

x‘o ‘1 ‘2

P ‘ 0,2 ‘ 0,3 0,5

MaremaTtuyeckoe oxuaanre MX ciiydaliHOM BETMYMHBI X PaBHO

a) 1, 0) 1,5; B) 1,3; r) 2.

Momneta O6pocaetcs 2 pasza. BepositHOCTh TOr0, 4T0 X0Ts OB 1 pa3 BemmaeT repod, paBHa

a)g; 6)1; B) 1; r) 0.
4 2

Crpenok nomnajaer B MUILIEHb ¢ BeposATHOCTHIO 0,8. BeposSTHOCTD, ¢ KOTOPOH OH MOpa3uT
MHUILIEHb POBHO 3 pa3a MpHU YeThIPEX BhICTpeNaX, paBHa

a) 0,512; 5) 0,4096; B) 2,4; r) 0,8.

3ananue 8. IuddepeHunajbHbie ypaBHEeHUsI

Oo1ee perenne audQepeHTnaATEHOTO V1 - x2 Xyt =5 umeer Bux;

yYpaBHEHUS



a) y=Inx+C; 6)y=>barcsinx+C; B) Yy =5arcsinx; r)
y =arcsinx+C.

O61mee pemenne muddepentuansaoro ypapaenus y¢ — 5yt + 6y = 0 umeer su:

a) y=Ce¥ +Ce®;6) y=e*+e*; py=e“+C; 1) y=5¢e"+6e*.

&
Juddepennuansroe ypasuenane Y= X _t+ 7 sBnsercs:
€ X
a) IMHEHHBIM; 0) OJIHOPOIHBIM;

B) ypaBHEHHEM bepHyIIH; T) ypaBHEHHEM C pa3AeisIOUIMMUCS MEPEMEHHBIMH.

YacrHoe pemenue ypapueHns Y6 — — = O npu yenosun y(l) = 2 wWMeer BUI:
a)y =Cx; x2 B) Yy = 2X+1; ny=2X.
) y= -

W3 nannbIx ypaBHeHU# AudQepeHInaibHbIM SBISIETCS

2) yt= X ; 0) y =sin 2x; B) Y= 2x-3; r)y=

X+9 Xc +5

JuddepenunanbHbIM ypaBHEHHEM 1-r0 mopsiaka sSBISeTCs ypaBHEHUE

X
4+ 2yt =3yt +1=2x; o) yl= ——;
a) Yy y y X ) Y X+ 9
x v
B)y=2x-3 r)y x y.
_ X-1

JuddepeHnmanbHbIM ypaBHEHHUEM 2-TO TIOPSIIKA SBISIETCS

a) y2 = X ; 6) yit+ 2yt -3yt +1 = 2x;
X+9
Xyt
B)y=2x*-7; r)x ﬁ

x-1

42



Jluddepenumansroe ypapuerue Y& — Y+ y = (X +1)xe* spusercs

a) ypaBHEHHUEM C PA3ICIISIONUMUCS TEPEMEHHBIMH;
0) TUHEHHBIM ypaBHEHHEM 1-T0 MOPSIIKA,;
B) JIMHEHHBIM OJIHOPO/IHBIM YPAaBHEHHUEM 2-TO TOPSJIKA;

T) JIMHEWHBIM HEOIHOPOIHBIM YPaBHEHHEM 2-TO MOPSIIKA ¢ MOCTOSHHBIMU
K03 puLmeHTaMU.

YacrHoe pemrenne muddepenmmansaoro ypasuenns (1 + x° )y'=2xy npu y(0)=1 nmeer Bz

a) X% 6) 2X; B) 1+ X% r) 2x° + 3.

2

O6muM pemeHneM audpepeHInaTbHOr0 ypaBHEHUS yb = —3 ABIAETCA
X
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a);l Crac
2 ox °

B) INnX +C x* +C X;
1 2
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