MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
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PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Breicinasg marematruka 1, 2, 3

(HauMeHo8aHUe OUCYUNIUHBL)

0 HAIPABJICHHUIO MOATOTOBKH
09.03.03 INpuknagnas naGOpMaTHKA

HaIpaBJIEHHOCTH (TIPOdUIIB)
[Hudposas Tpanchopmarus 6uzHeca

®dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2021
O6mras Tpynoemkocts: 16 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 1 2 3

®opma KOHTPOJISI | DK3aMeH 3a4€T JK3aMeH Hroro
Buj 3ansiTuit
Jlekun 4 4 4 12
JlaGopaTopHsble
[IpakTnueckue 8 8 8 24
ITpoMexxyTodHast aTTeCTAIHS 0,35 0,25 0,35 0,95
KonraktHas pabora 10,35 10,25 10,35 30,95
CaMocTosTenbpHas paboTa 161 166 197 524
KonTpomib 8,65 3,75 8,65 21,05
Hroro 180 180 216 576

JOKYMEHT MNMOANMMCAH

QNEKTPOHHOWM MOANNCHLIO

CepTtudmkat: 017C2CE1004DAF6D8A4A7FI36343E46780
Brnageneu;: YTeesa Po3a AsepbaeBHa
OevictuteneH: ¢ 14.11.2022 go 14.11.2023




Pabouyto mporpaMmy cocTaBuiL:
IOIIeHT, foueHT, K.1m.H. Komenesa H.H.

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

PenensupoBanue pabodeid mporpaMMbl TUCIUILIIHHBL:

OtcyrcTBYyeT

Penensent

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

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HanpasisieHust noarorosku 09.03.03 Ilpukiagnas unpopmaTuka

Cpoxk aeiicTBusi pado4eil NpOorpaMMbl TUCUMIIMHBI 10 «__ » 2025 1.

COI''TACOBAHO

3aseayrommii kabeapo " [IpuknamgHas maremaruka u uHdopMaTuka'

« _» 20 T. O.M. I'ymmuna
(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokon 3acenanust Ne 2 ot «09» centsiopst 2020 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 MOTPeOOBAThCS TOMOJHUTENLHO B MPAKTUYECKOW M HCCIIENOBATEIbCKON pabote,
dbopMUpPOBaHHE  MATEMAaTHYECKOTO,  JIOTHYECKOTO W aJTOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL M TPaKTUKW, Ha OCBOEHUM KOTOpBIX Oazupyercs aucuuIuinHa «Bbiciias
MareMaTuka-1». MareMaTuka (IIKOJLHEIH Kype), anredpa (IIIKOJBHEINA Kype), reoMeTpus (IIKOIbHBIN
Kypc), anredpa ¥ Havaja aHaan3a (MKOJILHBIA KypC).

JIMCUUTITMHBI U IPAKTHKY, 711 KOTOPBIX OCBOCHHME AUCIUIUIMHBI «BpIciias maremaruka- 1y
HEOoOXOIUMO Kak MpejmecTByomee: Boiciias matemartuka 2", "Beicimias MartemaTtuka 3",
"JluckpeTHad MaTeMaTnka' .

JIMCUMIUTMHBL M TIPaKTUKW, Ha OCBOGHUHU KOTOPBIX Oasupyercs aucHuiuiiHa «Beiciias
MareMaTuka-2». "Beiciiag maremaruka 1".

JIMCIUTIIMHBI U PAKTHKH, JIJI1 KOTOPBIX OCBOCHHE AUCIUIUIMHBI «BhICIIas MaremMaTuka-2»
Heo0X0IuMO Kak mpefuiecTBytomiee: "Boiciiag MaremaTtuka 3", "JluckperHas MaTemaTuka'.

JIMCUMIUTMHBL M TPaKTUKW, Ha OCBOEHUM KOTOpBIX Oazupyercs aucuuIUinHa «Beiciias
MareMaTuka-3». "Beiciiag maremarnka 1", "Beiciag MmaTematnka 2",

JIMCUMIITUHBL ¥ IPAKTHKH, JUISI KOTOPBIX OCBOCHHE AMCIMILIUHBI «BbICIIas MaTeMaTuka-3»
Heo0X0IUMO Kak mpefuiecTBytoiee: "JluckperHas Mmatemaruka'.

3. IlnanupyemMble pe3yJbTaTbl 00yUeHHUS
dDopmupyeMbie U
NHauKaTOpbI 10CTHKEHUS
KOHTPOJIHpYyeMble . IInanupyemsle pe3ybTaThl
KOMIeTeHIHH KOMITET CHIIHH o0yueHus
(Koa 1 HAMMEHOBaHUE)
(K0Jl 1 HAMEHOBaHUE)
OIIK-1. O6nanaer 3HaTth:
YMEHHUEM HCIOJIb30BaTh OCHOBHBIE 3aKOHBI
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHIUIMH B
€CTECTBEHHOHAYYHBIX npodeCCUOHATBHON  JIeSITENbHOCTH,
TVCIIUTUTAH B NPUMEHSITh METOBl MaTEMATHIECKOTO
npogeccuoHaTbHON aHaIM3a U MOJICIIUPOBAHMS,
NeSITeNIbHOCTH, TEOPETUYECKOTO u
MPUMEHSTh METO/IbI HKCIEPUMEHTAIBHOTO  MCCIIEIOBAHUS
MaTeMaTH4eCKOro TUTSE UACHTU(UKAIH,
aHau3a u bopmynupoBaHus U pereHus
MOJIETTUPOBaHUS, npoeccHoHANBHBIX 3aja4
TEOPETUYECKOI0 U Ymersn:
AKCIIEPUMEHTAILHOTO BBISBIISTH €CTECTBEHHOHAYYHYIO
HCCIIEIOBaHUS CYIIIHOCTh npodiem U
npodeccuoHaNTbHBIX 3a1ad,
HPUBJIEKATh JUISl UX PELICHUsS METOJbI
MaTEeMaTHYeCKOTO aHaym3a u




dopmupyeMbie U
KOHTPOJINpYyeMble
KOMIEeTeHIHH
(K01 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIN i
(Koa 1 HAaMMEHOBaHUE)

I[lnannpyemble pe3y/ibTaThl
o0y4eHust

MOACIINPOBAaHUA, TCOPETUUYCCKOIO U
SKCIICPUMCHTAJIBHOT'O UCCJICIOBAHUA

Baagern:
HaBbIKaMH HCHOJIL30BAHUSI OCHOBHEBIX
3aKOHOB " METOJIOB

€CTCCTBEHHOHAYUYHBIX TUCHUIUIAH B
po(hecCHOHATTLHOM NeSTeTbHOCTH IS
uaeHTH(UKAIMY, POPMYITUPOBAHHS U
penieHus: IpoecCHOHANIBHBIX 3a1a4




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLLEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATHI KOHTPOJISA
y4eOHol . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pa3znen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyns 1. Jlek 1 Martpuiisl. JleiicTBUS HAJ HUMU. 1 2 - -
JInneiinas Oo0parHas matpuna. UccienoBanue
anredpa CUCTEM JIMHEHHBIX ypaBHeHUH. Teopema
Kponekepa-Kanemm. Bexktopsl u
nevicteusa Hag HUMU. basuc. [lepexon ot
OJIHOTO 0a3uca K Ipyromy.
Moayins 1. Ip1l Ornpenenureny U X CBOKCTBA. 1 2 - -
JInnelinas Brruucnenue onpenenurenei. Pemenue
anredpa CHCTEM JINHEHHBIX YPABHEHUI METOIAMU
Kpamepa, ['aycca u cpencrsamu
MaTPUYHOTO UCUUCITICHUS
Monyns 1. Cp Matpuusl. Onpenenutenu. Cuctemsl 1 20 - -
JInnelinas JMHENHBIN alreOpanvyeckux ypaBHEHUN
asreOpa
Monyis 1. Cp KonTponbHas padota 1 mo teme 1 20 - - [TpoBepsiemoe 3amanue 1
JInneiinas "JIuneiinas anredpa” 1o teMe "JIuneitHas
anredpa anreopa”
Monyns 2 Ilp 2 CkansipHO€, BEKTOPHOE, CMEIIAHHOE 1 2 - -
BexTopHas MIPOU3BE/IEHNE BEKTOPOB B ACKApPTOBOM U
anredpa POM3BOJILHOM Oasuce
Monyns 2 Cp OCHOBHbBIE TIOHATHSI BEKTOPHOM anreOpsl. 1 20 - -
BekropHas bazuc. Ilepexon ot omHoro 6asuca K
anredpa apyromy. CkansipHOE, BEKTOPHOE,

CMCHIAHHOC IMMPONU3BEACHNA BEKTOPOB




®opMbl TEKYLLIEr0

TEOMETPHUSI

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Mopyns 2 Cp KontponbHas padota 2 1o teme 1 20 - - [Tposepsiemoe 3aganue 2
BekropHas "BexTopHas airedpa" 1o reMe "BekTopHas
anreopa anreopa"
Monyns 3 Jlex 2 [lonsiTrie 06 ypaBHEHUU JIMHUU Ha 1 2 - -
AHaTUTHYeCKas IUIOCKOCTH. Y paBHEHHS MPSMOIl Ha
reOMEeTpHs rtockocTH. [170cK0oCTh B IpoCcTpaHCTBE.
Kpussbie BTOporo nopsiaka. JJuIIuIC.
['uniep6omna. [Napabona. Kpussie BToporo
MOpsIKa B MOJIIPHON CUCTEME KOOpIMHAT.
®yukius. [loHsTue, o0CHOBHBIE
XapaKTEPUCTHKH, CTIOCOOBI 3a/1aHUSI.
OcHoBHBIE 3JIeMEHTapHbIe PYHKIUH.
OO0patHas 1 cioxHas QyHKIHH.
Monyns 3 Ilp 3 IIpsimast Ha IUIOCKOCTH U B ITPOCTPAHCTBE. 1 2 - -
AHaTMTHYECKast ITmockocts B ipocTpancTe. [loBepxHOCTH
reoMeTpust BTOpOro nopsjaka. Llununaapuaeckue
noBepxHOCTH. KoHn4eckne moBepXHOCTH
Y TIOBEPXHOCTH BpallleHHs
Monyns 3 Cp IIpsimas Ha nnockoctu. Ilnockocts n 1 20 - -
AHaIMTHYECKas npsiMasi B ipocTpancTBe. KpuBbie BToporo
reoMeTpust nopsika. [loBepxHOCTH BTOPOTO MopsiiKa
Monynsb 3 Cp KonTponpHas padbora 3 o Teme 1 20 - - [TpoBepsiemoe 3amanue 3
AHaIuTHYECKas "AHanuTHYeCKas TeOMeTpUs 1o Teme "AHaIMTHYECKAst

reoMeTpHs




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyns 4 Ip 4 [Ipenen Gpynkuu. beckoHeuyHo Malbie 1 1 2 - -
Brenenue B OeckoHeuHO OombIive GyHKIUH, CBSI3b
MaTeMaTUYECKUN Mexy HuMH. [1epBoiii U BTOpOi
aAHAITN3 3aMeuaTeNIbHBIC PECITbI.
Monyns 4 Cp DOnemeHTapHbIe (QYHKIUU U UX CBOICTBA. 1 20 - -
Beenenue B IIpenen nocnenoBarensHOCTH. [Ipenen
MaTeMaTUYECKUN dbyukun. HerpepbIlBHOCTD QYHKIIUY.
aHau3 OKBHUBAJICHTHBIC OECKOHEYHO MaJIbI€.
Monyinb 4 Cp KonTponbhas padota 4 o reme 1 21 - - IIpoBepsiemoe 3ananue 4
Beenenue B "BBeneHue B MareMaTU4eCKUii aHaInu3' o teMe "BBenenue B
MaTeMaTUYECKUI MaTeMaTUYeCKUi aHau3"
ITA [TpomesxyTounas arrectanus (3a4€T) 1 0,35 - -
KonTpone | Dk3ameH 1 8,65 - - Bompocel  k  3K3amMeRy|
NoNo 1-43
Hroro:| 180 -




Bun

®opMbI TEKYLIETO

[MePEMEHHBIX

GyHKIHH.

Mopnyas (pa3nen) | yueOHOM Ha"MeHOBamfe TEM AT Cemectp Obnem, Bbanabl | UaTepakTus, 4. KOHTpPOJ/1s
padoThI (yuenoii paGors) e (HauMeHOBaHMeE
Monayisb 5. Jlek 1 3agauu, IPUBOIAIINE K TOHATHIO 2 2 - -
Jluddepennnanpable IIPOM3BOJHOMN, IIpaBUiIa
CUMCIICHHS nuddepeHnrpoBanus GyHKITUH.
(YHKIIUY OJTHOU [Tonsitre muddepernmrana GyHKIIIH.
[IEpPEMEHHOI [Tpon3BoIHBIE BBICHIUX MOPSIKOB.
[Toustue @HII. YacTHble TPOU3BOAHBIE U
IuddepeHmans IepBoro Nopsijaka
JuddepeHnnansl BBICIIUX MOPSIKOB.
Monyns 5. Ip1 Haxoxnaenue npousBogHON QyHKITUH, 2 2 - -
Jluddepennmanpabe 3a/laHHBIX SIBHO, HESBHO,
MCUMCIICHUS napamerpuuecku. Jlorapupmuueckoe
(yHKIIMU OJHOU muddepenmpoBanue. [Ipumenenue
[EPEMEHHOM muddepeHmana K npuOInKEHHBIM
BbIYMCIIeHUAM. [IpaBuna Jlonurans
Monyis 5. Cp HccnenoBanue GyHKIMA IPU HOMOIIN 2 20 - -
JnddepennunanbHbie IIPOU3BOJHOM.
MCUMCIICHUS
(yHKIIMN OJHOU
[IEPEMEHHOMN
Moyis 5. Cp KonTpomnbHas padota 1 mo Teme 2 20 - - [TpoBepsiemoe 3amanue 1
JluddepennunanbHbie "IuddepeHnunanbHbIe HCUUCICHUS 110 TeEME
VICUMCIICHHS GbyHKIIMM OJHON IepeMeHHOM" " TudbdepenumanbHble
(byHKLIHU OJTHOM MCUNCIIEHUS QYHKIIUN
[EPEMEHHOMN OJIHOM IEpEMEHHOM"
Monyis 6. Ilp 2 ITpousBonHbie U 1UbPepeHIaTbI 2 2 - -
DyHKIUN BbIcIIUX nopsiakoB OHII.
HECKOJIbKUX JuddepenumrpoBanue HeIBHOM




Buna . ®opMbI TEKYLIETO
. HaumeHoBaHHe TeM 3aHITHIH Oo0nbem,
Mopnyas (pa3nen) | yueOHOM . Cemectp Bbanabl | UaTepakTus, 4. KOHTpPOJIs1
padoThI (yuenoii paGors) e (HauMeHOBaHMeE

Monys 6. Cp DYHKIIUYA HECKOJBKHUX MEPEMEHHBIX. 2 20 - -
DyHKIUU [TpousBoaHbie U AU GEepeHIIna.
HECKOJIBKUX [TpuGinxKEHHBIE BEIYUCIICHUS.
[1EPEMEHHBIX KacarenbHas 1 HopMab.
Monyis 6. Cp KonTponbHas padbota 2 1o Teme 2 20 - - [IpoBepsiemoe 3amanue 2
DyHKIUU "@OYHKIHUHA HECKOJIBKUX ITEPEMEHHBIX" o Teme "OyHKINN
HECKOJIbKUX HECKOJIbKUX
[epEMEHHBIX MepeMeHHbIX"
Monyis 7. Jlek 2 [loHsiTHE HEONPENEIIEHHOTO UHTETPAJIA. 2 2 - -
HeormnpeneneHHslit HenocpencTBeHHOE UHTErpUPOBAHUE.
VHTETpAIl. WNurerpuposanue 1o yactsam. [lonstue
OnpeneneHHbIH ornpeneneHHoro uHrerpaina. Gopmyna
MHTErpa Hprorona-JleiiOuuna. UurerpupoBanue

MOJICTAHOBKOM, NHTETPUPOBAHUE 110

yacTsAM. [JoHsATHE KOMIIJIEKCHOTO YncIa.

JleiicTBYS HaJl KOMIUIEKCHBIMH YHCIIAMH
Monyns 7. Ip 3 WuTerpupoBanue TPUTOHOMETPHUUECKHUX 2 2 - -
Heomnpenenennslit ¢ynkuuit. MaTerpupoBanue
WHTErPaJL. palMOHATIBHBIX PYHKIMH U APOOEH.
OnpeneneHHbIin Beruucnenme HecoOOCTBEHHOTO
MHTETpal uHTerpasa. Beruncienue miomanen

IUIOCKUX (DUTYp B 1€KaPTOBBIX

KoopAuHaTax. Berumncienne o0beMoB Ten

0 IJIOLIAASIM MApAJIIENIbHBIX CEUEHUN
Monyns 7. Cp Heonpenenennslii naTErpa. 2 21 - -
Heonpenenenuslit Onpenenennsiii uHTErpai. Mx
MHTETpaJl. BBIUMCJIEHHE METOIaMU MOJIBEICHUS 10
OnpeieneHHbII muddepeHman, noaCTaHOBKU, MO
MHTETpal yacTsiM. HecoOCTBEeHHBIH HHTETpal.




Buna . ®opMbI TEKYLIETO
Mopnyas (pa3nen) | yueOHOM Ha"MeHOBamfe TEM AT Cemectp Obnem, Bbanabl | UaTepakTus, 4. KOHTpPOJ/1s
padoThI (yuenoii paGors) e (HauMeHOBaHMeE
Monyns 7. Cp KoHnTtposnbHas pabora 3 o Teme 2 21 - - [IpoBepsiemoe 3aganue 3
Heonpenenennslii "HeonpenenéHHplii HHTETpaJl. 10 TEME
WHTETpall. OnpenenéHuplii uHTErpan” "Heonpenenéuusiit
OnpeeneHHbIi MHTErpall.
MHTErpail OnpenenéHubii
uHTerpan”

Monyns 8. Teopus |Ilp 4 [TonsTre QyHKINN KOMIUIEKCHOTO 2 2 - -
byHKIIH nepemerHoro. [Ipenen u HenmpepsIBHOCTH
KOMILJIEKCHOTO ¢byskr. OCHOBHBIE AJIEMEHTaPHbBIE
[EPEMEHHOTO (GYHKINU KOMITJIEKCHOTO TIEPEMEHHOTO.
Monyns 8. Teopust |Cp KoMmekcHble ynciia, n1eiicTBUsS Hall 2 22 - -
byHKITIN HUMH. OYHKIUS KOMIUIEKCHOTO
KOMILJIEKCHOTO MEPEMEHHOT0. AHATUTHYECKHE (DYHKIIUU.
[IEPEMEHHOI0 Ycenosug Dinepa-Jlamamoepa.
Monyns 8. Teopus |Cp KonTtponsHast pabora 4 o Teme "Teopust 2 22 - - [IpoBepsiemoe 3amanmue 4
(byHKIIT (GYHKLIMU KOMITJIEKCHOTO IIepeMeHHOro" o teMe "Teopus
KOMILJIEKCHOTO (YHKIINN KOMITJIEKCHOTO
[IEPEMEHHOTO nepeMeHHoro"

IT1A [TpomexyTouHas aTTectanus (3a4€T ) 2 0,25 - -

Kontpons |3auér 2 3,75 - - Bomnpocs! k 3auéry NeNe

1-56
Hroro: 180 -




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)

Monyns 9. Jlek 1 Jubdepennmanbapie ypaBHEHHS 3 2 - -
JuddepeHnnanbHbIe nepBoro nopsiaka. Juddepernmansabie
YpaBHEHUS yYpaBHEHHUS BTOPOTO MOPSAKA.

OpuruHansl 1 UX U300paKeHUS.

[IpeoOpazoBanue Jlamnaca. Teopemsr

Pa3IoKEHUS.
Monyns 9. Ip1 Pemenue 1Y 1 nopsiaka. Pemnenue 1Y 2 3 2 - -
JudbdepennmaibHbIe MopsIIKa
YpaBHCHUS
Monyns 9. Cp Nzydenne temsbl "Iuddepennmanpapie 3 30 - -
JudbdepennmaibHbIe ypaBHeHUA"
YpaBHECHUS
Monyns 9. Cp Brinonaenne KOHTpOIBHOM paboTh! 1 Mo 3 15 - - [TpoBepsiemoe 3ananue 1
JluddepennunanbHble teme "Jluddepennmansusle ypaBHeHus" 10 TeEMeE
YpaBHEHUS " Tudpepennnanbubie

ypaBHEHUs".

Monyns 10. Ip 2 Tabnuia OpUrMHAIOB U U300PAKEHUIA. 3 2 - -
OnepanuoHHbIE Pewenune 1Y u ux cucrem
MICUMCIICHUS OTIePAIMOHHBIM METOJIOM
Monys 10. Cp OpurnHaib! 1 N300paKeHHUS. 3 30 - -
OnepannoHHbIE [TpeoOpa3zoBanue Jlannaca. Pemenue
VCUUCIIEHUS nuHeHbIX Y 1 cuctem onepanyoHHbIM

METOJIOM.
Monys 10. Cp BrimonHeHne KOHTPOIIbHOW PabOTHI 2 110 3 20 - - [IpoBepsiemoe 3ananue 2
OrnepaniuoHHbIE teme "OnepaluoHHble UCUUCTEHUS" o teme "OnepanyuoHHbIe

M CUYUCIICHUA

ncynuciaeHus"




Mopnyas (pa3aen)

Bun
y4eOHoi
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHoOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)

Moayns 11. Psaasbl

Jlek 2

Yucnosblie psibl. CXOAMMOCTD YHCIOBBIX
psinoB. CreneHnsie psabl. O6nacTb
cxogumoctu. CiyJaifHbie COOBITHS,
orepanuu B anreOpe coObITHH,
BEPOSITHOCTH COOBITHSI, CBOMCTBA
BEpOSTHOCTH cOObITHS [IpaBumna
BBIYHCIICHHS BEPOSATHOCTEH. DIIEMEHTHI
KOMOMHATOPHKHU. J{UCKpeTHbIE U
HEINPEPBIBHBIE Cy4YaliHbIE BETUYHHBI,
3aKOHBI X pacnpeneeHus, YucaoBsie
XapaKTEPUCTUKU CIIyYalHBIX BEIHUUH U
HUX CBOICTBA.

Monayns 11. Psaasl

Ip 3

OyHKIIMOHANBHBIE Psbl. Psasl Dypee.

Mopyns 11. Panet

Cp

YuciaoBble U QYHKIUOHATIbHBIE PSIJIbI.
[Ipu3Haku cXO0IUMOCTH, 00JIaCTh
cxonumoctu. Psager Oypsoe.

30

Moayns 11. Psaasr

Cp

BrinonHenue KOHTpoJIbHOM paboThl 3 MO
teme "Psnpr".

20

[IpoBepsiemoe 3amanne 3
o teMe "Psaanr".

Monyins 12. Teopus
BEPOSTHOCTEUN U
MaTeMaTH4YECKast
CTaTHCTHKA

Ip 4

ITonHast BeposiTHOCTB, (hopmyiibl baiieca.
IToBTOpHBIE HE3aBUCUMBIE UCTIBITAHMS.
®opmyna beprymu. AcumMnroTudeckue
dbopmynel. ['enepanbHas v BEIOOpOYHAS
COBOKYITHOCTH. [I0BEpUTEIIBbHBIN
nHTepBajl. ToyeuHble OLIECHKH YUCIOBBIX
XapaKTEPUCTUK CIIy4alHbIX BEJIUYHH.




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Mopyns 12. Teopus | Cp Teopus BeposiTHOCTEHN U 3 30 - -
BEPOSATHOCTEH U MaTeMaTHYeCKasl CTAaTHCTHKA
MaTeMaTHYECKas
CTaTHCTHKA
Monynsb 12. Teopus | Cp BrlinonHeHHE KOHTPOJIBLHOM paboTHI 4 1O 3 22 - - [IpoBepsiemoe 3ananue 4
BEPOSTHOCTEN U teme ""Teopus BeposiTHOCTEH 1 o Teme "Teopust
MaTeMaTHYECKas MaTeMaTHYeCKasi CTaTUCTHKA" BEPOSTHOCTEH 1
CTaTHCTHKA MaTeMaTHYECKast
CTaTUCTHKA".
ITA [TpomexxyTounas arrecranus (3K3aMeH) 3 0,35 - -
KonTponp |Dx3amen 3 8,65 - - Bormpocsr k 3k3aMeny
NoNo 1-74
Hroro; 216 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Jucuunnunsl "Beiciias Mmatemaruka -1, 2, 3" peanusyroTcst ¢ IpUMEHEHHEM JUCTaHIIHOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

CamocrosTenbHass paboTa CTYIEHTOB TPEAyCMAaTPHBAET BBINOJHEHHE 3aJaHuld K
IPaKTUYECKUM paboTaM, IIPOBEPSEMBIX BPYUHYIO 110 TeMaM Kypca, U3y4eHHEe MaTepualloB JIEKIHH,
00pa310B pelIeHMs] IPAKTUYECKUX 3a/IaHUH, BHIIIOJHEHUE 3aJaHUN 11 CAMOKOHTPOJIS.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

OCHOBY TEOpPETHYECKOTO0 OOyUeHHsS! CTYIEHTOB COCTaBJISIIOT JICKIUH, B XOJI€ KOTOPOM
IpernoJiaBaTesb U3j1araeT OCHOBHbIE, HAU0OJIee CI0XKHbIE IIOHATHS TEMBI, a TAKXKE CBSA3aHHbIE C HEl
TEOPETUYECKHE M MPAKTUYECKHE MPOOIEeMbl, NaéT PEKOMEHAAUHU Ul MPAKTUYECKOTO 3aHATUS U
yKa3aHUsl U1 BBIMOJIHEHUS] CaMOCTOSTENbHOM paboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYarOUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasia, oOpaiias BHUMaHMEe Ha (DOPMYJIMPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
U3y4aeMOl TUCIMILIHHEL JKemaTeabHO OCTaBIATh B pab0ounX KOHCIIEKTaX MOJIsl, HA KOTOPBIX JENaTh
IIOMETKH, MOAYEPKUBAIOLINE 0COOYIO BAXKHOCTh TEX MJIM MHBIX TEOPETHUECKUX MOJOKEHUH.

CamocrosiTenbHass paboTa CTYJEHTOB SIBJISIETCS Ba)KHBIM BMJIOM Y4€OHOW AESITEIbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMsl [0 3aJaHUI0 U IpH
METOJMYECKOM PYKOBOJCTBE MPENOJaBaTesl, HO 0€3 ero HemoCPEACTBEHHOIO yUacTHsI.

B npomnecce camocrosiTenbHON paboThl CTYIEHT MPUOOpPETaeT HABBIKUM CaMOOpPraHM3alluy,
CaMOKOHTPOJIS, CAMOYIPABJIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CyObEKTOM y4eOHOM
JESATEIIBHOCTH.

B Xxoxe moAroToBKM K MPaKTHYECKUM 3aHATHSAM CIIENYET U3YYUThb KOHCIEKTHI JIEKLIHW, U
PEKOMEHIOBaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALUH IIPENOAaBaTeNs.

Ha npaxkTudecknx 3aHATHAX CTYIEHTHI PEIIAIOT 3a/1a4y I10J PyKOBOJICTBOM IIPENOJAaBATEIS.
[TpakTudeckue 3aHATHSA TOCBSILEHBl M3YUYEHUIO HanOoJee BaXKHBIX U CIOXKHBIX TeM YueOHOH
JUCLHUIIIIMHBI U CITY’KaT JUIsl 3aKPEIICHUs N3yYEHHOT0 MaTepHaia.

BaxHbIM KpUTEpHEM YCBOCHHS TCOPUU SBIICTCS YMEHUE PEIIATh 3aJa4d Ha IIPOWIECHHBIN
matepuan. Ilpu pemeHun 3amad HYKHO OOOCHOBATh KaX/AbI JTalm pelIeHUs, HCXOIsi U3
TEOPETUUECKUX ITOJIOKEHUHN U3ydaeMoro Kypca. Eciy cTy1eHT BUIUT HECKOJIBKO ITYTE€H PEILEeHMS, TO
OH JIOJDKEH CPaBHUTH UX U BbIOpaTh caMblil palioHanbHbIN. Pelenue 3ai1a4 U npuMepoB claeayeT
u3jaraTh MoApOOHO, BBIYHMCICHMS pacloyiaraTb B CTPOTOM IOPSJKE, OTAENSAS BCIOMOTraTeIbHbIE
BBIUMCJIEHHS OT OCHOBHBIX. [l0TydeHHbII OTBET cieayeT IpoBepsITh CIOCOOaMHU, BHITEKAIOIIUMH U3
CyllecTBa JaHHOM 3ajnayu. PelleHwe 3amad ONpEAENIEHHOrO THIIA HYKHO IIPOJOJDKATh 10
npuoOpeTeHus TBEPABIX HABBIKOB B PEIICHUU.

Bo Bpems wu3ydeHHMs MOy CTYIEHTBI CaMOCTOSITENIBHO BO BHEAYJIUTOPHOE BpeEMs
BBIIIOJIHSIIOT IIPOBEPSEMOE 33JIaHUE U CAAOT €r0 IMPETNOIaBaATEN0 Ha IPOBEPKY 10 3a4ETHON HEJENH.
[TpoBepsieMoe 3agaHMe JOKHO OBITH BBIOJHEHO aKKypaTHO, IMOCIIEA0BaTeNbHO, 00OCHOBaHHE
pelIeHus: U OTBET 00s3aTeIbHbI B KAXKIOM 3aJIaHUH.

Ha 5x3ameHe BBICHAETCs, IPEXKIE BCErO, OTYETIIMBOE YCBOCHHME BCEX TEOPETHYECKUX U
IIPAKTUYECKUX BOIPOCOB NPOrpaMMbl M yYMEHHME NPHUMEHATH IOJYYEHHBIE 3HAHHUS K PEUICHUIO
npakTUdeckux 3amad. OmnpeneneHusi, TEOPEMBbl, MpaBUia JOJDKHBI (OPMYIMPOBATHCS TOYHO U C
MOHMMAaHHUEM CYILECTBA JIeJIa; pelIeHre 3a/1ad B MPOCTEHIINX CIydasiX JOJIKHO BBIIOJIHATHCA 0€3
OLIMOOK M YBEpEHHO; BCsIKask MMCbMEHHas U Tpaduueckast paboTa J0JKHA OBITH ClIeaHa aKKypaTHO
u 4é€rko. TonbkOo TpU BHINOJHEHUH OTHX YCIOBUM 3HAHUS MOTYT OBITb TMPU3HAHBI
YJIOBJICTBOPSIOIIMMHU TPEOOBAHUSM, PEABSBIAEMBIM IIPOTPAMMON.

IIpy mMOATOTOBKE K DK3aMEHY CTYACHT JOJDKEH IOBTOPHO M3Yy4YUTh KOHCIIEKTBI JICKLIMHM U
PEKOMEHIOBAaHHYIO OCHOBHYIO U JOIOJHUTEIBHYIO JINTEPATYPy, IPOCMOTPETH PELICHUS OCHOBHBIX
3a[a4, PEIIEHHBIX CAMOCTOSATENBHO U HA IPAKTUYECKUX 3aHATUAX, A TAK)KE COCTABUTH ITMCbMCHHBIE
OTBETHI HA BCE BOIIPOCHI, BHIHECEHHBIE HA K3aMCH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecrp Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
[IpoBepsemoe 3ananue 1 mo teme
. OTK-1 "Jluneiinas anredpa’
1 OIK-1 [IpoBepsiemoe 3aanue 2 Mo Teme
"BekTopHas anredpa"
1 OIK-1 [IpoBepsemoe 3aanue 3 o Teme
"AHanuTtuueckas reoMerpus’”
1 OTK-1 [TpoBepsiemoe 3ananue 4 1o Teme
"BBenenne B MaTeMaTudecKuii aHaians"
1 OIIK-1 Bomnpocs! k 5k3ameny NeNe 1-43
[TpoBepsiemoe 3ananue 1 no Teme
2 OIK-1 "InddepeHnnanbHbIe NCUNCITICHUS
(GyHKIIUU OJTHOU TTepeMeHHO"
[TpoBepsiemoe 3aanue 2 1o Teme
2 OIlK-1 "@YHKIMY HECKOJIBKUX TEPEMEHHBIX "
IIpoBepsiemoe 3aanue 3 1o Teme
2 OIK-1 "HeonpeneneHHbll HHTErpaJl.
Onpenenénuplii unTerpan”
[IpoBepsiemoe 3aanue 4 1o Teme
5 OIK-1 "Teopust GyHKIHUN KOMITJIEKCHOTO
epeMeHHOoro"
2 OIIK-1 Bomnpockr k 3auéty NoNe 1-56
ITposepsiemoe 3ananue 1 o reme
3 OIlK-1 "udpdepenunanbHble ypaBHeHUs"
[IpoBepsiemoe 3aianue 2 1o TeMe
3 OIIK-1 "OnepanroHHbIE UCUUCTICHUS"
3 OIK-1 [Iposepsiemoe 3aganue 3 no teme "Psabr”
[Iposepsiemoe 3ananue 4 no teme "
3 OIK-1 Teopus BeposATHOCTEN U MaTeMaTU4ecKas
CTaTUCTHKA"
3 OIIK-1 Bomnpocs! k ok3ameny NeNe 1-74

7.2. TunoBble 32JaHUS1 MM HHbIE MaTepPHAJIbl, HE00X0AMMBIe VI TEKYIero KOHTPOJIs

7.2.1 llpoBepsiemoe 3axanue 1 mo reme ""JInneitnas ajareopa"

(HaumeHnosanue OYeHoUHO20 cpedcmea)

TunoBble npuMepbI 3a1aHNI




3amaua 1
Jloka3aTh COBMECTHOCTh CUCTEMBI U PEIIUTh €€ TpeMs criocobamu: 1o ¢popmynam Kpamepa,
MeroaoM ["aycca u cpeacTBaMyU MaTPUIHOTO UCUUCIICHUS.

Howmep . . Howmep Cucrema JIMHEHHBIX
Bap. Cucrema JTHHEHHBIX YpaBHCHHUU Bap. ypaBHeHI/Iﬁ
4x, + 2x, — X +x, = -12, X, — X, —4X; +9X, = 22,
1 X+ 7X, — 5X,+2x, = -9, 11 X, +2X, —4X, =-3,
{ 2%+ X bx,+3x, = -8 {le —3X, + X; +5X, =-3.
4x, — 3, + 2% - X, = 2 X, + X, —6X; —4X, =6,
2 X - 2%, X, - 44X, = -2 12 2X, 43X, +9X%; +5X, =6,
{ 2% + X - 4 + 7x = 6 Lxl +4X, +3%, — 2%, =12,
X, — 2X, + X, +2 X, = 1, — X, —9X, —4X; =8,
3 X, — 2X, + X, — 2x, = -3 13 2X, +TX, + 3%, + X, =6,
X = 2% + X + 6x, = 5 3X, +5X, + 2%, +2X, = 4.
X, — 2X, X, — X, = 1, X, + X, +3X%;, —2X, =1,
4 X, + 2X, X + X, = 3 14 2X, 42X, +4X; — X, =2,
X, - 6x, 3, - 3x, = -1 4x, +4x, +10x, —5%, = 4.
X+ X - X + 2 = 3 X = 2%, + X, = =3,
5 X + X - X - 2, = -1 15 33X, — X, —2X%; =1,
X + X - X + 6x = 7 2%, + X, —2X, — X, = 4.
2X, + X, — X, = 2, X, + 77X, —2X3 +3X, =3,
6 2x, — X, + X, = 2 16 3%, +5X, + %X, —2X, =5,
2%+ X, o+ X = 4 —2X, +5X, —5X; + X, =—4.
8x, 6X, 4x, + 2x, = 16, — 2% + X, = 3% + X, =4,
7 8x, — 6x, ax, - 2x, = 8, 17 4%, + TX, —2X; — 2X, = -6,
12x, - 9x, 6x, + x, = 20 2%, +8X%, — 5%, — X, = —10.
2X, + X, + X, = 5 X, —2X, +4X; +3X, =9,
8 2X, + X, X, = 3 18 2%, +3X, + X3 + 2%, =4,
4x, 2X, + X, + 3x, = T. 4%, — X, +5%; + X, =6.
2X, - X, X, + X = 3 X, + X, +2X; +2X, =1,
9 2x, — X, 2%, — X, = 2 19 2X, — X, +2X; — X, =4,
6x, - 3X, ax, - 3%, = -L AX, + X, + 6X, + 5%, =—6.
X, - 2X, X, + X, = 1 2X, + X, + 3%, + X, =11,
10 X, — 2X, X, X, = -1 20 2X +3X, + X3 =X, =1,
X, — 2X, X, + 5x, = 5. 3%, 42X, + X3 +2X, =5.
3agaua 2

HccnenoBaTh U HaifTH o0Iee peleHrue CUCTEMbI TMHEWHBIX OHOPOIHBIX YPAaBHEHUI.




Howmep . . Howmep N N
CucreMa JTHHEHHBIX YpaBHCHUU Cucrema TUHEHHBIX YpaBHCHUU
Bap. Bap.
3x, +3x, + 5%, — 2x, =0, X, — X, —4X; +9%, =0,

1 2X, + 2X, +8x, — 3x, =0, 11 X, +2X, —4x, =0,

2%, + 2X, + 4%, — X, =0. 2X1—3X2-|-X3 +5X4=0.
7%, —3X, + 7x, +17x, =0, X, —3%, —4%; + X, =0,

2 8x, —6X, — X, —95X, =0, 12 5%, —8x, —2%X; +X, =0,
4x, —2X, +3X, + 71X, =0. - 2%, — X, —10x; —5x%, =0.
X, +4x, —3X, +6X, =0, X, +5X, =3%X; + X, =0,

3 2X, +5X, + X, —2x, =0, 13 3X, +2X, —3X; +2X, =0,
X, + 7x, —10x, + 20x, =0. X, + X, + 3%, —3%, =0.
2X, — X, +3X, = 7X, =0, 2%, +2X, +8x%, —3x, =0,

4 6X, —3X, + X, —4x, =0, 14 3X, +3X, +5%; — 2%, =0,

4x, —2X, +14x, - 31x, =0. 2%, +2X, +4%X; =X, =0.
2X, +5X, + X, + 3%, =0, X, + X, —3X; +2X, =0,

5 4x, + 6X, +3x, +5x, =0, 15 2%, —3X, + X3 — X, =0,
4%, +14X, + X, + 7%, =0. 4%, — X, —=5X, + 3%, =0.
3X, +2X, + 2%, + 2%, =0, X, +3X, — X3 +2X%, =0,

6 2X, +3X, + 2X, +5x, =0, 16 2%, +5X, —8x%, —5x, =0,
9x, + X, +4x, —5x, =0. X, +4X, +5%; + X, =0.
9x, —3x, +5x, +6x, =0, 3X, —2X, —5X; +4x, =0,

7 6%, —2X, +3%; + X, =0, 17 6X, —4X, +4X, +3x%, =0,
9x, + X, +4x, —5x, =0. 9x, —6X, +3X;, +2x, =0.
2X, + X, + X, + 3%, =0, 5X, —5X, +10x, —x, =0,

8 4%, + 2X, + 3%, + 2%, =0, 18 OX + X, + 77X, +X, =0,
4%, +2X, + X5 + 2%, =0. X, +7X, +4X;, +3X, =0.
3X, + 2X, +5X, +4x, =0, 7%, +5X, +3X;, +6x, =0,

9 2%, + 3X, + 6X, + 8%, =0, 19 2%, — X, — X3 +4X, =0,

X, —6X, —9%; —20x, =0. X, +8X, +6x;—6X, =0.
3X, —2X, + X; —4x, =0, 4% — X, + X3+ X, =0,

10 2X, —3X, — 2X; + X, =0, 20 3%, +2X, —2X; + X, =0,
4X, — X, + 4%, —9x, =0. 9x, +6X, + X, +3x%, =0.

KpaTKOC ONMMCAHHUE U PErJIAaMEHT BBINNOJTHCHUSA

IIpoepsiemoe 3amanue 1 mo Teme "JIuHeiHast anreOpa" BBINOIHAETCS CTYJCHTaMHU
CaMOCTOSITENILHO U JIOJKHO OBITh CAAHO MPENOAABATENI0 Ha IPOBEPKY B cucteMe «Pocauctanr» 110
3auétHoi Henenu. Ha BeimonHeHue nposepsiemoro 3aganus orBoautcs 20 yacos. Homepa BapuaHToB
KOHTPOJIbHBIX 33124 ONPEAEISIFOTCS C OMOILBIO TaONHUIBI 1, TprueM HOMEp BapHaHTa KOHTPOJIbHON



3agaun | HaXOAUTCS 1O MepBoi OyKBe (paMUIIMM CTYACHTA; @ HOMEp BapuaHTa KOHTPOJIbHOH 3a/1a4H
2 HaXOAUTCH 110 NepBoi OyKBE UMEHU CTYyJIEHTA.

Taomuma 1
BbykBa A b B r pi| E.E K3 u K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BbykBa M H,IO 0.4 II P cI | T,1 Yy (ORC] X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpu BBINIOJTHEHUHU NTPOBEPSIEMOTO 3aJaHUsI HEOOXOUMO CTPOI'o MPUIEPKUBATHCS YKa3aHHBIX
HIDKEe TpaBwil. PaboThl, BBIOTHEHHbIE 0€3 COONIONEHHS STHUX MpPaBWI, HE 3aUUTBHIBAIOTCA U
BO3BPALIAIOTCA CTYACHTY Ul IepepadOTKH.
1. Kaxxioe npoBepsieMoe 3aJaHU€E JOJKHO ObITh BBIIIOJHEHO B OTAEJIBHOM TETPAH B KJIETKY CUHUMU
WIN YEPHBIMH YEpHUIAMH.
2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaau IOJDKHBI OBITH SCHO HAmHMCaHBI (paMuiIns, UM H
OTYECTBO CTYJEHTa, Ha3BaHUE NUCLUIUIMHBI, HOMEpP MPOBEPSIEMOro 3aJaHMsl; 3/1eCh XK€ CIeIyeT
yKa3aTh Ha3BaHHUE y4yeOHOro 3aBe/ieHus. B KoHIle paboThI clieAyeT MOCTaBUTh J1aTy €ro BbIIOIHEHUS
U MOAIHUCH CTYJICHTA.
3. B paboTy n0mKHBI OBITH BKITFOUEHBI BCE 3a/1a4H, YKa3aHHBIEC B 3aJJaHUH, CTPOTO 110 TIOJI0KEHHOMY
BapuaHTy. Pemienus 3agau Ha/lo pacroyiarath B OPsJIKE BO3PACTaHUs UX HOMEPOB.
4. Ilepen pemieHHEM KaxI0M 3aa4u HAJI0 MOJHOCTBIO BIUCATH €€ ycloBue. Eciau ycioBue 3agauu
uMeerT oOLIyr0 (GOPMYIHPOBKY, TO, HEpENuChIBas €ro, cieayer oOllue AaHHbIE 3aMEHUTb
KOHKpPETHBIMHU, B3STBIMU M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3a/laHusl, HE pellMB JOCTaTOYHOIO KOJMYECTBa 3ajady 10 Marepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHi0. OIBIT TOKA3bIBAET, YTO Yallle BCET0 HEYMEHUE PELIUTh Ty WU
MHYIO 33J1a4y BbI3bIBAETCS TE€M, YTO CTY/AECHT HE BBINOJIHWI 3TO TPeOOBAHHE.
5. Bce 3amaHusg nomkHBI OBITH BBUIOKEHBI Ha CalWT JUid TNPOBEPKH IPENojaaBaTeieM B
COOTBETCTBYIOILEM Pa3Zeiie JUCIUIIINHBI.

Kpurepuu onenkmn:
- OLICHKA «3a4TEHO» BBICTABIIAETCS CTYIEHTY, €CIIU PAaBUIIBHO BBINOIHEHO He MeHee 70 % 3ananuii;
- OIICHKA «HE 3a4TEHO0» BBICTABIISIETCS CTY/ACHTY, €CJIM IIPaBUIIbHO BBINOIHEHO MeHee 70 % 3amaHuil.

7.2.2. lIposepsiemoe 3aganue 2 no reme "'Bekropuas aareopa"

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossle npuMepsl 3aaHUl

3agaua
ITo xoopaunaram BepiuH upamuasl ABC/I cpenctBamu BEKTOpHOM anreOpbl HANTH:

1) nmuns! pedep AB u AC;

2) yron mexny peobpamu AB u AC;
3) miomans rpanu ABC;

4) mpoekuuto Bektopa AB u AC;

5) 06beM MHpaMHU/IBL.

Homep | Koopaunats! Toukn | Koopaunatel Toukn | Koopaunatsl Toukn | KoopaunaTel ToUku
Bap. A B C |
1 (1,2;3) (-1;3:6) (-2;4:2) (0;5;4)
2 (-1,2;0) (-2;2;4) (-3;3;0) (-1;4;2)
3 (2;2;3) (-1;2;0) (0;3;3) (2;4;-5)




Howmep | Koopaunartsl Touku | Koopaunatel Toukn | Koopaunatsl Touku | KoopauHaThel TOUKH

Bap. A B C i
4 (0;-1,2) (-1;-1;6) (-2;0;2) (0;1;4)
5 (3,0;2) (2;0;6) (1,1,2) (3;2;4)
6 (0;2;-1) (-1,2;3) (-2;3;-1) (0;4)
7 (2;3;2) (1;3:6) (0;4;2) (2;5;4)
8 (1,0;2) (-2;0;6) (-3,1,2) (-1,2;4)
9 (2,0;3) (1,0;7) 0;1,3) (2,2;4)
10 (-2,1,3) (-113) (2,0;2) (2,0;4)
11 (2:4;-6) (1,;3;5) (0;-3;8) (3,2;3)
12 (-2;3;5) (1,-3:4) (7:8;-1) (-1,2;-1)
13 (1,3;5) (0;2,0) (5;7,9) (0;4;8)
14 (3:-5;2) (4,51 (-3,0;-4) (-4,5;-6)
15 (4,5,2) (3,0,1) (-1,42) (5,7;8)
16 (5:1,0) (7,0,1) (2,1,4) (5,5;3)
17 (4,2;-1) (3,0;3) (8,0;4) (5:-1,-2)
18 (4,-3;-2) (2,2;3) (-1,-2;3) (2;-2;-3)
19 (3:11) (1,40 L7 (3:-4;-1)
20 (2;2;0) (-2;3;-2) (2:-3;3) (1,5;5)

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

IIpoepsiemoe 3amanue 2 mno Teme "BekropHas anreGpa" BBINOJMHSETCA CTYJCHTaMHU
CaMOCTOSITENIBHO JIOJDKHO OBITh CIAHO NPETOAABaTeI0 Ha MPOBEPKY B cucreMe «PocaucTtanTy 1o
3auétHoi Henenu. Ha BeimonHeHne nposepsiemoro 3aganus orsoaurcs 20 yacos. Homepa BapuaHToB
KOHTPOJIbHBIX 33]1a4 ONIPEAEIISAIOTCS C TOMOIIBIO TaOIUIB! 1, MpuyeM HoOMep BapraHTa KOHTPOJIbHOM
3a1aun | HaXoAUTCs 1O MepBoi OykBe (paMUIIMM CTYAECHTA; a HOMEp BapuaHTa KOHTPOJIbHOH 331241
2 HaxoJuTCs MO NepBoi OyKBe UMEHU CTYACHTA.

Tabmura 1
byka A b B r pi| E.E K,3 4! K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,4 I1 P c | T,1 v (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BBITTOTHEHUH TTPOBEPSIEMOTO 33aJaHHUSI HEOOXOTUMO CTPOTO MPHUIEPIKUBATHCS YKa3aHHBIX
HIDKEe TpaBuwil. PaboThl, BBIMOJHEHHbIE 0€3 COONIOJIEHHS 3TUX MpPaBWI, HE 3aUUTBHIBAIOTCA U
BO3BPAILAIOTCS CTYICHTY JUIS IIEpepadOTKH.
1. Kaxxnoe npoBepsieMoe 3aaHne JOIHKHO OBITh BBIMIOJIHEHO B OT/IEIBHOM TETpaIu B KJIETKY CHHUMHU
WIIN YePHBIMH YEPHUIAMHU.
2. B 3aronoBke paOOThl Ha OOJOXKKE TETPaau NOJDKHBI OBITH SCHO HAmMCaHbl (paMuius, UM H
OTYECTBO CTYJICHTa, Ha3BaHHE AWCIMIUIMHBI, HOMEP IPOBEPSIEMOrO 3aJaHMS; 37IECh JK€ CIEIyeT



yKa3aTh Ha3BaHUE y4eOHOTO 3aBesieHHs. B KoHIIe pabOTHI ClieyeT MOCTaBUTh ATy €ro BHITOTHEHUS
Y TIOJIIIUCH CTY/CHTA.

3. B paboTy n0mKHBI OBITH BKIFOUEHBI BCE 3a/1a41, YKa3aHHBIEC B 3aJJaHUU, CTPOTO 10 TOJI0KEHHOMY
BapuaHTy. Pemenus 3agad Hago pacronarath B IIOPSIAKE BO3pAacTaHUS UX HOMEPOB.

4. Ilepen pemieHuEM Kak101 3a7a4u Ha/l0 MOJIHOCTBIO BhIUCATh €€ ycnoBue. Ecnu ycnoBue 3agaun
uMeeT oOLIyl0 (GOPMYIHUPOBKY, TO, HEpENHChIBas €ro, cieayer oOllue AaHHbIE 3aMEHUTb
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTte K  BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHI0. OIBIT IOKA3bIBAET, YTO Yalle BCET0 HEYMEHUE PELIUTh Ty WU
MHYIO 3aJ1auy BbI3bIBAETCS TE€M, YTO CTY/AEHT HE BBIIIOJIHII 3TO TPEOOBAHHUE.

5. Bce 3amaHusi A0KHBI OBITh BBUIOKEHBI HA CaWT Ui HPOBEPKHM MPENoJaBaTelieM B
COOTBETCTBYIOILEM PA3/ACIIe TUCIUIIINHBIL.

Kpurepun oneHku:
- OIICHKA «3aYTEHOY BBICTABJISIETCS CTYICHTY, €CJIM TPaBUIILHO BBINOIHEHO HE MeHee 70 % 3amanuii;
- OLICHKA «HE 3a4YTEHO» BBICTABIISIETCS CTYJEHTY, €CJIH MPAaBUIBHO BbINOJHEHO MeHee 70 %
3aJaHUM.

7.2.3. IIpoBepsiemoe 3aganue 3 mo reMe ""AHaauTH4eckas reomerpusa’
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunoBble NpUMepPsHI 3aTaAHUI
3anava 1
Hanbl  xoopnuHaTtel BepmiuH TpeyroiabHuka ABC. CocTaBUTh ypaBHEHUS CTOPOH
TPEYroJIbHUKAa, MCIUAaHbl, BBICOTBI U 6I/ICC€KTpI/ICI)I yria A, a TAKKC NPAMBIX, TPOXOOAIINX YEPE3
BEPILIMHBI TPEYrOJbHUKA W MapajUleNbHBIX €ro CTopoHaM. HalTu AIMHY BBICOTBHI, MEAHMAHBI U
OMCCEKTPUCHI.

Homep Koop/MHaTh! KoopuHaTh! Koop/HaTs!
Bap. TouKH A Touku B Touku C
1 (1,2) (3:4) (-1;2)
2 (4;2) (-3;6) (2:3)
3 (-3:1) (-2;4) (1:3)
4 (2;3) (-5:3) (-1,0)
5 (0;4) (-5;-1) (2;2)
6 (-1,2) (3:-2) (L;4)
7 (3:4) (2;1) (-2;-3)
8 (-4;1) (0;5) (4:2)
9 (5;0) (2;2) (-2;3)
10 (-3;2) (-1;5) 3:2)
11 (1;3) (-2;4) (-3;1)




Homep Koop/uHaTs! KoopHaTs! Koop/mHaTs!
Bap. ToukH A Touku B Touku C
12 (-2;3) (-5;-2) (1:2)
13 (-5;-1) (2:2) (0;4)
14 (0;5) (1;2) (3;-2)
15 (1;4) 3:-2) (-5:4)
16 3;2) (-1,5) (-3;-3)
17 (-2;-1) (3:4) (-1;2)
18 (4;2) (6;-3) (2:3)
19 (0;2) (1;5) (-2;-2)
20 (2;3) (4;5) (1:2)

3anaua 2

CocTaBuTh ypaBHEHUE IUIOCKOCTH P, MpoXosiiel yepe3 TOUKYy A NepneHANKYISIPHO BEKTOPY

N
BC . Hanmcarp ee oOmiee ypaBHEHHE, a TakK€ HOPMaJIbHOE YpPaBHEHHE IJIOCKOCTH B OTpE3Kax.

CocraBuTh ypaBHEHHE IIOCKOCTH P, mpoxomsimeii yepe3 Touku A, B, C. Haiitu yrom mexmy

wiockoctssmu P u P,. Haiitu paccrostaue ot Touku /{ 1o miuockoctH P.

HOMep KOOp,I[I/IHaTBI TOYKHN KOOpI[I/IHaT bl TOUKHU KOOpI[I/IHaTLI TOYKHN KOOp)lI/IHaTBI TOYKHN
Bap. A B C )i
1 (2,5;3) (1,3:5) (0;-3;7) (3:2;3)
2 (-2;3;5) (1;-3;4) (7;8;-1) (-1;2;-1)
3 (1,1,2) (2:3;-1) (2;-2;4) (-1,2;2)
4 (1;3;5) (0;2;0) (5;7;9) (0;4;8)
5 (3:-5:2) (4,5,1) (-3;0;-4) (-4:5;-6)
6 (4,5;2) (3;0;1) (-1,4:2) (5:7:8)
7 (5;1;0) (7;0;1) (2;1;4) (5;5;3)
8 (4;2;-1) (3;0;4) (0;0;4) (5;-1;-3)
9 (4;-3;-2) (2;2;3) (-1;-2;3) (2;-2;-3)
10 (3:1.1) (1:4:1) (1:17) (3:4:-1)
11 (1;2;3) (-1;3;6) (-2;4;2) (0;5;4)
12 (0;-1;2) (-1;-1,6) (-2,0;2) (0;1;4)
13 (2:3;2) (1,3;6) (0:4,2) (2:5:4)




14 (1,0;2) (-2;0;6) (-3:1,2) (-1,2;4)
15 (2;0;3) (1,057) (0;1,3) (2,2;4)
16 (0;2;-1) (-1;2;3) (-2;3;-1) (0;4;1)
17 (2;2,3) (-1;2;0) (0;3:3) (2,4;-5)
18 (-2;-2;3) (1,2;5) (0;1,0) (2:6;4)
19 (-2;,1;3) (-1;,1;3) (2,0;2) (2,0;4)
20 (-1;2;0) (-2;2;4) (-3;3;0) (-1,4;2)
3agaua 3

Ipsimast | 3amana B mpocTpaHcTBe OOIIMME ypaBHEHHsMU. Hamucarh ee KaHOHHYECKUE M
napamerpuueckue ypaBHeHus. CocTaBUTh ypaBHEHHE NpsMoi |, mpoxomsmieii depe3 Touky M

napajiesabHo mnpsiMod | v BbIUMCINTD paccTosiHMe Mexay Humu. Haiitu mpoekuuto Touku M Ha
npsmyto | u Touky nepeceuenus npsmon | u mockoctu P.

Homep Obmwe ypasHeHue KoopauHats!l O6wire ypaBHEHHE
Bap. npsiMoii | TOUYKH M miockoctu P
1 {::;;_22:20 (1;2;3) 2x—3y+42-6=0
2 {ii N ;/ N ;Z_f(;o(’)_ (2;1;-1) X—Ty+4z-1=0
3 {ii;iy;ziz;fo:_ © (0;2;-1) X—2y+37-4=0
4 {iitii R §Z+_61:0?’ (2;0;-1) X+Y+2+4=0
S {:;_5;;_2;:2:8 (2;0;-3) 7X+y-47-5=0
6 {2::;;_2;_3;_05_ (05-1;1) 2X—7y+37+5=0
7 {iiii;;f;ob_ (0;3:1) X+6y—32+8=0
8 {iz . 3): N :z),z+_62::o(_)’ (-1,0;3) X—2y+5z2-6=0
9 {ix_;jyj; :2:8_’ (-1;1;0) X+2y—2+5=0
10 {;:ff,t;_f:_oo (2;1,1) BX—y-z+1=0
11 {5;3:2;:;:8 (-1;2;-3) 4X+y+3z+1=0
12 {:Tf_y 2y 2+21+:10:_ > (2;0;3) 2X—5y—27-6=0
13 {2;—3;3;22:222 (3;2;-1) 3x—-y-2z+1=0
14 {;:—yy_fi :i:g_’ 0;-2; 1) 4Xx—6y+z+1=0
15 {ii}};:i:iig (-1;2;-1) 6x—3y+z-2=0
16 {ix__a:j,y:ZZ_Z ;:60:_ ° (0;1;-3) X+5y+22+3=0




17 {ifliilif:ﬁ (1;-1;1) 2x+7y-2-3=0
18 {iiiiy;,iii:é’ (-3:3:1) 3X+5y—22+3=0
19 {2)(_—|—y6+yz—+5i - 2’: 0. (-1;1;3) 2x—4y+7-2=0
20 {)2<)fk_y2+yz_+2; ;3_: > (0;1;-1) 6X+7y—6z+1=0

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA

IIpoBepsiemoe 3ananue 3 1o TeMe "AHaTUTHYECKasi TEOMETPUs" BBIIOJHACTCS CTYACHTaMU
CaMOCTOSITENIbHO U JIOJKHO OBITh CAAHO MPENOAaBATEN0 Ha IPOBEPKY B cucreMe «Pocauctanr» 110
3auétHoil Henenu. Ha BbimonHeHue nmposepsiemoro 3aganus orBoautcs 20 yacoB. Homepa BapuanToB
KOHTPOJIbHBIX 33/1a4 ONPEIEISIFOTCS C HOMOILBIO TaONIUIB! 1, TpruueM HOMEp BapHaHTa KOHTPOJIbHON
3amaun | HaXOAWTCS O MEepBOi OyKBE (paMUIIMH CTYACHTA; @ HOMEp BapuaHTa KOHTPOJIHHOH 3a/1a4u
2 HaXOAUTCH 10 NepBoii OyKBe UMEHU CTYyJIEHTA.

Tabnmma 1
BykBa A b B r Ji| EE | K3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBpa M | HIO | 0,4 11 PY | CUI | TII v DD | X[
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIIOJTHEHUH TPOBEPSAEMOTO 33JaHUSI HEOOXOIMMO CTPOTO MPUIEPKUBATHCS YKA3aHHbBIX
HIDKe TpaBuwi. PaboThl, BBIMOJHEHHbIE 0€3 COONIOJEHMS 3TUX MpPaBWUJI, HE 3aUUTHIBAIOTCA U
BO3BPALIAOTCA CTYACHTY Ul epepadOTKH.
1. Kaxnoe npoBepsieMoe 3aiaHne JOHKHO OBITh BBIMIOJIHEHO B OT/IEIBbHOM TETpaiu B KJIETKY CHHUMHU
HJIM YCPHBIMH YCPHUIIAMHU.
2. B 3aronoBke paOoThl Ha OOJOXKKE TETpPaad JOJDKHBI ObITh SCHO HAmUCaHbl (GaMuiIns, UMS U
OTYECTBO CTYJIEHTA, Ha3BaHME JUCLMIUIMHBI, HOMEP IPOBEPSIEMOIO 3aJaHusl; 3/1€Ch )K€ CIEIyeT
yKa3aTh Ha3BaHUE yueOHOTO 3aBe/ieHHs. B KoHIle paboThI clielyeT NOCTaBUTh JaTy €ro BHIIOJHEHUS
H IIOAIIHCH CTYJACHTA.
3. B paboTy nomKHBI OBITH BKIFOUEHBI BCE 3a/1a4M, YKa3aHHbIE B 3aJJaHUU, CTPOTO MO MOJI0KEHHOMY
BAapHaHTYy. Pemenns 3aa4 HaJ0 pacrojiaratb B MOpAAKE BO3paCTaHUA UX HOMCPOB.
4. Ilepen penieHHEM KaxJ10M 3aaun HaJI0 MOJHOCTBIO BhINUCATh €€ ycnoBue. Eciau ycnoBue 3aauu
uMmeeT oOuIyro (OpMyIMpPOBKY, TO, IEpPENHChIBas €ro, cleayerT oOIuue [aHHble 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTte K  BBIIOJHEHHUIO
KOHTPOJIBHOTO  3a/laHusl, HE peIIMB JOCTaTOYHOrO KOJMYECTBA 3ajad [0 MaTepuany,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHMI0. OIBIT TOKA3bIBAET, YTO YAIIE BCETO HEYMEHHUE PELINTD TY WU
HHYIO 3a/1a4y BBI3BIBACTCA TEM, UTO CTYACHT HC BBIITOJHHII OTO Tpe6OBaHI/Ie.
5. Bce 3amaHust A0KHBI OBITH BBUIOKEHBI HA CaWT Ui NPOBEPKHM MpPENojaBaTeNieM B
COOTBETCTBYIOILIEM pa3zieiie TUCLIUITIINHBI.

Kpurepun onenkmn:
- OLICHKA «3aYTE€HO» BBICTABIISETCS CTYJCHTY, €CIIU MPAaBUILHO BINMOIHEHO He MeHee 70 % 3aganuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISIETCS CTYAEHTY, ECIIM IPaBUIIBHO BBINIOJIHEHO MeHee 70 % 3amaHuil.

7.2.4. IlpoBepsieMoe 3a1anne 4 no TeMe '"BBeieHHe B MaTeMaTHYeCKUH aHATU3""
(HaumeHoBaHUE OYEHOYHO2O CPedCmsa)

Tunossle npuMepsl 3a1aHUM

3amaya 1



[ToctpouTts rpaduku GyHKINH

H};);\;pr OyHKIMU
1 y=-3x*+10x-3, y=In(-x)+1, y=cos§—1, y =X +|x.
2 y=-2x"+5x-1, y=In(x-2), y=cos2x+2, y =x-|[x-1,.
3 y=—4x’+17x-4, y=In(x+2), y=sin2x+1, y =x* —|x|.
4 y=-5x’+26x-5, y=In3x+2, y=sin2x-2, y = x-|x.
5 y=2x*+3x-2, y=In(2-2x), y=—c0s2X, y =X-|x+1.
6 y=3x*+8x-3, y=In2x+3, y=—sin2x, y=x+2x+1.
2 X X
7 y=4x"+15x-4, y=Inx+3, y:cos§+1, y=—.
X
8 y =5x*+24x-5, y=In(-3x)+1, y=sing—2, y=e,
9 y=-2x>+3x+2, y=In(x—-4), y=sing+1, y =In|x.
10 y=-3x>+8x+3, y=In(—x)+2, y:cosg—z, y = sin|x|.
11 y=6x>-5x+1, y=—Inx+2, y:—sing, y=e?,
12 y=-2x*+7x-3, y=—Inx+1, y:—cosg, y:In\x—u.
13 y =-2x* +11x -5, y = —In(x - 1), y:sin(ZX—%), y =|x*-x.
2 . T 1
14 y=3x"-7x+2, y=2Inx+2, y=—sin(x+=), y= .
3 x+2|
15 y=-3x>+13x-4, y=—Inx-2, y:—cos(x—%), y = XX +4.
16 y=-3x*+13x-4, y=—Inx-2, y:;X+22, y =XX+4.
2 -X . T 1
17 y=3X"-7X+2, y=—€"+2, y=-sin(x+=), y= :
3 x+2|
18 y =-2x*+11x -5, y:3x_4, y=-e"?, y=—In(x-1).
X+2
19 y=-2x"+7X—3, y = cos~ y:3XJr3 y=Inx—1
’ 2’ x+1' '
20

y=6X2—5X+1, y:—sing, y=-e"+1, y:e\x+2\.




3agaua 2
3anucarh ypaBHEHHUS KPUBBIX B MOJIIPHBIX KOOPAWHATAX U TOCTPOUTH UX

Howmep —
Bap. F(xy)=0
1 y=-5X, x?+y2=+/3, x> +y? =-20x, x> +y* =15y.
2 2 2 2 16 2 2
2 X=-4y, X*+y =200, x*+y ZEX’ X*+y" =-14y.
3 Xx=2y, x> +y? =169, x> +y? =-12x, x> +y? =08y.
4 X—y=8, x*+y*=121, x> +y? =-14x, x> +y>=08Y.
5 x+y=1, x*+y? =125, x2+y2:§,x2+y2:12y.
6 x=35, X’ +y> =100, x> +y*=-9x, x* +y? =10y.
7 X=m, X2+y? =16, x> +y* =3y, x> +y’ =3y.
8 x:%,x2+y2:81, x> +y?=12x, x* +y? =-10y.
9 x=%, X*+y?=64, x> +y*=-8x, x> +y? =04y.
10 y=-3, x> +y?=49, x* +y* =-5x, x> +y’ =6Y.
11 X=-3, X*+y> =36, X’ +y>=5x, x> +y’ =-6Y.
12 y:%,x2+y2=25, X*+y?=-4x, x> +y? =5y.
13 Xx=-1, x*+y*=9, x>+y*>=3x, x* +y? =-4y.
14 y=05, x> +y* =12, x> +y’ =X, x> +y? =-y.
15 x=05, x> +y?=+/3, X’ +y’ =—x, X* +y? =12y.
16 x=1, x> +y*=3, x> +y’ =4x, x* +y? =5y.
17 y=3, X’ +y’ =4, x> +y?=4x, x* +y* =5y.
18 x=3, X" +y? =5 X"+y>*=6x, x> +y’=T7y.
19 y=5 x*+y? =6, x> +y’=7x, x> +y’ =8y.
20 x=5, X"+y? =7, x> +y*=8x, x> +y’=09y.




3amaua 3
Bbrauciuth npeaenbt

Howmep
Bap.

[Ipenenst

1)I

5X* —11x+2

2 JT+x-3

4) li

X—>©

o

: 2 lim (1-x)(1+x%). 3 lim sinz(x+10)

X—>00 5)(8 _8 X—>— 10 l 8

X+1

__gjx;s)nmxmﬂx—lo)—MX)

X+

AX* —9X+2 . . AJ1-x® +5x_

erQ 3[1_X3

9x-1
4) Iim(5X+3) : 5) Iimxlnm.

X—>0

5x -2 X 8 + X

3x* +11x -4

1) lim

o) lim VA X8 iy 19X D)

>4 J8+X -2
4) I|m(3X+5) ) limxin X =3,

X—>0

2) lim ; T
gt 3X+2 )H52—\/x—1

3x X0 X+ 3

1) im—————

4) lim

X—00

3x% + 8% — 3 C 31-x2-x* . sin(x—4).

Im—, ——
3 3-46 9x+5 0 x-3-1

X+5
(4)( 1) : B) Ilmxlnﬁs
X—2 e X—6

3x* +5x-2
x>-2 9 _ \/— X—00 (X+1)2 ’ x—0 SInZ 3X ’

1) lim

4 li

X—0

C 31-x* +x° XX
2) lim———-——; 3) lim

2x%4+1

m(SXJFB) X ;' 5) Iimxlnx—+7.

5x-1

X—00 X_8

1) lim

3x> +2x—-1
NS+ x-2

4) IX| w(

3X
3X

7 2) lim

2X* ++/x* =3 _ . arcsin(x+2).
; 3) lim——
X—>o0 3/X6 +8 x—0 X° + 2X

+§Y“;®IMMUMX—6)—mx)

1)

lim

4) lim

X—>0

2X° +5x-3
=3 124+ x -3

2) lim ; 3) lim

sin(3x* +X)
X—>00 X x—0 1_C082X

X1+ +1

2

(2x +1

2X°

4] ; 5) Ixirgx(ln(x+3)—lnx).




Howmep

Bap. [Ipenenst
3X’ —13x+4 e sin(1-2x)
1|| 2| 05) * ;3)lim=—m—==7:
o ) 44— /12 ) ( ) )H; 4x* -1
) Iim(szri) . 5) limx(In(x+6) - Inx),
. 3x*-10x+3. m tgx + sinx
1) lim 2)| 05) ¥ ;3)lim :
9 i)y 2 M) S X +a -a
4)Im[x+2) - 5) limx(In(x=5) - Inx).
X—0 X+ X—>00
. 3X* -TX+2, ik sin(1-x)
1) lim : 2) lim2V¢+1; 3) lim—=—=2;
—2 5 / X—>00 x—1 _1
10 5x%2-6 \/_
. (x*+3 .
4) I|m( . 4) ; 5) limx(In( x +5) —Inx).
X—00 X I X—0
3 “m3x2—4x+1_2) lim Ux®+1+x. - 3 lim Jsinx
" x—1 /8+X_ X—>00 \/ﬁ x—0 lx_i_l_l’
2 -x2-2
2 li @”:j - 5 limx(In(x +5)— Inx).
X—00 X + X—0
1 lim 2x* +9x-5 | i 3x 3)"msin\/§—x_
S5 104X -5’ H‘”%/x +24+4/x2 -1 o X
12 2
2 x2+2
2) nmgxz ;] . 5) limx(In(x—4) - Inx).
1y lim 32 —16X+5 2 lim 2X 3 lim®9 x—~/x ).
N ot 2N aa N ke
9 1-x2
2) |im[xz+‘11j  5) limx(In( x+4) - Inx).
X—00 X + X—>00
bl m2x2 +5x -3, 2 Iimx+\/x2 +6 3) lim tg(2x* +x) .
y C3V124x -3 T oor x4l T o0 41 —sinx

4) Iim(ilj : 5) Iirgx(ln(x—Z)—Inx).

X—>00




Howmep

Bap. [Ipenenst
2 -2 NG . sin(x® -
1)I X’ 2X° +3x-2 2 lim X +4+x;3)“msm(x 2x)_
5 22— 2—x T X4 x =0 X-1g°X
4) Iim( 2X j : 5) limx(In( x+2)—Inx).
X—®0 2x+6 X—0
. 2xP+x-1 N 2
b lim 22X XL i YA L X, OO X),
16 oIY2 —J1-x T er JIxP -5 0 X - Sin3X
4) Iim( 3x j ) Iimx(lnx—ln(x—6)).
o\ 3X + 2
D 2x* —=11x+5 2 lim JXE +1-4x%° 3 lim o sin®x
17 o5 J5_Jx T ooe 3fx 48 X2 41-1
4) lim (6X+1J : 5) limx(Inx —In( x +6)).
X—>00 6 _2 X—>0
tg25
2x -9x+4 . 2 lim UxP+1+x. .3 lim——2 2 .
18 x—>4 \/_ \/_ X—>00 l 2_ x—0 /X + 1
4) Iim(6x+ij : 5) limx(Inx —In(x+6)).
2 _ 3/y3 i
1 jim2 7X+3;2) lim X 2~ X. 9 3) lim——— sin’x_.
L o0 f3x-3 T x4 T 07— x+49]
4) Iim(ngr;j ; 5) limx(Inx —In(x + 5)).
2x* —5X+2 x> +2—X : tg6x
1) lim ; 2) lim———=—=; 3) lim ;
N P ax Ve N g Y e Jx+ 36
4) |im(5x+2) ; 5) limx(Inx —In(x—4)).
X—0 5x_1 X—>00

3amgauda 4

HccnenoBaTh Ha HENPEPHIBHOCTD (DYHKIIMU U IIOCTPOUTH UX IpaduKu




Howmep
Bap.

—0< X< =2;
4;3)y: -Xx+2, 0<x<0;
0< Xx<oo.

—0<X<L0;
O<x<?2;
2< X< oo,

—0<X<L0;
O<x<?2;
2< X< oo,

—0< X< =2;
—2<X<L0;
O< X<oo,

—wo<X<-1
-1<x<0;
O< X<oo,

3
;3) Y=<2X+1,

—0<XL0;
O<x<1
1< Xx<oo.

-0 < X<0;
O0<x<1,
1< X< o0,

—o<X<-1
-1<x<1

1<x<oo.

—o0<X<0;
0<x<IL
1<x<oo0.

10

—0<XL0;
O<x<1
1< X<oo.




Howmep

Bap. DOyHKIUU
, —x*+2, —0< X<0;
X" +6Xx+8 [x-9.
11 ) y=—;2) y= ;3) Y=<X+2, 0<x<2;
X+ 4 Xx—9'
5, 2 <X < oo,
- X2, —0<X<0;
b ) X +8x+12_2) \x 10] c3 vl 0<y<3
w6 0 T xc1w00 7Y S
2X+1, 3< X <o,
, 1-x3, —oo<Xx<l
13 1)y—w'2)y—‘zx_1"'3) =ix-1 1<x<4;
x-6 Tox—1 YT ! N ’
X+1 4 <X <o0,
3X+5, —w0<Xx<0;
X* —5X+6 \BX 1\
14 1) y= 3 ;1 3) y= (x 5, 0<x<5;
5< X <oo.
2X +1, —0 < X<L0;
x> —10x+16
15 1) y= 2 12) Y= 3)y— 0<x<1;
1< X <00,
4x + 5, —0<XL0;
X° +5Xx+6 ‘X \/_‘
16 1) ;2) Y= ;3) y=45 0<x<2;
X+ 2 X—+/3"
x+1 2< X< oo,
4x -1, —0<X<0;
x> +5X+6 l4x ,
17 1) y= ; = ,3)y: X =1, 0<x<1
2 4x+1
0, 1< X< oo.
: 4x_5 ‘5 1‘ 2X +3, —00< X<0;
X —4x— X — )
18 1) y= ; 2 ;3) y=<(x-3), 0Zx<]
) TV 9 y=1(x-3)
4, 1< X<,
2X + 2, —o<X<-1
x* —8x+15 6x+1 ,
19 1)y ; = ;3) Yy=9X" -1, -1<x<1
-3 6Xx+1
4 1<Xx<o0.
0, —0<X<0;
x> +8x+15 2%+ 3|
20 1) ; = ; 3) Y =12X, 0<x<3
5 2X+3
5x +1, 3< X <o,




Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

[Iposepsiemoe 3ananue 4 no teme "BBeneHue B MaTeMAaTMYECKHl aHAIM3" BBINOJHACTCS
CTYJIECHTaMH CaMOCTOSITEIIbHO BO BHEAYTUTOPHOE BPEMs H JIOJDKHO OBITH CIIAHO MPEIOIaBaTeII0 Ha
MPOBEPKY B cucteme «Pocaucranty 10 3auéTHON Henenu. Ha BeImogHEHHE MPOBEPSEMOT0 3a1aHuUs
orBoguTcs 20 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 3334 ONMPEACISIOTCS C TOMOIIBIO TAOIUITHI
1, mpuueM HOMEp BapHaHTa KOHTPOJILHOM 3a/1a4u 1 HaXOAMTCS 11O TIEPBOM OYKBE (paMUIIMK CTYICHTA;
a HOMep BapuaHTa KOHTPOJILHOH 3a1auu 2 HaXOIUTCSI 110 TIEPBOI OyKBE UMEHU CTY/ICHTA.

Tabauna 1
Byksa A b B r Ji| EE | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO | 0,4 11 PY | CJI | TII v dD | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIIOTHEHUH TPOBEPSAEMOTO 33JaHUSI HEOOXOIMMO CTPOTO MPUIEPKUBATHCS YKAa3aHHbIX
HUKe mpaBuil. PaGoThl, BbIMOJIHEHHbIE 0€3 COOMIOACHMSI 3TUX TMPaBUJI, HE 3aYUTHIBAIOTCA U
BO3BpAIIAIOTCSI CTYAECHTY JUIsl IepepadOTKH.
1. Kaxxoe mpoBepsieMoe 3ajaHie JOIKHO ObITh BHITOTHEHO B OTACIBHOM TETPaIH B KJIETKY CHHUMU
WM YEPHBIMHU YEPHUJIAMHU.
2. B 3aromnoBke paboThl Ha OOJIOKKE TETpaj JOJDKHBI OBITH SICHO HamucaHbl (GaMumus, UMs U
OTYECTBO CTYJIEHTA, Ha3BaHWE JUCLMIUIMHBI, HOMEP IPOBEPSIEMOIO 3aJaHUs; 3/I€Ch )K€ CIEIyET
yKa3aTh Ha3BaHHUE y4eOHOro 3aBe/ieHUs. B KoHIle paOOThI clieAyeT MOCTaBUTh J1aTy €ro BHIMOTHEHHUS
Y TIOJITUCH CTY/CHTA.
3. B paboty nomxHbI OBITH BKIIFOUEHBI BCE 3a7]a41, YKa3aHHBIE B 33/IaHUU, CTPOTO MO MOJI0KEHHOMY
BapHaHTy. Pemienus 3aad Hago pacrosaraTh B MOPSIIKE BO3pAaCTaHUS X HOMEPOB.
4. Ilepen penieHHEM KaxJ10M 3aaun HaJI0 MOJHOCTBIO BhINUCATh €€ ycnoBue. Eciau ycnoBue 3a1aun
uMmeeT oOuIyr0 (OpMYIHpPOBKY, TO, IEpPENHChIBas €ro, cleayeT oO0IlWe [IaHHbIE 3aMEHUTh
KOHKPETHBIMHU, B3STBIMA M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOIO KOJMYEeCTBa 3ajJad [0 MaTepuaity,
COOTBETCTBYIOILIEMY 3TOMY 3aJaHHI0. OIBIT TOKA3bIBAET, YTO Yalle BCET0 HEYMEHNUE PELIUTh Ty WU
MHYIO 33/1a4y BbI3BIBAETCS TEM, UTO CTYAECHT HE BBINOJIHMII 3TO TpeOOBaHHUE.
5. Bce 3amaHus JO0KHBI OBITH BBUIOKEHBI Ha CalT Ui NpPOBEpKHM IMIpernojaBaTesieM B
COOTBETCTBYIOILIEM pa3zelie JUCIUILINHBI.

Kpurepuu onenkmn:
- OLICHKA «3a4TE€HO» BBICTABJIAETCS CTYJEHTY, €CIIU IPABUIIBLHO BHINOJIHEHO HE MeHee 70 % 3amaHuil;
- OIICHKA «HE 3a4TEHO0» BBICTABIISIETCS CTY/ACHTY, €CJIH MTPaBUWIIbHO BBINOJIIHEHO MeHee 70 % 3amanuil.

7.2.5. IIposepsiemoe 3axanue 1 no reme

""Inddepenuuaibupie ucuncaeHus GyHKIUM OHOI epeMeHHOo "'
(naumenosanue oyeHouHo20 cpeocmea)

Tunossie npuMepsI 3a1aHul

3amaua 1

dy

Haiitu npoussoausie y' = d_ JAHHBIX (QYHKUUH, UCHIOJb3Ys IPABUIIA BEIYMCIICHUS
X

MMPONU3BOAHBIX.



Howmep

OyHKIMU
Bap.
a) y=12e®—2214+h%4x; 6) xy=arctg>; B) y=(xex)xz;
1 1
r) y=e2cos3x; q)y:%&z—- _ﬁ-+ﬁn3x;
1+X
oy ,
2 a) y=+/In x+1+|n(\/§+1); 6) Inx+e *=xy;  B) y=(+log,x)";
r) y =arctg(sin x)+sin xIn cos x; n) y =arctgIn 3x;
2
, a) y=\/x2+1—ln(l+— X”J 6) X =y m) y=@x-1";
X
r) y=2""" 4 (1-arccos3x)’; 1) Y =3sin 2xcos? X +sin° x
a) y= 22X 1 V1-x? ;. 6) X2 +2xy+ Y2 —4x+2y—10=0; B) y=(1+x2)ﬁ+l;
4 V1-x?
- XP— : 1, ., . _
r) y=arcsin——; 1) y=Inarcsin x+§ln x+arcsin In x;
V2 x 1 x+1 4 4 _ x 2
a) y=——arctg——+=In ; 0) X'—xy+y'=e"; B) y={+5");
. Y= R e X1 ( y
r) y =arcsin X _. n) y=Inxlgx—Inalog, x;
1 X 1 cosx 2 sinx
=—Ihtg=-= ;  0) arctg(x+y)+xy=¢e’; =(lgx);
6 a) y=oitgo -2 6) arctg(x+y)+xy 8) y=(lg x)
X2 2 4x?
= ; =(X"=2x+2p" ;
0y In 3x akd ( )e
VX2 +a’ +x , .
a) y=In—————; 0) tgy=xy+Inxy; B)yZSln\/;XZ;
7 it x s
r) y=2xsin x—(X* —2)cosx; x) y=./arctgx —(arcsin x)’;
2
g a) yzgx/xz—az—%In(x+\/x2—a2); 6) cos’(x+y)+e¥ =x; B
y:(x2+4)xfz; r) y:(3—25in 4x2)5; m) y=vxe“t+x®;
3, x*+1 1, _x-1 1 X—y
==In +=In +=arctg3x; 6) y*=""2: =(1+e”
9 a)y4 -1 4 x+1 2 g )Y X+Y B)y( )
r) y=+1+arcsin x ; n) y=3sin’x+ 13 ;
cos® x
1 Yy ctgx
=— Intg3x; 6) y>=xy+Ih=; =1-x*);
8) y=-o o7, tnedx; 6) yT=xy+in- B) y=0-x)
10 o \"
r) y=(XLj D) y:sin(x2—5x+4)+tg£.
x-1 X
3 .
1 | ay=2yax+3-—> 6 y=("+3f: » y=Insin(2x+5):

I3+ x+1




Howmep

Bap. OyHKIMU
ny=x"; 1) tg(zj:5x;
X
a) Y =x*V1-x%; 6) y = 45"2”‘; B) Y = arctge’™;
12 COS™ X
1
r) y=X*; n) X—Yy+arctgy =0;
1+ x? : _
13 a) Yy=X R 6)y:t922x’ B) Y = arcsin +/1—3x;
)y =x"%; 7) Y -sin x = cos(x - y);
3+ 6X .
a) y= : 6) Y =SIN X — XCOSX; B) Y=X"InX;
” V3 —4x+5x?
)y =x"% 1) Xzarctg[ﬁ}
X y
) X 6 y sin? x 'y xInx
a = =) B =—,;
15 y Ja? —x? 2 +2c0s” X x—1
r) y = (arctgx)"™; o (e -1)-(e¥ -1)-1=0:
1 3(.,2 arctgx
a) y= +5/x°+1;  6) y=2tg°(x* +1); B) Y = 3",
16 ’\/XZ +1 ( )
y
r) y = (arctgx)"; n y’x=e;
a) y=3 1+x 6) Yy 1tgzx+lncosx ) y = arct .
=3 ; =_ ; B) Y= :
17 1-x° 2 y gl+«/1_x2
r) y:(X+X2)X; 1) x3—y3+3a>q:O;
) y=3i/x5 +5x=25 ey=in [F0X )y aretgltg®x)
18 X 1+sinXx
ry=(inx)"™;  mx-y+a-siny=0;
1 _ arcsin x
=55/X% + X+~ ; 6) y=2%"; = :
o a) y ” )Y B) Y ﬂ
r) y =(cosx)"; m In y=arctg£§);
) Y=V +1+¥x+1; o) y:%tg3x—tgx+x;
20

B) Y =arctg 3;)2(; r) y = (cosx)

X2
s

mn X—y+e’arctgx=0;

3amaya 2




Haiitu npenens! pyHKIMiA ¢ momonipio npasuia Jlonurans.

Howmep

Bap [Ipenensr
1—cos’x In sin x
a)lim———; 6) lim ——; B) lim e’ tg—
l x—0 X + S|n2X X—>7/2 (2X T[:) X—>00
0 lim (x+2)"™".
X—>+00
a)lim cosmx—zcosnx; 6)ImL B) lim +/x-2ctgnat ;
2 x—0 X x—0 acthx 3x X—2+0
I‘) ||m0 X3/(4+Inx).
— X t 2
a)Iim—arCtng; 6)Im2 5 X 3; B) lim g m/ ;
3 -0 X x>7 X=—49 x-0 Inix 1i
10 o —3X
F) xﬂﬂnaw(x ¢ )
X _ X
a)lim & ?X L 6) lim 3-4x. B) lim (1-x)"2;
4 x>0 sIn“5Bx x—81Q _ \/_ x—1-0
r) Iim(——xjtgx.
x> 2
)lim X=SInx, 6) lim —')(_1_3; B) lim tg—smx—a,
. 8 X—1g X =10 x—10 e v 2a 2
r) lim (Inx)**
) lim 1= Y608 X . 6) lim X=X . 8) lim [x singj;
6 x—0 X SIN X x—0 X X—>00 X
r) lim [In 1) .
X—>+0 X
a)lim 1-cosx . 0) IimM- B) lim [cthjSin(H).
7 =0 x(V1+x 1) -2 SiN27X xo1 2 '
r) Iin;(\/x+2 —2)tg£.
X—> X
2X
a)limM 6) lim e -1 B) lim xInX—Jrl
x—1 X —1 x>0 actg 5)( X0 x—1"
8 x2—3
X2
r) Ilm( j :
0| X2 +3
: X . sin X—C0S X .
a) lim a>0 0) lim ————; B) lim (1—e*)ctg x;
] ) @>0) ) Jim == ) lim (1—e* etg
r) Ilmoxs'nX
10 lim 193X, 6) Ilmi, B) lim (x—1g
x—0 tg X x—0 X x—1 2




H];);\;I)ep [Ipenensr
In(2 x)
r) Ilm( j
x—->1+0\ X —1
. 1 1 .
a) lim| — -—|; 0) im — In X B) lim In_x;
0 2 2 3
11 X—> SIn~ X X X—0 X Xx—0 Ctgx
1
r) lim (ctgx)inx
3 2 i
a) lim X 32X X+2; 0) lim —XCOSX3 il X; B) lim (x”-e‘x),n>0;
12 x—1 X°—7X+6 x—0 X X—>+00
1
T
r) leTl X
2 —
a) lim M; 6) lim Inx. B) lim x“~sinE,n>0;
w?  1+c0os4x o X X0 X
13 4
lim (1-x
F) X—1- O( )
_In(sin mx .-
a) lim Q 0) lim (1—cos X )ctgx; B) lim x*;
14 x>0 |nsin X X—0 X—>+00
3
F) )!moxm-lnx.
a) Ilml(l—x)~tg?; 0) I|m0 arcsin x-ctgx; B) lim x*™;
15 0™
r) lim tgﬂ 2.
x—1 4
. X 1 . 1
a) lim [———J 6) lim In x-In(x—1); B) lim (2+ X)in3x;
16 -1 x—=1 Inx x—1 X—>+00
1
T) le_m)0 (1+x )
72'
— 1 2
2) lim xcosx3 smx; 6) lim : B im N2X2+1
17 x—0 X x—=0 tgﬁ X—>+0 2X _1
2
r) I|m X"
1 1
. —X . 4 X
a) im ———; 6) lim e** -tg—; B) lim (Ctg JCOS ;
x—1 . TIX X—>o0 X XX
l1-sin—
18 2
( X jSX
r) lim .
x=\ 5+ X
Ve
_ tgx—sin x 1Y) : X
19 a) lim >——=; 6) lim 1—— ) lim ;
x=>0 X —SIn X X—>0 Xx—0 Ctg ﬁ




Howmep

Bap. [Ipenensr
. tgIn(3x-5)
D s g
NN 1] [ 6) lim(e*—e*)-ctgx: ) im(Vx+2-2) " 1)
w7\ CtgX  2C0S X x> ’ x->2 ’
20 2 3
: X, 37X
I tg—-tg— |.
g o)
3ajaua 3
Haiity HauboIbIIIee i HAMMEHbIIee 3HaYeHus pyukimn Y = f(X) Ha orpeske [a,b].
Howep OyHK1UA, OTPE3OK
B, yHKIIHA, OTp
1 f(x)=x>-12x+7, [0,3].
2 f(x)=x°—(5/3)x* +2, [0,2].
3 f(x)= (\/§/Z)x +COSX, {0, %} .
4 f(x)=3x* —16x° +2, [-3.1].
5 f(x)=x>-3x+1, [y2,2].
6 f(x)=x"+4x, [-2,2].
7 (x)=(v3/2)x—sin x, {o, ﬂ .
8 f(x)=8x—x*,  [-14]
9 f(x)=3-2x?, [-1,3].
10 f(x)=x—sin x, [~ 7, ].
X+6
f(x)=———, —-95,5/[.
12 f(x)=£x+cosx, |:£,7Z’j|.
2 2
X—3
f(x)=_2—° _
14 f(x):lx—sin X, Fﬁ 27[]
2 2
X+3
15 f(x)= , -3,7
W-23 fa)
16 f(x)=%x+cosx, {—gﬂ,—n]




17 - ,
x> +11
18 f(x)==x—sin x, ‘:—272',§7Z'i|.
X—4
19 f(x):X2+9, [-4,6]
20 f(x)==x+cosx, |:—27Z,——7Ti|
3anaua 4
ITpoBecTH MOJHOE UCCIICIOBAaHUE U TOCTPOUTH IPa®UKU (PYHKIIHIA.
Howmep
Bap. OyHKIUU
eX
1 A y=_5 1 0y="-
1+x)’
2 2) yz(jj . 6) y=h(2x*+3).
3 a) y= X . 6) y=x%".
(x=1)*
2x -1 1
4 a)y:(x_l)z; 6)y:ex_1'
2
5 a) y:xf_l; 6) y=x—In(x+1).
x> .
6 a) y= ; 0) y=ex?2,
)y 2(x +1)° )y
x® +16 1
2
8 a) :();L_ij : 6) y=x"Inx
x® -1 X+1
i VY= YN
10 a)y=x2+2X+1, 0) y=x—-Inx
2 1
11 = ; = .
2y X° 4+ x+1 )Y e -1
3_
x> 1
13 a) y= ; 0)y= .
VY ke 0V e
3
14 a)y=x+l6, 6) y=x’Inx.
2
15 a) y= ; 6) y=x%".




Howmep
Bap. DOyHKIUU
x+2)
16 a)y= E 5 6) yZX—InX.
2x-1
17 a) Yy=——; 0) y=x—Inx+1.
) y (X—l)z ) y
X 1
18 a) y:(x_—l)z’ 0) y:ex+2.
1+xY h
19 a) y= 1)’ 0) y=="
X
20 ) Y= 0 y=h(2x?+3).

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

[IpoBepsiemoe 3amanue 1 mo teme "uddepeHunanbHble MCYUCICHUS (QYHKIHMH OTHOU
NEPEMEHHOI" BBIMOIHAETCS CTYI€HTAaMU CaMOCTOSITENIbHO U JJOJDKHO OBITh C/IaHO NPEIoJIaBaTeNo
Ha NpoBepKy B cucteme «PocauctanT 10 3auétHoil Heaenu. Ha ero Beimosinenue orBoaures 21 vac.
Homepa BapraHTOB KOHTPOJIBHBIX 3324 ONPEICISIOTCS ¢ MOMOIIBI0 Tabiumbl 1, mpruuemM HOMepa
BapHAHTOB KOHTPOJIbHBIX 33/1a4d 1 u 4 HaxomsTcs Mo mepBoil OykBe (aMUIMH CTyIEHTa; HOMEp
BapHaHTa KOHTPOJBHOM 3a/1auM 2 HaXOJIUTCS MO MEepBO OyKBE MMEHH CTYIEHTA; HOMEp BapHaHTa
KOHTPOJIBHOM 3a/1auM 3 HaXOAUTCS 110 MepBOi OyKBE OTUECTBA CTY/IEHTA.

Tabmumna 1
Byksa A b B r i EE | XJ3 u K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M | HIO | 0,4 I PU | CII | T.II Vv @D | XII
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIOTHEHUH TPOBEPSIEMOTO 3aJJaHKsI HEOOXOJUMO CTPOTO NMPUAECPKHUBATHCS YKA3aHHBIX
HIDKEe TpaBuwil. PaboThl, BBIMOJHEHHbIE 0€3 COONIOJIEHHMS 3TUX MpPaBWI, HE 3aUUTBHIBAIOTCA U
BO3BPALIAOTCA CTYACHTY Ul NepepadOTKH.
1. Kaxxoe nmpoBepsieMoe 3aJjaHHe T0JIKHO OBITh BBITIOJIHEHO B OT/IEIbHOM TETpaiu B KJIETKY CHHUMHU
WJIM Y€PHBIMU YE€pHUJIAMHU.
2. B 3aronoBke pa®oThl Ha OOJOXKKE TETpaau JOJDKHBI OBITH SICHO HANMCAHbl (paMUIIHs, UMS U
OTYECTBO CTYJIEHTA, Ha3BaHWE JUCLUIUIMHBI, HOMEDP IMPOBEPSIEMOrO 3aJaHU; 31ECh K€ CIEHAYET
yKa3aTh Ha3BaHUE yueOHOTo 3aBe/ieHUs. B KoHIIe pabOTHI ClielyeT NOCTaBUTh JaTy €ro BHIIOIHEHUS
Y TIOJIINCH CTYZCHTA.
3. B paboTy A0JKHBI OBITH BKJIIOUEHBI BCE 33J]auH, YKa3aHHbIE B 33/1aHUH, CTPOTO I10 MOJIOKEHHOMY
BapuaHTy. Pemenns 3aqa4 Halo0 pacronaratb B OPSAAKE BO3PACTAHUS X HOMEPOB.
4. Ilepen pemieHneM Kax a0 3ajaui HaJ0 IOJHOCTBIO BBINIUCATh €€ ycioBue. Ecnu ycioBue 3agaun
uMeeT oOuyro (OpMyIHpPOBKY, TO, IEpENHChIBas €ro, cleayeT OOIIMe J[aHHble 3aMEHUTh
KOHKPETHBIMHU, B3STBIMH U3 CBOEro BapuaHTa. He cienyer mnpucrynmare K BBIIOJIHEHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepHay,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHI0. OIBIT IOKA3bIBAET, YTO Yalle BCET0 HEYMEHUE PELIUTh Ty WU
MHYIO 3371a4y BBI3bIBAETCS TE€M, YTO CTY/AEHT HE BBIINOJIHUI 3TO TPEOOBaHMUE.
5. Bce 3amaHusi JO0DKHBI OBITh BBUIOKEHBI HA CaWT Ui TPOBEPKU MpPENojaBaTelieM B
COOTBETCTBYIOILEM Pa3zeiie JUCIHIIINHBI.



Kputepun onenkmn:
- OLICHKA «3a4TECHO» BBICTABIIACTCS CTYICHTY, €CIIU IPAaBUJIBHO BBINOIHEHO He MeHee 70 % 3ananuii;
- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYJICHTY, €CIIU IPaBUIILHO BBINTOIHEHO MeHee 70 % 3aianuid.

7.2.6. IIpoBepsiemoe 3aganue 2 mo reMe "DVHKINN HeCKOJLKHX NepeMeHHbIX '
(HaumenosaHue OYeHOUHO20 cpedCcmsa)

TunoBble npuMepsbI 3a1aHNI
3anava
Hano ckansproe none U = U(X; y).

1) CocraButh ypaBHeHue auHun U = C 1 HOCTPOUTH €€ rpaduk.
2) BbIUHCINTE C TOMOIIBIO MPaJMeHTa MPOU3BOAHYIO CKaIIpHOro moyst U = U(X; y) B TO4Ke A

_

1o Hanpasnenuio Bektopa AB .
3) HaiiTit HaUOOJBIITYIO CKOPOCTH U3MEHEHUS CKAJIIPHOTO MOJIS B TOUKE A.

H};);\;I:p U= U(X, y) C | Koopmunatei 1. 4 | Koopnunatel 1. B
1 X2+ y? +4x+2y | -4 (—2+£;—£J {—2+£;Oj
2 2 2
. 1. 3 ., 3
_ —=1-== 0;1-—
2 X" +y +2x-2y 2 ( > 5 2
V3.5 V3
2 L y? - - -1-—;= -1-—;0
3 X" +y°+2x-4y 1 [ 22 2
- 1. 3 ., 3
— — _11__ 0’1__
4 X“ 4y —2x-2y 7 [2 5 2
5 X® +y° +2x+4y 4 (—1+§;—§J [—1+§iOJ

6 | XP+y —2x+2y 2 (1.5;—1—?}

J3.5 V3
2 4y? —2x— - 1-—;= 1-—:0
7 X“+y°—-2x-4y 1 [ > 7 >
2 2 _ _ §1_£ Ol—ﬁ
8 X“+y°—4x-2y 4 (2, > ; >
V3.5 J3
Zpyi— 1+—;-= 1+—;0
9 X°+y° —2x+4y 4 [+2 ) +2
10 | X*+y*+2x+2y 7 (—L—HE] (0;—1+£J
2 2 2
11 | X*+y?+6x+4y | -12 (—i;—1+£] [Q—HEJ
2 2 2
12 | xX*+y*—6x-4y | -3 [g ;1—%} (O;l—@}




H};);\;I)ep U=0 (X, y) Koopnaunatel 1. A | Koopaunats T. B
13 | x*+y’—4x+2y | -4 [Hﬁ;—?] (HE:OJ
2 2 2
V3.5 J3
2 2 _ -1-—:—= -1-—30
14 | x*+y° +4x-2y 4 [ 2 ' 2
15 X*+y* +6x+4y -9 [—1+£;—§J (—Hﬁ;oj
2 2 2
o 1. 3 4 3
Bx— A 01-Y°
16 | x*+y’—6x—4y | 4 [2 2] [ 2
2 o ) 1,48 013
17 | X*+y°+4x+6y 9 ( 5" =T
V3.1 J3
2 2 Ay -2+ ——= -2+—0
18 | x*+y?—4x-6y 5 ( 55 i
19 x2+y2+2x+8y 1 (—2+ﬁ;_lJ (—2+£;OJ
2 2 2
20 | xX*+y?-2x-8y | -8 (_%;1_§j [0;1_§J

KpaTkoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

[IpoBepsiemoe 3amanue 2 mo Teme "DYHKIMU HECKOJIBKHUX MMEPEMEHHBIX" BBIMOJIHSAETCA
CTYJIGHTaMH CaMOCTOSITEJIbHO W JOJKHO OBITH CIAAHO MPEINOJAaBaTeNII0 HAa TMPOBEPKY B CHUCTEME
«Pocnucrant» no 3au€tHoil Henenu. Ha ero BeimonHeHnue otBoauTtcs 21 yac. Homep BapumanTa
KOHTPOJIbHOM 3aJ1a4M OIpeNesieTCsl C MOMOIIbIO TaOMuIbl 1 1 HAXOIUTCS MO NepBON OYKBE UMEHHU
CTYyJICHTA.

Tabmumna 1
Byksa A b B r i EE | XJ3 u K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bykaa M | HIO | 0,4 I PU | CII | T.II Vv @D | XII
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIOTHEHUH TPOBEPSIEMOTO 3aJJaHHsI HEOOXOIUMO CTPOTO NMPUAECPKHUBATHCS YKA3aHHBIX
HIDKEe TpaBuwil. PaboThl, BBINOMHEHHbIE 0€3 COONIOJEHHS 3TUX MpPaBWI, HE 3aUUTBHIBAIOTCA U
BO3BPAIAIOTCSI CTYACHTY JUIsl TepepadOTKH.
1. Kaxxoe nmpoBepsieMoe 3ajaHHe JI0JIKHO OBITh BBITIOJIHEHO B OT/AEIBHON TETPaaM B KIIETKY CHHUMU
WM YEPHBIMHU YEpPHUIIAMHU.
2. B 3aronoBke pa®oThl Ha OOJIOXKKE TETpaau JOJDKHBI OBITH SICHO HANMCaHbl (paMUIIHs, UMS U
OTYECTBO CTYJIEHTa, Ha3BaHME IUCLMILIUHBI, HOMEP MPOBEPSAEMOT0 3aJaHMs; 37€Ch KE CIEAYEeT
yKa3aTh Ha3BaHUE yueOHOTO 3aBesieHHs. B KoHIIe paboTHI ClieyeT NOCTaBUTh ATy €ro BBHIIIOTHEHUS
U TIOJITUCH CTY/ICHTA.
3. B paboTy H0JKHBI OBITH BKIIIOUEHBI BCE 33]]a4H, YKa3aHHBIC B 33/1aHUH, CTPOTO I10 MOJI0KEHHOMY
BapuaHTy. Pemienus 3aa4 Hajo pacrosaraTh B MOPsIIKE BO3pACTaHUS KX HOMEPOB.
4. Ilepen pemeHneM Kaxa0M 3aJa4i HAJ0 NOJHOCTBHIO BhINIUCATh €€ ycioBue. Ecnu ycnosue 3agaun
uMeeT oOmIyr0 (GOPMYIHPOBKY, TO, TEPEMHCHIBas €ro, CileayeT OOIIue aHHbIE 3aMEHUTH



KOHKPETHBIMHU, B3STBIMA U3 CBOEro BapuaHTta. He cienyer mnpuctynarb K BBIIOJIHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJIMYECTBA 3a7ad II0 Marepuany,
COOTBETCTBYIOILIEMY 3TOMY 3aJaHHI0. OIBIT IOKA3bIBAET, YTO Yalle BCET0 HEYMEHUE PELIUTh Ty WU
MHYIO 3aJ1auy BbI3bIBAETCS TEM, UYTO CTY/EHT HE BBIIOJIHWI 3TO TPEOOBaHHUE.

5. Bce 3amaHusi JODKHBI OBITh BBUIOKEHBI HA CalT I NPOBEPKH MPENojaBaTelieM B
COOTBETCTBYIOILEM Pa3zeiie JUCIUIIINHBI.

Kpurepun oneHku:
- OIICHKA «3aYTEHOY BBICTABJISIETCS CTYICHTY, €CJIM TPaBUIILHO BBINOIHEHO HE MeHee 70 % 3anaHuii;
- OIIEHKA «HE 3a4YTCHOY» BBICTABIISICTCS CTYJEHTY, €CJIM MPAaBWJIBHO BbINoOJHEHO MeHee 70 %
3aJaHH.
7.2.7. IlpoBepsieMoe 3a1aHue 3 10 TEMeE

"HeonpeneaeHHbIH HHTErpai. OnpeneJéHHbIi nHTerpaa”
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

3amava 1
Halitn HeonpeeeHHbIE HHTETPaIbL.
Howmep Bap. HuTerpanst
e*dx 19-4x dx
1 : dx; 5x-2)Inxdx;r) | —F—.
e M o ya I (Ex 2]y e
2X+9
2 ) [ x+/3-x*dx; 6)j—dx B) [ X-cos? (2x)dx ; r)j—.
X" +5Xx+6 sin X + tgx
a)jarCthd 6)j49dx 8) [In(3+ x> )dx; r)
3 1+ x? 3
j dx
IX+3+3/(x+3)?
a) [ sin2x/2- cos® xdx; 6)[22)(;27dx; 8) [ X - arcsin xdx;; r)
. _x—
dx
e
sin x 4x+31 :
——dXx; dx: 2 —X)sinxdx;
- o ¥ O o 1 12 I (2 X) K
J- COS X ix
1+ cos X




Howmep Bap. HNuterpanet
6 a) [ “Inxdx;6)j }1)( 2 dx B) [(1=Inx)dx; )| Ux+1
X X"+ X— i\/_+4)‘7\)x
1—tgx 17-2x NX+5
7 dx: 6 —dx 3x+4)cos xdx: r
a)Icos.zx Ix2— B)j( ) )Il+\/x+ ax
NG 9—-2x dx
8 dx; 6) | —————dx: )| arcctg(4x)dx; .
a)18+x X )Ix2—5x+6 B)I g(4x)dx r)'[3cosx+4sinx
a) | sin 2x dx ;6)_[de B) [ xIn* xdx; 1)
9 Cos°X+3 6
J(x/——l)(‘{/_+1)dx_
2 Xx—13
dx; 6) | ———————dx; B) | x* sin3xdx;
10 a)Icosz(x3) X )Ix2—2x 8 gl K
J- dX
2sinX+COSX+2
dx
11 e sin 2xdx: 6) [ arctg~/xdx:
0] farctg o] 0l e
xdx 3x+1 dx
12 — % In(1+ 3e* —d _
I(x +4)° )je N1+ 3e” )x; B)I Isinx+tgx
13 a)j x3dx 6)jx3 dx B)Jx +3X+3 I dx

x* +3x°

Ix+3+3/(x+3)"




Howmep Bap. HNuterpanet
xmtanx x—101
: dx;
y )Iam ﬂ3mx+1) I 41 NG jx3+2x2+101x 8
i
3 2
15 . I COS?_’XdX;(S)ijeB*dx;B)jX 4+x +21d -r)j COS X i
4 + sin 3X X" +2X 1+ cos X
sin xdx X+3 (Ax +1)
16 ; 6) xarcsm—dx B) —dx (_Td .
Jme I jX + X’ I\/_+4 X
(x+arctgx)dx -3 VX+5
17 :6) [ xIn(x? +1)dx; ~dx; r
j 1+ x? )I ( M MI +3x° )Il+VX+
3 _ 2 _
@jﬂﬁﬁkéégg@jxﬂnxcosmm;mjx %f'+%f 2dx;r)
18 Ix(1+x) X" 42X
J. dx
3cosx+4sinx
sin xdx 4x* +3x+50
:6) | X“ sindxdx; dx;
19 I5\/3+2cos )j B)Ix-Jr2x+50x 2
J(&—1)(W+1)dx
be
3/ 3 2
a)j—iijlﬂlﬁdx;6)jxln2xdx;B)jZL%;§5—2}§dx;r)
20 X X" +5X
J- dx
2SiNX+CoSX+2
3amaua 2
Brruncauts ONPCACIICHHBIC NHTCI'PAJIbI
Howmep Bap. I/IHTeraJ'II)I
‘ dx 7
1 —— 6 -————————, xsin xdx; (4—x")dx.
iy ® Lrges » fronao [
3 OO 7r
) 2 j\/;dx; 5) Iln(xxtl)dx, ) jxstxdx )J x2dx

@5+x)




6

Howmep Bap. HNuterpanet
16 1 AdX o2 ~ - %COSSX
3 a) I\/Fﬂ/— j  B) j(x 3)e*dx; r) ”{3 Sinzde.
7% 1
4 a) jxcosSxdx 6)I I X,B) jj%dx; r)lxzx/l—xzdx.
xdx . 7. ¢ xdx
5 a)jl+x- ! ~ ;B)IX\/ZS—XdX,F)Im.
77 e
6 a) jcos X Sin2xdx; 6)_[ 2; B)le/ (9—x?)%dx; r)j
7 a) '”fe : 3dx )j(1+ )\/_' B) !(«/cosx+sinx)2dx; r)
I xdx
VA +1
g 9(x—1)dx _ = x*dx 2 (X — /)dX
j i1 6)J.1+X6,B) [ cos? xsin® xdx; r)j —
9 a).[\/% )j\/i B) j(cosx+\/sm )2 dx; 1)
jq/(l—x2)3dx.
10 3(x+4)dx_ 2 y5dx Sln xdXx el
’ I 1)d
T R N e
11 a) j(x+2)e’xdx; 6) Ism_xdx )j(xdxl) )j“4 X dx.
12 a) j(x 5)e*dx; 6) jsm X cos® xdx; )j 2,r)jx V16 — x?dx.
13 a)_([XZCOSZXdX; 6)!1XOIX B)Tm' j X*+/9 — x2dx.
14 a)f(x+6)e-de- 6)7}5'” xax, ) j- 3 -m? dx
’ 3fcosx T 1x2—-1" " 21l+4sin®x
“Inx 7 sin? xdx ¢ dx x*dx
—d :
o a)'[ o I 4/cos x IXW Iq/ 16 +x%)
16 a) f(x—%)cos3xdx; 6) lf xdx i ;1) j —“1_de.

\/_+1 Yoy X




Howmep Bap. NHurerpaist

7

17 a) jxsin 2xdx; 6) jﬂm ? r)j .
0 4/(25+X%) 1 X xIn® x
18 ) j(x+4)e “dx; 6)7]0(:nz((dx; B)I :—xz;r) VI-emdx
5 5
19 a) !arCthdX;@a[\/%;B)!\/F j\/%
20 2) j(x 1)e*dx; 6) EC?/S;TX?(X; B) ixl(::;x; v I\/mdx.
3amaya 3
BBIUHCIHTE TUIOM[a /b GUTYPEI, OrPAHHYCHHOI 3a1aHHBIMK THHHAME. CIeaTh depTex
obmact
Homep Bap. VpaBHEeHHs THHHiA
1 3x*—4y=0; 2x—-4y+1=0.
2 3x*+4y=0; 2x—4y-1=0.
3 2x+3y? =0; 2x+2y+1=0.
4 3x* -4y =0; 2x+4y-1=0.
5 2x—3y?=0; 2x+2y-1=0.
6 2x* -2y =0; 2x—-2y+1=0.
7 4x+3y* =0; 4x+2y+1=0.
8 3x* -2y =0; 2x+2y-1=0.
9 4x-3y* =0; 4x+2y-1=0.
10 3x*+4y=0; 2x+4y+1=0.
11 y=X; y=—X+2;y=x",
12 y=x’; y=x;y=4x.
13 X=4-y*; x=16 —4y>.




Howmep Bap.

YpaBHEHUs INHUN

14 y=X; y=X"; y=—2x+3.
15 y=4-x*; y=16 -4x*; y<8x-5.
16 y =x%; y:XZ;y:8x—15.
17 y=1-x%; nyz;y2—32x.
18 X=Yy; y=X;y=2-X.
19 X=y* y=x;x+2y-3=0.
20 y=x-1; y=1-x*; y=(x-1)°.
3anayva 4
Brrancnuts O6T)CM TCJIa, OrPaHUYCHHOI'O MMTOBEPXHOCTAMMU, 110 U3BCCTHLIM ITOINICPCUHBIM
CCUCHUAM
Howmep Bap. IToBepxHOCTH
1 z=2-x"-5y*; z=0.
2 z=4+,y*+2z*; x=5b.
3 z=5-x*+4y*; z=0.
2 2 4
2 3 4
2 2 2
5 X——y——z—:l; X=4
4 5 6
6 z=1+4X*+y*; 2=2.
7 y=3+2x*+2%; y=4.
8 X=3+Yy*+2z%; x=4.
2 2 2
9 —X—+y—+z—:1; 0<x<2
1 4 4
2 2 2
10 X__y_+z_:1; y:3
4 1 9
11 Xx=2-9y°-167%; x=0.
12 Xx=2-,y*+9z%; x=0.




Howmep Bap.

[ToBepxHOoCTH

13 z=1-\x*+4y?*; z=0.
2 2 2
14 Xy, zr_a
4 9 16
15 y=3-+/x*+4z%; y=0.
X2 y2 ZZ
16 L 4+ =1y>20;y<2
4 4 1 y y
17 7=2+x"+9y*; z=4.
18 7=2-x*-4y*;z=0.
19 y=1-x*-4z%;y=0.
2 2 2
20 X—+y—+z—:1;y22.
1 4 9
3amgava 5
Boeruncnuth 00beM Tena, 00pa3oBaHHOTO BparieHueM BOKpyr ocu OX Gurypsl,
OFpaHPI‘-IeHHOﬁ JIMHUAMMU. CIIGJIaTI) qepTe)K
Howmep Bap. YpaBHEHUs JIMHUI
1 y=-4x*; x=0; y=4.
2 y=-4x°; x=1;y=0.
3 y=4x>; x=0;y=4.
4 y=4x%; x=1;y=0.
5 y=1+8x% x=0;y=0.
6 y=4x°; x=0; y=-4.
7 y=-4x>; x=-1;y=0.
8 y=-4x’; x=0; y=-4.
9 y=4x°; x=-1; y=0.
10 y=1+8x°; x=— 2;y:1.
11 y=(x-1)*; x+y=1




Howmep Bap. VpaBHEHHUS THHHA
12 y=Inx; X=¢.
13 y=1-x*; x+y=1
14 X +y2=4; y>1.
15 X*+y’=1; x+y=>1
16 y=x"; y=x.
17 y=sinx; y=1; x=0.
18 x> +y*=4; y>x;x=0.
19 y=cosx; y= 1.
20 y=e"; y=e;x=0.

KpaTtkoe onucanue u perjiaMeHT BbINOJHEHUSA

[IpoBepsiemoe 3ananue 3 o teme "Heonpenenennslii unterpan. OnpenenéHHblii UHTErpai
BBITIOJTHAETCS CTYJCHTAMH CaMOCTOSITETTFHO M JIOJDKHO OBITh CAAHO MPENoaBaTellio Ha IPOBEPKY B
cucreMe «PocauctanT» m0 3au€tHoii Henenu. Ha ero BemmosHenue otBogautcs 21 vac. Homepa
BapHAHTOB KOHTPOIBHBIX 3a/1a4 OMPEIENSIIOTCS C MOMOIIbI0 Tadnuibl 1, mpuyeM HoMmepa
KOHTPOJIBHBIX 3a/1a4 2 ¥ 5 HaxoAdTcs Mo nepBoi OykBe GpamMHIIMU CTYAEHTA; HOMEP KOHTPOJIbHON
3aa4il 3 HAXOAWTCA MO TMEepBOM OykBe MMEHHM CTYAEHTa; HOMepa KOHTPOJBHBIX 3amad 1 u 4
HaXOJATCs 10 IepBOi OyKBe OTUECTBA CTY/EHTA.

Tabmura 1
BbykBa A b B r pi| E.E K3 4! K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,4 I1 P c | T,1 v (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BEIMOTHEHUH TPOBEPSAEMOTO 3aJaHH HEOOXOIUMO CTPOTO MPUACPKUBATHCS YKA3aHHBIX
HIDKe TpaBuil. Pa0oThl, BBITONHEHHBIE 0€3 COOMIONCHMS ATHX MPABWI, HE 3aYUTHIBAIOTCS W
BO3BpAIIAIOTCS CTYACHTY s TEpepadOTKH.
1. Kaxxmoe poBepsieMoe 3a1aHie TOJDKHO OBITh BBIMTOJIHEHO B OT/ICIBLHON TETPaJH B KIIETKY CHHUMHU
WJIM Y€PHBIMHU YEepHUJIAMHU.
2. B 3aronoBke paboOTHl Ha OOJIOKKE TETPaau IOJKHBI OBITH SICHO HAaMHMCaHbl (amMuius, UMs U
OTYECTBO CTY/EHTA, Ha3BaHUE AUCIUIUIMHBI, HOMEpP MPOBEPSIEMOrO 3aJIaHUsl; 31ECh KE CIEAYET
yKa3aTh Ha3BaHHE Y4eOHOTO 3aBeicHUs. B KOHIIe pabOThI CeayeT MOCTABUTh AATy €0 BHITIOJHEHUS
Y TIOJNKCH CTYACHTA.
3. B paGoty n0/mKHBI OBITH BKJIFOUCHBI BCE 3a/1a41, YKA3aHHBIC B 3aJJaHUH, CTPOTO IO TIOJI0KCHHOMY
BapuaHTy. Pemienus 3a1a4 Ha/l0 pacnojararbh B OPsIKE BO3PACTaHUS UX HOMEPOB.
4. Ilepen penieHrneM Kax 1041 3aa4u HaAO MOJHOCTHIO BhINKUCATh €€ ycinoBue. Ecium ycnoBue 3agaun
uMeeT o0y (OpMYITHPOBKY, TO, IEPEMHUCHIBAas €ro, CIeAyeT OOIIHMe JaHHbIE 3aMEHUTh



KOHKPETHBIMHU, B3SITBIMH U3 CBOEro BapuaHTa. He cienyer mnpucrynaTte K BBIIOJHEHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB [JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3aJaHHI0. OIBIT IOKA3bIBAET, YTO Yalle BCET0 HEYMEHUE PELIUTh Ty WU
MHYIO 3aJ1auy BbI3bIBAETCS TEM, UYTO CTY/EHT HE BBIIOJIHWI 3TO TPEOOBaHHUE.

5. Bce 3amaHusi JODKHBI OBITh BBUIOKEHBI HA CaWT Ui TPOBEPKU MPENOJaBaTeNieM B
COOTBETCTBYIOILEM Pa3zeiie JUCIUIIINHBI.

Kpurepun ounenku:

- OLICHKA «3a4YTECHO» BBICTABJIACTCS CTYICHTY, €CIIU IPAaBUJIBHO BBINOIHEHO He MeHee 70 % 3ananuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CIIM IIPaBUJIbHO BBINIOJIIHEHO MeHee 70 % 3anaHuil.

7.2.8. IIpoBepsiemoe 3aganue 4 o reme

"Teopusi GyHKINN KOMIJIEKCHOIO TePeMEHHOro"'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

3amada
Pemnth ypaBHenue az® +bz’ +cz+d =0 u uzobpasurs ero xopuu Z,, Z,, Z,
Ha KOMIUICKCHOM TUIOCKOCTH. [IpoBepuTh, UT0 2, + 2, +2,=——; 2,2, + Z,2,+2,2,= g;
2,2,7,= )
a
Howmep Bapmanta | a b c | d
1 9 |15 |11 | 5
2 4 | -12 | 13 | -5
3 9 | 21 |17 | 5
4 4 | 12 | 13| 5
5 2 | 4 3 | -1
6 9 | -21 |17 | -5
7 2 4 3 1
8 4 | -8 9 | 5
9 9 |-15 |11 | -5
10 4 8 9 | 5
11 2 3 4 | 3
12 3| 4 5 | 4
13 4 3) 6 | 5
14 5| -6 7 | -6
15 6 7 8 | 7
16 71 -9 |10 -8
17 8 5 7 |10
18 9| -6 5 | -8
19 6 5 3 | 4
20 5 | -7 4 | -2




Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

[IpoBepsiemoe 3amanue 4 mo Teme "Teopus (QyHKIIMHM KOMIUIEKCHOTO TIEPEMEHHOTro"
BBITIOJTHSETCS CTYJCHTAMH CAMOCTOSTEIBHO ¥ JIOJDKHO OBITh CAAHO MPETNoaBaTellio Ha MTPOBEPKY B
cucreme «Pocauctant» g0 3auétHoM Henenu. Ha ero BeimonmHenwe orBoautcs 21 yac. Homep
BapHaHTa KOHTPOJILHOM 3a/1a4¥ OMPEACIISIETCS C TOMOIILI0 TA0IHIIBI | M1 HAXOAUTCS 10 IEPBOM OyKBE
MMEHHU CTYJICHTA.

Tabnmna 1
Byksa A b B r Ji| EE | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M | HIO | 04 11 PY | CII | TJII v ®D | X|II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIIOTHEHUH TPOBEPSIEMOTO 3aJJaHUsI HEOOXOIUMO CTPOTO MPUIEPKUBATHCS YKa3aHHbBIX
HUKe mpaBui. PaGoThl, BbIMOIHEHHbIE 0€3 COOMIOACHHUS STUX MPaBUJI, HE 3aUUTHIBAIOTCS U
BO3BpAIIAIOTCSI CTYAEHTY JUIsl IEpepadOTKH.
1. Kaxnoe npoBepsieMoe 3a/laHue JTOJKHO ObITh BBIITOJIHEHO B OTJEIBHOM TETpau B KIIETKY CHHUMU
WM YEPHBIMHU YEPHUJIAMHU.
2. B 3aronoBke paboThl Ha OOJIOKKE TETpaju JOJDKHBI OBITH SICHO HamucaHbl (aMumus, UMs U
OTYECTBO CTYJIEHTa, Ha3BaHME IUCLMILIMHBI, HOMEP MPOBEPSAEMOTO 3aJaHMs; 31ECh KE CIEAYEeT
yKa3aTh Ha3BaHUE y4eOHOro 3aBeqeHus. B KOHIIe paOoThI ce1yeT MOCTaBUTh ATy €ro BBITOJIHEHUS
U TIOJIUCH CTY/CHTA.
3. B paboTy A0JKHBI OBITH BKIIIOUEHBI BCE 33/]]a4H, YKa3aHHbIE B 33/1aHUU, CTPOTO I10 MOJI0)KEHHOMY
BapHaHTy. Pemienus 3a1a4 HaJo pacrosaraTh B MOPSIIKE BO3pACTaHUS X HOMEPOB.
4. Ilepen pemieHneM Kaxa0M 3ajaud HaJ0 MOJHOCTHIO BBINIUCATh €€ ycioBue. Ecian ycinosue 3anaun
uMeeT oOuIyro (OpMyIHpPOBKY, TO, IEpPENHChIBas €ro, cleayeT OO0IIMe [aHHblE 3aMEHUTh
KOHKpDETHBIMHU, B3STBIMA M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOTO KOJMYEeCTBa 3ajJad [0 MaTepuaity,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHI0. OIBIT TOKA3bIBAET, YTO Yalle BCET0 HEYMEHHUE PELIUTh Ty WU
MHYIO 33/1a4y BbI3BIBAETCS TEM, UTO CTYAECHT HE BBINOJIHMII 3TO TpeOOBaHHUE.
5. Bce 3amaHus J0KHBI OBITh BBUIOKEHBI HA CaWT Ui NPOBEPKHU MpErojaBaTesieM B
COOTBETCTBYIOILIEM pa3zielie JUCIUIIINHBI.

Kpurtepun onenkmn:
- OLICHKA «3a4TE€HO» BBICTABJIAETCS CTYIEHTY, €CIIU PAaBUIBHO BBINOIHEHO HEe MeHee 70 % 3ananuii;
- OIICHKA «HE 3a4TEHO0» BBICTABIISIETCS CTY/ACHTY, €CJIM MTPaBIWIbHO BBINOJIIHEHO MeHee 70 % 3amaHuil.

7.2.9. lIposepsiemoe 3aganue 1 no reme "JInddepeHuuaibubie ypapHeHus"

(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossle npuMepsbl 3a1aHU
3amauya 1.
Hano nuddepennnanbHoe ypaBHEHUE IEPBOTO MOPsAKa U €ro HavasibHble yciaoBus. Haiinure
oO11ee pelieHre TOro ypaBHEHUs U ONpeIeNIUTe YaCTHOE PelIeHHeE.

Howmep N
BapHAHTa F(x,y,y)=0 HavaneHoe ycioBue
1 x-y' =3y =x"e"; Y, =€, X =1.

2 y'-cosx +ysinx=1; Yo =2, X, =0.




Howmep

BAPHAHTA F(x,y,y)=0 HauansHoe ycioBue
3 yr+lzw; y0:11 X0:7Z'2_
X X
4 Y—X:—mnﬂ yo:onzﬂz
X
5 Xy’+2y:%; yO:]" X0: .
6 Yy’ — yCOS X =—COS X; Y, =3, X, =0.
7 y' +2xy=e"* sinx; Yo =1, X, =0.
8 X2y +xy+1=0; Yo =2, X, =1.
, 1
9 y' =y tgx=—r; Yo =5, X, =1
COS X
2y 3 1
'——: 1 ; =—, X :1
10 y 1 (x+1) Yo 5 o
11 y' —(y+1)(x+1)=0; Y, =0, x, =0
12 V1-x*y' —y=0; Yo =1, X, =0
13 y'sin® x—y-1=0; Yo =0, xoz%.
14 y'sin? x—y =0; Yo =1, xoz%.
15 y'cos? x—(y +1)=0; Yo =0, X, =0.
16 2xyy' —1=0; Yo =0, X, =1.
17 y'xsiny=1; Yo—ﬂza X, =1
18 xy'—1-y?=0; Y, =0, X, =1.
19 xy'—{1+y =0; Yo =-1 X =1
20 y' —ysin® xcos x=0; Yo =1, X, =0

3agaua 2.
Hano nuddepenimanbHoe ypaBHEHHE MTEPBOTO MOPSIKA C Pa3IESIOMUMHUCS TIEPEMEHHBIMH
U ero HaualbHble ycioBus. Haliaure oOlee pernieHne 3TOro ypaBHEHHUsS U OINpENeTUTe YacTHOE
penicHue.

Howmep F (X, Y, y,) —0

BApUAHTA

1 y'-yx* =0 y(0)=1

Hauanbnoe ycnoBue




s F(xy,y)=0 HasasHoe ycioite
2 y'=yx* =0 y(0)=1
3 y'-yVx =0 y(0)=1
4 y'—yx+/x =0 y(0)=1
5 y'—ycosx=0 y(0)=1
6 y'—ysinx=0 x=0y=¢
7 y~(y+2)x-2)=0 y(0)=-1
8 y'—(y +1)cosx=0 x=0,y=0
9 y'=(y +1)sin x=0 x=0,y=0
10 y'cos® X —y =0 y(0)=1
11 1+ x?)y'-y=0 y(0)=1
12 J1-x2y'-y =0, y(0)=1
13 y—(y +1){x+1)=0 x=0,y=0
14 y'sin? x—y —1=0 y(%j:o
15 y'sin?x—y=0 y(%jzl
16 y'cos’ x—(y+1)=0, x=0,y=0
17 2xyy'-1=0 y(1): 0
18 xy’y'—2=0 y(1)=0
19 y'xcosy —1=0 y1)=0
20 Xy'—1-y* =0 y(1)=0

3amaua 3.

Jano nuddepeHnnanbHoe ypaBHEHHE BTOPOTO MOPsiIKa U €ro HavajbHble yciaoBus. Haiinure
o0l111ee pelIeHne 3TOro ypaBHEHHMs U ONIPEISIINTE YACTHOE PELICHHUE.



prcl’;;ﬂa F(x,y,y,y")=0 HauasbHoe yci1oBre
1 y"xInx=y’; y(e)=e-1;, y'(e)=1.
2 y"”cos* X = —sin2x; Y(7)=0; y'(z)=2; y'(x)=-1.
3 2xy"=y"; y(9)=8; y'(9)=3.
4 V=Y oy ¥(0)=0; y(0)=1.
5 y'(x* +1)=2xy’; y(0)=1, y'(0)=3.
6 Y =J1-(Y'); V(%) =3; y(%)=1.
7 xy" = (1+2x°)y"; y(1)=e+1; y(1)=e.
8 y"” =sin’ x; y(0)=5; y'(0)=18; y"(0)=0.
9 y' =2J1+y’; y(0)=5; y'(0)=-1.
10 y"+(y")* =0; y(2)=In(2e); y(2)=14; y'(2)=1.
11 y'etgy +(y")* =0; y(0)=0; y'(0)=1.
12 2yy"+(y') =0; y(0)=1; y'(0)=1.
13 3yy"—(y') =0; y(0)=y'(0)=1.
14 y'tgy +(y')* =0; y(0)="/4; y'(0)=1.
15 y"tgy +(y')* =0; y(0)=0; y'(0)=1.
16 y"=y'siny; y(0)=0; y'(0)=-1.
17 y'=2y(y') =0; y(0)=0; y'(0)=1.
18 y"+2(y')’tgy =0; y(0)=0; y'(0)=1.
19 y"y*—1=0; y(0)=1, y'(0)=0.
20 y"ctgy —2(y')" =0; y(0)=1; y'(0)=1.

KpaTKOC OMHCAHUEC U PETVIAMEHT BbINMOJTHCHUSA




IIpoepsiemoe 3amanume 1 mo Tteme "luddepenunanbHple ypaBHEHHS" BBIIOIHIETCS
CTYJECHTaMH CaMOCTOSITEJIbBHO M JOJDKHO OBITH CIAHO IMPENOJaBaTeNI0 Ha MPOBEPKY B CHUCTEME
«Pocnucrant» 1o 3au€tHoil Hegenu. Ha ero BeinmonHeHnue orBoautcs 25 yacoB. Homepa BapuanToB
KOHTPOJIbHBIX 33]1a4 ONPEAEISIOTCS C TOMOUIBIO Ta0HIIbI 1, TpruyeM HoMep BapuaHTa KOHTPOJIbHOMN
3amaun 1 HaxXoIUTCs MO NepBOil OykBe (haMMIIMKU CTy/IeHTa; HOMEp BapHaHTa KOHTPOJIbHOM 3a1auu 2
HAXOJUTCS MO MepBoii OyKBe UMEHU CTyJeHTa; HOMEp BapHaHTa KOHTPOJIBHOM 3a/1a4u 3 HAXOJUTCA
10 IEPBOIl OyKBE OTYECTBA CTY/CHTA.

Tabauna 1
Byksa A b B r Ji| EE | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO | 0,4 11 PY | CJI | TII v dD | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIIOTHEHUH TPOBEPSIEMOTO 3aJJaHHsI HEOOXOJUMO CTPOTO NMPUAECPKHUBATHCS YKA3aHHBIX
HUKe mpaBuil. PaGoThl, BbIMOIHEHHbIE 0€3 COOMIOACHHS STUX MPaBUJI, HE 3aUUTHIBAIOTCS U
BO3BpAIIAIOTCSI CTYAECHTY JUIsl IepepadOTKH.
1. Kaxnoe npoBepsieMoe 3a/laHue JTOJKHO OBITh BBIITOJIHEHO B OTJEIBHOMN TETpau B KIIETKY CHHUMU
WM YEPHBIMHU YEPHUJIAMHU.
2. B 3aronoBke pa0oThl Ha OOJOXKKE TETPaaul JOJKHBI OBITH SICHO HamucaHbl (paMumus, uMs U
OTYECTBO CTYJIEHTa, Ha3BaHME JUCLMIUIMHBI, HOMEP MPOBEPSAEMOI0 3aJaHUs; 3[ECh K€ CIETYET
yKa3aTh Ha3BaHUE y4eOHOro 3aBefeHus. B KOHIIe paOoThI cle1yeT MOCTaBUTh ATy €ro BBITOJIHEHUS
Y TIOJITUCH CTY/CHTA.
3. B paboTy A0mKHBI OBITH BKJIIOYEHBI BCE 33/1aUH, YKa3aHHbBIC B 3aJJaHUH, CTPOTO IO MOJIOKEHHOMY
BapHaHTy. Pemienus 3aa4 HaJo pacronaraTh B HOPSAKE BO3PACTaHUS UX HOMEPOB.
4. Ilepen pemreHneM Kaxa0M 3ajaui HaJ0 NOJHOCTBIO BBINIUCATh €€ ycioBue. Ecnu ycioBue 3agaun
uMeeT oOuIyro (OpMyIHpPOBKY, TO, IEpPENHChIBas €ro, cleayeT OOIIMe [aHHbIE 3aMEHUTh
KOHKPETHBIMHM, B3STBIMH M3 CBOEro BapuaHTa. He crmeayer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOIO KOJMYEeCTBa 3ajJad [0 MaTepuaity,
COOTBETCTBYIOILIEMY 3TOMY 3aJaHHI0. OIBIT TOKA3bIBAET, YTO Yalle BCET0 HEYMEHNUE PELIUTh Ty WU
MHYIO 33/1a4y BbI3BIBAETCS TEM, UTO CTYAECHT HE BBIMOJIHMII 3TO TpeOOBaHHUE.
5. Bce 3amaHus A0DKHBI OBITh BBUIOKEHBI HA CaWT Ui NPOBEpKHM MpErojiaBaTesieM B
COOTBETCTBYIOILIEM pa3zelie JUCIUILINHBI.

Kpurepun oueHku:
- OLICHKA «3aYTE€HO» BBICTABIIETCS CTYACHTY, €CIU MPAaBUILHO BINOIHEHO He MeHee 70 % 3aganuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CIIM NIPaBUIIBHO BBINOJIHEHO MeHee 70 % 3anaHuil.

7.2.10. IpoBepsiemoe 3axanue 2 no reme "Onepanmonubie ucuucjaenus"
(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossie npuMepsl 3a1aHUI
3anauva 1

1. Ucnonb3ys onpenenenre n3o0pakeHns U OCHOBHbIE CBOMCTBa peoOpazoBanus Jlamnaca,
HaiTu wn300pakeHWe A 3afgaHHOro opuruHanal. Mcmonb3ys ompezneneHue H300pakeHUs U
OCHOBHBIE CBOWCTBa MpeoOpazoBanus Jlaruraca, HallTH W300pakeHHE ISl 3aTAaHHOTO OpUTHHAJIA.

2. Jlns 3agaHHOrO W300paKeHHWsI HAWTH OpPUTHMHAN, HCIONb3YS pasjoXeHue aApodu Ha
MPOCTEHININE, CBOMCTBO JIMHEWHOCTH, Tabmuiyy «OpurnHam-u3o0pakeHue» Wi TeopemMy
paznoxxeHus u hpopmyIsl Ditepa.



N Opurnnan N3o0paxenune
1 2 3
1
1. at e —
te (p-1)-(p-2)
) 1
2. sinat m
3 1
. cosot m
ot P
4. sin— G;fzagf:a
1
S. e? .sint (p+1)(p+2)
2
. p
6. el -sin (—__T___j
A p2+4p2+9
2
- 3p+4
7. e’ .sin P Hopa
a p(p-1)p-2)
2
pe+1
> o (-1
5p+3
2 .
9. t<sin gt (p_nb2+2p+#
2
p-+14
10. tz(go'/t 2 2
pe+4)p°+9
11 3t L
' te (p? +6p+13)p2 +6p+10)
12 X Pz
' te 2 p?+p2+1
3p
13. cos? x (p2 +1)2
p
14. sin x (p-2fp2-1
1
15. cos(et - ) 02(p? 1)
sint 1
16 t 7—p+p
1
17. tshot m
2p3+p2+2p+2
18. cha 5 504 3
p~+2pT +2p
2p+3
19. t2cht

p3+4p2+5p




N Opurnnan N3o0paxenune
1 2 3
6p+1
3t —_— =
20. e>lsht 02 +4p+3
. p°+2
21. e?'sint
(p—4)p*-9
22 tsinat p——7
' p°—4p+3
23. e*-sint 3 IC2>
p (p —4)
) p+1
24, t’sint
p—-2p°+p’
1-p
25. shat . 5
(p*-4)
3amaua 2

Hatiti yactHoe pemenue nudepeHnaibHOr0 ypaBHEHUSI BTOPOTO MOPSIIKA
A-x"+B-x"+C-x=f(t),
YIOBJIETBOPSIOIIEE HAYAJIbHBIM YCIIOBUAM

x(0)=«a, X(0)=4.

A B C f(t) a B
2 3 4 5 6 7
1 2 2 0 2 1
1 -6 9 0 0 4
1 -1 -6 2 1 0
1 0 -9 2-t 0 1
1 0 -4 4t 1 0
1 0 4 2cost 0 4
1 0 1 t3 + 6t 0 0
1 0 1 cost +sin 2t 0 0
1 0 -4 42t 0 0
1 0 9 t-2 0 0




Haititn 4acTHOe pemieHue
Ha4yaJbHBIMH YCIOBUSIMU

N B C f() a B

1 3 4 5 6 7
11. 4 4 et 0 0
12. 0 1 sin 2t 0 0
13. 0 1 e 142 0 0
14. 6 5 t2_1 0 0
15. 6 13 sin4t 0 0
16. 0 4 —sint 0 1
17. -1 0 - n 0 0

1+e
18. 3 0 el 0 -1
19. 0 4 t 1 0
20. -2 5 1-t 0 0
21. -2 0 t? -1 2 -1
22. -6 9 2t —t+3 0 1
23. -2 1 2e! 1 1
24. -3 2 e' 0 -1
25. -7 6 sint 0 1
3amaga 3

cucteMbl nuddepeHITUaANbHBIX YpaBHEHUH C 3aJaHHBIMU

N Cucrema /1.V. HayvanbHble ycioBus
1 2 3
1 y +3y+2=0, y(0)=1,
' Z-y+z=0. z(O):l.
5 y'—2y—4z =cost, y(0)=0,
' '+ y+2z=sint. 2(0)=0.




N Cucrema J1.VY. Hauanbnbie ycnoBus
1 2 3
3 y' -3z+y=0, y(0)=0,
' 7—y—z=¢el, z(0)=0.
4 y' +7y—2=0, y(0)=1
' 7'+2y+52=0. 2(0)=1
5 y' +2'—z=¢l, y(0)=0,
' 2y'+ 7'+ 2z =cost. 2(0)=0.
6 y-y+z=_t, y(0)=0
. 7' +4y+2z7 =4t +1. 2(0)=0
7 y'—7'-2y+2z=1-2t, y(0)=y'(0)=0
' y'+27'+y=0. 2(0)=0
8 y'—=3y'+2y+2z'—-z=0, y(0)= y' 0)=0
' -y +y+2"-57'+4y=0. z’(O):O,zO =1
o y'=-2, y(0)=1,
' 7'=2y+2z. 2(0)=1.
10 y'=32+y=0, y(0)=1,
' 7-7-y=e%, 2(0)=1.
11 y'+2y+2'=1, y(0)=0,
) y'+4z'+3z=0. Z(O):O.
y'-y-2z=t, y(0)=2
12. {—2y+z’—z:t. z(O):4
13 ~y"+82=0, y(0)=y'(0) =0,
) 2"+2y=t. Z(O):z’(O):O.
14 5y’ +3z-12y =0, y(0)=2
) —-57'+13z-2y=0. Z(O):S
15 y' +4y+4z=0, y(0)=3
' 7'+2y+6z=0. 2(0)=15
y+y-2=4e, y(0)=0
16. {3y’z+z’%t2. 2(0)=0
4y +7'=0, y(0)=0
17. {y'—z =4t. 2(0)=0
18 y+y-z=e, y(0)=1
' z'+z—y=et. 2(0)=1




N Cucrema J1.VY. Hauanbnbie ycnoBus
1 2 3
19 y —y+22=0, y(0)=0, y'(10)—1,
' y"—2y' =2t —cos2t. Z(O):E'
20 y' +2"— 7' +6y =™, y(0)=y'(0)=1,
' y' -4y —7'+z7=1. 2(0)=27'(0)=0
’1 5y'+3z=12y, y(0)=-1,
' 13z =2y +57. z(0)=0.
- y'+2=0, y(0)=2,
' 7'-2y-2z=0. 2(0)=7.
23 y'+y=3z, y(0)=1,
' 7'—e'=y+z. 2(0)=2.
"+3y=-z, 0)=0,
" y'+3y y(0)
I'=y-1. 2(0)=-1.
25 y'=3z-y, ¥(0)=2
) Zfzz_i_y_eZt' Z(O):O

KparTkoe onucanue u perjiaMeHT BbINOJHEHHSA

[IpoBepsiemoe 3anganue 2 o Teme "OnepaliiOHHbIE UCUUCIIEHUA" BBIOIHAETCS CTYJEHTaMU
CaMOCTOSITENILHO U JIOJDKHO OBITH CAAaHO MPENoAaBaTeo Ha MPoBepKyY B cucreMe «PociuctanT» 110
3auétHoi Henenu. Ha ero BbimosmHeHue oTBoauTcs 25 vacoB. HoMmepa BapHaHTOB KOHTPOJIBHBIX
3aJa4 ONpPENEIIOTCS ¢ MOMOLIbI0 TabMuUIBl 1, mpUuyeM HOMEp BapuaHTa KOHTPOJIbHOHM 3agauum 2
HaXOJUTCs MO NepBod OykBe (aMWINK CTYJEHTa; HOMEp BapHaHTa KOHTPOJIbHOM 3agauu 3
HaXOJUTCs MO NepBOil OyKBe UMEHHU CTYAECHTAa; HOMEp BapuaHTa KOHTPOJIbHOM 3a7auu 1 HaxoauTCs
110 IepBOI OyKBE OTYECTBA CTYJCHTA.

Tabmuma 1
Byksa A b B r i EE | X;3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0.4 I PY | CII | T, v ®D | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BBEIMOTHEHUH TTPOBEPSAEMOTO 3aJaHH HEOOXOIUMO CTPOTO MPUACPKUBATHCS YKA3aHHBIX
HIDKE TIpaBui. Pa0oThl, BBITTOJIHEHHBIE 0€3 COOIONEHUsS] ITHX TMPaBWI, HE 3aYUTBHIBAIOTCA H
BO3BpAIIAIOTCS CTYACHTY s TEpepadOTKH.
1. Kaxxmoe mpoBepsieMoe 3a1aHie TOJDKHO OBITh BBIMTOJIHEHO B OT/ICTLHON TETPaJH B KJIIETKY CHHUMHU
WJIM YEPHBIMHU YepHUJIAMHU.
2. B 3aronoBke pabOTHl Ha OOJIOKKE TETPaau IOJKHBI OBITH SICHO HAaMHMCaHbl (GamMuius, UMs U
OTYECTBO CTY/EHTA, Ha3BaHUE AUCIUIUIMHBI, HOMEDP MPOBEPSIEMOr0 3aJaHus; 37ECh K€ CIEAYET
yKa3aTh Ha3BaHHE Y4eOHOTO 3aBeicHUs. B KOHIIe pabOThI CeayeT MOCTABUTh AATy €0 BHITIOJHEHUS
Y TIOJNKCH CTYACHTA.
3. B paboty n0/mKHBI OBITH BKJIFOUCHBI BCE 33/1a4d, YKA3aHHBIC B 3aJJaHUH, CTPOTO IO TTOJIOKEHHOMY
BapuaHTy. Pemienus 3a1a4 Ha/l0 pacnoiaratb B MOPSIKE BO3PACTAHUS KX HOMEPOB.
4. Ilepen pemieHueM Ka)x 0¥ 3aa4u HaJ0 MOJHOCTHIO BhINHUCATh €€ ycioBue. Eciau ycnoBue 3agaun



uMeeT o0y (OpMYIHpPOBKY, TO, IEPENHCHIBas €ro, CleayeT oOIIue IaHHbIE 3aMEHUTh
KOHKPETHBIMH, B3ATBIMH W3 CBOEro BapuaHTa. He cliegyer mnpucTynarb K BBINOJHEHHIO
KOHTPOJIBHOTO ~ 33/IaHUsl, HE pEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHuI0. OMBIT IOKA3bIBACT, YTO YaIlle BCETO HEYMEHHUE PEUIUTD TY HITU
WHYIO 32/1a4y BBI3BIBAETCS TEM, YTO CTYACHT HE BBIMIOJIHIII 3TO TpeOOBAHHE.

5. Bce 3amaHusi JODKHBI OBITh BBUIOKEHBI HA CaWT Uil TPOBEPKH MPENOJaBaTelieM B
COOTBETCTBYIOIIEM pa3zesie TUCIUILIIHHBI.

Kpurepum oneHku:
- OLICHKA «3aYTEHO) BBICTABJISAETCS CTYJIEHTY, €CJIM IPABUIIBHO BBIITOJIHEHO HE MeHee 70 % 3anaHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTY/AEHTY, €CIIM IIPaBUIIbHO BBINIOJIHEHO MeHee 70 % 3amaHuil.

7.2.11. lIiposepsiemoe 3axanue 3 no reme ""Psabl"

(HaumeHOBaHUE OYEeHOUHO20 cpedcmsa)

TunoBbie MpuMepPHI 3aaHUH
3amgauga Ne 1

HccnenoBaTh CXOAUMOCTh YHCIOBBIX pAaaoB Z Un
n=1

No OOmuii unen psaga U,
2
1 2) (3n+2)!;6) (n+2j  B) In2(1+ij;r) (_1)n+1_(2n+1)
10" 3n-1 2n n(n+1)
In n 2 1 o n Y
2 M 6yen—1;8) — = _:1) (-1)-
Y ) & ninn(in In n)’ 0 (Y (2n+1)
. 1+n 2n-1)2 (-1
2 Jn? +2n’ ) sin n® ’B)(3n+1j 1) In(n+1)
1 T n3"2 n
4 - 6 t ; . 1) (—1)
Q) o0 nardtg o) i) ('
. 1-cosvn . 1-3-5(2n-1) (4n—1j” (1)
a) sB) | o0 | 30—
n*+n-1’ 3"(n+1) 3n+2 nin(n+1)
2n n’ n+1
6 a) ng+3;6) ! 3;B)( gl j ;T )T
n*-2" " (2n-1) 4n+3 2n+3
2 n?
; . n-2 n> [n+l) T
2) sin n2+5’6) (n+2)!’B) n o n (-] S n
n 3 n+l n+l 3
. R S 37 )2 Ly CYEn
(n+1)(n+4)" " (n+1p° 2"
n+1
9 2 sin % 6) 1.4.7_.'(13n—2);B)( j ()
4" 2" n! 4n+1 (2 1y
2 2n+1
10 Q) 1 6) ;B)( " j .y LY
5n+1" " (3n) 3n+1 nin 2n
6 .. n" T n N+l
11 a) 79 : 6) H,B) n!-sm;,r) (-1)"- .




Ne OG6umit unen psaga U,
1 Jn 1+n Y’ 2 sin/n®
12 : ) | 0| 1) (1)
2 (n+2)|n(n+2)’6) n3+1’B) (1+n2j 0 (1) nvn
1 . 2n+1 (-1)"
13 a) n-tg > 0) arcsin o ; B) o ;T) (2n+4)22n+4 .
1 y'1o1 (-1
14 RN (“Ej & 7" n+cos( 2 ]
Vvn+4
15 a) . 6) (n+2an;B) n¥n ) GO (@n 1)
n’ +1 3n-1 3 +2° n(n+1)
3n’ (3n+2)' ( - : 1
16 ;0 ; -1) ——
2 5n°+2° ) 1o 2" 0 () ninnvinn n
31002 (1+n?) oy [2n-1Y
L Ve ® @y Y [1+n3j 0 () (3n+2j
3n 6"(n” - ) ( T" (-1)
18 ; 0 ~—
Y (n+1/n’ - ) ¥n ) " nv/n
g, n+1)" 1 r (=1t
(=1)sin -2~
20 1 3o N=2 24/n
2 (2n+3)In*(2n+3)’ +0) nlsm 7P \/_[Zn+1) i) 3n+1

3amaua Ne2

o n
Haittn mHTEpBan CXOOMMOCTH CTENEHHOIO psaa Zanx

. HccaemoBarh CXOOUMOCTH pdaaoa Ha

n=1
KOHI[aX MHTEpBAJIa
Ne Kospdumuenr a, Ne Kospdummenr a,
1 SRR N o i) O
n!

2 2" 1 12 :

a) ;0) ——— N

n(n+1)” " n10 a) 1) ) (1)
3 2n) 1 13 n >
a) ( T)', ) a) 2 - 6) n .

n (n+2)in(n+2) Jen-1)3"" " (n+1)

4 3"n! 1 14 Jﬁ i
;0

a) (n+1)n ) n10n+1 a) \/_

5 n 1 15 1
; 0 ———6) 10

? 3"(n+1)’ g ? n(n+1) )

6 n®+1 16 (n+1)y +1)' ( 1]
2 _.6) — = ;0) In
a) n 0) 7 a) o ) o




7 n 3 17 5
1 n°+1 >
2) (1+—j . 6) arcty o3
n 3n a) ; 0) 5
n! (n+1)
| a) Nt " 1 2 nisin 5 5) 1+
3"(n+2)" 7 (n+1) A 2"
9 n 19 . - n
3 | ; 2) 1 33(2n| 1); 5 2 n
\/E(Sn_l) ) (n+1)| n! (2n—1)3
10 n+2 n! 20 g5 10"
;0 .
n(n+1) ) (n+1)" Y Jn
3amaua Ne 3

Bbluncnuth OmnpeAesneHHbld UHTErpasi J.f(X)dX ¢ TouHocteio 110 0,001 myrem pasnoxeHus

HOI[BIHTGFpaJIBHOfI q)yHKHI/II/I B CTCIICHHOM pAaaA U NOYJICHHOI'O MHTCIPUPOBAHUA IMTOJYUYCHHOTO pAaad

b

0

Ne ®Oyuxnus f(x), b Ne ®yuknus f(x), b
B 1-e

1 e -1 11 N 0,1

sin 0,5x 1

2 : 1 Oa5 12 N l 1$5
X V27 +x°

3 sin(x?); 1 13 |n(1+x/%;l

4 cos+/x; 0,5 14 e 0,2
1 1

5 ;0,1 15 —1

V8+x® Y16+ x*
6 arctg(xz); 0,75 16 cos(4x2); 1
: 2
7 smx(;( ); 0,5 17 Jxsin x; 1
2

8 € l; 0,1 18 e 0,1
X

9 xe?": 0,5 19 sin(100x?); 0,1

10 xln(l— xz); 0,5 20 1-e? 0.4

X




Samaua Ne 4

Haiitu Tpu nepBBIX, OTIMYMUTENBHBIX OT HYJIA, Yj€HA Pa3jOXKEHUS B CTEICHHOM psl pelieHue
y= y(x) muddepentmanbaoro ypasuenus y' = f (X, y), YZIOBJIETBOPSIIOILLETO YCIOBHIO y(O) =Y,

N y'=f(xy); ¥, Ne y'=f(xy); v,

1 y' =cosx+y’; y,=1 11 y' =2x*+y*; y,=0,1
2 y =e*+y?; y,=0 12 y' =4x—01y?; y,=1
3 y'=y+y?* %=3 13 Y =X +y?; y,=1
4 y' =2e’ —xy; y,=0 14 y' =x*+0,2y; y,=1
5 y =sin x+y?; y,=1 15 y =xy+y?; y,=0,1
6 y=e'+y; y,=4 16 y' =2x-Yy?%; y,=0
7 y =x*+y?; y,=2 17 y' =x>—Xy; y,=0
8 y =sin x+0,5y*; y,=1 18 y' =2x-01y?; y,=2
9 y' =2’ +xy; y,=0 19 y' =x*—4y; y,=1
10 y =Xx+Xx>+Yy%; y,=5 20 y' =x*-2y*; y,=0

3agava Ne 5

Paznoxute B psan Pypbe nepuoanyeckyro (QpyHKIHIO, 3aJaHHYIO Ha MOJIYIEpUOe

[0,|] 1o

cuHycaM uiu 1o xocunycam. Iloctpouts rpaduk GyHKIMN U rpaduK CyMMBI MOJTYYEHHOIO psaa

Dypse.

Ne

f(x)

1

. T
l1+sinx, 0<x<=—;

=1
0, —<x<m.
2

2

10 KOCHHYCaM




f(x)

2 0, ngsf;
f (X) _ 2 110 CUHYCaM
—cosx, Z<x<.
2
3 T
0, OSXSE;
f (X) = 110 KOCUHYyCaM
. T
—SIN X, —<X< 7.
4 0,0<x<Z;
f (X) _ 2 10 CUHYCaM
COSX, Z<X<7.
2
> sinx,03xs%; o KOCHHvCa
I1I0 KOCHUH M
()= Y
0, =<x<m.
2
6
1+cosx, O£x£§;
f (x) _ i 2 110 CUHyCaM
0, —<x<rx
2
! 0,0<x<Z;
f (x) _ 2 10 KOCHHYyCaM
COSX, —<X<r7m
8 0, OSXSE;
f (x) _ _ 2 10 CHUHYCaM
-sinX, —<x<7&
2
d 0, OSXSE;
f(x)= _ 2 110 KOCUHYCaM
—COSX, —<X<r.
2
10 0, OSXSE;
f (X) _ 2 10 CUHyCaM
sin X, T<x<nr.
2
11
1-sin x, OSXS%;
10 CUHYCaM
(=1 Y
0, —<x<nr.
2
12 0, OSXSE;
f (X) _ 2 10 KOCHHYyCaM

T
— COS X, ESXSﬁ.




= f(x)
13
1-cosx, osxsﬁ;
. (X) _ 2 10 CHHYyCaM
0, Z<x<nr
2
14
1-cosx, OSXS%;
I10 KOCUHYCaM
(W= ’
0, = <x<m.
2
15 . o<x<Z
1-sin x. 2
f(x)= , 0 CUHYCaM
0 V4
—<X<r
2
16 1-sinx, 0<x<Z; 10 KOCHHYCAM
(=]
0, =<x<r&@
2
17 0,0<x<”:
. (X) _ 2 10 CUHYyCaM
1-cosX, %SXS”
18
0, 0<x<”:
()= 2 10 KOCUHYCaM
1-cosx, %SXS”
19 0, 0<x<”;
f(x)= 2 1O Sy
1-sinx, —<x<ur.
W= ’
1-sinx, ESX<7T

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
[TIposepsiemoe 3aganue 3 mo Teme "Psnpl" BBITOTHAETCS CTYJEHTAMH CAMOCTOSITEIBHO H

JOJIXKHO OBITH CAAaHO IPCIOAaBaTCIIFO Ha MPOBEPKY B CUCTEMC «PocaucTaHT» 10 3a4€THOM HEIECIIH.

Ha BrImonHeHue npoBepseMoro 3agaHusi OTBOAUTCA 25 yacoB. Homepa BapuaHTOB NMpPOBEPSEMBIX

3aJJaHUi ONPENENSIOTCS ¢ TOMOIIBIO Ta0IMIIBI 1, MpUYeM HOMepa BApHaHTOB KOHTPOJIBHBIX 3a1ad |
U 4 HaxoJATCs 1o nepBoit OykBe (haMUINK CTY/I€HTa; HOMepa BapMAHTOB KOHTPOJIbHBIX 33/1a4 2 U 5
HaXOJATCS 10 MepBOi OyKBE UMEHM CTYyJI€HTa; HOMep BapHaHTa KOHTPOJIBbHOM 3a1a4u 3 HaXOAUTCS
10 IepBOI1 OyKBE OTUECTBA CTYJEHTA.

Taomuma 1
BbykBa A b B r pil| E.E K,3 u K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BbykBa M H,IO 0,4 I1 P4 c | T,1 Yy (ORC] X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20




[Tpu BEIMOTHEHUH TPOBEPSAEMOTO 3aJaHH HEOOXOIUMO CTPOTO MPUACPKUBATHCS YKA3aHHBIX
HUKe mnpaBui. Pa®oThl, BbIMOIHEHHbIE 0€3 COOMIOACHHS STUX MPaBUI, HE 3aUUTHIBAIOTCS U
BO3BPAIIAIOTCS CTYACHTY ISl IEPEpadOTKH.
1. Kaxnoe rposepsieMoe 3a/laHue JTOJKHO ObITh BBIITOJIHEHO B OTJEJIBHOM TETpaau B KJIETKY CHHUMU
WJIM Y€PHBIMHU YEpHUJIAMHU.
2. B 3aronoBke pa0GoThl Ha OOJIOXKKE TETpaaul JOJKHBI ObITH SICHO HamucaHbl (paMumus, UMs U
OTYECTBO CTY/CHTA, Ha3BaHUE AUCIUIUIMHBI, HOMEp IMPOBEPSIEMOr0 3aJIaHUsl; 3]ECh KE CIEIYET
yKa3aTh Ha3BaHUE y4yeOHOro 3aBeqeHus. B KoHIle paboThI cenyeT MOCTaBUTh JaTy €ro BBITOJIHEHUS
Y TIOJINKCH CTYJCHTA.
3. B paGoTy A0KHBI ObITh BKJIIOYEHBI BCE 33/1a4H, YKa3aHHbBIE B 3aJJaHUH, CTPOTO IO MOJIOKEHHOMY
BapuaHTy. Pemienus 3a1a4 Ha/l0 pacnojarath B OPsIKE BO3PACTaHUS UX HOMEPOB.
4. Ilepen peuieHreM Kaxa01 3aa4n HaJ0 MOJHOCTBIO BBIIUCATh €€ ycnoBue. Eciu ycnoBue 3agaun
uMeeT o0y (OpMYITHPOBKY, TO, IEPEMHUCHIBAas €ro, CIEAyeT OOIIHMe [JaHHBIE 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMU U3 CBOEro BapuaHTa. He cienyer mnpuctynaTte K BBIIOJHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE pEIMB JOCTaTOYHOrO0 KOJMYECTBA 3ajady IO Marepuany,
COOTBETCTBYIOLIEMY 3TOMY 3a/1aHHi0. OTBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTh Ty WIIH
MHYIO 33]1a4y BBI3BIBACTCS TEM, UTO CTYJICHT HE BBITIOJHUII 3TO TPEOOBAHHE.
5. Bce 3amaHus [OKHBI OBITH BBUIOKEHBI Ha CalWT JUid TNPOBEPKH IPENOJaBaTeeM B
COOTBETCTBYIOIIEM pa3zielie JUCIUTIIINHBI.

Kpurepumn oneHku:
- OLICHKA «3aYTEHO» BBICTABJISETCS CTYJIEHTY, €CJIM IPaBUIIbHO BBINOIHEHO HE MeHee 70 % 3anaHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CIIH IIPaBUIIbHO BBINOIHEHO MeHee 70 % 3anaHuil.

7.2.12. lIpoBepsiemoe 3aaaHue 4 1o remMe

"Teopusi BepOATHOCTEH H MATEMATHYECKAN CTATHCTHKA"
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossle npuMepsl 3a1aHUi

3agaua 1.
Pemmre 3anavy, UCIOIB3YsI TEOPEMBI YMHOKEHHUS U CIIOKEHHUS.
B onnoit kopsune N ¢uoneroBrix 1 M 3eneHbix Kyonka, Bo Bropoii — V ¢uoneroBsix u C
3eJIeHbIX. BBITaCKMBAIOT MO OAHOMY KYOMKY M3 Kax/10i Kop3uHbl. OnpenennuTte BEpOsSTHOCTb TOTO,
YTO OHM PA3HOTO LIBETA; OJHOIO I[BETA.

Ne N M v c
1 5 6 3 5
2 10 12 5 6
3 2 3 4 5
4 4 6 7 8
5 5 6 7 9
6 9 8 5 6
7 4 3 6 5
8 4 2 3 6
9 2 5 9 8

10 7 5 6 8

11 5 5 6 4

12 4 4 3 3

13 4 5 5 4

14 6 6 6 6

15 2 3 4 7




16 3 6 5 4

17 2 5 8 7

18 9 5 6 4

19 8 5 4 7

20 5 6 3 4
3amauya 2.

Pemure 3a1a4y Ha MOBTOPSIOIIUECS COOBITUS (MCIONB3Ys JIOKAJIbHYIO TeopeMy Jlannaca uiun
UHTErpaibHyto Teopemy Jlamnaca).

Nwmeercss N norepelinpix Owmneruka. BeposTHOCT BBIMTpaTh MO KaXAOMY paBHa p.
Omnpeznenure, 4TO BEIMTPAIOT OT M1 10 M2 NPUOOPETEHHBIX OUIIETHKA; POBHO M OUIICTUKOB.

Ne N b m mz m
1 100 0,1 40 50 30
2 150 0,2 100 120 40
3 120 0,3 60 100 45
4 125 0,1 75 100 50
5 200 0,15 150 175 55
6 250 0,25 50 150 62
7 400 0,1 200 250 48
8 350 0,05 250 300 89
9 175 0,2 100 125 101
10 220 0,3 100 125 150
11 250 0,1 100 125 175
12 230 0,5 100 125 200
13 240 0,6 100 125 224
14 270 0,2 200 250 89
15 170 0,1 100 150 90
16 180 0,1 100 130 45
17 210 0,1 150 160 40
18 260 0,4 50 100 15
19 310 0,3 75 250 95
20 400 0,15 150 250 200

3agaua 3.

Haubl 00beM BoIOOpKH N BBIOOPOYHAs cpenHsis X , CpeiHee KBaAPATHYHOE OTKIOHEHUE O .

Hy>XHO BBIYMCINUTH JOBEpUTEIbHbIE MHTEPBAJbl Uil OLEHKM MAaTeMaTH4ecKoro oxujaaHus M
HOPMAJIBHOI'O paclpeAeeHus C HaaeKHOCThI0 0,95.

No HcxomHpie maHHbIe

1 X =75,17 o =6 n=36
2 X =75,16 o=7 n=49
3 X =75,15 o =8 n=64
4 X =75,14 o=9 n=81
5 X =75,13 o =10 n=100
6 X =75,12 o=11 n=121
7 X =75,11 o=12 n=144
8 X =75,10 o =13 n=169
9 X =75,09 o=14 n=196
10 X =75,08 o =15 n=225




11 X =75,07 o =16 n=256
12 X =75,06 o=17 n=289
13 X =75,05 o =18 n=324
14 X =75,04 o =19 n=361
15 X =75,03 =20 n=400
16 X =75,02 o=21 n=441
17 X =75,01 o =22 n=484
18 X =75,00 0 =23 n=529
19 X =74,99 o=24 n=576
20 X =74,98 0=25 n=625

Kparkoe onucanue U perjiaMeHT BbIIOJHEHUS

[Iposepsiemoe 3ananue 4 o Teme "Teopus BEpOATHOCTEH M MaTeMaTH4ecKas CTaTUCTHKA'
BBITIOJIHSIETCS] CTY/ICHTAMH CaMOCTOSITENIBHO U JIOJDKHO OBITh CITAaHO MPEMNO/IaBaTelNio Ha MMPOBEPKY B
cucreme «PocaucranT» 10 3au€tHoil Henenu. Ha ero BeimosHeHue oTBoAuTCA 25 yacoB. Homepa
BApUAHTOB KOHTPOJIbHBIX 337a4 OMPENEISIOTCS C MOMOIIBIO0 TaONuIlbl 1, MpuyeM HOMEp BapuaHTa
KOHTPOJIbHOM 3amaud 1 HaxoauTcs MO mepBoil OykBe (amuiuu CTyaeHTa;, HOMEp BapuUaHTa
KOHTPOJIBHOM 3a/layvl 2 HaXOJWUTCSA 110 TEepBOH OyKBE HMEHHU CTyJIEHTa; HOMEp BapUaHTa
KOHTPOJIbHOM 3aj71aun 3 HaXOUTCS 10 epBOi OYKBE OTUECTBA CTYJEHTA.

Tabmumna 1
Byksa A b B r i EE | X;3 )54 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M | HIO | 0,4 I PU | CII | T.II vy @D | X
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIOTHEHUH TPOBEPSIEMOTO 3aJJaHKsI HEOOXOJUMO CTPOTO NMPUAECPKHUBATHCS YKA3aHHBIX
HIDKe npaBuwi. PaboThl, BBINOJHEHHbIE 0€3 COONIOJIEHHMS 3TUX MpPaBWUI, HE 3aUUTBHIBAIOTCA U
BO3BpAIAIOTCSl CTYACHTY JUIsl IepepadOTKH.
1. Kaxxoe nmpoBepsieMoe 3aJjaHHe 10JIKHO OBITh BBITIOJIHEHO B OT/EIbHOM TETpaau B KJIETKY CHHUMHU
WM YEPHBIMHU YEPHUJIAMHU.
2. B 3aronoBke paOoThl Ha OOJIOXKKE TETpaau JOJDKHBI OBITH SICHO HANMCaHbl (aMUIIMs, UM U
OTYECTBO CTYJIEHTa, Ha3BaHME JUCLMIUIMHBI, HOMEP MPOBEPSAEMOT0 3aJaHUs; 3[€Ch K€ CIEIYEeT
yKa3aTh Ha3BaHUE yueOHOTro 3aBesieHus. B KoHIle paboThI clielyeT NOCTaBUTh JaTy €ro BHIIIOIHEHUS
Y TIOJITUCH CTY/ICHTA.
3. B paboTy A0JKHBI OBITH BKJIIOUEHBI BCE 33]]a4H, YKa3aHHBIE B 33/1aHUU, CTPOTO I10 MOJI0KEHHOMY
BapHaHTy. Pemenus 3aa4 HaJo pacronaraTh B HOPSAKE BO3PACTaHUS UX HOMEPOB.
4. Ilepen pemieHneM Kax a0l 3ajaud HaJ0 IOJHOCTBIO BBINIUCATh €€ ycioBue. Ecnu ycnoBue 3agaun
uMeeT oOuryro (OpMyIHpPOBKY, TO, IEpENHChIBas €ro, cleayeT OOIIHMe [aHHblE 3aMEHUTh
KOHKPETHBIMHM, B3STBIMH M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEeIIMB JOCTaTOYHOTO KOJMYEeCTBa 3aJad [0 MaTepuaity,
COOTBETCTBYIOILIEMY 3TOMY 3aJaHHI0. OIBIT IOKA3bIBAET, YTO Yalle BCET0 HEYMEHNUE PELIUTh Ty WU
MHYIO 33/1a4y BBI3BIBAETCS TEM, UTO CTYACHT HE BBIMOJIHUII 3TO TpeOOBaHHUE.
5. Bce 3amaHus J0DKHBI OBITh BBUIOKEHBI HA CaWT Ui NPOBEPKU MpPENojaBaTeNieM B
COOTBETCTBYIOILIEM pa3zielie JUCIUILITHNHBI.

Kpurepumn oneHku:
- OLICHKA «3a4TE€HO» BBICTABIIAETCS CTYAEHTY, €CIU PAaBUIBHO BBINOIHEHO HEe MeHee 70 % 3ananuii;
- OLICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYJEHTY, €CJIM IPaBUIIbHO BBINMOJHEHO MeHee 70 % 3amaHui.




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1

Bomnpocsl Kk 3xk3aMeny

UYucnosas marpuna. JleiicTBus Hag MaTpulamMu (CI0XKEHHE, YMHOKEHHE HA YHCIO0, YMHOKEHUE
CTPOKHM Ha CTOJO€l, YMHOKE€HHE MaTpHIlbl Ha MaTpUIly, TPAHCIOHUPOBAHHE) U YCIOBUS HX
BBIITOJIHCHMSL.

Onpenenurens Marpul 2-oro M 3-ero nopsakoB. OnpenenuTesb MaTpUIbl N-0r0 MOPSAKA.
CBOIICTBA ONPEICITUTEIICH.

Martpuiia oOpaTHast K 3aJaHHOH. Y CJIOBHSI CYIIIECTBOBAHUS, CIIOCO0 OTHICKAHUS

Munop matpuiisl. ba3ucHbIi MUHOP MaTPUIlBl, COCO0 €ro OTHICKAHUSI.

Panr matpuiisl u cnoco® ero onpeaeacHus.

o OB W] N

Cucrema JIMHEMHBIX ypaBHEHUH € N HEU3BECTHbIMH. MarpuuHas ¢opMa 3alucu CUCTEMBI.
[Ipumep. Ycii0BHE COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPaBHEHUN

UTo HA3bIBAIOT PELICHUEM CUCTEMBbI JIMHEMHBIX YPAaBHEHUW N HEM3BECTHbIMU. Kakue cucremsl
Ha3bIBAIOT COBMECTHBIMU M HECOBMECTHBIMU. Kak HalTH pellieHre CUCTEMBI C TOMOILbIO MAaTPUIIbL
00paTHOW K MaTPHIIE CUCTEMBI.

VYcnoBue CyliecTBOBaHNs €AMHCTBEHHOIO PEIICHUs CUCTEMBI JIMHENHBIX ypaBHEHUI. PopMyIibl
Kpamepa i oreickanns pemienus. pumep.

OpHopongHas cucreMa JHMHEWHbIX ypaBHeHu#. Ilpumep. Kakoe pemieHune HasbpiBaeTcs
TpuBHAIBHBIM. [Ipy KaKOM yCIIOBHM OJHOPOAHAS CUCTEMA UMEET HETPUBUAIbHBIE PELICHUS

10

ANTOpUTM OTBICKaHUS PEIIEHUs MPOU3BOJIBHOM CHCTEMBI JIMHEHHBIX ypaBHEHUM. bas3ucHble n
CBOOO/THBbIE HEN3BECTHBIE.

11

Bexropsl. KommmHeapHOCTh, KOMIUIAHAPHOCTH BEKTOPOB.

12

JIuHeiliHble omnepalnry HaJ BEKTOPaMHU: CIIOKEHHUE BEKTOPOB, YMHOKEHUE BEKTOpA HA YHCIIO.
Uluneitnast koMOWHAIMS BEKTOPOB.

13

JIuneiHas 3aBUCUMOCTh BEKTOPOB. CBSA3b MEXKAY KOJNIMHEAPHOCTHIO U IMHEMHON 3aBUCHMOCTbBIO
NIBYX BEKTOPOB, MEX 1Y KOMIUIAHAPHOCTBIO U JIMHEHHOW 3aBUCUMOCTBIO TPEX BEKTOPOB. JInHEHAas
3aBUCHMOCTB YETBIPEX BEKTOPOB.

14

basuc, pasnoxenue BekTopa M0 0a3ucy, KOOpAMHATBI BEKTOpa B 3aJaHHOM Oasmce.
OpToHOpMUpPOBaHHBIN Oa3uc. JInHelHbIe onepaluu HaJl BEKTOpaMH B KOOpJIUHATHON (opMe.

15

I[eKapTOBa CUCTCMA KOOPpAWHAT Ha IIJIOCKOCTU U B IIPOCTPAHCTBE. KOOp,Z[I/IHaTLI TOYKHU U BCKTOPA
B HeKapTOBOfI CUCTCMC KOOpJAHWHAT.

16

[Ipoeknusa BekTOpa Ha OCh U €€ cBOMCTBA. CBS3b KOOPAMHAT BEKTOpPA M €ro MPOEKIH Ha OCH
JIEKapTOBOM NPSAMOYTOJILHOW CUCTEMBI KOOPJAUHAT.

17

CkansipHOE TPOU3BEJIEHUE BEKTOPOB U €ro CBOMCTBA. BhIpakeHHE CKalSIpHOTO MPOU3BEACHUS
uepe3 KOOpAMHAThl BEKTOPOB. BbIpakeHHe UIMHBI BEKTOpAa U YIJIa MEXIYy BEKTOpaMHU uepe3
KOOpIMHATHl BEKTOPOB.

18

BCKTOpHOC IMPOU3BCACHUC BCKTOPOB U €TI0 CBOICTBa. BBIpa)KCHI/IC BCKTOPHOT'O IPOU3BCIACHUSA
UCPE3 KOOPANHATBEI BEKTOPOB. Hcnonn3oBanue BCKTOPHOTI'O IMMPONU3BCIACHUA.

19

CMmenianHOe MPOU3BEJCHIE BEKTOPOB U €0 T€OMETPUUYECKUI CMBICI. BhIpakeHne cMelaHHoro
[IPOM3BEACHUS Yepe3 KOOpAUHAThl BEKTOpoB. (CBOMCTBAa CMELIAHHOTO IIPOU3BEICHUS.
lcronb30BaHNEe CMENIAHHOTO TPOU3BEICHHUS.

20

BripaskeHue ycioBHi KOJUIMHEAPHOCTH, OPTOrOHAJIBHOCTH, KOMIUIAHAPHOCTH BEKTOPOB

21

[TonsiTre 06 ypaBHEHUY JIMHUU HA JIOCKOCTH, YPAaBHEHUU MOBEPXHOCTH U JIMHUH B IPOCTPAHCTBE.

YpaBHEHNE OKPY)KHOCTU. Y paBHEHHE CEPHI.




BOl'[pOCbI K 3K3aMEHY

n/n
22 [BwiBoj 001IIETO YpaBHEHUS TIJIOCKOCTH.

Paznuunbie hopMbl 3amucu ypaBHEHUS TIOCKOCTH: 00IIee; MPOXOASIIEH Yepe3 3alaHHyI0 TOUKY
23 [mepreHIUKYISPHO 33JaHHOMY BEKTOpY; B OTpe3kax; HopMupoBaHHOe. Kakyro mHpOpManuio o

[IOCKOCTH HECYT K03(h(PpHUIIMEHTHI 3TUX ypaBHEHUI

24 |PaccTosiHME OT TOYKH J0 TIIOCKOCTH.
25 |Yromn Mexay INIOCKOCTSIMU. Y CIIOBUE NAapaUIeNIbHOCTH U NEPIEHAUKYISIPHOCTH IJIOCKOCTEH.
26 YpaBHEHUs NPSAMOH B IPOCTPAHCTBE: KAHOHMYECKHE; TapaMETPUIECKUE; IPOXOAAIICH Yepes J1Be
3ajaHHble Toukd. Kakyro nHpopmanuio o npsiMoi HecyT Ko3(ppUIHUEHTH! 3TUX ypaBHEHUH.
27 VYrosn Mexny OpsAMbIMH B IPOCTPAHCTBE. YCJIOBHE MapajuIEIbHOCTH WM NEPHEHIUKYIIPHOCTH
PSIMBIX.
28 VYo Mexay NpsIMOM U TIOCKOCTBIO. Y CIIOBHE NapallIeIbHOCTH U MEPIEHIUKYIPHOCTH MPSIMON
1 TUTOCKOCTH.
VYpaBHeHHe NpPSIMOIl Ha MJIOCKOCTU: OOIlee; ¢ YIVIOBBIM KO3((UIMEHTOM: MPOXOAsIIed depe3
29 BazaHHYIO TOUYKY; IPOXOIAIICH Yyepe3 qBe 3aAanHble Toukn. Kakyro nHpopmanuio o npsMoii HecyT
KO3 (UIIMEHTHI ’TUX YpaBHEHUH.
30 VYron Mexay HpsSMbIMM Ha IUIOCKOCTH. YCJOBHE MapauIeIbHOCTU U TEPHEeHIUKYISIPHOCTH
PSIMBIX.
31 JIuHuM BTOpOro mnopsjaka Ha IUIOcKocTH. OOlee ypaBHEHHE, OCHOBHBIE THIIBI JMHUH M HX
KaHOHMYECKHE YPaBHEHHUSI.
32 |Qnnunc, runepbosa, napadosa. KanHoHnyeckue ypaBHEHHMsI, XapaKTEPUCTUKH, CBOMCTBA
33 |[loBepxHocTH BTOpOro nopsizika. OCHOBHbIE THIIBI HOBEPXHOCTEH U UX KAHOHUYECKUE YPAaBHEHHUS.
34 |UccnenoBanue HOpPMBI TOBEPXHOCTH BTOPOTO MOPSIKA METOJIOM CEUCHUH.
35 UYro Ttakoe ¢pynkuus. [Ipumep. CrocoOsl 3ananus ¢yHkuuu. O0nacTe onpeneneHuss QyHKIMH.
Crnoxnas pysHkius. [Ipumep.
36 |OcHoBHEBIE AIeMeHTapHbIe QYHKIINHU U UX rpaduku. DnemenTapHas pynkuus. [Ipumep
37 |[Ipenen ¢pynkumu. beckoHeyHo Masble 1 OECKOHEYHO O0JbINe (YHKIIUHU, CBSI3b MEXK1Y HUMHU
38 |CaoiicTBa GECKOHEYHO MaJBIX (DYHKIIHH.
39 |CpoticTBa npeenoB GyHKIUI. 3aMedaTeIbHbIC IPECIThI.
40 |HempepbiBHOCTB (yHKIIMHU B Touke. CBOIcTBA (D)YHKIMIA, HETPEPBHIBHBIX B TOUKE.
a1 Teopema o HENMpepBHIBHOCTH 3JIEMEHTapHOW (YHKIIMH M €€ WCIOIb30BaHUE MPH BBIYHUCICHUU
pesesioB.
42 |CpoiicTBa QyHKIMI, HENPEPHIBHBIX HA 3AMKHYTOM HHTEpBAJIE.
43 |Touku pa3pbiBa (HYHKIMH U UX KJIACCH(HUKAIIHS.
Cemectp 2
Ne o
u/n Bonpocsl k 3auéry
1 |Hdare onpenenenue GyHKINK OBYX, TPEX, N mepeMeHHBIX. [IpumMepsl.
Uro HaspiBaloT 007acTbio ompeneneHus (YHKIMM HECKOJNbKUX TepeMeHHBIX. Kak
2 [reOMETPUYECKH MOYKHO MPEICTaBUTh 00JIaCTh omnpeaeieHns (PyHKINH IBYX MepeMeHHbIX. YTo
iBisieTcs rpaduKoM QYHKITMM BYX NMEPEMEHHBIX U KaK €ro MOCTPOUTh.
3 Uro Ha3pIBaeTCs 4YaCTHBIM INPHUPAIIEHUEM W YAaCTHOM NPOU3BOAHON (DYHKIMHM HECKOJIbKUX
nepeMeHHbIX. Kak HaxonsT yacTHble Mpou3BoaHbIe. [lpumep.
UTo Ha3bIBAIOT MOJHBIM MPUPALICHUEM U MOJHBIM TuddepeHanoM GyHKIUN HECKOIbKUX
4 |nepemeHHbIX. PopMyIna JUis BEIYUCIEHHS NMOJIHOTO Juddepeniuana. Vcnoiap3oBaHue MOIHOTO

i depennmana s npubIMKEeHHBIX BerunciaeHui. [Ipumep.




Bonpocsl k 3auéry

UacTHbIE IIPOU3BOJIHBIC OT CIIOJKHOMU (bYHKI_[I/II/I HCCKOJIBKHX IICPEMCHHBIX.

YacTHble TPOU3BOAHBIE OT (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX, 331aHHON HESIBHO.

UactHble npousBoanble BoicinX nopsakoB GHII. CMmemanHble TpOUM3BOHBIE U UX CBOICTBO.

Jludepennmans Beicmux nopsiakop OHIT.

KacaTenbHas MIOCKOCTh U HOpMaJib K TIOBECPXHOCTHU.

UTo Ha3BIBAIOT TOYKOW MakcuMyMa (MUHUMYMa) (GYyHKIIUU HECKOJBKUX MepeMeHHbIX. KaKkoBbI
HE00XO0AMMBIE YCIIOBUS CYIIECTBOBAHUS TOYEK MAKCHMyMa 1 MUHUMYMa.

11

JlocTaToOuHBIE YCIIOBUS CYIIECTBOBAHUS MUHUMYMa U MaKCUMyMa (DYHKIIMU ABYX MEPEMEHHBIX
B CTAlIMOHAPHON TOUKE.

12

YcnoBHbINM dkcTpeMyM. MHoxutenu Jlarpanxka. @ynkuusa Jlarpanxka. Kak HaliTH ycliOBHBIN
PKCTPEMYM.

13

[lepBooOpasHas u HeonpeaeneHHbId uaTerpan ansa Gynkuuu f(x). [pumepsl.

14

CBolicTBa HEOINPEIETICHHBIX MHTETPAJIOB.

15

Ta6Jmua HCOIIPCACICHHBIX NUHTCI'PAJIOB.

16

MuTerpupoBanue 3amMmeHol nepeMeHHoi. [Tpumep.

17

WuTterpuposanue 1o yactsam. [Ipumep. Kakue naTerpansl BBIMUCISIIOTCS 3TUM METOAOM.

18

[Ipocreitmme npodu 1,2,3,4-oro Tuna, HHTErpupoBanue apodeii 1,2,3 Tuna.

19

llHTerpupoBaHre palMOHANBHBIX (QYHKUMH. (MIPEICTaBICHUM HENPaBWILHOH JIpOoOHO-
panoHanbHON (DYHKIIMM B BUAE CyMMBI MHOTOWIEHA M MPaBUIBHON JAPOOHO-pAMOHAIBHOM
(YHKIMH; TeopeMa O MpPEACTaBICHUU MPAaBUIBHON NPOOHO-PAMOHATIBHON (YHKIMU B BHUJE
CYMMBI IPOCTEUIIUX IpOOeit).

20

HTerprpoBaHue TPUrOHOMETPUYECKUX (YHKIUH.

21

HTerpupoBanre uppaoHaIbHbIX QYHKIIMH.

22

UTo Ha3pIBalOT MHTErpaibHONM cyMMoOM (yHKIMHU 3a7aHHOM Ha oTpe3ke? Kak ee cocTaBUTb.
[Tpumep.

23

Uto Takoe onpenenenHblit naterpan? Kakos ero reomerpudeckuii cMbIci?

24

CBolicTBa OIPCACIICHHOI'O MHTCTpajia.

25

[Ipon3BogHAs OT OMPENEIIEHHOIO MHTErpaja Mo BepXHeMy Ipezaeny. CBA3b ONPENEICHHOIO
MHTErpaia u nepBooOpa3HOil OT MOJUHTETPATLHON (PYHKIINH.

26

CDOpMy.TIa HBIOTOH&'.HGIZ6HPILI8. AJI1 BBIYHUCIICHUS OIPCACIICHHOI'0 HMHTCIpalla U YCJIOBUEC CC
M CITOJIb30BaHUA

27

3ameHa nepeMeHHoﬁ B OIIPCACIICHHOM MHTCTpAJIC.

28

I/IHTCFpI/IpOBaHI/IC 110 4aCTsAM B OIIPCACIICHHOM HHTCIpaJIC

29

BrranciaeHue nnoma)leﬁ TIIIOCKHUX CbI/Il"yp B IPAMOYTOJIBHBIX KOOpJAWMHATaX C IIOMOIIBIO
OIPCACIICHHOI'O MHTCIrpaJia.

30

Brrunciienne miomaan CeKTopa B MOJISIPHON CHCTEME KOOPAMHAT

31

BrrunciaeHue QIMHbBI Ayru KpHBOfI B HpHMOYFOHBHOﬁ CUCTCMC KOOPpAWHAT.

32

Brrunciienne oobema Teja mo riomazadaM MoncpCYHbIX CEUCHUI

33

BrraucieHue oo0beMa Teaa BpaliCHUA C IOMOIIBIO OIIPCACIICHHOIO HHTCTpajia

34

HecoOcTBeHHbIEe HMHTErpayibl ¢ OECKOHEUHBIMH TmpenenaMu. Kakue W3 HUX Has3bIBalOT
CXOIAIMMHCS, Kakne pacxogammmuca? [Ipumepsl.

35

HecoOcTBeHHbIe MHTErpanbl OT (GYHKIMH, UMeIolel pa3peiB 20ro pona. Kakue mHTErpaibl
HA3bIBAIOTCS CXOISAIIMMHUCS, KAKHE PacXOASIIIUMUCS ?

36

[IpU3HAaKM CXOIUMOCTH HECOOCTBEHHBIX MHTErpaJioB C OECKOHEYHBIMHU MpelielnaMu U
HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKITHIA, MMEIOINX PAa3phIBBI 20T0 poaa

37

UYrto Takoe mpon3BoaHas GyHKIUHA. KakoB ee TeOMEeTPpUISCKUN CMBICIT.

38

[Ipow3BogHAasT CyMMBI, MPOW3BEACHHS, YAaCTHOTO ABYX (yHKIWN. [Ipon3BomHas CIoXHON

¢dbynkuuu. [Ipumep.




Bonpocsl k 3auéry

n/n

39 [Tabmuiia mpou3BOAHBIX OCHOBHBIX 3JICMEHTAPHBIX (DYHKITHIA.
Uro Takoe nuddepenunan pynkuuu. Gopmyna ero Beruucienus. Tabnmuna nuddepenmanon

40 |ocHOBHBIX. 3JIeMeHTapHBIX (yHkiui Mcmonb3oBanue muddepeHmana B MPUOIMKEHHBIX
BbIuKcieHUAX. [Ipumep.

41 | IlpousBoansie u auddepeHnnanbl BRICIINX NOPSIKOB.

42 HeoOxonuMble M JOCTaTOYHBIE YCJIOBUS BO3pacTaHus W yObIBaHUS quddepeHIupyeMoi
(byHKIMN.

43 Uto Takoe »skcTpeMymMbl (min u max) QyHkinuu. KakoBbl HE0OXOAMMBIE YCIOBHUS
CYIIECTBOBAHMS HKCTPEMyMa.

44 |JlocTaToyHbIE YCIOBHE CYIIECTBOBAHMS Min U max.

45 [Teopemsr Pos, Jlarpanxa, Komm.

46 |[IpaBuia JlonuTasst pacKpbITHs HEONPEISICHHOCTEH

47 Dopmyner Teitmopa 1 Maknopena st GyHKiun f(X) ¥ MX UCIIONB30BaHUE UL BBIYUCICHUN
3HaYCHUI QYHKIMU C 3aJJaHHOW TOYHOCTBIO.

48 [ToHsATHE BBITYKJIOCTH U BOTHYTOCTH Ipaduka GyHKIMH B Touke. Heo0XoauMBbIe U JOCTAaTOUHBIE
yCIIOBUS BBIITYKJIOCTH (BOTHYTOCTH) rpaduka QYHKIMH B TOUKE.

49 [Touku nepernba rpaduka GyHKIHH. Y CI0BHE CYIIECTBOBAHUS TOUYEK Meperuoa.

50 AcumnToTsl rpaduka pyHkimu. Beprukansasie acumnToThl. [Ipumep. HakiioHHBIE aCHMIITOTHI,
Kak ux HaTu. [Ipumep.

51 |KomruiekcHbIC uncia, aaredpandeckas, JpHTOHOMETpHUYecKas, MoKa3areabHas oopMa 3arucu

52 |[leiicTBHs HAJl KOMIUIEKCHBIMU YHCIAMH

53 [KommuiekcHas (GyHKIMS AeHCTBUTENbHOrO0. JIMHUM Ha MIIOCKOCTH KOMIJIEKCHOTO IEPEMEHHOTO

54 |OyHKIMS KOMIUIEKCHOTO IEPEMEHHOT 0. DJIEMEHTApHbIE PYHKIIMHM KOMIJIEKCHOTO NEPEMEHHOT0

55 [Ipon3BoiHAs PYHKIIMU KOMIUIEKCHOTO IepeMeHHOro. [Ipon3BoHbIe 31eMeHTapHbIX (yHKIMHA
KOMIUIEKCHOTO IEPEMEHHOTO

56 aTerpupoBanue (yHKIUHM KOMIUIEKCHOTO TIepeMeHHOro. WHTerpaibl OT 3IIeMEHTapHBIX

(YHKIMH KOMIIJIEKCHOTO IEPEMEHHOTO

Cemectp 3




BOHpOCBI K 3K3aMEHY

Kakue ypaBHenus HasbiBatotcs quddepenunanbubiMu. [pumep.

Uto Ha3pIBaIOT pemeHneM auddepennnanbHoro ypasuenus. [pumep

UT0 Ha3hIBAIOT HAYAJIBHBIMH YCIOBHSIMHU 111 i depennmanbaoro ypasHenus. [pumep

UTo Ha3BIBAOT OOITUM pemeHueM s AuddepeHInaIbHOTO YpaBHEHHS (N-0T0 MOPSIIKa)

Teopema Komm o cymecTBoBanuu pemenus nuddepeHaabsHoro ypaBHenus 1-oro nopsiaka

Juddepennmanpupie ypaBHEeHHs 1-0T0 MOPSIKa M METOJIbl OTBICKAHUS X PEHICHUS:

Juddepenunansubie ypaBHEHUs 2-0r0 MOPAIKA, JAOMYCKAIONIMe MOHMWKEHHUE Mopsaka 1-oro
TUIIa 1 METOJI OTBICKAHUS UX PEIICHUS.

Juddepenunansupie ypaBHEHUs 2-0r0 MOPAIKA, JAOMYCKAIONINE MOHMWKEHHUE MOPSJIKa 2-0rQ

8 THIIA U METOJI OTBICKaHUs UX PEUICHUS.

9 Juddepennmanbaple ypaBHEHHsI 2-0T0 MOPSAKA, AOMYCKAIONINE MMOHIKEHHE MOpsAAKa 3-€ro
THIa U METOJ OTHICKAHMS UX PELICHHUS.

10 HHHeﬁHEIe onHOpoaHble IUd(epeHTnaIBHbIC YPaBHCHHS N-Or0 IMOPSIKA, CBOWCTBA €ro
[pereHHI.

11 |Crpyxkrypa obmiero pemenust JJOIAY n-oro nopsaxa.

12 Onpenenenne JWHEHHONH 3aBHCUMOCTH (QYHKUMH. YCIOBUS JHHEWHOW 3aBUCHMOCTH U
ITMHEHHOM HEe3aBUCUMOCTH ABYX (DYHKITHIA.

13 |Onpenenutens BpoHCKOTO M €ro CBOWCTBA.

14 Jlunelinble ogHOpoAHbIe AUddepeHnnanbHble ypaBHEHNUs BTOPOTrO MOPSAIKA ¢ HOCTOSHHBIMU
KodQpHUIHEeHTaMH.

15 CrpykTypa 00111ero penieHus JNHEWHBIX 0JTHOPOAHBIX TU(PepeHINATHHBIX YPaBHEHHS BTOPOTO
nopsiika ¢ HOCTOSHHBIMU K03 duiimenramu.

16 XapakTepuCcTUUECKOE ypaBHEHUE JUIsl TMHEHHBIX OJTHOPOJIHBIX AU PepeHInaNbHbIX ypaBHEHUS]
BTOpPOTr0 MOpsiAKa ¢ HOCTOSHHBIMU KO3 (hUITMEeHTaMHU.
Bun oOmero pemieHusi JUHEHHBIX OAHOPOAHBIX U EpPEHIMATBHBIX YpPaBHEHHUSI BTOPOTO

17 [mopsiika ¢ MOCTOSHHBIMU KOX(pPUIIMEHTaMHU JUIsl CITy4yaeB, KOTJa KOPHU XapaKTepUCTUYECKOTO
ypaBHEHHUsI IEHCTBUTENIbHBIE Pa3IMyUHbIe YUCIIA.
Bun oOmiero pemieHus JUHEHHBIX OAHOPOAHBIX UG EPEHIMATBHBIX YpPaBHEHHUSI BTOPOTO

18 [mopsizka ¢ MOCTOSHHBIMU KOA(PHUIIMEHTaMHU JUIsl ClTyyaeB, KOTJa KOPHU XapaKTepUCTUYECKOTO
ypaBHEHHUsI IEHCTBUTENIbHBIE OAMHAKOBBIE YHCIIA.
Bua oOmero pemeHuss JMHEHHBIX OJHOPOIHBIX AU(B(EpPEeHIIUANBHBIX YpPaBHEHUS BTOPOTO)

19 [mopsinka ¢ MOCTOSHHBIMU KOX(PPHUIIMEHTaMHU [UTSI CITydaeB, KOTJAa KOPHU XapaKTEPUCTUIECKOTO
ypaBHEHMs KOMIUIEKCHBIE YHCIIA.

20 |JIuneiinsie HeOAHOPOAHBIC AU epeHInaTbHbIC YPaBHEHHS N-0T0 MOPSIKA.

21 CrpykTypa 00111€ero pereHus JMHEHHBIX HeOJHOPOIHBIX AU (hepeHInaIbHBIX YPaBHEHHUS N-0T0
[opsiIKa.

99 Meton Bapuaii IpoOU3BOIbHBIX MOCTOSHHBIX Ul OTHICKAHUS YAaCTHOTO PEIIECHHUs JINHEHHOTO
HEOTHOPOAHOTO M depeHIINaTFHOI0 YpaBHEHUsI BTOPOTO MOPSIJIKA.

23 |lIpaBas wacts cnenuanpHoro Buna JIHJY 2-oro mopsika ¢ moCTOSHHBIMU KOA(GOUITMEHTAMH.
Metoa HeonpeelneHHbIX K03((OUIIMEHTOB ISl OTBICKAHHUS YACTHOTO PEIIEHUS] HEOHOPOIHOTO

24 [muHeiHOTO MU EepeHINATEHOTO YPaBHEHUS BTOPOTO MOPSAKA C TPABOI YaCThIO CIIEIUATEHOTO
BUIA.

25 [[IpeoOpazoBanue Jlamaca

26 [OpuruHansl ¥ UX N300paKEHUS

27 |CpoiicTBa npeobpazoBanust Jlamnaca

28 [Tabiuia opuruHaIoB U U300paKEeHUIN

29 [O6paTtHoe mpeoOpazoanue Jlamiaca

30 [Teopemsl pa3noxkeHus




31

OrniepalmOHHBIA METOJ] pENICHUsS TMHEHHBIX U )epeHINATbHBIX YPaBHEHUN U UX CHCTEM

32

Uto Takoe yucioBoi psxa. IIpumep. Uro HaswiBaeTcs cymMMol psna. Kakoi psanx HaszblBaeTcs
CXOIAIIMMCS, KaKoU pacxomimmmcs. beckoHeyHast reomeTpudeckasi IpOrpecchsi ¥ €€ CyMMa

33

HeoOXxoauMelii MpU3HAK CXOAMMOCTH YHUCIOBOTO psifa. Kak ero MOXHO HCHOJB30BATh JUIS
MCCIIEIOBAHMsI CXOUMOCTH psifia

34

JlocTaTouHble NPU3HAKUM CXOJUMOCTH PSJIOB C IOJIOKUTEJIBHBIMUA 4JI€HAaMHU (CpaBHEHUS,
Jlanam0Oepa, paguKaibHbli, HHTErpaiabHbIi). [IpuMepsl

35

3Hakouepenyromuecs psansl. Teopema Jleitbnuna u e€ ucnonb3oBaHUE A MPUOTMKEHHBIX
BBHIYMCIICHUI CYMMBI psijia

36

3HaKOHepeMeHHH€ pAAbL. I[OCT&TO‘IHI)IC MNPpU3HAKKU CXOJUMOCTH. AOcomroTHas u YCJIOBHAsA
CXOOUMOCTb

37

CreneHHol psia. MHTEpBan cX0AMMOCTH CTENIEHHOTO Psifia, Pallyc CXOJIMMOCTH, KaK €ro HauTu

38

Psip1 Teitopa u Maxiiopena st dyakimu f(x). [pumepst st pyakmmii: cos(x), sin(x), In(1+x),
exp(x).

39

lcnonb30BaHue PAOAOB U1 BBIUKCIICHUH HpI/I6J'II/I)KeHHbIX 3HAYCHUM (I)YHKHI/Iﬁ " OIIPCACICHHDBIX
MHTCIPAJIOB C 3aJIaHHO# TOYHOCTBIO

40

Tpuronomerpuueckuii psaa. Koapdumments: @ypoe, psag Pypbe 11 GYHKIHHA ¢ TEPHOJIOM 2 T

41

Pasnoxxenue B psii Oypbe UETHBIX M HEUETHBIX MEPUOINYECKUX (PYHKIUN

42

DyHKIMOHANBHBIN psJl. O0IacTh CXOIMMOCTH Psijia.

43

CBOIICTBa CTETICHHBIX PSIIOB

44

lcrionb30BaHue psIOB i OTBHICKAHWS MPHOJIMKEHHBIX pemieHuil audQepeHnuanbHbIX
ypaBHEHUI

45

Ycnosue upuxie ans GyHKIMu

46

YcnoBue cxopumoctu paga Pypbe K GyHKIUH, 1)1 KOTOPOH OH 3anucaH

47

Koaddunnentel @ypre, psag @ypoe st pynkunii ¢ nepuogom T

48

Paznoxenue B pag Pypbe Henepuoandeckux GyHKIUH

49

OproroHanbHble Ha oTpe3ke [a; b] pyHKIMM

50

DopMyITbl KOMOMHATOPUKHU

51

Uro Ttakoe wucnbiTanue, coObiThe. IIpumep. Kakue coObITHS Ha3bIBalOT ClIy4allHBIMH,
TOCTOBEPHBIMH, HEBO3MOXHBIMU. [Iprmep

52

Kakye coOBITHSA HA3BIBAIOT HECOBMECTHBIMU, HE3aBUCUMBIMU. HpHMep

53

Uto Takoe cymMma coOBITHI, Tpon3BeaeHue coobITuil. [Ipumep

o4

Kaxue coObITHS Ha3bIBaIOT MPOTUBOIIOJIOKHBIMU. [Ipumep

55

Uto Takoe mosiHas rpynmna coObITHil. YTO Takoe aeMeHTapHble UCX0/1bl ucnbiTanus. [Ipumep

56

UTo Takoe OTHOCHTENIbHAs 4acToTa CO6BITI/I$I, B 4€M 3aKII0YaeTCs CBOMCTBO YCTOﬁqHBOCTH
OTHOCUTCIIBHBIX YaCTOT, YaCTOTHOC OMPECACIICHUEC BEPOATHOCTH COOBITHSA

57

Knaccruyeckoe onpezaeneHue BeposiTHOCTH coObITusi. [Ipumep. CBoiicTBa BEPOSITHOCTH COOBITHS]

58

YcioBHas BepoATHOCTh. BeposaTHOCTH mpousBeneHHsl coObITHI. BeposTHOCTh mpousBeneHUs
He3aBHCUMBIX coObITHI. [Tprmep

59

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITUIH. BEpOsSTHOCTH CyMMBI COBMECTHBIX COOBITHH.
[ Ipumepsl

60

HOBTOpHHC HC3aBUCHUMBIC HCIIbBITAHHA. <I)opMyJ1a BCpHleJII/I.

61

AcUMITOTHYECKHE (POPMYIIBI.

62

CirydaiiHast Benn4nHA. JIMCKpeTHBIE M HENPEPBhIBHBIE cllydaiiHble BennuuHsbl. [IpuMep

63

3aKoH pacnpesesieHus: AMCKPETHOM cirydaiiHoM BennuuHsbl. [Ipumep

64

UrcnoBble XapaKTEpPUCTUKH CIYYalHBIX BEIMYMH (MaTeMaTH4YEeCKOE OXKUIAHHE, JUCIIEPCHS,
CpeHEe KBaAPaTUUECKOE OTKIOHEHHUE). YTO OHU XapaKTEPU3YIOT U KaKOBBI UX CBOMCTBA

65

Kak HaliTh MaTeMaTHyecKoe 0XKMJIaHNE U TUCIIEPCUI0 TUCKPETHOMN CIIy4ailHOM BEIMYHUHbI

66

DyHKIUS pacnpeneneHus: BeposaTHocTel F(X) u MI0THOCTh pacnpeneneHus: BeposiTHocTel f(X)

HENPEPBIBHOW CIIy4allHOW BEJIMYHMHBI, X CBOMCTBA




67 |[MartemaTH4ecKkoe OXUJaHUE U AUCTICPCUS HEPEPBIBHOM CITy4YallHON BETUYMHBI
Kak HaliTH BEpOSATHOCTb IONAJAHUSA CIIy4aliHOM BEJIMYUHBI B 3aJaHHBIM HMHTEpBAJ, €CIU
68 |u3BecTHa IUIOTHOCTH pacmHpefeseHus BeposTHocTel f(x). UTo reoMeTpuyecku BbIpakaeT 3Ta
BEPOSITHOCTh
69 HopManbHblli  3aKkOH pacmpezeneHusi, TIpaduK IUIOTHOCTH PpacCHpeleieHUs, YHCIOBbIE
XapaKTEPUCTUKU
Kak HaliTH BEpPOSTHOCTH TOrO, YTO ClIy4ailHas BEJIWYMHA C HOPMAJbHBIM 3aKOHOM|
70 [pacnpeneneHus MpUMET 3HAYEHHE MEHbIIIE 3aJJaHHOTO X1; O0JIbIlIE 3aJaHHOTO X2; HA MHTEPBAJIE
(x1,X2) ¢ momonipio GhyHkImu Jlamnaca
71 ['enepanbHas 1 BEIOOPOYHAsl COBOKYITHOCTH, KaKasi BBIOOpKA HA3bIBACTCS PEIPE3CHTATUBHON U
Kak ee MOJIyYHTh
72 Kakne OleHKM Ha3bIBalOTCS HECMELEHHBIMU, COCTOATENbHBIMU. UTO SBIIAETCS HECMEIIEHHOU
OIICHKOW MaT.OKUJAHU, JUCTIEPCUH M KAK UX BBIYUCIUTD 110 BEBIOOPOYHBIM JTAHHBIM
73 Kakast 3aBHCUMOCTD MEX Iy BETMYMHAMH HA3bIBACTCS CTATUCTUYECKOM, KaKasi KOPPEesSIIuOHHOM.
[Ipumep Ha rpadukax pacceMBaHUs
74 |[loBepuTenbHBIN UHTEPBAJ JJI BEPOSITHOCTH COOBITHS, MaT.0KUJAHUS, JUCTICPCUH.
7.3.2. Kputepuu 1 HOPMbI OLlEHKH
®opma
NnpoBeeHust
Cemectp . Kpurepun u HopMbI OLlEHKH
MPOMEKYTOYHOM
arrecTauuu
CtyaeHT noydust 3a4€T 110 BCEM
MIPOBEPSIEMBIM 33JaHUSIM
«GaUTEHOY ceMecTpa, MPaBUJILHO PEIINIT
3aauy OueTa U OTBETHII XOTS ObI
Ha OJJMH TEOPETUYECKUHN BOIIPOC
2 3auéT Ounera "
CTyleHT He MOoTY4HII 3a4ET XOTS
ObI IO OIHOMY U3 MTPOBEPSEMBIX
«HE 32UTCHON 3aJlaHU CEMECTpa WU HE PEIINIT
3aaqy OueTa Uau He OTBETHI HU
Ha OJINH U3 TEOPETUUYECKUX
BONPOCOB Omiera
dopma
NnpoBeIeHus!
Cemectp . Kpurtepuu u HOpMbI OLIEHKH
NMPOMEKYTOYHOM
arTecTaumMu
CtyaeHT nmoydus 3a4€T 10 BCEM
KOHTPOJBHBIM paboTaM ceMecTpa
U TIpYU OTBETE Ha OUJIET ero
COJIEpXKaHUE PACKPBITO
1,3 DK3aMeH «OTJINYHO MOJTHOCTBIO, MaTepuajl U3JI0KEH
IPaMOTHO, B OIIPEIEIEHHON
JIOTUYECKOU
MOCJIEI0BATEIBbHOCTH, MPABUIILHO
HCIIOJIB3YETCS] TEPMHUHOJIOTHS.




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

[Tokazano ymenue
WLTIOCTPUPOBATh TEOPETUUECKUE
MOJIOXKEHUS KOHKPETHBIMU
npumepamu. OTBET IpO3ByYall
CaMOCTOSITENIbHO, 0€3 HaBOASIIUX
BOIIPOCOB, 3a/1aqy OWJIeTa PEIIrI
MPABWJIBHO M PAIlMOHAJIBHO.

«XOopouro»

CTyneHT moyrydms1 3a4é€T MO BCEM
KOHTPOJIbHBIM paboTaM cemecTpa.
OtBer Ha OHWJIET yJOBIETBOPSIET B
OCHOBHOM  TpeOOBaHMSM  Ha
OLICHKY "OTJIMYHO", HO TpU ITOM
MOYXKET UMETh ClIeAyIoLIMe
HE/IOCTATKU: B U3JI0KEHUHU
JIOTIYIIEHbI HEOOJbIINE MPOOEIbI,
HE WCKa3WBIIME  COJEp)KaHHE
OTBETAa; JONYIIEHbl  OAMH-ABA
HEN0YETa, WCIPaBICHHBIE IO
3aMeyYaHuIo0 3K3aMeHaTopa

«YHAOBJICTBOPUTCIIBHO»

CryaeHT mosy4ui1 3a4€T 1O BCEM
KOHTPOJIbHBIM paboTaM cemecTpa.
IIpu oTBeTe Ha OWJIET HEMOJIHO

WIN HETOCIIEI0BATEIBHO
PacKpbITO coJiepKaHue
MaTepuaia, HO IOKa3aHO ooliiee
MOHUMAaHHE BOIIpoOCca u

MPOJIGMOHCTPUPOBAHBI  YMCHHS,
JAOCTAaTOYHBIC [JIs1 I[aJ'II)HeI\/JIHIGFO
yCcBOeHHsS Marepuana. Kmenuch
3aTPYAHCHUA niim JOMMYIICHBI
OIIMOKH B OTPEICICHUN TIOHSATHIHA,
HUCITIOJIB30BAaHNU TEPMHHOJIOTHUH,
UCTIPABJICHHBIC TIOCJIC HABOISIINX
BOIIPOCOB

«HCYOOBJICTBOPUTCIBLHO»

CTyaeHT He MOJy4Yus 3a4€T XOTs
OBl MO OJHOW W3 KOHTPOJIBHBIX
paboT cemecTpa WM MPU OTBETE
Ha ouier HaOJII0Tar0TCS
cepbE3Hble MPOoOETbl B 3HAHMSIX
OCHOBHOTI'0 Marepuaia U3y4eHHOU
JIMCIIUTUIMHEL, JOTTYIIEHBI
HpI/IHHI/IHI/IaJ'IBHI)Ie OH_II/I6KI/I B
BBITIOJIHEHU U 3aJlaHuH, HE
MPOAEMOHCTPUPOBAHbl 3HAHUS U
yMeHI/ISI, JOOCTAaTOYHBIC JUUIA
NalIbHEHIIIEro YCBOCHHUS
Marepuaia




8.1. Obsi3aTeibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IInnauyes. — Mocksa : MTHOPA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxxesckuii C.B.

Bricmrast matematuka : yuebnuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

OBC
“ZNANIUM.COM”

Haaunos 1O.M. ,
Kyp6enko JL.H. ,
Huxonosa I A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypbenko
JL.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

Hertspea O.M.,
Kypbenxo JI.H.,

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., HypueBa | Hukonona, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO i
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3panus ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
1 | Kysnenos JLA. COOpHHK 3a1aHMI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIeKTpOHHO-OMOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYMA: JJIsl aBTOPH3. TMOJIh30BaTeNeH
2 | @ununosa E.E. | Marematuka: Yueonoe nocooue / E.E. VYueOHOE mocodue 2015 29bC
Cepreena /1.B., ®ununosa, [[.B. Cepreesa, “ZNANIUM.COM”
Cnob6onackas 1.H. N.H.Cno6oxackas - Bomorga: BUITD ®CHUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - URL:




Tun (yueOHUK, ydeOHOE

KoaunuyecTBO B

Ne nocodoue, yueoHo- HayHron
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ouoaunortexe /
n/n MEeTOAHYECKOe Mocodue,
HpPAKTHEYM, 1p.) HaumeHoBaHnue
P » AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U, Bricmas maremaruka. Yacte 1 : yuebHoe VY4aebHOe mocobue 2016 3BC
EpmakosaI'. M., nocobue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii ¢penepaibHblit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPU3UP. TIOTh30BaTENCH




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

—OcCHOBBI BbICIIICH U TcKkpeTHOM Matematuky // [Ily6osuu A.A., Knouxos FO.B. CipaBo4HUK
/ Bonrorpan, 2015. Pesicum oocmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsx / bapaayn, 2014. Tom Yacts 1 JIuneitnas anredpa, aHaTuTHYECKAs T€OMETPHS, KOMIUICKCHBIC
quCia, pa3iokKeHWe palMoHAIBHBIX po0ell, BBeACHWE B MaTeMaTHYECKU aHanu3 (2-¢ u3laHue,
nepepaboTaHHOE M AONOIHEHHOE). Peorcum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jeemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnansaoe 1 HHTETpaIbHOE HCUUCICHUS, (DYHKITUN
HECKOJIbKUX NMEPEMEHHBIX, (YHKIUH KOMIUIEKCHOTO MEPEMEHHOT0, TU(PepeHIaIbHbIC YPaBHEHHS
U Teopus BepoATHOCTeH (2-e u3maHue, mepepabOTaHHOE U JAOMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. [lepeueHb MPOrpaMMHOro odecneyeHunst

Ne HaumenoBanmue I1O PexBu3uTHI 10rOBOpa (1aTa, HOMep,
n/n CPOK J1eiicTBHS)
1 Windows JHorosop Ne 690 ot 19.05.2015r., cpok
JIeCTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
newctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok AeHCTBUSA - OECCPOUHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

HaumenoBanue
000py10BaHHBIX Y4eOHBIX . i o]
pyA y . daxkTHvecKkuii agpec Eﬁ 2 2
Ka0uHeToB, 1a0opaTopuii, A =
Ne IlepeyeHb OCHOBHOI'O Y4eOHBIX KAa0OMHETOB, = 5B
MAacCTepCKHUX M JIp. .. s xS 8
n/n o0opynoBaHus Jabopartopmii, g = 35S
00bEeKTOB JIJIs1 MPOBeIeHUS S =S
MAaCTEepPCKHX M Jp. = s 8
NPaKTHYECKUX U = =z =
J1a00PATOPHBIX 3aHITHI
Aynuropus
BEOKOH(pEpEeHLINH.
YyeOHast aymuTopust ams
MPOBEJECHUS 3aHATHI
JIEKLIUOHHOT'O TUIIA.
OKpaH
YuebHas aymuTopust s .
MPOBEAEHUSA samsTHiL | oS HOHHDI,
p mupMbl,  Tipoxkektop | 445020 Camapckas
CEMUHAPCKOTO THTIA.
Ha mTaTuBe. CTON | 001. T. TompsaTTH,
YyeOHast aymuTopust ams N
1 KYDCOBOLO MPEeNOAABATENbCKHM, yia.  bemopycckad, | 171 1
1
yP CTYJIbS 168, 8 srax, YJIK-
NPOEKTUPOBAHUS
npenoxasarensekue., | 807. Homep mo TII -
(BBITIOJTHEHUST KYPCOBBIX
Tpancnapant- 23
pabor). VYyeOHnas
ayAUTOpHUs U1 HEpETLIKa,
Y CUCTEMHBIH OJIOK .
MPOBEAEHUSA T'PYNIIOBBIX
51 WHJIUBUAYATBHBIX
KOHCYJIbTAlli Y4eOHast
ayJIATOPHUS JUTS
IIPOBEACHUS  3aHIATUI



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/

Ne
n/n

HaunmenoBanue
000py10BaHHBIX Y4eOHBIX
Ka0uHeToB, 1a00paTopuii,

MAacCTepPCKHUX H Ap.
00bEeKTOB LISl NPOBeJeHUS
NPAaKTHYECKUX H
J1a00paTOPHBIX 3aHATHI

IlepeyeHb OCHOBHOI'O
o0opynoBaHusA

daxkTHyecKuii agpec
yueOHbIX KaOHHeTOB,
Jabopartopuii,
MAaCTepCKHUX U Jp.

Maomans, M2

KoanuecTBo

MMOCAT0OYHBIX

MeCcT

TEKYIIEro KOHTPOJsA U
MIPOMEKYTOUYHOM
aTTECTaIUU.

KomnberoTepHslii  kiacc.
ITomewmenne TS
CaMOCTOSTEJIbHON
paboTHL. YyeOHas
ayIUTOpUs JUTSt
MPOBEAEHUS 3aHATHI
CEMHUHAPCKOI0 TUIIA.
YueOHast aytuTOpus 115
KYpPCOBOT'O
MIPOCKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX
pabor). YyeOHast
ayIUTOpUs JUTSt
MIPOBEICHUS TPYIIOBBIX
u WHJUBUYAJIbHBIX
KOHCYJIbTAIMi. Y4yeOHast
ayIUTOpUs JUTSt
MPOBEAEHUS 3aHATHI
TEKYILIEro KOHTPOJs U
IIPOMEKYTOUHON
aTTeCTalUU.

Cronbl  yueHUYECKHE,
CTyJIbsl YYEHHUYECKHE,
[IK ¢ BBIXOJOM B CETh
HNuTepuer

445020 Camapckas
001. 1. Tonpsarru,
yi.  benopycckas,
14, 4 stax, I'-401.
Howmep mo TIT - 48

84,8

16
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