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COI'NTACOBAHO

3aBeIyIOIIHUN Kad)ezmoﬁ " O6ODVI[OBEIHI/I€ U TCXHOJIOIMHY MallIMHOCTPOUTCIILHOI'O ITPONU3BOACTBA '

« » 20 T. H.I1O. JlornnoB
(noonucv) (U.0. amunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTHuecKoe oOpa3oBaHue"

(mporokon 3acenanust Ne 2 ot «12» centsiops 2019 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
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAThCS JOMOJIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUpPOBaHHE  MAaTEMaTHYECKOTO, JIOTHYECKOTO W  aNTOPUTMHYECKOTO  MBINUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCIUTITMHBL M TPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHas JUCIUTLIMHA!
"Beiciiast Maremaruka 1", "Beicimag maremaruka 2",

JIMCUUTITMHBL U TIPAKTUKH, JJI1 KOTOPBIX OCBOEHUE JAHHOM JUCIMIUIMHBI HEOOXOJIUMO KaK
npeauecTeyrouee: "Ousnka.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U

NHaukaTopbl JOCTHKEHUAS

KOHTPOJIHpYeMble . IInanupyemsble pe3yibTaThl
POTHPY KOMIeTeH Ui Py pesy
KOMIIeTeHIINH o0yueHust
(K01 1 HANMEHOBAHUE)
(K0J1 1 HAMEHOBAHUE)
y4acTBOBATh B MAaTeMaTHYeCKUil armapat 1. Metonsl u mnpuémbl aHalM3a U
pa3paboTke AHAINTHYECKON reomMeTpun, | 0000IICHNS KOJINYECTBEHHOMN
0000IIEHHBIX JIMHEHHOM anreGpsl, Teopuu | MHPOpMartum;

BapHaHTOB PELICHUS
npo0ieM, CBI3aHHBIX C
MAaIIMHOCTPOUTEIbHBIMHU
IIPOU3BOJCTBAMH,
BBIOOPE ONTUMAIIBHBIX
BAPUAHTOB
IIPOrHO3UPYEMBIX
MIOCJIE/ICTBUM pEelICHUS
Ha OCHOBE MX aHAJIN3a)

TIPe/IeIIOB

2. OcCHOBHBIE TIOHATHS H METOIBI
JUHEWHOW anreOphl, aHATUTHUECKON

reoMeTpun, AUPQepeHInaIbHOro U
MHTETPAJIBHOTO UCUUCIICHHUS

3. MeTtoas! MOJICIIUPOBAHUS u
IIPOrHO3MPOBAHUS

Ymersn:

1. PemaTe THUNOBBIE MAaTeMaTHYECKHUE
3aJa4n

2. CTpOUTh MAaTEMATUUYECKYIO MOJIENb.
3. [TpumeHsITh METO/TbI
MaTEeMaTHYECKOIO aHaJIn3a,
MOJCIIUPOBAHUS W TMPOTHO3UPOBAHUS
JUISl pellIeHUs] MH)KEHEPHBIX 3a/1a4

Baagern:

1. Mertomamu MaTeMaTU4YECKOrO
OIMCAaHUS THIIOBBIX 3a71a4 u
WHTEPIIPETAIINH MOJTy4YEHHOTO
pe3yiibrarta

2. Crocobamu HaTJISITHOTO
rpadudeckoro MIPEICTABICHUS
pPE3yNbTAaTOB UCCIEIOBAHUS;

3. Hassikamu IPUMCHCHUS




®opmupyeMbie U
KOHTPOJINpYeMble
KOMIEeTeHIHH
(K01 1 HAMMEHOBAHUE)

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTEeHIU I
(K01 1 HAUMEHOBAHUE)

I[lnannpyemble pe3y/abTaThl
o0y4eHust

COBPEMEHHOTO MaTeMaTU4eCKOro
WHCTPYMEHTApHs TUIS pelieHus
MaTeMaTHYeCKUX 3aja4

4. MaremMaTuuecKkoi JIOTHKOIA,
HeoOXomumMor 111 (hOPMHUPOBAHUS
CY)KIEHHM  II0  COOTBETCTBYIOLIUM
poeCCHOHAIBHBIM ITpoOIeMaM

ITK-1 (crtocoGHOCTH
MPUMEHSITD Cr0co0bI
parroHaIbHOTO
UCIIOJIb30BaHUS
HEOOXOIUMBIX BHUJIOB
pecypcoB B
MaIIHHOCTPOUTEIIBHBIX
MIPOU3BOJICTBAX
BbIOMpaTh OCHOBHbBIE U
BCIIOMOTaTeNbHbIE
MaTepUabI TUTST
W3TOTOBJICHUS U3ETUI
CrocoObl  peanu3aiu
OCHOBHBIX
TEXHOJOTUICCKIX
MPOLIECCOB,
AHATUTUICCKUE u
YHCIEHHBIE METOJIBI TIPU
pa3paboTke ux
MaTeMaTHYECKHUX
MOJENed a TaKk Ke
COBPEMEHHBIE ~ METO/IBI
pa3paboTku
MaJIOOTXO/IHBIX,
SHEprocOeperarImx ¢
DKOJIOTMYECKHA  YHUCTBIX
MAaIIHHOCTPOUTEITBHBIX
TEXHOJIOTHH)

3HaTh:

1. CrocoOsl panmoHAIBHOTO pEIICHUs
MMOCTaBJICHHOM 3a7a4M;

2. OCHOBHBIE TIOHSTUS M METOJbI
JUHEWHOW anreOphl, aHATUTHYECKOU

reoMeTpud, auddepeHIuaIbHOT0 |
WHTETPAITBHOTO UCUHCIICHHUS

3. MeTo b pa3paboTku
MaTEeMaTUYECKUX MOJENIEN

Ymersn:

1. PamumonanbHO pemaTh
MaTeMaTHYeCKue 3a1a4u

2. CTpouTh MaTeMaTHYECKYIO MOJIEIb.
3. IlpumeHsATh  aHAIUTHUYECKUE U
YUCJIEHHBIE METO/IbI IIPU pa3paboTKe UX
MaTeMaTHYeCKUX Mojienen

THUIIOBBIC

Baagern:

1. PanmonansHBIMH METOIaMH
MATEMATHUYCCKOTO OIINCAHUSI THUIIOBBIX
3alad4 ¥ HMHTEPIpPETaluy MOJYyYEHHOTO

pe3yibTara
2. Crnocobamu pa3paboTKu
MaTE€MaTHYECKUX MOJEIEH;

3. Hasbikamu PUMEHEHUS
COBPEMEHHOTO MaTeMaTHIECKOTO
MHCTPYMEHTAPHSI s peleHus

MAaTEMATUUYCCKUX 3aJa4
4. CoBpeMEHHBIMH METOJIaMH peIIeHUsS
poecCHOHANBHBIX TPOobJIeM




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHnue TeM 3aHATHH Oobem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 JubdepeHnmranbapie ypaBHEHHS 3 2 - -
Jlnddepennnanpabie NIEPBOIO MOPSIKA.
YpaBHEHMSI
Monyns 9. Ip1l Pemienue /1Y 1 nopsiaka 3 2 - -
Jlnddepennunanpabie
YpaBHEHMSI
Monyns 9. Jlek 2 Juddepenunanbabie ypaBHEHUS 3 2 - -
Jlnddepennunanpabie BTOPOT'O MOPSAKA.
YpaBHEHMSI
Monyns 9. IIp 2 Pemienue 1Y 2 nopsiaka 3 2 - -
JlndpdepeHnnaabHbIe
YpaBHEHMSI
Monayns 9. Cp N3zyuenue temsl "AuddepeHumanbable 3 28 - -
Judbepennmanbabie ypaBHeHUs"
YpaBHEHMS
Monayns 9. Cp BrinonHenue KOHTposIbHON paboTH 1 1Mo 3 18 - - KonTtponbHas padora 1
JlndpdepeHnnaabHbIe teme "JluddepenunanpHeie ypaBHeHN" 110 TEME
YpaBHEHUS " IudpepeHnmanbabIe
ypaBHEHHUS .
Monayns 10. Jlex 3 OpuruHaibl 1 UX H300paskeHUs.. 3 2 - -
OnepanoHHbIE [IpeoOpazoBanue Jlamnaca. Teopemsr
MCUHCIICHUS pasoKeHusl.
Monayns 10. Ilp 3 Tabnuia OpUruHaIOB U U300paXKEHUH. 3 2 - -
OrneparmoOHHBIC Pemenune 1Y u ux cucrem
VICUHCIICHUS OTEepaLlMOHHBIM METOJIOM




DopMBbI TEKYLLET0

BEPOATHOCTEN U
MaTemMaTh4decKas
CTaTUCTUKA

IToBTOpHBIE HE3aBUCHUMBIE UCIIBITAHMUS.
®opmyna beprymm. AcUMOTOTHYECKUE

bopMyIbI.

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)

Monyns 10. Cp OpurrHaJIbl ¥ ©300paKEHUS. 3 27 - -
OrnepaliuoHHbIC [IpeoOpazoBanue Jlamnaca. Pemenne
VMCUUCIICHUS nuHenHbIX /Y u cuctem onepanroHHbIM

METOOM.
Monyns 10. Cp BrlinonHeHHE KOHTPOIBHOM pabOTHhI 2 1O 3 18 - - KontponbHas padota 2
OrnepaliuoOHHBIC teme "OneparuoHHbIe UCUUCTCHUS" o Teme "OnepanuoHHbIe
MCUUCIICHUS rcyucieHus"
Monynsb 11. Pager | Jlek 4 Yucnoseie psagabl. CXOAMMOCTD YUCIOBBIX 3 2 - -

psanoB. Crenennsie psaasl. O0macTh

CXOIMMOCTHU
Monynb 11. Pager  |IIp 4 @yHKIMOHaNbHBIE psabl. Psaasl Oypee. 3 2 - -
Monyns 11. Pager | Cp YucnoBbie U GYHKIIMOHATBHBIC PSIIBIL. 3 28 - -

[Ipu3Haku cXO0IUMOCTH, 00JIaCTh

cxonumoctu. Psanger @ypse.
Monyins 11. Pager | Cp BeinonHenue KOHTPOJIbHON paboTHI 3 110 3 18 - - KonTtponbHas padora 3

Teme "Psaer". o teMe "Pamer.
Monynb 12. Teopus | Jlek 5 CrnyyaitHble cOOBITHS, OTIEpalluy B 3 2 - -
BEPOSTHOCTEN U asnreOpe coOBITHI, BEPOSTHOCTH
MaTeMaTHIecKast COOBITHS, CBOMCTBA BEPOSITHOCTH
CTaTHCTHKA coObiTus [IpaBuna BeIYHCICHUS

BEPOSITHOCTEH. DIIEMEHTHI

KOMOWHATOPUKH.
Monyns 12. Teopus |IIp 5 [TomHast BeposiTHOCTB, hopmysl baiieca. 3 2 - -




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monynb 12. Teopus |Jlek 6 JIucKpeTHbIE U HENPEPHIBHbBIC 3 2 - -
BEPOATHOCTEN U CJIy4ailHbIE BEJIMYMHBI, 3aKOHBI UX
MaTeMaTH4YecKas pacnpezenenus, Yucnosele
CTATUCTUKA XapaKTEPUCTHKU CIIyUYalHBIX BETHYUH H
Monyns 12. Teopus |IIp 6 I'enepanbHas 1 BEIOOpOYHAS 3 2 - -
BEPOATHOCTEN U COBOKYIHOCTH. JlOBEpUTEIbHBIN
MaTeMaTHYecKas uHTepBall. ToueyHble OLIEHKH YHCIOBBIX
CTATUCTUKA XapaKTEPUCTHUK CIIYIallHbIX BEITHYMH.
Monyns 12. Teopus | Cp Teopus BeposiTHOCTEH U 3 28 - -
BEPOATHOCTEH U MaTeMaThyecKas CTaTHCTHKA
MaTeMaThyecKast
CTaTHCTHKA
Monyns 12. Teopus | Cp BrinonHeHnue KOHTpoJIbHOM paboThl 4 110 3 18 - - KonTponbnas pabora 4
BEPOSATHOCTEN U teme ""Teopust BeposiTHOCTEN U o Teme "Teopus
MaTeMaThyecKast MaTeMaThyeckasi CTaTuCTHKa" BEPOSITHOCTEH U
CTaTHCTHKA MaTeMaTHYecKas
CTaTUCTHKA".
IT1A [TpomexyTouHas aTTecTanus (IK3aMeH) 3 0,35 - -
Kontpons |Dk3amen 3 35,65 - - Bomnpocsl k 3x3ameny
NoNo 1-74
Hroro: 216 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Hucuummna "Beicmias maremaTtnka 3" peanu3yercs ¢ NPUMEHEHHEM JHCTAaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

CamocrosTenbHas paboTa CTYIEHTOB NpPEAyCMATPUBAeT BBINOJHEHHE 3aJaHUNd K
IPaKTUYECKUM paboTaM, IPOBEPSIEMBIX BPYUHYIO I10 TEMaM Kypca, U3y4eHHE MaTepUalloB JIEKIIHH,
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 U3j1aracT OCHOBHbIE, HAU0OJIee CI0KHbBIE IIOHATHS TEMBI, a TAKXKE CBA3aHHBIEC C HEl
TEOPETUYECKHE M MPAKTUYECKHE MPOOIEeMbl, NaéT PEKOMEHAAUHU Ul MPAKTUYECKOTO 3aHATUS U
yKa3aHUsl U1 BBIMIOJIHEHUS] CaMOCTOSITENbHON paboThI.

B Xozme IeKIMOHHBIX 3aHATUN OOydJaroUeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBAaHUE
yuyeOHOro Matepuasia, oOpaiias BHUMaHMEe Ha (DOPMYJIMPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
u3ydaeMoi nucumuinHbl "Beicmas matemaruka 3". JKenareapbHO OCTaBIIATh B padOYMX KOHCIEKTaX
HOJIsl, HAa KOTOPBIX JeJaTh IOMETKH, MOJYEPKUBAIOIIME OCOOYI0 BaXXHOCTb TE€X MM HHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CamocrosrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTrosTenbHass paboTa BBINOJNHIETCd BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 W IpU
METOAMYECKOM PYKOBOJICTBE IIPEIOJIaBaTeNsl, HO 0€3 ero HeMOCPEICTBEHHOTO YUacTHs.

B mporecce camocTosTensHOM pabOThI CTYACHT MPUOOPETaeT HABBIKUM CAMOOPTAaHH3AIIHH,
CaMOKOHTPOJIsl, CAMOYIIPABJICHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIBHBIM CYOBEKTOM yueOHOH
JIeATEIbHOCTH.

B Xxoze moaroToBKM K IMPAKTUYECKUM 3aHATHSM CIEAYET M3YyYUTh KOHCIIEKTHI JIEKLUH, U
PEKOMEHI0BAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALNH IIPEIOAABaTEINS.

Ha nmpakTudeckux 3aHATHSX CTYIEHTHI pELIatoT 3aJa4i 110J PYKOBOJACTBOM IIpENnoaaBaTells.
[TpakTHueckue 3aHATUS TMOCBAILIEHBl H3YUEHHUIO HaubOosiee Ba)KHBIX U CJIOXKHBIX TeM Y4eOHOH
JUCLUIUIMHBI U CITYKaT JUIsl 3aKpEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BakHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWJIeHHBIN
marepuan. Ilpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pelIeHHs, HCXOId U3
TEOPETHYECKUX ITOJOKEHUM N3y4aeMoro Kypca. Ecii CTyIeHT BUIUT HECKOJIBKO ITyTEH PEIICHHs,
TO OH JIOJDKEH CpPaBHMTh MX M BbIOpaTh caMblii pallMOHaJIbHBIA. PemeHue 3agay U mpuMepoB
clenyeTr u3Nararb 1MoApoOHO, BBIYMCIEHUS paclojiaraTb B CTPOTOM  TOPSIIKE, OTAENSSA
BCIIOMOTaTeNIbHbIE BBIYMCIEHHS OT OCHOBHBIX. [loydeHHbIi OTBET ClleyeT MpOBEPSTH criocobamuy,
BBITCKAIOIIMMU M3 CYIIECTBA JAHHOW 3aJaud. PelreHuwe 3agad ONpeaeia€éHHOro THIla HYXHO
IPOI0JKATh 70 IPUOOPETeHHs TBEPABIX HABBIKOB B PELICHUU.

Bo Bpems wu3ydeHHMs MOy CTYIEHTbI CaMOCTOSITEIbBHO BO BHEAYJIUTOPHOE BpEMS
BBITIOJHAIOT MPOBEPSAEMOE 3aJlaHue M CHAIOT €ro IMPENoJaBaTeIld Ha IPOBEPKY A0 3a4ETHON
Henenu. [IpoBepsemMoe 3amaHue JOMKHO OBITh BBIOJHEHO AaKKypaTHO, IOCIIE0BATEIbHO,
000CHOBaHME PEIICHUS U OTBET 0053aTENIbHBI B KaXKIOM 33 JaHHH.

Ha sk3ameHe BBICHSETCS, NMPEXJIE BCEro, OTYETIIMBOE YCBOCHHE BCEX TEOPETHUYECKUX W
IIPAKTUYECKUX BONPOCOB IMPOTrpamMMbl U YMEHHME INPUMEHATH IOJYyYEHHBIE 3HAHHUSA K DPELICHUIO
npakTH4eckux 3anad. OmpezneneHusi, TEOPEMbI, MpaBUiIa JIOJDKHBI (OPMYIMPOBATHCS TOYHO U C
NOHMMaHMEM CYIIEeCTBa JIeNla; PEUIeHNne 3aJau B MPOCTEHIINX CIIydasX JOJHKHO BBIOTHATHCA O€3
OomMOOK M YBEPEHHO; BCSKasg MHUCbMEHHas W Tpaduyeckas pabora JOHKHA OBITH CcrellaHa
aKKypaTHO M 4€TKo. TONbKO NpU BBINOJHEHMH AITHUX YCIOBHHM 3HAHUS MOTYT OBITh NPHU3HAHbI
YIIOBJIETBOPSIOUIMMH TPEOOBAHUSAM, PEIBABISIEMBIM IIPOrPAMMOI.

IIpy moOATOTOBKE K PK3aMEHYy CTYAEHT JOJDKEH MOBTOPHO M3Y4YMTh KOHCIEKTHI JIEKIMH U
PEKOMEHIOBaHHYIO OCHOBHYIO U JIOTIOJIHUTEIBHYIO JINTEPATYPy, IPOCMOTPETH PEIIEHUS] OCHOBHBIX
3a/1a4, peHIEHHBIX CAMOCTOATEIBHO U HA IPAKTUYECKUX 3aHATHUSIX, & TAKKE COCTAaBUTH MMCbMEHHBIE



OTBCThI Ha BCC BOIIPOCHI, BBIHCCCHHBIC Ha OK3aMCH.



7. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 OITK-4: TTK-1 "HpOBep}IeMOC 3aganue 1 no TeMe"
Juddepennnansapie ypaBHEHHS
3 OITK-4: TTK-1 HPOBep}IeMOC 3a/1aHue 2 1o Tel\l/'le
OnepalnoHHbIE UCUYUCIICHUS
3 OIIK-4; TIK-1 [Tposepsiemoe 3ananue 3 mo Teme "Psapr”
ITposepsiemoe 3ananue 4 1o reme "
3 OIIK-4; IIK-1 Teopust BepoATHOCTEN U MaTeMaTH4yecKas
CTaTUCTUKA'
3 OIIK-4; TIK-1 Bormpocs! k sx3ameny NeNe 1-74

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYLIEero KOHTPOJIs

7.2.1. lIpoBepsiemoe 3ananue 1 no teme "/Inddepenuuanbuble ypapHenus'

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

3agaua 1.
Jlano nuddepeHanbHOe ypaBHEHHE IIEPBOrO TMOPsSAKAa W €ro HadaJlbHbIC YCIIOBUS.
Haiinute o01ee perneHre SToro ypaBHCHHS U OTIPEACIIUTE YaCTHOE PEIICHUE.

Howmep n_
BAPHAHTA F(x,y,y)=0 HavanbHoe ycioBue
1 x-y' -3y =x"e"; Yo =€, X, =1.
2 y'-cosx+ysinx=1; Yo =2, X, =0
, 'y sinx
3 +2 = L% =%
Y+ == Yo =1, %, =%
4 y’—X:—ZInx; Yo =1, xo—ff2
X
5 xy’+2y:%; Yo=1 X, =
6 y' — y COS X =—CO0S X; Yo =3, X, =0
7 y' +2xy =e ™ sinx; Yo =1 % =0
8 X’y +xy +1=0; Yo =2, X, =1
: 1.
9 y' —y-tgx=——j Y, =5, X, =1
COS X
2y 3 1
10 ———=(x+1); ==, %X =1
y x+1 ( ) Yo 5 0




Bi)i{h;zza F(x,y,y)=0 HauvansHoe ycioBue
11 y' —(y+21)(x+1)=0; Yo =0, X, =0.
12 J1-x2y' —y=0; Yo =1, X, =0.
13 y'sin? x—y—1=0; Yo =0, X, =7/
14 y'sin? x—y=0; Yo =1 X, =7,
15 y'cos? x—(y+1)=0; Yo =0, X, =0.
16 2xyy'—1=0; Yo =0, X, =1.
17 y'’xsiny=1,; yo_ﬂz, X, =1.
18 xy'—1-y?=0; Y, =0, %, =1.
19 xy'—4/1+y =0; Yo =—1, X, =1
20 y'—ysin® xcos x =0; Y, =1, %, =0.

3amaya 2.
Jano muddepeHnuansHoe ypaBHEHHE IEPBOTO MOPSIKA ¢ PA3ACIIIOMIUMUCS TIEPEMEHHBIMH
U ero HauanbHble ycioBus. Haiiaute oOlee perieHue 3TOro ypaBHEHUS U OINpeAeTuTe YacTHOE

pelIeHue.

I F(XYy,y)=0 Hasamstoe ycrosie
1 y—yx* =0 y(0)=1
2 y=yx® =0 y(0)=1
3 y'-yv/x =0 y(0)=1
4 y'—yxJ/x =0 y(0)=1
5 y'—ycosx=0 y(0)=1
6 y'—=ysinx=0 x=0,y=e
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




Howmep

BapuarTa F(xy,y)=0 HauasnbHoe ycioBue
10 y'cos’x —y =0 y(0)=1
11 1+ x?)y-y=0 y(0)=1
12 VI-xy-y =0, y(0)=1
13 y—=(y+1)(x+1)=0 x=0,y=0
14 y'sin?x—y—1=0 y(%):o
15 y'sinx—y=0 y(%):l
16 y'cos® x=(y+1)=0, x=0,y=0
17 2xyy'-1=0 y(1)=0
18 xy?y'-2=0 y(l)z 0
19 y'xcosy —1=0 y(1)=0
20 Xy'—1—y? =0 y(1)=0

3amaya 3.
Hano puddepeHnnanbHOoe ypaBHEHHE BTOPOTO TMOPSAIKA W €ro HayalbHBIE YCIOBUS.

HaiiguTe oOmiee penieHye 3TOro ypaBHEHHs M OIIPE/ICIIUTE YAaCTHOE PEIICHHE.

Bi?;\;za F(x,y,y,y")=0 HauanbHoe ycrnoBue

1 y"xInx=y’; y(e)=e-1; y'(e)=1.

2 y"cos* X = —sin2x; y(z)=0; y(7)=2; y(z)=-1.
3 2xy" =Y"; y(9)=8; y'(9)=3.

!!_y' . —0N- 4 —

: =Yy ¥(0)=0; y(0)=1

5 y'(x*+1)=2xy"; y(0)=1; y'(0)=3.

6 Y =1-(y')’; Y(75)=3; y(7%,)=1.

7 xy" = (1+2x?)y'; y(1)=+e+1; y'(1)=+le.




Howmep

papHarTa F(x,y,y,y")=0 HauvansHoe ycioBue
8 y" =sin® x; y(0)=5; y'(0)=18; y"(0)=0.
9 y' =2 1+y'; y(0)=5; y'(0)=-1.
10 y"+(y")* =0; y(2)=In(2e); y'(2)=%,; y'(2)=1.
11 y"ctgy +(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)="/; 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 OMUCAHUEC U PEIVIAMEHT BbBINNOJHCHUS

[IpoBepsiemoe 3amanue 1 mo Tteme "/luddepeHuunanbHble ypaBHEHUS'" BBINOIHIETCS
CTYZICHTaMH CaMOCTOSITENIbHO BO BHEAYJUTOPHOE BPEMS U JIOJKHO OBITh CJAaHO MPEIo1aBaTelNo Ha
MPOBEPKY N0 3au€THOW Henmenu. Ha ero BeimosiHeHue oTBoauTcst 25 vacoB. Homepa BapuaHTOB
KOHTPOJIBHBIX 3aJa4 OMpEAeNsAIoTCS C TMOMOIIbI0 Tabmuiel 1, mpudeM HOMEp BapUaHTa
KOHTPOJIbHOM 3amaun 1 HaxomuTtcs 1o mepBod OykBe (aMUIUMU CTYACHTA; HOMEpP BapHaHTa
KOHTPOJIBHOM 3a/ladil 2 HaXOAWUTCA IO TMepBod OyKBE HMEHH CTYACHTa; HOMEpP BapuaHTa

KOHTPOJILHOM 3a/1auu 3 HaXOJMUTCS MO MepBOi OYKBE OTYECTBA CTY/ICHTA.

Tab6muna 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
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




[Ipy BBHINOJHEHHWH TMPOBEPAEMBIX 3aJaHU HEOOXOJUMO CTPOrOo MPUACPKUBATHCS
yKa3aHHBIX HI)KEe NpaBwia. PaboThl, BBIMONHEHHBIE 0€3 COONIONEHUS OJTHUX MpPaBWI, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY JJIsl IepepabOTKH.

1. Kaxnoe mpoepsieMoe 3a/aHHE JOJDKHO OBITH BBINOJHEHO B OTIEIBHOM TETpagul B KIETKY
CHHMMU WJIM YEpHbIMH 4YepHWIamMH. HeoOXomumo ocTaBiATh MOJds MHMpUHOH 4 - 5 oM s
3aMeYaHUH pereH3eHTa.

2. B 3aronoBke paOOThl Ha OOJOXKKE TETPAaaW NOJDKHBI OBITH SCHO HAamMCaHbl (paMuiIus, UM H
OTYECTBO CTYJICHTa, Ha3BaHHE AWCIMIUIMHBI, HOMEP IPOBEPSIEMOrO 3aJaHMs; 37IECh JKE€ CIEIyeT
yKa3aTh Ha3BaHUE y4EOHOTO 3aBENICHUs, JaTy OTCBHUIKM PaOOTHl B MHCTUTYT W ajpec CTynaeHTa. B
KOHIIE pa0OTHI CIIETyET MMOCTABUTh JaTy €€ BHIIOIHEHUS U ITOAICH CTYICHTA.

3. B paboTy n0mKHBI OBITH BKIIIOUEHBI BCE 3a/1a4, YKa3aHHBIC B 3aJJaHUU, CTPOTO IO TOJI0KEHHOMY
BapuaHTy. Penenus 3amad Haj0 pacroyaraTh B OPSIKE BO3PACTAHUS UX HOMEPOB.

4. Ilepen pelieHneM Kax/101 3a1a4i HaJ0 TOJIHOCTBIO BhINKCATh €€ ycnoBue. Eciu ycinoBue 3a1aun
uMeeT oOmyo (OpPMYIHPOBKY, TO, IEPENUCHIBas €ro, CIEAyeT OOIIMe [aHHBbIC 3aMEHHUTH
KOHKPCTHBIMU, B3ATBIMU K3 CBOCI'O BapHaHTa. He CJICAYCT MNpUCTyNNaTb K BBIIIOJIHCHUIO
KOHTPOJIFHOTO ~ 3aJ[aHusi, HE peIIMB JOCTATOYHOTO KOJHMYECTBA 3agady [0 Marepuany,
COOTBETCTBYIOIIIEMY 3TOMY 3alaHui0. ONBIT MMOKa3bIBAET, YTO YAIlle BCETO HEYMEHHE PEIIUTh Ty
WIM UHYIO 33/1a4y KOHTPOJBHOTO 3a/JlaHHs BBI3BIBACTCS TEM, YTO CTYJACHT HE BBINOJHWI 3TO
TpeOoBaHHE.

5. B mpopeneH3upoBaHHOH pabOTE CTYAEHT JAOJDKEH HCIPABHTh OTMEYEHHBIE DPELEH3EHTOM
OIINOKH U YUCCTh €ro pCKOMCHAAIUN U COBCTHI. PCHGH3I/II/I IMMO3BOJIAIOT CTYACHTY CYAUTH O CTCIICHU
YCBOCHHUSI COOTBETCTBYIOIIETO paszielia Kypca; YKa3blBalOT Ha MMEIOLIMECS Y HEro npoOernsl, Ha
JKeNaTeIbHOE HalpaBiIeHUE Pa0OOTHI; MTOMOTAOT C(HOPMYTUPOBATH BOIMPOCH JUIS MMOCTAHOBKH HMX
nepes IpernojaBaTesieM. 3auTeHHblEe paOOThl MPEABABISAIOTCS CTYAEHTOM IIpH clauye 3adeTa WiIu
IK3aMEHa.

Kpurepumn oueHku:
- OLEHKAa «3aYTEHO» BBICTABJISETCSA CTYIEHTY, €CIM IPaBUIbHO BBINTOJIHEHO He MmeHee 70 %
3aJaHU;
- OLEHKA «HE 3a4YTEHO» BBICTABIISIETCS CTYJAEHTY, €CJIM MPaBWIBHO BbINOJHEHO MeHee 70 %
3aJaHUH.

7.2.2. IpoBepsiemoe 3aganue 2 mo reme ""Onepanmonnnie ucuucjaenus'
(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUMI
3anaua 1

1. Ucnonb3ys onpenenenne n300pakeHust 1 OCHOBHBIE CBOMCTBa peoOpa3oBanus Jlamnaca,
HaliTH u300pakeHWe ais 3ajaHHoro opuruHanal. Mcmonw3ys ompeneneHue wu300pakeHUs u
OCHOBHBIE CBOIicTBa peoOpa3oBanus Jlamiaca, HailTu n300paXkeHue AJIs 331aHHOTO OpUTHHAIA.

2. Jlns 3amaHHOTO W300paKEHHWS HAWUTH OpPUTWHAN, WCIONB3YS pa3ioKeHHue IpoOW Ha
npocTeliime, CBOWCTBO JIMHEHHOCTH, Tabmuny «OpUruHaI-u300pakKeHne» WIM TeopeMy
paznokeHus U GopMyIbl Ditniepa.

N Opurunan N3006pakenue
1 2 3
1
ot N S
. t (p-1-(p-2)
) ) 1
. ot o 3
o p?-(p+1)?




N OpurnnHai N3obpaxkenune
1 2 3
1
3. cosot m
.t P
4. sin— W
. e -sint (p+1)(p+2)2
2
. P
6. e -sin A W
2
7. em.sin w
a p(p-1)p-2)
2
8. tcos st 2p +12
p*(p-1)
5p+3
9. t2si
sin & (p—l)(p2+2p+5)
2
14
10. {20t S
ip +4ip +9’
11 3t L
' te (P2 +6p+13|p2 +6p-+10)
12 -2 P2
' te 2 4 2
pT+p°+1
3p
13. cos? (p2 +1)2
p
.3
14. sin® x (p—2lp? 1)
1
15. cos(at - ) 02(p2_1
sint 1
16. Tt 7—p+p?
1
17. tsh ot m
3 2
2p°+p+2p+2
18. chpt 5, 54 3
p~+2pT +2p
2p+3
2 P
19. tcht 0%+ 4p215p
6p+1
20. etsht 0% 4+ 4p13
2
. +2
21. e’'sint P

(p-4)p*-9




N OpurnnHai N3obpaxkenune
1 2 3
22 tsin at p——7
' p>—4p+3
23. e’ .sint 3 FZ)
p (p —4)
. p+1
24. t?sint 2 3
p-2p°+p°
1-p
25. shat .
(p?-4f
3agaua 2

Haiitu yactHoe pemenue auddepeHnnaaIpHOr0 ypaBHEHUST BTOPOTO MOPSIKa
A-x"+B-x+C-x=f(t),
YIOBJIETBOPSIOIIEE HAYAJIbHBIM YCIIOBUSAM

X(0)=«a, X'(0)=p.

A B C f() 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 402t 0 0
10. 0 9 t-2 0
11. 4 4 o3t 0
12. 0 1 sin 2t 0
13. 0 1 ) 0




N A B C f(t) a B
1 2 3 4 5 6 7
14. 1 6 5 2 -1 0 0
15. 1 6 13 sin 4t 0 0
16. 1 0 4 —sint 0 1
17. 1 -1 0 Lt 0 0
l+e
18. 1 3 0 et 0 -1
19. 1 0 4 t 1 0
20. 1 -2 5 1-t 0 0
21. 1 -2 0 t? -1 2 -1
22. 1 -6 9 2t —t+3 0 1
23. 1 -2 1 2e! 1 1
24. 1 -3 2 e' 0 -1
25. 1 -7 6 sint 0 1
3anmava 3

Haiitu uactHOoe pemeHue cuctembl aud@epeHnnanbHbIX YpaBHEHMH C  33JaHHBIMU
HAYaJbHBIMU YCIOBUSIMU

N Cucrema /1.Y. HavanbHele ycnoBus
1 2 3
{y’+3y+z=0, y(0)=1,
1. ,
2'~y+2=0. 2(0)=1.
5 y'—2y -4z = cost, y(0)=0,
' 2’ +y+2z=sint. z(0)=0.
{y’—32+y=0, y(0)=0,
3. : t
2'~-y-z=¢". z(0)=0.
y'+7y-2=0, y(0)=1,
4. ,
2’ +2y+52=0. 2(0)=1
y'+7'—z=¢l, y(0)=0
5.
2y’ +17'+ 22 =cost. 2(0)=0.




N Cucrema /1.V. Hauanbnsie ycnoBus
1 2 3
6. y’—y+z:gt, y(0)=0
7' +4y+27=4t+1. 2(0)=0
; y =7 —2y+2z=1-2t, y(0)=y'(0)=0
) y"+2z'+y=0. Z(O):O
3 y'—3y'+2y+7'—-2=0, y(O):y’O =0
' —-y'+y+2"-52'+4y=0. z’(O):O,Z 0)=1
y' =-2, y(O):l,
9. ,
7' =2y+22z. 2(0)=1.
y'—=3z+y=0, y(0)=1,
10. {z’—z—y:em. 2(0)=1.
y'+2y+12'=1, y(0)=0
11. 't
y'+4z2'+3z=0. 2(0)=0
_y-2z=t, 0)=2
L {y y-2z y(0)
—2y+7'—z=t. 2(0)=4
~y"+82=0, y(0)=y'(0) =0,
13. , :
2" +2y=t. 2(0)=z'(0) =0.
5y’ +3z-12y =0, y(0)=2
14. ,
-57"+13z -2y =0. 2(0)=3
y' +4y+4z=0, y(0)=3
15. ,
7' +2y+62=0. 2(0)=15
y'+y-12'=4e, y(0)=0
16. {3y'z+z'%t2. 2(0)=0
4y +7' =0, y(0)=0
17. {y’—z:4t. Z(O):O
, t -
y+y-z=¢, y(0)=1
18.

8 {z’+z—y=et. 2(0)=1.
» Y- y+22-0, y(O):O,y'(lo)—l
' y"—2y'=2t—cos2t. z O)ZE

y'+2" -7 +6y=e™, y(0)=y'(0) =1
20. ,
y' —4y' —7'+7=1. 2(0)=2'(0)=0
’1 5y'+3z =12y, y(0)=-1,
' 13z =2y +57. 2(0)=0




N Cucrema /1.V. Hauanbnsie ycnoBus
1 2 3
- y' +2=0, y(0)=2,
' 7' -2y -2z=0. 2(0)=7
' 7—-e'=y+z. 2(0)=2
" y' +3y=-1, y(0)=0,
Z'=y-1. 2(0)=-1.
y=37_y, y(0)=2,
25, yezey_et 2(0)=0.

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHSA

[Iposepsiemoe 3ananue 2 no teme "OnepanroHHbIe UCYUCIICHUS BBIMOJIHAETCS CTYICHTaMU
CaMOCTOSITENIbHO BO BHEAYAUTOPHOE BPEMsI U IOJKHO OBITH CJAaHO MPErnoaBaTellio Ha MPOBEPKY 10
3auétHoi Henenu. Ha ero BbimosHeHue orBoautcs 25 yacoB. Homepa BapHaHTOB KOHTPOJIbHBIX
3aJa4 OMpEACIAIOTCA C MOMOIIBI0 TaOMUIBl 1, mpruueM HOMEp BapHaHTa KOHTPOJIBHOM 3amauu 2
HAXOJUTCS 1O TepBOW OyKkBe (aMHIMU CTyIEHTa, HOMEp BapuaHTa KOHTPOJBHOW 3ajadd 3
HAXOJUTCS MO MepBoii OyKBe UMEHHU CTyJ€HTa; HOMEp BapHaHTa KOHTPOJIbHOM 3a1aun 1 HaxoauTcs
10 TIEPBOI1 OyKBE OTYECTBA CTY/CHTA.

Tabmuna 1
BykBa A b B r Ji| EE | K3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bykpa M | HIO | 0,4 11 PU | CII | TII v dD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOMHEHHWHM TIPOBEPSAEMBIX 3aJaHUNW HEOOXOAMMO CTPOrO0 MPHUIAEPKUBATHCS
YKa3aHHBIX HIDKe TMpaBui. PaboThl, BBIMONHEHHBIE 0€3 COONIOJCHUS OJTUX TMpaBWI, HE
3a4YUTHIBAOTCS U BO3BPAIIAIOTCS CTYACHTY JIJIsl IEPEPabOTKHU.

1. Kaxpgoe mpoBepsieMoe 3a/laHue JODKHO OBITh BBIMOJTHEHO B OTAEIBHOW TETpagul B KIETKY
CHHUMM WJIM YEepHBIMU uepHWwIaMH. HeoOXommMo ocCTaBisATh TOJIA MUPUHON 4 - 5 cM it
3aMEYaHMI pelieH3eHTa.

2. B 3aronoBke paboThl Ha OOJIOKKE TETPajHl JOJDKHBI OBITh SICHO HamucaHbl (paMuiusi, UM U
OTYECTBO CTY/EHTA, Ha3BaHUE AUCIUIUIMHBI, HOMEDP MPOBEPSEMOTO 3aJlaHUs; 3[€Ch KE CIEIYET
yKa3aTh Ha3BaHWE YYEOHOTO 3aBENICHUS, ATy OTCHUIKH paOOThl B MHCTUTYT M aJpec CcTyieHTa. B
KOHIIE pabOThI CIEAYET MOCTABUTH ATy €€ BBIMOIHEHHS U MOANUCH CTYJICHTA.

3. B paboty nomxHbI OBITH BKIFOUEHBI BCE 3a7]a41, YKa3aHHBIC B 33IaHUU, CTPOTO MO MOJIOKEHHOMY
BapuaHTy. Pemenns 3a1a4 Ha10 pacroiarath B MOPSIKE BO3PACTAHUS KX HOMEPOB.

4. Tlepen pemeHUEM KaXk10# 3aa4u HA/I0 TIOJHOCTRIO BBIMIUCATh € ycioBue. Eciu ycnoBue 3a1aun
uMeeT oO0mIyr0 (GOpMYIHPOBKY, TO, TEPENMHCHIBas €ro, CiIeayeT OOIIMe TaHHBbIE 3aMEHUTH
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynarb K BBIIOJTHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE pEIMB JOCTaTOYHOTO KOJMYECTBA 3a7a4 10 Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3aaHuio. OTIBIT MOKa3bIBAE€T, YTO Yallle BCETO HEYMEHHE PEIIUTh TY
WM WHYIO 33Jlady KOHTPOJIBHOTO 3aJlaHWs BBI3BIBACTCS TEM, UYTO CTYACHT HE BBIMOJHUI OTO
TpeGoBaHUE.

5. B mnpopenenzupoBanHOil pabOTe CTYAEHT AOHKEH HCIPABUTh OTMEUCHHBIE DPEICH3CHTOM
OIIMOKHU U Y4ECTh €r0 PeKOMEHAINH 1 COBETHI. PelleH31uu Mo3BOISIIOT CTYACHTY CYyIUTh O CTEIIEHU



YCBOEHHSI COOTBETCTBYIOUIETO pa3zeiia Kypca; YKa3bIBalOT Ha MMEIOIIMECS y Hero mpoOenbl, Ha
JKeJlaTeIbHOe HampaBlieHue padoThl; MOMOTraloT cHOpMyIHpPOBaTh BOMPOCH! ISl TOCTAHOBKU HX
nepe] IpernoaaBareaeM. 3auTeHHbIE paOOThl NMPEABABIAIOTCS CTYIEHTOM IIpU CAaye 3adeTra Wiu
JK3aMeHa.

Kpurepun oneHku:
- OIIEHKA «3a4YTEHO» BBICTABJISETCS CTYJEHTY, €CJIM MPaBUIBHO BBINTOJHEHO He MmeHee 70 %
3aJIaHuM;
- OLIEHKA «HE 3a4YTEHO» BBICTABIISICTCS CTYIEHTY, €CJIM MPaBWIbHO BbINoOJHEHO MeHee 70 %
3aJaHUH.

7.2.3. IIpoBepsiemoe 3aganue 3 mo reme "Paapl’

(HauMeHOBaHUe OYEHOUHO20 CPedCmBa)

Tunossle npuMepsl 3a1aHUM
3agaua Ne 1

HCCJIGI[OB&TI: CXOAUMOCTD YHCJIOBBIX PA10B Z Un
n=1
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3amaua Ne 3

Boluncnuth OnpeneneHHblid UHTErpall J.f(X)dX ¢ TouHocThio 110 0,001 myrem pasznoxkeHus

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

b

0

Ne ®Oyuxnus f(x), b Ne ®yuknus f(x), b
- 1-e ™
1 63 1 11 vt 0,1
5 sin0,5x_05 12 1 45
3 sin(x?); 1 13 In(:I'JFX/S)K;l
4 cos~/x; 0,5 14 e 0,2
1 1
5 ;0,1 15 —— 1
Y8+x° V16 + x*
6 arctg(x?); 0,75 16 cos(4x?); 1
2
7 S'”X(ZX ); 05 17 Jxsinx; 1
-2X
8 ¢ =101 18 e ;0,1
X
9 xe?2°:05 19 sin(100x?); 0,1
10 xIn{L-x2); 0,5 20 1-e? o,
X




Samaua Ne 4

Haiitu Tpu nepBBIX, OTIMYMUTENBHBIX OT HYJIA, Yj€HA Pa3jOXKEHUS B CTEICHHOM psl pelieHue
y= y(x) nuddepeHImanbHOro ypaBHeHus Yy = f(X, y), YZIOBJIETBOPSIIOILLETO YCIOBUIO y(O) =Y,

Ne y'=f(xy): ¥y Ne y'=f(xy): ¥y

1 y' =cosx+Yy*; 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' =2’ —xy; y,=0 14 y'=x*+0,2y; y,=1
5 y =sinx+y?; y,=1 15 y' =xy+y’; y,=0,1
6 y=e"+y;y,=4 16 y' =2x-y?; 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' =x+x*+y% y,=5 20 y' =x*-2y*; y,=0

3amaya Ne 5

Paznoxute B psag dypee nepuoanyeckyro (QpyHKIHIO, 3aJJaHHYI Ha IOJIyIIEpHOe
CHHYycaM MM 1o KocuHycaM. IToctpouts rpaduk GyHKIMU U TpaguK CyMMBbI MOJYYEHHOTO psla

Dypee.

[0,1] no

No

f(x)

1

. T
1+sinx, 0<x<—;

0,

7
2

2

<x<r.

10 KOCMHYCaM




Ne f(x)
2 0, 03x§%;
110 CHHYCaM
(=1 Y
—COSX,—<X<7.
2
3 T
0, OSXSE’
f (X) = 110 KOCHHyCaM
. T
—SINX, —< X< .
2
4 0, OSXSE;
F(x)= 2 10 CUHYCaM
COS X, —<x<7r
5
sin X, 0<x<—
110 KOCUHYCaM
0 X<
"2
6
1-+cosx, 0<x<—
2 10 CHHYyCaM
0, Z<x<n
2
! 0<x<Z.
A 10 KOCHHYCaM
COS X, —<x<7z
8 0, O<x<—
10 CHHYCaM
—sin X, T <x<n.
2
9 0<x z
0. 0< 2’ 10 KOCHHYCaM
f(x)= i Y
—COSX, —< X< 7.
2
10 0, 0<x<”
£(x)= 2 110 CUHYyCaM
sin X, T <x<n.
2
11
1-sinx, OSXS%;
10 CHHYCaM
()= v
0, = <x<r
2
12 0, OSXSE;
f (x) _ 2 10 KOCHHYCaM

T
— COS X, ESXSE.




Ne f(x

N—"

13 1-cosx, O£xgﬁ;
f (x) _ 2 10 CUHYCaM
0, Z<x<
2
14 1-cosx, O<x<£;
f (x) _ 2 10 KOCHUHYCaM
0, Z<x<n
2
15 T
—sin X 2

10 CUHYCaM

I10 KOCMHYCaM

16 F sin X, O<x<E

0, F<
2
17 0, 0<x<Z;
(x)= 2 10 CUHYCaM
1-cosx, %SXSﬂ
18
0, nggz;
£(x)= 2 10 KOCHHYCaM
1-cosx, T<x<nm
19 0, OSXSE;
f (x) _ 2 [0 CUHYCaM
1-sinx, Z<x<r.
2
20
0, ngsﬁ;
£(x)= 2 10 KOCHHYCaM

. T
1-sin X, ES X< 7.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

ITpoBepsiemoe 3ananue 3 1o teme "Psapl" BBIMONHSETCS CTYyJEHTaMH CaMOCTOSATENIBHO BO
BHEAYJIMTOPHOE BpEMS U JOJHKHO OBITh CAHO MPEINOoAaBaTes0 Ha MPOBEPKY 10 3aU€THOM HeAemu.
Ha BrinosnHeHue nmposepsieMoro 3agaHust orBoauTcs 25 yacoB. HoMmepa BapraHTOB MpOBEPSIEMBIX
3aJJaHUH OIPENENAIOTCS C TOMOIIbIO Ta0aHIBI 1, MprUYeM HoMepa BapMaHTOB KOHTPOJIbHBIX 3a/1a4 1
U 4 HaxonATCs MO NepBoi OykBe (paMuiIuu CTyAEHTa; HOMEpa BapMaHTOB KOHTPOJIBHBIX 33/1a4 2 U 5
HaXOJATCS 10 MepBOil OyKBe MIMEHM CTY/AECHTa; HOMEpP BapUaHTa KOHTPOJIBHOM 3a7auu 3 HaXOAUTCA
10 IepBOil OyKBE OTYECTBA CTY/CHTA.

Tab6mumna 1
bykBa A b B r pi| E.E K,3 )51 K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M H,IO 0,41 I1 P4 cuI | T,1q Yy (ORC] X,10
No Bap. 11 12 13 14 15 16 17 18 19 20




[Ipy BBHINOJHEHHWH TMPOBEPAEMBIX 3aJaHU HEOOXOJUMO CTPOrOo MPUACPKUBATHCS
yKa3aHHBIX HI)KEe NpaBwia. PaboThl, BBIMONHEHHBIE 0€3 COONIONEHUS OJTHUX MpPaBWI, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY JJIsl IepepabOTKH.

1. Kaxnoe mpoepsieMoe 3a/aHHE JOJDKHO OBITH BBINOJHEHO B OTIEIBHOM TETpagul B KIETKY
CHHMMU WJIM YEpHbIMH 4YepHWIamMH. HeoOXomumo ocTaBiATh MOJds MHMpUHOH 4 - 5 oM s
3aMeYaHUH pereH3eHTa.

2. B 3aronoBke paOOThl Ha OOJOXKKE TETPAaaW NOJDKHBI OBITH SCHO HAamMCaHbl (paMuiIus, UM H
OTYECTBO CTYJICHTa, Ha3BaHHE AWCIMIUIMHBI, HOMEP IPOBEPSIEMOrO 3aJaHMs; 37IECh JKE€ CIEIyeT
yKa3aTh Ha3BaHUE y4EOHOTO 3aBENICHUs, JaTy OTCBHUIKM PaOOTHl B MHCTUTYT W ajpec CTynaeHTa. B
KOHIIE pa0OTHI CIIETyET MMOCTABUTh JaTy €€ BHIIOIHEHUS U ITOAICH CTYICHTA.

3. B paboTy n0mKHBI OBITH BKIIIOUEHBI BCE 3a/1a4, YKa3aHHBIC B 3aJJaHUU, CTPOTO IO TOJI0KEHHOMY
BapuaHTy. Penenus 3amad Haj0 pacroyaraTh B OPSIKE BO3PACTAHUS UX HOMEPOB.

4. Ilepen pelieHneM Kax/101 3a1a4i HaJ0 TOJIHOCTBIO BhINKCATh €€ ycnoBue. Eciu ycinoBue 3a1aun
uMeeT oOmyo (OpPMYIHPOBKY, TO, IEPENUCHIBas €ro, CIEAyeT OOIIMe [aHHBbIC 3aMEHHUTH
KOHKPCTHBIMU, B3ATBIMU K3 CBOCI'O BapHaHTa. He CJICAYCT MNpUCTyNNaTb K BBIIIOJIHCHUIO
KOHTPOJIFHOTO ~ 3aJ[aHusi, HE peIIMB JOCTATOYHOTO KOJHMYECTBA 3agady [0 Marepuany,
COOTBETCTBYIOIIIEMY 3TOMY 3alaHui0. ONBIT MMOKa3bIBAET, YTO YAIlle BCETO HEYMEHHE PEIIUTh Ty
WIM UHYIO 33/1a4y KOHTPOJBHOTO 3a/JlaHHs BBI3BIBACTCS TEM, YTO CTYJACHT HE BBINOJHWI 3TO
TpeOoBaHHE.

5. B mpopeneH3upoBaHHOH pabOTE CTYAEHT JAOJDKEH HCIPABHTh OTMEYEHHBIE DPELEH3EHTOM
OIINOKH U YUCCTh €ro pCKOMCHAAIUN U COBCTHI. PCHGH3I/II/I IMMO3BOJIAIOT CTYACHTY CYAUTH O CTCIICHU
YCBOCHHUSI COOTBETCTBYIOIIETO paszielia Kypca; YKa3blBalOT Ha MMEIOLIMECS Y HEro npoOernsl, Ha
JKeNaTeIbHOE HalpaBiIeHUE Pa0OOTHI; MTOMOTAOT C(HOPMYTUPOBATH BOIMPOCH JUIS MMOCTAHOBKH HMX
nepes IpernojaBaTesieM. 3auTeHHblEe paOOThl MPEABABISAIOTCS CTYAEHTOM IIpH clauye 3adeTa WiIu
IK3aMEHa.

Kpurepumn oueHku:
- OLEHKAa «3aYTEHO» BBICTABJISETCSA CTYIEHTY, €CIM IPaBUIbHO BBINTOJIHEHO He MmeHee 70 %
3aJaHU;
- OLEHKA «HE 3a4YTEHO» BBICTABIISIETCS CTYJAEHTY, €CJIM MPaBWIBHO BbINOJHEHO MeHee 70 %
3aJaHUH.

7.2.4. IIlpoBepsiemoe 3aganue 4 mo reme

"Teopus BepoATHOCTEH 1 MATEMATHYECKAs CTATHCTUKA"
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM

3anayga 1.
Pemmre 3amavy, HCMONB3yst TEOPEMBI YMHOKCHHS U CITOKEHHSL.
B onnoit kop3une N ¢uoneroBsix 1 M 3enenbix kyouka, Bo Bropoid — V ¢uonerosbix u C
3eJIeHbIX. BBITACKMBAIOT 110 OTHOMY KYOHKY M3 KaXI0W KOp3uHBL. OIpenennTe BEpOsSTHOCTh TOTO,
YTO OHHM Pa3HOIO I[BETA; OJTHOTO I[BETA.
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3anaua 2.
Pemmre 3agauy Ha moBTOpsIOIIMECs COOBITHS (MCHOJB3Ys JOKadbHYK TeopeMy Jlamuiaca
WJIM MHTETpaIbHYIO0 TeopeMy Jlaraca).
Nmeercs N norepelinpix Ouneruka. BeposTHOCTh BbeIMIpaTh O KaXAOMY paBHa p.
Omnpeznenurte, 9TO BEIMTPAIOT OT M1 IO M2 MPHOOPETEHHBIX OUIIETHKA; POBHO M OMIIETHKOB.

Ne N b ma m2 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.

Hanbl 00beM BbIOOPKH N BBIOOpOYHAs cpeHss X, cpejiHee KBaJpaTUYHOE OTKIOHEHHE O

. HY)KHO BBIYHUCIUTE OJOBCPUTCIBHBIC WHTCPBAJIbI AJId OLCHKHM MAaTEMATUUYCCKOI'O OXHUIAAHUSA m
HOPMAJIBHOI'O paclpeneseHus ¢ HaaexkHocThIo 0,95.

Ne HcxonHble JaHHBIE

1 X =75,17 \ o =6 n=36




2 X =75,16 o =1 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 o =20 n=400
16 X =75,02 o =21 n=441
17 X =75,01 o =22 n=484
18 X =75,00 o =23 n=529
19 X =74,99 o =24 n=576
20 X =74,98 o0 =25 n=625

Kpartkoe onucanue u persiaMeHT BbINOJTHEHHSA

[IpoBepsiemoe 3ananue 4 no teme "Teopust BeposiTHOCTEN M MaTeMaTUyecKash CTaTUCTHUKA'
BBINOJIHACTCSI CTYJI€HTAMU CaMOCTOSITEIbHO BO BHEAYAMTOPHOE BpeMsl M JIOJDKHO OBITh CIaHO
IpernojaBaTell0o Ha MPOBEPKY 10 3au€THON Hexenu. Ha ero BhINOJHEHHE OTBOAMTCS 25 4acoB.
Homepa BapuaHTOB KOHTPOJIBHBIX 3a7ay ONPEAEISIOTCS C MOMOIIBI0 Tabaulbl 1, mpuyeM HOMep
BapuaHTa KOHTPOJIbHOW 3amaun 1 HaxoauTcs 1o mepBoil OykBe (aMWIMK CTYACHTAa; HOMED
BapHaHTa KOHTPOJbHOM 3a/1aui 2 HAXOJAUTCS IO NMEepBOil OyKBe MMEHHU CTyJIeHTa; HOMEp BapHaHTa
KOHTPOJIBHOH 3aj71aui 3 HaXOIUTCS 110 TIEPBOi OYKBE OTYECTBA CTY/ICHTA.

Taomuma 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 | 04 I PY | CII | T, v ®D | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOJHEHHWH MPOBEPAEMBIX 3aJaHUA HEOOXOJUMO CTPOro MPUAECPKUBATHCS
YKa3aHHbIX HIKE TMpaBuwil. PaboThl, BbINOJHEHHbIE 0€3 COONIOAEHHS S3TUX MpaBWI, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY JJIsl IepepaboOTKu.

1. Kaxpnoe mpoBepsieMoe 3a/laHu€ JODKHO ObITh BBINOJIHEHO B OT/AEIBHOW TETpagudl B KIETKY
CUMHMMHU WIM YepHbIMH dYepHHIamMHu. HeoOXxomumo ocraBnaTh mojis wmupuHOM 4 - 5 oM s
3aMEYaHHUI pELeH3EHTa.

2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaau IOJDKHBI OBITH SCHO HAamMCaHbl (aMuius, UMs U
OTYECTBO CTYJIEHTa, Ha3BaHME NUCLMIUIMHBI, HOMEP MPOBEPSIEMOrO 3aJaHusl; 3/IeCh K€ CIEIyeT
yKa3aTh Ha3BaHME y4yeOHOro 3aBe/E€HUS, 1aTy OTCHUIKM paOOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pa0OThI CIeAYET MOCTaBUTh 1aTy €€ BBIMOIHEHUS U MOANUCH CTYJeHTA.

3. B paboTy n0mKHBI OBITH BKIIIOUEHBI BCE 3a/1a4M, YKa3aHHBIE B 33JJaHUU, CTPOTO 10 MOJI0KEHHOMY
BapHaHTy. Pemenus 3a1a4 HaJo0 pacrosaraTh B MOPSIIKE BO3pACTaHUS X HOMEPOB.

4. Ilepen penieHHEM KaxJ10M 3aaun HaJI0 MOJHOCTBIO BhINUCATh €€ ycnoBue. Eciu ycnoBue 3a1auu
uMeeT oOuIyro (OpMyIHpPOBKY, TO, IEpEeNHChIBas €ro, cleayeT OO0IIMe J[aHHble 3aMEHUTh
KOHKPETHBIMHM, B3STBIMU M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTe K BBIIOJHEHHIO
KOHTPOJIBHOTO  3a/laHUsl, HE peIIuB JOCTaTOYHOrO KOJMYECTBA 3aJad [0 MaTepuany,




COOTBCTCTBYIOIICMY 3TOMY 3adHUIO. OnbIT MOKa3bIBACT, YTO 4YallC BCCTO HCYMCHHC PCIIUTH TY
WIM WHYIO 33/1a4y KOHTPOJBHOTO 3aJaHMs BBI3BIBACTCA TEM, YTO CTYAEHT HE BBIIOJIHHI 3TO
TpeOOBaHUE.

5. B mnpopeneH3npoBaHHOH pabOTe CTYIEHT MODKEH HCIPABUTh OTMEYEHHBIE DPELCH3EHTOM
OIINOKY U YUCCTh €ro pCKOMCHAAIIUN U COBCTHI. PGHCHSI/II/I IMO3BOJIAIOT CTYACHTY CYAUTH O CTCIICHU
YCBOGHHUSI COOTBETCTBYIOIIETO paszieiia Kypca; YKa3bIBalOT Ha MMEIOLIHEcs y Hero mpoOeinsl, Ha
JKeNaTeIbHOe HalpaBieHUEe PaldOThI; MOMOTAT C(HOPMYITUPOBATH BOIMPOCH Ul MOCTAaHOBKH HX
nepes mperojaBareneM. 3auyTeHHbIe padOThl MPENBIBISIOTCS CTYAECHTOM IIPU Cllade 3adeTa N
IK3aMEHa.

Kpurepumn oneHku:
- OLICHKAa «3a4T€HO» BBICTABIISETCA CTYJCHTY, €CIW IPaBWIbHO BBINOJHEHO HE MeHee 70 %
3aJaHUi;
- OLICHKAa «HE 3a4T€HO» BBICTABISETCS CTYJEHTY, €CJIW MPaBWIbHO BhINMOJHEHO MeHee 70 %
3aJaHUH.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Bomnpocekl Kk 3xk3aMeny

Kakue ypaBHeHus Ha3biBatoTcs nuddepenimansasiMu. [Ipumep.

Uto Ha3biBaloT penienreM quddepeHnuansuoro ypasaenus. [pumep

UTo Ha3bIBAIOT HAYAIbHBIMU YCIOBHSIMU JUIsl tuddepennmanbHoro ypasuenus. [lpumep

UTo Ha3bIBAIOT OOIIMM penieHueM s JudepeHnanbHOro ypaBHeHus (n-0ro mopsijaka)

Teopema Komm o cymectBoBanuu pemienus quddepeHnnaibsHoro ypaBHeHus 1-oro nopsaka

Jlnddepennnanpabie ypaBHeHUs 1-0ro mopsiiKa ¥ METOIbI OTHICKAHHS UX PEUICHHUS:

Juddepernnanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOMIME MOHMWKEHUE MopsaKa 1-oro
TUIIa ¥ METOJ OTBICKAHUS UX PELICHHUS.

Juddepennnanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOIINE TMOHMKEHUE TMOPSAIKA 2-0T0
TUIIa ¥ METOJ OTBICKAHUS UX PELICHHUS.

Juddepennnanbabie ypaBHEHUs 2-0T0 MOPSJIKA, JOMYCKAIOUIUE MOHWKEHHE MOpsiaKa 3-ero
TUTIa 1 METOJI OTBICKAHUS UX PEIICHUS.

10

JIuneitnble opHOponaHble AuddepeHnanbHble YpaBHEHUS N-O0ro MOpsijiKa, CBOWCTBA €ro
[peLICHM.

11

Ctpykrypa obmero pemenust JIO/Y n-oro nopsinka.

12

Omnpenenenue JNTUHEWHON 3aBUCUMOCTH (YHKIUN. YCIOBHUS JWHEHHOW 3aBHCHUMOCTH H
ITHEHHOW He3aBUCUMOCTH IBYX ()YHKITHIA.

13

Omnpenenurens BpoHCKOro 1 ero cBOMCTBa.

14

JluHeWHBIE OAHOPOIHBIC AU(PEpPeHIINATHHBIC YPaBHEHUS BTOPOTO MOPSJIKA C ITOCTOSHHBIMU
KodhdUITMEHTaMH.

15

CrpykTypa oOIIEro pemieHus JTUHEWHBIX OJHOPOJHBIX JH(QepeHInanbHbIX YpaBHEHUS
BTOPOT0 MOPSAKA C MOCTOSHHBIMU K03 pHiIeHTaMu.

16

XapakTepucTUYecKkoe ypaBHEHHWE I JIMHEWHBIX OJHOPOAHBIX AU depeHIInaTbHbIX
ypaBHEHHUSI BTOPOTO MOPSIKA C TOCTOSIHHBIMHU KO3 (UIIMEHTaAMH.

17

Bupn oOmiero pemieHust JUHEHHBIX OJHOPOIHBIX AHU((EpeHInaNbHBIX ypaBHEHHUS BTOPOIO
MOps/IKa C OCTOSTHHBIMU K03 QUIIMeHTaMu JUIs CIydaeB, KOTJla KOPHU XapaKTepUCTHUUECKOTO
YpaBHEHMsI e CTBUTENIbHBIE PA3JINYHbIE YHCIIA.

18

Bun obmiero pemieHus JUHEHHBIX OJHOPOAHBIX AU(PQEpEeHLNaTIbHBIX YPaBHEHUSI BTOPOTIO
Mopsiika C HOCTOSHHBIMU KO3 GUIIMEHTaMH JJIs CIIydaeB, KOTrjqa KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUSI JEHCTBUTEIBHBIE OJJMHAKOBBIC YUCIIA.

19

Bun obmiero pemeHus JUHEHHBIX OJHOPOAHBIX AU (dEepeHIINaTbHBIX YpaBHEHUS BTOPOTO
Mopsiika C MOCTOSHHBIMU KO3((UIIMEHTaMH JJISl CIy4aeB, KOrla KOPHU XapaKTepPUCTHUECKOTO
ypaBHEHUSI KOMILUIEKCHBIEC YUCIIA.

20

JInHeiinbIe HCOIHOPOJHBIC ,[[I/I(I)(I)CPCHLII/I&HLHBIC YpaBHCHUS N-0I'0 MOPsJAKa.

21

Ctpyktypa oOlIero pemeHus JUHEWHbIX HEOJHOPOIHBIX NH((epeHInalIbHbIX ypaBHEHHUS N-
Oro Mnopsijika.

22

MeTo/ BapuaIuu MpOU3BOIBHBIX MOCTOSHHBIX JUISI OTHICKAHUSI YACTHOTO PEIICHUS JIMHEHHOTO
HEOTHOPOTHOTO MU (D PEpEeHITNATBHOTO YPaBHEHUSI BTOPOTO MOPSIIKA.

23

IIpaBast yacth cnienmansHoro Buga JIH/IY 2-oro nmopska ¢ mocTOsTHHBIMH KO PHUIIMEHTAMHU.




24

Metoa HeonpeaeIeHHBIX KO PHUITUEHTOB AJI OTHICKAHUS YaCTHOTO PEIICHUS HEOTHOPOIHOTO
muHeHOTO  Mu((EepeHIMaTBFHOTO  YpaBHEHHMSI BTOPOTO MOpSAKAa C TPaBOH  YacThIO
crIennajJbHOTO BHIA.

25

[TpeoOpasoBanue Jlannaca

26

OpuruHansl 1 UX n300paskeHus

27

CroiicTBa mpeoOpa3oBanus Jlammaca

28

Tabnuia oOpuruHagIOB U N300pAKEHUN

29

O6parHOe npeoOpaszoBanue Jlammaca

30

Teopembl pa3noKeHus

31

OneparioHHBIIH METOJT peIIeHUs TUHEHHBIX MU (epeHITNATBHBIX YPAaBHEHHH U UX CHCTEM

32

Uto Takoe umucnoBoil psa. I[lpumep. Uto HaszwiBaeTcsa cymmoin psana. Kakoil psn HasbIBaeTcs
CXOJIAIIMMCS, KaKoM pacxoasiumcs. beckoneuHasi reoMeTpuyecKas nporpeccus U ee cymma

33

HeoOxonnMblil IpU3HAK CXOAMMOCTH YMCIOBOrO psna. Kak ero MoXHO HMCHOIb30BaTh IJis
MCCIIEOBAHMSI CXOIUMOCTH psifa

34

/locTaTouHble NPU3HAKA CXOJUMOCTH PSJAOB C IOJOXKUTEIbHBIMU WICHAMH (CpaBHEHHS,
lanambepa, pauKanbHBIN, HHTETPAIbHBIN). [IprMepbl

35

BHakouepenyromuecs psaael. Teopema JleiiOHHUIA U €€ HCIONB30BAHKUE IS MPHOIMKEHHBIX
BBIUMCIICHUI CYMMBI psijia

36

3HaKOHepeMeHHHC PpAAbL. HOCT&TO‘IHLIC INpU3HAKKU CXOJHUMOCTH. AOcontoTHasg u YyCJIOBHAA
CXOAUMOCTB

37

CTerneHHOM pAd. I/IHTepBaJ'I CXOAUMOCTHU CTCIICHHOI'O pAJid, painyC CXOOANUMOCTH, KaK €Iro HaWTH

38

Psner Teitnmopa m Maxmopena s Gynakuuu f(x). Ipumepsr ans gynkmuit: cos(x), sin(x),
In(1+x), exp(x).

39

licnonp30BaHuWe PSIOB AN BBIUMCICHUNA MPUOMMKEHHBIX 3HAYeHUH  QYHKIUH U
OTpPEIETICHHBIX HHTETPAJIOB C 33JaHHON TOYHOCTHIO

40

Tpuronomerpuueckuit pan. Koaddunuentsr Oypoe, psin Oypoe ans GyHKIUM ¢ nepruogom 2 n

41

Paznoxxenne B pag Dypbe YETHBIX U HEYETHBIX NEPHOAMYECKUX QYHKINUN

42

DyHKIMOHANBHBIN psasl. O0IacTh CXOMMOCTH psijia.

43

CBOMCTBa CTEIIEHHBIX pAAOB

44

lcnonp30BaHuEe pSIOB AJIE  OTHICKAHUS NPUOIMKEHHBIX peleHuil aud@epeHuanbHbIX
ypaBHEHUN

45

Y cnoue Qupuxie s GyHKuuu

46

Y cnoBue cxoquMocTH psiia Dypbe K QYHKIUU, JUISI KOTOPOUM OH 3aIKCcaH

47

Koadduunents Dypre, psg Pypbe 1 pyHkumii ¢ nepuogom T

48

Paznoxenue B psg Pypbe HENEpUoInIecKux pyHKIui

49

OpTtoroHanbHble Ha oTpe3ke [a; b] dynkun

50

DopMyIibl KOMOMHATOPUKHU

51

Uto Takoe wucnbiTanue, coObiTHe. [lpumep. Kakue coObITHS Ha3bIBalOT CllydallHBIMH,
T0CTOBEPHBIMU, HEBO3MOXKHBIMU. [Iprmep

52

Kakre coObITHS HAa3BIBAIOT HCCOBMCCTHBIMH, HC3aBUCUMBIMU. HpHMep

53

Uto Takoe cymma coObITHi, TpousBeaeHne coObiTuil. [Tpumep

54

Kakre coObITHS HAa3BIBAIOT IMPOTHUBOIIOJIOKHBIMHU. HpI/IMCp

55

Uto Takoe moHas rpyiia coOwITHi. UTO Takoe QJICMCHTAPHBIC NCXOAbl UCITLITAHUS. HpI/IMCp

56

UTo Takoe OTHOCUTENIbHAs 4acTOTa COOBITHS, B YEM 3aKJIFOYAETCsl CBOICTBO YCTOWYMBOCTU
OTHOCHUTEJIbHBIX YaCTOT, YACTOTHOE ONpPEIETICHNE BEPOSITHOCTH COOBITHS

57

Knaccuueckoe ormpenenaeHre BeposTHOCTH coObiTuss. [lpumep. CBoiicTBa BEpOSTHOCTH
COOBITHUS

58

Y cioBHas BCPOSATHOCTD. BCpOHTHOCTL MPOU3BCACHUSA COOBITHIA. BCpOHTHOCTL MIPOU3BCACHUA

He3aBUCHUMBIX coObITHil. [Tpumep




59

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHI. BEpOsSTHOCTH CyMMBI COBMECTHBIX COOBITHA.
[ Ipumepsl

60

[ToBTOpHBIC HE3aBUCHMBIE UcTibITaHus. Popmyna beprymnu.

61

ACUMIITOTHYECKHE (DOPMYITBI.

62

CrnyuaiiHas BesinunHa. J{uCKpeTHbIE M HETIPEPHIBHBIE CilydaiiHble BelnuuHbl. [Ipumep

63

3aKOH pacnpeieseHUs] JUCKPETHOM citydallHOW BesimuuHbL. [Iprumep

64

UrcioBbie XapPaKTCPUCTHKHU CHy‘-IB,fIHBIX BCIIMYHH (MaTeMaTI/I‘-IGCKOe OKHUJaHue, NUCIICPCHUs,
CPEAHEC KBAAPATHICCKOC OTKJ'IOHeHI/IC). Yro oHHN XAPAKTCPU3YIOT U KaKOBBI UX CBOMCTBaA

65

Kak HailTu MaTeMaTH4YeCKOe OKUIAHUE U JUCIIEPCUIO JUCKPETHOM CIIy4yaiHOM BETUYMHBI

66

DyHKIUS pacipeesieHus] BeposTHOCTeH F(X) 1 IIIOTHOCTh pacnpenenenus BeposTHocTell f(x)
HETPEPHIBHOW CIIy4allHOM BEJIMYMHBI, UX CBOMCTBA

67

MareMaTuuecKoe 0KMIAHUE U TUCIIEPCUs] HENIPEPBIBHOW CIy4allHON BEIUYMHBI

68

Kak HaWTH BEpPOATHOCTb IONAJAHMUS CIIY4alHOW BEIWYUHBI B 3aJaHHBIA WHTEpBaJ, €CIU
M3BECTHA IUIOTHOCTH pacrpeaeneHus BeposTHocTed f(x). UTo reomerpuyecku BbIpa)aeT 3Ta)
BEPOSITHOCTH

69

HopManbHblii 3akOH pacmpeneneHusi, Tpaduk TIJIOTHOCTH PpACHpPEICIICHUs, YHCIOBBIC
XapaKTePUCTUKU

70

Kak HaiiTH BEPOSITHOCTh TOTO, 4YTO CJy4allHas BEJIUYMHA C HOPMAaJbHBIM 3aKOHOM
pacripesiesieHus MPUMET 3HaYCHHE MEHBIIE 3aIaHHOTO X1; OOJIbINE 33JaHHOTO X2; HA HHTEPBAJIE
(x1,X2) ¢ momomnipio GyHkiuu Jlamnaca

71

FeHepanLHa;I n BH60pO‘IHaﬂ COBOKYIIHOCTH, KaKasd BI>I60pKa Ha3bIBACTCsA pereBeHTaTHBHOﬁ Hu
KaK €C IMOJIYYHUTb

72

Kakxne OLICHKHM Ha3bIBAKOTCA HCCMCIICHHBIMH, COCTOATCIIbHBIMU. Yrto sBuseTcs HeCMCHleHHOﬁ
OHGHKOﬁ MaT.OKHJJaHusd, TUCIICPCHUU U KaK UX BBIYUCIIUTD 11O BI)I60pO‘~IHI>IM JaHHBbIM

73

Kakass  3aBUCUMOCTb  MEXIy  BEJIMYMHAMU  HA3bIBAeTCS  CTATHUCTHUYECKOM,  Kakas
KoppensronHou. [Ipumep Ha rpadukax paccenBaHus

74

I[OBepI/ITCJII)HI)II\/JI HHTCPBAJI 1JIA BEPOATHOCTU CO6I)ITI/I$I, MarT.OKuaaHus, JUCIICPCUN.

7.3.2. Kputepuu U HOPMbI OLEHKH

Cemectp

dopma
NPOBeIeHUs
MPOMEKYTOYHOM
arTTecTalnu

Kpurtepuu u HopMbI OLleHKH

3 OKk3aMeH HCIIOJIb3YETCS] TEPMUHOJIOTHS.

CryaeHT noydust 3a4€T 10 BCEM
KOHTPOJIbHBIM paboTaM cemecTpa
U IIpU OTBETE Ha OUIIET €ro
coJiep>KaHue PaCKPBITO
TOJTHOCTBIO, MaTepHUaIl U3JI0KEH
IPaMOTHO, B OTIpeAeIEHHON
JIOTHYECKOH
MOCIIEeI0BATEIHLHOCTH, MPABUIHHO
«OTIIMYHOY

[Tokazano ymenue
WJUTFOCTPUPOBATH TEOPETHUECCKUE
TMOJIOKEHUS KOHKPETHBIMHU
npuMepamu. OTBET IpO3BYyYAI
CaMOCTOSTENIbHO, 0€3 HAaBOISIIHNX
BOIIPOCOB, 33/1a4y OuUieTa permi
MIPaBIJIBHO M PAIIMOHAJIBHO.
«XOPOIIO» CtyaeHT nmoxy4dun 3a4€T 10 BCeM




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

KOHTPOJIbHBIM paboTaM ceMecTpa.
OTtBeT Ha OWJIET YAOBIETBOPSET B
OCHOBHOM  TpeOOBaHMSM  Ha
OLIEHKY "OTJINYHO", HO NpHU 3TOM
MOXeET UMETb CIIeyIOlIHe
HEIOCTATKH: B U3JI0KECHUU
JOTYIIEHbI HEOOJIbIINE TTPOOEITHI,
HE WCKAa3WBUIME  COJEp)KaHHE
OTBETa; JIOMYIIEHbl  OJMH-/IBA
HEI04€Ta, HCIPABICHHBIE 110
3aMeYaHuI0 IK3aMeHaTopa

«YAOBJICTBOPUTCIIBHO»

CryaeHT moiy4yui 3a4€T MO0 BCEM
KOHTPOJIbHBIM paboTaM ceMecTpa.
IIpu oTBere Ha OWJIET HEMOJHO

WIH HEMNocIe0BaTeIbHO
PacKphITO coJiep)KaHue
MaTepuana, HO IOKa3aHo ooiee
MOHUMaHUE BOIIpOCca u

IPOJEMOHCTPUPOBAHBl  yMEHHUS,
JIOCTAaTOYHBIC JJIS JadbHCHIIETo
ycBOeHHUs Marepuana. lmenuce
3aTpyJHEHUS WIH  JIOMYIICHBI
OIMOKH B OTIPEICIICHUH TTOHATHH,
UCIIOJIb30BAaHUU  TEPMHUHOJIOTHH,
UCTPaBIIEHHBIC TIOCTIE HABOSIINX
BOIIPOCOB

«HECYHOOBJICTBOPUTCIIBHO»

CryneHT He Mosydns 3a4€T XOTS
Obl MO OJHOW W3 KOHTPOJBHBIX
paboT cemecTpa WM NPH OTBETE
Ha ouer Ha0JI01aI0TCS
cepbEé3Hble MpOOENbl B 3HAHUAX
OCHOBHOTI'0 Marepuajia U3y4eHHON
JUCLUILINHBL, JIOTYILIEHbI
NPUHIMIHUATIBHBIE  OIIMOKM B
BBITNIOJTHEHUH 3aJlaHuil, HE
MIPOJIEMOHCTPUPOBAHbl 3HAHUS U
YMEHUS, JIOCTaTOYHBIE TUIS
NaJIbHEUIIIETO YCBOECHHUS
MaTtepuaia




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

8.1. Obsi3aTeibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAaKTHUKYM, Ap.)

I'ox m3panusa

KoauuecTBO B
HAY4YHOH
onobamoTeke /
HaumenoBanmne 9bC

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9bC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
P>xeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
XKypb6enko JI.H.,
Huxonosa I A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

FO.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Hukonona, C.H.
Hypuesa ; mox pex. JI.H. XKyp6enko,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuar). - Tekct : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBbC
“ZNANIUM.COM”

Hertspea O.M.,
Kypb6enko JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlertspesa, JI.H.

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
obOpasoBanue: bakanaBpuar). - Tekcr :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
Ne nocodue, yuedHo- HaysHon
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJioBoK) T'ox m3panua ouodoamoreke /
n/n MeTOoanYecKoe mocoomne,
npAKTREYM, Jp.) HaumeHoBanue
’ 9BC
1 | Kyznenos JLA. COOpHUK 3a/1aHUI IO BBICIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TumnoBsle pacueTsl : yueOHOe mocodue / “Jlanp”
JLLA. Ky3uenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucreMa «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JIOCTYTA: JUUIsl aBTOPHU3. MOJIb30BaTeNei
2 | ®umunosa E.E., CepreeBa | Maremaruka: Yuebnoe nocobue / E.E. Y4eOHoe mocodue 2015 3BC
J1.B., Cno6onckas M.H. ®ununoga, /[.B. Cepreena, “ZNANIUM.COM”
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekrpoHHsbIid. - URL:




Tun (yueOHuk, yueoHoe

Koaun4yecTBO B

Ne nocooue, yueoHO- HayHron
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) I'ox n3panus ouoaunorexe /
n/n MeToaH4YecKoe nocooue,
OPAKTHKYM, 1p.) HaumeHoBanue
P » 1P 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycona B. U., Bricmias maremaruka. Yacte 1 : yuebHoe YuebGHOe mocobue 2016 3BC
noco6ue / B. U. benoycosa, I'. M. “IPRbooks”

EpmakoBaI'. M.,
Muxanesa M. M. [u ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii penepanbHblii
yausepcuret, 9bC ACB, 2016. — 296 ¢. —
ISBN 978-5-7996-1779-0. — Tekcr :
AIIEKTPOHHBIH // DIEKTPOHHO-ONOIMoTeYHas
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U HH(GOPMANMOHHBIX CHPABOYHBIX
cucTemM

—OcHOBBI _BbIcHIel W juckperHoit martematuku [/ [llybosuy A.A., Knoukos [O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

—Jlexuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebGHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHUE PALMOHAIBHBIX JpOOei, BBeIEHNE B MAaTEMAaTHUYECKH aHaIU3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JAOMOJHEHHOE). Peowcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneyeHust

Ne HaumenoBanmue I1O PexBu3MTHI 10T0OBOpA (1aTa, HOMEP,
n/n CPOK J1eiicTBHS)
1 | Windows Jlorosop Ne 690 ot 19.05.2015 r.,
CPOK JIEHCTBHS — OECCPOUHO
2 | Office Standard Jlorosop Ne 727 ot 20.07.2016 r.,
CPOK JEHCTBHS — OECCPOUHO

8.5. Onucanue MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI 15 OCYyLIeCTBJEHHSA
00pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HaunmeHoBaHMe 000py/10BAHHBIX Y4eOHBIX
Ne Ka0MHeTOoB, 1a00paTOPHUii, MAaCTEePCKUX U JAP.
n/n 00bEKTOB /151 IPOBeAeHUS NPAKTUYECKHUX U
J1a0OpPATOPHBIX 3aHATHI

IlepevyeHb OCHOBHOTO 00OPY/IOBAHUS

Aynuropus BeOKOHpEpEeHLINH. DKpaH TeJIeBU3UOHHBIM,
VYuebHas ayIuTOpUs Ui IPOBEICHUS IIMpMa, IPOKEKTOPHI Ha
3aHSATHH JIEKIIMOHHOIO THIIA. YuyeOHas IITaTUBE, CTOJI
ayIUTOPUS IJIs IPOBEACHUS 3aHATHH IPENoAaBaTeIbCKUM, CTYII
CEMHHApPCKOro TUMa. ¥Y4yeOHas ayIuTopus MIPENOAABATENbCKUN,

1 JUIsL KypCOBOT'O IPOEKTUPOBAHHUS TpaHCIIapaHT-IIEPETSIKKA,
(BBITIOJIHEHHUS KYPCOBBIX paboT). YueOHas CUCTEMHBIN OJIOK

ayJMTOPUS JIJISl TIPOBEJICHHS TPYIIIIOBBIX U
WHIUBUYAIbHBIX KOHCYJIbTAIMN. YucOHas
ayJMTOPUS JIJISl TIPOBEIICHHS 3aHSATHI
TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHON
arrectanuu (YJIK-807)

[Tomerenue 11 caMOCTOSATEIHLHON PabOTHI

CTOJBI y4eHUUECKUE, CTYNIbs YIEHUUECKUE
2 crynentos ([-401) ya » CTYJIbA Y ;

IIK ¢ BbIx0g0M B ceTb MHTEpHET



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/

