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MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

. N Dopma
Y IbSHOBCKHI TOCYAapCTBEHHbIH YHUBEPCUTET

@ - Pabouas nporpamMma o AUCUUILIMHE

1. IEJIM U 3AJAYU OCBOEHUA JUCHUIIJINHBI:

Ienun ocBOeHMs TUCHUIITHHBI:

BOCIIUTAHUE y MOJIOABIX JIIOACH BBICOKOM MaTeMarM4eCKOM KyIbTYpbl U OPUEHTHUPOBAHHE Ha
pa3BUTHE:

- BEPHOIO IIPEACTaBICHUS O POJIM MAaTeMAaTUKA B COBPEMEHHOM LMBWIN3ALMA M MHUPOBOHI
KYJIBTYpE;

- YMEHUS JIOTHYECKH MBICIIUTh, ONIEPUPOBATH C A0CTPAKTHBIMH OOBEKTAMU;

- KOPPEKTHOCTH B YNOTPEOJEHHMM MAaTeMAaTHYECKUX MOHATUH M CHUMBOJOB JUIsl BBIPRKEHUS
KOJINYECTBEHHBIX Y KaUE€CTBEHHBIX OTHOLICHU;

- OTHOILIEHMS K JUCHUIUIMHE KaK K HE0OXOAUMOMY HHCTPYMEHTY B Oyayliel npodeccuoHanbHON
JeATEIbHOCTH.

3aga4n 0CBOCHHMSA JMCHUIIIUHBI:

BOCIIUTaHUE y MOJIOABIX JIO/IEH BBICOKOM MaT€MAaTU4ECKOM KYJIBTYpPbl M OPUEHTHPOBAaHHE Ha
pasBUTHE:

- BEPHOIO IPE/ACTaBICHUS O POJIM MATEMATUKU B COBPEMEHHOM LMBWIM3ALMU W MHPOBOM
KYIBTYpE,

- YMEHHUS JIOTHYECKU MBICIIUTh, OIEPUPOBATh C A0CTPAKTHBIMU OOBEKTAMU;

- KOPPEKTHOCTM B YNOTPEOJIEHMM MareMaTHMYeCKUX IOHATUH M CHUMBOJIOB JUISl BBIPAXKCHUS
KOJIMYECTBEHHBIX U KaUE€CTBEHHBIX OTHOILICHUM;

- OTHOILICHUS K TUCIMIIMHE KaK K HEOOXOIMMOMY HHCTPYMEHTY B Oynyiieil mpodeccnonaabHOR
NeSITEbHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

e JlucummumHa «YuCIeHHBIE METOABl MW TPOTPAMMHUPOBAHHEY» SBISETCS BapHaTUBHOU
JcuuIuIMHON Onoka b1 nuctunina denepaibHOrO rocyIapcTBEHHOTO 00pa3oBaTeIbHOIO
crangapta Beiciiero obpasosanus (PI'OC BO) mo nampaienwro moarotoBku 04.03.01
Xumust (ypoBeHb OakanaBpuara);

e Jlnd W3ydeHUs MAHHOM NUCHUIUIMHBI HEOOXOAMMBbI 0a30BbIE 3HAHUS IKOJIBHOTO Kypca
MH(OPMATUKH, a TaKXKe JUCHUIUTUHBL « THpopMaTHKay;

e JlucumrmumHa «YuCIeHHBIE METOABI M TMPOTPAMMHUpPOBAHHE»  SBISIETCS  OOIIUM
TEOPETUYECKMM M METOJOJIOTHUYECKUM OCHOBAaHHMEM JUISi BCEX MAaTEeMAaTHYECKUX U
€CTeCTBEHHOHAYYHbIX AUCHUIUINH, BXxoaamux B OITOII Gakanaspa.

3. MEPEYEHb INIAHUPYEMBIX PE3VJIBTATOB OBYUYEHMUSI 11O
NUCHUILINHE, COOTHECEHBIX C INTAHUPYEMBIMH PE3YJIBTATAMHA
OCBOEHHS OCHOBHOM MPO®ECCUOHAJIBHOMN
OBPA3OBATEJBbHOMN MPOI'PAMMBbI

Kon n nanmenoBanme [TepedyeHs TUTAHUPYEMBIX PE3YIHTATOB O0YUEHHUS 110
peanu3yemMoi KOMIEeTeHIIUN JTUCIUTITNHE (MOJIYIIIO), COOTHECEHHBIX C MHIANKATOPAMH
JOCTH>KEHHS] KOMIIETEHIIUI

K -5 3HaTh. (¢yHIaMEHTalbHbIE OCHOBbI HH(OPMATUKU U
MOJIb30BaHMSI  BBIUYMCIUTENBHOW  TEXHUKOM  (0a3bl
Crocoben [oJIy4aThb U | naHHBIX, rapaJsejibHbIE " pacrpeneieHHbIe
o0OpabaThIBaTh pe3yabTaThl | BHIYUCIUTENbHBIE CUCTEMBI); METOJIbl PEIICHUSI CHUCTEM
JIMHENHBIX YpaBHEHUM; METO/IbI YHCJICHHOI'O
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MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO Dopma
Y IbSHOBCKHI TOCYAapCTBEHHbIH YHUBEPCUTET P
@ - Pabouas mporpaMma 1o JUCHUILINHE
Hay4YHBbIX SKCIICPUMCHTOB C | HHTCTPpHUPOBAHUSA; METOABI peICHUA
IIOMOILIBIO COBPEMEHHBIX I[I/I(b(l)epeHHI/IaHBHBIX ypaBHeHI/Iﬁ; MCTOJbl PCUICHUA

KOMITBHOTCPHBIX TEXHOJIOT Ui

HEJIMHENHBIX YPaBHECHUN

YMeTh. IPUMEHATH TOJYYCHHBIC 3HAHUS IS aHalu3a
OCHOBHBIX 3aja4, TUIHYHBIX JJII €CTECTBEHHOHAYYHBIX
JUCHUUIUIMH, W BJIAJICTh TPUEMaMH PEIICHUS TaKUX
3aja4, HUCIOJB30BaTh IPOTPAMMHOE  OOEcIeueHHe
KOMITBIOTEPOB IS IUTAHUPOBAHMSI ~ XHUMHYECKUX
UCCJIeI0BAHMM, aHAJIN3a YKCIIEPUMEHTAIBHBIX JIAHHBIX U
MOATOTOBKH ITyOJIMKAIUi

BJIaIleTbZ HaBblKaMM PCHICHUA CCTCCTBCHHOHAYYHBIX
3aga4

4. OBIAA TPYAOEMKOCTH JUCHUIIJINHBI

4.1. O0beM IMCHHUILINHBI B 3a4eTHBIX eIuHHIAX (Bcero) 3 3E
4.2. O0beM TUCHUILIMHBI 10 BUAAM y4eOHO# padoTsl (B 4acax)

Buj yueOHoit
padoThI

KosuuectBo yacoB 108 (popma o0yuyeHusi__ounas )

Bcero no miiany

B T.4. 10 CeMeCTpamM

8

1

2 3

KonrtakTHas padota
oOyJaromuxcs ¢
nperoaBaTesieM B
cooTrBeTcTBUU € YII

84/28* 84/28*

AynutopHble
3aHATHSL:

JICKIIMH

28 28

CEMUHapHI U
MIPaKTUYECKUE
3aHATUS

28 28

nabopaTopHbIe
paboTHl,
IPaKTHKYMBbI

28/28* 28/28*

CamocTrosTenpHas
pabota

24 24

dopma TEeKyIIEero
KOHTPOJI 3HAaHUU U
KOHTPOJIA
CaMOCTOSTEIIbHOMN
paboTHI:
TECTUPOBAHHUE,
KOHTp. paloTa,
KOJUIOKBUYM,

pedepat u n1p.(He

TecTupoBaHue, yCTHBIN OITPOC
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MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO
. N Dopma
YV IbsTHOBCKUH TOCYAapCTBCHHBIN YHUBEPCUTET
@ - Pabouas nporpamMma o AUCUUILIMHE
MEHee 2 BUJIOB)
KprOBaH pa60Ta HE IPEAYCMOTPCHA
Buner
MIPOMEKYTOUHOMU
P T 3a4dem
arrecranuu
(9K3ameH, 3a4er)
Bcero vacoB no
108/28* 108/28*
JUCHUITIINHE

*B cnyuae HeoOX00UMOCMU UCNONb308AHUS 8 Y4eOHOM npoyecce 4acmudHO/UCKIIOUUMENbHO
OUCMAHYUOHHBIX 00pA308aMENbHBIX MEXHONIO02UN 6 mabauye uepes Cleul YKA3bIBAEMCs
Koauvyecmeo uacog pabomwr IIIIC ¢ obyyarowumucs O0as nposedeHust 3aHAMUL 8
OUCMAHYUOHHOM popmame ¢ NpUMeHeHUeM d1eKMPOHHO20 00YYeHUs]

4.3. Copep:xkanne qucuMiLuIidHbl. PacnpenesieHue 4yacoB mo remMaM M BHAAM y4eOHOH
padoThI:

®opma o0yueHHs _O4HAs _

Buabl yueOHbIX 3aHATHI dopma
AyIUTOPHBbIE 3aHATHS TeKyuer
J1a00paToBaHATHSA B
Ha3Banmue n npaKTuye CamocTos
Bcero PHble MHTEPAKT KOHTPOJI
pa3iesioB H TeM CKHe . |TeJbHast
JIEKIMH padoThl, | HBHOM |
3aHSATHS, pabora .
npaxkTuxky ¢opme 3HAHHUI
CeMHUHAPD
M
1 2 3 4 5 6 7 8
Pa3nen 1. OcHoBHBIe preMsbl paboThl ¢ mporpammoii Microsoft Excel.
1. OcHoBHBIE Tectupo
pUeMBbl pabOTHI € 14 4 4 4 4 9 BaHMUE,
MPOTPaMMOt YCTHBIN
Microsoft Excel. oIpoc
Pa3nes 2. OCHOBBI MATEMaTUYECKOTO MOIETUPOBAHUSI.
2. OCHOBBI Tectupo
MaTeMaTHU4eCKOTo BaHUe
16 4 4 4* 4 4 "
MOJIEJTMPOBaHUS. YCTHBIN
onpoc
Paznen 3. Teopust npubaMKeHHBIX BHIYHCICHUH.
3. [lpubnmxeHHbIe Tectupo
quCcIIa. BaHHE
16 4 4 4* 4 4 .
YCTHBIN
oIpoc
Pa3nen 4. Uncienasie METOIBI PENICHHS] YPABHCHHUI M CHCTEM YPaBHEHUM.
4. YucneHHbie Tectupo
METO/Ibl PEILICHUS BaHHE
/bl pe 16 4 4 4 4 4 ’
YpaBHEHUI U YCTHBIN
CUCTEM YPABHEHMH. oIpoc
Pa3znea S. PerpeccuonHbii aHaus.
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MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO
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Y IbSHOBCKHI TOCYAapCTBEHHbIH YHUBEPCUTET

@ - Pabouas nporpamMma o AUCUUILIMHE

5. PerpeccuonHsblit Tectupo

aHanus. Merton 14 4 4 4% 4 2 BaHI/Iel

HAMMCHBIIIHNX YCTHBIN

KBaJpaToOB. onpoc
Pa3znesn 6. MeToibpl YUCTIEHHOTO HHTETPUPOBAHMUSI.

6. Metomsl Tectupo

YHCJIIEHHOTO BaHUe,

WHTETPUPOBAHUS. YCTHBIN

MeTtonasl ompoc

HpSIMoyI‘gJIBHI/IKOB, 16 4 4 4% 4 4

Tpanenuu,

CumicoHa.

KBagparypuslie

dbopmyisl ["aycca.

Yucna Koreca.

Pa3nen 7. UncneHHble METOBI pelIeHUs] OOBIKHOBEHHBIX AU (hepeHINAIBHBIX YPaBHEHHH.

7. YncneHHble Tectupo
METO/Ibl PEILICHUS BaHue,
OOBIKHOBEHHBIX YCTHBIN
Qg depeHIaIbHbI 16 4 4 4* 4 4 orpoc
X YpaBHEHHI

IIEPBOIO MOPSIKA.

Meron Ditnepa.

BCEI'O 108/28* 28 28 28* 28 24

* - KoUYecmaso 4acos, NPOBOOUMbIX 8 UHMEPAKMUBHOU (hopme

5. COAEPKAHUE JUCHUITJINHBbI
Pa3nen 1. OcHoBHBIe IpueMbI padoThl ¢ mporpammoii Microsoft Excel.
Tema 1. OcHoBHbIe TpueMbl paboThI ¢ porpammoit Microsoft Excel.

Bonpocsl k Teme:

e OcHoBHBIE ITpHeMBbI paboThI ¢ mporpammoit Microsoft Excel.
e Paboune kuurM.

e Paboune IUCTEL.

e Hcnonb3oBanue GopMyI JJIsl BBIIOJHEHUS BEIYUCICHHM.
o Tlopsnok BbIOTHEHHS apU(METHUYECKUX OTepaIiil.

e lcnonp3oBaHue BCTPOCHHBIX (DYHKITUH.

e AOCOIIOTHBIE M OTHOCUTEJNIbHEIC CCHIIKH Ha TYECHKH.

e Jluama3oHEI STYCEK.

e Maccussl.

e BrinmonHeHne MaTPUYHBIX OTEPAIIHIA.

e Tuns! mauaeix B MS Excel.

Pa3zpnen 2. OcHOBBI MATEMAaTHYECKOI'0 MOJAETMPOBAHMS.

Tema 2. OCHOBBI MATEMATHYECKOTO MOJCIIMPOBAHUA.

Dopma A

Crpanuna 5 n3 30




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

. N Dopma
Y IbSHOBCKHI TOCYAapCTBEHHbIH YHUBEPCUTET

@ - Pabouas nporpamMma o AUCUUILIMHE

Bomnpocsb! k Teme:

e OCHOBBI MATEMATHYECKOTO MOJICTUPOBAHUSI.

e OcHOBHBIE 3TaIbl MATEMAaTUYECKOIO MOACIIUPOBAHUS.
e Kiaccuduxkanmss MaTeMaTHIECKIX MOJICIICH.

Pa3nen 3. Teopusi npuGIH:KeHHBIX BHIYMCIEHUIA.

Tema 3. [IpuGixeHHbBIC YHCTIA.

Bomnpocsb! k Teme:

e [IpuGnuxeHHble yncia.

[IpaBuia 3anmucy NPUOTMKEHHBIX YHCEIL.

Teopus npuOIMKEHHBIX BHIYUCICHUH.

AOGCOI0THAs U OTHOCUTEbHAS MTOIPELTHOCTb.

[TorpemHOCTh BEIUUCIECHUS (DYHKIIMH OJHOW U HECKOJIIBKHUX ITEPEMEHHBIX.
[TorpemHOCTH CIIOKEHUS TPUOIMIKEHHBIX YHCEI.

[TorpemHOCTH BEIYUTAHUS TPUOTMKEHHBIX YHCEI.

[TorpemHocTy yMHOKEHUS MPUOIMIKEHHBIX YHUCEIL.

[TorpemHnoctu aeneHus NpUOIMKEHHBIX YUCEI.

Pasnen 4. UnciieHHbIe MeTOABI PeLICHUsS] YPABHEHHUI M CHCTEM YPABHEHHUIA.

Tema 4. YucneHHbIe METOBI PELICHHUS YPABHEHUM U CUCTEM YPaBHEHHIA.

Paznen 5. PerpeccuoHHbI aHAIN3.

Tema 5. Perpeccruonnslit ananm3. MeTo1 HAMMEHBIIINX KBaJIPaTOB.

Paznen 6. MeToabl YHCJIEHHOTO MHTETPUPOBAHNS.

Tema 6. MeToapl YHMCIEHHOTO HMHTETPUPOBaHUSA. MeTOAbl NPSAMOYTOJbHUKOB, TpaIeLyid,
Cumncona. KBaapatypnsie popmyinsl I'aycca. Uucna Koreca.

Paznen 7. UmuciaeHHble MeTOAbl pelieHUs OOBIKHOBEHHBIX H(depeHuaTbHbIX
YPaBHEHHUIA.

Tema 7. YucneHHble MeETOJbl peIIEHHUs OOBIKHOBEHHBIX UG (depeHInaIbHbIX ypaBHEHUN
NIEPBOIO MOPSIKA.

6. TEMBbI MIPAKTUYECKHUX U CEMUHAPCKHNX 3AHATHUI

Pa3znen 1. OcHoBHBIE pHEeMBbI paGoThI ¢ mporpammoii Microsoft Excel.

Dopma A Crpanuna 6 n3 30
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Tema 1. OcHoBHbIe TpreMbI paboThI ¢ porpammoii Microsoft Excel.

Bonpocsl k Teme:

e OcHoBHBIE IpHEMBI pabOTHI ¢ mporpammoii Microsoft Excel.
e Pabouue KHUTH.

o PaGouue auCTHI

e Hcnonp3oBanue GopMyI ISl BBIIOJIHEHUS BEIYUCICHHM.
o Tlopsnok BeImogHEHHS apU(METHUECKUX OTepaIiil.

e lcnonp3oBaHue BCTPOCHHBIX (DYHKITUH.

e AOCOJIOTHBIE U OTHOCUTENIbHBIE CCHUIKHU Ha STYCHKH.

e Jlnama3oHBbI sSTYEEK.

e Maccussl.

o BrInoJIHEHNE MATPUYHBIX ONIEPALiA.

e Tunel nanueix B MS Excel.

Pa3znen 2. OCHOBBI MATEMATHYECKOT0 MO/IeJIMPOBAHUS.

Tema 2. OCHOBBI MATEMaTHYECKOTO MOJICITUPOBAHUSI.

Bomnpocsl k Teme:

e OCHOBBI MAaTEMaTHYECKOIO MOJIEITUPOBAHUS.

. OcCHOBHBIE 3Talbl MATEMAaTHYECKOTO MOJCIIMPOBAHUA.
o Kuaccugukanus mareMaTHuecKUX MoJeneil.

Paznen 3. Teopusi npuoIMKeHHbIX BHIYMCJIEHHH.

Tema 3. [IpubmikeHHBIE YUCTA.

Bomnpocsl k Teme:

[TpuOnmxeHHbIe yucna.

[TpaBuiia 3anucu NpUOIMKEHHBIX YUCEN.
Teopust nprOINKEHHBIX BHIYUCICHUH.
AOGCo0THAs M OTHOCHUTENbHAS TIOIPEIIHOCTb.

HOFpeI_HHOCTI/I CJIOKCHUA l'IpI/I6J'H/I)KCHHBIX YHUCCII.
HOFpeI_HHOCTI/I BbIYHUTAaHUA l'IpI/I6J'H/I)KCHHBIX YUCCII.
HOFpeI_HHOCTI/I YMHOXKCHHUA HpI/I6J'II/I)KeHHBIX YUCCII.
HOI"peHIHOCTI/I JCIICHUA HpI/I6J'II/I)KeHHI)IX YHUCCII.

HOFpeI_HHOCTB BBIYHCIICHUA q)YHKI_II/II/I OJIHON 1 HECKOJBKHUX IEPpEMCHHBIX.

Pasnen 4. UnciieHHbIE METOABI PELICHUS] YPABHEHHUI M CHCTEM YPABHEHHUIA.

Tema 4. UucneHHble METO/BI PELICHUS YPABHEHUM U CUCTEM YpaBHEHHH.

Pa3znen 5. Perpeccuonnblii anaaus.

Tema 5. PerpeccronHsbIi aHanu3. MeTo HAaUMEHBIINX KBaIPaToB.

Dopma A
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Paznen 6. MeToabl YUCJIEHHOT0 HHTEIrpupoOBaHud.

Tema 6. MeToapl YHCICHHOTO HMHTETPUPOBAHUA. METOAbI NPSAMOYTOJBHUKOB, TpPAICIHiA,
Cumncona. Ksangparypusie popmyinsl ["'aycca. Uucna Koreca.

Pasnen 7. YmuciaeHHble MeTOAbI pelleHHs] OOBIKHOBEHHBIX JAu(depeHunanbHbIX
YPaBHEHHUI.

Tema 7. YucneHHble METOIbl peUIeHHUs] OOBIKHOBEHHBIX UG (depeHINaTbHBIX ypaBHEHUN
MEepBOTO MOpPsIJIKA.

7. JJABOPATOPHBIE PABOTBI, IPAKTUKYMbI
Tema 1. Borunciienusi B Excel. Ucnosib3oBanue macrepa pyHkumii. (4 daca)

Heap padorbi: Hayunth cTyneHTa wucnonb3oBaTh Mactep GYHKIUN IS peAakTHUPOBAHUS

dbopmy.
IMopsiiok BHINOJHEHNST PAOOTHI:

3ananue 1. Mcnonp3oBaHue UMEH siueek B hopMyIiax.

BrraucinuTe 3HaueHne
1+ x

z_
4-y

AJI pa3]INYHbIX 3HAYEHUH X U Y, 3alaBa€MBbIX I1OJIb30BATCIISIMU.

3ananue 2. MHOTOKpaTHOE BBIYHMCIEHHE 110 hopMyIe.
BrraucinuTe 3HaueHne

1+ x
z ==
4y
uts 3Havennii X u Y, 3aJaHHBIX TaOIUIEH
X -4 -2 0 2 4 6
Y 1 4 7 10 13 16

3amanue 3. Beranciaenne B INIOCKOH TaOIHIIE.
[TepenmenoBath nucT 3 B «Tabnuia GyHKIIMN 2-X TIEPEMEHHBIX». BRIUNCIUTH 3HaUCHUE
1+ x
z ==
4y
JUIT BCEX BO3MOXKHBIX MMap 3Ha4eHW X ©u Y, HM3MEHSIOMMXCS CleayromuM oOpazoMm: X
MU3MEHSETCS OT -4 110 6 ¢ maroM 2, a Y usmeHnsercs ot 1 1o 16 ¢ marom 3.

3aganue 4. Co3gaHue TaOIMLBI TPUTOHOMETPUYECKUX (DYHKLIMH M HCIOIB30BaHUEM MacTepa
(GyHKLIHU.

3ananue 5. Pacuer koneGaHuil.
Oto0pa3uth rpaduueckn 3aryxawmue konebanus 3a Bpems t or 0 go 50. 3aBucumocTthb
aMILUTHTY/IBI X OT BpEMEHH t OIMCHIBACTCS B BUJIC
— —dt 3
x = Age “Fsin(wt + ¢@5) ,
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e ——
rae A;=50, §=0,1, @, =0. 3HaueHWe @ pacCUMTHIBACTCA MO (GopMyie w = wi — §2.

3HaueHue wy TpUHATE paBHLIM 0,7. 3aHaHI/Ie BBIINOJIHUTE HA JIUCTE 5, KOTOPOMY HPUCBOUTEL UM
o s s
«Pacyer xonebanuity.

3aganue 6. BeluuciaeHue miomaay U yriioB TpeyrojibHUKa.
JlaHbI TP CTOPOHBI TPEyrojbHUKa a,0,C. TpeOyercs: BBIYMCIUTD:
1. [Tmomane urypst o Gpopmyie ['epona

s=\Vpr—a)p-D)(P—0),

rzie p — NOJyIepUMeTp.
2. VI7IBl TPeyronbHMKA, MCIONb3ys TEOpeMy KOocHHycoB a” = b® + ¢ — 2bc - cosa, roe a —
yToJ1, JeXalui IPOTUB CTOPOHHI a.

Bonpocsl k Teme:

Hasnauenue Macrepa QyHKIUH.

Crioco6sb1 Be30Ba Mactepa (QyHKITHIA.

[Topsimox BBosia GYHKIIMU C UCIIOIB30BaHNEM Mactepa (QyHKIHiA.

BBoa aprymMeHTOB (QyHKIMH.

BBox BioXeHHbIX QYHKIUN U CIOKHBIX (OPMYIL.

PenaxktupoBanue GpyHkuuii ¢ ucnonb3oBanueM Macrepa ¢yHKIMH.

Tema 2. Peanuzanusi pa3BeTBJISIOMMXCA aJIropuTmMoB. (4 daca).
Hean padoThl: HAYYUTH CTYICHTA PEAAKTUPOBATH TAOJIUIIBI.

HOpﬂ)IOK BbIINOJTHCHHUA paﬁoTI)I:

3ananue 1. Mcnonb3oBaHue BhIpa)K€HUN CPAaBHEHUS B YCIOBUSX.
Ha mucre 1 B siueiike B2 oopMuTh BhIUNCIIEHUE 3HAYSHNS BBIPAXKEHUS
v, =In(x* — 10x) .
Sueiike A2 mpucBOMTH MM X, KOTOpPOE HCHOJIb30BaTh B BbIpakeHUH. Ecinu BblUMClieHUE
HEBO3MOXHO, TO BBIAATH cooOIIeHNe «Bhrancienre HeBO3MOXKHOY.

o 1
B sueiike C2 BBIYMCINTH 3HAYCHUE BBIpAXCHUA Vo = m Ecnu BeumcieHue HCBO3MO>KHO, TO

BBIZIATh COOOITICHNE «BhIUnciieHrne HEBO3MOKHO.
[loacraBnsiss B siueiiky A2 pasznuuHble 3HadeHuss x=-7, x=0, x=12, BBIYMCIUTH 3HAYEHUS
BBIPAKCHUI.

3ananue 2. Mcnonp3oBaHue JOrnyeckux PyHKIUN B yCIOBUSX.
Ha nucre 2 opopMuUTh BEIYHCICHHE 3HAYESHUS

_ In{x=—10x)
x+7
Ecmnu Beruucienue HEBO3MOXHO, TO BBIAAThH COO6H.[CHI/IC «Bprauciene HEBO3MOKHOY.

Beruncnuts 3Hauenue Yy npu x=6, x=-7, x=20, U3MeHsIs1 3HaYEHUs X B TUEHKE.

3ananue 3. Bioxennas ¢pynkuus ECJIN.

Ha nucre 3 npu BeluMcIeHUN 3HaYSHUS Y U3 3a/1aHUs 2 BBLAATH OJHO U3 cooOIieHuit: «/lenenue
Ha Homb», «OTpunarenbHoe 3HadyeHue moj Jorapupmom», «HyneBoe 3HadeHume mof
J0rapupmMom».

Beruncnuts 3Hauenue Yy npu x=6, x=18, x=-7, x=10.

3ananue 4. [loctpoenue TabauIbl GYHKIUU C BETBICHUSIMHU.
Ha nucte 4 moctpouts TabMUIy GyHKIUN
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x* —4ecmux <1,
V=9-34+J9—(x—4)% ectnx e (1;7),
2x —17,eciux = 7.
Ha untepsane [-3;11] ¢ marom 1.
3HavyeHus X 3aHECTH B CTPOKY, UCIOJIb3Ysl aBTO3ANI0JIHEHHE.
[Toctpouts rpaduk GyHKINHU, UCTIONIB3YS Mactep quarpaMm.

3aganue 5. @ynknuu CYHETECJIM u CYMMECIJIN.
Ha nmucte 5 co3nats maccuB A o ¢popmysie

a; = cos(mw + i), i=1,...10.
BpruucanTs cyMMy U KOJMYECTBO OTPUIIATEIBHBIX JIEMEHTOB MACCHBA.

3ananue 6. Pacuer pedTHHIOB.
Coznate Qaitn ¢ HCXOOHBIMH JaHHBIMU «bamibl CTYAEHTOB 3a KOHTPOJIbHBIE TOYKH I10
UHPOPMATUKEY.
Jo6aBuTh aBa cronbna «KomaumdecTBo nmomyckoB» U «PeUTHHTY. 3aHECTH UCXOHBIC JaHHBIE.
Boruucnaute 3HaueHuss B cronidie «PedTuHr» cieayromuM o0pa3oM: €ClIM y CTYAEHTa HET
MPOIYCKOB, TO PEUTHHI paBeH cpeaHeMmy Oaly, a €Clid €CTh MPOMYCKH, TO €ro PEerTHHT
yMEHbIlIaeTcsl Ha 5 06asuioB.
Jo6aButh cronben; «OueHkay, coaepKalluili ONEHKY MO MATHOAIBHON CUCTeMe, UCXOAS W3
peUTHHTA:

0-24 6amnoB — 2, 25-49 6annos — 3, 50-740amna - 4, Beiie 75 0amioB — 5.
Jlo6GaBuTh cronmbern «3adeT» B KOTOPOM OYACT CTOSTh 3HAYCHHE «CIAHO» WU «HE CHAHO» B
3aBHCHUMOCTH OT 3HAYECHHUS OIICHKHU.

3amanme 7. 3amada o BKJIaJax.

Omnpenenutsb, Kakas cymma OyeT Ha cueTe, eciiu HadainbHbI Bkiaaa 150000 py6. pazMernieH nos
12% ronoBbIX Ha 3 rojia, a MPOLEHTHl HAYUCIIAIOTCS KaxK/ble noiroja. OnpeaennTh, 10CTaTOYHO
U OyZIeT 2TOW CYMMBI JIJIsl TOKYNKHU JJoMa cTouMocThio 250000 pyo.

W3menuts HauanbHbIM Bkiaaa Ha 180000 py6. IIpocneants 3a ©3MEHEHUEM Pe3yIbTaTOB.

3ananue 8. BeluncieHne KOpHE KBapaTHOIO YpaBHEHHUS.

[lepeiitn Ha HOBBIN JHUCT U NpUcBOoUTH eMy uUMsi Kopuu. Co3nath Tabnuily At BBIYUCICHUS U
BBIBOJIa KOPHEN KBaJIpaTHOIO ypaBHEHUS.

Jatb ums sueiikaM, rae coaepxkarcs Ko3(GPUIMEeHThI KBapaTHOTO YPaBHEHMUSL.

3aHecTH GOpMYIy AJIsi BBIUMCIEHUS JUCKPUMHUHAHTA. AHATU3UPYS AUCKPUMHUHAHT, C TIOMOLIbIO
BrnokeHHo ¢yHkiuuu ECJIM otobpa3uTh ogHO HU3 cOOOIIEHUi: «YpaBHEHHE HE HUMEET
JEHCTBUTENBHBIX KOpHEN», «YpaBHEHHE HMMEET JiBa JECUCTBUTEIBHBIX KOPHS», «YpaBHEHHE
MMEET J1Ba OTMHAKOBBIX KOPHSD.

Bomnpocsl k Teme:

Haznauenue ¢ynxiun ECJIN. KonmnvecTBo mapaMeTpoB U UX Ha3HAuUEHHUE.

Crpyxkrypa ycnosus ¢pynkiuu ECJIN.

BrIpakeHusl OTHOIIEHUS: ONepaiH, ONIEPaH/bl, IPUMEPBI.

Jlornueckue onepanuu: Ha3BaHUE, HA3HAYEHUE NTaPAMETPOB.

BiioxxenHsbie ycnoBus. BapuaHThI BIOKEHUS.

OTto0pakeHue TeKCToBbIX coobmienuii B pyukiuu ECJIN.

[logcuer kommuyecTBa sS4YEEK BHYTPU JIMANA30HA, YJOBJIETBOPSIOUIUX 3aJaHHOMY
KPUTEPHUIO.

e CymMMHpOBaHUE SIUYEEK, 3aJaHHBIX KPUTEPUEM.
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Tema 3. BolunciieHusl ¢ y4eTOM MorpemHocreii. (4 saca).
Hean pa0GoThl: HAYYUTh CTYACHTOB BBIMIOJIHEHUIO BBIYMCICHUN (CIOKEHUE, BBIUMTAHUE,
YMHOXXEHUE, JICTICHHE) C Y4€TOM a0COIOTHON M OTHOCHTEIBHOM IMOTPEITHOCTEH.

IHopsinok BbINOJTHEHHUS PA0OTHI:

[Tycte a,b,X,y — npubmKeHHbIe Yncia ¢ BEpHBIMH 3HAYAIIUME [pamu. Beraucnure

ab — x
7=
y
Y OIICHUTE MOTPEIIHOCTh PE3yJIbTaTa.
JlaHHbIEe 10 BAPHAHTAM:
Bapuant a b X y
1 2,03 | -1,670 | 0,970 | 0,504

2 0,971 | 3,26 | 0,035 |-1,061
3 1,510 | -1,84 | 1,115| 0,234
4 -0,193 | -5,97 | 0,871 | 2,060
5 3,112 | 0,786 | 2,06 | -2,541

6 -1,745 | 1,090 | 1,836 | -2,541

7 10,7 |0,0836 | 0,755 | -1,43

Pe3ynbTaThl pacueToB pacroyIoKUTE B TAOIMIAX:

a b X y
Aa Ab AX Ay
o oy X oy
Z, z, z

Az, Az, Az

o, oL, oz

rae z, =ab, z,=2,-X,z2=12,1Yy.

1. 3aroaHuTe INEPBYHO Ta6J'II/II_[y, OIpCaACIINB a0COJIFOTHBIE TIOT PCIIHOCTHU UCXOAHBIX JAaHHBIX
110 U3BECTHBIM BC€PHBIM 3HaA4YAIllUM un(bpaM.

2. OneHuTe NOrpenHocT!
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z, =ab.

JIns 5TOro HaiauTe MPOM3BEACHHUE Z;, BO3BMHUTE €r0 OKPYIJIEHHOE 3HaYeHUE, HaluauTe oz, (1o
U3BECTHOM GopMmyrne) U Az, , HAWIKUTE BEpHbIE 3HAYALIMEe LUPPBI Z, U 3AMHUIIUTE OTBET.

3. Onenure MOrpemHoCT!H

JI71s 5TOro BBIYMCINUTE PA3HOCTh Z,, Hallaute Az, U OZ,, HAJANTE BEpHbIC 3Ha4YaIue NUdpsl z,
Y 3aIIUIINTE OTBET.

4, O1ieHUTE MOrPEIIHOCTH
z2=12,1y.

Jis 5TOTO HAalANTE YAaCTHOE Z , BO3BMHTE €T0 OKPYTJIICHHOE 3HAYCHHE, HAUUTE OZ (110
U3BECTHOHN opMyIe) U Az, HaliUTe BEpHBIC 3HAYAIINE (PPl Z U 3aIUIIATE OTBET.

Bomnpocsl k Teme:

. AOCOIIOTHAS U OTHOCHUTENbHAS MOTPEIIHOCTH MPUOJMKEHHBIX YUCEN U MPaBUIO UX
3aMucH.

Bepnsie 3nauamue nudpsl TpUOIMKEHHBIX YUCE.

Haxosxienne abcofoTHOM MOTPEIIHOCTH TI0 BEPHBIM I dpam.

[IpaBuiio OKpyTaeHUS YnCe.

[IpaBuiio 3anucyu NpuOINKEHHBIX YUCEIL.

OneHka BIUSHUS MOTPEIIHOCTEH.

Onenka norpemHocTel apupMeTuyecKux 1eHCTBUH.

Tema 4. UncjieHHbIe MeTO/IbI pelieHUs1 ypaBHeHu . (4 Jaca).

eab padoThl: HAYYUTH CTYJACHTOB YHCICHHBIM METOJIaM PEIICHHS YPABHCHHH (METOJ] IPOCTOM
uTepanuu, Mmetof kacarenbHbIX (HptoToHa-Padcona).

Iopsiaok BbINOJIHEHUS PA0OTHI:
3aganue 1. C moMoIbo METO1a MPOCTON UTEPALIUK BBIIOJIHUTE CIEAYIOIINE 3aJaHUS:

1.  HaiinguTe Bce KOpHU YpaBHEHUS
lg(x* —=1) +(x—5)* =40
¢ aGCOMOTHOI MOTPenTHOCTRIO He Xyxke 1078 .

2.  Haiinure KOpHH ypaBHEHHS
sin(x* —1) +e”™ =2x -5
¢ aGCOMOTHO# TOTPENTHOCTRIO He Xyxke 1078,
3. HaiiTi npoueHTHOE cosiepkaHKe YIIIEKUCIIOro ra3a B peakliuu
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2CO0+0, < 2CO,,
KOTOPOE OIPEACNISACTCS YpaBHEHUEM
(p/k? =1)x* +3x—-2=0,
rie p- nasienue, k- nocrosiauas paBaoBecus. [lpunste p = 1, k = 1,648.

4,  Haiinute KOpHU ypaBHEHUS
(x—2)%-e*=7
C TOYHOCTHIO 710 10 3HAKOB MOCIIE 3aMATOM.
5.  Haiinure kopeHb ypaBHEHUS
12x
1+ x°

x%sin x+15 =

Ha otpeske [0,5] ¢ TouHOCTBIO 110 6 3HAYamuX udp.
6. Temmeparypa kureHusi pactBopa OeH3osia B Tosiyose () 3aBUCHT OT MaccoBOH JI0JIU
OeH30I1a CIIeAYIOIHMM 00pa3oM:

d
t=a+bo+co’+—+e-lgw
w

(@, % —MmaccoBas o OeH301a B KHIKOCTH).
a=110.9, b =-0.35, ¢ =0.001, d =-0.00099, e=-2.24

KakoB oimkeH ObITh COCTaB KUIKOCTH (10715 OSH301a U TOJy0JIa), 9TOOBI TeMIiepaTypa
ee Kumenus obu1a 96.7° C?

7.  3aBHCHMOCTbH TEIJIOEMKOCTH METaHa OT TEMIIEPATYPhI ONUCHIBAECTCA YPaBHEHUEM

C,=a+bT +cT?+digT.

C TOYHOCTBIO JI0 THICAYHBIX JOJEH TIpadyca OMpEeNeNUTe TEeMIEeparypy, HpU KOTOPOH

TEIUIOEMKOCTh MeTaHa coctasut 60,1 _ M ,a=160.1, b=0.181,¢c=-6.02-10°,d =
moab - K

-69.92.
8.  Haiinure Bce AelicTBUTENbHBIC KOPHH YPABHEHHS
x*—0,2x? +0,5x+15=0.
9.  Haiiaure Bce AeliCTBUTENbHBIC KOPHH YPABHEHHS
x* +8x® —12x* +104x—-20=0
¢ aBCONIOTHOI TTOrpermHocThIo He Meree 1-1078,

10. MaccoBas gons OeH30lla B PaBHOBECHOM IMape Haja KUIAKOH cMmechio (®, %) OeHson-
TOJIyOJ B 3aBUCHMOCTH OT €ro MaccoBOil Joiau B pactBope (X, %) HOTYUHSETCS
YPaBHCHHIO

w=ax*+bx®+cx? +dx+e,a=-3.9-10",b=3.9-10%, ¢ =-0.023, d = 2.26, e=0.

ITpu KakoM cocTaBe )KUJKOCTHU cojiepkanue OeH3ona B nape coctaBut 80.5%7

3agaHI/Ie 2.C NMOMOIIBIO METOJIa KaCAaTCJIIbHBIX BBINIOJIHUTE CIICAYIOIINC 3aJaHUs:
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ToyHOCTH OTBETOB Ha BOIIPOCHI B 3aJIlaHUSAX JOJDKHA OBITH ciemyromei: st pH — Tpu 3Haka
nocie 3amsAToi; s KOHLEeHTpaluil — 4 3Havamue uudpsl (3Havamme HUGpsl — 3T0 HUGPHI
qrclia, HE CUUTas JICBBIX HYJEW). 3Ha4eHHs KOHCTAHT IMCCOIUAINM MPUBEICHBI B TaOJIHUIIC.
KoncranTtsl aucconuanuu caabbIX KUCIOT U OCHOBAaHUHN

DJIEKTPOIUT VYpaBHEHHE AMCCOLMAIIUH Kaw)
A30THCTas KHCIIOTA HNO; <> NO; + H* 5,1-10%
ben3oitnas kucnora HC7Hs50; <> C7Hs502 +H* 6,14:10°
BpoMHOBAaTHCTAs! KHCIIOTA HBrO < BrO™ + H" 2,1-107°
MypaBbHHasI KHCIIOTa HCOOH < HCOO™ + H* 1,8-104
DTOPOBOAOPOAHAS KUCTIOTA HF & F + H* 7,4~10’4
CepHuCTas KHCIOTA H2SO3 «» HSO3 + H* 1,3-1072
HSOs~ <> SOs* + H* 5,0-10°
CepoBo1opoiHast KUCIOTa H.S < HS + H* 5,7-10°
HS « S + H* 1,2:107%3
VronbHas KHCIO0Ta H,CO3 <> HCO3 + HY 431077
HCOs < COs* +H* 56101
VKCycHasi KHCIIOTA CH3COOH <> CH3COO + H* 1,8:10°
dochopHas KuciI0Ta HsPO4 «» HoPO4 + HY 7,5-1073
HaPO4™ <> HPO4> + H* 6,2:1078
HPO4* « PO + H* 2,2:10713
[{aHUCTOBOIOPOIHAS HCN < CN™ + H* 4,9-10710
KHCJIOTa
I1]aBeneBast KHCIOTA H2C204 <> HC204 +H* 5,9-1072
HC204 <> C204* +H* 6,410
I'upokcut aMMOHHUS NH4OH < NH4" + OH" 1,77-10°°
TUapOKCH CBHHIIA Pb(OH), <> PbOH" + OH" 9,6-107*
PbOH* < Pb?* + OH- 3,0-10°8
['mapoxcua IHKa Zn(OH);2 «» ZnOH* + OH" 5,0-107°
ZnOH* & Zn?* + OH 1,510

1. Haiinute pH pactBopa ykcycHo#t kucnotsl (€=0.001 M). Haiingure pH pactBopa amerara
Hatpus (c=0.02 M)

2. Omnpenenure PH u koHueHTpauu Bcex HoHOB B pacTtBope 0.003 M dhochopHOM KUCIIOTHI.
3. Onpenenute pH pactBopa, conepxkamero  0.01 M ykcycHoii kuciotsl u 0.02 M anerara
HaTpUs.

4. Omnpenenure PH u KoHIeHTpauuu Bcex MOHOB B pactBope 0.002 M ruapocynbduiaa

Hatpus. Kak msmenurcs pH mpu nobasnenuu k pacteopy 0.01 M cepoBomopoaa?

5. Omnpenenure pH 0.02 M pactBopa Oenzoara Hatpus. Kak msmenutcs pH, ecnu K
pactBopy n100aBuTh 0.02 M GeH30MHON KUCITOTHI?

6. Omnpenenure PH 1 KOHIIEHTpaLUK BCEX HOHOB pacTBOpa, coaepxkariero 0.03 M cepuuctoit
kucnotel u 0.02 M cynb¢ura HaTpus.

7. Onpenenure pPH pactBopa, conepxamero 0.03 M kapOonara nHatpus u 0.02 M
rupokapOOHaTa HaTpUs.

8. Omnpenenure pH pactBopa, cogepxamero 0.01 M  ruapokcuma ammonusa.  Kak
n3menutcst pH, ecnu x pactBopy nod6asuts 0.01 M xmopuaa ammoHus?
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9. Omnpenenmure pH cnemyrommx pactBopoB: a) 0.01 M okcamara natpus, 0) 0.02 M

maBesneBoit kucaotsl, B) 0.01 M okcanarta Hatpust 1 0.02 M 111aBesieBoi KUCIOTHI.

10. Ompenenure pH pacTBoOpa, coaepxamiero 0.01 M mypasbunoii kuciorsl u 0.03 M
dopmuara HaTpus.

11. Omnpenenure pH u koHeHTpanuu Bcex noHOB B pactBope 0.001 M dhocdhopHO KUCITOTHI.
Bomnpocs! k Teme:

e UucneHHbIC METOIBI PEIICHUS] YPABHEHUIA.

e OTaeneHue KOpHEi.

e Bubl KpUTEpUEB CXOMMOCTH MIPHU PEUICHUN YPABHEHUH.
e MertoJ IPOCTOI UTEPALIHH.

e (CXOAMMOCTh METO/Ia IPOCTOM UTEPAIUH.

e Meroa kacatenbHbIX (HptoToHa-Padcona).

L4 CXOZII/IMOCTI) METOJa KaCaTCJIbHBIX.

Tema 5. PerpeccHoHHBII aHAJIN3 METO0M HAMMEHbIINX KBaAPaToB. (4 yaca).

Hean paGoThl: HAYy4YUTh CTYIEHTOB MCCIICIOBAHUIO 3aBUCHUMOCTU (DU3UYECKUX BEJIMYUH
METOJIOM HaUMEHBIINUX KBAJIPaTOB.

HOpﬂ)IOK BbIIIOJTHCHU A paﬁoTM:

s nmpoBeneHus pacyeToB no auHenHomy Merony MHK M0kHO mcnions30BaTh nporpaMmy
Microsoft Excel (Bxoaut B mporpamMmusiii naket Microsoft Office).

HaubGonee npocto peanuzyercsi BbIYUCIeHUs KOYPHUIIUEHTOB TUHEHHON MaTeMaTHYECKOM
Mojenu. Jlisg ’TOro MOKHO MCIIOIb30BaTh cleayroiie Bctpoennbie pynkunu MS Excel:

OTPE3OK(nuamno3on_Y;auamnazon X),
HAKJIOH(nnana3on_Y;nuanason X),

KOPPEJI(nnanazon_Y ;auana3on_X).

IlepBast hyHKLUS BBIUUCIIAET CBOOOAHBIN UIeH ypaBHEHUs perpeccuH (b, ), Bropast — HaK/IOH

npsmoii (b, ). TpeTss QyHKIMA I03BOIAET BEIYUCIUTL KO3 dunnent koppemanuu I.
Kaxxgast u3 pyHKIM IpUHUMAET JBa apryMEHTa, pa3aesieMbIX 3HAKOM TOYKa C 3araToi ;.
Kaxx11p1i1 M3 apryMeHTOB ONpeIeseT AMana3oH S4eeK, B KOTOPOM HaXOAATCs 3HAYCHUS
3aBUCHUMOM (Anana3oH_Y) U He3aBUCUMOM (1nana3oH_X) nmepeMeHHbIX. /[nana3oHbl 1OIKHBI
OBITH OJIMHAKOBOM (POPMBI (BEKTOP-CTPOKA MIIM BEKTOP-CTOJIOEI] OJJMHAKOBOW JUIUHBI).

B 6onee o6mem Buae nunerHsiii MHK MoxkeT ObITh peaan3oBaH C MOMOIIBIO BCTPOESHHOM
¢ynkunu JIMHENH, xoTopast mpou3BOIUT BBIUMCIIEHUS KOI(D(DUIIMEHTOB perpeccuyl TNHEHHOM
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MaTEeMaTUYeCKOU MOJIEIIN C HECKOJIbKUMU IEPEMEHHBIMU U JIOMOJIHUTEIBHO PACCUUTHIBACT PsijI
CTaTHUCTUYECKUX MOKa3aresneil. Borurcnennsie Ko GUINEHTHI pErpeccuy U CTAaTUCTUKH
BO3BPALIAIOTCA B BUAE Maccuga yucen. [I0CKOIbKY BO3BpAIIAeTCsl MACCUB 3HAYCHUH, (DYHKITHS
JIOJI’KHA 32/1aBaThCs B BUJIE (POPMYJIbl MACCUBA.

3anuiieM MOJIeNb B CJICAYIOIIEM BUJIC:
y =b, +b,x; +b,X, +...+b, X, .

Oynaknus JJMHEWH moxeT npuHUMAaTh OT OJHOTO JI0 YeThIpeX apryMeHToB. O0s3areneH
TOJIBKO TIEPBBIN apTyMEHT, OCTAIbHBIC — HEOOS3aTeIbHBIC:

JIMHEWH( Juanason_Y, [Quanason_X)], [Koncmanmal, [Cmamucmuxa] )

Huanazon_Y - OO0s3arenbHbli apryMeHT. J{nana3oH siueek, coaepKaliiuil MHOKECTBO
3HAYEHUH 3aBUCUMOM NepeMeHHO (Y);

Jluanazon X - Jlnana3oH sueek, COAECPKALINN MHOKECTBO 3HAYEHNU HE3aBUCUMBIX
nepeMeHHbIX. Ecian nepeMeHHbIX HECKOJIBKO, TO OHH JIOJDKHBI PACOJIaraTbCsl B CMEXKHBIX
suerikax. Kaxaplil 1uana3oH 3Ha4€HUI HE3aBUCUMOM MIEPEMEHHON JTI0JHKEH UMETh
dbopMy, aHATOTHYHYIO IHana3ony_Y.

Koncmanma. HeoOs3arenbHblil aprymeHT. Jlornueckoe 3HaueHHEe, KOTOPOE YKa3bIBaeT,
TpeOyeTcs Jiu, 4ToObI KOHCTaHTa b, Oblia paBHa 0. Eciiu aprymeHT xoncmanma umeet

3nauenre MICTUHA wnnnm onymien, To CBOOOAHBIN WwieH b, BbYHMCIAETCS OOBIYHBIM
o0Opa3zom.

Ecmu apryment koncmanma umeet 3nadenue JIOXD, To 3nauenue b, nonaraercs
paBHbIM 0, 1 3HaYEHUS KO3PPUIIMEHTOB PErpeccur MOIOMPAIOTCS C 3TUM YCIIOBUEM.

Cmamucmuxa. Heobs3aTenbHbli apryMeHT. Jlornueckoe 3Haue€HUE, KOTOPOE YKa3bIBAET,
TpeOyeTcst I1 BO3BPATUTh JONOJHUTEIBHYIO PETPECCHOHHYIO CTaTUCTUKY. Ecin
aprymenT cmamucmuxa umeet 3HaueHue UCTUHA, ¢pynkius JIMHEWH BO3BpAaIacT
JIONIOJTHUTEBHYIO PErPECCHOHHYIO CTaTUCTUKY. Bo3Bpalaemslii MaccuB uncen Oyaer
HWMETh CIEAYIOIINNA BU;

A B C D E
1 b, b1 by bg
2 | se, Se,.1 58y Seq
3 r se,

a F dF

3 SSper SSoct

L= ]
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Ecnu apryment cmamucmuxa nmeet 3nadenue JIOXb nnu onymen, ¢pynxmus JIMHEWMH
BO3BpALIAET TOJIBKO KO3 PULIMEHTHI (TO €CTh, BEKTOP-CTPOKY). PazMep nuanazoHa syeek, B
KOTOpbIe Oy/eT 3anucan pe3yiabTar BeinonHeHus Gpynkmuu JIMHEWH cnenyrommii:

1.  Ecmu cmamucmuxa=JIOXb, To 1 cTpoka u N cTonO10B (N-YKCIIO ONMpEeAeIIeMbIX
rapameTpoB)

2. Ecmu emamucmuxa=VICTUHA, 10 5 cTpoK 1 N CTOIOIIOB.

Onucanue 3HAYCHHA, BEIYUCIAEMBIX (DYHKIMEH, TPUBEICHBI B TAOINIIE HIKE:

Bennunna Onucanue

Se,;Se, ;;-.;Se | CrangapTHble 3HaUCHUS OMMOOK 11 Koadduiuentos b, ;b, ;...;b;.

se, CranjiapTHOE 3Ha4YEHNE OMMOKHM JUIst OCTOSHHOM b, (se, = #H//, ecnm
apryment koHcmanma umeet 3Hauenue JIOXb).

r? KBanpar ko3¢ dunrenta koppensmnuu.

se, CranpapTHas omnMOKa 11 OLIEHKH Y.

F F-crarucruka nnm F-nabmogaemoe 3HaueHue. F-cTaTtucTuka NCob3yeTcst

JUTSL OIIPEICIICHUS TOT0, SBIISIETCS JIU CIIy4aiiHON HabroqaemMasi B3aMMOCBSI3b
MEK]ly 3aBUCHMOU M HE3aBUCHUMOU NIEPEMEHHBIMM.

d. Crenenu cBo0oabl. CTeneHu cBOOO B! MOJIE3HBI ISl HAX 0K AeHUs F-
KPUTUYECKUX 3HAUYCHUN B CTaTUCTUUYECKOU Tadnuie. s onpenenenus
YPOBHS HA/IKHOCTU MOJIETT HEOOXOAUMO CPaBHUThH 3HAYCHHUS B TaOJIHIIE C
F-cratucTukoii, Bo3Bpamaemoii dyukuueit JUHEMH.

SS . PerpeccruonHas cyMMa KBaJgparoB.

OcrarouHast cyMMa KBaJpaToB, paBHAa CyMME KBaJIpaTOB Pa3HOCTEN s
KaX/10i TOYKH MEXKIY MPOTHO3UPYEMBIM U (PAKTUYECKUM 3HAYCHUEM Y .

3aiaHus 10 BapuaHTaM:

1. HOJ’Iy‘IGHH CJICAYIOUC JAHHBIC IO 3aBUCUMOCTH TOBEPXHOCTHOI'O HATAKCHUA OeH30J1a OT
TEMIICPATYPhI:

t,°C 20,0 32,5 41,5 54,8
G, IUH/CM 28,88 27,30 26,08 24,28
Kputnueckas Temnepatypa 6ensona 561.6 °C.
IToka3aTp, 4TO 3TH TaHHBIE YIOBIETBOPSIOT ypaBHEHUIO biioxa

o=K(txps - t)"
U ompelenuTh moctossHHbie K u N, VYpaBHenwe bioxa mnpuBecTH K JIHMHEHHOMY BHUIY
JorapupMUpPOBAHUEM.

2. llomydeHsl cleaylolMe JaHHBIE IO 3aBUCUMOCTH IIOBEPXHOCTHOI'O HATSHKeHUs (G) U
w1oTHOCTH (p) okcuja cepsol (V) oT TemnepaTypsl:

t,°C -20,3 -10,0 0,2 9,9 20,0 30,0 40,0
G, IUH/CM 30,74 28,29 26,30 24,45 22,75 20,54 18,75
p, r/em® 1,4846 |1,4601 |14350 |1,4095 |1,3831 |1,3356 | 1,3264

[TokazaTh, 4TO ITH JaHHBIEC YOBJIECTBOPSIOT ypaBHeHuto Pam3as-11nnaca
o(M/p)?3 = K(tkp. — 6 — 1).
Beruncnuts K u tp. (M — Monsipaas macca).
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3. Ilpum wuccnemoBaHuM pacTBOPUMOCTH (S) IUMETUIIMOKCHMMATa HHUKeNs B BOJAE IpHU

HECKOJIbKUX TEMIEpaTypax MOITY4YEHbI CAEAYIOIINE PE3YIbTAThI:

t,°C 25 30 35 40 45

$-10°, Monb/1 0,105 0,139 0,184 0,240 0,307

OneHuTh SHTANBINIO PACTBOPEHUS AUMETUITTIMOKCUMATA HUKEIIS, UCXO/sl U3 YPaBHEHHUS
InS =-AHY(RT) +J,

rae J — NoCTosIHHAs: UHTETPUPOBAHUS.

4. Ha OCHOBaHWHW CIEAYIOIIMX JaHHBIX [0 JABJICHUIO Iapa TBEPAOT0 METAUIMYCCKOrO
naiagds Kak (QYHKIMH TEMIIEPATyphl ONPEACIUTh CPEIHIO SHTAIBIHIO CyOIMMaIuu
najuIaius:
T, K 1294 1308 1322 1333 1350 1396 1406
p-10%,Mm.pT.cT 2,17 3,19 5,23 6,01 8,22 24,5 29,0
Heo0xoauMo UCXOAUTh U3 YPaBHEHUS

In p = -AHcy6./(RT) + J.

rjae J — NoCcTosIHHAsE UHTETPUPOBAHUSL.

5. Jna peakuuit
FeO (tB) + CO (r) < Fe(tB) + CO2(1)
Fe304 (TB) + CO (1) < FeO + CO2 (r)
ITomy4ensl cneayromuye JaHHble:

t°C 600 700 800 900 1000
K1 0,871 0,678 0,552 0,466 0,403
K> 1,15 1,77 2,54 3,43 4,42

Omnpenenuts Temneparypy, npu kotopoit Fe, FeO, Fe3O4, CO u CO2 HaxoaaTCs B paBHOBECUU
(mepeceueHne MPSIMbIX

In Ky +1/T u In K2 = 1/T).

6. BbuM TONYyYEHBI CIIEAYIONIME JaHHBIE 10 PACTBOPHUMOCTH S YMEPEHHO PacTBOPHMOM COJIH
[Co(NH3)s][Fe(CN)s] mpu 20°C B mpHCyTCTBHM HATpATA KAJHS:

°KNOs, Mons/n | 0 0,0005 | 0,010 0,020
S-10°, Momb/n 2,900 3,308 3,586 4,080
[Toka3aTh, 4TO ATH JaHHBIC HAXOIATCS B coryiacku ¢ Teopueii Jlebast-XoKKest: 3aBUCHMOCTh

I9(S/S,) + (T =I,)

JTUHEeWHas ¢ HakiIoHOM 4.58, e | u lo — pacTBOPUMOCTb M MOHHAsI CHJIa B OTCYTCTBUU HUTpaTa
KaJusi, COOTBETCTBEHHO,

I= °KNOs + 9S.

7. dns uenu Pt | Ho(r, 1 aTm) | HBr | AgBr | Ag mpu 25%C MOJTYYEHBI CAEAYIOIINE MOTEHIIUATIBI:

M 0,005125 | 0,01021 0,015158 | 0,02533 | 0,03006
E, B 0,34594 0,31625 0,29225 | 0,26718 | 0,25901

Onpenenutsb E° n1s1 aT0# nemu IpH 25°C, ecrm m — MOJIIPHOCTH pacTBopa. HeoOxomumo moc-
TPOUTH TpadyK 3aBUCUMOCTH

[E + @RT/FyInm] = Vm
U IIPOBECTU DKCTPAIIOJIALIUIO K Jm =o0.
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8. Berauciuts N B popmyie [CO(NH3)n]?* u3 crenyromux nansbix no IJC nenn
Co | 0,05 M CoCl, +x M NH; [1,00 M NaH | HgO | Hg:

X 6 4 3 2
E, B 0,715 0,693 0,659 0,620
PNH3 107,7 63,4 447 27,8
E — DJIC uenu, PNH3 — naBnenue mapa ammuaka. Heo6Xxo1umo HoCTpouTs rpaduk
E = PNHs,

HaKJIOH mpsMoii pasel 2,303 NRT/(2F).

9. KuHeTnka peakimuy METaHOJIa C 3€JICHBIM KpPacuUTEelIeM B IICIIOYHOM BOIHO-AIlCTOHOBOM
pacteope mpu 25°C wmccnenoanack cmektpodoromerpuuecku. Jlns pacteopa ¢ 0,25 M
WCXOJIHOM KOHIIGHTpallMeld METaHoJia HaWJeHbl clenyronme pasHocTH (A - Ax) MEXIy
MOTJIOIIEHHEM pacTBOpa 3a Bpemsi t M MOIJIOLIEHWEM pacTBOpa, KOT/AAa PEakiHs JIOCTHUTIIA
PaBHOBECHSI:

t, MUH 2,7 8,7 14,7 21,7 33,7
A - A 0,562 0,243 0,111 0,045 0,010

[Toka3ark, 4YTO 3TO PEaAKIUs IIEPBOIO MOPSIKA OTHOCUTEIBHO 3€JICHOTO KPACUTEIS, U BBIYMCIUTH
KOHCTAHTY CKOPOCTH (OHA paBHA MPOU3BEICHUIO HAKIIOHA TPSIMOK

(A-Ax) =t
Ha -2,303.

10. ITpn u3ydeHUH KHHETUKH pEeaKuu

[Co(NH3)5(NO2)]?" + OH- — [Co(NH3)s0H]?* +NO2
HaliJIcHa CJIeyIOIIast 3aBHCUMOCTh KOHCTAHTBI CKOPOCTH K OT HOHHO# CHJtbl pacTBoOpa I
| 2,34 5,61 8,10 11,22 11,73 16,90
5+Ig k 1,7640 1,7130 1,6800 1,6467 | 1,6418 1,5990
Borarciuth Ko — KOHCTAHTY CKOPOCTH TIPH MOHHOMU CHJIe, paBHOM Hy/r0. OHa MOayJaeTcs
AKCTPANOJISIUEN TMHEWMHON 3aBUCUMOCTH.

11. liia onpeneneHns nopsiaKa peakiiuu

CCls~ —> CCl + CI
TIPOBOIMIIN TUTPOBAHHE XJIOPHI-aHHOHA, 00pa3yloNIerocs B MOMEHT Bpemenu t mpu 59,7°C 0,01
H pacTBOpPOM HHTpara cepedpa (V):
t, MuH 0 4 9 15 30 50
V, MIT 1,71 3,03 4,49 5,97 8,87 11,7
[TokasaTh, 4TO peakiusi UMEET MEPBbIi NOPSIOK (3aBUCUMOCTD IN(Vw-V) + t omKHA OBITH
JTUHEHHOH, Vo = 15,98 mu).

12. IIpu uccnenoBaHUU TEPMHUYECKOM PEAKIIMY PaCIiajia apCUHA Ha CTEKJIE
2 AsHs = As +3H2
00OHAPYKEeHO H3MEHEeHHe NaBJIeHNs apcHHa B CHCTeMe co BpeMeHeM mipu 350°C:
t, vac 0 4,33 16 25,5 37,66 44,75
lg PAsH3 | 1,593 1,568 1,481 1,430 1,332 1,299
Ornpenennuts NOpPsAAOK U KOHCTAHTY CKOPOCTH, AHAIIN3UPYS 3aBUCHMOCTh
Ig PAsH3 = —kt/2,303 + const.
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13. TosyueHs! ceayomue JaHHbIE B pacTBOpe TeTpaxjopuaa yriepoaa npu 30°C mo uctunnoM
BA3KOCTH MOJIMM300YTUIIEHA KaK (PYHKIIMHM MOJIEKYJISIPHOTO Beca:

M 1260000 | 463000 | 110000 | 92700 48000 | 10000 9550
] 4,30 2,06 0,78 0,73 0,43 0,15 0,138
[Tokasarp, 4TO 3TH JaHHBIE coryacyoTes ¢ ypaBHenueM [1] = KM*. Ouenuts K 1 o.. Hamo
npoJsiorapu(MUpOBaTh UCXOAHOE YPAaBHEHHE.

14. Onpenenutp rpaduueckd oo 1 K u3 dopmynsl [n] = KM® a1 CHHTETHYECKOTO KaydyKa,

PacTBOPEHHOTO B TOJIYOJIC MO CIICAYIOUIMM JaHHBIM MOJIEKYIsipHOro Beca (M) u Bsiskoctu ([1]):
M 25000 31800 39500 57000 100000 | 224000 | 380000

] 0,30 0,35 0,40 0,48 0,71 1,16 1,76
Crenyer nponorapu(pMupoBaTh HCXOAHOE YpPaBHEHHE.

15. Azcop6uus KACIopo/a Ha IIaIKoM kenese uccnenosanach mpu 180°C. Ha ocHoBe
CJICAYIONIMX BHIOOPOYHBIX JaHHBIX:

t°C 1380 3000 4260 7320 10020
v,em® 0,167 0,272 0,330 0,408 0,432

MOKa3aTh, YTO CKOPOCTh AACOPOLMU TMOAYMHSETCS KHHETUKE PEaklUd IEepBOro MOpsAKa, U
OIICHUTh KOHCTAHTYy aJcopOruu. V — o0beM, aicopOMpOBAHHBIA Ha IMOBEPXHOCTH Kelie3a 3a
BpeMs t; Ve — 00beM, a/[cOpOHPOBaHHbIIl IPU paBHOBecuH 1 paBHbIil 0,451 cm®. Hamo moctpouts
rpaduk 3aBUCUMOCTH

Ig(Ve-v) +t
¢ HaKI0HOM —K.

B ympaxxnenusx 16-18 ucxoiHble JaHHBIE OJJHU U T€ ke. AicopOLus a30Ta Ha JPEBECHOM YTJie
¥ICCIIeNIOBANAch IPH Temmeparype -77°C, npuuem HaiineHo, uto 0,0946 T yris agcopOupoBany
CJIEIyIOIIEe KOJIMUYECTBO a30Ta X IIPH YKa3aHHOM JIAaBJICHUU P:

p, aTM. 3,5 10,0 16,7 25,7 33,5 39,2 48,6
X,T 0,0119 |0,0161 |0,0181 |0,0192 |0,0195 |0,0196 |0,0199

16. Mcxo/st U3 BhINIEYKa3aHHBIX JAHHBIX HAWTH KOHCTAHTHI K1 1 K2 clieyromero ypaBHeHHUS:
p/(x/m) = (1 + kop)/ky ,

KOTOpPOE IIPEABAPUTEIBHO IPUBECTH K IMHEHHOMY BULY.

17. Vcxo/st U3 BBIIIEYKAa3aHHBIX JAHHBIX HAWNTH KOHCTAHTHI K M N ypaBHEHHUS:
x/m = kp*™
KOTOpOE IMPEIBAPUTENBHO HA/I0 MPOJIOTapu(MUPOBATH.

18. Mcxo/1st U3 BhIIIEYKa3aHHBIX JAHHBIX HAWTH KOHCTAHTY K ypaBHEHUS:
Ig (x/m) /p ==k (x/m) .
Bomnpocsl k Teme:
e [lonsaTre He3aBUCHUMBIX TIEPEMEHHBIX ((PaKkTOpoB).

o [lonsrue nenesoit GpyHKIUH (PYHKINN OTKIIMKA).
e (OCHOBHBIE HJIEN PETPECCHOHHOTO aHAJIN3A.

e Meroa HAMMEHBIIUX KBAAPATOB.

e [lonsrue nHpOpMaMOHHON MATPHUIIBI.

e [loHsATHE MaTpuUILbl IUCTIEPCUN-KOBAPUALIAM.
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e Craructrueckas 00paboTKa ypaBHEHUS PErPECCUH.
e [lonsarue ko3pduimeHTa KOPPEIALHUHA.
e llHTepBanbHAas OIICHKA ISl YCIOBHOTO MAaTEMaTHYECKOTO OXKUaHHUS.

Tema 6. MeToabl YMCJIEHHOTO HHTErPUPOBaHus. (4 yaca).
Leapb padoThl: HAYYUTH CTYACHTOB YUCICHHBIM METOJIaM HAXO0XKJIEHUSI UHTETpaja.

HOpﬂ)IOK BbIIIOJTHCHHUSA paﬁoTBl:

B o0miem Buze, eciu 0Tpe3ok [a; b] pa36uth Ha N paBHBIX HHTEPBAJIOB HHTErpupoBanus (N) U K
Ka)XJJOMY HHTEPBAILY IPUMEHUTD POPMYIY NPAMOY2OIbHUKOSE, TO TTOTYINM

N-1
h=x —x._lzbaa, I, =hY f(a+in),
i—0

N N-1
I.l.:hZf(a+ih), IC:hZf(a+ih+g).
i=1 i=0
B cinygae N oTpe3koB UHTETpHUPOBAHUS UMEET MECTO hopmyna mpaneyui.

ba |, Jf@+fl) &,
h= B I_h{—2 +iz_1:f(a+|h)]

Bonee coepiiennoii apnsercsa gpopmyna Cumncona (popmyna napadod):
h N N-1 b —a
I zg{f(a)+ f(b)+4> f(a+@i-Dh)+2>] f(a+2ih)}, h ==
i=1 i=1

O06o01eHreM Ha ciydaid paBHOTOUCYHOW MHTEPIIOJSIIIUN TTOJIMHOMOM CTETIEHH N SIBISIETCS
kBajiparypHas ¢opmyia I'aycca-Koreca. Hucna Koreca — a1o koadpuumentsr A; (Beca) B

cnenymomen hopmye:
" nh & . n
If(x)dXz—ZAjf(jh), A=A,
0 Az j=0 j=0

3agaHus MO BapyuaHTaM:

1. Jlnsa HenmpephIBHOHM ciay4ailHOM BEIMYUHBI, 3aJlaHHON (YHKIUMEH MIOTHOCTH BEPOSTHOCTH

b
f (x) nHa orpeske [a,b], MatemaTnueckoe oxkumanue HaxoauTcs o gpopmyne: M[X] = .[Xf (x)dx .
a
1-x?

Paccuuraiite Ty Benmuuny /st cnydas @ =0, b =1, f(x) = C TOYHOCTBIO 710 6 3HAYAIIHNX

udp.
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2. Jlna HenmpepbIBHOM CIy4ailHON BETMYMHBI, 33JaHHOW (YHKIHEH IJIOTHOCTH BEPOSATHOCTH
b

f(x) ma orpeske [a,b], aucnepcus Haxomurcs mo dopmyne: D[X] = IXZ f (X)dx . Paccumraiite

1-x2

€
o1y Benmuuny s cnydas a =0, b =1, f(x) = C TOYHOCTBIO JI0 6 3HAYanMX udp.

3. Jlns HenpepbIBHOW CIy4yailHON BENUYMHBI, 33aHHOW (YHKLIHEH IJIOTHOCTH BEPOSATHOCTH

b
f(X) ma orpeske [a,b], MomenT N-ro mopsaka Haxomures o Qopmyne: M"[x] = I X" f (x)dx.

Paccuuraiite MOMEHT TpeTbero mnopsaka (okcyewmpucumem) nnas ciaydas a = 0, b = 1,
1-x?
€

f(x) = C TOYHOCTBIO J10 6 3HAYaIMX udp.
e_

4. Jlna HenpepblBHOM CIIy4aHON BEJIWYMHBI, 33JJaHHON (YHKIUEH IJIOTHOCTH BEPOSITHOCTU
b

f(X) ma orpeske [a,b], MoMeHT N-ro mopsiaka HaxoauTes 1o popmyiae: M [x] = IX” f(x)dx.
a

PaccunTaiite MOMeEHT dyeTBepToro mopsinka (sxcyemmpucumem) g caydas a = 0, b = 2,

1-x2
f(x) =2

e—-1

C TOYHOCTBIO JI0 6 3HAYAIIUX TUDP.

5. B 3amauax 5-11 HeoOXomuMO HaWTH TEIUIOEMKOCTh BELIECTBA IPU OMNpeAeICHHBIX
Temreparypax. B coorBercTBuu ¢ Teopueil Jlebas, TEmI0eMKOCTh METajula IIPU OTPEIEICHHON

« 9R¢ e 0
TeMIiepaType MoxeT ObITh HalzeHa mo ¢opmyne: N, =—3J‘X4ﬁdx, rne z=—, O -
(e*-1) T
0
KOHCTaHTa, 3aBUCSIIAs OT MPUPOJIBI MeTailIa (Tak Ha3biBaemas Temmneparypa Jlebas).
Tunuunble 3HaueHus: TemnepaTypsl [lebas B K 11 HEKOTOPHIX BEIIECTB MPUBEJCHBI B TaOIHIE
HIDKE.

X

Merambl 0 ITonynpoBoiHUKH 0
Hg 60-90 Sn(cepoe) 212
Pb 94,5 Ge 366
Na 160 Si 658
Ag 225
w 270 Jusnexrpukn
Cu 339 AgBr 150
Fe 467 NaCl 320
Be 1160 Anma3s 1850

6. Omnpenemure termmoeMkocts Na mpu Temmepatypax 30K, 60 K ¢ To4HOCTBIO /IO miecTH
3HaUanmX udp.

7. Ompenenute TerioeMKocTs Menu npu temmeparypax SOK, 800 K ¢ tounocteio 10 mectu
3HAYaNUX mudp.
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8. OmpezenuTe TEMIOEMKOCTh GpoMuaa cepebpa npu Temneparypax 20K, 40°C ¢ TounocTsio
JI0 CEMH 3HaYaIIMX IUOP.

9. Ompenenure TEIIOEMKOCTh anMasza mpu Temreparypax 120K, 100°C ¢ TouHOCTBIO 10
[IECTH 3HAYAIIUX THP.

10. OmpeenuTe TEMIOEMKOCTH Kenesa mpu Temmneparypax 200K, 600°C ¢ TounocTsIo 10 cemu
3HAYaIUX mudp.

11. Omnpenenute TEIUIOEMKOCTh MeIH M Bolib(pama npu Temreparype 40K ¢ ToyHOCTBIO 110
CeMHU 3Havanmx nudp.

Bomnpocsbl k Teme:

e  @opmyna NpsMOYroJbHUKOB.

o dopmyna Tpamenuii.

o  @opmyna Cumncona (popmyna napadom).
e [IpoBepka ycTOMUMBOCTH PEIICHHUS.

e Kgagparypsl ['aycca-Koreca.

e UYucna Koreca.

e KBaanparypsl ['aycca-Kpuctoddens.

Tema 7. Pemenne 00bIKHOBEHHBIX AH(depeHNHATBLHBIX YpaBHeHHid. (4 yaca).

Ilesb padoThI: HAYYUTH CTYJICHTOB YHCIEHHBIM CIIOCO0AM pelIeHHs] OObIKHOBEHHBIX
mubdepeHIMaNbHbIX ypaBHEHUH.

ITopsinok BbINOJIHEHHS PadOTHI:
PaccMoTpuM HEKOTOpBIE YUCIIEHHBIE METO/IbI pelieHns 3a0ayuu Kowu (HadyanbHOM 3a1aun)
OOBIKHOBEHHBIX U (pepeHITNaIbHBIX YpaBHEHUH MEPBOT0 NOPSAAKa. 3aluIIeM JaHHOE

ypaBHEHHE B 00ILIEM BHJIE, pa3peLIeCHHOM OTHOCUTEIbHO MPOU3BOJHOM (IIpaBasi 4acTh
YpaBHEHHUS HE 3aBUCUT OT NEPBON MPOU3BOTHOMN):

. d
y =—dy=F(x,y).
X

Heo6xoaumo HaifTu 3HaYeHus QyHKIMU Y B 33JaHHBIX TOUYKAX CETKU {X, X, ,..., X\ }, ECIH

U3BECTHBI HaYallbHbIE 3HAUEHHA (X,, Y, = Y(X,)) -

[Ipeobpa3yem ypaBHEHHE YMHOKEHHEM Ha OX

dy = F(x, y)dx.

Dopma A Crpannna 23 u3 30




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

. N Dopma
Y IbSHOBCKHI TOCYAapCTBEHHbIH YHUBEPCUTET

@ - Pabouas nporpamMma o AUCUUILIMHE

¥ TIPOUHTETPUPYEM JIEBYIO U IPABYIO YaCTH MY I-bIM 1 1+1-bIM y3mamu ceTku:

Vi Xis1 Xi
jdy = IF(X, y)dx, otkyna y,, =Y, + _[F(X’ y)dx .

Yi X Xi

MBI IOJTy4uIM BBIpa’kKeHUE [ IOCTPOeHus peleHus B 1+1 y3ne unrerpupoBanus uepes
3HaueHus X U y B I-oM y3ne cetku. CIIOKHOCTb, OJJHAKO, 3aK/IIOYAETCA B TOM, YTO HHTETPasl B

IPaBOil YaCTH €CTh UHTETPAN OT HESIBHO 33aJ]aHHON (DYHKIMH, HAXOXKACHHUE KOTOPOTO B
AHAIUTUYECKOM BHJIE B O0IIEM ciyyae HEBO3MOXKHO. YnciaeHHble MeTobl pemeHuss OY
Pa3JIMYHBIM CIIOCOOOM aINMPOKCUMHUPYIOT (MPUOIIIKAIOT) 3HAYSHUE 3TOTO UHTETpajia Jis
noctpoeHus Gopmyin yrcieHHoro uurerpuposanus O/1Y.

N3 mHOXecTBa pazpaboTanHbIX Uit pemieHuss OZlY nepBoro nopsiaka METOJI0B pacCMOTPUM
MeTo bl Ditnepa, Pynre-Kyrra u npornosa u koppexkunuu. OHU 10CTaTOYHO MPOCTHI U 1AIOT
HA4aJIbHOE MIPEJICTABICHHE O MOAX0AAX K PEIICHUIO JAHHOM 3a7aui B paMKaX YMCIEHHOTO
peuenus 3aaaun Komm.

Hcropuyecku nepBbIM U HarOoJiee MpOCThIM CIIOCOOOM YMCIIEHHOTO penieHus 3aaaun Komm s
OJZY nepBoro nopsijika sBiseTcss METoJ| Jiiepa. B ero ocHoBe J€XUT annpoKCUMalUs
IPOM3BO/IHOM OTHOIICHHEM KOHEUHBIX MpHpalieHuit 3aBucumoii (Y) u HezaBucumoii (X)

NEPEMCHHBIX MCKAY Yy3JIaMU paBHOMepHOﬁ CCTKH:

':ﬂzﬂ:M:F(X. y)

y dx AX Xy =X

r1€e Y;,, TO HICKOMOE 3Ha4eHHE (PYHKIIUH B TOUKE X;,, .

Ecnu Tenepb nmpeoOpa3oBaTh 3TO ypaBHEHHUE, U YUECTh PABHOMEPHOCTh CETKU MHTETPUPOBAHMS,
TO HOIYYUTCS UTEPAOHHAs (OpMyJIa, IO KOTOPOM MOKHO BBIYUCIIUTG Y, , €CIIU U3BECTHO Y,

B TOYKE X;:

Yia =Y +F(X, y)h.

CpaBHuBas hopmyny Diiiepa ¢ 00IKUM BbIpaXEHUEM, MTOJTYISHHBIM paHee, BUIHO, YTO IS
MPUOJIMYKEHHOTO BRIYUCIICHHSI HHTETpaia B METOJIE Diljiepa UCIIOJIb3YeTCs POCTEHIIIas
dbopMyna HHTETpUPOBAHUS - (POpMYyIIa MPSIMOYTOJILHUKOB TI0 JIEBOMY KPar0 OTpe3Ka.

3aI[aHI/I$I 0 BapuaHTaM:

1. [Tpumenure meton Pyrre-KyTTel 4-ro mopsiaka s pemieHus 3amaun Komm: Y =-Y,
y(0)=1 xe [0;1], h=0,1. Berauciaure OTHOCHTEIBHYIO MOTPEITHOCT TOJYYECHHBIX 3HAUCHUI
(AHATUTHYECKOE peIIeHHe Y =€ *).

2. [Ipumennte merox ['tona st permenust 3amadn Komm: y'—X=Y, y(0)=0, xe [0;1],

h=0,1. TIposepsTe ycroiiunBocThb pemenus npu Xx=0,1 (Bozsmute h = 0,05 u 0,025).
3. [Toctpoiite rpaduK 3aBUCUMOCTH pEArdpyloIIUX BELIECTB OT KOHIIEHTPALMH B
unrepBaie ot 0 1o 20 cexynn ¢ marom 0,5 cex s CUCTEMBI, B KOTOPOW MPOTEKAIOT PEAKIIUH
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ko ke

A—>B<«<C. B navanpHbiii MoMeHT Bpemenu (1=0) konmentpamuss A paBHa 1,5 Mojb/IL
3

Koncrantsl ckopoctu peakuuii cnenyromue: k,=0,4, k,=0,3, k,=0,05.

4. [IpuMeHHTEe METOJ TMPOrHo3a M KOPPEeKIMH Ui perieHus 3amadn  Kormw:
y' —ysin x = 3x?, y(0) =2, xe [0;1], h=0,1. 3uauenue y(0,1) naiigure meromom Pyrre-KyTror
4-ro mopsiaka.

S. [Tpumenure meron Pynre-Kyrrel 3-ro u 4-ro nopsiaka g pewmenus 3agauu Komu:
y'+y=x*, y(0) =1 xe[01], h=0,1. CpaBuuTe TO4HOCTb HOTYICHHBIX 3HAUCHHIA.

6. [IprMeHnTE METO TPOTHO3a U KOPPEKLUH 11 perieHus 3anaun Komm: Y+ Yy =6C0S X,
y(0)=2, y'(0)=3, xe [0;2], h=0,1. 3unauenue y(0,1) Haiigure metogom Pynre-KyrTel 4-ro
HopsijiKa.

Bomnpocsl k Teme:

3amaua Komm (HavanbHast 3a7a4a).

Kpaesas 3anauga.

3anaua lltypma-JInyBuss (3agaua Ha COOCTBEHHbIC 3HAYCHHUS).
Meron Ditnepa.

VYcoBepilieHCTBOBaHHBIN MeTo ] Ditiiepa. Meron ['tona.
[IpoBepka yCTOWYMBOCTH PELLICHHUS.

Meroa Pynre-Kyrra.

MHoromarossie MeToabl. MeTon Anamca.

Mertoapl TPOTrHO3a U KOPPEKITUH.

Pemenue cucrem nuddepeHnnanbHbIX ypaBHEHUN 1-ro nopsiika.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®OEPATOB

Jannblii Bug pabotsl He peaycMoTpeH YII.

9. MEPEYEHH BOITPOCOB K 3AYETY

No DopmyJIMPOBKA BOMIPOCa

1. [TorpemHocTs NpUOINKEHHBIX BBIYMCICHUNA. AOCOTIOTHAS U OTHOCUTENbHAS
HOTPEUTHOCTb.

2. [TorpemHocTs  BbIYMCICHHUS  (QYHKUUH, TPU H3BECTHOW  IMOTPELIHOCTH
apryMeHToB. IlorpentHoctb CyMMBI, pa3HOCTH, IPOU3BEIECHHUS], YACTHOTO.

3. [TorpemHoCTh MpenCTaBICHUS 4YHCNA. 3Hadalas, BEpHas M COMHMTEIbHAs
nudpa. [IpaBuio okpyriaeHus ynce.

4. Anmpoxcumanus JaHHbIX. MeTol HauMEHbIINX KBAApPaTOB, €r0
r€OMETPHUYECKasi HHTEPIPETALHsL.

5. Anmpokcumanusi  JaHHBIX ~ JIMHEHHOW, CTENEeHHOW, TIOKa3aTeIbHOW |
JorapupmMuuecKor (yHKIMSIMU.

6. 3aaya v cnocoObl anMpoKCUMauU (HYHKITHH.

7. ITocranoBka 3a1a4u UHTEPIOJIALH. I'eomerpuyecknii CMBICII
WHTEPIOJMPOBAHUSI.

8. Crioco6blI penieHust 3a/1a4y NOJTMHOMHAILHON MHTEPIIOJISIIUH.

9. WHTepnossauroHHbId MHOTOWIEH Jlarpanka. [lorpemHocTs MHTEPHOJSIUN 10
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dbopmyne Jlarpanxa.
10. Wutepnonsiuvonabie  Gopmynsl  HploTOHAa A paBHOOTCTOSIIMX — y3JIOB.
KoHeuHble pazHOCTH.
11. IIpocreiimne aHanoru INepBOM IPOU3BOAHON JUISI CUCTEMBI PaBHOOTCTOSIIUX
Y3JI0B.
12. OneHka NOrpelHoCTd IpU NMPUOIMKEHUH UHTEPIIOJIALMOHHBIM MHOTOYJIEHOM
Jlarpanxa.
13. O1eHKa TOYHOCTH YUCIECHHOTO T depeHITMPOBAHNUS.
14. [TocTaHOBKa 33a7jaui YUCJIIEHHOI'O UHTEIPUPOBAHMSL.
15. HuaTepnomisinronabie GopMyIbl IPIMOYTOIBHUKOB, TPAICUH.
16. WutepnomnsiunonHas ¢popmysna CUMIICOHA M OLIEHKA TOTPELIHOCTH JUIsl Hee.
17. ITocraHoBKa 3ajauyM pEUICHHUS HEIVMHEHWHBIX YpPaBHEHUW. OTamlbl pelICHUS
HEJIMHEHHBIX YPAaBHEHUM.
18. Merton nosoBUHHOrO AeneHus. Ero reomeTpuueckuii cMbICI.
19. Meron xopa. Ero reomerpuyeckuii CMbICI.
20. Merton kacarenbHbIX. Ero reomerpuueckuii cMpici.
21, Kom6unupoBanHusiii MeTo1. Ero reomerpuyueckuii cMbICI.
22. MeTo1 MpoCTOi UTEepaInu.
23. OnpezneneHyne CKOPOCTH CXOIMMOCTH UTEPALIMOHHOIO METO/1a.
24, Merton ["aycca. Drtambl merosa. Cioco0d KOHTPOJISE ONTHOOK BBIYHCIICHHUS.
25. Meton XKopnana-I'aycca.
26. Merton 3eiinens. JloctaTodHOe yCIOBHE CXOAMMOCTH MeToAa 3eiiens.
27. Meton HprotoHa. ['pagueHTHBIN METO/.
28. [Mpubnmxennsie  Metoabl  pemeHus — AuQQepeHnrnanbHbIX — YpaBHEHUI.
ITocranoBka 3agaun Komm i auddepeHnnanbHbIX ypaBHEHUH.
29. I'paduueckuit meron pemenus. Merton Ounepa. Ilpumenenue Gopmybl
Teisiopa 1J1s OLIEHKU MOTPEIHOCTH MeToAa Dilsiepa.
30. [TpubnmxenHble MeTonbl pemieHus IuddepeHIuanbHbIX ypaBHeHUH. Metoa
Pynre-Kyrra.
10. CAMOCTOSATEJBHASA PABOTA OBYYAIOLIIUXCSA
®opma o0yueHus OYHas
Haspanwue paszesnos n Bun camocrositensHo# paboTh O6beM B dopma
TeM (npopabomka yuebHoco mamepuana, qacax KOHTPOJIS
peuieHue 3a0ay, peghepam, 00K1A0, (nposepra
KOHMPONbHAs paboma, n0020MosKa K pewenus
coaue 3auema, 3K3amena u op.) 3a0ad,
peghepama u
op.)
OCHOBHBIE TIPUEMBI
paboTHI C § [IpopaboTka yueOHOTO Matepuana, 9 yeTHbif onpoc
pOrpaMMoit MOJIrOTOBKA K caue 3auéTta
Microsoft Excel.
OcHoBBI
[IpopaboTka yuebHOTO MaTepuana, .
MaTeMaTU4eCKOTro n 4 YCTHBINA OTIPOC
MOJICTHPOBAHIA. MOJITOTOBKA K cade 3auéTta
[TpubmxenHbIe [IpopaboTka yaeOHOTO Matepuana, 4 yCTHBII OMpOC
quca. MOJITOTOBKA K caue 3auéTa
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.. | [IpopaboTka yuebHOr0 MaTepuaia, .
peleHus: ypaBHEHU I n 4 YCTHBIH OIpoC
., | MOATOTOBKA K cliaye 3auéra
U CHCTEM YPaBHCHUHU.
Perpeccronnsiit
aHaJIn3. Merton | [IpopaboTka yuebHOro matepuania .
A | PP 1 LaTep ’ 2 YCTHBIN OIIPOC
HAUMEHBIIIHUX MOJTOTOBKA K cliade 3auéra
KBaJIpaToB.
MeTtonbl 4YUCIEHHOTO
MHTETPUPOBAHUSI.
Metonsl
PSIMOYTOJIHUKOB
PAMOYT ’ [IpopaboTka yueOHOTO MaTepuana, .
Tpaneuuu, " 4 YCTHBIHA OIIPOC
MOATOTOBKA K c/laye 3auéra
Cumncona.
KBagparypnsie
bopMyIbI laycca.
Yucna Koreca.
YucneHHble METOJIbI
pelIeHus
[IpopaboTka yuebHOrO MaTepuana, .
OOBIKHOBEHHBIX n 4 YCTHBIA OIIPOC
MOJITOTOBKA K cliade 3auéra
QG epeHIaIbHbIX
YpaBHEHUH.

11. YY4EBHO-METOJINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHMUILIAHBI

a) CniuCOK peKoMeHAyeMOoil JTUTepaTypsbl
OCHOBHas

1.

T'ameniok, O. B. UncneHHbIe METOIBI : yu4eOHOE ITOCOOME IS aKaJeMHUeCKOro OakajgaBpuara
/ O. B. T'aremok, III. K. Ucmaunos, H. B. MantokoBa. — Mocksa : U3garensctBo FOpaiir,
2019. — 140 c. — (bakanaBp. Akamemuueckuii kypc). — ISBN 978-5-534-05894-9. —

Texcr : onexkrponnsni // OBC HOpaiit [caiit]. — URL:

2. YucneHHbIe METOMBI : YYeOHHK M MPAKTUKYM ISl akagemmueckoro Oakamaspuarta / Y. I
[TupymoB [m nap.] ; mox penakumert V. I'. [TupymoBa. — 5-¢ uzn., nepepad. u gomn. — MockBa
: U3narensctBo IOpaiit, 2019. — 421 c¢. — (bakamaBp. Axagemudeckuii kypc). — ISBN
978-5-534-03141-6. — Tekcr : onexrtponHwsidi // OBC  IOpait [caliT]. —
URL:

3. Ilanuues, C. A. MaTemaTHYeCKHE MOJIEIHM B €CTECTBEHHBIX HayKaX: XHMHS : Yy4deOHOe
nocobue mns By3oB / C. A. Ilanmues, JI. I1. [lanuueBa, C. C. BonkoBa. — 2-¢ u3a. —
MockBa : MWMznarenbctBo [Opaiit, 2019 ; Tiomenp : MHW3matenbcTBO THOMEHCKOTO
rocy/1apcTBeHHOro yHupepcurera. — 265 c¢. — (YuuBepcurersl Poccun). — ISBN 978-5-
534-11297-9 (MzmarensctBo FOpaiit). — ISBN 978-5-400-01222-8 (M3marenscTBO
TIOMEHCKOTO TOCymapCTBEeHHOTO yHUBepcutera). — Teker : anektponnbiit // OBC HOpaiit
[caiiT]. — URL:

JAOMOJIHUTEIbHAS

1. TunsmyrauaoB P.®., Yucnennsie MeTonibl : yuyeOHoe mocobue / I'miabmyrauHoB P.D. -
Kazans : Usmareascteo KHUTY, 2018. - 92 c. - ISBN 978-5-7882-2427-5 - Tekcr :
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anekrporusli  //  DOBC  "KoncympranT crymenta" @ [caiit]. - URL

2. Ilumenos, B. I'. UnClICHHBIE METO/IbI: PA3HOCTHBIC CXEMbI PEIICHUS YPaBHCHUH : yueOHOC
nocobue s By3oB / B. I'. [lumenoB ; mox HayuHo#t pemakiueir A. b. JloxxaukoBa. —
Mocksa : U3narensctBo FOpaiit, 2019 ; EkarepunOypr : U3a-Bo Ypai. yn-ta. — 134 c.
— (YuuBepcuretsl Poccun). — ISBN 978-5-534-10892-7 (M3natenbctBo FOpaiit). —
ISBN 978-5-7996-1924-4 (U3a-Bo Ypan. yH-Ta). — Tekct : anekrponHbii / IBC
FOpaiir [caiiT]. — URL:

Y4eOHO-MeTOauYeCKast

1. Jdmutpuea M.B. UucneHHble METOABI U IPOIPAMMUPOBAHUE: METOAMYECKHUE yKa3aHUs IS
CaMOCTOSTEIIbHOW paboThl OakanaBpoB HarpasiaeHus moaroroBku 04.03.01 Xumwus.: yuel.-
METOI. rnocooOue. - VY IBAHOBCK: Kauanmn A.B., 2019.
http://lib.ulsu.ru/MegaPro/Download/MObject/1259

2. ImutpueBa M.B. UucrneHHsle METOABI W MPOTPaAMMHUPOBAaHHE. YUEOHO-METOAMYECKHE
pa3paboTku sl 1a00paTOPHO-MPAKTUYECKUX 3aHATUN ISl CTYAEHTOB HAIpaBlICHUS

noaroroBku OakanaBpuara 04.03.01 Xumus.: yae6.-mero. mocodue. - YiabsiHOoBCK: Kagannu
http://lib.ulsu.ru/MegaPro/Download/MObject/1258

CormnacoBaHoO:

Hauaneauk oraena HB VIV / Okynesa U.A./ //*v///

JIOKHOCTB COTPYIHHKA HAY4HOI OMOIMOTEKH »OUO Aonuch 10.06.2021

0) [IporpamMHoOe o0ecrieueHune

1. Microsoft Windows (aktyasnbhas Bepcus He Hibke Windows XP);

2. Microsoft Office Professional (akryanbnas Bepcust ve nmke Office 2003), Brirouarormas
Word, Excel, Access;

3. Nurepuer-6poysep (Internet Explorer, Opera, Mozila u T.11.).

B) [IpodeccunonanbHubie 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI
1. DaeKTPOHHO-OMOINOTEYHBIE CUCTEMBbI:

1.1. IPRbooks : 31eKTpOHHO-OMOIMOTEUHas! CUCTeMa : CalT / rpynna kommnanui A ITu
Ap Menaua. - Capatos, [2021]. — URL: http://www.iprbookshop.ru. — Pexwum mocryma: mist
3aperucTpup. nojib3opareneil. - TekcT : 3JeKTPOHHBIMN.

1.2. IOPAUT : snexTpoHHO-OHOMMOTeuHas cuctema : caiit / OO0 DieKTpoHHOE
u3natenbctBo FOPAWIT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum poctyma: s
3apEerucTpUp. Mojab30BaTeNeH. - TEKCT : JIIEKTPOHHBII.

1.3. KoHCynbTaHT CTyJeHTa : 3JEKTPOHHO-OmOmuoreuHas cucrema : cadt / OOO
[Tonurexpecypc. — Mockra, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexum noctyna: Uit 3aperucTpup. nojab3oBareneid. — TeKCT : AeKTPOHHBIH.

1.4. KoHCcynpTaHT Bpaua : 3JEKTPOHHO-OMOnMmoTeuHas cucrema : cailt / OOO Breicmras
MIKOJa OpraHu3allid W  YIpaBJIEHUS 3paBOOXpaHeHHEeM-KOMIIJIEKCHBIH  MeIUIMHCKUNA
KoHcanTHHT. — Mocka, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum mocryma: s
3aperucTpup. nojib3opareneil. — TeKCT : 3J1eKTPOHHBIM.
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1.5. Bonpmias MmeauiMHCKast OMOTMOTEKA : AJICKTPOHHO-OMOIMOTEYHAs CUCTEMA © CAlT /
0OOO Bbykam. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum pocryma:
JUISL 3aPETUCTPUP. MMOJb30BaTENEh. — TEKCT : JIIEKTPOHHBIN.

1.6. Jlanb : snexktpoHHO-OMONMHMoTeuHas cucrema : caiit / OOO 3BbC Jlanb. — CaHKT-
[MerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum goctyma: Juis 3aperucTpup.
nosb3oBaTesen. — TeKCT : 3IeKTPOHHBIM.

1.7. Znanium.com : 3neKTpOHHO-OMONMOTeYHass cucrema : caut / OOO 3HaHuyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexwum pgocryma : Ui 3aperucTpup.
MoJb30BaTeNen. - TEKCT : 3JIEKTPOHHBIIM.

1.8. Clinical Collection : KouleKuIMs JIi MEAMIMHCKUX YHHUBEPCHUTETOB, KIIMHUK,
MEIUIIMHCKIX OubIMOTEK // EBSCOhost : [moprau]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
£97828f9f7e1%40sessionmgrl02 . — Pexxum mocrtyma : Juis aBTOpH3. Moib3oBareneil. — TekcT :
3JIEKTPOHHBIMN.

1.9. Pycckuii A3bIK KaK MHOCTPAHHBIM : 3JIEKTPOHHO-O00pa30BaTEIbHBIN pecypc ist
UHOCTpaHHBIX cTyaeHToB : caiiT / OO0 Kommanus «Aii [Ilu Ap Menua». — Capatos, [2021]. —
URL: https://ros-edu.ru. — Pexxum jgocrtyma: aias 3aperucTpup. mojb3opareneid. — Teker :
3JIEKTPOHHBIMN.

2. KoncyasTanTlIliroc [DnekTpoHHBIN pecypc]: cpaBodHas mpaBoBas cuctema. /000
«Koncynprant [Imtocy - DnexktpoH. nas. - Mocksa : Koncynbrantlintoc, [2021].

3. Ba3pl JaHHBIX EPUOTUIECKUX U3TAHMIA:

3.1. ba3za naHHBIX MEPUOAMYECKUX W3JAHUM : AekTpoHHBIE XypHansl / OO0 UBUC. -
Mocksa, [2021]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexum noctyma : s
aBTOPU3. MOJIb30BaTeNei. — TeKCT : AIeKTPOHHBIH.

3.2. eLIBRARY.RU: nayunas snektponHas OuOnmoreka : caiir / OOO Hayunas
Onekrponnas bubianoreka. — Mockga, [2021]. — URL: http://elibrary.ru. — Pexxum goctyma : ajist
aBTOPU3. NIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN

3.3. «Grebennikony : snextponnas oudanoreka / U] I'pebennukoB. — Mocksa, [2021]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum mgoctyma : Ui aBTOPHS.
nosb30BaTenen. — TeKCT : 2IIEeKTPOHHBIM.

4. HauuoHaabHasi JJIeKTPOHHAasA OuOJMOTeKa : »DJIEKTpOHHas OubOIMoTEeKa
(benepanbHas rocynapcTBeHHast HH(GOpMAIMOHHAs CUCTeMaA : CallT / MUHHUCTEPCTBO KYJIbTYpPbI
P® ; PI'b. — Mocksa, [2021]. — URL: https://H36.pd. — Pexxum moctyma : 1js mosib3oBaTeseit
Hay4yHOI OubmmoTeku. — TekcT : 27eKTPOHHBIMN.

5. SMART Imagebase Il EBSCOhost : [mopTai]. - URL.:

https://ebsco.smartimagebase.com/? TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum aocTyma : sl aBTOPH3.
nojb3oBaresiel. — M3o00pakeHue : 2JIeKTpOHHBIE.

6. ®enepanbHble HHGOPMALMOHHO-00Pa30BaTe/IbHbIE OPTAJbI:

6.1. EquHoe okHO jgocTyma K oOpa3zoBaTelbHBIM pecypcaMm : (eaepalbHblii mopran /
yupeautens ®IAOY IO HPI'OIl u UT. — URL: http://window.edu.ru/ . — Tekcr :
JJIEKTPOHHBIN.

6.2. Poccwmiickoe oOpaszoBanue : ¢emepanbHblii opTan / yupemurens OTAOY IO
LIPTOITu UT. — URL: http://www.edu.ru. — TekcT : 3J€KTpOHHBIA.

7. O0pa3oBaTeabHble pecypebl Yal'y:

7.1. Dnextponnas Oubmuorexka Yal'V : monyns ABUC Mera-ITPO / OO0 «/lara
Okcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum moctyma : i mojb3oBaresiei
Hay4YHOI OMOIMoTeKu. — TeKCT : 37IeKTPOHHBIM.
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CorsacoBaHo: T
3am.Hau. YUTuT Knoukosa AB. / /7 /77 / 17.06.2021
Jlomwxnocts corpyanuka YU TuT )5(0) IIOJIITNCH JlaTa

12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJINHBI

JUis npoBeneHUs JIEKUMOHHBIX M IPAKTUYECKUX 3aHATUH HEoOXoauMa ayJuTOpHus,
OCHAIIIEHHAas! IOCKOH, a IIPY BO3MOKHOCTH KOMITBIOTEPOM U MYJIbTUMEIUHHBIM 000py10BaHUEM.
[lomemienuss Uit caMOCTOATENbHONW pabOThl OCHAILEHbl KOMIIBIOTEPHOM TEXHUKOH C
BO3MOXKHOCTBIO MOJKIIIOUEHUSI K ceTH «MHTepHeT» u o0ecreuyeHneM J0CTymna K 3JIEKTPOHHON

MH(POMaLIMOHHO-00pa30BaTENBHON cpejie, JEKTPOHHO-OUOIMOTEYHOMN CHCTEME.

13. CIEUMAJIBHBIE YCJOBUA 1JIS1 OBYYAIOIIUXCA C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 31OPOBbA

B cnydsae HeoOxomumocTH, OOydYalOmIMMCS M3 UWCIA JIMI C OTrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbsI (I10 3asBJICHUIO OOYYalOLIErocsi) MOTYT MpeiaraTbCsi OJHH W3
CIEIYIOIIUX BapUAHTOB BOCHPHUATHS UWHPOPMAIMM C YYETOM UX HMHIWBUIYaTbHBIX
MCUXO(PU3NIECKIX OCOOCHHOCTEH:

— IS JUI C HapyIICHUSMHU 3PCHUS: B TMEYAaTHOH (opMe yBelIWUeHHBIM Mpudrom; B
dbopMe 3IIEKTPOHHOTO JOKyMeHTa; B (popme ayamodaiina (mepeBo] yIeOHBIX MaTEpHAaIOB B
aymuodopmar); B medaTtHoW (opme Ha s3bike bpaiins; WHIUBHUIyadbHBIE KOHCYJIBTAIIMH C
MPHUBJICYCHUEM THDIOCYPIOTICPEBOTUNKA; WHANBUIYATHHBIC 33JaHHS M KOHCYJIbTAIUH;

— Q7S JMIl C HapyIIEHUSMU CclyXa: B Te4aTHOH ¢opme; B ¢dopMe DIEKTPOHHOTO
JIOKYMEHTA; BUJICOMaTepHAIIbl C CYOTUTPaMH; HHINBUyaTbHbIE KOHCYIBTAIIMHU C TPUBICYCHUEM
CypAOTEpEeBOIUNKA; MHAWBHUIyalIbHBIC 3a/IaHUSI U KOHCYIIbTAIlUU;

— 7S JIAI ¢ HApYIICHUSMU OMOPHO-IABUTATEIBHOIO ammapara: B Ne4aTHOM ¢opme; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; B (opme ayauodaiina, WHANBUAYAIbHBIC 3aaHUS |
KOHCYJIbTAIIHH.

B ciry4yae HEO0OXOIUMOCTH WCITIOJIb30BaHUS B y4aeOHOM rpoiiecce
YaCTHYHO/MCKITFOUATEIHPHO JIUCTAHIIMOHHBIX 00pA30BaTEIBHBIX TEXHOJIOTHHA, OpraHu3aus
pa6otsl IIIIC ¢ oOyuatomumucs ¢ OB3 u uHBanuIaMu NpeaycMaTpPUBAETCSl B AIEKTPOHHOU
UH(OPMAIIMOHHO-00pa30BaTENFHON Cpelie ¢ Y4EeTOM HX HHJWBUIYaTbHBIX MCUXO(PH3UIECKIX

0COOEHHOCTEH.
(' J 4 .'/
N UA
Pazpabotun ——=—— noueHT kadenpst BOullll  JimutpueBa M.B. 16.06.2021
MOANNCH JIOJIKHOCTD dUO
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JUCT USMEHEHUI
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TeKCT U3MEHEHHs
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Ilpunooicenue 1
IIpogheccuonanvhuvle 6a3vl OAHHBIX, UHPOPMAYUOHHO-CNPABOYUHBLE CUCTHEMDBL

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:

1.1. ludposoit oOpazoBarenbHbIil pecypc [PRsmart : anekrponHo-OubnuoTeuHas cucrema :
caiit / OOO Kommnanus «Aii [Tu Ap Menuay. - Caparos, [2022]. — URL: http://www.iprbookshop.ru.
— PexxuM moctyna: 1uis 3aperucTpup. mojap30BaTenei. - TeKCT : 31eKTPOHHBIM.

1.2. O6pasoarensHas rmiarpopma FOPAMT : oGpasoBaTenbHblil pecypc, SIEKTPOHHAs
oubnmoreka : caiit / OO0 DnextponHoe m3narenscTBo FOPAUMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxxum goctyma: st 3aperucTpup. moab30Baresie. - TEeKCT : AJIeKTPOHHBIN.

1.3. ba3a nanHbIX «3JnekTpoHHas Oubnmoreka TexHuueckoro BY3a (OBC «KoncynbraHT
CTYZIEHTa») : JNIEKTPOHHO-OnOMMoTeuHas cucrema : caidt / OO0 IMomutexpecype. — Mocksa, [2022].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyna: aiasi 3apeructpup.
IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpayda. DJIEKTPOHHAs MeIUIMHCKas OMOIMoTeKka : 6a3a JaHHbBIX @ CalT /
OOO Bpicmias 1mIKoJga OpraHu3alldd M yIOPaBIeHUS  3ApaBooXpaHeHrneM-KoMIuiekcHbIN
METUIIMHCKUI KOHCAnTHHT. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexxum nocryma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.5. bonbmast MeuIMHCKas OMOIUMOTEKA : 3JEKTPOHHO-0MOIoTe Has cucrema : caifir / OO0
bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyma: s
3aperucTpup. MoJb30BaTenei. — TeKCT : AIeKTPOHHBIH.

1.6. OBC Jlans : snekTpoHHO-OMOMMOTEeYHas cucteMa : cailt / OO0 OBC Jlanb. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexum poctyma: s 3aperucTpHp.
MOJIb30BaTeNe. — TEKCT : ANEKTPOHHBIN.

1.7. OBC Znanium.com : sneKTpoHHO-OMOIHoTeyHas cucrema : caiit / OOO 3HaHuyM. -
Mockaa, [2022]. - URL: http://znanium.com . — Pesxum gocTyna : st 3aperucTpHp. MoJb30BaTeICH.
- TekcT : AMeKTPOHHBIH.

1.8. Clinical Collection : nayuno-undopmanmonnas 6a3a ganasix EBSCO // EBSCOhost :
[moptan]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-
414b-8763-97828f9f7e1%40sessionmgrl02 . — Peskum gocTyma : Uit aBTOPU3. MMOJIb30BATENCH. —
TekcT : AIeKTPOHHBIN.
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1.9. baza nannbpIx «Pycckuii Kak HHOCTPAHHBINY : AJIEKTPOHHO-00pa30BaTEIbHBINA PECYPC IS
MHOCTpaHHBIX cTyaeHTOB : caiiT / OO0 Komnanwust «Aii [Tu Ap Menua». — Caparos, [2022]. — URL:
https://ros-edu.ru. — Pexxum goctyma: uis 3aperucTpyp. mojib3oBatesei. — TeKCT : AIeKTPOHHBIH.

2. Koncyasrantllinwce [DnekTpoHHBIH pecypc]: cmpaBouHas mpaBoBas cuctema. /000
«Koucyasrant Ilmrocy» - DiektpoH. gaH. - Mocksa : KoncynerantlLiioc, [2022].

3. ba3bl TaHHBIX MEPUOAUYECKUX U3TAHUM:

3.1. ba3a maHHbIX nepuoauuecKkux u3manuii EastView : smextponnbie xypHayibl /| OO0
MBHUC. - Mocksa, [2022]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum goctyna : s
aBTOPU3. IIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY.RU: Hnaywynas »snextpoHHass OuOimoreka : cautr / OOO Hayunas
Onekrponnas bubnaunoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum nmocrtyna : s
aBTOPU3. NOJIb30BaTeNel. — TEKCT : AIEKTPOHHBIN

3.3. DnekrponHas Oubmuoreka «M3marensckoro noma «['pedennukos» (Grebinnikon) :
snekrponHas 6ubmmoreka / OO0 UJ] I'pebennukoB. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum poctyma : Juis aBTOpW3. Moiib3oBareneil. — Tekcr :
3JIEKTPOHHBIMN.

4. @enepasbHasi TrocyaapcTBeHHass uHpopManuoHHass cucrema «HanmoHanbHas
JIEKTPOHHAsI OUOIMOTEKA | JIeKTpoHHas oubmnoTeka : caidt / ®I'BY PI'b. — Mockga, [2022]. —

URL: https://H30.pd. — Pexxum nmoctyma : Juist mosib3oBareseil HaydHou OmOmmoreku. — Teker :
3JIEKTPOHHBIMN.

5. SMART Imagebase : nayuno-undopmannonnas 6aza nanaeix EBSCO // EBSCOhost :
[mopTai]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum jgocryma : IS aBTOPH3.
nojib3oBaresieid. — Mi300pakeHue : 3JIeKTPOHHBIE.

6. @enepanbHble HHPOPMALMOHHO-00pa30BaTeIbHbIE MOPTAJIBI:

6.1. Enunoe okHO mocTyna K o0pa3oBareibHBIM pecypcam : (enepanbubiil mopran . — URL:
http://window.edu.ru/ . — TekcT : 3J€KTPOHHBIIA.

6.2. Poccuiickoe odpazoBanue : penepanbHblii mopran / yupenuteab OT'AY «PUILTO». —
URL: http://www.edu.ru. — TekcT : 3IeKTPOHHBIH.

7. O0pa3oBaTteibHble pecypebl Yal'y:

7.1. DnextpoHHass OubnmoTeuyHas cuctema Yiul'VY: Moaynb «IJIeKTpoHHash OMOIMOTEKa»
ABUC Mera-ITPO / OO0 «Jlara Dxcnpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIsl TIOJIb30BaTeNield HayqHOW OMOIMOTEKH. — TEKCT : AJIeKTPOHHBIH.

CortacoBaHo:

3am. HavanpHauka YUTuT [/ KioukoBa A.B. / Z:Zﬁ' / 27.08.2022 r.

JomxnocTs cotpynnuka YUTuT DOHUO foAnycy jlara
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