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MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma 1o JUCHHUILINHE

1. HEJIX U 3AJAYN OCBOEHUSA JTUCHUIIJINHBI:

Ilenn ocBoeHNsI IMCHUIIMHBI:

BOCIIUTAHUE y MOJIOJBIX JIIOEH BBICOKOM MAaTeMaTU4YeCKOW KYJIbTYpbl M OPHUEHTHUPOBAHUE Ha
pa3BUTHE:

- BEpPHOIO MPEACTABICHUS O POJM MaTeMaTWKU B COBPEMEHHOW IMBWIM3ALMU U MHUPOBOI
KYJIbTYpE;

- YMEHHUS JIOTUYECKH MBICIUTb, ONIEPUPOBATH C a0CTPAaKTHBIMU OOBEKTAMH;

- KOPPEKTHOCTH B YHOTPEOIIEHMH MaTeMaTW4eCKHX IOHSATHH W CHMBOJIOB ISl BBIPAKCHUS
KOJIMYECTBEHHBIX U KaU€CTBEHHBIX OTHOIIECHUI;

- OTHOILIEHMS K AUCLUUIUIMHE KaK K HEOOX0IMMOMY HHCTPYMEHTY B Oynyiiel npoQeccruoHanbHON
NEeSITENIbHOCTH.

3agauu ocBOECHMS IMCHMIIJIMHBI:

BOCIIUTAHUE y MOJIOJIBIX JIIOZIEH BBICOKOM MAaTeMaTU4YeCKOW KYJIbTYpbl M OPHUEHTHUPOBAaHUE Ha
pa3BUTHE:

- BEpPHOIO MPEACTABIEHUS O POJM MaTeMaTHKH B COBPEMEHHOW IMBWIM3ALMU M MHUPOBOI
KyIbType,

- YMEHHUSI IOTUYECKU MBICIUTh, ONEPUPOBATH C A0CTPAKTHBIMU OObEKTAMH;

- KOPpPEKTHOCTH B YMNOTPEOJIEHHMM MaTeMaTH4YECKUX MOHSITUA M CHMBOJIOB JUISL BBIpa’KEHUS
KOJTMYECTBEHHBIX U KaU€CTBEHHBIX OTHOIICHUI;

- OTHOILEHUS K AUCLUILIMHE KaK K HEOOXOAMMOMY MHCTPYMEHTY B Oyayiiel npogecCHOHaIbHON
JESTEIILHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

o JlucumiuimHa «YuUCIIEHHBIE METOOBl M TPOTPAMMHUPOBAHHE» SIBJISCTCS BapHATUBHOU
nucnuIuiHOM Onoka b1 mucnunmia denepanbHOro rocyJapcTBEHHOTO 00pa30BaTEILHOTO
crangapra Bbeiciiero obpaszoBanust (OPI'OC BO) mo nampanenuto mnoarotoBku 04.03.01
Xumus (ypoBeHb OakaaBpHata);

e Jlnsd w3ydeHWs] JaHHOW JUCHUILIMHBI HEOOXOIUMBI 0a30BbIE 3HAHHS IIKOJBHOTO Kypca
WHPOPMATHKH, a TaKKe TUCIUMILTHHBL « THpOopMaTHKay;

e JlucumiuimHa «YWCIEHHBIE METOJBl W  MPOTPaMMHUpPOBAHME»  SBISICTCS  OOIIUM
TEOPETHUYECKMM M METOJIOJIOTHYECKAM OCHOBAaHHMEM JUII BCEX MAaTEeMaTHYeCKHX U
€CTeCTBEHHOHAY4YHBIX TuciuIuinH, Bxoaammx B OITOII 6akanapa.

3. IEPEYEHbB INIAHUPYEMBbBIX PE3YJBTATOB OBYUEHUSI 11O
NUCHHUILIMHE, COOTHECEHBIX C INIAHUPYEMbBIMU PE3YJIbTATAMH
OCBOEHUS OCHOBHOM MPO®ECCUOHAJIBHON
OBPA3OBATEJBLHOM ITPOT'PAMMBI

KOI[ 1 HAUMCHOBAHHC Hepequb IJIAHUPYCMBIX PE3YJIbTATOB 06y[IeHI/I}I 1o
peaJmsyeMoﬁ KOMIICTCHIIN U JUCITUITIIMHE (MOI[yJ'IIO), COOTHECCHHLIX C HHAUKATOpaMU
JOCTH>KEHUS KOMIIETCHITHI

K -5 3HaTh. (QyHAaMEHTaJlbHBIE OCHOBBI HMH(OPMATHKH U
MOJIb30BaHUSA  BBIUMCIUTENBHOW  TEeXHUKOM  (0a3bl
Crocoben oJIy4aThb U | maHHBIX, napanieibHbIC U pacnpenciaeHHbIC
o0OpabaTbIBaTh pe3yNbTaThl | BHIYUCIUTEIbHBIE CHUCTEMBI); METOABI PELICHUs CHUCTEM
JIMHENHBIX YpaBHEHWI; METO bl YUCJIEHHOTO
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HayY4YHBIX OKCIICPUMCHTOB C | HHTCTPUPOBAHMA, METObI peuICHus
OMOILBIO coBpeMeHHbIX | AUPPEPEHUMANBHBIX  yPABHEHHH; METOIBl  PCLICHHS

KOMIIBIOTCPHBIX TEXHOJIOT Ui

HEJIMHENHBIX YPaBHECHUN

YMerb. IPUMEHATh IOJYYECHHBIC 3HAHUA Ul aHAIN3a
OCHOBHBIX 3aJa4, THIHWYHBIX JJI €CTECTBEHHOHAYYHBIX
JUCUUIIIMH, W BJIAJETh IIPUEMaMM pELICHUS TaKUX
3aJad; HCHOJB30BaTh IPOrpaMMHOE  oOecledyeHue
KOMIIBIOTEPOB Ul IUIAHUPOBAHHUS  XUMHYECKUX
VCCJIEI0BAHUM, aHAJIN3a DKCIIEPUMEHTAIbHBIX JTaHHBIX U
MOJArOTOBKH ITyOIHKaIUil

BJ'la]IeTbZ HaBbBIKAMU peHIeHI/IH CCTGCTBGHHOH&y‘IHBIX
3a7a4

4. ObIIAA TPYAOEMKOCTD JUCHUTIJIMHBI

4.1. O0beM ITMCHMILIHHBI B 32a4eTHBIX equHUIAX (Bcero) 3 3E
4.2. O0beM TUCIUNJIMHBI M0 BUIAM Y4e0HOi padoThl (B Yacax)

Bun yuyeoHoi

KoanuyectBo yacoB 108 (popma o0yueHusi__ouHasi )

padoThI Bcero no niany B T.4. 110 ceMecTpaMm
8

1 2 3
KonrtakTtHas pabora
obyuaiommxcs ¢ 84/28* 84/28*
MpernojaBaTesieM B
coOoTBEeTCTBUU C Y]I
AyauTopHbIE
3aHSTHS:
JIEKIIUA 28 28
CEeMHUHApHhI U
MPaKTUYECKHE 28 28
3aHATUS
1ab0paTOpHbBIC
paboThI, 28/28* 28/28*
MPAKTUKYMBbI
CamocTtosTenpHas 24 24
pabota

dopma TeKkylero
KOHTPOJISl 3HAaHUH U
KOHTPOJIS
CaMOCTOSTEIIbHON
paboTHI:
TECTUPOBAHUE,
KOHTp. paboTa,
KOJJIOKBUYM,

pedepar u ap.(ue

TectupoBaHue, yCTHBIN OIPOC
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MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO
o . Dopma
VIBSHOBCKHI FOCYJapCTBEHHbBIN YHUBEPCHTET
@ - Pabouast mporpaMma 1o JUCHHUILINHE
MeHee 2 BUJIOB)
KprOBaSI pa60Ta HC NIPCAYCMOTPCHA
Bunel
MIPOMEKYTOYHOU
P T 3auyem
aTTecTaluu
(3K3aMeH, 3a4er)
Bcero gacos no
108/28* 108/28*
JUCHUITIIINHE

*B cnyyae HeobXo0umocmu uUcCnoib308aHus 6 y4eOHoM npoyecce 4aCMUYHO/UCKTIOUUMENbHO
OUCMAHYUOHHBIX  00PA308AMENbHBIX MEXHON02Ull 6 mabauye uepe3 cleul YKA3bl8aemcst
Koauvyecmeo uacos pabomer IIIIC ¢ obyuarowumuca 0ns nposedeHuss 3aHAMUL 8
OUCMAHYUOHHOM hopmame ¢ NPUMEHEHUEM INIeKMPOHHO20 00YUeHUs.

4.3. Conep:xkanue QMCUMILUIMHBI. PacnpenesieHue 4acoB mo TeMaM M BHIaM yuyeOHO
padoThI:

®opma oOydeHHs _oYHas_

Buabl yueOHbIX 3aHATHH dopma
AyIMTOpHBIE 3aHATHS TeKyuer
JabopaTo3aHATHS B
Ha3Banue u MPaKTU4€ CamocTos
Bcero pHble MHTEPAKT KOHTPOJI
pa3esnoB U TeM cKHe . |TeabHasi
JIEKIHH padoThl, | HBHOM |
3aHATHS, padora .
npakTuky ¢opme 3HAHUI
CeMHHaph
M
1 2 3 4 5 6 7 8
Paznen 1. OcHoBHBIE MpHEMBI paboTHI ¢ Tporpammoii Microsoft Excel.

1. OcHoBHBIE Tectupo
MpHEeMbI pPabOTHI C 14 4 4 4% 4 5 BaHUE,
MPOrpamMMoOit YCTHBIN
Microsoft Excel. OIpoc

Pa3znen 2. OCHOBBI MaTeMaTUYECKOTO MOJCIUPOBAHUS.
2. OCHOBBI Tectupo
MaTeMaTH4eCKOTro BaHUE
16 4 4 4* 4 4 2
MOJETUPOBAHUSI. YCTHBIN
0TpocC
Paznen 3. Teopust npuOIMIKEHHBIX BEIUUCIEHUH.
3. [IpubnmxeHHbIC Tectupo
qucha. BaHUE
16 4 4 4* 4 4 ,
YCTHBIN
0npoc
Pasnen 4. HucneHHble METOIbI pEIIEHUS] YPABHEHHUH U CUCTEM YpaBHEHUM.
4. YucneHHsbie Tectupo
METO/Ibl PEIICHUS BaHUE
/b Pe 16 4 4 4* 4 4 :
ypaBHEHUU U YCTHBIN
CUCTEM ypaBHEHMII. 0npoc
Pa3znea S. PerpeccuoHHbIl aHAIINS.
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MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma 1o JUCHHUILINHE

5. Perpeccuonnslit Tectupo

ananu3. Meroz 14 4 4 4% 4 5 BaHME,

HaUMEHBIINX YCTHBIN

KBaJIpaToB. OIpoc
Pa3nes 6. MeTopl 4MCIEHHOIO HHTETPUPOBAHUSL.

6. MeTo1eI Tectupo

YHCJIEHHOTO BaHUE,

HUHTETpPUPOBAHUS. YCTHBIN

Merto bt OIpocC

NpAMOYTOIbHUKOB, 16 4 4 4% 4 4

Tpaneuui,

Cumricona.

Ksagparypnsie

dhopmynsl ["aycca.

Yuciaa Koreca.

Pasnen 7. UncneHHbie METOIBI pEIICHUST OOBIKHOBEHHBIX TU(PHEPEHITNATHHBIX YPABHCHHI.

7. UucneHHsie Tectupo
METOJIbI PEIICHHUS BaHWE,
OOBIKHOBEHHBIX YCTHBIN
g depeHnnaibHbI 16 4 4 4* 4 4 ompoc
X YpaBHEHHI
MIEPBOTO MOPSJIKA.
Merton Diinepa.
BCET'O 108/28* 28 28 28* 28 24
* - Konuuecmeo yacos, nposoOUMbIX 8 UHMEPAKMUBHOU opme
5. COAEPXXAHMUE JUCLHUIIJINHBI

Paznen 1. OcHoBHBIE pHEMBbI padoThl ¢ mporpammoii Microsoft Excel.
Tema 1. OcHOBHBIE IpHEMBI PabOTHI ¢ mporpammoii Microsoft Excel.

Bomnpocs! k Teme:

e OcHoBHBbIE TpueMBbI paboThl ¢ mporpammoii Microsoft Excel.

e Paboune kHUTH.

e Pabouwne nuCTHI.

e lcnonws3zoBaHue Gopmy: s BBIMOTHEHUS BHIYUCICHHM.

e Tlopsaok BeIMOTHEHUS apU(METHIECKIX OTIepallnil.

e lcnonb3oBaHUE BCTPOCHHBIX ()YHKITHIA.

e AOCONIOTHBIE M OTHOCUTEIBHBIE CCHUIKHM Ha SYCHKH.

e JluamazoHBI sUEEK.

e Maccussl.

e BrimonHeHHe MAaTPUYHBIX OTMIEPAIIHIA.

e Tuns! nanaeix B MS Excel.
Pa3nes 2. OcHOBBI MATEMAaTH4YeCKOI0 MOICJIMPOBAHMS.
Tema 2. OCHOBBI MaTEMaTHYECKOTO MOICTUPOBAHHUSL.
®opma A Crpannna 5 u3 30



MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma 1o JUCHHUILINHE

Bomnpocsl k Teme:

. OCHOBBI MATEMATHYECKOTO MOJCIIMPOBAHUA.

. OCHOBHBIE dTaIbl MATEMATHYECKOTO MOACIIMPOBAHUA.
o Kraccudukanus MmareMaTHUECKUX MOJIENCH.

Paznen 3. Teopusi npud/InKeHHbIX BHIYMCIEHH .

Tema 3. [IpubmkeHHbIE YUCTA.

Bomnpocsl k Teme:

[IpubnmxeHHble yncna.

[IpaBuna 3anucu npuOIMKEHHBIX YUCEN.

Teopust npuOINKEHHBIX BBIYUCICHUH.

AGCOIOTHAS M OTHOCUTEJIbHAS MTOTPEIIHOCTb.

[TorpemHocTh BeIuMCIeHUsT QYHKIMHU OJJHOW U HECKOJIBKUX MEPEMEHHBIX.
[TorpemHocTH cnokeHus: NPUOIMKEHHBIX YHCEN.

[TorpemHocTy BBIYUTAHUS TPUOTMKEHHBIX YHCETT.

[TorpemHocTy yMHOXK€EHUSI TPUOIMIKEHHBIX YHCE.

[TorpemHocTy neneHust npuOIMKEHHBIX YHCEIL.

Pasnen 4. UncieHHble MeTOIbI pelliecHUs] YPABHEHUI M CHCTEM YPaBHEHUIA.

Tema 4. UucneHHbIE METOIBI PEIICHUS YPABHEHUN M CHCTEM YPaBHEHUH.

Pa3nen 5. PerpeccnoHHbIii aHAIM3.

Tema 5. Perpeccuonnblii aHanmn3. MeTo1 HAMMEHBIITUX KBaJIPaTOB.

Pa3nen 6. MeToabl YHCJIEHHOT0 HHTETPHUPOBAHUS.

Tema 6. MeToabl YHCIEHHOTO HMHTETPUPOBAHUA. MeTOABI NPSIMOYTOJBHUKOB, Tpameluid,
Cumrncona. KBagpatypusie dopmynsl ['aycca. HUucna Koreca.

Pasnen 7. UwucieHHble MeTOAbI pellleHHs] OOBIKHOBEHHBIX AH(p(epeHnnaTIbHBIX
YPaBHEHHI1.

Tema 7. UucneHHble MeTOAbl pElICHHS OOBIKHOBEHHBIX JU(QepeHInanbHbIX ypaBHEHUH
IIEPBOTO MOPSJIKA.

6. TEMbI IPAKTUYECKNX 1 CEMUHAPCKHUX 3AHATUI

Pa3znen 1. OcHoBHBIE IpHeMBbI padoThl ¢ mporpammoii Microsoft Excel.

®opma A Crpannna 6 u3 30



MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma 1o JUCHHUILINHE

Tema 1. OcHoBHbIe TpreMbI paboThI ¢ mporpamMmmoii Microsoft Excel.

Bomnpocsl k Teme:

e OcHoBHEbIE ITpHEMBI paboThI ¢ porpammoii Microsoft Excel.
e Pabouwne kHuUTH.

o PaGoune nucTHI

e Hcnonp3oBanue GopMyI ISl BBITIOJHEHHS BEIYHCIICHUH.
e Ilopsaok BbIIOJHEHUS apu(PMETUUECKUX OTepaLini.

e lcnonb3oBaHUE BCTPOCHHBIX ()YHKIIHIA.

e AOCOJIIOTHBIE M OTHOCUTENbHBIE CCHUIKH HA SYEHKH.

e JInama3oHBbI sSUEEK.

e Maccussl.

o BrIlToONHEHNE MAaTPUYHBIX ONIEPALUIA.

e Tunsl nanueix B MS Excel.

Paspnen 2. OCHOBBI MATEMATHYECKOI0 MOAC/IMPOBAHMS.

Tema 2. OCHOBBI MAaTEMaTHYECKOTO MOJICITUPOBAHHS.

Bomnpocsl k Teme:

o OCHOBBI MaATEMATHUYCCKOT' O MOJIeJ'II/IpOBaHI/ISI.

e OCHOBHBIE ATaIlbl MATEMATUYECKOTO MOJEITUPOBAHNS .
o Kraccuduxanus MareMaTHIeCKUX MOJIEIICH.

Pa3nen 3. Teopusi npudIHsKeHHBIX BHIYHCIEHH.

Tema 3. [IpuGmmxkeHHbIC YHCTIA.

Bonpocsl k Teme:

o [IpubnuxeHHbIe YUCIA.

e [lIpaBuna 3anucu NpUOIMKEHHBIX YHCEI.
Teopust mpuOIMKEHHBIX BBIYUCICHUH.
AOCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTb.

HOl"peI_HHOCTI/I CJIIOKCHHUA HpI/I6HI/I)KeHHLIX YHUCCII.
HOl"peI_HHOCTI/I BbIYMTaHUA HpI/I6HI/I)KeHHLIX YHUCCII.
HOl"peI_HHOCTI/I YMHOKCHUA HpI/I6HI/I)KeHHLIX YHUCCII.
HOl"peI_HHOCTI/I ACIICHUA HpI/I6J'II/I)KCHHbIX YHUCCII.

HOFpeH_IHOCTb BBIYUCIICHUA Q)YHKHI/II/I OHHOﬁ 1 HCCKOJIBKHUX IICPCMCHHBIX.

Pa3gen 4. UnciieHHbIe METOABI PELICHUS YPABHEHUH U CHCTEM YPaBHEHHUH.

Tema 4. YucneHHble METO/IbI peLLICHHs YPABHEHUN U CHCTEM YpaBHEHMH.

Pa3nen 5. PerpeccuonHblii anaans.

Tema 5. PerpeccuonHslil ananu3. MeToj] HAaUMEHBIITNX KBaIpaToB.

®opma A
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MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma 1o JUCHHUILINHE

Paznen 6. MeToabl YMCIEHHOTO HHTETPHUPOBAHUS.

Tema 6. MeToapl YHCICHHOTO HMHTETPUPOBAHUS. MeETOAbI MPSAMOYrOJBHUKOB, TpPAICIH,
Cumncona. KBagparypusie popmyinsr ['aycca. Uncna KoTteca.

Pazgen 7. YmumciaeHHble MeTOAbI pelleHHs OOBIKHOBeHHBIX AU depeHINATBHBIX
YPaBHEHHI.

Tema 7. UYucneHHble METOJbl pEHIEHHUS] OOBIKHOBEHHBIX IU(GEpEeHLINaTIbHbIX YpaBHEHHM
MIEPBOTO MOPSJIKA.

7. JIABOPATOPHBIE PABOTBI, IPAKTUKYMbI
Tema 1. Berunciaenusi B Excel. Ucnosib3oBanue macrepa pyHnkuuii. (4 gaca)

Heab padotbl: Hayuuth cryzaeHTa ucnosib3oBaTh MacTep GYHKIUN Ui peaaKTUPOBAHUS

dhopmy.
IHopsiaok BbINOJIHEHHS PA0OTHI:

3amanue 1. Mcnons3oBaHne UMEH siueek B (hopmyriax.

Brruncnuthb 3HaueHne
1+ x

Z =
4.y
JUISl pa3/IMYHbIX 3HAYEHUH X U Y, 3a]aBa€MbIX MOJIb30BATEIISIMHU.

3ajanue 2. MHOTOKpAaTHOE BBIYHMCIICHUE 110 (OPMYJIE.
Boruncnuth 3HaueHue

1+ x
Z =
4.y
I 3HaYeHn X 1 Y, 3aJaHHBIX TaOIuIeH
X -4 -2 0 2 4 6
Y 1 4 7 10 13 16

3aganue 3. BerunciieHne B IJI0CKOM TaOIuIIe.
[TepenmenoBats nuct 3 B «Tabnuma GyHKIuU 2-X mepeMeHHbIX». BIUUCINTh 3HaUeHNE
1+x
4-y
JUIS BCEX BO3MOXHBIX Map 3HaueHWid X W Y, U3MEHSAIOIIUXCS CIEAyoImM obpazom: X
HU3MEHseTCs OT -4 10 6 ¢ maroMm 2, a Y u3MeHsieTcs ot 1 1o 16 ¢ marom 3.

Z:

3aganue 4. Co3nanue TaONUIBI TPUTOHOMETPUUECKUX (YHKIMH M HCHOJIB30BAHHEM MacTepa
(b yHKIIHIA.

3ananue 5. Pacuer konebaHui.
Oto0pa3uth rpaduuecku 3aryxaroniue konebanus 3a Bpems t ot 0 go 50. 3aBucumocts
aAMIUTUTYIBI X OT BpeMeHU ¢t ONMUCHIBAETCS B BUJIE
— —&t 3
x = Age “Tsin(wt + @) ,

®opma A Crpannna 8 uz 30




MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO
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-
rae A,=50, §=0,1, ¢, =0. 3nauenue w paccuutbiBacTcsi 10 Qopmyne w = 4wl — §2.
3HaueHue wy NpUHATH paBHbIM 0,7. 3a1aHUE BBINOJHUTH Ha JIUCTE 5, KOTOPOMY IIPUCBOUTH UMS
«Pacuer xonebanuii».

3asanue 6. Boruncienue miomaay U yrioB TPEYrojabHUKA.
JlaHbl TPU CTOPOHBI TPEyrojbHUKA a,0,C. TpeOyeTcs: BHIYUCIUTD:
1. [Tnomane purypst o Gopmyne I'epona

s=\p—a)p-D)(p— o),

/i€ p — HOJyNEPUMETP.
2. VIuBl TPeyroNbHHUKA, HCTONE3ys TeOpeMy KOCHHYcoB a- = b® + ¢* —2bc - cosa, rie a —
YI0JI, JIEKAIHUA MPOTHUB CTOPOHHI a.

Bomnpocsl k Teme:

Haznauenune Mactepa pyHkimii.

CriocoOnI BbI30Ba Mactepa pyHKIHH.

[Topsinox BBOJa PyHKIMU C HcTIONb30BaHHEeM MacTepa QyHKIHMA.

BBon aprymMeHTOB QyHKIIMH.

BBoj Bi1okeHHBIX (DYHKIIUHA U CIIOKHBIX (POPMYIL.

PenaktupoBanue ¢pyHKIMil ¢ ncnosib3oBanreM MacTepa QyHKIHMA.

Tema 2. Peanuzanusi pa3BeTBJISIIOMIMXCSA aJIropuT™MoB. (4 daca).
Lesan paGoThl: HAYYHUTH CTYACHTA PEIAKTUPOBATH TAOJUIIBL.

Iopsinok BbINOJIHEHHS PA0OTHI:

3aganue 1. Mcnosiib30BaHMe BhIpAXKEHU CPABHEHHUS B YCIOBUSX.
Ha nucte 1 B stueiixke B2 oopMuTh BeIUMCIIEHNE 3HAYEHUS BRIPAKCHUS
v, =In{x* — 10x) .
Slueiike A2 npuCBOUTH MMs X, KOTOPO€ MCIIOJIb30BaTh B BblpaxkeHUHW. Eciy BblUMCIICHHE
HEBO3MOXKHO, TO BBIJIaTh COOOIIeHNE «BhIUuncIeHe HEBOZMOXKHO.

o 1
B sgeiike C2 BRIYMCINTE 3HAUECHHUE BBIPAXCHUA Va2 = ; Ecnu BpIUmciaeHune HCBO3MO>XHO, TO

BBIJIATH COOOIIEeHHE «BhIUnCIIeHHE HEBO3MOXKHOY.
[ToxncraBnsis B siueiiky A2 paziauyHble 3HadeHus X=-7, x=0, x=12, BBIYMCIUTL 3HAYEHUS
BBIPaXKCHUM.

3ananue 2. Mcrnionb30BaHuE JOrMUECKUX (GYHKUIUH B YCIOBUSX.
Ha nucte 2 oopMuUTh BBIUUCIIEHUE 3HAYCHUS

_ Infx®—10x)
x+7
Ecnu Beruncnenue HECBO3MOXXHO, TO BbIAATh COO6H_ICHI/IC «BprunciieHue HeBO3MOKHO).

Boruncnuth 3Hauenue Y npu x=6, x=-7, x=20, U3MeHss 3HAUYCHUS X B SUCHKE.

3aganue 3. Bnoxennas ¢pynkuus ECJIN.

Ha nucre 3 npu BeIYMCICHUN 3HaYE€HUs Y U3 3a/laHusl 2 BbIIATh OJTHO U3 cooOImeHuil: «Jlenenue
Ha HOJbY», «OTpuLAaTeNbHOE 3HadeHHe nojJ Jjorapupmom», «HyneBoe 3HaueHHe M0A
norapupmMom».

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

3apanue 4. [loctpoenne TabnuIbl PyHKIHUN C BETBICHUSMH.
Ha nucte 4 noctpouts Tabauiy GpyHKIHH
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x?—4ecmux <1,

YV=9-34+y9—-(x—4)% ecmnx e (1;7),
2x —17,ecmux = 7.
Ha untepsane [-3;11] ¢ marom 1.
3HaueHus X 3aHECTH B CTPOKY, UCIOJIb3ysl aBTO3aIl0IHEHHUE.
[ToctpouTts rpaduk hyHKINHM, HCTIONB3YS MacTep quarpaMm.

3aganue 5. @ynkiuu CYHETECJIN u CYMMECIIA.
Ha nmucte 5 coznate MmaccuB A o popmyne

a; = cos(m + i), i=1,...10.
BBIYuCIUTE CyMMY M KOJTMYECTBO OTPHIIATEILHBIX 3JIEMEHTOB MacCHBA.

3ananue 6. Pacuer peTUHIOB.
CO3Z[aTB q)afm C HUCXOOHBIMU JOaHHBIMHU <<BaJ'IJ'IBI CTYJIGHTOB 3a KOHTpOJ'II:HI:IG TOYKU II0
nH(pOpMAaTUKE.
Jlo6aBuTh aBa cTonbma «KomruecTBo momyckoB» u «PeTHHTY. 3aHECTH HCXOAHBIC TaHHBIE.
Breruucnute 3HaueHuss B crtosidne «PedTwHTY creayrommMm o0pa3oM: eclu Yy CTyACHTa HET
MPOMYCKOB, TO PEUTHHT paBeH CpeIHEeMY Oaly, a €Cld €CTh MPOMYCKH, TO €ro PEeUTHHT
yMEHbIIIaeTcsl Ha 5 GaJlyIoB.
Jo6aButh cronben «OreHKa», COAEpX AIIUN OIEHKY MO MATHOAUTBHOW CHCTEME, MUCXOJs M3
peUTHHTA:

0-24 6amnoB — 2, 25-49 6amnos — 3, 50-740amna - 4, Beimie 75 0amioB — 5.
Jlo6aBuTh crosider; «3auer» B KOTOPOM OYAET CTOSITh 3HAYEHUE «CIaHO» WM «HE CIaHO» B
3aBHCHMOCTH OT 3HAUYEHUS OLICHKHU.

3aganue 7. 3amada o BKIIAJax.

OnpenenuThb, Kakas cyMMa OyeT Ha cueTe, eciii HadanbHbIA BKiIaa 150000 py0. pa3MenieH nosu
12% ronoBeIX Ha 3 roaa, a MPOLEHTHI HAYUCIAIOTCA KaxKible oyiroa. OnpeaennuTsb, T0CTaTOYHO
T OyJeT 3TOW CYMMBI JIJIs1 TOKYIKK JoMa cTouMocThio 250000 pyO.

N3menuTh HavanpHb BKIaA Ha 180000 pyo. [Ipocinenuts 3a u3BMEHEHHUEM PE3YyIbTATOB.

3ananue 8. BriunciieHue KOpHEH KBaIpaTHOTO YpaBHEHUS.

[TepeliTn Ha HOBBIN JUCT M TPUCBOUTH eMy UM Kopuu. Co3narh TaOauIly Il BBIYUCICHUS U
BBIBOJIa KOPHEH KBAJIpaTHOTO YPaBHEHUS.

Jatb ums sueiikam, rae cogepxarcs Ko3h(UIUeHTh KBaAPATHOTO YPaBHEHUSI.

3anectu (popmyiy JIsl BBIYMCICHUS JUCKPUMHUHAHTA. AHATU3UPYS TUCKPUMHUHAHT, C IOMOIIIBIO
BrnoxkeHHol ¢ynkuuu ECJIM oToOpa3uth 0oaHO U3 cooOuieHuil: «YpaBHEHHE HE HMeEeT
NEHUCTBUTENBbHBIX KOpHEH», «YpaBHEHHE HMEET JBa JICUCTBUTENBbHBIX KOPHS», «YpaBHEHUE
HMMEET JIBa OJMHAKOBBIX KOPHSD.

Bomnpocsl k Teme:

Haznauenue gpynxiuu ECJIM. KonndecTBo napaMeTpoB ¥ X Ha3HAUEHHE.

Crpyxtypa ycnosus ynkuun ECJIN.

BoIpaskeHus1 OTHOIIEHHUS: OTIEPALlUH, ONIEPAH/IbI, IPUMEPBI.

Jlorndeckue onepannu: Ha3BaHNE, HA3HAYEHNUE NIapaMETPOB.

BrioxeHnHble ycnoBusi. BapuaHThl BIOXKEHUS.

OTto0OpaxkeHne TeKcToBbIX coobuienuii B ¢pynkiuun ECJIN.

[logcuer xomuuecTBa S4€€K BHYTPH JAMANA30HA, YIOBJIETBOPSIOIMIMX 3aJaHHOMY
KPUTEPHIO.

e CyMMHpOBaHUE SIYEEK, 3aJaHHBIX KPUTEPUEM.
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Tema 3. BolunciieHHsI ¢ y4eTOM norpemHocreii. (4 vaca).
Heas paGoThl: HAYYUTh CTYACHTOB BBINOJIHEHUIO BBIUMUCICHUN (CJIOKEHHE, BBIYMTAHUE,
YMHOJKEHHE, JISJICHHE) C YYETOM a0COJIIOTHON U OTHOCUTEJILHOM MOTPEIIHOCTEM.

HOpﬂIlOK BbIITOJTHCHHUA paﬁon:

[Mycte a,b,X,y — npuOIMKEHHBIC YMCIIa ¢ BEPHBIMH 3HAYAIIUMHU idpamu. Beraucnure

ab—x
=
y
1 OLICHUTE NOTPEIIHOCTD PE3YJIbTATA.
/laHHBIC IO BApDHAHTAM:
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 10,0836 | 0,755 | -1,43

Pe3y.]'II>TaTI)I pacuye€ToOB PACIIOJIOKHUTEC B Ta6n1/1uax:

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

Az, Az, Az

oL, oL, oz

rne z, =ab, z,=2,—x,z=12,1y.

1. 3aIoJIHUTe MEepBYyIO Ta6J'II/II_Iy, OonpcacIiNB a0COJIIOTHEIE NOTrpCITHOCTU UCXOJHBIX TaHHBIX
10 U3BCCTHBIM BCPHBIM 3HAYAIlIUM umbpaM.

2. OneHuTe NorpenHocTi
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z,=ab.

Jl7st 5TOro HaauTe MPOU3BEACHHE Z,, BOSEMHTE €r0 OKPYIJIEHHOE 3HaYECHUE, HauauTe oz, (1o
U3BECTHOI opmyie) U Az, , HailiuTe BepHbIE 3HAYalMe LU(PBI Z, U 3AMULIUTE OTBET.

3. OneHnTe MOTPEeIHOCTH
z,=2,—X.

JI7s1 5TOro BBIYMCINMTE PA3HOCTE Z,, HalauTe Az, U OL,, HAUIUTE BEPHBIC 3HAYAIIUE UUMPHI Z,
U 3aIUIINTE OTBET.

4, Or1ieHuTe MOTPEITHOCTH
z=12,1y.

Jljig 3TOrO HAalWIUTE YaCTHOE Z , BO3bMUTE €r0 OKPYIJIEHHOE 3HauUeHue, HaauTe OZ (1o
M3BECTHOM opMyIie) U Az , HAAUTE BEpHbIC 3HAYAIINE MUPPHI Z U 3aIUIIUTE OTBET.

Bomnpocsl k Teme:

o AOCOIOTHAS W OTHOCHUTEINIbHAS MOTPEIIHOCTH NMPUOIMKEHHBIX YUCEN U MPaBHIIO HX
3aIHCH.

. Bepnrbie 3navanye mudpel mpuOIMKEHHBIX YHCEIT.

. Haxosxienne abcoFOTHOM MOTPEIIHOCTH TI0 BEPHBIM I dpam.

o [IpaBuio okpyriaeHus Yncen.

o [IpaBuiio 3anucu NpuOINKEHHBIX YUCEIL.

. O1nieHKa BIMSHUS TOTPEUTHOCTEH.

. OreHka norpenrHocTeil apuhMeTUIECKUX ACHCTBU.

Tema 4. UncieHHbIe METOIbI pellieHUs1 YpaBHeHHii. (4 daca).

Leanb paGoThi: HAYYUTH CTYJICHTOB YHCICHHBIM METOJIAM PEUICHUS YPaBHEHUH (METO/] IPOCTON
uTepanuu, Meto1 kacarelbHbIXx (HptoToHa-Padcona).

Ilopsinok BbINOJTHEHHS PAdOTHI:
3aganue 1. C noMomIpI0 METOAa MPOCTOM UTEpALlMU BBITIOJIHUTD CIEAYIOIINE 3aJaHUS:

1.  Haiigure Bce KOpHU ypaBHEHUs
lg(x* —=1) + (x—5)* =40
¢ abCOIIOTHOI TMOTPeNTHOCTRIO He Xyxke 1078 .

2.  Haiigure KOpHU ypaBHEHUS
sin(x? —1) + "™ =2x -5
¢ abCOMIOTHO TOTPEIHOCThIO He Xyxke 1078,
3. HaiiTi npoueHTHOE co/iepKaHKe YIIIEKUCIIOTo ra3a B peakuu
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2CO0+0, < 2CO,,
KOTOPOE OTIPECISCTCS] ypaBHEHUEM
(p/k? =1)x* +3x—-2=0,
rne p- naBienue, k- nocrosiHaas paBHoBecus. [Ipunsate p = 1, k = 1,648,

4.  HaiiguTe KOpHU YpaBHEHUSI
(x—2)%-e* =7
C TOYHOCTBIO 710 10 3HAKOB MOCIIE 3anATOM.
5.  Haiiaure kopeHb ypaBHEHUS
12x
1+x?

x%sin x +15 =

Ha oTpeske [0,5] ¢ TouHOCThIO /10 6 3HAYaIMX HUPP.
6. Temmeparypa kumeHus pacTtBopa OeH3oja B Toiryoje (t) 3aBHCHT OT MacCOBOW JIOJIH
OeH30J1a CIIEYIOUUM 00pa3oM:

d
t=a+bo+co’+—+e-lgw
w

(@, % —maccoBas o5t 6eH30J1a B KHIKOCTH).
a=110.9, b=-0.35  ¢=0.001, d =-0.00099, e=-2.24

KaxoB moimkeH ObITh COCTaB KUAKOCTH (10151 OCH30J1a ¥ TOJIyoJia), 4TOOBI TeMIiepaTypa
ee kuneHns O6bima 96.7° C?

7. 3aBHCHMOCTb TEMIOEMKOCTH METAaHA OT TeMIIEPATyPhl ONUCHIBAETCS YPABHEHHEM
C,=a+bT +cT?+digT.

C TOYHOCTBIO 10 THICAYHBIX JOJEH Tpaayca ONpeAenuTe TemiepaTrypy, MpH KOTOpoil

TEIIOEMKOCTh MeTaHa cocTaBuT 60,1 ﬂ—ofc ,a=160.1, b=0.181,¢c=-6.02:10°,d =
Mo - K

-69.92.
8. Haitnure Bce neliCTBUTENBHBIE KOPHU YPABHEHHUS
x®—0,2x*> +05x+15=0.
9. Haitnure Bce neliCTBUTENIbHBIE KOPHU YPABHEHUS
x* +8x% —12x* +104x—-20=0
¢ aBCOMIOTHOI MorpemHocThio He Menee 1-107%,

10. MaccoBas mons OeH3oia B PaBHOBECHOM Mape Haj KUAKOW cMmecblo (o, %) OeH3oi-
TOJIyOJI B 3aBUCHMOCTH OT €ro MaccoBOil Jomu B pacTBope (X, %) THOTUUHSETCS
YpPaBHEHUIO

w=ax*+bx*+cx? +dx+e,a=-3.9-107, b=3.9-10% ¢ =-0.023, d = 2.26, e=0.

IIpu kakoM cocTaBe )KHMJIKOCTH cojiep>kanue OeH3ona B nape coctaBut 80.5%?

3agaHI/Ie 2.C MMOMOIIBIO METOJAa KaCATCIIbHBIX BBIIIOJIHUTH CIICAYIOIINC 3a/IaHUSA:
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TouHOCTH OTBETOB Ha BOIIPOCHI B 3a/aHUAX JOJDKHA ObITH cienyromiei: ans pH — Tpu 3Haka
MOCTIe 3aIsITOM; /Ul KOHIEHTpauil — 4 3Havamme HUQpsl (3HaYamme UQpel — 3TO HUQPHI
4lCclla, HE CUMTas JIEBBIX HyJel). 3HAueHUs KOHCTAHT IUCCOLMALMU IPUBEJEHBI B TaONHIIE.
KoHcranTs! aucconuaiuu caadbx KUCIOT U OCHOBAaHUI

DIEKTPOIUT YpaBHEHHE NHCCOLMALAN Kaw)
A3zoTucTas KucioTa HNO; <« NO,; + H* 5,1-10°%
Bensoiinas Kuciora HC7Hs0; <> C7H502” +H* 6,14-10°
BpoMHOBATHCTAsI KHCIIOTA HBrO < BrO + H* 2,1-107°
MypaBbuHas KHCJIOTa HCOOH <~ HCOO + H" 1,8-10*
dropoBogopoaHas kucinora  |HF < F + H* 7,410
CepHHCTas KHCIOTA H2SO3 «» HSO3 + H* 1,3-1072
HSO3™ «» SOz% + H* 5,010
CepoBOIOPOHAS KACIIOTA H2S <> HS + H* 5,7-1078
HS « S* + H* 1,2:10713
VronpHas KACIOTa H>CO3 < HCO3 + H* 4310~
HCO3~ < COs* + H* 5,610
VKCycHasi KHCIIO0Ta CH3COOH «> CH3COO™ + H* 1,8:107°
dochopHas KHCTOTA HsPO4 <> HoPO4 + HY 7,5-107
H,PO4 < HPO/* + H* 6,2:10°
HPO4* « PO,* + H* 2,2:1013
1{aHICTOBOJOPOIHAS HCN & CN™ + H* 4,9-1071°
KHCIIOTa
[1]aBereBast KHCIOTA H2C204 <> HC,04” +H* 5,9-1072
HC204~ > C204% +H* 6,410
IMAPOKCH AMMOHUS NH:OH < NH4" + OH" 1,77-10°°
I'mapoxcua cBUHIA Pb(OH), «» PbOH" + OH" 9,6:107
PbOH* <> Pb?" + OH" 3,0-10°8
I'uapokcu uHKa Zn(OH); «> ZnOH" + OH" 5,0-107°
ZNOH* «» Zn** + OH" 1,5:10°°
1. Haiigure pH pactBopa ykcycHoit kucnotsl (€=0.001 M). Haiinute pH pactBopa anerara
natpus (¢=0.02 M)
2. Onpenenure PH 1 koHueHTpauu Bcex HOHOB B pacTtBope 0.003 M docdopHOit KUCTOTHI.
3. Omnpenenure pH pactBopa, cogepxamiero  0.01 M ykcycno# kuciotsl u 0.02 M anerata
HaATpHSL.
4. Omnpenenure PH u KoHUEeHTpauuu Bcex MOHOB B pactBope 0.002 M ruapocynbdpuna

Hatpus. Kak n3menutcsa pH npu no6asnenuu k pactsopy 0.01 M cepoBomopoia?

S. Omnpenenure pH 0.02 M pactBopa Oenzoara HaTpus. Kak m3menutcs pH, ecim k
pactBopy n00aBuTh 0.02 M GeH301HOM KUCTOTHI?

6. Omnpenenure PH 1 KOHLIEHTpaIMK BceX HOHOB pacTBopa, coaepxariero 0.03 M cepHucroit
kucinotel 1 0.02 M cynbdura HaTpusl.

7. Omnpenenure PH pactBopa, comepxamero 0.03 M kapbonara Hatpus u 0.02 M
rUIpoKkapOOHaTa HaTPUSL.

8. Omnpenenure pH pactBopa, cogepxamero 0.01 M rumpokcuma ammonus.  Kak
u3MenuTtcs PH, ecnu x pactBopy no6asuts 0.01 M xnopuna ammonus?

®opma A Crpannra 14 u3 30




MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO ®
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET opma
@ - Pabouast mporpaMma 1o JUCHHUILINHE
9. Omnpenenure pH crnenyromux pactBopoB: a) 0.01 M okcamara Hatpus, 0) 0.02 M

naBeseBoi kuciotel, B) 0.01 M okcanara Hatpus u 0.02 M 1m1aBesieBoi KUCIIOTHI.

10. Omnpenenure pH pacTBopa, comepxKamero 0.01 M mypaBbuHOi kuciotel u 0.03 M
¢dbopmuara HaTpwHsl.

11. Omnpenenute pH u koHIEHTpawu BeeX nOHOB B pactBope 0.001 M docdopHOit KUCITOTHI.
Bomnpocsl k Teme:

e UYucneHHbIe METOMIBI PEMIEHUS YPABHEHUM.

e Ortnenenue KOpHeil.

e Buapl KpuTepueB CXOIMMOCTH IIPU PELICHUN YPaBHEHHM.
e MeToa NpOCTON UTEpALUN.

e (CXOIMMOCTh METOJIa MPOCTON UTEPALIUH.

e Mertoa kacatenbHbIX (HptoToOHA-Padcona).

L CXO)II/IMOCTB METOJJa KaCaTCJIIbHBIX.

Tema 5. PerpeccMOHHBIIT aHAJIN3 METOI0M HAUMEHbIINX KBaAPaToB. (4 yaca).

Henap padoThl: HAy4YUTh CTYACHTOB MCCIEAOBAHHUIO 3aBHUCUMOCTH (DU3UYECKUX BEIHYUH
METO0/IOM HaMMEHBIIUX KBaJAPaTOB.

Iopsinok BbINOJIHEHHSI PA0OTHI:

Jns mpoBeneHus pacyeToB 1o JuHerHoMy metoy MHK M0HO ucnons30BaTh IporpaMmy
Microsoft Excel (BxonuT B mporpamMmuslii maket Microsoft Office).

Haubonee npocto peanusyercss BerauciaeHus: K03hpPpUineHToB JIMHEHHOM MaTeMaTH4YeCKOn
Mozenu. Jjis 3Toro MO>KHO MCHOJIb30BaTh clieAytoue BcTpoeHuble pynkuuu MS Excel:

OTPE30OK(nnano3on_Y;auanazon X),
HAKJIOH(ananazon_Y;auanazon X),
KOPPEJI(nnamazon_Y;auamnazon_X).

IepBas pyHKIUS BeIYKCIIsAET CBOOOHBIN UIeH ypaBHEHUs perpeccut (b, ), BTopas — HAKIOH

npsimoii (b, ). TpeTbst QyHKIMS MO3BOISIET BHIYUCIUTD KO3 GULMEHT Koppensuun .

Kaxnas u3 pyHKIuil npuHUMaeT /1Ba apryMeHTa, pa3JeNsieMblX 3HAKOM TOYKa € 3alsAToN
Kaxxplii 3 apryMeHTOB ONpEAEIAeT AUaa3oH S4YeeK, B KOTOPOM HAXOIATCS 3HAYCHHUS
3aBUCHMOM (nanazoH_Y) U He3aBUCUMOM (auanazoH X) mepeMeHHbIX. J[hana3oHbl JOHKHBI
OBbITh 0IMHAKOBON (POPMBI (BEKTOP-CTPOKA MM BEKTOP-CTOJIOCI] OJJMHAKOBOW JTUHBI).

[T3D)
5 o

B 6onee oOmem Buze auneitHbiii MHK MoeT ObITh peain3oBaH ¢ HOMOIIBIO BCTPOCHHON
¢bynkuuu JIMHEWH, xoTopast mpou3BOIUT BEIUMCIIEHUS KOI(DOHUIIMEHTOB pErpeccuy TMHEHHOM
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MaTeMaTHYECKON MOJIENH ¢ HECKOJIbKUMU IIEPEMEHHBIMU U JIOTIOJHUTEIBHO PACCUUTBIBAET P
CTaTUCTHYECKHX MOKa3arenel. Beruncnennbie KoappuuueHTsl perpeccuu 1 CTaTUCTUKU
BO3BPAILAIOTCS B BUJIE Maccuga ducen. II0CKOIbKY BO3BpAIIAeTCss MACCUB 3HAYCHUH, (DyHKIUS
JOJKHA 33/1aBaThCS B BUIIE YOPMYIIbl MACCUBA.

Sanummem MOJCJIb B CJICAYIOIIEM BU/IC:
y =b, +b,x; +b, X, +...+b, X, .

Oynkuus JIMHEWH moxeT npuHUMaTh OT OJJHOTO JI0 YeThIpeX apryMeHToB. Obs3aTeneH
TOJIKO MEPBBIA apryMeHT, OCTaJIbHbIE — HEOOSI3aTeNbHbIE:

JIMHEWUH( Juanason_Y, [Quanazon_X], [Koncmanmal, [Cmamucmuxka] )

Jluanaszon_Y - OO0s3aTenbHBIN apryMeHT. [[nanaszon siueek, coaepKaniuii MHOKECTBO
3HaYEHUH 3aBUCUMOI NepeMeHHOH (Y);

Jluanazon X - ]JlnanasoH siueek, coAepKallfil MHOXKECTBO 3HAYEHN HE3aBUCHUMBIX
nepeMeHHbIX. Eci nmepeMeHHBIX HECKOIBKO, TO OHH JIOJDKHBI PACTIONAraThCsl B CMEKHBIX
saueiikax. Kaxxaplii 1uana3oH 3HaYEHWUH HE3aBUCUMOM NMEPEMEHHOM JTIOJHKEH UMETh
(dhopmy, aHATOTUYHYIO Uama3oHy Y.

Koncmauma. HeoOs3aTenbHbIN apryMeHT. JIorudeckoe 3HaYeHUE, KOTOPOE YKa3hIBaeT,
TpeOyercs 11, 4T00bl KOHCTaHTa b, Oblaa paBHa 0. Ecam apryMeHT koncmanma umeer

3HaueHne MICTUHA wnnn onyen, To cBOOOJHBIN 4ieH b, BbIUUCIsAETCS OOBIYHBIM
obOpazom.

Ecim apryment koncmanma nmeert 3nadenue JIOXKD, To 3nadenue b, momaraercs
paBHbIM 0, 1 3HaUEHUS KOYPPHUIIMEHTOB PErpeccur MoI0MPAIOTCS C ITUM YCIOBUEM.

Cmamucmuxa. HeoOs3atenbHblit apryMeHT. Jlornueckoe 3HaueHHE, KOTOPOE YKa3bIBaET,
TpeOyeTcs T BO3BPATUTD JOMOJHUTEIBHYIO PETPECCUOHHYIO CTaTUCTUKY. Eciu
aprymeHnT cmamucmuxa nmeet 3Hadenne UICTUHA, bynkius JIMHENH BO3BpaIaeT
JIOTIOTHUTEIBHYIO PETPECCHOHHYIO CTaTUCTUKY. Bo3Bpaliaemblii MaccuB uncen Oyaer
HMMETb CIICTYIOIIHNI BU:

A B c D E

1 b, bn-1 b, bg

2| se,  sey; se; sep
2

3T se,

4 F dF

3 SSper SSocr

6

.
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Ecmu apryment cmamucmuxa umeet 3nauenue JIOXKb unm onymen, ynxnus JIMHEWMH
BO3BPAILAET TOJIBKO KOAPPHUIHUEHTHI (TO €CTh, BEKTOP-CTPOKY). Paszmep nuamazona sueek, B
KOTOpBIe Oy/eT 3anucan pe3yiabTar BeimonHeHus Gpynkunn JIMHEWH chemyrommii:

1.  Ecmu cmamucmuxa=JIOXb, To 1 cTpoka u N cToJI010B (N-YKCIIO OTIPEeIsiEMbIX
IapameTpoB)

2.  Ecma cmamucmuxa=VICTHUHA, 10 5 cTpOK 1 N CTOJIOIOB.

Onucanue 3Ha4€HUH, BBIYUCIAEMbIX (QYHKIMEH, IPUBEACHBI B TAOIHIIE HUXKE!

Benununna Omnucanue

se,;Se, 4;-.;Se; | CranmapTHble 3HaYEHUS OMMOOK I Kodhduunentos b, ;b ;...;b;.

e, CrannapTHOE 3Ha4YeHHME OMMOKHM IS NOCTOSHHOM by (se, = #H/J1, ecnm
aprymeHTt koncmanma umeet 3HadeHue JIOXKD).

r? KBanpar ko3 dunmenrta koppeisimu.

se, CrangapTHas ommoOKa s OLIEHKH Y.

F F-cratuctuka wim F-nabmrogaemoe 3HayeHune. F-cratucTrka ucnonb3yercs

JUTsI OTIPEJIETICHUS TOTO, SIBJISICTCS JIM CydaliHOW HabJt01aeMasi B3aMMOCBSI3h
MEXIYy 3aBUCUMOM U HE3aBUCUMOMN NEPEMEHHBIMU.

d. Creneru cBo0oapl. CrenneHy cBOOOIBI ITOJIE3HBI I HaX0XaeHus F-
KPUTUYECKHUX 3HAYCHUM B CTAaTHCTHYECKOW Tabmuie. J[ns onpenenenus
YPOBHS HaJC)KHOCTH MOJICNIM HEOOXOIMMO CPAaBHHUTH 3HAYCHUS B TAOJIHUIIE C
F-craTuctukoii, Bo3sparmaemoii pyuxuueii JJMHEMNH.

SS. . Perpeccuonnas cymma KBaapartos.

OctaTtoyHas cymMa KBaJpaToB, paBHa CyMMe KBaJIpaTOB Pa3HOCTEH Jyis
KaXJI0W TOUKH MEXIY IPOTHO3UPYEMBIM U (DAKTUYECKUM 3HAYCHHEM Y .

3a,Z[aHI/I$[ 10 BapuaHTaM:

1. HOJ'IyLIeHBI CICAYIOMIUE JaHHBIC 110 3aBUCUMOCTH ITOBEPXHOCTHOI'O HATAXKCHUSA OeH30I1a OT
TEMIICpATYypPhI:

t,°C 20,0 32,5 41,5 54,8
o, IUH/CM 28,88 27,30 26,08 24,28
Kputuueckas Temnepatypa 6ensosna 561.6 °C.
[Tokasatp, 4TO 3TH JaHHBIE YIOBIETBOPSIOT YpaBHeHUIO bioxa

o=K(txp/ - )"
U ONpeneuTh TMOCTOssHHBIE K u N, VYpaBHeHwe bioxa mnpuBecTH K JIHMHEHHOMY BHIY
norapu(MUpPOBaHUEM.

2. TlonmydeHsl cleAyloliMe J@HHBbIE IO 3aBUCUMOCTH MOBEPXHOCTHOIO HATSHKEHUs (G) U
IOTHOCTH (p) okcuaa cepsl (IV) ot Temmeparypsi:

t,°C -20,3 -10,0 0,2 9,9 20,0 30,0 40,0
G, JUH/CM 30,74 28,29 26,30 24,45 22,75 20,54 18,75
p, r/em® 1,4846 | 1,4601 |1,4350 |1,4095 |1,3831 |1,3356 | 1,3264

[Tokasate, 4TO 9TH JaHHBIE YOBIECTBOPSIOT ypaBHeHHI0 Pam3as-1lInnaca
o(M/p)?3 = K(txp. — 6 —1).
Beruncnuts K 1 tkp. (M — MonsipHas macca).
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3. Ilpu wuccnemoBanuu pacTBOPUMOCTH (S) ITUMETHTIMOKCHMMATa HHKENs B BOJEC NIpU

HECKOJBKHMX TEMIICpaTypax NOJYYCHBI CICAYIONINE PE3yIbTaThI:

t, °C 25 30 35 40 45

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

OIIGHI/ITI) OHTAJIBIIUIO PACTBOPCHUA TUMCTUIIITIMOKCHUMAaTa HUKEIA, UCXOA U3 YPAaBHCHUA
In S = -AHY(RT) +J,

rjae J — oCTOsIHHAs HHTETPUPOBAHUS.

4. Ha ocHOBaHMM CIEAYIOIIMX JAHHBIX [0 JIaBJICHUIO Iapa TBEPJAOTO METATHYECKOTO
naagds Kak (QYHKIMH TeMIepaTypbl OINPEACIUTh CPEAHIOI SHTAIBIHIO CYOJIMMaIiu
naJuTains:

T, K 1294 1308 1322 1333 1350 1396 1406
p-108 Mm.pT.CT 2,17 3,19 5,23 6,01 8,22 24,5 29,0
Heo6x01uM0 HCXOAUTh M3 YPaBHEHHS

Inp = -AHcy6:/(RT) + J.
rje J — MOCTOSIHHAS HHTETPUPOBAHHS.

5. [ns peakuuit
FeO (tB) + CO (r) < Fe(tB) + CO2(r)
Fe304 (TB) + CO (r) < FeO + CO2 (r)
[MonyueHs! claeayromue TaHHbIe:

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

Omnpenenuth Temneparypy, npu kotopoit Fe, FeO, Fe304, CO u CO, HaxoasTcs B paBHOBECUU
(mepecedenue IpSIMbIX
INK; +1/Tuln Kz + 1/T).

6. bBbUIH MOJIydYeHBI CIICAYIOIINE JaHHBIC 110 PACTBOPHUMOCTH S YMEPEHHO PACTBOPHMOM COJIH
[Co(NHs)s][Fe(CN)e] mpu 20°C B mpHCYTCTBUH HUTpATa KAJIHS:

CKNO3, mons/n | O 0,0005 | 0,010 0,020
S-10°, Mostb/n 2,900 3,308 3,586 4,080

HOKaSaTb, YTO 3THU JAHHBIC HAXOOATCS B COI'JIaCHUU C Teopneﬁ He6aﬂ-XIOKKCJ'IHZ 3aBUCUMOCTDH
(S /S,) = (1 =4/1,)

JIMHEWHAas ¢ HAaKJIOHOM 458, Trac lulp— pacTBOPUMOCTL U HOHHAA CHUJIa B OTCYTCTBUU HUTpATa
Kajaus, COOTBETCTBCHHO,

I= °KNO;3 + 9S.

7. Jlns nenu Pt | Ho(r, 1 atm) | HBr | AgBr | Ag ipu 25%C MOJIYYEHBI CIEAYIOLINE MOTEHIUAIIBI:

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

Onpenenuts E° mns oroit nenm npu 25°C, ecmn m — MonspHOCTS pacTBopa. Heo6xommumo moc-
TPOUTH TpadUK 3aBUCIMOCTH

[E + RT/FyInm] = vVm
" IPOBCCTHU SKCTPAIIOJIALNUIO K \/ﬁ = 0
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8. Berunciuts N B popmyie [Co(NH3)n]?" u3 cnemyronux nanusix no DJIC uenu
Co | 0,056 M CoCl, + x M NH3 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 uenn, PNHs — naBnenne napa amvmuaka. Heo6xo 1Mo OCTpOuTh Tpaduk
E + PNHs ,

HaKJIOH npsiMoi paBen 2,303 nRT/(2F).

9. KuHeTnka peakuuu MeTaHOJa C 3€JIEHBIM KpacuTeleM B IIEJIOYHOM BOJHO-alleTOHOBOM
pactope mpu 25°C wmccmenoBamack crmextpodoTomerpuueckn. Jms pactBopa ¢ 0,25 M
UCXOJHOW KOHLIEHTpalueld MeTaHoJia HalJieHbl cienyromue pa3HocTH (A - Ax) MeXIy
MOTJIOIIEHUEM pacTBopa 3a BpeMs U M MOTJIOUIEHHMEM pacTBOpa, KOIJla peaklMsl JOCTUIIIA
paBHOBeECHSI:

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

[Toka3zatk, 4TO 3TO PEAKIHS IEPBOTO MOPSIIKA OTHOCUTEIBHO 3€JICHOTO KPACHUTENIS, ¥ BEIYUCIIUTD
KOHCTAHTY CKOPOCTH (OHa paBHA IPOM3BEICHHUIO HAKIIOHA TIPSIMOIA

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

10. ITpn n3y4eHUM KUHETUKU PEaKIUU

[Co(NH3)5(NO2)]?* + OH~ — [Co(NH3)sOH]** +NO2~
HaliJICHa CJIeYIOIIast 3aBUCHMOCTh KOHCTAHThI CKOPOCTH K OT HOHHOH chitbl pacTBopa |:
I 2,34 5,61 8,10 11,22 11,73 16,90

5+lg k 1,7640 |1,7130 |1,6800 |1,6467 |1,6418 | 1,5990

Borunciuts Ko — KOHCTaHTY CKOPOCTH IIPH HOHHOM CHITe, paBHOH Hyii0. OHa mmorydaercs
SKCTPANOJISIUEH JIMHEHHON 3aBUCUMOCTH.

11. Jlna onpeneneHus nopsjika peakimuu

CClh- > CCl +CI-
IIPOBOIMIIM TUTPOBAHHE XJIOPHI-aHHOHA, 00pa3yIoIerocs B MOMeHT BpeMenH t mpu 59,7°C 0,01
H pacTBOpPOM HHUTpaTa cepedpa (V):
t, MmuH 0 4 9 15 30 50
V, MJI 1,71 3,03 4,49 5,97 8,87 11,7
ITokaszaTh, 4YTO peaKiys UMECT MEPBHI MOPAI0K (3aBUCUMOCTD IN(Va-V) + t n0smKHA OBITH
JIUHEWHOH, Voo = 15,98 mi).

12. HpI/I HCCICOOBAHUN TepMquCKOﬁ pCaKknuun paciiaaa apCuHa Ha CTCKIIC
2 AsH3 = As +3H>
O6Hapy>KCHO HN3MCHCHHEC NABJICHUA apCrHA B CUCTEMEC CO BPpCMCHEM TIpU 3500C
t, gac 0 4,33 16 25,5 37,66 44,75
Ilg PAsH3 | 1,593 1,568 1,481 1,430 1,332 1,299
OHpe,Z[eJ'II/ITB MOPAHOK U KOHCTAHTY CKOPOCTH, aHAJIIM3UPYS 3aBUCUMOCTD
lg PAsH3 = —kt/2,303 + const.
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13. Tlomydens! CIeyIONINe JaHHBIE B pacTBOpE TeTpaxiopua yriepoaa npu 30°C o uctunHOlM
BSI3KOCTH MMOJTMU300YTHIICHA KaK ()YHKIIMHM MOJICKYJISIPHOTO Beca:

M 1260000 | 463000 | 110000 | 92700 48000 | 10000 9550
[n] 4,30 2,06 0,78 0,73 0,43 0,15 0,138
[Toka3zaTh, 4TO 3TH JaHHBIE coriacyroTcs ¢ ypaBuenueM [1] = KM Ouenuts K 1 o.. Hago
npoJiorapuMUpPOBATh HCXOTHOE YPaBHEHUE.

14. Onpenenutp rpadpuueckn oo u K u3 gpopmynsl [1] = KM aius cuHTeTHYECKOTO KaydykKa,

PacTBOPEHHOTO B TOJYOJIE MO CJICAYIOUIMM JaHHBIM MoJieKylsipHoro Beca (M) u BsiskoctH ([1]):
M 25000 31800 39500 57000 100000 | 224000 | 380000

] 0,30 0,35 0,40 0,48 0,71 1,16 1,76
Crnenyet nposiorapudMupoBaTh HCXOJHOE YpaBHEHUE.

15. Acop6uus KucIopo ia Ha TIaIKkoM xKerese nccienopanack npu 180°C. Ha ocHose
CICOAYIOIINUX BI)I60pO'-IHI:IX JAHHBIX:

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

ImoKa3aTb, 4YTO CKOPOCTH aﬂcop6u1/m MOAYMHACTCA KHUHETHUKEC PCAKOHWH IICPBOI0 IopdakKa, H
OIIEHUTh KOHCTAHTY aacopOumu. V — 00BheM, aJcopOMpOBaHHBIM Ha MOBEPXHOCTH XKeje3a 3a
BpeMs t; Ve — 06bEM, afcOpOMPOBAHHKII pu paBHOBecHH U paBHbIA 0,451 cm®. Hamo moctpouts
rpaduK 3aBUCUMOCTH

lg(Ve-v) +t

C HAKIIOHOM —K.

B ynmpaxxnenusix 16-18 ncxonHbie JaHHBIC OJHH U TE Ke. AcopOuus a30Ta Ha IPEBECHOM yTJIe
JiccIeIoBaIach IpH Temmeparype -77°C, npuueM Haiineno, uto 0,0946 r yris ancopOupoBau
clieyroniee KOJIMYECTBO a30Ta X MPH YKa3aHHOM JaBJICHUU 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. Vcxos U3 BhIIIEyKa3aHHBIX JaHHBIX HAWTH KOHCTAHTHI K1 1 K2 ciieayromero ypaBHCHHMS:
p/(x/m) = (1 + kop)/K1 ,

KOTOPOC NPCABAPUTCIIBHO ITPUBCECTHU K HHHeﬁHOMy BUIY.

17. I/ICXOI[H N3 BBINICYKA3AHHBIX JAHHBIX HaWTH KOHCTAHTEI k un YpaBHCHUS:
x/m = kp'",

KOTOpO€ MpeABapUTEIHHO HAIO0 MPOJIOTapu(MUPOBATE.

18. Micxoast U3 BhINIICYKa3aHHBIX JAHHBIX HAWTH KOHCTAHTY K ypaBHEHUSI:
lg (x/m) /p ==k (x/m) .
Bomnpocsl k Teme:
e [loHsTHE HE3aBUCHUMBIX IEPEMEHHBIX ((PaKTOPOB).
o [lonsatue neneBoil GpyHKIMHU (PyHKIMM OTKIIMKA).
e OCHOBHBIE UJIEU PETPECCHOHHOTO aHaJN3a.
e MeToJ HAUMEHBIITUX KBaIPaTOB.
e [lonstue nHMGOPMAMOHHON MATPUIIBL.
e [lonsATHE MaTPUILIBI IUCTIEPCUM-KOBAPUALIUM.
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e Cratucruueckas 06paboTKa ypaBHEHHS PErpecCuu.
e [lonsaTtue ko3 HuueHTa KOPPEIAIHH.
e lHTepBasbHas OICHKA ISl yCIOBHOTO MaTEMaTHYECKOTO OJKUIaHHS.

Tema 6. MeToabl YHCIEHHOT0 HHTErpUpPOBaHusl. (4 yaca).
Leab padoThl: HAYyYUTHh CTYAECHTOB YMCIEHHBIM METO/IaM HaX0)K/IEHUSI HHTETpaJia.

HOpﬂIlOK BbIITOJTHCHHUA paﬁon:

B o6mem Buze, ecinu oTpe3ok [a; b] pa3ouTh Ha N paBHBIX HHTEpBaJIOB HHTErpupoBanus (h) u K
Ka)XJIOMy HHTEPBAITY IPUMEHHUTDb (POPMYY NPAMOY20NbHUKOE, TO TIOTYyINM

b—a N-1
h:Xi_XiflzT’ |é=h2 f(a+ih),
i=0

N N-1
I, = hz f(a+ih), I, = hz f(a+ih+g).
i=1 i=0
B citygae N oTpe3koB HHTETpHPOBAHUST IMEET MECTO (hopMyLa mpaneyuil
N-1
hzb__a, | =h M+Zf(a+ih) .
N 2 =)
Bonee cosepmiennoit sisnsercs popmyna Cumncona (popmyna napadon):

| zg{f(ah f(b)+4if(a+(2i—1)h)+2§f(a+2ih)] h:b;z"".

i=1

O0o00mIeHreM Ha ciTydail paBHOTOYEYHOI WHTEPIOJISIIMHA TOJTMHOMOM CTETICHH N SBISICTCS
kBajiparypHas popmyia ['aycca-Koreca. Yucna Koreca — 910 koadduumnentsr A; (Beca) B

cienymomei hopmyre:

n

jf(x)dXz%iAjf(jh), A=A

0

3a,Z[aHI/I$I 110 BapruaHTaM:

1. Jlna HenpepbIBHON CilydaiiHOM BENWYMHBI, 33JlaHHON (YHKIMEH MIOTHOCTH BEPOSATHOCTH

b
f(X) ma orpeske [a,b], MaTemaTnueckoe oxunanue HaxoauTes mo popmyne: M[x] = jxf (x)dx .
a
1-x2

Paccuwuraiite sty BenmuuuHy s ciaydas a =0, b =1, f(x) = C TOYHOCTBIO 10 6 3HAYAIAX

udp.
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2. Jlns HenmpepbIBHOW CIly4aiiHON BENWYMHBI, 33aHHOW (PYHKIMEH MIOTHOCTH BEPOSATHOCTH
b

f(X) ma orpeske [a,b], nucnepcus maxoaures mo dopmyne: D[X] = IXZ f (x)dx . PaccuuTaiite
a

1-x2

€
aTy BenmuuuHy Juist cnydas a =0,b =1, f(x) = C TOYHOCTBIO JI0 6 3HAYANMX UQD.

3. Jlns HenmpepbIBHOW CITy4ailHON BENWYMHBI, 33aHHOW (YHKIMEH MIOTHOCTH BEPOSATHOCTH
b

f(X) ma orpeske [a,b], MoMeHT N-ro mopska HaxoauTes o popmyne: M"[x] = I X" f(x)dx.
a

PaccuuTaiiTe MOMEHT TpeThero mnopsaka (oxcyewmpucumem) mias caydas a = 0, b = 1,

1-x2
F(x) ==

e_

C TOYHOCTBIO JI0 6 3HaUanMX nudp.

4. Jlns HempepbIBHOW CiIy4alHOM BEIMYMHBI, 3aJJaHHOW (YHKIMEH MJIOTHOCTH BEPOSATHOCTH
b

f(X) ma orpeske [a,b], MoMeHT N-ro mopska HaxoauTes no popmyne: M"[X] = I x"f(x)dx.
a

Paccunraiite MOMeHT dyeTBepTOro mopsaka (sxcyenmpucumem) mias ciaydas a = 0, b = 2,

1-x2
F(x) ==

e-1

C TOYHOCTBIO JI0 6 3HaYan X nudp.

5. B 3amagax 5-11 HeoOXoAMMO HAWTH TEIUIOEMKOCTh BEIIECTBA IPH OMPEICICHHBIX
Temmneparypax. B coorBerctBum ¢ Teopueit [lebasi, TETUIOEMKOCTh METallJIa TIPH ONPECIICHHON

z X

9-? X4%dx, raec z Zg, 0 -
7y (-1 T
KOHCTaHTa, 3aBUCSAIIAs OT MPUPOJIbI MeTaIa (TaK Ha3piBaeMas temmeparypa [lebas).

Tunuuaele 3HAUYEHUS TEMIICPATYPEI I[e6aﬂ B K AJIs1 HEKOTOPBIX BEIICCTB IIPHUBCACHBI B Ta6J'II/I]_[e
HHNIKCEC.

TeMIIepaType MOKeT ObIThb HaligeHa no gopmyne: N, =

Mertasuisl 0 [TonynpoBoAHUKH 0

Hg 60-90 Sn(cepoe) 212
Pb 94,5 Ge 366
Na 160 Si 658
Ag 225

W 270 JuanekTpuku

Cu 339 AgBr 150
Fe 467 NaCl 320
Be 1160 Anmaz 1850

6. Omnpenenute TeruioemkocTh Na mpu temmeparypax 30K, 60 K ¢ ToyHocThio n0 miectu
3HaYanmx audp.

7. Ompenenute TemioeMkocTs Meau npu temnepatypax S0K, 800 K ¢ Tounoctsio o mectu
3HAYAIMX UdD.
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8. Omnpenenute TemaoeMKocTs Gpomuaa cepedpa npu Temmeparypax 20K, 40°C ¢ TounOCTBIO
JI0 ceMU 3HaJammux nudp.

9. OmpenenuTte TEIIOEMKOCTh anMasza npu Temmeparypax 120K, 100°C ¢ TowHOCTBIO 10
IIECTH 3HAYAIIHX IUQD.

10. OmpezenuTe TEMIOEMKOCTh keie3a mpu Temneparypax 200K, 600°C ¢ TouHOCTBIO 10 ceMu
3HaYaIux udp.

11. Omnpenenure TeII0EMKOCTh Meau U Bodb(pama mpu Temmeparype 40K ¢ TouHoCTBIO 10
CEMU 3HaYaIuX mudp.

Bomnpocsl k Teme:

e  dopmyna npsAMOYroIbHUKOB.

e  dopmyna Tpanenui.

o  ®opwmyma Cumricona (opmyna mapabour).
e [IpoBepka yCTONYMBOCTH PELICHHUS.

e Kaagparypsl ['aycca-Koreca.

e Yucna Koreca.

e Ksaaparypsl ['aycca-Kpucroddens.

Tema 7. PemieHue 00bIKHOBEHHBIX U} (epeHInaIbHbIX YpaBHeHu . (4 yaca).

Llesan paGoThl: HAYYIUTH CTYICHTOB YHCICHHBIM CIIOCO0aM pEIIeHUs] OOBIKHOBEHHBIX
muddepeHIuanbHbIX YpaBHEHUH.

IMopsinok BbINOJIHEHHSI PAa0OTHI:
PaccMoTpuM HEKOTOpBIE YHCIIEHHBIE METOIbI pelieHus 3adayu Kowu (HadanpHOM 3a/1a4H)
OOBIKHOBEHHBIX MU (HepeHIINATbHBIX YPaBHEHHH IEPBOTO MOPsAKa. 3anuilieM JaHHOE

ypaBHEHUE B 00IIeM BHJIE, pa3pelIeHHOM OTHOCUTEIHHO MPOU3BOIHOM (IIpaBas 4acTh
ypaBHEHUS HE 3aBUCUT OT NEPBOM IPOM3BOIHOMN):

. d
y =—dy=F<x,y).
X

Heo6xoauMo HaiiTu 3Ha4eHus! QyHKIUHN Yy B 3aJaHHBIX TOUYKAX CETKH {X, X, ,..., Xy }, €CIIU

M3BECTHBI HaYaNbHbIE 3HaYeHUA (X,, Y, = V(X)) -

ITpeobpasyem ypaBHEHHE YMHOKEHHEM Ha OX

dy = F(x, y)dx.
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¥ TIPOMHTErPUPYEM JIEBYIO M IPABYIO YaCTH MEKIY I-bIM U 1+1-bIM y3/1aMH CETKH:

Yii Xis1 Xis1

_[dy = _[F(x, y)dx, oTkyma y,, =Y, + IF(X, y)dx .

Yi Xi i

MBI HOy4uIK BEIPAKEHHUE JUIS TTOCTpOeH s pentenus B 1+ 1 y3i1e unrerpupoBanus yepes
3HaueHHs X M Yy B I-oM y3ie ceTkr. CII0KHOCTD, OJJHAKO, 3aKII0YAETCSA B TOM, YTO MHTETPasl B

MIpaBOM YaCTHU €CTh MHTETPaJl OT HESBHO 33/1aHHOM (PYHKIIMHU, HAX0K/IEHUE KOTOPOIO B
aHAJIMTUYECKOM BHJIE B OOIIEM ciIydyae HEBO3MOXKHO. Hucnennsle Metoasl pemerust OY
Pa3IMYHbBIM CIOCOOOM aNMPOKCUMUPYIOT (MIPUOIMKAIOT) 3HAUEHUE 3TOT0 UHTErpaja st
MOCTpOeHUs (POPMYIT YMCIIeHHOTO HHTerpupoBanus O/Y.

W3 mHOXecTBa pazpaboTaHHbIX i pemienus O/1Y nepBoro nopsiika METO/I0B PACCMOTPUM
MeTobl Dinepa, Pynre-Kyrra u nmpornosa n koppekiuu. OHM JOCTaTOYHO MPOCTHI U AAKOT
HavyaJbHOE MPEJCTABICHUE O NMOAX0JaX K PEHICHUIO TaHHOM 33/1a4¥ B PAMKaxX YHCIECHHOT O
pewenus 3agaun Komm.

HcTtopryecku nepBbIM 1 HanboJiee MpoCThIM CIIOCOOOM YUCIIEHHOTO perienus 3anaun Ko s
O/J1Y nepBoro nopsiaka sBiasieTcsl MeTo Dujiepa. B ero oCHOBE JISKHUT annpoKCUMaIus
NPOU3BOIHOM OTHOLIEHUEM KOHEUYHBIX pUpanenuii 3apucumoii (Y) u nesapucumoit (X)

MIEPEMEHHBIX MEXIY y3JlaMU PAaBHOMEPHON CETKHU:

r:gzﬂ:yiﬂ_yi ZF(X- y)

y dx AX X, —X

rle Y;,, TO HCKOMOE 3Ha4eHHEe QYHKIHUH B TOUKE X, ;.

Ecnu tenepsb npeoOpa3oBaTh 3TO ypaBHEHHUE, U Y4€CTh PABHOMEPHOCTh CETKH MHTETPUPOBAHMS,
TO MOJIYYUTCS UTePalOHHas (OpMyJa, IO KOTOPOM MOKHO BBIYMCIHUTH Y,,,, €CIIM U3BECTHO Y,

B TOUKE X;!

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

CpasuuBas opmyny Ditniepa ¢ 00IIUM BbIpaKEHHEM, MTOJIyYEHHBIM paHee, BUHO, YTO JIJIs
NpUOIMHKEHHOTO BBIUMCIICHUS HHTErpalia B METoie Dijiepa UCIONB3yeTCs MPOCTenIas
(dbopMyna UHTETpUpOBaHUs - GopMyia MPSIMOYTOJILHUKOB IO JIEBOMY KParo OTpE3Ka.

3a,Z[aHI/I$I 110 BapuaHTaM:

1. [Tpumenute meton Pyrre-KyrTel 4-ro mopsiaka ais pemienus 3agaud Komu: Y =-Y,
y(0)=1 xe [0;1], h=0,1. BeryucinTe OTHOCUTEIBHYIO MOTPEITHOCTD MOJTYYEHHBIX 3HAYCHUI
(AHanmuTHYecKOe peuieHue y =e ).

2. [pumenute Meton ['tona mis pemrenus 3amaun Komm: Y'—X=Y, y(0)=0, xe [0;1],

h=0,1. ITpoBepwTe ycroitunBocTh pemenus npu X=0,1 (Bozpmute h = 0,05 u 0,025).
3. IToctpoiiTe rpaduKk 3aBUCUMOCTH pEArUPYyIOLUIMX BEIIECTB OT KOHLEHTpPAlMU B
untepBasie ot 0 1o 20 cexynn c¢ maroM 0,5 cex Ay CUCTEMBI, B KOTOPOM NMPOTEKAIOT peaklun
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ki ka

A—>B<k:>C. B nauvanbHblii MoMmeHT BpeMeHu (t=0) koHmeHTpammst A paBHa 1,5 MOJB/IL
3

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

4. [IpumenuTe MeTOA TMPOTHO3a H  KOPPEKUMH Ui pemieHus 3amaun  Komm:
y'—ysin x=3x?, y(0) =2, x e[0:1], h=0,1. 3nauenue y(0,1) Haitaure merogom Pynre-Kyrtor
4-ro nopsizka.

S. [Ipumenure meton Pynre-Kyrrtsl 3-ro m 4-ro mopsinka ans peuieHust 3azaun Komm:
y'+y=x%, y(0) =1, x [01], h=0,1. CpaBruTE TOUHOCTH HOTYICHHBIX 3HAUCHHUIA.

6. [IpuMeHnnTe MeTO IPOrHO3a M KOPPEKLNH JUIsl peleHus 3anadn Komm: y"+y=6C0SX,
y(0)=2, y'(0)=3, xe[0;2], h=0,1. 3nauennue y(0,1) Haiinure metogom Pynre-Kyrtsr 4-ro
MOpsTIKA.

Bomnpocsl k Teme:

3anaya Komu (HavanmpHas 3a7a4a).

Kpaesas 3agaua.

3anmaua typma-JInyBumis (3agaya Ha COOCTBEHHBIE 3HAYCHU).
Meron Dinepa.

VYcoBepiieHcTBOBaHHBIN MeTo Ditiepa. Meron ['toHa.
[IpoBepka yCTOMYMBOCTH PEILLICHMUS.

Meron Pynre-Kyrra.

Mpuoromrarossie MeToasl. MeTon Anamca.

MeTo1bl TPOTHO3a ¥ KOPPEKIIHH.

Pemenne cucrem nmuddepeHnnanbHpIX YpaBHEHUN 1-TO mopsiaka.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®OEPATOB

JlanHbIi BUJ paboThl HE TpeaycMoTpeH YII.

9. MEPEYEHB BOITPOCOB K 3AUETY

Ne DopMynrpoBKa BOIIpoca

1. [TorpemHocTs MPUOINKEHHBIX BBIYUCICHUI. AOCOMIOTHAS M OTHOCUTEIbHAS
MIOTPEIIHOCTb.

2. [lorpemiHOCTh  BBIYHMCIEHUS  (QPYHKIUH, TPU  HM3BECTHOW  MOTPEUIHOCTH
aprymeHToB. [lorpenrtHocts CyMMBbI, pa3HOCTH, TPOU3BEICHUS, YACTHOTO.

3. [lorpemHocTs TpeACTaBlICHUs] YuUCia. 3Hayallas, BepHas W COMHUTEIbHas
nudpa. [IpaBuUIO OKpYrIeHHs YHCENl.

4. AnrmnpokcuManus JaHHbIX. MeTo1 HAMMEHBIINX KBAJpPaToOB, €r0
reOMEeTpHUUECKasi MHTEPIPETaLIUsL.

5. AnmnpokcuManus — AaHHBIX  JIMHEMHOW, CTENEHHOH, IOKa3aTelbHOH U
norapupmMuueckoil QyHKIHUIMH.

6. 3amava ¥ ciocoObl aNMPOKCUMAIUU (PYHKIIUH.

7. [TocranoBka 3a/1auu MHTEPIOJISILINHU. I'eomerpuueckuii CMBICIT
WHTEPIOJIUPOBAHUS.

8. CriocoOblI pernieHus 3a1a4d MOJMHOMHAITLHON HHTEPIIOISIIHH.

9. WNurtepnonsimmonnsli MHOrOwieH Jlarpanka. IlorpemiHocTs MHTEPHOJIALMH 11O
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dhopmyne Jlarpamka.
10. Wntepnonsuuonnsie  ¢opmynsl  HploTOHa Uit paBHOOTCTOSIIMX — Y3JIOB.
Koneunsble pazHocTu.
11. [IpocTenmme aHaIOTW MEPBOM IMPOU3BOJHOW JUISI CUCTEMBI PABHOOTCTOSIIIHAX
y3JI0B.
12. OrneHka NOTPEIIHOCTA TIPH MPUOIMKCHUH UHTEPIOJISIIMOHHBIM MHOTOYWICHOM
Jlarpanxa.
13. O1eHKa TOYHOCTH YUCIEHHOTO AU hepeHITMpOBaHNUSI.
14. [TocranoBKa 3a/1a4u YUCIEHHOTO UHTErPUPOBAHUS.
15. WHTepnonsiuonHble GopMyIibl IpSIMOYTOJbHUKOB, Tpaneuil.
16. WuTtepnonsuuonnas popmyna CUMIICOHA U OLIEHKA MOTPENTHOCTH AJIsl Hee.
17. [locTanoBka 3ajaun pelIeHHs] HEJIWHEWHBIX YpaBHEHMM. OTambl pelIeHus
HEJIMHEHHBIX YPaBHEHUM.
18. Meto1 NOJTOBUHHOTO AeneHus1. Ero reoMeTprudecKrii CMBICII.
19. Meron xopa. Ero reomeTpuyeckuii CMbICI.
20. Merton kacaTenbHBIX. ETO TeOMeTpUYeCcKruid CMBICIT.
21, KomOunupoBannsiii Meto. Ero reomMmerpuueckuii cMbICI.
22. MeTto mpocCTOil UTEepaIuu.
23. OmnpeneneHne CKOPOCTH CXOTUMOCTH HTEPAITMOHHOTO METOA.
24, Merton "aycca. Dtansr metoa. Criocod KOHTPOJIST ONTMOOK BEIUYHUCICHUSI.
25. Merton XKopnana-I'aycca.
26. Merton 3etinens. JloctaTouHoe yCI0BHE CXOIUMOCTH METOAA 3eraersl.
27. Meton HerotoHa. ['paguieHTHBIN METO.
28. [Ipubmmwkennsle  MeToasl  pemieHus  Aud@depeHIuaIbHbIX  YpaBHEHUM.
[TocranoBka 3agaun Komu mist iuddepeHnanbHpIX ypaBHSHUM.
29. I'paduueckuit meron pemenus. Meron Oiinepa. Ilpumenenue Qopmymsl
Telnopa A1t OLIEHKHU MOTPENTHOCTH METo1a Dijepa.
30. [Tpubmmxennble MeToAbl pemieHus auddepeHnmanbHbIX ypaBHeHHH. MeTtos
Pynre-Kyrra.
10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOLIIUXCSA
dopma o0ydyeHust ouHas
HasBauue pasnenos n Bun camocrositenbHOM paboTh O6beMm B dopma
TEM (npopabomka yuebrnoeo mamepuaia, Jacax KOHTPOJIS
peutenue 3a0ay, peghepam, 00K1AO, (nposepka
KOHMPObHASL paboma, no020mosKa K peuienus
coaue 3auema, IK3ameHa u op.) 3a0ady,
pegepama u
p.)
OcHOBHBIE TTPUEMBI
paboTsI ¢ } [IpopaboTka yuebHOTO Matepuaa, 5 YCTHELE Ompoc
MpOrpaMMoit MOJATOTOBKA K claue 3auéTa
Microsoft Excel.
OcHoBBI
[IpopaboTka yuebHOTO MaTepHaia, .
MaTeMaTH4YeCKOTO . 4 YCTHBIH OIIpOC
MOJIETHPOBAHMS, MOATOTOBKA K cllade 3auéTra
[TpubnnxeHHble IIpopaboTka yqeGHOTO Matepuaia, 4 YCTHBIA OTIpOC
qrcla. MOATOTOBKA K cllaue 3auéTra
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.. | IIlpopaboTka yaeOHOTO MaTepuaa, .
pelieHus: ypaBHEeHU I i 4 YCTHBIM OIPOC
. | MOATrOTOBKA K claye 3auéTa
Y CHCTEM YpaBHEHUH.
Perpeccronnsiit
aHaIn3. Mertopn | IIpopaboTka yaeOHOTO MaTeprara, .
| Hbop y1 1atep ’ 2 YCTHBIN OTIPOC
HaWMEHBIIINX MOJTrOTOBKA K caue 3auéra
KBaJpaToB.
MeTtobl YUCIEHHOTO
WHTETPUPOBAHMUSL.
Merto bt
MPSIMOYTOJIbHUKOB
PAMOYTO ’ [TpopaboTka yueOHOTO MaTepuana, .
Tpaneuui, " 4 YCTHBIH OIpoc
MOJrOTOBKA K c/1aue 3auéra
Cumrcona.
Ksagparypnsie
hopmysl l"aycca.
Yucna Koreca.
YucneHHble METOMBI
pereHus
[IpopaboTka yuebHOrO MaTepuaia, .
O0OBIKHOBEHHBIX i 4 YCTHBIH OTPOC
MOJTOTOBKA K C/1aue 3auéra
muddepeHnnanTbHBIX
YPaBHEHUM.

11. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

JAUCHUIIJINHBI

a) Cnucok pekoMeH1yeMoil JIUTepaTypbl

OCHOBHasi

1. I'amenwok, O. B. YucneHnHsle METOIBI : yueOHOE nocoOue /Ui akaleMU4eckoro OakanaBpuaTa
/ O. B. TI'aremok, I1I. K. Mcmaunos, H. B. MantokoBa. — Mocksa : M3natenbsctBo FHOpaiiT,
2019. — 140 c¢. — (bakamaBp. Akagemuueckuii kypc). — ISBN 978-5-534-05894-9. —
Texkcr : onekrponneiii // OBC HOpait [caiit] — URL:

2. YucneHnHnble METObl : y4eOHUK M MPAKTUKYM Jis akagemMuueckoro OakanaBpuara / Y. I
[TupymoB [u ap.] ; mox pempakuueit Y. I'. IlupymoBa. — 5-¢ u3z., nepepad. u gomn. — MockBa
: M3parensctBo IOpaiit, 2019. — 421 ¢. — (bakanaBp. Axamemuueckuii kypc). — ISBN
978-5-534-03141-6. — Tekcr : onexrtponHwidi //  OBC  IOpaiir [caliT]. —
URL:

3. Ilanuues, C. A. MaremaThyecKkue MOJIEIM B E€CTECTBEHHBIX HayKaxX: XuUMHUS @ ydeOHOe
nocobue ans By30oB / C. A. I[lanmues, JI. II. [lanuueBa, C. C. BonakoBa. — 2-e u3g. —
MockBa : WzmarenbctBo FOpaiit, 2019 ; Tiomenbp : W3natenbctBO THOMEHCKOTO
roCcy/lapcTBEHHOTO yHUBepcutera. — 265 ¢. — (YuuBepcuretsl Poccun). — ISBN 978-5-
534-11297-9 (M3marensctBo IOpaiit). — ISBN 978-5-400-01222-8 (M3aarenbcTBO
TIOMEHCKOT0 TOCYJapCTBEHHOTO YHUBepcuTeTa). — TekcT : anekTponHblil // OBC FOpaiir
[caiiT]. — URL.:

JAOMOJTHUTEILHAs

1. TunebmytnuHoB P.®., Uncnennsie MeTobl ;. yueOHOe mocobue / ['mmpmyraunoB P.O. -
Kazaup : UsmarensctBo KHUTY, 2018. - 92 c. - ISBN 978-5-7882-2427-5 - Tekcr :
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anekrpounsii  /  OBC  "Koncynmprant crymenta" @ [caiit]. - URL

2. Ilumenos, B. I'. UnciieHHBIC METOIbI: Pa3HOCTHBIC CXEMBI PEIICHUS YPaBHCHUH : yueOHOe
nocobue st By30B / B. I'. [TumeHoB ; mox HaydHOU pemakmueit A. b. JloxHHKOBa. —
Mocksa : U3parensctBo Opaiit, 2019 ; ExarepunOypr : M3n-Bo Ypan. ya-ta. — 134 c.
— (YuuBepcutetsl Poccun). — ISBN 978-5-534-10892-7 (U3narensctBo HOpaiit). —
ISBN 978-5-7996-1924-4 (U3n-Bo Ypan. yH-ta). — Tekct : anekrpoHHbd / DBC
FOpaiir [caiit]. — URL:

y4eOHO-MeTo A4 ecKas

1. Jmutpuea M.B. UucneHHble METOABI U IPOrPaMMUPOBAHNE: METOANYECKUE YKA3aHUS IS
CaMOCTOSITENIbHOM paboThl OakanaBpoB HampaiaeHHst noAroToBku 04.03.01 Xumws.: yueo.-
METOI. mocooue. - VY IBsSHOBCK: Kauanmnu A.B., 2019.
http:/lib.ulsu.ru/MegaPro/Download/MObject/1259

2. ImutpueBa M.B. UmcineHHble METOIBI W IMPOTPAMMHPOBAHUE. YUEOHO-METOIMUECKUE
pa3zpaboTku s 7a00paTOPHO-NPAKTUYECKUX 3aHATUN JUIsl CTYJIEHTOB HAIpaBJICHUS

noarotoBku OakanaBpuara 04.03.01 Xumus.: yaed.-meTo. mocobue. - YiupsHoBck: Kavanmn
http://lib.ulsu.ru/MegaPro/Download/MObject/1258

CormnacoBaHoO:

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

JIOKHOCTB COTPYIHHKA HAY4HOI OMOIMOTEKH »OUO Aonuch 10.06.2020

0) IIlporpamMHoe o0ecrieueHue

1. Microsoft Windows (akryansuas Bepcus ve Hioke Windows XP);

2. Microsoft Office Professional (akryansnast Bepcus ne ke Office 2003), Birrouaromas
Word, Excel, Access;

3. Nurepuer-6poysep (Internet Explorer, Opera, Mozila u 1.11.).

B) [Ipodeccnonanbubie 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI
1. DiekTpoHHO-0MOJIMOTEYHbIE CUCTEMBbI:

1.1. IPRbooks : anekTpoHHO-OUONMHMOTEUHAs cucTeMa : caidT / rpymnmna komnanuit Aii [1u
Ap Memma. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: mis
3aperucTpup. Mojb3oBarTene. - TeKCT : ANeKTPOHHBIN.

1.2. TOPAMT : snexktponHO-GuGIMOTEuHast cucTema : caiit / OOO DieKTpoHHOE
m3natensctBo FOPAWIT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum moctyma: s
3aperucTpup. Mojb30BaTene. - TeKCT : ANeKTPOHHBIN.

1.3. KoHCynbTaHT CTyAEHTa : DJEKTPOHHO-OmOAMoTedHas cucrema : cat / OOO
[Tomurexpecype. — Mocka, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum moctyna: ans 3apeructpup. noiap3oBaTeneil. — TeKCT : AeKTPOHHBIH.

1.4. KoHcynbpTaHT Bpaua : 3JEKTPOHHO-OMONMMOTeuHas cucrteMa : caiit / OOO Beicmias
IIKOJIa OpraHW3allid W  YOPaBJICHUSA 37paBOOXpaHEeHHEeM-KOMIIIEKCHBIM ~ MEIUIIMHCKUMA
KoHcanTHHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum noctyma: mis
3aperucTpup. MoJIb30BaTeNeid. — TeKCT : ANEeKTPOHHBIN.
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1.5. Bosblias MeIUIMHCKAs OMOIUOTEKA © 3JICKTPOHHO-OMOIHOTEUHAs cucTeMa : cait /
OOO bykam. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mocryna:
JUISL 3apETUCTPUP. MOJb30BaTeNeh. — TEKCT : 3IIEKTPOHHBIN.

1.6. Jlanp : snekTpoHHO-OMOMMOTeyHas cucrema : cakt / OOO DBC Jlans. — CaHKT-
[MerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexum moctyma: mjisi 3apeructTpup.
I10JIb30BaTeNeH. — TEKCT : AJEKTPOHHBIM.

1.7. Znanium.com : 31eKTpOHHO-OMOIMOTeYHass cucrema : cat / OOO 3HaHuyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexum poctyna : misi 3aperucTpup.
MOJIb30BaTeNEn. - TEKCT : ANEKTPOHHBIN.

1.8. Clinical Collection : koJjexkuust Il MEIUIMHCKAX YHUBEPCUTETOB, KIWHUK,
MEUITHHCKUX OubHOTEK // EBSCOhost : [mopran]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
e97828f9f7e1%40sessionmgrl02 . — Pexxum joctymna : Juisi aBTOpH3. TMoJib3oBareneil. — TekcT :
JJIEKTPOHHBIH.

1.9. Pycckuii s3bIK KaKk WHOCTPAHHBIN : 3JIEKTPOHHO-OOpa30BaTENbHBIN pecype Uit
MHOCTpaHHBIX cTyaeHTOB : caliT / OO0 Komnanus «Ait Ilu Ap Meauna». — Capatos, [2021]. —
URL: https://ros-edu.ru. — Pexxum moctyma: [Uist 3aperucTpup. mosib3oBareneid. — Tekcr :
ANEKTPOHHBIN.

2. KoncyastanrtIliatoc [DnekTpoHHBIN pecypc]: cripaBodHas nmpaBoas cuctema. /OO0
«KoncynwranT [lmrocy» - DnextpoH. naH. - Mocksa : Koncynerantllmtoc, [2021].

3. ba3bl JaHHBIX NEPHOAMYECKUX U3aHUI:

3.1. ba3za nmaHHBIX EPHOIUYECKUX W3JIaHUM : deKTpoHHBIC XypHaIbl / OO0 UBUC. -
Mocksa, [2021]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum moctyma : uis
aBTOPU3. MOJIb30BATENCH. — TEKCT : 3JEKTPOHHBIMN.

3.2. eLIBRARY.RU: nayuynas snextpoHHass OubOmmotexka : cat / OOO Hayunas
Dnexkrponnas bubmuoreka. — Mocksa, [2021]. — URL.: http://elibrary.ru. — Pexxum mocrtyma : s
aBTOPU3. MOJIb30BATENICH. — TEKCT : AJEKTPOHHBIN

3.3. «Grebennikony : snextponnas 6udmuoreka / U] I'pebennukos. — Mocksa, [2021]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum goctyma : Juis aBTOPHS.
MoJib30Bateyiel. — TEeKCT : AIIEKTPOHHBIH.

4. HanuonajbHasi ?JJIeKTPOHHAasi OuOJMOTeKAa : DICGKTpOHHAs OuOIMOTEeKa
(benepanbHas rocygapcTBeHHas HH(GOpPMaLMOHHAs cucTeMa : callT / MUHHCTEPCTBO KYIbTYpHI
P® ; PI'b. — Mocksa, [2021]. — URL: https://H36.pd. — Pexxum moctyma : miast mosb3oBaTenei
Hay4yHOU OMOMMOTEeKH. — TEKCT : 3JeKTPOHHBIM.

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

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum npoctyma : i aBTOPH3.
noJjb3oBaTeneil. — M300pakeHune : JIeKTPOHHBIE.

6. @enepanbHble HHGOPMALMOHHO-00pPa30BaTeIbHbIE NOPTAJIbI:

6.1. Enunoe okHO jdocTyma K oOpa3oBaTelbHBIM pecypcam : (eaepanbHblii mopran /
yapeautens ®IAOY AINO HPI'OIl m UT. — URL: http://window.edu.ru/ . — Texkcr :
JJIEKTPOHHBIN.

6.2. Poccuiickoe oOpa3zoBanue : deaepanpHblii nopran / yupenurear GI'AOY IO
LIPT'OIT u UT. — URL.: http://www.edu.ru. — TekcT : 3JeKTpOHHBIHA.

7. O6pa3oBareibHbIe pecypesl Yal'y:

7.1. DnextponHas Oubnuorexka Yal'V : monyns ABMC Mera-ITPO / OO0 «/lara
Okempece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum moctyma : 1 mojb3oBaresie
Hay4YHOH OnbIMoTeKu. — TeKCT : 3JeKTPOHHBIM.
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MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma 1o JUCHHUILINHE

Coranacosano: ——
3am.Hay. YUTuT Knoukosa A.B. / /77 /7 / 14.06.2020
Jlomknocets cotpyannka YU TuT OHO MOJUTHCH

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Jns mpoBeneHUsl JICKIUOHHBIX W MPAKTUYECKUX 3aHATHH HE0OXoauMa ayauTopus,
OCHAILIEHHAs! IOCKOH, a IPU BO3MOKHOCTH KOMITBIOTEPOM U MYJIbTUMEIUUHBIM 000y 10BAHUEM.
[Tomemienus uis caMOCTOATEIbHOW pabOThl OCHAILEHbl KOMIBIOTEPHON TEXHUKOH C
BO3MOXHOCTBIO MOJKIIOUeHUs! K ceTu «VHTepHeT» U obecredeHneM J0CTyna K AJIEKTPOHHOU

nH(pOMalMOHHO-00pa30BaTeNbHOM cpesie, AIEKTPOHHO-OMOIMOTEYHON CUCTEME.

13. CIEUAJIBHBIE YCJOBUA 1JIS1 OBYYAIOIIUXCSA C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbA

B cnayuae HeoOxoauMmocTH, OOyYarOIIMMCS U3 YHCIA JHUI C OTPAaHUYECHHBIMHU
BO3MOJKHOCTSIMH 370pOBbs (IO 3asBJICHHIO OOYYArOIIErocs) MOTYT TMpeajaraTbCsi OIHU U3
CIICAYIONIMX BAPUAHTOB BOCHPUATHS WH(POPMAIMM C y4ETOM WX WHAWBUIYaJIbHBIX
MCUX0(U3NIECKIX 0COOCHHOCTEH:

— Ui JIAI C HApYIICHWSIMH 3PCHHUS: B IMe4YaTHOW (opMe yBETMUYEHHBIM IIPH(PTOM; B
(dhopme 3IIeKTPOHHOTO JOKyMEHTa; B ¢opme ayauodaiiia (mepeBoj] yuyeOHBIX MaTEepHAIOB B
aynmuodopmar); B rmedyatHOW ¢opme Ha s3bike bpaiins; WHAMBHIyalbHbIC KOHCYJIBTALUU C
MpHUBIICYCHUEM TU(IIOCYPIOTIEPEBOIUNKA; HHIUBUIYTbHbBIC 3a/IaHUSI M KOHCYJIbTAIIUH;

— JUId JIMI] C HapymIeHWsIMH CllyXa: B Ie4aTHOW ¢opme; B (GopMe DIIEKTPOHHOTO
JOKYMEHTA; BUCOMATEePHAIIbl C CYOTUTPAMU; HHIUBUIYaIbHbIE KOHCYIbTAIUU C TIPUBJICUYCHHEM
CYpIOTIEpEBOTYMKA; UHANBUIYAIbHBIC 33]JaHUSI U KOHCYJIbTAIINY;

— IUIS JHIl C HAPYIICHUSIMH OINOPHO-JBHIATEIbHOTO alapara: B IMe4aTHOW (opme; B
dbopMe IJIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiiina; HHIUBUAYaIbHBIC 3alaHHs U
KOHCYJIbTAI[HH.

B ciryyae HEO0X0AUMOCTH UCTIOJTb30BaHMSI B y4eOHOM nporecce
YaCTUYHO/UCKIIFOYUTEIBHO JHCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, OpraHU3alus
pabotsr IIIC ¢ obyuatouumucs ¢ OB3 u uHBanMIaMu MpeaycMaTpPUBAEeTCS B AIEKTPOHHOU
nH(OPMAIMOHHO-00pa30BaTEeNbHOM Cpelie ¢ y4eTOM WX WHAMBHIYaTbHBIX IMCUXO(PHU3UIECKUX
0COOEHHOCTEH.
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JUCT USMEHEHUI
Ne n/m Coaepxanne DUO 3aBeaymoniero Moanucs Jara
U3MEHEeHH s MU kadenpoii, peajnsyromei
CCBLIKA Ha AUCUUILIMHY/BBINMYCKAIOIIEi
npujaaraemMbli kadeapoi
TeKCT U3MEHEHHs
1 Buecenue Llponwy O.1O. : 31.08.2022
W3MEHEHUH B II.I1. B)
[IpodeccnonansHbie
0a3nl JaHHBIX,
WHPOPMALTUOHHO-
CIPaBOYHEIE
cuctemsl 1. 11
«YuebHo-
METOAMYECKOE U
nH(pOpMAITHOHHOE
oOecrieueHue
JUCLIUIIJIMHED) C
odopmireHuEM
npuiioxeHus 1

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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