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AHHOTaUs

Jucrunmuaa «OOpaTHBIe 3a7a4ll  MaTeMaTUYecKoW (U3MKHW» BXOIUT B COCTaB
nporpamMmMbl MOATOTOBKA HAyYHBIX W HAYYHO-NIEIArOTMYECKUX KaJ[poOB B acCMUpaHType MO
HaydHoH cnenuanbHocTH 1.1.2. «/luddepenunanbupie ypaBHEHUS U MaTeMaTH4ecKas (pU3nKay.
Juctumuimaa peanusyercs kadenpoit «Nely.

ConepxaHue OUCLHUILIMHBI OXBaThIBAET KPYr BOIPOCOB, CBA3AHHBIX C IMOCTPOCHUSIMH
pELICHUI UHTETPUPYEMBIX HEIIMHENHBIX YPABHEHU.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO MPOLEcCa: JeKYUU U CAMOCMOAMENbHAL paboma 00y4aue2ocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHASI aTTECTAIUs B (hOopMe IK3aMEHa.

OO0masi TpyAOEMKOCTh OCBOEHUS AMCLMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbl, 144
qaca.

S3bIK 00yueHus O JUCIUILIUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Llenp mpermogaBaHusl TUCIHUIUIMHBI — PAa3BUTHUE y ACHUPAHTOB HABBIKOB PEIICHHS MPSIMBIX U
0OpaTHBIX CIIEKTPAIBHBIX 3a/1a4 MATEMAaTUICCKON (DU3HKH.
1.2. JlucuumiuHa BXOAMT B COCTaB MPOTPAMMBI TOJATOTOBKM HAyYHBIX M HAYYHO-
MearorndecKuX KaJpoB B aCIIUPAHTYPE.
1.3. B pe3ynbraTe u3yueHUs AUCHUTUIMHBI ACIIUPAHT JTOJDKEH:

3HATh:

- OCHOBHBIC HEJIIMHEWHBIE HHTEIPUPYEMBbIEC HEJIMHEWHbBIEC YPABHEHUS

- CIIEKTpaJIbHbIE JJAHHbIE, ACCOLIMMPOBAHHBIE C OECKOHEYHO YOBIBAIOIMMH PEILICHUSIMU

- CIIEKTPAJIbHBIC JAHHBIE, ACCOLUUPOBAHHBIE C IEPUOJAUYECKUMU PELICHUSIMU

- METOJIbI ITOJIY4ECHHMsI CIIEKTPAJIbHBIX JaHHBIX I10 HAYAJIbHBIM JAHHBIM PEIICHUS

- METO/bl BOCCTAHOBJICHUS PELICHUS HEJIMHEMHOIO YPaBHEHHUSI 110 CIIEKTPAJIbHBIM JAHHBIM
yMeTb:

-pemaTh IpsMYI0 CIEKTPaIbHYIO 3a1a4y

- pemiath 0OpPAaTHYIO CHEKTPAIBHYIO 331a4y

BJIAJ1ETh:

-METOJIOM IPSAMOM 3a/1auM paccestHUs

- METOZ0M OOpaTHOM 3aa4M paccesHus

-METOJIOM CHEKTpaJbHOro aHanuza omneparopa Llrypma-JlnmyBumns ¢ nepuoanyYEecKUM
MOTEHLINAJIOM

- METOZIOM KOHEYHO30HHOTO MHTETPUPOBAHUS

2. MecTo TUCHUIUIMHBI B CTPYKTYpPE MPOTrPaMMBbI
JucuumimHa MokeT 0a3upoBaThbCsl Ha 3HAHUAX, paHee NMPUOOPETEHHBIX aCHUpaHTaMU
[IPY U3YYECHUH CIEAYIOIUX AUCLUUIUINH:
— «Matemaruka. MareMaTHYeCKUM aHAIN3Y,

— «Maremartuka. AHATUTHYECKAsi TEOMETPUS U JIMHEHHAas anredpay,
— «JluddepeHnnanbHpie ypaBHEHUSY,
— «/HTerpanbHble ypaBHEHHUS,

— «Maremaruyeckas pu3znuKa»
3HaHUs, MOJY4YEHHblE NpPU M3YYCHUU MaTepuana JaHHOW JUCHMIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HA4YE€HHWE, TaK W MOTYT HCIOIB30BaThCs NPU TOJATOTOBKE BBITYCKHOMN
KBAJTM(PHUKAIIMOHHOMN paboThI.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe MUCHUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BUAOB Y4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaMm) MpeACTaBICHbI B
tabnure 1.

Tabmuua 1 — O6beM U TPYyL0EMKOCTh TUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne7
1 2 3
Oobwas mpyooemMKoCmy OUCYUNTIUHBL, 4/ 144 4/ 144
3E/ (gac)




U3 Hux uacoe npaxmuueckoi nood2omosKu,
(uac)
AyoumopHule 3aHsmusi, BCETo Yac. 20 20
B TOM YHCIJIE:
nexmun (JI), (gac) 20 20
NPaKTUYECKHE/CEMHUHAPCKHE 3aHATHS
(I13), (gac)
9K3aMeH, (Jac) 36 36
Camocmosmenvnas paboma (CP), Bcero 88 88
(dac)
Buo npomescymounoii ammecmayuu: 3ader,
mudd. 3auer, sk3amen (3ager, Hudd. 3ay, OK3. OK3.
DK3.*%*)

*x .
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 2.

Tabnuna 2 — Pa3ensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Pasnenpl, TEMBI IUCIIMILINHBL Jexuun | I3 (C3)| - CPC
’ (qac) (qac) (qac)
Cemectp 7
Paznen 1. 3agaua paccesHus ayig oneparopa
BTOPOTO MOPSAKA C OECKOHEUHO YOBIBAIOIIUM 4 20
NOTEHLIMAJIOM
Paznen 2. OOpatHast 3a1aua paccesiHuS Ha 4 20
OECKOHEYHOM MHTEpBAJIC.
Pa3zpnen 3. lnTerpupyemMble HENMHEHbIE 4 10
YpaBHEHHUS U HBOJIIOLNS CHEKTPAJIbHBIX JAHHBIX
Pasnen 4. CnekrpanbHas 3aada AJis ornepaTopa 9 10
BTOPOTO MOPSAKA C EPUOJUUYECKUM MOTEHIIMATIOM
Paznen 5. PuMaHoBBI HOBEPXHOCTHU U a0EEBbI 5 10
nuddepeHmansl.
Paznen 6. Ilepuoauyeckre 1 movTu-
NEPUOANYECKHUE PELLIEHUS HHTETPUPYEMBIX 4 18
HEJIMHEHHBIX YPAaBHEHUM.
Hroro B cemectpe: 20 88
Hroro 20 0 88

IIpakTrueckass IOATOTOBKA  3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
acIHUpaHTaMU OINpeeNIEHHbIX TPYAOBbIX (DYHKIMMH, CBA3aHHBIX ¢ Oynylied npodeccrnoHalbHON
JEATEIIbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEJCHO B TabIuIEe 3.

Tabmuna 3 — ConeprkaHue pas/iesioB U TEM JICKIIMOHHOTO ITUKJIa

Howmep paznena HaszBanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 3anaya paccessHusl Uil olepaTopa BTOPOro MnoOpsiAka ¢




0ecKOHEeYHO YObIBalOIUM mnoTeHuuaAoM. Kosdpouiments
MPOXOKIACHUA U OTPAKCHUA. Hx cBsA3b ¢ HAYaJIbHBIMH JaHHBIMH.
Crnyuall onepaTtopa JIMHEHHOIO MO CHEKTPaJIbHOMY Iapamerpy.
Cnygaii omnepatopa, KBaJpaTHYHOIO 10  CHEKTPaIbHOMY

napamerpy.
2 OOpatHas 3a1a4a paccessHHsI HA 0eCKOHEYHOM HHTepBaJe.
BriBon JUHEIHHOTO MHTETrpalbHOTO ypaBHEHUs

I'enpdannalleButana-Mapuenko. BemecTBeHHbIe — peayKIHUU
AJIEMEHTOB MaTpUIbl paccestHUs. 3aBUCUMOCTb OT BPEMEHM U
YaCTHBIC PEILICHUS.

3 HNuterpupyemMblie HeJIMHelHbIE YPABHEHUSI M JIBOJIOLMS
CIHEeKTPAJIbHBIX JaHHBIX. UHTerpupyemble  HeIMHEWHBIE
YpaBHEHHUS U UX CBS3b C JUHEHHbIMU onepaTopamu. [lapa Jlakca
nns ypaBHeHus KopreBera-ne @pwusza. Ilapa Jlakca s
ypaBuenus Kayma-byccunecka. Matpuunsie mapel Jlakca wu
COOTBETCTBYIOIINE UM HEJIMHEHHBIC YpaBHEHUS.

4 ChnexkTpajbHas 3aa4a J1Jisl OIlepaTopa BTOPOro NopsiaikKa ¢
NepHOAMYECKUM MOTeHIHAI0M. [lepnoanueckas 3amaya st
ypaBHeHus1 Kopresera-ge @pusa. [lepuonnueckas 3agaya 1ist
ypaBHeHus Kayna-bByccunecka. Meron Marpuiibl MOHOAPOMHUHU
JUIsl MAaTPUYHBIX ONIEPaTOPOB.

5 PumanoBbl mnoBepxHocTM U alesieBbl auddepeHHANbI.
PumanoBa moBepxHocTh. basuc nukio. ['onomopdHEIe abeneBbI
muddepeHransl 1 UHTETpaibl. AOGEIeBbl HHTErpalibl BTOPOTO
pona. AbGeneBbl MHTErpalibl TpeThero poaa. Ilepuosasl abeneBbIx
muddepennmanos. ToxnecTsa Pumana.

6 Ilepuoauyeckne pemieHHs HHTErPUPYEMbIX HeJIHHENHBIX
ypaBHenuii. Toata-pynkuus. dDynkuus belikepa-Axuesepa u
KOHEYHO30HHBIE pemeHus Ui ypaBHeHus: Kopresera-ne ®@pusa.
@Oynkuus belikepa-Axue3epa U KOHEYHO30HHBIE PELICHMS IS
ypaBHeHusi Kayna-byccunecka. @ynkuusa belikepa-Axuesepa u
KOHEYHO30HHBIE  pemieHuss g ypaBHeHus  Kagomiesa-
IlerBnamBrii. KOHEYHO30HHBIE pelIEHUA [UIsl  yPAaBHEHMS
byccunecka. KOHEYHO30HHBIE pEIICHHS Il HEIMHEHHOTO

ypaBHenus Llpenunrepa.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TabuIe 4.

Tabmuna 4 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTh, |MPAaKTHYECKOM |paznena
n/n 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

| |

Bcero




4.4. CamocrosiTenpHas paboTa acupaHTOB
Bunsl camocTosTensHON pabOTHI M €€ TPYIOEMKOCTh MPUBEIEHBI B TA0IHULIE 5.
Tabnuua 5 — Bujpl camocTosiTennbHON pabOThI U €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bun camocrositensHO#M paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
40 40
nucuuruael (TO)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 24 24
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
[ToaroroBka K MpOMEXKYTOUYHOM 24 24
aTTecTanuu (IMporpaMMbl aCUPAHTYPHI)
Bcero: 88 88

6-11.

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOW Pa0OThI ACTIMPAHTOB TI0 JUCIUILTHHE
Y4eOHO-METOAMUECKHE MaTepUaibl I CAMOCTOSTEIIBHON pa0OThl aCIIMPAaHTOB YKa3aHbl B ILII.

6. IlepeueHb MeUATHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH TIpUBEICH B TabmuIle 6.
Tabnuna 6— [lepedeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUM

Iudp/
URL agpec

bubnuorpaduueckas ccplika

Komiuectso 3x3eMInIsIpoB B
Oubmoreke
(KpoMe 2JIEKTPOHHBIX IK3EMILTSIPOB)

bopyxos, B. T. CrpykTypHblEe CBOMCTBa
JTUHAMUYECKHX CUCTEM U OOpaTHbIE 3aJauu
MareMmarnueckon ¢usuku / B. T. bopyxos, U.
B. Taimyn, B. M. Tumommnonbckui. —
Munck : benopycckas Hayka, 2009. — 174 c.
— ISBN 978-985-08-1037-3. — Texkcr

ANEKTPOHHBIN // Jlanp

ANEKTPOHHOOMOmMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/90327 (mata
obOpamenus:  11.08.2023). —  Pexum

J0CcTymna: sl aBTOPU3. MOJIb30BaTENEH.

Tananos, C. B. ObpaTtHble U HEKOPPEKTHBIE
3agaun : yue6Hoe mocodbue / C. B. Tananos.
— Tompsarru : TT'Y, 2019. — 60 c. — ISBN
978-5-8259-1421-3. — TekcCT : 2IEKTPOHHBIN
// JIaHb : IEKTPOHHOOMOINOTEUHAS] CHCTEMA.
— URL: https://e.lanbook.com/book/139679
(mara oOpamenus: 11.08.2023). — Pexum

JoCTyMa: JIsl aBTOPU3. MOJIb30BaTeNeH.




IOpxo, B. A. BBenienue B Teopuio 00paTHBIX
CHEKTpAIbHBIX 337134 : yueOHoe nmocodue / B.
A. IOpko. — Mocksa : DUU3MATIINUT, 2006.
— 384 c. — ISBN 5-9221-0734-8. — Tekcr :
AJICKTPOHHBIN /! Jlanb
3JeKTpoHHOOMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/59443 (nata
obpamienns: 11.08.2023). — Pexum
JIOCTYTIA: JIUIsl aBTOPHU3. TIOJIb30BaTeNei

Urnatees, M. FO. O6parnas 3agaua
paccessHUS U cucteM auddepeHnnanbHbIX
YpaBHEHHIA C OCOOCHHOCTBIO : MOHOTpadus /
M. 1O. UrnateeB. — Capartos : CI'Y, 2020.
— 156 ¢c. — ISBN 978-5-292-04664-6. —
Texkcr : oanekrpoHHbli // JlaHb
3JeKTpoHHOOMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/194735 (nata
oOpamenus: 11.08.2023). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

["apapos, I'. I'. OGpatHbIe 3a1a4n TUHAMUKH
B IPYMIOBBIX NIEPEMEHHBIX : MOHOTpadus / I'.
I'. 'adpapoB. — Mocksa : DUSMATIINUT,
2015. — 120 c. — ISBN 978-5-9221-1597-
1. — Tekcrt : aneKTpOHHBIN // JIaHB :
AIIEKTPOHHO-OMOIMOTEYHAs cucTeMa. —
URL: https://e.lanbook.com/book/71991
(mata obpamenusi: 11.08.2023). — Pexum
JocTymna: sl aBTOPU3. MOJIb30BaTeNEH.

bombpyx, A. A. OOparubie 3amauu
MOHOJPOMHH B aHaJUTHYECKON Teopuu
T depeHIMaIbHbIX YpaBHEHUH @ ydyeOHoe
nocobue / A. A. bomuOpyx ; 1moj penaxiuein
. B. Anocosa, B. I1. Jlekcuna. — Mockaa :
MIIHMO, 2018. — 220 c¢. — ISBN 978-5-
4439-2640-7. — TekcT : 3JIEKTPOHHBIN //
Jlanb : SIEKTPOHHO-OMONMOTEYHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/267593
(mata obpamenus: 11.08.2023). — Pexum
JOCTyTA: JIJIsl aBTOPH3. TOJIh30BaTEINEH.

7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn « IHTepHEeT»

Hep CUCHb SJICKTPOHHBIX

TEJICKOMMYHUKAIIMOHHONW CETH
npuBe/IeH B Tabmuie 7.

«HTEpHETY,

00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-

H606XOI[I/IMI)IX JIA  OCBOCHUSA AUCIIMIIIINHBI



Tabmuua 7 — IlepedeHb 3JIEKTPOHHBIX OOpaA30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HaumenoBanue

https://arxiv.org/ Jlero3urapuii MPENpUHTOB MO MAaTEMAaTUYECKOW (H3MKE M IPYrHM
(HU3UKO-MAaTEMATHICCKIM JTUCIUILTHHAM

https://www.mathnet.ru/ | O6mepoccuiickuii mopran Math-Net.Ru

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENILHOTO MpOoIEcca M0 JUCIUILIHHE.
[Tepeuenp UCTIONIB3YEMOT0 IPOTPAMMHOTO OOeCIICUeHHS IPEACTaBIIeH B Tabumuiie 8.

Tabmuna 8 — [lepedens mporpaMMHOTO OOecTIeueHUs

Ne /1 HaunmenoBanue

He npenycmorpeno

8.2. IlepeueHp HH(OPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCTIOJIb3yEMBIX npu
OCYILIECTBIICHIMH 00pa30BaTEIBHOTO MPOIECcCa MO JUCIUTUIMHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTABICH B
Tabimue 9.

Tabmuna 9— Ilepedenp nHOOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIICCTBIICHUS
00pa3oBaTeIbHOTO MpoIiecca 10 AUCIUILTUHE, IpecTaBieH B Tabmuue 10.

Tabmumna 10 — CocTaB MaTepraIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )

1 JlexuMOHHAS Ay AUTOPHUS

10. OmneHouHbIe CpeACTBA ISl IPOBEIECHUS MPOMEKYTOYHOM aTTeCTalluu
10.1. CocTaB OLICHOYHBIX CpEACTB JJIsi TNPOBEJIEHHUS MPOMEXKYTOUHOH aTTecTaluu
aCIHUPAHTOB MO AUCLUUILIMHE NpUBeAeH B Tabnuue 11.
Tabmuua 11 — CocTaB OIIEHOUYHBIX CPEACTB Il IPOBEICHHsI TPOMEXKYTOUYHOM aTTecTaliu

Bun npomexyTodHOM arTecTauuu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOIIPOCOB K 3K3aMCHY;

10.2. B kauecTBe KpPHUTEPHEB OIICHKH YPOBHS OCBOCHHS AaCHHPAHTAMHU JWCIUTILTIHBI
npuMensiercs 4-6ayuibHas IIKana OLEHUBaHMA, KoTopas npuBeneHa Tabmuue 12. B Teuenue
cemMecTpa MOXeT ucrosib3oBatbest 100-OamibHas IIKala MOJIYJIbHO-PEHTHHTOBOW CHUCTEMBI
YHuBepcuTeTa, IpaBUjia  MCIOJIb30BAaHUSA  KOTOPOH, YCTAHOBJIEHBI  COOTBETCTBYIOLIUM
JIOKaJbHBIM HOpMaTHUBHBIM akTOM [V AIL
Tabmuma 12 — Kpurepuu O1eHKH YpOBHS OCBOCHUS TUCITUILTHHBI




OreHka

XapakTepucTuKa YpOBHSI OCBOCHUS JUCITUTLIAHBI
4-0ayutbHA IKAJIA

— acIHPaHT TITyOOKO U BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHa,
— YBEpPEHHO, JIOTHYHO, ITOCJIC0BATEILHO U TPAMOTHO €r0 M3JIaracr;

— ONMHpasCh Ha 3HAHWS OCHOBHOM W JOMOJHHUTEIBHOW JIUTEPATYpPHI,
COTJINYHOY TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC MOJOXKEHUS C MPAKTUYECKOM
«3a4TEHO» JESITEIIbHOCTHIO TI0 HAIIPABJICHUIO TTOITOTOBKU/ CHIEITUAIEHOCTH,

— yMeJI0 000CHOBBIBAET U apI'YMEHTHUPYET BBIIBUTACMBIC UM H/ICH;

— JIeJIaeT BBIBOALI M 0000IICHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeNaTN3UPOBAHHBIX TOHSITHH.

— aCMHPaHT TBEPJAO YCBOWJI MPOTPAMMHBIN MaTepuaj, TPaMOTHO U IO
CYIIIECTBY M3JIaraeT ero, OMUpasiCh Ha 3HAHWSI OCHOBHOM JINTEPATYPHI;
— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3bIBACT YCBOCHHBIC 3HAHHS C MPAKTHYECKOH JIEATEIBHOCTBIO 10
«3a4TEHO» HAIPABIICHUIO MTOJITOTOBKU/ CIIEITUAILHOCTH,

— apryMEHTUPYET HAYyYHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BJIQJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TOHITHH.

— aCIMpaHT YCBOWMJI TOJIBKO OCHOBHOM IIPOTPaMMHBIM MaTepHal, IO
CyLIECTBY M3JIaraeT €ro, ONMPasCh HA 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM MPUMEHEHUU 3HAHUU 110
HaMpaBJICHUIO TIOATOTOBKHM/ CIIEUAIEHOCTH;

— ci1ab0 apryMeHTUpPYeT Hay4YHbIE MTOJIOKEHMUS;

— 3aTpyaHseTcs B GOpMYJIMPOBAHUN BBIBOAOB M 000OIICHMIA;

— 9aCTUYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIILHOY
«GAUTEHO

—acmUpaHT He YCBOWJI 3HAYUTEIBHOM YaCTH MPOrPaMMHOTO

Marepuana;

— JIONTyCKaeT  CYIIECTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IIPH

«HEYJIOBJICTBOPUTEILHO» | PACCMOTPEHUH IPOOJEeM B KOHKPETHOM HAIPaBICHUH MOJITrOTOBKH/
«HE 3aUTCHO» CHEeHUATBHOCTH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HEe MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He QOpPMYJIMPYET BHIBOAOB U 000OLIECHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bompocsr (3amaun) aiist 9K3aMeHa peicTaBiIeHb! B Tabauie 13.

Tabmuna 13 — Bompocs! (3a1a4m) s 9K3aMeHa

Ne n/nn ITepeueHb BOpocoB (3a7a4) Ui SK3aMeHa

Hanmmmmre ypaBaenue Kopresera-ne @pusa

Hanmmmre ypaBHenue byccunecka

Hanwumure YPaBHCHHC Ka,[[OMLIeBa'HCTBI/IaH_IBI/IJII/I

Hammmmre ypaBaenue Kayna-byccunecka

Hanmmure HenunenHoe ypaBHeHue llpenunrepa

Hanummre monudunuposannoe ypasuenue Kopresera-ge @pusa

OHpCIlCJ'II/ITe, YTO TaKoe CoIuToH. Kak oH BBIFJISII[I/IT?

OHpCI[CJ'II/ITe, 4yTO Takoe KuHK. Kak on BBIFJ'IHI[I/IT?

OO |INOO|UIAWIN|F-

Onpegenure, 94To Takoe BojgHA-yOuina. Kak oHa BeIrasanT?

[ BN
o

Hamummre mapy Jlakca pans ypaBuenus Kamgomuea-IlerBuamBunu. BriBenute
YpaBHEHHUE U3 YCIOBHS COBMECTHOCTH.

-
-

Hanumure napy Jlakca ans ypaBHenus Kopresera-ne ®@pusa. BeiBequre ypaBHeHue
U3 YCJIOBUSI COBMECTHOCTH.

RN
N

Hanwummre napy Jlakca nys YpaBHCHHA EYCCI/IHCCKEL BriBenute YpaBHCHHUEC U3




YCJI0BUsA COBMECTHOCTH.

13 Hamumnre mnapy Jlakca mius 1epBoro ypaBHEHUs W3 MEPAPXUU  YPaBHEHUS
Kaynabyccunecka. BeiBequTe ypaBHEHHE U3 yCIOBUSL COBMECTHOCTH.
14 Hamummre mnapy Jlakca mig BTOpOrO ypaBHEHUS U3 MEPApXUM  YPaBHEHMS
Kaynabyccunecka. BeiBequTe ypaBHEHHE U3 YCIOBUS COBMECTHOCTH.
15 Hamummre mnapy Jlakca mig BTOpOrO ypaBHEHUS U3 MEPAPXUM  YPaBHEHMS
Kopreserage @pusa. BeiBequre ypaBHEHHE U3 YCIOBUS COBMECTHOCTH.
16 Hamumure mnapy Jlakca mig BTOpOrO ypaBHEHUS U3 MEPApXUM  YPaBHEHMS
byccunecka. BeiBenuTe ypaBHEHUE U3 YCIOBHS COBMECTHOCTH.
17 Hamummre mapy Jlakca mia HenuuelHoro ypasHenus Illpenunrepa. BeiBegure
YPaBHEHHUE U3 yCIOBHUSI COBMECTHOCTH.
18 Hanummre napy Jlakca s moguduuupoanHoro ypaBHeHus Kopresera-nge ®pusa.
BriBeTe ypaBHEHUE U3 YCIOBUS COBMECTHOCTH.
E]
19 W2 — H(Z _ Zj)
Brruucaute pos NOBEPXHOCTH, 331aBAEMON ypaBHEHUEM =
20 2
w = H(z -z;)
BrruncauTe posl IOBEPXHOCTH, 331aBAEMON ypaBHEHUEM f:‘
ol w =[[(z-z)
11 J
Brluncnure pox NOBEpXHOCTH, 3a4aBAEMON YPaBHEHUEM 'jl
22 T
W = 1 ](z-z))
Brluncnure pos NOBEpXHOCTH, 3a4aBAEMOM YPaBHEHUEM f:l
2 w=[](z-z)
11 i
Brluncnure pox NOBEpXHOCTH, 3aaBAEMON YPaBHEHHEM Jj=1
24 o
W =||(z-z2)
Brluncnure poa NOBEpXHOCTH, 3a4aBAEMON YPaBHEHHEM i=1
25 4 3
wi=]](z-z)
Brluucnure poa NOBEpXHOCTH, 3aaBAEMON YPAaBHEHUEM J=1
26 A
w'=](z-z2))
11 J
Brluncnure poa NOBEpXHOCTH, 3a4aBAEMON YPaBHEHHEM J=1
27 3
5 —_ —
w =] ](z—z))
Brluncnure poa NOBEpXHOCTH, 3aaBAEMON YPaBHEHHEM J=1
28 4
w=]|(z-z)
11%=743
Beluncnure po NOBEPXHOCTH, 3a4aBAEMO YPaBHEHUEM J=1
29 S
w=]](z-z))
Z2—2Z j
Beruncnure pos NOBEpXHOCTH, 3a/1aBa€MON YpaBHEHHUEM J=1
30 [Ipeqyio)kute  adropuT™M  MOCTPOCHHsI  roJOMOpPGHBIX  JudQepeHnranoB  Ha




w :f[(z—zj)

MIOBEPXHOCTH
31 [IpenyioxkuTe  adropuT™M  MOCTPOEHUS  TOJNOMOPHBIX  auddepeHuaioB Ha
4
w’ :H(z—zj).
MOBEPXHOCTH j=1
32 [IpenyioxkuTe  adropuT™M  MOCTPOEHUS  TOJNOMOPPHBIX  auddepeHmanoB Ha
5
wh = H(z -z,
OBEPXHOCTH J=
33 [Ipenyioxkute  anropuT™M  HOCTPOEHHs]  TroJOMOpPHBIX  JU(QepeHIHuaIoB  Ha
3
3
w =H(z—z )
MOBEPXHOCTHU J=1
34 [IpenyioxkuTe  AIrOpuTM  IMOCTPOEHUS  TOJIOMOPHBIX  auddepeHuanoB Ha
4
w = H(z -z.)
J
MMOBEPXHOCTH J=1
35 [Ipemnoxxure  anropuT™M  MOCTPOEHHUS  roJoMOpGHBIX  nud¢depeHnraIoB  Ha
5
3
w :H(z—z )
MMOBEPXHOCTHU =
36 [lpusenure npumep abeneBa auddepeHnmMana BTOPOro poia C €IAMHCTBEHHBIM
2D
w = H(: -z;)
TIOJIFOCOM Ha MOBEPXHOCTH J=
37 IIpuBenute npumep abeneBa auddepeHaga BTOPOro poja € EIUHCTBEHHBIM
3 p]
w =H(z—z ;)
IIOJIFIOCOM Ha NOBECPXHOCTH J=1
38 [TpuBenure npumep abeneBa nuddepeHIaa BTOPOTO pojAa C €IUHCTBEHHBIM
5
w' :H(:—z )
TIOJIFOCOM Ha MIOBEPXHOCTH 7=l
39 [TpuBenure npumep aberneBa L[H%)(bepeHuHana BTOPOr0 poJa C €IWHCTBEHHBIM
2
w :H(:—: )
TIOJIFOCOM Ha OBEPXHOCTH J=1
40 [IpuBenure mnpumep abeneBa nuddepeHmana BTOPOTO poja C €IMHCTBEHHBIM
X 4
w :H(z—z )
ITOJIFOCOM Ha MOBEPXHOCTH J=1
41 [IpuBenure npumep abeneBa auddepeHnnana BTOPOro pojaa € €AUHCTBEHHBIM
3 2
w :H(z—z )
TI0JIFOCOM Ha NOBEPXHOCTU J=l
42 Hamummre Gpopmyny TuHAMUKY JTaHHBIX paccesHUs B Cuily ypaBHeHus KopTeBera-ne
dpusa
43 Hamummure ¢opMyny OUHAMHKKA JaHHBIX pAacCesHUS B CUJY YpaBHEHHS

Kaynabyccunecka




44 VKaxuTe CTPYKTYpy MaTpUIbl MOHOAPOMHMM JJI1 HEJIMHEHMHOro ypaBHEHUS
IIpenunrepa

45 Ykaxure criektp onepartopa lllpeanHrepa ¢ OTEHIIMAIOM B BUJIE COJIMTOHA

46 Vkaxute cnekrtp omneparopa lllpenunrepa ¢ OJHO30HHBIM  BJUIMITUYECKUM
MIOTEHIMAJIOM

47 Ykaxure cnektp oneparopa Ipenunrepa ¢ AByX30HHBIM NoTeHIMaIoM Jlame

48 VYkaxxute ypaBHEHUE CHEKTPAIbHOW KPUBOM ISl COJTUTOHA HEIMHEWHOTIO YPAaBHEHUS
[lIpenunrepa

49 VYKkaxuTe ypaBHEHHUE CIEKTPaJIbHOW KPUBOM Il JHOMJAIBHOM BOJIHBI B Cilydyae
HenmHeHoro ypasHenus Llpenunrepa

50 VYKaxuTe ypaBHEHHME CIEKTpPaJIbHOM KpUBOM Juis coiauToHa IleperpuHa B cirydae
HenuHeitHoro ypaBHenus [lpenunrepa

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 14.
Tabmuna 14 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera

No /it ITepeuenn BonpocoB (3a1a4) st 3adeta / nudd. 3auerta

Y4eOHBIM MJIAHOM HE IPEJYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0wmIe 15.

Tabnuna 15 — [IpumepHbIil nepeyeHb BOPOCOB JIs TECTOB

Ne /it IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

V4eOHBIM IJIAHOM HE MpEaAYCMOTPCHO

10.4. MeTtoau4veckre MaTepHallbl, ONPEICIISIONINE IPOUEAYPhl OICHUBAHUS ypPOBHS
OCBOCHMSl JUCIUIUIMHBL, COJAEpXkKaTcsi B JIOKAIbHBIX HOpMaTtuBHBIX aktax [ YAIIL
pPETIaMEHTUPYIOUIUX MOPSAOK U MPOUENYPY NMPOBEACHUS TEKYLIErO KOHTPOJISI YCIEBAEMOCTH U
MIPOMEKYTOUHOM aTTecTauuu acnupanToB 'Y AL

11. Meroamueckue yKa3zaHUs ISt ACOUPAHTOB MO OCBOSHHIO TUCIIMILIHHEI
(Huoice npueoosamcs pekomeHoayuu no cocmasiieHuto 0aHHo20 pasoeia)

11.1. MeTtoauueckue yka3aHus JUIsI AaCHUPAHTOB 10 OCBOCHUIO  JIEKIIMOHHOI'O
MmatepHana (eciu npedycmMompero yYueoHvlM NIAHOM N0 OAHHOU OUCYUNTUHE).

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepHana — JIOTMYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U SICHOE H3JIoKEeHHe ydeOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOW MbIcaU. B yuyeOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHuUsA, €€ IpoOJeMbl, JAaeT LEeIbHOE MPEACTaBICHUE O AUCLUILIUHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUH acMpaHTaMM JEKIIMOHHOTO MaTepuaa:

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LENEBOM YCTAHOBKOW K Ka)KJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO € IPENOJaBaTEIEM;

— pa3BuUTHE MNPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TOsIBJIEHHE HEOOXOJMMOro HHTEpeca, HE0OXO0AUMOTO I CAMOCTOSATENILHOM padoThI;




— IOJIy4eHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKM U O
IIPOTHO3€ UX Pa3BUTH Ha OJMIKaMIINe TObl;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIOXKEHUSA, TIPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH MX B  Pas3jIMUHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIekuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIaiJoB U
UCIOJIb30BAaHUEM Da3JaTOYHOIO MaTepuajlia IpU IPOBEIEHUH KOPOTKMX JTUCKYCCH 00
O0COOEHHOCTSX IPUMEHEHMSI OTAEIBHBIX TEMATHUK 110 IUCLHUIUIMHE.

11.2. Meroauueckue yKazaHUsl Ui aCIIMPAHTOB IO MPOXOXICHUIO CaMOCTOSITEIbHOMN
paboThI

B Xoze BBINONHEHUS CaMOCTOSTENLHOW paOOTHI, aCIUPAHT BBHINOIHAET PadOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0€3 ero HermocpeJICTBEHHOTO
YUYaCTHS.

B mporecce BBINOTHEHHUS CaMOCTOSTENBHOW padOTHI, y acmupaHTa (GopMHupyercs
1esecoo0pa3Hoe IIaHUpOBaHUEe pPabouero BpeMeHH, KOTOPOE MO3BOJISICT €My Pa3BHBATh YMCHUS
U HaBBIKA B YCBOGHHWH W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00eCrednBaeT BBICOKUI
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOYUYCHHsI, IOMOTAaeT IOJYYUTh HABBIKH TIOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoanyecKMMH MaTepHUaiaMu, HAPABIISIFOIIUME CaMOCTOSITEIIbHYIO0 paOOTy aclupaHTa
SIBIISTFOTCSL:

— y4eOHO-METOMUECKUI MaTepUall Mo JUCIUIUINHE;

11.3. Meroauueckue ykazaHus AJsl aCIUPAHTOB I10 MPOXOXKAECHUIO TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH IpeayCMaTpUBAaeT KOHTPOJb KayecTBAa 3HAHUMN
aCIHUPAHTOB, OCYILECTBISEMBbI B TEUEHHME CEMECTpa C LENbI0 OLICHMBAHMSI XOJAa OCBOCHUS
JUCLUTUIMHBL.

Bo3MoxkHBIE METO/IbI TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH aCIIUPAHTOB!

—  YCTHBIM OIPOC HA 3aHITHSIX;

— cHUCTeMaTudecKasi IPOBEPKa BBIIIOJIHEHNS MHANBUYAJIBHBIX 3aJaHUM;

—  3ammTa OTYETOB 1O J1abOpaTOpHBIM paboTam;

— TECTUPOBAHME;

—  KOHTPOJIb CAMOCTOSITENIbHBIX paboT (B MMCbMEHHOM MM YCTHOM hopmax);

— UMHbIE BUJbI, ONIpEEsieMble IPETOAaBaTEIeM.

11.4. Metoauueckue yka3zaHus JJs aclHMPAHTOB IO MPOXOXKICHHUIO MPOMEXKYTOUHON
aTTECTALlNH.

[IpomexyTouHas aTTecTanus aCIUPAHTOB npenycMaTpuBaeT OLICHHUBaHUE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceos:

— 9K3aMeH — (opMa OLIEHKH 3HaHUM, MOJIyYeHHBIX aclIMpaHTaMH B IPOIeCcCe U3yUSHHS
BCEH IMCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSITENIbHOU paboThl, CIIOCOOHOCTH NMPUMEHSTh
UX JUISl pelIeHHs MpaKTUYEeCKMX 3ajJady. OK3aMeH, KaK MpPaBUJIO, MPOBOAUTCS B MEPHOJ
HK3aMEHALIMOHHONW CECCUU U 3aBEPIIAETCS aTTECTALlMOHHOW OLEHKON «OTIIMYHO», «XOpOLIOY,
«yJIOBJIETBOPUTEIILHOY, HEYIOBJIETBOPUTEIBHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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