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1 Hean u 3a1a4u U3yUYeHNUs] T CUUILIMHBI
1.1 Mean AucHUANINHBI

Ha 2-m Kypce qucuuIuiiHa 3akiaapiBaeT pyHaaMeHTaaIbHbIH MaTeMaTHUECKUH ammapar
JUIsl OIMCAHUS BOJIHOBBIX, TEIUIOBBIX U CTATUYECKUX NoJIei. CTyA€HThI OCBaUBalOT IIOCTAHOBKY
U METOJbl pEIICHHs] KpPaeBbIX 3a/Jad YpaBHEHUH MareMaTtudeckod ¢u3uku (xojeOaHUs,
nuddysus, moTeHman), BKiaodas Mmeton Oypbe u cneruanbHbie GyHKIIH. DTO 00ecreuynBaeT
nepexoa OT oOmieil MareMaTWKu K (PU3MYECKHMM TNPUIOKEHUSM U CIY)XUT 0a30i Ui
[apajyIeNIbHOTO U3YyYEHUs 3JIEKTPOJIUHAMUKH, KBAaHTOBOM MEXaHUKU U TEOpUM KojeOaHMi, a
TaKkke (OPMHUPYET HABBIK CaMOCTOSTEIBHOTO MOCTPOCHHS MAaTEeMaTHYeCKHX Mo/eei
peanbHbIX IporieccoB. Peanusanus 3Tux Leneil HarpasiieHa Ha (POPMHUPOBAHUE KOMIIETEHLUI:
OIIK-1 (mpumeHeHHE €CTECTBEHHO-HAyYHBIX 3HAHUN K (DPU3UYECKUM SIBICHUAM DPA3IUUYHOM
npupozsl), OIIK-3 (ucnonp3oBaHre MaTEMAaTHUYECKUX METOJIOB ISl PELICHUS] HAyYHbIX 3aa4)
u IIK-2 (moctpoeHue mareMaTHHECKMX MOJeENed OOBEKTOB M IIPOLIECCOB HAa OCHOBE
(GyHIaMEHTaJIbHBIX 3aKOHOB), YTO KPUTHYECKH BaXXHO Ui JajbHeimedl Hay4HO-
UCCIIEIOBATEIHCKON PadOTHI Kak B 001aCTH (PH3UKH, TaK M PaTuoPU3UKH.

1.2 3agaum QM CHMILTHHBI

— ycBoeHHE (YHIAMEHTAIbHBIX WACH, MOHATHH W KiaccuUKAIMU ypaBHEHUN
MaTeMaTHYECKON (PU3NKH, HEOOXOTUMBIX JIJISI PEHICHHS TCOPETUICCKUX U IPHUKIIATHBIX 3a71a4;

— ¢opMUpOBaHNE HABBIKOB KOPPEKTHOM MOCTAHOBKH KPAEeBbIX M HAYAIIbHBIX 3314 JIJIs
YpaBHEHUH THIIEpOOINYECKOr0, NapadOoINUECKOr0 U JUIMITUYECKOTO TUIIOB;

— OCBOCHHE aHAJIUTHUYECKUX METOJIOB pelleHus (pas3ieicHue MepeMeHHBIX, (YyHKIUU
['puna, uHTErpaIbHBIE IPE0OpPa30BaHUs, ClIeUaIbHbIE QYHKIUN);

— CO3JaHME€ ¥ WCIOJb30BAaHUE MATEeMATUYECKUX MOJeNel  KoleOaTenbHBIX,
I Py3uOHHBIX, TETUIOBBIX U BOJHOBBIX MTPOIIECCOB, & TAKXKE CTAIIMOHAPHBIX TOJICH;

— pacuIupeHue u yriyoaeHue TeOpeTHUECKUX 3HAHUH, Pa3BUTUE CTPOTOCTH JIOTHUECKUX
paccy>XJIeHHI U JI0Ka3aTeIbHOW 0a3bl;

— TIOBBIIIEHHE OOIIETO YPOBHS MAaTeMaTUYECKOM KyJIbTypbl W TOJArOTOBKAa K
BOCIIPUATHIO COBPEMEHHOTO MaTeMaTHYECKOro amnmnapara Gu3nKu;

— pa3BUTHE TBOPYECKOrO, HECTAHAAPTHOTO TMOJIXOJa K HU3YYCHHIO (DU3HUECKUX
IIPOLIECCOB U BHIOOPY METOJOB UX MaTEMAaTUYECKOTO OMUCAHUS;

— (opmupoBaHUe 6a3bl sl MOCIEAYIOLIET0 YCIEIIHOTO OCBOCHUS AJIEKTPOAMHAMUKH,
KBAaHTOBOW MEXaHWKH, TEOPUH KoJeOaHWH, paaruoDU3UKH U JPYTUX CMEKHBIX THUCIUILIAH
(U3UKO-MaTEMATUYECKOTO IHKJIA.

1.3 Mecrto aucuunjimHbl (MOAyJIs) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumnnuHa «YpaBHEHUS MaTeMaTUYecKOi (PU3MKKU» OTHOCUTCS K 00S3aTENbHON YacTH
bnoka 1 «/lucuumimunasl (MOIyJH)» y4eOHOro IjiaHa Mo HampasieHusM noarotoBku 03.03.02
«Duzukay u 03.03.03 «Pangnoduszukar.

Mecto Kypca B CHCTEME IOATOTOBKHM BBITYCKHUKA ompeaessercs (yHIaMEeHTaIbHOM
POJIBIO YPAaBHEHM B YACTHBIX MPOU3BOIHBIX KaK YHUBEPCAIBHOIO S3bIKa OMMCAHUS HEMTPEPBIBHBIX
¢u3nueckux cucreM. MeTobl ¥ UJIed MaTeMaTHYeCKON (U3UKHU JIeKaT B OCHOBE COBPEMEHHOTO
€CTECTBO3HAHMS M COCTABJIAIOT TOT allapar, KOTOPBIA IO3BOJIAET MEPEUTH OT Ka4€CTBEHHOTO
OTIHCAHMSI BJICHUN K CTPOIOMY KOJIMYECTBEHHOMY aHanu3y. OCBOCHUE IUCIUILTHHBI (OPMUPYET
y CTYICHTOB CHUCTEMHOE MBILIUIEHHE, HEOOXOAUMOe JUIsl pELIeHHs IIUPOKOro Kpyra
TEOPETUYECKUX U NPUKIIATHBIX 337a4 — OT MOJEJIMPOBAHUS MTOJIEN U BOJIH 1O IPOTrHO3UPOBAHUS
MIOBEJICHNUS CIOXKHBIX TUHAMUYECKUX CUCTEM.

Kypc 3aHuMaer Kio4eBoe TIOJIOKEHME B CTPYKType (PHU3UKO-MAaTEMAaTHYECKOM
HOJTrOTOBKH, BBITIOIHSISI POJIb CBSI3YIOLIETO 3BEHA MEX 1y (DyHIaMEHTaIbHBIMH MaTeMaTHUECKUMU
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JUCLUIUIMHAMH U CHelManbHbBIMU (pru3nueckumu Kypcamu. Hambonee TecHble MEXIIpeIMETHbIE
CBSI3M MIPOCIIEKUBAOTCS:

c Teopuell IuddepeHIaNbHbIX YpPaBHEHUH, MOCKOJIbKY OOJBIIMHCTBO YpaBHEHHM
MaTeMaTH4ecKo (u3KKku (BOJHOBOE ypaBHEHHE, YPaBHEHHE TEIUIONPOBOAHOCTH, YPABHEHHUE
Jlannaca u IlyaccoHa) cBOAATCS METOAOM pa3fefieHHs] MEPEMEHHBIX WM HHTErpajJbHbIMU
npeoOpa30BaHUSIMH K CUCTEMaM OOBIKHOBEHHBIX AU (PepeHIINATbHBIX YPAaBHEHHH, HCCIIEJOBAHNE
KOTOPBIX COCTaBJIIET OCHOBY BBIYMCIMTEIbHBIX AJITOPUTMOB;

C MaTeMaTHYECKUM aHAIM30M U ajreOpoil M aHaJUTUYECKOHM T'eOMETpHEH, Tak Kak
annapar (yHKIHUOHAIBHBIX PSJI0B, OPTOTOHAIBHBIX PA3JI0’KEHUH, BEKTOPHOIO aHAIN3a U TEOPUH
I10JIs1 HEMIOCPEACTBEHHO UCIIONB3YETCS IIPU TOCTPOSHUM U aHAJIW3€ PELICHUI;

c obmel (u3ukoi (MexaHMKa, 3JIEKTPUYECTBO M MArHETHU3M, ONTHKA), TJ€ MHOIHE
(byHIaMeHTalIbHBIE 3aKOHBI (POPMYITHPYIOTCS B BHJIE MU (HEepeHIINaTbHBIX YPaBHEHHH B YaCTHBIX
IPOU3BOJIHBIX U TPEOYIOT /ISl CBOETO PelleHHsI METOI0B, U3y4aeMbIX B JaHHOM Kypce.

Kpome Toro, MHOTHE AMCKPETHBIE U KOHEUHO-PA3HOCTHBIE MOJIENH, a TAK)KE YHCICHHbIE
QITOPUTMBI, HUCHOJb3yeMble B NPUKIAAHOW panuodusuke MU (U3MKEe KOHIEHCHUPOBAHHOTO
COCTOSIHUS (METOJ KOHEUHBIX JIEMEHTOB, METOJ] KOHEUHBIX Pa3HOCTEHN, CIIEKTPAJIbHbIE METO/IbI),
UMEIOT CBOMM HCTOYHHMKOM WJIM IIpEJeNbHbIM CIIy4aeM COOTBETCTBYIOUIME HENpPEpbIBHbIC
(«6ecKkOHEUHOMEpPHBIE») MOCTaHOBKHU. [lo3TOMy CBOOODHOE BiIaJeHHE HACSIMU U TOAXOJAMH
MaTeMaTHYeCKOW (U3UKU SBISETCS HEOOXOAMMBIM YCIOBHEM JJISi OCO3HAHHOI'O MPUMEHEHHS
YHUCJIEHHBIX METOJI0B U KOPPEKTHON UHTEPIPETALMHU TIOJTYyUYEHHBIX PE3yIbTaTOB.

Heo6xonuMpIM TpeOOBaHUEM K «BXOAHBIM» 3HAHUSAM, YMEHHSM U OIBITY JIESTEIbHOCTH
oOyuyarolerocst Npyu OCBOEHUU JAHHOM JUCLMITIIMHBI SBJISETCS YCIEIIHOE OCBOCHHE CIIEAYIOLIUX
HPEIECTBYOUIMX JIUCIUIINH:

Maremaruueckuii ananu3 (auddepeHnraibHOe U UHTErPaIbHOE HCUUCTEeHUE (YHKIIMMA
OJTHOW M HECKOJIbKMX IE€pPEMEHHBIX, TEOpHs PsI0B, HECOOCTBEHHbIE WHTETpajbl, KpaTHbIE U
KPUBOJINHENHBIE HHTETPaJIbl);

JIuneitHast anreOpa M aHaIUTUYEeCKas TeOMETpHsl (MaTpULbl, CHUCTEMbl JMHEHHBIX
ypaBHEHUM, COOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHHUS, KBaIpaTUUHbIE (JOPMBI, KPUBBIE U
MIOBEPXHOCTU BTOPOTO MOPSIIKA);

OObIkHOBEHHbIE U(depeHlnaabHble ypaBHEHUS (METOAbl pEUIeHUs JMHEHHBIX
ypaBHEHMH, cucteMbl aAuddepeHnnanbHbIX ypaBHEHHM, KpaeBble 3aaud Uil OOBIKHOBEHHBIX
b depeHIMaTbHBIX YPaBHEHUH, ClIeUaIbHbIe PYHKIINH).

YKkazaHHbIE TUCIMITIMHBI JJOJKHBI OBITh OCBOCHBI B 00bEME, ITPEyCMOTPEHHOM YUEeOHBIM
IUTAHOM JUIsI COOTBETCTBYIOILIETO HAIpPaBJIEHUs MOArOTOBKU. Ha WX OCHOBE CTYJIEHTHI JOJIKHBI
YBEpEHHO BJIQJIETh TEXHUKOW aupdepeHIupoBaHUsS U HMHTETPUPOBAHUS, pelaTh JIMHEHHbIE
muddepeHManbHble YpaBHEHHUS M CHUCTEMBI, a TaKKe HMETh 0a30BO€ IMpe/ICTaBICHHE O
(YHKIMOHAJIBHBIX TPOCTPAHCTBAX U OPTOTOHAIBHBIX PA3JI0KEHUSX.

B cBoo ouepenp, Marepuad JaHHOTO Kypca SIBISETCS TEOPETHUECKOHM U
METOJOJIOTUYECKOM OCHOBOM Ul TOCIEAYIOLUIET0 YCHEIHOTO OCBOECHHS  AMCLMIIINH
npodecCHOHANBPHOTO  IMKJIA, BKIIOYas:  OJEKTpOJMHAMUKy, KBaHTOBYyI0  MEXaHHKY,
Cratuctuyeckylo (U3MKy U TepMOAMHAMHUKYy, Teopuio kojebanuii, Pacmpoctpanenue
pannoBosiH, Teopuio aHTEeHH, AKYCTHKY, a TaKKe IHWCHUIUIMH IO BBIOOPY, CBSI3aHHBIX C
MaTeMaTHYECKUM MOJICTUPOBAHUEM M BBIUMCINUTEIBHON (PU3UKOIA.

1.4 IlepeuyeHb NIIAHMPYEMBIX Pe3yJIbTATOB 00yUYECHHUS 10 AUCHUILIMHE (MOAYJIIO0),
COOTHe- CEHHBIX C IUIAHHPYeMbIMH pe3yJbTaTaMH OCBOCHHSI 00pa30BaTeJbHOI
NPOrpamMMmsl

W3ydenune naHHON yueOHOM NUCIUIITMHBI HAIpaBieHo Ha GopMupoBaHHe y 00yUJaromIUXCs
CIIEYIOIINX KOMIICTCHIIAN:



Koa n nHanmenoBanue
HHAMKATOpA
JAOCTHKEHUS
KOMIIETEHIINH

Pe3ysbTaThl 00yUeHHUs IO AUCHUILIHHE (3HAET, yMeeT, BageeT (HABBIKH H/WJIH ONBIT
JesiTeJIbHOCTH))

YK-1. Cioco6HOCTh K KPUTHYECKOMY aHAIN3Y M OLlEHKE COBPEMEHHBIX HAYYHBIX JOCTHKEeHUH, TeHePHPOBAHUIO
HOBBIX H/eii NP pelleHNH HCCIe0BATeIbCKUX H MPAKTHYECKHX 32/1a4, B TOM YHcJe B MEKAMCUMIIHHAPHBIX

00J1aCTAX

NYK-1.1. Aranusupyer
MPOOJIEMHYTO CHTYAITHIO
Ha OCHOBE CUCTEMHOTO
MOAXO0/1a, BBLIEISIS e€
COCTaBHBIC YaCTH U
CBSI3U MEXXIY HUMH

3HaeT: OCHOBHBIC IPHHIUIBI CHCTEMHOTO aHANIN3a, CTPYKTYPY MaTeMaTHIECKUX 1
(U3NYECKUX TCOPHIA, JIOTUKY MOCTPOCHHS HHBAPUAHTHBIX METOJIOB OMMCAHUS (PU3MICCKIX
SIBJICHUM.

NVYK-1.2. Onpeaensiet
MpoOebl B
nHdopmanum,
HEOOX0ANMOH st
pelieHus mpooIeMHOM
CUTYyallUH, U
MPOCKTHPYET IPOLIECCHI
M0 UX YCTPaHCHHIO

YMeeT: BBISIBIISATH HCOOCTAKIIMUC MATEMATUYCCKUEC U q)HSI/I‘IeCKI/Ie JAHHBIC B IIOCTAHOBKC
3a]1a4M, CAMOCTOSTENBEHO HAXOAUTh HEOOXOANMYI0 HH(POPMAIHIO B y4eOHOW 1 Hay4YHOH
nmuTeparype, GopMyIUpoBaTh KOPPEKTHBIC BOMPOCHI IS PEIICHUS MPOOIIEMHON CUTYaIlHH.

NYK-1.3. Kputnuecku
OLICHUBAET HAaJIEKHOCTh
VNCTOYHHKOB
nHpOpManuH, paboTaeT
C IPOTHBOPEUHNBOI
nHpOpMaIue n3
pa3HBIX NCTOYHUKOB

Biiageer: HaBBIKAMHU KPUTHYECKOTO aHAIN3a yueOHOH 1 HAYYHOH TUTEpaTyphl 1O
BEKTOPHOMY M TEH30PHOMY aHAJIN3y, HABBIKAMHU COIIOCTABIICHUS Pa3IMIHBIX OAXOI0B U
BBIOOPA a/ICKBATHOT'O MAaTEMaTHIECKOTO anmapara JUIs PeIleHns] KOHKPETHOH 3a1adn.

OIIK-1. Cioco0HOCTH MCI0JIBb30BATH 0a30Bble TeOpeTHYecKHe 3HAHUS PyHIAMEHTAJIbLHBIX pa3lejoB (PM3UKU B
npogeccHOHAIbHOI 1esITeIbHOCTH

MOIIK-1.1. [Tpumenser
(yHIaMeHTaIbHbIE
3HaHMSA 10 PU3UKE U
MaTeMaTHKe JUIs
MOCTAaHOBKHU W PEIICHUS
npodeccrnoHaIbHBIX
3a1a4

3HaeT: OCHOBBI BEKTOPHOTO U TEH30PHOI'O aHAJIM3a, BKIIIOYAs ONPESNICHUs CKaJIApa, BEKTOpa
1 TeH30pa; nuddepeHraNbHbIe OIepallii NepBoro nopsiaka (rpalueHT, TUBEpreHIHs,
potop); muddepeHIraTbHEIE OTIepalii BTOPOTo mopsiaka (omeparop Jlammaca) s
CKaJIIPHOTO U BEKTOPHOTO TI0JICH; OCHOBHBIC TEH30PHBIC TOXAECTBA U (HOPMYJIBI BEKTOPHOT'O
aHAIIM3a; CBOWCTBA CHMMETPUYHBIX U aHTHCHMMETPHYHBIX TEH30POB; 3JIEMEHTHI TEH30PHOT'O
aHAIIM3a B KPHBOJIHMHEHHBIX KOOPANHATAX; TIOHATHE KOBAPUAHTHOW MPOU3BOJHON M CHMBOJIOB
Kpuctoddens; CTpyKTypy U CBOHCTBAa METPUUECKOT'O TEH30Pa; OCHOBHBIE TIPHIIOKEHHSI
TEH30pOB B MEXaHUKE U (U3MKE CIUIONIHBIX Cpel.

MOIIK-1.2. Ucnons3yeT
MaTeMaTH4eCKUI
arrapar JJist ONUCaHUs
(br3MUecKuX SABJICHUNA U

'YMeeT: UCIOJIb30BaTh MaTEMAaTUYECKUH alapaT BEKTOPHOTO U TEH30PHOIO aHaJIi3a JUis
OCBOEHHS TEOPETHUYECKUX OCHOB M IPAKTUYECKOTO HCIIOJIb30BaHUS B COBPEMEHHOH (hr3mKe;
BEITIOJTHATE IPE0OPa30BaHMs BEKTOPHBIX M TEH30PHBIX ITOJIEH IIPH Mepexoe OT AEKapTOBBIX K
KPUBOJIMHEHHBIM CUCTEMaM KOOPAUHAT; BBIUUCIIATH IPAJUEHT, IUBEPTEHLIUIO, POTOP U
JIaIIACUAH B OPTOTOHAJIBHBIX KPUBOJUHENHBIX KOOPAUHATAX; IPUMEHATH TEH30PHbIN
(dhopmam3M Iy 3anucH (PU3MYECKUX 3aKOHOB B MHBAPHAHTHOH (popMe; perraTs MpuKIagHbIe

3aKOHOMEPHOCTEN 3a/a4i Ha HAXOXKACHNE COOCTBEHHBIX 3HAYEHUI M COOCTBEHHBIX BEKTOPOB TEH30POB;
[IPUMEHSATH TEH30p JeOopManH U HAIPSHKEHUH I OTIMCAaHUA MEXaHHYECKOTO COCTOSHUS
TBEP/BIX TEJI U CIJIOMIHBIX CPEN.
MOIIK-1.3. Bianeer: MpakTHYECKUMHU HABBIKAMH MCIIOJIb30BaHUSI BEKTOPHOT'O M TEH30PHOTO aHau3a JJist
JleMOHCTpHpYET pemeHust (GU3NIECKUX 3a/1a9; HAaBBIKAMH paOOTHI C KOMIOHEHTaMH TEH30POB B PA3IMIHBIX
HaBBIKHA PaOOTHI C crcTeMax KOOPIUHAT; HABBIKAMH BBIYMCIICHUS] KOBAPHAHTHBIX MPOM3BOJHBIX U CHMBOJIOB
COBPEMEHHBIM Kpucroddens; HaBbIkaMu TPUMEHEHUS] TEH30PHOTO arnapara K ypaBHeHUsIM MakcBeia,
(u3UecKuM U YPaBHEHHMSIM MEXaHHKH CIUIOMIHBIX CPE/l 1 OCHOBHBIM YPaBHEHUSIM TEOPETHIECKON (PpHU3NKH;
MaTeMaTHYECKUM HABBIKAMU CAMOCTOSITETILHOTO aHAIN3a U MHTEPIIPETA[H NOTYYEHHBIX MaTEMAaTUYECKUX
ammnapaTom pe3yJIbTaToB C (PU3NYECKON TOUKHU 3PCHHSI.

ITK-1. Cnoco0HOCTh HCIOJIBL30BATH CHCNHATH3MPOBAHHBIC 3HAHMSA B 00/1acTH (GU3MKH VISl pelIeHUs] HAYYHO-
HCCJIEI0BATEeILCKUX U MPUKJIAAHBIX 32124

MIIK-1.1. [Ipumenser
MaTeMaTHYeCKHe
METOJIbI U MOJEIH ISt
pelIeHus 3a1ad B

3HaeT: crienuaM3UPOBaHHbIC Pa3/Iesibl TCH30PHOIO aHAIIN3a, IPUMEHSIEMbIE B TEOPETHICCKOM
MEXaHHKE, JIEKTPOJMHAMKKE, TEOPHU YIPYTOCTH, THAPOJMHAMUKE U 00IIeH Teopuu
OTHOCHTEJILHOCTH; METO/IbI TEH30PHOH anreOphl st paboThI ¢ TPYIIAME JIHHEWHBIX




Koa m HammMeHoBaHMe

HHAMKATOpa Pe3yabTaThl 00yueHHUs 10 JUCHUIJIMHE (3HACT, yMeeT, BjajieeT (HABLIKH M/WJIH ONBIT
AOCTHKECHUS JesiTeJIbHOCTH))
KOMIIeTeHIINN
obmacti GpU3UKH U peoOpa3oBaHuil; OCHOBBI TEOPUH KPUBHU3HEI IIPOCTPAHCTBA; CIIOCOOBI IIPEICTABICHUS
CMEXHBIX HayK (u3HUIeCKNX NoNel Yepe3 TCH30PHbIE OOBEKTHI.
NIIK-1.2. [IpoBogut  |[YMeeT: CTPOUTH MaTEMAaTHIECKHAE MOACTH (PU3MUECKIX IIPOILIECCOB C HCIOIB30BAHUEM
MaTeMaTHIECKOE TEH30PHBIX 00BEKTOB; 3aIMCHIBATh YPABHEHHUS JIBIDKCHHS U MO B TEH30PHOH (opMme;
MOJICTTHPOBaHNE [IPOBOANTDH BEIYHCIICHHS U aHATMTHUECKHIE PEOOPa30BaHNs TEH30PHBIX BBIPAXKCHUIL;
(hU3MUECKHX MPOLIECCOB [IEPEXOIUTH OT TPEXMEPHOTO BEKTOPHOTO ONHCAHUS K YETHIPEXMEPHOMY TEH30PHOMY
C MCIOJIb30BaHUEM OITMCaHMIO B CIIEIMATBEHON U 00Iel TeOPHH OTHOCHTENILHOCTH; HHTEPIIPETUPOBATH

TCH30PHOI'O alrapara PE3YJIbTAThl TCH30PHBIX paC‘{éTOB C (1)PI3I/I‘I€CKOI>II TOYKH 3pCHUA.

MIIK-1.3. Ananusupyer
Y UHTEPIIPETUPYET
pe3yIbTaThI
MAaTCMAaTHYCCKUX
pacuyéToB B KOHTEKCTE
(bu3nveckoi 3amaun

B.ﬂa,ueeT: HaBbIKaMU PEIICHUA NPUKITAAHBIX 3a4a9 MEXaHUKU U (1)I/ISI/IKI/I C UCITIOJIb30BAHHUEM
TCH30PHOI'O (l)OpMaJ'II/I?)Ma; HaBbIKaMU aHaJIM3a U UHTCPIPETALIUH IMOJTYYCHHBIX TCH30PHBIX
BI)Ipa)KeHI/Iﬁ C TOYKHU 3pCHU UX (l)I/I3I/ILIeCKOFO CMBICJIa, HaBbIKaMHU HCIIOJIb30BaHUA
COBPEMCHHBIX BBIYHUCIIUTECIBHBIX CPEACTB JIs1 TCH30PHBIX paC‘léTOB; OIILITOM
CaMOCTOATCIIBHOTO MPUMEHCHHWA TCH30PHOI'O arnapara K KOHKPpETHbBIM (1)I/I3I/I'~ICCKI/IM 3aJavyaM.

OIIK-1 Cnioco6eH npuMeHsITh QyHAaMeHTAJbHbIE 3HAHUS, MOJyYeHHbIE B 001aCTH MATEMATHYECKUX U
(MJIM) ecTeCTBEHHBIX HAYK, H MCII0JIb30BATh UX B IPO()eCCHOHAIBLHON 1eATeIbHOCTH

HOIIK-1.1 (06.016 A/30.6 3mn.3)
MIPUMEHATH (pyHIaMEHTAJIbHbIC 3HAHUS,
obmactn MaTeMaTHYECKUX il
HCTIONB30BaTh WX  mpud  aHanuse| (QU3HKU U chepbl UX IPUMEHEHUS
HOIIK-1.2 (40.001 A/02.5 3m.2)
MEXAYHapOaHBII ONBIT B B 00J1acTH
n (WINM) eCTeCTBEHHBIX HAyK, U
po(heCcCHOHAIBHON JeATETbHOCTH AQHAJMTHYECKH M YHCIEHHO pellaTh OCHOBHBIE 33/1a4d MaTeMaTHYECKOH
HOIIK-1.4 (06.016 A/30.6 VY.1)
CYIIECTBYIOIINE THIIOBBIE DELICHUS U
aHaJIN3e BXOAHBIX JaHHBIX

WOMK-1.7 (40.001 A/025 Tn2)
Ha0IIoIeHuiT n H3MEPEHUM, Bnageer: OCHOBHOW TEPMHUHOJOTHEH U MOHSATHUIHBIM  anmapaToM
1 hOPMYJIMPOBKA BBIBOJIOB MAaTEMATHYECKOH (PM3MKH; OCHOBHBIMM aHAIIMTUIECKMMH M YHCIEHHBIMH

HONK-1.8 (40.001 ~A/02.5 ][lp.2) METO/IaMH{ PEIICHNS YPaBHEHUH B YaCTHBIX IIPONU3BOTHBIX
HalpaBJeHHAas Ha peELIeHHEe 3a/ay

XapakTepa, Mpearnoiararolinx BeIOOp U
aKTyaJbHBIX CIOCOOOB  PEHICHUS
WCTIONIb30BaHUEM  (pYHIAMECHTAJBHBIX
TOJTyYSHHBIX B oOnacTu
€CTECTBCHHBIX HayK

3HaeT: OCHOBHBIC 3a7a4u, ypaBHCHUA U MCTOAbL MaTEeMaTHICCKON (I)I/I3I/IKI/I;

(u3nyeckuii CMBICT OCHOBHBIX MNOHATHH M (AKTOB MaTeMaTHYeCKOU

Ymeer: KOPPEKTHO NOCTaBUTH 3alady U ONPEACIUTh KPaeBbIE YCIIOBHS;

(hM3MKK ¥ KOPPEKTHO MHTEPIIPETUPOBATH MOJYyUCHHBIE PE3YIbTaTHI.

OIIK-3 Cnoco0en MpuMeHSITH U MOTH(PHUIMPOBATL MATeMATHYECKHE MOENIH /ISl PellleHUs 3a1a4 B 00J1acTH

npo(decCHOHAILHOM eATETbHOCTH
HOIIK-3.1 (06.016 A/30.6 3H.3) 3maer: wmaremaTuueckue (OPMYJIMPOBKH OCHOBHBIX MOHATHH M
HIPOBOIUMABIX HCCICNOBaAHNU H yTBep)KICHUI; MaTeMaTHYeCKHE MOJICIIM OCHOBHBIX ITPUIIOKEHUI TEOpHH
MaTeMaTi-4CCKoro MOACIUPOBAHNA - 1y by hepeHIMaNbHBIX  ypaBHEHHI; OCHOBHBIE METO/bI PENIEHHS 3a/au
3ajaq B 00nACTH NPO(ECCHOHANLHOH MaTeMaTH4eCKON(PU3NKI;0CHOBHBIC MPUKJIaTHbIE HaKeThI
HOIIK-3.2 (40.001 A/02.5 3n.1) ’ P ’

UCTIONB3yeMble  UIS pELICHHS] yPABHEHHH B YACTHBIX POU3BO/IHBIX.

TIPOBOANMBIX nccIeI0BaHNi u
MAaTEMaTNu4€CKOro MOJICIUPOBAHUA JId
B obmactu npodeccrnoHaIbHOM
HOIIK-3.3 (40.001 A/02.5 3u.2)
MEXXTyHapOIHBII OTIBIT B
HCCIIe/I0BAHMH, METOJBI
MOJEIMPOBAHMA JJIs PEIICHUS 3a1adl YMeeT: CTPOWUTHh NPOCTEHIINE MaTeMaTHYeCKHe MOJENN CTaHAAapTHBIX
npo(heCcCHOHAIBHON eATEIbHOCTH
HOIIK-3.5 (06.016 A/30.6 VY.1)
BXOJHbBIE JIaHHBIE, CIIOCOOEH

(bU3MUecKHuX MPOIECCOB; MEPEBECTH 3a7ady Ha s3bIK AU QepeHITnaTbHBIX
YpaBHEHHIA ¢ YaCTHBIMU MPOU3BOIHBIMH; HAXOJUTh PEUICHHS: O0IINe /st

MOJU(DHUIMPOBATH MaTeMaTHYECKHE OCHOBHBIX ~THIOB AU((PepeHIUaNbHbIX YPaBHEHHH C  YaCTHBIMH
pemicHus 3azad B o0iacTH NPOU3BOAHBIMUA  BTOPOTO MOPSAKA; BBIOMPATh METOIBI  PELICHUS
JESITENILHOCTH

WONK-3.6 (40.001 A/02.5 V.3) MIOCTaBJICHHON 3a/1a4M;, COJEPKATEeIbHO MHTEPIIPETUPOBATH PE3YIBTATHI;

NpOBEACHUS 9KCIIEPHUMEHTOB, HCIIOJIB30BATh DJJICKTPOHHBIC TEMATUYCECKUEC PECYPCHhI JIA yFJIy6JICHI/I}I
ACJIMPOBAHUC i1 PpCHICHUA 3aJa4 B
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PO eCCHOHANBHON NeSITeb—HOCTH
HOIIK-3.9 (40.001 A/02.5 Ta.l)
9KCTIIEPUMEHTOB C  HCHOJIB30BaHHUEM
MaTeMaTHIeCKOTO MOJCIUPOBAHUS B
YCTAHOBJICHHBIMHU TIOJTHOMOYHSIMU
HOIIK-3.10 (40.001 A/02.5 Tn.2)

3HAHUU 10 U3y4aeMOU IUCHIHUTIIIMHE

HaOJIIO/IeHNIT 1 M3MEpEeHUH, COCTaBICHHE HX|
n  QopMynmmpoBKa  BBIBOJIOB, C
MaTeMaTHYEeCKUX MoAeIeH

HOMK-3.11  (40.001  A/02.5  Jp.2)
HaripaBJICHHaA Ha peuieHue 3a1ay
Xapakrepa, npeamnojararoumx BI;I60p H

aKTyaJIbHbIX croco0oB peuICHUd 3aaa4 HA
METOJA0B MaTEMATHYECKOI'0 MOAECTIUPOBAHUA

Biageer: HaBBIKAMM pEIICHMS 3aJadll M MHTCPHPETAH PE3yIbTaTOB B
TEpMHHAX TNPHUKIAJHONW 00JacTH; HAayYHO-METOJMYECKUM allapaToM
Teopuu U depeHINANbHEIX ypaBHEHHH; HaBBIKAMH J[OKA3aTEIbCTBA

OCHOBHBIX yTBep)KZ[eHPIfI; HaBbIKaMH MOCTPOCHUA HpOCTefIIlIHX

MaTeMaTHYECKHX MoOJeei (u3mgecKux MIPOIIECCOB;METOAMHU

UCCIe0OBaHMs Mojienell (PU3NYECKHX IPOLECCOB;

IIK-2 Cnioco0eH aKTUBHO Y4acTBOBaATH B HCCJICI0BAHUU HOBBIX MATEMATHYECCKUX Mojesiei B

€CTECTBCHHBIX HAYKAaX

HUIIK-2.1 (06.016 A/30.6 3u.3)
IIpenmetHass 00MacTb W METOJBI
MaTeMaTHYeCKOTO MOJETUPOBAaHUS B
€CTECTBEHHBIX HayKaxX

HUIIK-2.2 (40.001 A/02.5 3u.1) Lenu u
3a/1a4il MPOBOJUMBIX HCCIEOBAaHUHN U
pa3paboTOK B €CTECTBEHHBIX HAyKax
HUIIK-2.3 (40.001 A/02.5 3H.2)
OTedecTBEHHBII U MEXIyHapOI—HbIN

3HaeT: METOABI YHCICHHOTO aHajKM3a, UMETh YETKOE MPCICTABICHHE O
BHJaX MaTeMaTHUYECKHX MOJIEJIEH, OCHOBAHHBIX Ha YHCACHHBIX METOAAX, O
cnocobax MX MOCTPOCHHM, O YHCICHHBIX METOJaX pealu3aluu
MaTeMaTHYECKHX MOJeeii; METOABl W CIOCOOBI MOMCKAa HEOOXOAMMOI
HHPOPMALIUH, MATEMATHICCKHE PECypChl OMOIHOTEK U ceTu VHTepHET 1o
METOJ[aM MaTeMaTHYCCKON (hU3UKH.

OTIBIT B HCCIIEIOBAHUM  MarTe—
MaTHYECKUX MOJIEIIEH B €CTECT—BEHHbIX
HayKax

HIIK-2.4 (40.001 A/02.5 3un4)

MeTo/1pI IPOBECHHUS IKCIIEPU—MEHTOB U]
HaOIIOIeHNH, 0000—IIIeHUs 1 00PabOTKY|
uHpOpMAIMU B KCCIIEAOBAHUN HOBBIX
MaT€—MaTHYECKUX MOJCIECH B €CTEeCT—
BEHHBIX HayKax

YmMmeert: paSpa6aTLIBaTB AJIrOPpUTM  HOPUMCHACMOI'0 MCTOJAa PCILICHUA,
NPpUMCEHATb Ha IPAKTUKE MCETOJAblI YHUCICHHOI'O0 aHajJnM3a; peaJn30BaThb
YHCIICHHBIN AJIrOpuTM HIpPOrpaMMHO C IMOMOLIBIO HHCTPYMCHTAJIbHBIX

CpeNCTB M NPHUKIAIHBIX MNPOrPaMM; AHAIU3HPOBATH IOTyYCHHbIC
pe3yNbTaThl; MOJIB30BATHCS CIIPABOYHOI MaTEMATHYECKOH  JIUTEpATypOr
0  MaTeMaTH4YecKOn ¢busnke u

COOTBETCTBYIOLIUMH pecypcamu cetu VIHTepHeT

HUIIK-2.6 (06.016 A/30.6 VY.1)
AHanu3upoBaTh BXOJHBIE JAaHHBIE NpU
MIPOBE-JEHUH HCCJICIOBAaHUI
MaTeMaTUYECKUX MoJienen B
€CTECTBEHHbBIX HayKax

HUIIK-2.8 (06.001 D/03.06
Tn.2)

IIpoekTupoBaHue CTPYKTYp MAAaHHBIX
mpu  pa3paboTKe W TPOBEACHHUH
I/ICCJ'ICIIOBaHI/Iﬁ HOBBIX MaTCMAaTUYICCKUX
MO/IeJIeil B €CTECTBEHHBIX HayKax

Baaneer: ymeHHEM CaMOCTOSTEIBHO OCYIIECTBIATH BBIOOP METOIUKH
pelIeHus ¥ TOCTPOCHUS alNrOpUTMa TOH WIM WHOW 3aJa4d; HaBBIKAMHU
JlaBaTh MOJIHBIM aHajdu3 pe3yJbTaTOB PEIICHHUS U OLEHUBATh TPAHUILIbI
MPUMEHHUMOCTA BBIOPAaHHOTO METOJa; OCHOBHOW TEPMHUHOJIIOTHEH U
MOHSATHMHBIM  ammapaToM  MaTeMaTH4ecKOd  (QU3WKH; OCHOBHBIMH
AHATMTUYECKUMU W YHCJICHHBIMH METOJaMHU pelIeHUs] YpaBHEHWH B
YaCTHBIX TMPOM3BOJHBIX; METOJaMHW W TPHEMaMH TOJYYCHHUS U
CHUCTeMaTH3alliy 3HaHUH B 00JacTH MaTeMaTHdecKon (pu3uku

PesynbpTarel 00y4yeHHs] MO AMCUMILIMHE JOCTUTAIOTCS B paMKaX OCYIECTBICHHS BCEX
BUJIOB KOHTaKTHOM U CaMOCTOATENbHOM pabOThl 00YYarOIMXCsl B COOTBETCTBUH C YTBEPKIEHHBIM
y4eOHBIM TUTaHOM. IHIMKATOPbI TOCTUKEHUSI KOMIIETEHLIUN CUUTAIOTC COPMUPOBAHHBIMU MTPU
JOCTH>KEHUH COOTBETCTBYIOIINUX UM PE3YJIbTaTOB O0YUYECHHUS.

2 CTpyKTYypa M coJep:KaHue U CUMILINHBI

2.1

Pacnpenesienne Tpy10éMKOCTH M CHUILIMHBI 110 BUAAM padoT
Obmass TpynOEMKOCTh JHUCUUILIMHBI

cocraBimsier 4 3au.en. (144 waca), wux

pacripesiesieHue 1Mo BUaaM padoT MpeaCcTaBIeHO B TaOIHLIE.



Bunet pador

Bcero gacos

dopma oOyueHus

OoYHasA

3 cemectp (dachl)

KonTakTHas padoTa, B TOM 4ncie: 72,2 72,2
AyAUTOPHbBIE 3aHATHSI (BCEro): 64 64
3aHATHS JIEKIIMOHHOTO THIIA 34 34
J1a00paTOpHBIE 3aHATHS — —
IIPAKTUYECKUE 3aHATUS 34 34
CEMHHAPCKHE 3aHATHS — —
WNHast KOHTaKTHasi pa6oTa: 8,2 8,2
Konrpoins camocrositensHoi pabotsl (KCP) 8 8
IIpomexyTounas arrecranus (MKP) 0,2 0,2
CamocTosiTeJIbHasi padoTa, B TOM YHcJI€: 71,8 71,8
Kypcosas pabota/mpoext (KP/KII) o o
(TIOITOTOBKA)
KontponsHas pabora — —
PacuérHo-rpaduueckas padora (PI'P) o o
(TOATOTOBKA)
Pedepar/acce (moaroroska) 11,8 11,8
CaMocTosITeTbHOE N3yUeHHUE Pa3/ieyoB,
CaMOIIOTOTOBKA (TIPOpadOTKa M MOBTOPEHUE
JIEKIIMOHHOTO MaTepuasa i MaTepuaia 40 40
Y4eOHHUKOB M yUCOHBIX TIOCOOHIA, ITOATOTOBKA K
1a00paTOPHBIM M PAKTHYECKUM 3aHSITHSM,
KOJIJIOKBUYMaM U T.1.)
ITonroToBKa K TEKyIIeMy KOHTPOIIO 20 20
KonTtpousb:
[loaroToBka K 3K3aMeHy 30 30
O0mast Tpy10éMKOCTH yac. 144 144
B TOM YHCJe
KOHTAKTHAaSA 72,2 72,2
paGora
3a4. efl. 2 4

2.2 Conepxxanme Q¥ CHUNLTHHBI

Pacnipenenenue BugoB yueOHOM pabOThI M X TPYJIOEMKOCTH IO pa3zesiaM JIUCHUIUIIHHBI.

Paznensl (TemMbl) AUCHUTUTHHBI, U3y4aeMbie B 3 ceMectpe 3 Kypca (ouras ¢popma)

KonuuecTBo uacos
BreayautopHas
No HanmenoBanwue pa3zienoB (Tem) Bcero AyautopHas paboTa 13;12160Tap
JI 113 J3 CPC

[TocTaHOBKA ¥ KJIacCH(PHUKALINS 32149

1 ocTano TaccH Ui 321 28 8 8 — 12
MaTeMaTHICCKOH (DU3UKU
'Y paBHEHUSI TapaOOIIIECKOTO,
THIT JIYECKOTO U AJUTUITHYCCKOT!

) epOOIMYECKOTO U 3 €CKOT0 30 3 6 o 16
TUI0B. OCHOBHEBIC 33]]a9U U METOJIBI UX
peeHus

3 lcronb30BaHne MaTEMaTHYECKHUX TAKETOB 30 8 6 — 16
BapuarinoHHbIE METOBI 28 6 6 — 16

5 00630p ¥ IOBTOPEHNUE, BHITTOJIHEHUE TIPOEKTA 28 4 4 — 20
Umozo no pazoeram oucyuniune: 144 34 30 — 80
Konrpoiss camocrositensHoi pabotsl (KCP) 20 20
[TpomexxyTounas arrectamus (UKP)
[ToaroToBKA K TEKyIIeMy KOHTPOIIIO




KonnuecTBo yacos
Ne HammenoBanwme paznenos (Tem) Bcero AynuTopHas paboTa BHez};%IZTr(;pHaﬂ
JI 113 JI3 CPC
OO01mast TPYA0EMKOCTh 1O TUCIIATUIHHE 164 34 30 100

[Tpumeuanue: JI — neknuu, 13 — mpaktuyeckue 3anHatus / cemuHapsl, JIP — maGopaTopHbie
sansitusi, CPC — camocrositenbHas paboTa CTyIeHTa

2.3

Conep:kanue pa3aesioB (TeM) IMCUMILTHHBI

2.3.1 3SausaTus JeKIIMOHHOIO THIIA

HaumenoBanue pasnena

Copep:xanue pa3jesia (TeMbl)

®opma Tekylero
KOHTPOJIst

[locTanoBka 1
KIaccu(UKaIms 3a1a4q
MaTeMaTHIECKOW (HU3UKH

[IpeaMer 1 3a7a4n MaTeMaTHYECKOM (DU3UKH.
Kiraccudukanms 3a1a4 (KOPPEKTHO MOCTaBIICHHBIE,
HEKOPPEKTHBIC). HauanbHble 1 rpaHUYHbIC YCIOBHSA
(ycnoBus Jqupuxne, Heiimana, cmemannsie). [loctaHoBKa
KpaeBbIX W HA4aIbHO-KPAeBhIX 3aaad. 3anada Komm.
Teopema Kosanesckoit. Knaccudukanus ypaBHeHUH
BTOPOTO MOPSIKA, JJUHEHHBIX OTHOCHTEIHHO CTAPIINX
MPOU3BOHBIX (FHIIEpOOINUECcKHe, MapadoInuecKue,
QITUNTHYECKUe). XapaKkTepucTUKU. [IpuBeieHne ypaBHeHUN
K KAHOHUYECKOMY BUAY.

Orpoc 1o pe3yJbraTtam
BBITIOJTHEHUS JOMAITHUX
3a1aHHi, KOHTPOJIbHAS
paboTa

'YpaBHEHUS
napaboJINYeCcKOro TUTIA.
OCHOBHBIE 33]1a41 U
METOABI UX PCHICHUSA

'YpaBHeHUE TEIIONPOBOAHOCTU. HaduanpHO-KkpaeBble 3a0aun
1Sl ypaBHEHHMsI TEIUIONPOBOAHOCTH. 3aiaya Komu ams
ypaBHEHMS TEIIONPOBOAHOCTH. Meton Dypbe (pasaeneHus
MepEeMEHHBIX) pellieHus KpaeBbIxX 3aad. OyHIaMeHTaIbHOe
peuienue. Meton Gyukumii ['puna. [IpuHimn Makcumyma.
UncieHHbBIe METO/Ibl: KOHEUYHO-PA3HOCTHBIE CXEMBI (SIBHAS,
HesiBHasA, cxema Kpanka-Hukoncona). Metoa KOHEUHBIX
3JIEMEHTOB (BBEICHHE).

KoHTpopHBIE BOIPOCHI,
[IPOMEXKYTOUYHBIH TECT

'YpaBHEHUS
TUIIepOOJIMIECKOTO THITA

BonHoBoe ypaBHeHue. 3agaya Komm g BoTHOBOTO
ypaBHenus. @opmyina Jlanmambepa (0 JHOMEpHBIHN ciTydait).
Pemenue 3a1a4 Ha MOJyNPSMOK (METOI OTPaXKESHHIA).
®Dopmyel [Tyaccona (nBymepHBIi ciydait) u Kupxroda
(Tp€xMepHBIii cirydait). 3agaya Komm s Heo THOPOTHOTO
BOJIHOBOT'O ypaBHeHUs (npuHIwmn J{roamens). Kpaesbie
337241 /TS BOTHOBOTO ypaBHeHUs (MeTox Dypse).
Dopmyibl ['puna. 3agaua Ll typma—JlnyBusis
(coOCTBEeHHBIE 3HAYCHHUS U COOCTBEHHBIC (DYHKITHHN).
Perenne HEOTHOPOTHBIX 33a7]a9 METOIOM Pa3I0KEHHS 110
cobcTtBeHHBIM (pyHKIIHAM. OyHKIH Beccens 1 ux cBoicTBa.
3amaya o koyebaHUM KpyTiioi MmeMOpanbl. UncieHHbIe
METOBI: KOHEYHO-Pa3HOCTHBIE CXEMBI JIIT BOTHOBOTO
YpaBHEHWSL.

KOHTpOJIBHBIE BOIIPOCHL,
pacu€THOE 3a71aHKe
(ayauropHO)

HTerpanbHble
MpeoOpa3oBaHus B
MaTeMaTHIeCKOH (pU3nKe

[IpeobpazoBanne Oypre U €ro MPUMEHEHHUE K PEIICHUTO
3amau maTemaTtrdeckor ¢pusuku. [Ipeobpasosanue Jlammaca.
[IprMeHeHre HHTETPATBHBIX TPE0OpPa30BaHuUil K PEIICHHUIO
YpaBHEHHMH TETIJIONPOBOTHOCTH 1 BOJTHOBOTO yPAaBHEHHSI.
CBs13b ¢ pyHKUMsIMU [ puHa.

KoHTposabHBIE BONPOCHI,
JIOMalIlIHEE 3a/laHue

BapuanroHHbIC METO/IBI B
MaTeMaTHUCCKOH (hr3nKe

OCHOBHBIE TIOHATHS BAPHALIMOHHOTO UCUUCIICHHS:
[MOCTAaHOBKA 3a7a4M, QyHKIIMOHAJEI. Y paBHEHHE Diiiepa—
Jlarpanxa (BBIBOJ U IPIMEHEHHE). DKCTPEMYMBI
(yHKkIMoHaN0B. Bapnanus ¢pynkunonana. Bapuannonusie
3a7a4y B MaTeMaTn4yeckol gpusnke (MPUHIUI HAUMEHBIIEr O
neiicTBUs, MUHUMYM 3Heprun). Bapuanuonnas 3agaua s
unTerpaia suepruu. [Ipubmmwkénnsie metons! (Putua,

["anépkuHa).

Ompoc,
VHIMBU/y aTbHBIC
3aaHus




HauMmeHnoBaHue pas3aejaa

Conep:xanue pasaesia (TeMbl)

®DopMa TekylIero
KOHTPOJIS

YpaBHEHUSs
SJUTANITUYECKOTO TUIIA.
Teopus noTeHMana

'Ypasraenus Jlammmaca u [Tyaccona. O0mme cBoHCTBa
rapMOHMYECKUX (YHKINH (IPUHIUIT MaKCHMyMa, TEOpEMa O
cpenaem). OnepaTop Jlamaca B KpHBONIHHEHHBIX
KoopAnHaTax (MOJIPHBIE, HWIHHIPUIESCKHE, CHepHIecKie).
Kpaessle 3anauu ([lupuxie, Heitmana). TeopeMsl
eanHCTBeHHOCTH perneHus. @ynkuun ['puna muis 3anay
DIIEKTPOCTATHKH. MeTo pa3aeseHus IepeMEHHBIX B
Pa3IMYHBIX KOOPAWHATHBIX cHCTeMaX. [10JMHOMBI
Jlexxannpa, ceprueckue rapMoHuKy. Teopus HoTeHMaNa
(TIOTeHIIMA TIPOCTOTO U IBOITHOTO cJ0s1). YnCIIeHHBIe
METOJIBI (METOJT CETOK, METOJT KOHEUHBIX JJICMECHTOB).

KOJ’IJ’IOKBI/IyM, HUTOIr'oBOC
TCCTUPOBAHHNC

0O0630p MpOrpaMMHOTO
obecrieueHus I
peneHus 3a1a4
MaTeMaTHYeCcKOi (PU3UKH

0630p 1 cpaBauTeNbHBIN aHanu3 [10: MathCAD
(CUMBOJIBHBIE U YHCIICHHBIE pacd€Thl, pemenue OY u
'YM® B npoctrix moctaHoBkax); MATLAB (makeTs
pacmmpenust PDE Toolbox, danciieHHOe penieHne KpaeBhIX
3angad, pmsyanmsanus); Comsol Multiphysics (koHeuHO-
3JIEMEHTHOE MOJICTIMPOBAHNE, CBSI3aHHBIC 3a/1a4H,
Br3yanu3amys Gusndeckux mosnei); Python (6ubmmorexn
NumPy, SciPy, Matplotlib, FEniCS — pemnieane ypaBHeHUit
B YaCTHBIX IPOM3BOIHBIX). PellieHne KOHKpETHBIX 3a1a4 B
Ka)XJI0H cpeje.

lemoHCTpamus
BBITIOJTHEHHBIX
IPOEKTOB, OTYET

[loBTOpEHUE U
BBINOJIHEHHE HTOTOBOTO
MPOEKTa

O000IIeHHEe 1 CHCTeMATH3aIHsI H3YYSHHOT0 MaTepuaa.
BoI00p HHAUBHYAILHOTO TPOCKTA: MOCTAHOBKA,
AQHAJTMTHYECKOE W/MITH YHCIICHHOE PElICHHE 3a1auu
MaTematuueckoit ¢pusuku. OdopMiieHHe pe3yIbTaToB.
[TonroToBka K 3a4éTy/3K3aMeHY.

3amuTa npoeKTa
(mpe3eHTanus + oTU€T),
3a4ET/dK3aMeH

2.3.2 3andaruda

CEMHHAPCKOro THIA (IPAKTHYECKHUE)

HaumenoBanmue pazgena

Coaep:xaHue NPaKTHYeCKOro 3aHATUA (3aAa4M U
yHpasKkHeHust)

dopma TeKylIero
KOHTPOJISI

[locTaHOBKA K K.]'IaCCI/I(bI/IKaL[I/ISI

3aa4 MaTeMaTHUECKOM
(huznkn

1. Omnpeznenenye THIIa ypaBHEHHUS B YaCTHBIX
MIPOM3BOJIHBIX BTOPOTO MOPsAAKa (THIIEPOOINIECKHUH,
MapaOoTMICCKHUN, SJUTMITHICCKIN).

2. [IpuBeneHne ypaBHEeHUN K KAHOHUYECKOMY BHILY.
3. HaxosxaeHne XxapakTepUCTHK ypaBHEHHH.

4. [TocTaHOBKA KpaeBhIX 3aay: 3alMCh HAYAIBHBIX U
IPaHUYHBIX YCIIOBHH JUIS KOHKPETHBIX (PM3MYECKUX
MpoIecCoB (CTPyHA, CTePKeHb, MEMOpaHa).

5. IlpoBepka KOPPEKTHOCTH MTOCTAHOBKH 3a/1a4u
(CymiecTBOBaHUE, €AMHCTBEHHOCTb, YCTOWINBOCTD).

[TpoBepka qoManIHUX
3a7laHuil y JOCKH,
oIIpocC

YpaBHeHHs napaboInIecKoro

THIIA

1. Pemrenne 3agaun Komm i ypaBHeHHS
TEIJIONPOBOJIHOCTH METOJIOM Pa3JelIeHNUs] IEPEMEHHbIX.
2. Pemrenne HavaJIbHO-KPACBBIX 3a1a4 JId CTEPKHA C
Pa3IMIHBIME TPaHUYHBIME yCIIoBHsIMH ([Jupnxie,
Heiimana, cMeniaHHbIE).

3. [ocTpoeHre PyHAaAMEHTATBHOTO PEIICHHS
YpaBHEHHS TEILIONPOBOIHOCTH.

4. Vcnonp30BaHUe MPHUHITUIIA MAKCUMYyMa JUIST OLICHKH
peneHus.

5. IlpumMeHeHNe HHTETPATBHOTO MPE0Opa30OBAHUS
Dypbe A1 pemeHns 3a1ad Ha 0eCKOHEYHOH TPSMOiA.
6. Pemenue npocreiiei pa3HOCTHON cXeMbI (SIBHAS
cxema) BpyuHyro st 1D cirydas.

[IpoBepka
MHTUBH Y AIEHBIX
pacuéTHBIX 3a7aHUl,
TECT

'YpaBHEHUS THIIEPOOITNIECKOTO

THIIa

1. Pemenwue 3amaun Koty 1y1st BOJHOBOTO YpaBHEHHUS
MeToioM Jlamambepa (0 THOMEPHBIN cydaii).

2. Pemenue 3am1a4 Ha MOIyNPSIMON METOZIOM
OTpaKEHHIA.

PacuéTtHoe 3amanue
(ayIMTOpPHO W Ha JIOM),
KOHTpOJIbHAst paboTa
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HaumenoBanme pasaeia

Copep:xkaHue NPAKTHYECKOr0 3aHATHA (32724 U
ynpa;KHeHU)

®opMa TeKylero
KOHTPOJIA

3. I[Moctpoenne pemenus mo Gopmynam [lyaccona (2D)
u Kupxroda (3D).

4. PemeHne KpaeBbIX 3a7a4 U1l BOJHOBOTO YPaBHEHHMS
MeTonoM Dypre (pa3ieneHue nepeMeHHbIX ).

5. Pemienue 3anaun lltypma—JInyBuiis: HaxoxxacHUE
COOCTBEHHBIX 3HAUCHUH M (DYHKIHMN JII Pa3THIHBIX
KpaeBbIX yCIOBHUI.

6. Penienue 3a1aun 0 Kojae0aHUSAX CTPYHBI C
3aKpETUIEHHBIMU KOHIIAMH.

7. Pemrenne 3amaun o KoneOaHUIX KPYTIIOH MeMOpaHBI
¢ ucronp3oBanreM pyHKImi beccens.

8. MccnenoBanue pemieHrs HEOIHOPOAHOTO BOJIHOBOTO
YpaBHEHHS METOJIOM Pa3JIOKEHHUS 110 COOCTBEHHBIM
hyHKITHAM.

HrerpanbHble
mpeoOpa3oBaHus

1. [Tpumenenune npeodbpazoanus Oypre K penIeHNro
YpaBHEHHS TETIONPOBOJHOCTH.

2. [Ipumenenne npeodpazoBarns Oypbe K PEIICHAIO
BOJIHOBOTO ypaBHEHHS.

3. Ucnonb3oBanue npeobpazosanust Jlamnaca s
pelIeHNs HauyalbHO-KPaeBhIX 3a/1ad.

4. CBsI3b MEX/1y UHTETPAIBHBIMH ITPe0Opa3oBaHUAMH U
¢yukuusMu ['puna.

5. Pemienue kpaeBbIX 3a/1a4 ¢ UCIIOJIb30BAHUEM
KOCHHYC- U CHHYC-TIpeoOpa3zoBaHuil Dypse.

[TpoBepka qoManIHETo
3a7jaHusl, OIPOC

BapI/IaLII/IOHHBIC METOAbI

1. BeiBog ypaBHeHus Oitnepa—Jlarpamxka ams
MpOCTEHIIero pyHKIMOHAIA.

2. Pemienne BapHallMOHHBIX 3a]1a4: IOUCK 3KCTPEMaJeH.
3. [IpuMeHeHne BapHAIMOHHBIX METO/IOB K 3a/1a4aM
MaTeMaTH4ecKoi (pnu3MKH (IPUHIUIT MUHUMYMa
SHEPTHN).

4. IlocTpoeHue UHTErpasa SHEPTUHU AJIsl ypaBHEHUH
Jlanunaca u Ilyaccona.

5. Ilpubmmk€HHOE peleHne 3a1ad MeTo1oM PuTia.
6. IIpuOimkéHHOE peleHne 3a/1ad4 METOA0M
["anépkuna.

7. CpaBHEHHE TOYHOI'O PELICHUsSI U MPUOIMKEHHOTO.

MHauBHIyaNbHBIC
3a1aHws, OTIPOC

ypaBHeHI/I}I SJUITUIITHYCCKOT O
THIIA. Teopns{ noTeHIraia

1. [TpoBepka CBOMCTB rapMOHUYECKUAX (DYHKITHIA
(IPUHIMIT MAKCUMYMa, TEOPEMa O CPEIHEM).

2. Pemenue kpaeBbIX 3a/1a4 Jj1s ypaBHeHus Jlammnaca
METOZIOM pa3esiCHHUs EPEMEHHBIX B IPSIMOYTOJIFHHUKE
1 KpyTe.

3. Pemrenne 3agaun Jupuxie g kpyra (MHTErpa
[Tyaccona).

4. Paznoxxenne o monnHoMaM JlexxaHzapa u
cepruecKUM rapMOHHKaM.

5. IlocTpoeHue noTeHMana NpocToro ¥ JBOKHOTO
(8

6. Ilpumenenue Merona ¢pyHKui ['prHa 1uist pemenns
3agau Jupuxie u Heiimana.

7. Pemienue 3a1a4 B KPUBOJIMHEWHBIX KOOPAUHATAX
(TIoIApHBIE, MINHAPUYECKUE, ChHEPUIECKUe).

KommokBuywM (3ammra
3a/1a4 y JOCKH),
HTOrOBOE TECTUPOBAHUE

UncieHHbIe METOIBI B 3a/1a4aX
MaTeMaTHIeCKON (PU3NKH

1. Peanu3zanus siBHOW U HESIBHOM pa3HOCTHOM CXEMBbI
U151 ypaBHEHUsI TEIUIONPOBOAHOCTH BpYUHYIO (1Lar 3a
[1arom).

2. Peanmu3arust pa3HOCTHOM CXEMBI JJIsT BOJTHOBOTO
YpaBHEHHUS.

3. MccnenoBanue yCTOMYUBOCTH PA3HOCTHBIX CXEM
(ycnosue Kypanra—®@punpuxca—Jlesn).

4. Pemmenune kpaeBoii 3amaun i ypaBHenus [lyaccona

PacuéTtHoe 3amanue
(aymuTOpHO), OTYET
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ynpa;KHeHU)

®opMa TeKylero
KOHTPOJIA

METOJIOM KOHEUYHBIX pa3HocTel B 1D.

5. BBeneHne B MeTOI KOHEUHBIX DJICMEHTOB:
[IOCTPOECHHE MIPOCTEHMILIEH CETKU.

6. CpaBHEHHE aHATUTHYECKOTO U YUCIIEHHOTO
pElICHuSI.

[IpakTrka padotst B I10

1. Pemenue 3anaun Komu nis BOJIHOBOrO ypaBHEHHUS B
MATLAB (PDE Toolbox).

2. IlocTpoeHue pelieHus: ypaBHEHUS
termonpoBosHocTH B MathCAD/Python.

3. MonenupoBaHue pacpeieIeHus IeKTPUIECKOTo
noteHuana (ypasuenue Ilyaccona) B Comsol
Multiphysics.

4. Busyanuzaius pemeHus 1 aHaJIu3 pe3yIbTaToB.
5. CpaBHEHHE pe3yIbTATOB, TOIYYECHHBIX B Pa3HBIX
cpenax.

6. Hactpotika mapamMeTpoB MoAenH (TpaHHIHBIE
YCIIOBUSI, HCTOYHUKH).

JlemoHCTpanys
BBINOJIHEHHOTO NPOEKTa
Ha KOMIIBIOTEpE,
3aluTa 0T4€Ta

HNTOTOBOI'O IPOCKTA

HOILFOTOBKa U BBIIIOJIHCHUC

1. Beibop TeMbl HHIUBUAYAIEHOTO POCKTA.

2. [ToctaHoBKa (PM3UIECKOM 3a7a9H.

3. BeiBog MaTeMaTHdeckoi Moienu (ypaBHEHHE,
HadaIbHBIC U TPAHUYHBIC YCIOBHUA).

4. BerObop MeToma penieHns (aHATUTHISCKUN WITH
JUCIICHHBIN ).

5. IlpoBeneHue pacu€Tos.

6. AHaNTN3 ¥ HHTEPIpEeTalus Pe3yIbTaToB.

3amuTa NpoeKTa
(ycTHAs mpe3eHTanus +
MMUCbMEHHBIA OTUYET),
i epeHIrpPOBaHHBII
3a4€T / DK3aMeH

7. OdopmiieHre 0TYETA M MTOATOTOBKA MPE3CHTAIIHH.

3amura naboparopHoit padotsl (JIP), BeimonHenue kypcosoro npoekra (KII), kypcoBoii
pabotel (KP), pacuernHo-rpaduueckoro 3amanus (PI'3), nanucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

[Tpu M3y4eHnu AUCIUTUIMHBI MOTYT MPUMEHSITCS DJIEKTPOHHOE 00yUYeHHE, AUCTAHIIHOHHBIE
oOpa3oBatenbHble TeXHOJI0rHH B cooTBeTcTBUHM ¢ PT'OC BO.

2.3.3 JlaGopaTopHble 3aHATHS.

[To nucuunianHe nabopaTOPHBIE3AHATHS HE MIIAHUPYIOTCS

2.3.4 IlpuMepHasi TEeMATHKA KyPCOBBIX padoT (IIPOEKTOB)
Kypcosvie pabomur ne npedycmompervl yueOHbIM NAAHOM

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUus ISl CAMOCTOSITeIbHOI padoThl
o0yyaromuxcs Mo JMCHUIIHHE (MOAYJII0)

Ne Bux CPC

Ilepeyensb yueGHO-MeTOAMYECKOT0 O0ecTieYeHUsl JUCHMILIMHBI 110
BBINOJIHEHUIO CAMOCTOSITEILHOH PadoThI

[ToAroTOBKA K TEKYIIEMY
KOHTPOJIIO

1. CaburoB K.b. YpaBHenust MaTremaTtnueckoil pu3nKy : y4eOHHK AJIs By30B. —
3-e u3n., nepepad. u non. — M. : Jlaboparopus 3Hanuii, 2024. — 569 c.
[citations: 6]

2. baiikos B.A., )Kubep A.B. YpaBHeHnss MaTeMaTHn4ecKoil GU3HUKH : yUeOHUK 1
MPAKTUKYM ISl By30B. — 2-€ U31., Uctp. u aom. — M. : FOpaiit, 2026. — 254 c.
[citations: 11]

[IpopaboTka MaTepuana

1. depesmu U.B. IlpakTiKyM 10 ypaBHEHUSM MaTeMaTH4ecKoil pu3nkw :
ydaeOHOe mocodue i By30B. — 3-¢ usl., crep. — CII0. : Jlans, 2025. — 428 c.
[citations: 4]

2. BacunseBa E.A. YpaBaenust MareMatudeckon ¢pusuku. Yacts 1 : cOOpHUK
3agau. — Kamunaunrpaz : U3n-Bo bOY um. U. Kanta, 2025. — 62 c. [citations:
3]
YpaBHEHHS MaTeMaTHYECKOU (PU3UKU (IIEKTPOHHBIA pecypc, cpeaa MOIyIbHOTO
o00yuenus http://moodle.kubsu.ru)
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Hepe'—[eﬂb y‘leﬁHO-MeTOZ[l/lquKOFO odecnevyeHHs1 JUCHUILIHHBI 110

Ne Bug CPC !
BBINOJHEHHIO CAMOCTOSITEILHON PadoThI

1. CoopHHEK 33724 IO METOIaM MaTeMaTHdeckoil pms3uku : yueOHOe mocodue /
B.I'. Kpynun, A.JI. [1aBnos, JL.I'. IlonoB. — 2-¢ u3a., ucnp. u gon. — M. :

3 Brimonaenne npaktndeckux  |M3marensckuit mom MOU, 2019. [citations: 13]

(pacuéTHBIX) 3a1aHHHA 2. Anennisid A.T'., Baarosemenckuii A.C., JIsnuaos M.A. MeTtoasl
MaTeMaTuueckoi ¢pusuku. COOpHUK 3a1a4u i cTyaeHToB 3 kypca. — CIIO. :
W3n-so CIIOI'Y. [citations: 9]

1. UBanos 10.B., Capannn B.A. Mertonsr maTemaTtmaeckont ¢pusnku. COOpHUK
3a/1a4 U TECTOBBIX 3aaHuii : yaeOHO-MeToamIecKkoe nocodue. — [na3os :
4 [TonroroBka k koyutokBuymy u [ UITY um. B.I'. Koponenko, 2012. [citations: 2]
UTOrOBOMY TECTHPOBAHHIO 2. Kopuees B.C. Metoapsl MaTemaTnueckoil pu3uku. OCHOBHBIC YPaBHEHHS U
3agaun : yueOHoe nocobue. — HoBocubupcek : CI'YT'uT, 2020. — 80 c.
[citations: 12]
1. Jlecun B.B. YpaBHenus: matemarnueckoit ¢pusukn : yueOHuk. — M. : KYPC,
2026. — 240 c. [citations: 1]
2. YpaBHEHHs] MaTeMaTHYeCKOW (pu3uKH. [IpakTHKYM IO pelIeHuIo 33124 :
yueOHOe mocodue i By30B. — 5-¢ u3ll., crep. — CIIO. : Jlans, 2025. — 216 c.
[citations: 8]

yqe6HO—MeTOI[I/IquKI/IC MaTepuaJbl JIsd CaMOCTOSATEIbHON pa6OTI>I o6yqafonmxc;1 u3
YHUCiia MHBAJIUAOB M JIUIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310poBbs (OB3) npegocraBistoTcs
B (1)OpMaX, AJIalITUPOBAHHBIX K OTPAHUYCHUAM HUX 3JOPOBbs U BOCIIPHUATHA I/IH(I)OpMaI_II/II/II

Jns muu ¢ HapymeHUsIMU 3pEHHUS:

— B MieyaTHOM popme yBeInueHHBIM HIpUdTOM,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B ieyaTHOM popme Ha si3b1ke bpaiins.

JUid 111 ¢ HapyLIEHUSIMU CIIyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT' O IOKYMEHTA.

JInst muu ¢ HapyIeHUsIMU OTIOPHO-JIBUTaTEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETHU3MPOBAH B 3aBHUCHUMOCTH OT KOHTHHTEHTA
0o0y4armuxcs

5 BrinosiHeHHE
WH]JIMBUAYaJIbHOTO IPOEKTa
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3. O0pa3oBaTe/ibHbIe TEXHOJIOTHH, IPUMeEHsieMble IPH 0CBOEHUH AU CHMIIIMHBI
(MmomyJis)

B coorBerctBun ¢ TpeboBanusimu PI'OC, mporpamMma AMCHUIUIMHBI «YpaBHEHUS
MaTeMaTHYeCKOW (PU3MKMU» MpelycMaTpUBaeT UCIOIb30BaHUE B Y4EOHOM MpOLECCEe pa3IUYHbIX
00pa30oBaTeNbHBIX TEXHOJIOTUH, HANPABICHHBIX Ha (POPMUPOBAHUE 3asBICHHBIX KOMIETEHIU
(OIIK-1, OIIK-3, IIK-2). Peanu3amusi KOMIIETEHTHOCTHOTO ITOJXOJIa OCYILIECTBISCTCA 4epes3
COYETaHUE TPAIUIMOHHBIX W HWHTEPAKTHBHBIX METOAOB OOYYCHHS, AKTHBHOE BOBJIICUCHHE
CTYACHTOB B Y4€OHBIH IpoOLEcC M Pa3BUTHE HABBIKOB CAMOCTOSITEIbHOM HCCIIEIOBATENIbCKOM
paboThI

JleknuoHHbBIE 3AHATHSA

UreHue JIEKUUH CONPOBOXKAACTCS HCIIOIb30BAHUEM MYJIbLTHUMEIUNHBIX TEXHOJOIMH
(mpe3eHTalMy, AaHUMAlMOHHBIE CXEMbl, BHU3yaJM3alMs peIIeHU YpaBHEHUHl B YaCTHBIX
POM3BOJIHBIX, IEMOHCTpanus rpadukoB u moseil). KoMnploTepHbIe TEXHOIOTUH MPEIOCTABIISIOT
CpeACTBa Pa3HOIUIAHOBOTO OTOOpPAKEHUsS aJTOPUTMOB U JIEMOHCTPALMOHHOI'O Marepuaia, 4ro
OCOOEHHO BaXXHO IPU HU3YYEHHUU TPEXMEPHBIX 3a/ad (BOJHOBBIE IPOLIECCHI, MOTEHIUAII,
pacripesiesieHie TeMiepaTypsl). Busyanuszanus mo3BossieT CTyeHTaM HarjsgHO YBHJIETb CBS3b
MEXJly aHAJIUTUUYECKUM PEIIEHUEM U €ro (PU3NUEeCKON HHTEPIIPETALUEH.

IIpakTH4eckue 3aHATHA U CEMUHAPbI

Ha npaktrueckux 3aHATUAX PEATU3YIOTCS CIIETYIOINE METO/BI:

Pa30op KOHKpeTHBIX 3aJa4 M CHTyalMid — [IMPOKO MCHONb3yeTCd Kak
IIpenojaBaresieM, TaKk M CTyJACHTaMd BO BpeMSA 3aHATUH M INPH aHaIU3€ pe3ysbTaToB
CaMOCTOSITENIbHOW pa0oThl. OTO OOYCJIOBIEHO TEM, 4YTO B IpoOlecce MaTeMaTHYeCKOro
MOJICJINPOBAHUS YaCTO BCTPEYAOTCS 3aJa4d, JUI KOTOPBIX €IUHBIX MOAXOJO0B HE CYIIECTBYET;
[P UCCIIEOBAHUM KaXXIOW KOHKPETHOW 3aJaud MMEETCs, KaK IPaBUIIO, HECKOIbKO METOOB
pelieHus, 4to TpedyeT pa3dopa 1 OLIEHKH 11€JI0 COBOKYITHOCTH KOHKPETHBIX CUTYaIHil.

Pabdora B manpIx rpynnax (KOMaHAaX) — COBMECTHAs ACSITEIBHOCTb CTYJIEHTOB B
rpynmne IMoJ PpyKOBOJACTBOM JIMJ€pa, HalpaBlieHHas Ha penieHue oO0med 3agaud MyTEM
TBOPYECKOTO CIIOKEHUS pe3yJbTaTOB WHAMBUIAYaJIbHOH pabOThl UJEHOB KOMAaHIbl C
pacrpeaeeHueM OJIHOMOYMIM U OTBETCTBEHHOCTH. VICIoNIb3yeTcs Ipu pelIeHuH KOMIUIEKCHBIX
3a/1a4 (HanpuMep, CpPaBHEHNE aHAJIUTHYECKOTO U YNCIIEHHOTO PELIEHUs OJHOW 3aJjaul pa3HbIMU
METO/IaMH ).

Mo3roBoii mITypM — NPUMEHSAETCS NPU KOJUIEKTUBHOM pa3dope CIOXKHBIX KPaeBbIX
3a/1a4, BHIOOpPE ONTUMAJIbHOTO METOIa pelIeHUs U 00CYKI€HUU HECTaHJAPTHBIX MOJIX0/I0B.

IIpo6semHOe 06yueHHe — ITOCTaHOBKA M pelieHue GU3NIECKUX 3a/1a4 C UCII0JIb30BaHUEM
anmnapara ypaBHEHHUH B YAaCTHBIX NMPOU3BOJAHBIX (BOJHOBOJBI, TEIIONEPEHOC, 3IEKTPOCTATHKA),
4TO (POPMHUPYET HABBIK CAMOCTOSITEIBHOTO IIOCTPOCHUSI MATEMaTUYECKUX MOJIEIIEH.

TexHoJ10rnH OpPraHu3alum CaMOCTOSATEIbHOM PadoThI

CamocrosTenbHas paboTa CTYJIEHTOB OPraHU3YyeTCsl C HCIOJIb30BAaHUEM CIIEAYIOLINX
TEXHOJIOTHI:

MopyJbHasi TeXHOJIOTHSI — IIPENyCMAaTPUBAET JIEIICHUE COACPKAHMS AMCLMILINHBI HA
JIOCTaTOYHO aBTOHOMHBIE pa3/iesibl (MOAYJIH), UHTErPUPOBaHHbIE B 001IMii Kypc. Kaxkapiit Moayib
BKJTIIOYAET TEOPETHUECKUI MaTepual, MpakTHYeCKue 3a1aHusl 1 (GOpMbI KOHTPOJIS.

TexHosiorus pasHoypoBHeBoro (1u¢p¢epeHIIUPOBAHHOI0) 00y4eHUs1 — IIpe/IIoiaraer
OCYILIECTBJICHUE I103HABATEIbHONW MAEATEIBbHOCTU CTYACHTOB C YYETOM WX HMHIUBUIYaJIbHBIX
CIOCOOHOCTEHN, BO3MOKHOCTEH U MHTEPECOB, MOOLIPSIS PeaTu3alyio TBOPUECKOrO MOTEHIIHANA.
Coznanue 1 UCnob30BaHNe JUArHOCTUUECKUX TECTOB SIBJIAETCS HEOTHEMIIEMON YacThIO TAaHHOMN
TEXHOJIOTUH.

TexHo0rNsl MHAUBUAYAIU3ANNH 00y4eHHsI — IIOMOIaeT Pealu30BbIBATH JUUYHOCTHO-
OPUEHTHUPOBAHHBIN OJXO/I, yYUTHIBAsI MHAUBUYaJIbHbIE OCOOCHHOCTH U MOTPEOHOCTH yUaIIUXCsl
(HampuMep, BHIOOP YPOBHSI CIIOKHOCTU PACUYETHBIX 33JaHUM MM TEMbl WHAWBUIYATbHOTO
MIPOEKTA).
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IIpoexTHasi TeXHOJOIMsI — OPUEHTHPOBaHA HAa MOJEIUPOBAHUE HCCIEI0BATEIbCKON
JESATEIIbBHOCTH  CTYJEHTOB C LEJbI0 pElIeHMs 3aJaud, OIpeAeiNEHHOW B  paMKax
npoeCCHOHAIBHOW TOATOTOBKK  (pu3mka wid paaunodusuka). Brirodaer BBITOTHEHHE
MH/IMBUYAJIbHOTO TPOEKTa: MOCTAaHOBKA (D)M3MYECKOH 33aJa4yM, MOCTPOCHUE MaTEeMaTHYeCKOH
MOJIeJIH, BBIOOp METOAa PELIeHUs, MPOBEACHNE PACYETOB (aHATUTHUECKUX W/UIU YUCIIEHHBIX),
aHaJIN3 pe3ysbTATOB U 3allUTA.

TexHosoruss 00y4eHHs1 B COTPYAHUYECTBE — PEATU3YET HJICI0 B3aUMHOIO OOy4eHMS,
OCYLIECTBJISII KaK WHIMBUAYAIbHYIO, TaK M KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a pELICHHE
yueOHbIX 3a1a4. [I[pumMeHsieTcst mpu BBIOJIHEHUHU IPYIIOBBIX pacYETHBIX 3aJaHUN U MOJATOTOBKE
K KOJUIOKBUYMaM.

TexHo10rusl pa3BUTUSI KPUTHYECKOT0 MBIILJIEHUS] — CIOCOOCTBYET (POPMUPOBAHUIO
Pa3sHOCTOPOHHEH JHMYHOCTH, CHOCOOHOW KPUTUYECKH OTHOCUTHCS K HH(OPMAIMH, YMEHHUIO
oTOuparh WHGOPMALMIO MJisi PEUICHHs] IIOCTABICHHOM 3a/adyd, OLIEHWBATh KOPPEKTHOCTH
MIOCTaHOBKH 33J1a4M U JOCTOBEPHOCTb [TOJIyYEHHOI'O PELICHMUSL.

TexHo0rusT KOMMYHHUKATHBHOr0 0O0y4eHMsl — HampaBlieHa Ha (HOpMHUpOBaHHE
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHU CTYJIEHTOB, HEOOXOAUMOM Ui aJlalTallii K COBPEMEHHbBIM
YCIIOBUSM MPO(HECCHOHANBHOM IEATENbHOCTH (HaBBIKU MyOIMYHO 3aIIUThI PEIICHUI, y4acTHE B
JUCKYCCHSIX, apTyMEHTaIusl BbIOOpa METO/1a).

HNupopmannoHHo-KOMMYHUKAaUOHHBbIE TexHOJI0rMU (UKT) u UnTepHeT-pecypcebl

HNHpopManinoOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH pacumpsIoT pamKu
00pa30BaTeNbHOTO MpoIlecca, MOBBIIIAsl €ro MPaKTUYECKYH0 HAMpPaBICHHOCThb, CIIOCOOCTBYIOT
MHTCHCU(UKAIINHA CAMOCTOSTEIbHONW pabOThl U TMOBBIIICHUIO TI03HABATEILHOW aKTUBHOCTH. [Ipu
W3YYEHHUU JUCIUILTUHBI UCIOIB3YIOTCS:

DJIeKTpOHHas1 HHGOPMALMOHHO-00pa3oBaTe/ibHasl Cpea YHUBEPCUTETa — JIOCTYI K
y4eOHbIM MaTepuaiaM (JeKIHH, MeTOJMYECKUE YKa3aHUs, TECTOBbIE 3a/laHus, (POH/ OLEHOUYHBIX
CPENCTB);

HNHTEepHeT-TeXHOIOTMM — TIPEAOCTABISAIOT IIUPOKHE BO3MOXHOCTH Ul IOHMCKa
uHpopmanuu, pa3paboTKH HAYYHBIX TPOCKTOB, BEACHUS yUeOHBIX UCCIIEIOBAHUIA;

DJ1eKTPOHHO-0nbMoTeuHble cucteMbl (eLIBRARY.RU, «Jlanby», «YHHUBepcUTETCKas

O6ubnuoreka ounaitn», «lOpailty») — goctynm K y4eOHOM M HayyHOW JUTEparype Mo
MaTeMaTH4ecKoH (u3uke;
IIporpaMmMHoOe o0ecrneyeHHe JJisl YMCJIEHHOr0 MOJeJIMPOBAHMS — HCIOJIH30BAaHHE

cneunanusupoBannbix naketos (MathCAD, MATLAB, Python ¢ 6u6nuorekamu SciPy/NumPy,
Comsol Multiphysics) ans pemieHust 3amad  MaTeMaTHYeCKOW (U3UKH, BHU3yalld3alldiud |
CPaBHUTEJIBLHOTO aHAJIN3a METOJIOB.

AnanTuBHbIe 00pa30oBaTe/ibHbIEe TEXHOJOTHH

[Tpy u3yyeHnn TUCHMIUIMHBI IPEAyCMOTPEHA OpraHu3anus 00pa3oBaTeIbHOTO Mpolecca
JUTSL JTAL] C OTPAaHMYSHHBIMHA BO3MOYKHOCTSIMH 3JI0POBBSL:

. OpraHu3alsi KOHCYJbTallMH C UCIOJb30BAaHUEM JJIEKTPOHHOW TOYTHI U
TVICTaHIIMOHHBIX (DOPM B3aUMOJICHCTBUS;

. npeocTaBlieHNe Y4eOHbIX MaTepHUajoB B 3JEKTPOHHOM BUJIE, 1allTHPOBAHHBIX K
WHIUBUTyTbHBIM OCOOCHHOCTSM BOCTIpUATHS (YBEITUYCHHBIA MIPUQT, ayanodopmar);

. pY HEOOXOAUMOCTH — JIOMIOJTHUTEIBHOE BPEMsI IIPH BBITOJTHEHUH KOHTPOJIBHBIX
MEPOIPUATHI U cllaye SK3aMeHa.

JlanHbIe Mepbl 00eceurnBalOT PABHBIM JOCTYI K 00pa30BaHUIO U MOJHOLIEHHOE OCBOCHHE
JVICIIATUTMHBI BCEMH KaTErOPUSIMHU 00YyYarOIINXCSI.

KommuiekcHoe mnpuMeHeHue TeXHOJI0T il

KommuiekcHoe ucnosib30BaHue B y4eOHOM IMPOLIECCE BCEX BBINICHA3BAHHBIX TEXHOJOTUN
CTUMYJIUpDYET JIMYHOCTHYIO ¥ HHTEIUIEKTyaJIbHYyI0 aKTUBHOCTh CTYJIEHTOB, pa3BHUBACT
MO3HaBaTeNIbHBIC TIPOIIECChI, crtocoOcTByeT hopmupoBanuto kommnerenuuid (OITK-1, OITK-3, TTK-
2), HeoOXOAUMBIX OyaylieMy cIenuanucty B oOmacté ¢usuku u paguodusuku. Coueranue
ayIUTOPHOM paboThl (JEKUUHU, MPAKTUYECKUE 3aHATHSA, KOJUIOKBUYMBI) C BHEAYJIUTOPHOMU
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CaMOCTOSITENIbHOW pabOTOMl M CHCTEMAaTUYECKUMHU KOHCYJIbTAlUsIMU OO€CIeunBaeT IIyOoKoe
OCBOCHHE anmapara ypaBHEHHWH MaTeMAaTHYeCKOM (UMK © €ro MNPUMCHCHHE B
npo¢eCcCHOHATIBLHOM 1eATEIbHOCTH.

Ecnu HyHO cOKpPaTHTh 10 | CTpaHuUIlbl, pa30MTh 0 KOMIIETEHIUAM (KaKas TEXHOJIOTUS
Ha Kakyl KOMIIETEHLHUIO PaboTaeT) Win A00aBHTh KOHKpPeTHble NpHMepbl 3aJaHui 1A
KaKI0il TeXHOJOIMU — CKakuTe!

YucjieHHbIe MeTOAbI H HCNIO0JIb30BAHHE MATEMATHYECKHX NAKETOB

B xone m3ydeHus QUCHUIUIMHBI «YpaBHEHUS MaTeMaTHUECKOW (U3UKW» 3HAUYUTEIHHOE
BHUMaHHUE yJeJseTCs YHCIEHHBIM MeTOAaM PELICHHs yPaBHEHUI B YACTHBIX ITPOU3BOAHBIX U UX
peanu3alyy C MCIOJIb30BAaHHEM COBPEMEHHBIX MATEMATHYECKHX MAaKeTOB. DTO 00YCIOBICHO
TEM, 4YTO MHOTHE 3a7jauil MaTeMaTu4eckoil Gpu3uku (0COOEHHO TpEXMEPHBIE, C HEOITHOPOIHBIMU
KO3 PHUIIMEHTaAMU MU CIOKHOM IreoMeTpHeil) He MMEIOT aHATMTUYECKOTO PEeIIeHHsI U TPeOyroT
IPUMEHEHUS YUCICHHBIX ITOAXO0/I0B.

YucjieHHbIe METO/Ibl, H3y4aeMble B Kypce

B pamkax npakTHUeCKUX 3aHATUH U CaMOCTOATENIbHOM pabOThl CTYJEHTbI OCBAaUBAIOT
CJICAYIOUINE YHCICHHBIE METO/IbI:

Metoa Tun ypaBHeHui IIpumeHenue
MeTox  KOHEMHBIX [Mapabonmmueckue, SIBHBIC W HESBHBIC CXEMBI Ul YPaBHEHUS TEILIOMPOBOTHOCTH,
pasnocreii (MKP) rurnepOoInIecKue, BOJHOBOTO YPABHEHHA, yPaBHEHUS [Tyaccona. HccnenoBanme
DIUTUIITHYICCKIE ycroitunBoctH (ycnoBue Kypanta—®punpuxca—JleBn).
MeTton KOHEYHBIX| DU THYECKIE Beenerne B MKD: mocTpoeHme ceTkw, BBIOOpD Oa3HMCHBIX
haemenToB (MKD) |(cramonapHbie) GbyHKIUH, penenne 3anaan Jupuxiie 1 ypaBHeHus [Tyaccona.

[IpubnmxE€HHOE pelleHHe KpaeBhIX 3aJad C HCIOJIb30BaHHEM

Metoa I'anépkuna |[BapuanuoHHBIC 31291 .
A P prat A MPOOHBIX (PYHKITHIHA.

Metoa Putna Bapuaunonsslie 3anauu [Torck MUHHMYyMa SHEPTeTHUECKOTO (DYHKIIMOHATIA.

MaTtemaTH4ecKHe NaKeTbl U NporpaMmMHoe¢ odecneyeHue
I[J'IH BBITTOJTHCHUA paC‘IéTHHX 3aI[aHPII>i, KYpPCOBBIX pa60T U UHAUBUAYAJIBHBIX ITPOCKTOB
CTYACHTHI UCITOJB3YIOT CIACAYIOIMHNE MATCMATHYCCKUC ITAKCThI:

IMaker Ha3znauenue Tunosele 3a1a4u
CHUMBOJIbHBIE u|Pemienne OAY u YM® B mpocThIX MOCTaHOBKAX,
MathCAD UMCIICHHBIE pacuéThlL|MoOCTpOeHNe  TpauKOB  pelleHui, pabdora ¢
BU3yalN3alus ¢byukmmsamu beccens u Jlexanapa.
PemieHne kpaeBbIX 3aJa4  METOAOM KOHEYHBIX
MATLAB UucneHHbIe  PACYETHLDIIEMEHTOB, MOJIENIHPOBaHHE TEILIONEPEHOCA,
Buzyanu3saist, PDE Toolbox BOJIHOBBIX [POLIECCOB, BHU3yalM3alus TMOJEH U
AHMMaINs KOJIeOaHUH.
[locTpoeHne pa3sHOCTHBIX CXEM, pELIEHHE CHCTEM
Python (NumPy, CeobonHo P P . > P
. . NMMHENHBIX ypaBHeHuH, Busyanuzauus 2D u 3D
SciPy, Matplotlib,|pacpoctpansemoe  IIO s N
: . nonei, pemenne YM®D MeronoM  KOHEYHBIX
FEniCS) HAay4YHBIX BBIYUCIICHUN .
snementoB (FEniCS).
Comsol KoHneuHo-311€MEHTHOE MojenupoBaHue — paclpefesieHus  TeMIepaTyphl,
Multiphysics MOJIEIPOBaHHE CBSI3aHHBIX|PIEKTPOCTATUYECKUX TIOJIEH, aKyCTHUYECKHX BOJIH;
Py (husmueckux 3angaq BU3yaIM3alMs Pe3yJbTaToB B y100HOM nHTEpdeiice.

®opmMbI padoThI ¢ MATEMATHYECKUMH NTAKeTaMHU

Pabora ¢ MmaTreMaTnyecKuMU MaKkeTaMu OpraHu30BaHa B cIeAyomuX Gopmax:

JleMOHCTpPallMOHHBIC TNPHMepPbl HAa JIEKOIMAX — IPENOoJaBaTeNlb I0Ka3bIBAET, Kak
BHU3YaJIM3UPOBATh PEIICHNE YPABHEHHUS TEIJIONPOBOJHOCTU UM BOJIHOBOIO YPaBHEHUS, CTPOUTH
rpaduKy, aHUMUPOBATh KosieOaHuss MEMOPaHBI.

JlaGopaTopHble / IpaKTHYECKHE 3aHATHS B KOMIILIOTEPHOM KJIACCE — CTYJICHTBI MO
PYKOBOJCTBOM IIPEINIOAABATENS PEIIAIOT KOHKPETHBIE 3a1auM ¢ ucnonb3zoBanueM MATLAB nnun
Python.
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CaMocrosiTesibHasi padoTa — BBIIOJIHEHUE PACUYETHBIX 3aJaHUM, BKIKOYAOIINX
YUCJIEHHOE PEUIEHNE U BU3YAJIU3ALHIO, C TOCJIEAYIOUIEN caayel OTUETa.

NuauBuayaibHblii npoekT — BbIOOp ¢usmueckol 3amaum (Hampumep, pacuér
pacupeseneHus TeMIEeparypbl B PaJAHO3JICKTPOHHOM KOMIIOHEHTE WM paciupocTpaHEeHue
PaZioOBOJIH B BOJIHOBO/IE), IOCTPOEHUE MAaTEMaTHUYECKONH MO, YUCIECHHOE PEIICHUE B OJTHOM
U3 [1aKETOB, AHAJIU3 U 3aIlUTa PE3YJIbTAaTOB.

Casa3b ¢ npodeccCHOHAIbHBIMA KOMIIETEHIIUSIMHU

OcBoeHHEe YUCIECHHBIX METOOOB U pa6OTBI C MaTCMAaTUYCCKUMU IMAKETaAMU HAIIPABJICHO Ha
dbopMupoBaHHE KOMIIETEHIIHIA:

OIIK-3 — cnocoOHOCTh TPUMEHSATH COBPEMEHHBIE MAaTEMaTHYECKUE METOAbl U
BBIYMCIIUTENIbHYIO TEXHUKY JIJI PEHICHUS HAyYHO-MCCIIEA0BAaTEIbCKUX U IPUKIIAIHBIX 3a/1a4;

IIK-2 — roToBHOCTb K IIOCTPOCHHMIO MAaTEMAaTHUYECKUX MOJENEH M HX YHCIECHHOU
peanu3aiuu.

OT0 NaéT cTyAeHTaM NpPaKTUYECKUH MHCTPYMEHTapuil, HeOOXOIUMBI B AajbHEHIIEH
Hay4yHOH M IPOU3BOACTBEHHOM JEATEIBHOCTH (MOJENIMPOBaHUE (PU3UUECKUX IPOLECCOB,
00paboTKa IKCIIEPUMEHTAIBHBIX TaHHBIX, PACYET PATHO(DU3NIECKIX CHCTEM).

4. OuneHoYHBIE CPeCTBA VISl TEKYLero KOHTPOJISI YCIIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN

OrneHouHble CcpelcTBa IpeaHa3HaueHbl JUIsi KOHTPOJISL M OLIEHKH 00pa3oBaTelbHbIX
JOCTIDKEHUH 00yYaroUIMXcsi, OCBOMBIIMX IMPOrpamMMy Y4eOHOW AMCHUIUIMHBI «BEKTOpHBIA U
TEH30PHbII aHATIU3Y.

OneHoYHbIE CpPeCTBA BKIKOYAIOT KOHTPOJIbHBIE MaTepHallbl JJIsl IPOBEIEHUS TEKYIIETO
KOHTpPOJISl B (popMe TECTOBBIX 33JaHUM MO OTAEIbHBIM pa3/esiaM AUCLUUIUINHBI, YCTHBIX ONPOCOB
Ha NPAKTHUYECKUX 3aHATHUSAX, NPOBEPKU M 3alUTHl JOMAIIHUX PACUETHBIX 3aJaHUW, TOKIIAJa-
NPEe3eHTAlMU 10 TeMaM pedepaToB, pa3HOYPOBHEBBIX 3ajau (0T PENpPOIyKTUBHOIO YPOBHS 10
TBOPYECKOT'0), CUTYAallMOHHBIX 3aJa4, MOJAEIUPYIOUINX NPUKIaAHbIEe (pU3HUEecKre MpoOIeMBbl, a
TaKXe KOJUJIOKBUYMOB I10 HauboJiee CI0KHBIM pasjiesiaM Kypca, U IPOMEXYTOYHON aTTecTalluy B
(opMe yCTHOTO 3K3aMeHa IO OmileTaM, BKIIIOYAIOLIUM J[BA TEOPETUUYECKUX BOIPOCA U3 Pa3HBIX
pa3zenoB JUCLUIUIMHBI U OJIHY IIPAKTUYECKYIO 3a/1a4y.

TunoBbie KOHTPOIbHBbIC 32JaHUS HJIA HHbIE MaTePHAJIbl, HCOOXOMMBIE VIl OLCHKH
3HAHMH, YMEHUI, HABBIKOB M (WJHM) ONBITA AEATEIbHOCTH, XapPaKTePU3YKIIUX 3TaNbl
(popMHpOBaAHUSI KOMIIETCHIHI B Ipo1ecce 0CBOCHNUs 00pa30BaTeIbHOM NPOrpaMMbI

4.1 ®opMbI IPOMEKYTOYHOI0 KOHTPOJISI— IK3aMeEH
IIpomesxyTouHas aTTecTanys Mo JUCUUILUIMHE POBOAUTCS B OPME YCTHOIO IK3aMeHAa B
3 cemecTtpe.
DK3aMeH NPOBOJUTCS MO IK3AMEHAIMOHHBIM OMJIeTaM, KaKIbIH U3 KOTOPBIX BKIIIOYACT:
e IBa TEOPETHYECKHX BOIPOCA U3 PA3HBIX Pa3/IE€JI0B IUCIUILINHBL;
e OHY NPAKTHYECKYIO 3aa4y (10 MaTepuaty NPaKTUUYECKUX 3aHATUI).
Bpems noaroroBku orBera — 30-40 MuHyT. OTBET Ha Ka)XAbId BOIIPOC OLICHUBAETCS
OTJEIIbHO, 3aTE€M BBIBOJUTCS UTOIOBasl OLICHKA.

IIpuMepHBIi IepeYyeHb BONPOCOB, BBIHOCHMBbIX HA 3K3aMEH
YPABHEHHUE TEIUIOITPOBOJHOCTH (1-9)
1. BriBoa ypaBHEHUS TETIONPOBOIHOCTH.
2. ITocraHOBKa KpaeBbIX 3aJa4 JUIsl ypaBHEHMsI TEIIONPOBOAHOCTHU. THIIBI KpaeBbIX
YCJIOBUU.
3. [Tpunumn Makcumyma. KoppeKTHOCTE CMEIIaHHBIX 3a7a4 Ui ypaBHEHUS
TEIUIONPOBOAHOCTH.
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4. Peuienne oqHOPOHOTO ypaBHEHUS TEILUIONPOBOJHOCTH METOA0M Dyphe.

3. Pemienne HEOJHOPOAHOIO YpaBHEHHUs TEILIONPOBOAHOCTH MeTOA0M Dyphe.

6. Pemenue ypaBHEHUs TEIUIONPOBOAHOCTH MeToA0M (pyHKIMH [ 'prHa.

7. Pewenne ypaBHeHUs TEIJIONPOBOAHOCTH METOJOM KOHEUHBIX Pa3HOCTEH.

8. Penienue ypaBHEeHHs TEIUIONPOBOAHOCTH METOJOM KOHEUHBIX 3JIEMEHTOB.

9. Pemenne ypaBHeHMsI TEIIONPOBOJHOCTHU C IIOMOILBIO [TAKETOB.

BOJIHOBOE YPABHEHME (10-14)

10. BriBo ypaBHEHUS KOJIeOaHUI CTPYHBI.

11. Pemienue BoHOBOTO ypaBHeHUA MeTo10M Dyphe.

12.  PemeHue BOJHOBOIO ypaBHEHUSI METOJJOM KOHEUHBIX PA3HOCTEH.

13. Penienue BOJTHOBOTIO ypaBHEHHUS METOJOM KOHEYHBIX 3JIEMEHTOB.

14. PeieHne BOJTHOBOTO YpaBHEHMS C IIOMOLIBIO ITAKETOB.

IQJUVIMIITUYECKUE YPABHEHUS (15-19)

15. OcHoBHbIE THUIIBI KPA€BBIX 3a7a4 AJIs JJUTMITUUECKUX YpaBHEHUH. [IpuHumn Makcumyma
JUis rapMoHudeckux pyHkuit. @opmysl ['puna.

16. Pemenue 3agaun upuxie qos ypaBaenus Jlamnaca B kpyre metonom Dypee.

17. Pemenne ypaBHEeHU 2JUIMITUYECKOTO THUIIA METOIOM KOHEUHBIX Pa3HOCTEN.

18.  Pemenue ypaBHEHMsI SJUIMIITUYECKOTO TUIIA METOJOM KOHEUHBIX AJIEMEHTOB.

19. Pemenne ypaBHEHUS 2JUIMITUYECKOTO TUIA C TOMOIIBIO ITAKETOB.

OBIIUE BOITPOCHI (20-26)

20. [TonsTue nuddepeHaIbLHOro ypaBHEHUs ¢ YaCTHBIMU pou3BOIHBIMU. [locTaHOBKA
3aJa4 MaTeMaTHYECKON (DU3UKH.

21. KoppeKkTHOCTh OCTaHOBKHM 3aJa4 MaTeMaTrueckoi ¢pusuku. [lpumep Anamapa.

22. Knaccudukanus muuerinsix JIYUII Broporo nopsiaka. Xapakrepuctuueckas
MIOBEPXHOCTb.

23. IIpuBenenune k kanonnueckomy Buay A YUII Broporo nopsiaka ¢ ABymMs HE3aBUCUMBIMHU
nepeMeHHbIMU. JIeMMa 0 XapakTEepHUCTUKAX.

24. OOBbEMHBIE U TOBEPXHOCTHBIE MOTEHIHAIBI U UX CBOMCTBA.

25. Pemenue 3anau Jlupuxie u Helimana ¢ MOMOIIBIO IOTEHLIUATIOB.

26. Bapuanus ¢pynkumnonana. Dkctpemym GyHKIMOHAIA. BapuanmonHsie 3a1auu B

MaTeMaTHYeCKOH (pu3uKe.

BAPUALIMOHHBIE METO/JBI (27-33)

27.
28.
29.
30.
31.
32.
33.

Bapuanus ¢pysnkiuonana. Onpenenenue u (GU3NUeCKuid CMBICI.

OkcrpeMyM (yHKIMOHaNa. YpaBHeHue Ditnepa-Jlarpanxka.

BapnannonHnas nocranoBka 3aaaun J{upuxie aiia ypaHenus [lyaccona.
Bapuanunonnas nocranoBska 3anauu Hevimana niia ypasHenus [lyaccona.

Meton Putna kak npuOmmkEHHBIA BapUAITMOHHBIA METOI.

Cas3p MeTo1a PuTIa 1 METO1a KOHEUHBIX DJIEMEHTOB.

Bapuaimonsple NpuHIMIBI B MEXaHUKE U (pU3HKe (IPUHIMI MUHUMYyMa SHEPTun).

4.2.Kputepum oueHUBAHHUS HA IK3AMEHE

OueHka «OTJIMYHO» CTaBUTCS CTYACHTY, KOTOPBIN:

[IyOOKO U MOJIHO 3HAET TEOPETUUECKUN MaTepua,

CBOOOIHO BJaJIeeT TEPMUHOIIOTHUEH U MOHATUIHBIM amlapaToM;

MPABUIIbHO pElIaeT MPaKTHUECKYIO 3a/1auy C MOJTHBIM 0OOCHOBAaHUEM Ka)I0T'0 I11ara;
JIOTUYHO U MOCJEI0BATENIbHO U3JIaraeT OTBET;

JEMOHCTPHUPYET MOHUMaHHe (PU3NIECKOT0 CMBICTIa MATEMAaTUYECKUX ONEepaLlnid.

OuneHka «X0pomo» CTaBUTCS CTYJIEHTY, KOTOPBIN:
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3HaeT TEOPETUUYECKUI MaTepuall B IIOJIHOM 00BbEME;

JIOTyCKaeT HE3HAYUTEIbHBIE HETOYHOCTH B (DOPMYJITMPOBKAX;

pelaeT MPaKTUYECKYI0 3ajjadyy ¢ HEOOJbIIMMHU IOMapKaMH, CaMOCTOATENbHO HX
HCIIPABIISET;

u3jlaraeT  Marepual  rpaMOTHO, HO €  HE3HAYUTENbHBIMU  HapyLICHUSAMU
IIOCJIEI0BATEIbHOCTH.

Onenka «yJA0BJIETBOPUTEJIBHO» CTABUTCS CTYAEHTY, KOTOPBIi:

B OCHOBHOM 3HAae€T TEOPETUUYECKUI MaTepHall B 00bEME, HEOOXOIMMOM ISl AalIbHENIIeN
y4EOBI;

YCBOWJI OCHOBHYIO JIUTEPATYPY;

IPUBOAUT HEUETKUE (POPMYTUPOBKU HU3UUECKUX MTOHITUN U 3aKOHOB;

penaeT NpakTUYECKyo 33/1a4y ¢ ITIOMOIIBI0 HABOASAIIMX BOIIPOCOB MPENOAABaTENS;
JIONIYCKAeT CYIIECTBEHHbIE IIOTPEIIHOCTH, HO JNEMOHCTPUPYET IOHMMAaHHE OCHOBHBIX
IIPUHILIAIIOB.

OneHka «Hey10BJIeTBOPUTEIbHO» CTABUTCS CTYJEHTY, KOTOPBIM:

HE 3HAeT TEOPETUUECKUN MaTepuall,

HE BJIQJICET TEPMUHOJIOTUEN U MOHATUUHBIM alllIapaToM;

HE MOXXET PEeLINTh NPAKTUYECKYIO 33/1a4y AK€ ¢ TOMOILbIO IPENOJaBaTENs;
JOTyCKaeT rpyObie OMOKH B OTBETaX Ha BOMIPOCHI;

JEMOHCTPUPYET MOJTHOE OTCYTCTBUE TOHUMAHUS JUCHUIIIINHBL.

OneHouHbIe CPeACTBA /Jisi HHBAJIMIOB W JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI

OneHouHble CpeAcTBa JUIsl MHBAIUAOB M JUI C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHM
3/10pOBbsI BHIOMPAIOTCS C YUETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUYECKUX OCOOCHHOCTEM.

— IIpU HEOOXOJMMOCTH MHBAJIMJIAM U JIMLIaM C OTPaHMYEHHBIMH BO3MOXXHOCTSMU 3/10POBbSI
MIPEIOCTABIISAETCS OMOJHUTENBHOE BpEeMs IS TOATOTOBKHM OTBETA HA SK3aMEHE;

— IIPHU IPOBEIEHUH NPOLETyphl OLEHUBAHUS PE3yJIbTaTOB O0YUYEHUsI MHBAJIMJIOB U JIUI] C
OTpaHUYEHHBIMU BO3MOYKHOCTSMHU 37I0POBbSI IIPEYyCMAaTPUBACTCS] UCIOJIb30BaHNE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYATbHBIMH OCOOEHHOCTSIMH;

— IIpU HEOOXOAMMOCTH Il 00YYAIOIIMXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS
U UHBAJIUAOB TMpOIEaypa OLEHUBAHUA pe3yJIbTaTOB OOYYEHHS MO JUCHMUIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponetypa oneHMBaHUS PE3yNbTATOB OOyUEHHsS] MHBAIMIOB U JIMI[ C OIPaHMYCHHBIMH
BO3MOXXHOCTSIMU 3[I0POBbSl 110 JTUCHUIUIMHE (MOJIYJI0) MpeIyCMaTpUBAET MPEJOCTaBICHHE
uHpopMmanuu B (opmMax, aZanTUPOBAHHBIX K OrPAaHUYEHHUSIM HMX 30POBbS M BOCHPHUSATHS
uH(popMauu:

JUid nu1 ¢ HapyLIEHUSIMU 3pEHUS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JIyig U1 ¢ HapyIeHUSIMU CiyXa:

— B Ie4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOI O TOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMA OIIOPHO-BUTATEIBLHOTO alapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIaHHBINA TNepeyeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
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o0ydJaronmxcs

5. llepeyenn 0CHOBHOIT U 1ONIOJIHUTEIbHO Y4e0HO# JIUTEPATYPHI, HEOOXOTUMOIi 1151
OCBOCHMS THCHHUIIIHHBI (MOYJIs1)

5.1. YueOnas qureparypa

1. TuxonoB A.H., A.A. Camapckuii. YpaBHeHUs MaTeMaTuueckon pusuku. M.: MU3a-Bo
MI'V, 2004. 798 ¢

2. Kouwusixos H.C., I'munep 2.b., CmupHopB M.M. YpaBHEeHUsI B UaCTHBIX
pou3BOIHBIX. MaTemaTudeckoi ¢puszuku. M.: Beicias mkoia. 1970. 710 c.

3. Antynun K.K. Meronsr matemaruueckoit pusuku. M.: lupexr-Menua, 2014. 123 c.
[DnexTpoHHBI pecypc]. - Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=240552.

4.  Kapuesckuii M.M. Jlekiuu no ypaBHeHusIM Marematudeckon pusuku. CII6.: JIans,
2016. 164 c. [OnekTpoHHbI pecypc]. - Pexxum noctyna:
https://e.lanbook.com/book/72982.

5. Kyapsmos C.H. OcHOBHBIE METO/IbI PELLICHUS TPAKTUUECKUX 3a/]a4d B Kypce
«YpasHenus maremarudeckoit pusuxu» / C.H. Kyapsmos, T.H. Paguenko. Poctos v//1;
Nzn-8o OOV, 2011. 308 c. [DnekTpoHHBIH pecypc]. — Pexum qoctymna:
http://biblioclub.ru/index.php?page=book&id=241103.

6. Onmneiinuk O.A. Jlekuuu 00 ypaBHEHUSX ¢ YACTHBIMH MPOU3BOAHBIMU. M.: 31-BO
"JlabopaTtopus 3HaHui", 2015. 263 c. [DnekTpoHHBIHN pecypc]. — Pexum gocryna:
https://e.lanbook.com/book/70703.

7. IlerpoBckuit W.I'. Jlekuuu 06 ypaBHEHHSIX C YACTHBIMU IPOU3BOIHBIMU. M.:
®dusmarnurt, 2009. 404 c. [DnekTpoHHBIH pecypc]. - Pexum gocryna:
https://e.lanbook.com/book/59551.

8.  bymax B.M., Camapckuii A.A., TuxonoB A.H. COopHuUK 33134 110 MaTeMaTHu4eCcKOi
¢usuke. M.: DUSMATIIUT, 2004. 688 c. [DnexTpoHHBIIA pecypc]. - Pexum gocryna:
https://e.lanbook.com/book/63669.

9.  Bmagumupos B.C., Kapunos B.B. YpaBHenus marematnueckoit puzuku M.:
OU3MATIINT, 2008. 399 c.

10. T'onockokos, [I.IT. Kypc Mmarematuueckoii pusuku ¢ ucrnoap3oBanue makera MAPLE.
CII6.: Jlans, 2015. 575 c. [DnexTpoHHbI pecypc]. - Pexxum nocryna:
https://e.lanbook.com/book/67461.

11.  Hepesuu U.B. [IpakTukym no ypaBHeHusiM matemaruueckoil pusuku. CII6.: Jlans,
2017. 428 c. [OnexTpoHHbIl pecypc]. - Pexxum noctyna:
https://e.lanbook.com/book/95131

12.  EmgoxumoB A.A., [TaBnoBa A.B., Pyonios C.E. YpaBHeHust MaTeMaTH4eCcKO# (PU3HKH.
Mertoanueckue ykazanus. Kpacnonap: M3a-so Kybanckoro rocynusepcurera, 2002.

13. COopHUK 33/1a4 10 ypaBHEHUSIM MaTeMaTuueckoi ¢pusuku / A.A. Bamapus [u np.].
M.: ®usmaraut, 2003. 288 c¢. [DneKTpoHHBIN pecypc]. - Pexum nocryna:
https://e.lanbook.com/book/59314.

14. CsemnukoB A.I'., boromo6os A.H., Kpasuos B.B. Jlekuuu no maremaTruueckoi
¢uzuke. M.: Uzn-so MI'Y, 2004. 416 c.

15. UWneua A.M. YpaBaenus maremarnueckoit puszuku M.: DUIMATIINT, 2009. 192 c.
[DnexTpoHHBIH pecypc]. - Pexum noctyna: https://e.lanbook.com/book/2181.

5.2. [lepuoguyeckue Jureparypa
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O 0 1N DN B W —

BectHuk MockoBckoro yausepcurera. Cepus 3: @usuka. ACTpOHOMUSA MIY
XKypHain npukiagHOH MEXaHUKH U TEXHUYECKOW (PU3UKU CO PAH

Kypnan rexanueckont ¢puzuku PAH

N3Bectus By3oB. Cepusi: ®usuka Ty

Nwxenepnas puznka MAU

Ycenexu Gpu3nueckux HayK PAH

®dusuka. PedepaTuBHbBIN KypHAT BUHUTU

Teopernueckas u matemarndeckas ¢puzuka PAH

Hoxmnansl Poccuiickoii akagemun Hayk (cepus pusnka) PAH

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJEe COBpPeMeHHbIe MNpo(ecCHOHAIbLHbIe 0a3bl

JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
J1eKTPOHHO-0u0ImoTeuHbIe cucteMsbl (IBC):

1.

NIl

AR S e

8.
9.

DBC «IOPAWTY https://urait.ru/

DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

IIpodeccuonasibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snextponHas 6ubanorexa (HObB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE ApXUBBI BEAYIIMX 3aIIaJHBIX Hay4YHBIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX KypHaoB HOMKOH http://archive.neicon.ru
HaumonaneHass anekTpoHHas OuOMMOTEKa (IOCTYN K DJIEKTPOHHOM  OmOIMOTEKe
muccepraiuii Poccuiickoit rocynapcteennoit oudmuoreku (PI'B) https://rusneb.ru/
[Ipesunentckas oudnuorexa um. b.H. Ensuuna https://www.prlib.ru/
OnexTpoHHas koyutekuusa Okcpopackoro Poccuiickoro @onaa

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.

1.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks: https://link.springer.com/

"Jlekropuym TB" http://www.lektorium.tv/

VYuusepcurerckas nunpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

NHpopmManoHHbIe CIPABOYHbIEC CUCTEMBbI:

KOHCYJ'ILT&HT ILaroc - CIIpaBOYHas IpaBoBadgd CUCTECMa (,Z[OCTyH 110 JIOKAJIbHOM CETH C

KOMIIBIOTEPOB OMOITMOTEKH )

Pecypcol cBoOOAHOTrO 10CTYyNA:

AMepuKaHcKas TaTeHTHas 0a3a JaHHbBIX http://www.uspto.gov/patft/

[TomHBIC TEKCTHI KAHAICKUX IuccepTanuii http:// www.nlc-bne.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);
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4. MuHHCTEpCTBO HAYKHU U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

5. ®denepanbHbiii optan "Poccuiickoe oopa3zoBanue” http://www.edu.ru/;

6. WNndpopmanmonnas cucrema "EnnHoe 0KHO A0CTyna K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomutekuus udpoBbix o0pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru/

8. ®denepanbHbIN 1IEHTP HHPOPMAIIMOHHO-00pa3oBarenbHbIX pecypcoB (http://fcior.edu.ru/);

9. [Ipoekt ['ocynapcTBEHHOr0 HHCTUTYTA pyccKoro si3bika umeHu A.C. [lymxkuna
"OG6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CrpaBouHO-uH(pOpMaIIMOHHBIN mopTan "Pycckuit s3b1k" http://gramota.ru/;

11. Ciyx0a TeMaTH4eCKHX TOJIKOBBIX ciioBapeit http:// www.glossary.ru/;

12.  CnoBapu u >HUMKIONEANH http://dic.academic.ru/;

13. O6pazoBarenbHblil moptan "Yueba" http://www.ucheba.com/;

14. 3axononpoekt "O0 obpazoBanuu B Poccuiickoit denepanun". Borpockl 1 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE JJIEKTPOHHBbIE 00pa3oBaTeJbHble M HHGpOPMaLMOHHBIE PeCcypChl
KyoI'y:

1. Cpena MoayIbHOIO JUHAMHUYECKOTo 00yueHus http://moodle.kubsu.ru

2. ba3a y4eOHBIX I1aHOB, Y4eOHO-METOANYECKUX KOMIUIEKCOB, ITyOIMKani 1 KOH(EpeHInI
http://mschool.kubsu.ru/

3. bubnmnoreka naopmannoHHBIX pecypcoB kadeapsl HHGOpMAMOHHBIX 00pa30BaTEIBLHBIX
texHozoruil http://mschool.kubsu.ru;

4. OnexTpoHHbIN apxuB JokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DJeKTpOHHBIE 00pa3oBaTeNbHBIE pecypchl Kadeapsl HHPOPMAMOHHBIX  CHCTEM U

TexHosoruii B oopazoBanuu KyOI'Y u HayuHo-meromuueckoro xypHaia "LIIKOJIBHBIE
I'OJbI" http://icdau.kubsu.ru/

6. Meroanueckune yka3zanus 1J1s1 00y4arOIMMXCs 10 0CBOEHHIO JUCIUILIHHBI (MOXYJIs1)

Ha camocrositenbHyto padoTy cryaeHToB oTBoauTcs 80 yacos, yTo cocTaBisieT 55,6% ot
oOmell TpyHOEMKOCTH JUCLMIUIMHBI; PEKOMEHIyEeMble BHJBl CaMOCTOSATEIBHOM pabOThI
BKJIFOYAIOT: TPOPabOTKY TEOPETHYECKOTO MaTepuana mo KoHcrekTam Jekuuid (40 dacoB),
MOJTrOTOBKY K MPAKTUYECKUM 3aHATHUSAM C pellleHHeM JOMaIIHuX 3a1ad (20 yacoB), HamucaHHUe
pedepaTta W TMOATOTOBKY TMpe3eHTanmuu (12 9acoB) M MOATOTOBKY K JK3aMeHy (8 dacoB);
JEKIIMOHHBIA MaTepual cleAyeT Hu3ydaTb CHCTEMAaTU4YeCKH, BeIs MOJPOOHBIM KOHCHEKT C
BBIJICJICHUEM OCHOBHBIX OIpPEIENICHUH, TeopeM W (OpMyJ; MPaKTHUYECKUE 3aHITHS TPEOYIOT
IpeBapUTEeNbHON MOJATOTOBKHM, HEOOXOIMMO MpOpelIMBaTh 3aJaud, MpeAoXKEeHHbIEe Ha
OpeIbIAYIIeM 3aHSATHH, W pa30oupaTh MpPUMEPHl W3 YYEOHHKOB; CaMOCTOSTENbHAas padboTa
npeznonaraeT padoTy ¢ OCHOBHOM M JIOMOJHUTENBHOM JUTEpaTypoil, BKIIOYas SJIEKTPOHHBIE
pEeCypCHI; TEKYIIHM KOHTPOJIh BKIIFOYAET MPOBEPKY JOMAIIHUX 33JJaHUN, OTBETHI HA KOHTPOJIbHBIC
BONPOCHl M 3alIUTy pedepaTa; UTOTOBBIA KOHTPOJIb — D3K3aMEH, COCTOSIIUMN U3 JBYX
TEOPETUYECKUX BOMPOCOB M OJHOW NPAaKTUYECKOH 3amadyu; TpU padoTe C JIUTepaTypoi
pPEKOMEH/IyeTCs HCIOJIb30BaTh OCHOBHYIO JIMTEpaTypy Kak (yHIaMeHTalbHyl 0a3zy Kypca,
HauWHas M3YYCHHE KaKIOTO pasfielia C dTHX MCTOYHUKOB, HOMOJHHUTEIBHYIO JUTEPATypy LIS
yriyOJieHUs] TOHUMAaHUsl MaTepuaia U BO3MOXXHOCTH B3IJISHYTh Ha MPOOJIEMy C pa3HBIX TOYEK
3peHusi, MEepPUOJUYECKHe U3JIaHUS IS MOJIyYeHHs MNPEICTaBICHHUS O COBPEMEHHBIX HAYUHBIX
UCCIICIOBAaHUSX B OOJACTH BEKTOPHOTO M TEH30PHOI'O aHAIM3a, a TAaKKe HMHTEPHET-PECypCHI,
pacuupsIonife J0CTyI K JIMTEpaType W MO3BOJIAIOIINE ONEPaTUBHO HAXOAUTh HEOOXOIUMYIO
UH(OPMALIHIO.
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7. MaTepuajbHO-TeXHHYECKOE 00ecredeHne 1Mo TUCHHILTNHE (MOLYJTI0)

I[To Bcem Bumam Yy4yeOHOH MAEATEIBPHOCTH B paMKax JAUCHUILIMHBI HCIIOIB3YIOTCS
ayJIMTOpuH, KaOMHEThl U J1a00paToOpuu, OCHANIEHHBIE HEOOXOAMMBIM CIECIHATU3UPOBAHHBIM U
nabopatopHbIM obopynoBanueM. [Ipu 3amoTHEHUH TAOIUIBI YUYUTHIBAIOTCS BCE BUIBI 3aHSATHH,
PElyCMOTPEHHBIE YIeOHBIM TUTAHOM 10 JaHHOW JUCIMIUIMHE: JIEKINUHU, 3aHATHS CEMUHAPCKOTO
Tuna (MpaKTHYECKHE 3aHATHUS), @ TAK)KE KOHCYJIbTAlMU, TEKYIUH KOHTPOJIb U MPOMEKYTOUHYIO
aTTeCTaLUIO.

Ilepeuens
. OcCHaIEHHOCTH CHeNUATBHBIX JMLEH3HOHHOTO
HanmeHoBaHUe crielHaIbHBIX TOMEIICHUH .
HOMEIICHUH HPOrPaMMHOTO
obecrieueHus
MeGenb: yueOHas MeGelb (CTOJIBI, CTYIIbS,
., |mOCKa MarHMTHO-MapKepHasi).

'YueOHbIe ay TUTOPUH A1 IPOBEACHUS 3aHATHI

TexHuueckue cpeacTBa 00ydeHHs: He Tpebyetcs
nekpoHHoro tuma (ayn. 211 C) N

[ePEHOCHOU MPOEKTOP, IKPaH,

KOMIIBIOTED.
'VueOHbIe ay TUTOPUH A1 IPOBEACHHS 3aHATHI

YAMTOPHH JULA IPOBEAL Mebenb: yaeOHas MeOeInb (CTOIBI, CTYIIBS,
CEMHHApPCKOr'0 TUIIA, TPYIIIOBBIX U
. TOCKH MarHUTHO-MapKepHbIe — 2 MIT.).
WHMBUIYaJIbHBIX KOHCYJIBTAINI, TEKYIIETo He tpebyetcs
. TexHnueckue cpencTBa 00ydIeHHS:

KOHTPOJISL M IPOMEKYTOYHOH aTTecTaluH (ayz.

KOMIIBIOTED, IIPOCKTOP, SKPaH.
144 C)
'YueOHbIe ay TUTOPUH IS IPOBEICHUS JlaGopaTopHble pabOTHI IO AUCIUIUTHHE
maGopatopHBIX padoT. JlabopaTopus HE IPEeIyCMOTPEHEI
'Y4eOHbIe ayIMTOPHU AJIS KyPCOBOTO

YZUITOPHH JUIA KYP KypcoBoe NpoeKTHPOBaHUE 110

NPOCKTUPOBAHUS (BBITOJIHEHHUS KYPCOBBIX —
pato) JIMCLUIUIMHE He NPELyCMOTPEHO

IMomenenus 11t CAaMOCTOSITEILHOM Pad0THI 00y4AIOIIMXCS

Jlns  camocToATenbHOW  paboThl  OOydYalOIIMXCS  MPEIyCMOTPEHBI  MOMEIICHUS,
YKOMITJIEKTOBAHHBIC CIEIUATU3UPOBAHHON MEOEIbI0, OCHANIEHHBIE KOMIBIOTEPHON TEXHUKOU C
BO3MOXXHOCTBIO TMOJKIIOYEHUS K ceTh «VHTepHeT» u oOecredyeHrneM JOCTYIa B AJIEKTPOHHYIO
nH(OpMaIIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

HaumenoBanue
N .. . . [lepeueHb JTMIIEH3MOHHOTO
MMOMEIIEHUN JIJIsI OcCHaEHHOCTh MOMENICHUH JJIs CAMOCTOSITEIbHON paboThI DOMDAMMHOIO
CaMOCTOSITEILHON pabOThI 00yJaromuxcs porp
obecreueHus
o0yJaromuxcs

Mebenb: yaebHas MeOelb; KOMIIEKT CHeIHaTn3HPOBaHHON
MeOenr: KOMITbIoTepHBIE CTOIBL. O00pyI0BaHKE:
KOMIIBIOTEPHAA TEXHUKA C TOAKIIOYECHUEM K

[lomemenue s o .
Hl A MH(POPMAMOHHO-KOMMYHHUKAIIMOHHOH cetn « HTepHe™ M1 [Windows 7/10/11;

CaMOCTOSTENTFHON pabOTHI

JIOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaMOHHO- Microsoft Office /

00yJarommxcs - .
N ., |oOpazoBarenbHyI0 cpeay oOpazoBarenpHOI opranmsanuy,  |LibreOffice; MathCad;

(unTaneHbI 3251 HayuHoit
GuGHOTeKH) BeO-Kamepbl, KOMMYHHKallMOHHOE 000pyA0BaHueE, Adobe Acrobat Reader

obecrieynBaroliee JOCTYI K CeTH MHTEPHET (IIPOBOTHOE

COe/IMHEHNE U OECIPOBOIHOE COETMHEHHE 110 TEXHOJIOTHH

Wi-Fi).

Me6enb: yueOHast MeOellb; KOMIUIEKT ClIeIHaIn3nPOBaHHON

MeOemH: KOMIbIOTepHBIe cTolibl. O00pyI0BaHUE: Windows 7/10/11;
[Tomenenne ais KOMITbIOTEpPHAS TEXHUKA C TOJKIIOYEHHEM K Microsoft Office /
CaMOCTOATENbHOM paboThl [MH(pOpManMoOHHO-KOMMYHHKaoHHOU cet «MHTepHeT™ n  |LibreOffice; MathCad;
obOyuaromuxcs (aya. 144  |mocTynom B 3JIEKTPOHHYIO HH(DOPMAITMOHHO- Adobe Acrobat Reader;
C) 00pa3oBaTeNbHYIO Cpey 00pa3oBaTebHOM OpraHu3anuy,  |[Opaysep JJis BhIX0/a B

BeO-KaMephl, KOMMYHHUKAIIMOHHOE 000pyI0BaHuE, WHuTepH

obecrieunBaroIiee JOCTYI K CETH HHTEPHET (MMPOBOTHOE
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HanmenoBanue
MOMEIEHHUH IS
CaMOCTOSATEILHOU pabOThI
o0yJarommxcs

OcHamEHHOCTh TOMEIIEHHUH ISl CAMOCTOSTEIFHOM paboThI
o0yJaromuxcs

[lepeueHb JUIIEH3MOHHOTO
MIPOrPaMMHOTO
obecrieueHus

COCOAUHCHUC U 6eCHp0BOI[H06 COCOMHCHUC 10 TCXHOJIOTUHN
Wi-Fi).

24




