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1. HammeHOBaHMe JUCHUIIINHBI
JuddeperunanbHbie ypaBHEHHS

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuMIinHa BXOJAMT B 00s13aTeNIbHYO YacTh biioka « B.1 » 00pa3oBarenbHON IpOrpaMMBbI IO HAIIPaBICHHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 03.03.03 Pagnodusuka

HAIPABJICHHOCTh DJIEKTPOHHUKA, MUKPO- U HAHOAJICKTPOHHUKA



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuruinabl JAudgepeHunanbHbie ypaBHeHUs1 Y 00y4arONIEToCs JOJKHBI ObITh
c(hOPMHUPOBAHEI CIIEAYIONINE KOMITETCHIINH:

03.03.03 Pagnodusuka (HarpaBaeHHOCTh : DJICKTPOHUKA, MUKPO- H HAHOAJICKTPOHHKA)

OIIK.3 CniocobeH npuMeHsITh 0a30BbIC 3HAHUS B 00JIACTH MaTEeMAaTHKH, (U3UKU U JPYTHUX HAYK B
npodeccnoHanbHOM NesSTEIbHOCTH, B TOM YHUCIIE Ui TPOBEICHUS HAYYHBIX UCCIIeI0BaHUM, aHaI3a 00bEKTOB,
CHUCTEM, IIPOLIECCOB, SBJIECHUI U METO/I0B, X IKCIIEPUMEHTAIBHOIO U TEOPETHUECKOTO (BKIHOYAsl IOCTPOCHHE
UX Ka4eCTBEHHBIX U KOJMYECTBEHHBIX MOJIENICH) N3YUEHUS U JJI UCIIOJIBb30BaHUs IIOJyUYEHHBIX pPe3yIbTaTOB Ha
MIPaKTUKE

HNuaukaTopsl

OIIK.3.2 ITonumaet ¢pu3nvecKrue METOIbl TEOPETUIECKOTO M IKCIIEPUMEHTAIBHOTO U3YUCHHUS CHCTEM,
SIBJICHUH M MPOIIECCOB B IPUPOJIE U MPUMEHSIET UX Ha MTPAKTUKE



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

03.03.03 Pagnodusuka (HanpaBICHHOCTb: DJIEKTPOHUKA, MUKPO- U

(ak.4ac.)

HaHORJIEKTPOHUKA)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 4,5
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 5
O0beM JUCHUILIMHBI (AK.YaC.) 180
KonTakTHasi padora ¢ 70
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 42
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 110

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
HToroBoe KOHTposIbHOE MeponpusTue (2)
[TucbmMeHHOE KOHTPOJIBHOE MeponpusTue (4)

DopMbI IPOMEKYTOUHOM

3auer (4 TpumecTp)

aTrecralnumn

Ok3ameH (5 TpumecTp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

JAnddepennuanbubie ypaBuenus [1is ¢usukon] (1 Tpumectp)
JAnddepennuanbubie ypaBHeHHS EPBOT0 MOPSAKA

3agauu, npuBoasimue K 1uddepeHIuaIbHBIM YPABHEHUAM
3amauu, npuBoasmue K AuddepeHnuaIbHbIM ypaBHEHUAM. [[oHSITHE OOBIKHOBEHHBIX TU(dEepeHITHATHHBIX
ypaBHeHul. ['eomeTpuueckuii cmbicin OY. Teopema Ko, Merop Ditniepa uncnennoro pemenust OJ1Y.

JAnddepennuaabHbie yPABHEHUS MIEPBOTO MOPAIKA
Juddepenunanbabie ypaBHEHHS IEPBOTO MOPSAIKA. Y PAaBHEHUS C pa3AesIOIIUMUCS TePEeMEHHBIMH,
OJTHOpOHbIE ypaBHeHUs. JInHeitHbIe muddepeHanbHbple YpaBHEHUS IIEPBOTO MOPsIIKA. Y paBHEHHS
bepnymm. YpaBHenus B monHbx auddepenHnmnanax.

JAnddepennuanbubie ypaBHEeHHsI BTOPOr0 U BBICIIMX MOPSIIKOB

YpaBHeHHUs BBICHIUX MTOPSAKOB
VYpaBHeHus BeIcIINX NOpsAAKoB. Teopema Komn.

Jluneitnpie nuddepeHuuaibHbIe yPABHEHUS BTOPOIr0 MOPSAKA
Jluneitabie quddepenHnnanbHble ypaBHEHUS BTOPOTO Mopsaka. MeTo 1 Bapualiy MOCTOSHHBIX JJISL PeIICHUS
HEOJTHOPOAHBIX MU depeHINATBLHBIX YPAaBHEHUN BBICIIUX MOPSIKOB. JIMHEWHbIE YpaBHEHH C TOCTOSTHHBIMU
koddpuimeHTamMu. Meto1 HeomnpeeIeHHBIX KO GUITMEHTOB, YETHIPE CIICIIUATBHBIX CITydas IPaBOi YacTH.
3anaya o KojeOaHUSIX MasTHUKA.

Jluneitnbie nuddepeHunaIbHbIe YPABHEHHS BHICIIMX MOPSIKOB
Jluneitnbie onHopoaHble nuddepeHanbHbIe YpaBHEHUS BBICIINX opsaaKkoB. Onpenenutens BpoHckoro.

JAnddepennuanbubie ypaBHeHus st Gusnkos| (2 TpumecTp)
Cucrembl 1uddepennuaibHbix ypaBHenuii. KpaeBble 3agauun

Cucrembl 00bIKHOBEHHBIX AU PepeHunaNbHBIX YPABHEHH
Cucremst O/1Y. CucreMbl IMHEHHBIX OJTHOPOIHBIX M HEOTHOPOIHBIX ypaBHEHUN. CHCTEMBI C TTOCTOSIHHBIMU
kod(urmentamu. @opMyaupoBKa HaYaIbHBIX ycaoBul. [IpocTeitmme MmeToasl pemenuii. CuCTeMbl THHEHHBIX
g depeHInaIbHbIX YPaBHEHUH ¢ MOCTOSHHBIMU Kod(uiinenTamu. Pernienre oTHOPOAHBIX CUCTEM st
Pa3IMYHBIX KOPHEH XapaKTepUCTUIECKOTo ypaBHeHUS. HeoqHOpoMHbBIE cucTeMBbI (G epeHIInaTbHBIX
ypaBHeHUI. MeToj Bapualyi MOCTOSTHHBIX.

IIpocTeiiinne KpaeBblie 32124
[Ipocreiimue kpaeBbie 3agaun. uszndeckue npuiioxenus. 3aaada [Itypma-JlnyBumis.

pubanxennnvie meToabl. [IpeodpazoBanue Jlanaca.

MeToabl npuGIHKEHHOT0 pemeHust TupdepeHnaTbLHBIX YPABHEHUI
[Tpubmxennoe pemenne nudepeHnaIbHBIX ypaBHeHUH. YUncneHHbIe MeTObl. MEeTOIbl CTENEHHBIX PSIOB,
uTepanui, Majaoro napamerpa.

MeTtoa npeodpa3zoBanus Jlaniaca
WuTterpansHoe npeodbpazoBanue Jlamnaca u ero cpoiictBa. Obparnoe npeodpazosanue Jlamiaca. [Ipumenenue k
peLIeHHIO TUHEWHBIX AU epeHIInaNbHbIX YPaBHEHUN H UX CUCTEM.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Xennep B. K.,benozéposa T. C. ludpepeHnnanbabie ypaBHEHHS: TIPHIOKESHHUS K BAPUAIIUOHHOMY
UCYHCIIEHUIO:yueOHOE OCOOHe ISl CTYA€HTOB, 00YYAIOIIMXCS M0 HAMIPABJICHUSIM MOJITOTOBKU OaKanaBpoOB
"®duzuka", "[Ipuknagnas marematuka U ¢pusnka", "HaHOTEXHOIOTHH 1 MUKPOCHUCTEMHAs TEXHUKA",
"Pamnodusuka" u mo HanpapieHuto moaroroBku maructpoB "®dusuka'"/B. K. Xennep, T. C. benozépona.-
[Tepmp:II'HNY,2016, ISBN 978-5-7944-2719-6-bubnuorp.: c. 90 https://elis.psu.ru/node/393443

2. AkceHos, A. I1. luddepennunanpapie ypaBHEHHUS B 2 T : Y4€OHUK U IPAKTHKYM TSI aKaIEMUYECKOTO
OakanaBpuata / A. I1. AkcenoB. — Mocksa : M3gatenbctBo FOpaiit, 2020. — 601 c. — (bakanasp.
Axkanemuueckuii kypc). — ISBN 978-5-9916-5873-7. — Texkct : anekrponnsiii / 9bC KOpait [caiiT].
https://www.urait.ru/bcode/448107

JdomosHuTeIbHAA:

1. @ununmnos A. @. COopHUK 3a1a4 110 Ju(depeHInaIbHbIM ypaBHeHUAM/A. ©. OUIUNNIOB.-
Mocksa:Perynspnas u xaotudeckas aunamuka,2004, ISBN 5-93972-008-0.-176.

2. Dmecronsil JI. 3. luddepeHmmansabie ypaBHEHHUS U BApHAIIMOHHOE UCYHCIICHUE: YYSOHUK [T (PU3NICCKUX
U QU3UKO-MaTeMaTH4ecKuX (hakynbTeToB yHUBepcuTeToB/JI. O. Dnbceronbu.-Mocksa:dauropuan YPCC,2000,
ISBN 5-8360-0098-0.-320.

3. Xennep, B. K. O0bikHOBeHHbBIE A DepeHnnanbHble YpaBHEHHsI, BAPUAIIMOHHOE UCYHCIICHUE, OCHOBBI
cHelHaNbHbIX QYHKIUI U HHTErpabHbIX ypaBHeHUH : yueOoHoe nocodue / B. K. Xennep, T. C. benoszepona, M.
B. Xennep. — Cankr-IlerepOypr : Jlans, 2017. — 320 c. — ISBN 978-5-8114-2592-1. — Teker :
aeKTpoHHBIH // JlaHb : anekTpoHHO-OnbmMoTeunas cuctema. — URL: https://e.lanbook.com/book/96873 (mnara
obpamenus: 02.10.2020). — Pexum moctyna: ajist aBTopu3. oiab3oBatenei. https://elis.psu.ru/node/620009



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://library.psu.ru/node/738 Dnexrponnsie pecypcsl Hayunoit oubnuorexu [ITHUY
http://elis.psu.ru DnexTpoHHas MyJbTUMenuiiHas oudnuoreka ELiS
https://e.lanbook.com/reader/book/96873/ Xennep B. K.,benozeposa T. C.,Xennep M. B. YueGHoe
nocobue
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca Mo IMCHUIINHE

O6pazoBatenbHbI nporiece o aucuuiuinae Auddepenunaibupie ypaBHeHUs [IPEANOIAracT
UCTIOJIB30BaHUE CIICIYOIIETO MPOrPaMMHOT0 00ecTiedeHrsl U MH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IOCTyM B pekuMe on-line B DiekTpoHHyI0 0nbimoTeunyro cuctemy (ObC)

- IOCTYTI B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeILHON Cpely YHUBEPCUTETA.
- lHTepHET-CEepBUCHI U 3JICKTPOHHBIE PECypPCHI (TIONCKOBBIE CUCTEMBI, JJIEKTPOHHAS ITOYTA U T.1I.)

[Tepeyenr HEOOXOAUMOTO JTUIIEH3MOHHOTO U (MJIM) CBOOOJHO PacCIpOCTPaHSIEMOTO TPOrPAaMMHOTO
obecreueHus:

- IPWIOKEHHE, TI03BOJIsIOMIee pocMaTpuBath PDF-(aiins

- oducHbI makeT npunoxkeHuii «LibreOfficey.

- Xennep B.K., benozeposa T.C., Xennep M.B. [lakeT 1eMOHCTpallMOHHBIX POTrPamMM I10 PELIEHUIO
0OBIKHOBEHHBIX AU PepeHnnanbHbIX ypaBHeHui k u3nanuto Henner V.,Belozerova T.,Khenner M. Ordinary
and partial differential equations/Victor Henner, Tatyana Belozerova, Mikhail Khenner.-Boca Raton:CRC
Press,2013, ISBN 9781466515000.-629.-Includes bibliographical references and index. - Ha 31eKTpOHHO-
OINTUYECKOM JIHCKE.

JIOTOJTHUTENBHBIN MepeYeHb UCII0JIb3YyEeMbIX HH(POPMAIIMOHHBIX TEXHOJIOTHH OnpeaenseTcs mpenoaaBaTesiMu
JTUCIUIUTAHBL.

HpI/I OCBOCHHMU MaTCpHraa U BbIITIOJTHCHHUA SaZ[aHI/If/'I Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3anuy JUCTAaHIIMOHHON paObOTHI M MPOBEACHUH 3aHATUH B pEXKUME OHJIAWH MOTYT
UCIIOJIb30BATHCS:

crcTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaTE€PUAJIOB U MPE3CHTANNH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECTHI, IPOBEepsieMbIe 3aaHMUs,
3aJaHus Ul COBMECTHOM palbOTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMO AJIs1 OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca 1o JMCUHIINHE

JUist IEKIMOHHBIX 3aHATUN TpeOyeTcs ayJUTOpHsi, OCHAILICHHAs IPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOp, IKPaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPaMMHBIM 00eCIieYeHHEM, MEJIOBOU (1) UITU MapKepHOM
JOCKOM.

Jl1st mpoBeieHNs TPAaKTUYECKUX 3aHATHH - ayIUTOPHs, OCHAIIICHHAS MPE3EHTAIMOHHOW TEXHUKOHN (TIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MTPOTrpaMMHBIM o0OecrieueHueM, MEJIOBOH (1) MIIM MapKepHOH
JIOCKOH.



JIist TpyNIOBBIX (MHIMBHIYaTbHBIX ) KOHCYJIBTAIIMN - 8y IUTOPHS, OCHAIIIEHHAs! TPE3CHTAIMOHHON TEXHUKOU
(TpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00€CTICUCHHEM, MEJIOBOH (1) UITH
MAapKEPHOM JOCKOM.

Jljig mpoBeIeHUs TEKYILEro KOHTPOJIS - Ay AUTOPHsI, OCHAILIEHHAs! MEJIOBOM (M) UJIM MapKEpHOM TOCKOM.

CamocrosTenbHast paboTa CTyACHTOB: ayIMTOPUSl, OCHAIIEHHAs KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO
MOJKITIOUEHUS K ceTH «THTepHeT», ¢ 00ecTIeYeHHBIM JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-
o0pa3oBaTeNbHYI0 Cpely YHUBEpCUTETa, momerneHus Hayunoit 6ubmuorexu [ITHUY.

[Tomemenus HayuHoii 6ubnuoreku [II'HUY mist oGecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnunorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

2. YnTaneHbli 3aJ1 TyMaHUTApPHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaIbHBIMH
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEpPaMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbioTepbl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOIMOTEKH, OCHAILICHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTICYCHUEM:

Omnepanunonnas cuctema ALT Linux;

Oducusiii maker Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynprantllnrocy



@oH/IbI OLIEHOYHBIX CPEICTB AJIsl ATTECTAMM MO AUCHHUIIIMHE
JuddepeHnuajbHbie yPABHCHUSA

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.3

Cnoco0eH npuMeHATH 0a30Bble 3HAHUSA B 00/1aCTH MaTeMAaTHKH, (PM3MKHU U IPYTUX HAYK B
npogecCHOHAIBLHOI 1eITeJIbHOCTH, B TOM YHCJIE ISl POBeIeHUsI HAYYHBIX UCC/IeI0BaHUIA,
aHaM3a 00bEeKTOB, CUCTEM, IIPOLIECCOB, SIBJICHUI U METOA0B, X IKCIEPUMEHTAJIBHOIO U
TEeOPeTHYECKOIr0 (BKJIIOYaS MOCTPOEHHE UX KAYeCTBEHHbIX U KOJIMY€eCTBEHHbIX MO/1eJIeil)
HU3YYEHUS M VISl HCIOJIb30BAaHUSA MOJYYEHHBIX Pe3yJibTaTOB HA MPAKTHKE

KoMmnerennus IlnannpyemMble pe3yibTaThl Kpurtepun onennBanus pe3yJibTaToB
(MHaUKaATOP) o0y4eHus o0y4eHusn
OIIK.3.2 3HaTh OCHOBHbIE TOHATHUSL TEOPUU HeynosiaerBopurei

[Tonumaer dusznueckue
METO/bl TEOPETUUECKOTO
1 DKCIIEPUMEHTAILHOTO
W3YUYEHUS CUCTEM,
SIBJIEHUW U MPOIIECCOB B
MIPUPOJIE ¥ TIPUMEHSIET MX
Ha IIpaKTUKe

u cBoiictBa cuctem O/1Y,
KpaeBbIX 3aj1a4, BApUAIIMOHHBIX
3a/1a4. YMETh HaXOIUTh PEIICHHS
cuctem OJ1Y u KkpaeBbIX 3a1a4,
BapHallMOHHBIX 3a/1a4. BnagaeTs
METOJaMH U HaBEIKAMH
nccinenoBanus cuctem OY u
KpaeBbIX 3aJ1a4, IPUEeMaMu
MOCTPOEHUSI MaTEMAaTUUECKUX
MoJieIe (PU3UIECKIX CUCTEM.

He 3HaeT ocHOBHBIE MOHSTHS TEOPUU U
cBoiictBa cucreM O/1Y, kpaeBbIX 3a1ad,
BapUALIMOHHBIX 3a/1a4. He ymeeT HaxXoauTh
pemenus cucteM OZlY u kpaeBbIX 3a1a4,
BapUALIMOHHBIX 3a/1a4. He Biageer Metogamu u
HaBbIKaMM uccienoBanus cucrem OLY u
KpaeBbIX 3aJa4, IPUEMaMHU [MOCTPOEHHUS
MaTeMaTHYECKUX MoJenel (PU3MUeCKUX CUCTEM.
Y10BJ1€TBOPUTEIbH
O611ue, HO He CTPYKTYPHUPOBaHHBIC 3HAHUS
Teopuu u cBoicTB cucteM OJ1Y, kpaeBbIx
3a/1a4, BapMalMoOHHbIX 3a7a4. /[eMoHCcTpupyeT
4acTUYHO c(hOPMHUPOBAHHOE YMEHUE
MIPOU3BOAUTH PACUETHI, 1aBATh HHTEPIIPETALUIO
pe3yabTaToB. MimeeT npencraBienre o 6a30BbIX
Meroaax pemerus cucteM OJlY u kpaeBbix
3a/1a4, MpreMax MOCTPOEHUS MaTeMAaTHUECKIX
MoJienel (PU3NIECKUX CUCTEM.

Xopoio
CdopMupoBaHHbIE, HO COJIEPKAIINE OTACTHHBIC
poOesbl 3HAaHUSI TEOPUHU U CBOMCTB CUCTEM
ON1Y, xpaeBbIX 3a/1a4, BapHaIllMOHHBIX 3a/1a4. B
LIEJIOM YCIIELIHBIE, HO COJIepKalllie OTACIIbHbIC
pOoOeITbl YMEHUS IPOU3BOAUTH PACUETHI,
JaBaTh UHTEPIPETALUIO PE3YIbTATOB,
KOHTPOJIUPOBATh MPABUILHOCTH BBIUYMCICHUH,
CaMOCTOSITENILHO MPUOOPETaTh HOBBIC 3HAHUsA. B
1[EJIOM YCIIEUTHO, HO C OTJENIbHBIMH Mpo0eraMu
BJIAJICET METOJIaMU U HaBBIKAMH HCCIIEIOBAHNUS
cuctem OJ1Y u KpaeBbIX 33724, IpUEMaMHU
ITOCTPOEHUSI MATEMATHYECKUX MOJENEH
(bU3HYECKUX CHUCTEM.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
CdopmupoBaHHBIE CUCTEMATUICCKUE 3HAHUS
Teopuu U cBoicTB cucteM O/1Y, kpaeBbIx
3aja4, BapualroHHbIX 3a1a4. ChopmupoBaHHOE
YMEHHUE MPOU3BOAUTH PACUETHI, HAXOIUTh
pemenus cuctem OJIY u kpaeBbIX 3a1ady,
BAPUALIMOHHBIX 3a/1a4. Y CIEIIHOE U
CUCTEMAaTUYECKOE NPUMEHEHUE METOIOB U
HaBBIKOB uccieaoBanus cuctem OJ1Y u
KpaeBbIX 3aJ1a4, PUEMaMHU ITOCTPOCHUS
MaTeMaTUYeCKUX MOJCNIeH (PU3NIECKUX CUCTEM.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Buja MeponpusiTusi NPOMeKYyTOYHOM aTTeCTALMH : 3a4eT
Crnoco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlLEeHKa 0 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTECTAllUU OIIPEIEIIETCSl Ha OCHOBE 0a/IOB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEpONPHUATUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOTO MEPHOAA.
MaxkcumajibHOe KOIu4ecTBo 0asios : 100

KonBeprauusi 60a/U10B B 0TMETKHU

«oTanyHo» - ot 81 1o 100
«xopowmo» - ot 61 1o 80

«Y0BJIETBOPUTEJBbHO» - 0T 50 10 60
«HEeYAO0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus Meponpusitue Kountposmpyemblie 3jieMeHTbI
(uHaAMKATOP) TeKYyLIero KOHTPOJIsA pe3yJibTAaTOB 00y4eHHs
BxoaHo# KOHTPOJIb 3agaun, TPUBOISIINE K Bnanenue metogamMu MaTeMaTHIECKOTO
muddepeHnnanbHbIM aHaynm3a
ypaBHEHUSIM
BxoaHoe TeCTHPOBAHHE
OIIK.3.2 HuddepenunanbHbie 3nanue OlY nepBoro nopsiika u METO/10B

Ilonumaet (bI/I3I/I‘leCKI/Ie METOAbI
TCOPETUYCCKOT'O U

YpaBHEHHS IIEPBOTO MOPSAIKA
IIncbMeHHOe KOHTPOJIbHOE

HX UCCIICAOBAHUA U PCIICHUA

SKCHEPUMEHTAILHOTO U3YYEHUS | MeponpHsTHE

CHUCTEM, SIBJICHHUI U MPOLIECCOB B

MPUPOJIEC U TIPUMEHSET UX Ha

MpaKTHUKE

OIIK.3.2 JIuneitnbpie 3Hanue npuemMoB aHanmza u pemenus OY
ITonumaer usndeckre METOABI | nudepeHIratbHbIe BTOPOTO MOPSIKA.

TEOPETUYECKOTO U
JKCIIEPUMEHTAIILHOTO U3YUYEHUS
CUCTEM, SIBJICHUU U IIPOLIECCOB B

YpaBHEHHS BTOPOI'0 MOPsAKa
IIncbMeHHOe KOHTPOJIbHOE

MeponpusiTue
IIPUPOJIE U TIPUMEHSET UX Ha
IIPAKTHKE
OIIK.3.2 JIunelinble 3HaHMe IpUEMOB aHanu3a U pemenus OY
[lonumaer usuueckue MeToabl | muddepeHnratbHbIe BBICIINX MOPSIIKOB.
TCOPETUICCKOTO 1 YPaBHEHUS BBICIIINX
OKCINEPHMCHTAIIHOTO U3YYCHUS | [opsiaKOB
CHCTEM, ABIICHHH U TIPOLIECCOB B | P 1oroBoe KOHTPOJIbHOE
IPUPOJIE U IPUMEHSIET UX Ha MeponpusiTHe

IIPaKTHUKE

Cneundukanusa MeponpusTHH TEKylIero KOHTPOJIS

3agauu, npusBoasimue K AuddepeHuaIbLHBIM YPABHEHUAM




[Ipo0mKUTENTBHOCTE IPOBEACHNS MEPOIIPUATHUS IIPOMEKYTOUHON aTTECTAlUu: .S yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcruMaibHbIi 0aJl1, BHICTABIIIEMBIH 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTanuu: 0
[IpoxoaHoii 6am: 0

IToxa3zaTean oneHMBaHUA

Baaasl

Brruucnenune npon3BoIHON CI0KHON (DYHKITMH

Brruncienne naterpanon

Ju¢pepeHuaabHbIe ypaBHEHHUS EPBOro NOpsaAKa

[IpoK0mKUTETBEHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE IPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6ann: 15

IToxa3zarean oneHMBaHUA

Baaasl

3HaHME U YMEHUE aHAJIM3UPOBATh U pellaTh JIUHEWHbIe TuddepeHIanbHble ypaBHEHHs IEPBOTo
MOpsIIKa

3HaHue U yMEHUE pelaTh ypaBHeHHs bepHyIin, ypaBHEHUs B MOMHBIX U depeHmanax

3HaHME U YMEHHE aHAJIM3UPOBATh U PEIIATh YPABHEHUS C pa3eIAIOIUMUCS [IEPEMEHHBIMM,
OJHOPOJHBIE YPaBHEHUSA

Ymenue popmyarpoBath pu3ndeckue 3a1aun B TepmMuHax OY

Jluneiinbie nud g epeHunaibHble ypPABHEHHSI BTOPOT0 NMOPSAKA

[TpoaomKUTEensHOCTD TPOBECHUS MEPOTIPUSATHUS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcoBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYINTOPHOH PadoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoxnoii 6amt: 15

IToxa3zarTenn oeHNBAHUA

Baaasl

Pemenue onHopoausix JnHelHbIX OJlY BTOpOro nopsiaka

Pemenne O/1Y BTOpOro nopsjaka MeTo10M MOHW)KEHUS MOPSIIKA.

Brnanenue meToamu perieHus 3a/1a4 Ha COOCTBEHHBIE 3HAUYCHUS

YMmenue pemats HeogHopoaHsle OlY BToporo nopsiaka METOAOM BapHalMM IOCTOSHHBIX U
METOJOM HEOMpPeaeIEHHBIX KO3 (UIITUECHTOB.

8
8
7
7

Jluneiinbie nuddepeHunaibHbIe yPABHEHUS BbICIINX NMOPSIKOB

[TpoaomKUTeNsHOCTD TPOBECHUS MEPOTIPUSATHS IPOMEXKYTOUHOM arTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B HACHI ayIMTOPHOI padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 3a MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 40
[Tpoxoanoii 6amt: 20

IToxa3zarTen oeHUBAHUA

Baaasl

YMeHue HaXoIUTh COOCTBEHHBIC 3HAUCHUSI, CTPOUTH 00IIee PelIeHHE OHOPOIHOTO THHEHHOTO
O/1Y BbiciIero nopsiaka

12

3HaHue KJIacCU(PUKALUU COCTOSHUN paBHOBECHUS




10
VYMmenue pemars HeogHOpoaAHble OJ1Y BhICIINX MOPSIIKOB METO/IOM BapHallii OCTOSIHHBIX U 10
METOJIOM HEOMpeaeIEHHBIX KO3 (UIITUESHTOB.
3HaHME TPUEMOB [TOHMKEHUS MTOPSAJIKAa ypaBHEHNUs, CBeAeHU K cuctemam O1Y 8

Bua MeponpusiTUsi NPOMEKYTOUYHOM aTTECTAIUM : DK3aMEH
Cnoco0 npoBeeHUs1 MEePONPUATHS IPOMEKYTOUHOM aTTecTanum : OIlEHKa M0 AUCIUIUIMHE B paMKaxX
IIPOMEXKYTOUHOM aTTecTally ONpPeesieTcs Ha OCHOBE 0ayuioB, HAOpaHHBIX 00yYaroIMMCs Ha KOHTPOJIbHBIX
MEPONPUSITUSIX, IPOBOJIMMBIX B TEUEHUE YUEOHOI O IEpHO/a.
MaxkcumajibHOe Kou4ecTBo 0asios : 100

KonBepranusi 6a/1710B B 0TMETKH

«OTJan4IHO» - oT 81 mo 100
«xopomo» - ot 61 1o 80

«YAOBJIETBOPHUTEJBHO» - 0T 50 110 60
«HeY/10BJIeTBOPHUTEIbHO» / «He3auTeHo» MeHee 50 Oaria

Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHU s
OIIK.3.2 CucteMbl 0OBIKHOBEHHBIX AHanu3 u pemienue cucrtem OJ1Y

[Tonumaer dusndeckue MeToAbl | nuddepeHIHaNTbHIX

TCOPETUYCCKOT'O U ypaBHeHI/Iﬁ

SKCIIEPUMEHTAIIEHOTO U3YYCHUA | [IuchMeHHOe KOHTPOJIbHOE

CHCTEM, SIBICHUH U TIPOLIECCOB B | meponpusiTHE

IIPUPOJE U IIPUMEHSET UX Ha

IIPAKTUKE

OIIK.3.2 [Ipocreiimne kpaeBbie YMeHue pemars CleKTpaJIbHbIE KPaeBbIe

[Tonumaer puznueckre MeTO bl
TEOPETUYECKOT0 U
JKCIIEPUMEHTAIIBHOTO U3YUYEHUS
CUCTEM, SIBJICHUU U IIPOLIECCOB B
IIPUPOJE U IIPUMEHSET UX Ha
IIPaKTHUKE

3a7a4u
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

3aJa4u

OIIK.3.2

[Tonnmaer puznueckre METO b
TEOPETUUECKOTO U
AKCIIEPUMEHTAIBLHOTO N3YYCHHUS
CHCTEM, SIBJICHHUI U MPOLIECCOB B
MPUPOJIE U TIPUMEHSET X Ha
MIPAKTHKE

Mertox npeobpazoBaHus
Jlamnaca

HTorosoe KOHTpPOJIBLHOE
MeponpusiTue

3HaHue OOLIMX MOHATUI Teopuu
OOBIKHOBEHHBIX U hepeHIIaTbHBIX
YPaBHEHUI, yMEHUE CTPOUTD U
aHAJIM3UPOBATh MAaTEMAaTUYECKUE MOJIENIN
(bu3nUecKux sIBICHUH, BIaeHUe
HaBbIKaMH U MeTojiaMu pernerust O/1Y.

Cneunpukanusa MeponpusTHH TEKylIero KOHTPOJIS

Cucrembl 00bIKHOBEHHBIX AU pepeHInATBHBIX YPABHEHHU I




IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6ann: 15

IToxa3aTeIu onleHUBAHUS Baaasl
HaxoxneHrne coOCTBEHHBIX YHCEN, TIOCTPOSHHE OOIEro ¥ YaCTHOTO PEIICHHUs OJTHOPOJAHBIX 9
cucteM OJ1Y
HaxoxneHrne coOCTBEHHBIX YHCEN, TOCTPOSHHE OOIEro ¥ YaCTHOTO PEIICHUS HEOTHOPOIHBIX 9
cucteM OJ1Y
3HaHWE OCHOBHBIX MPHUHITUIIOB aHaIu3a u kiaccudukanuu cuctem OJ1Y. YMeHnue npuBoauTh 6
cucremy O/1Y k ypaBHEeHUIO 60J1€€ BEICOKOTO MOPSIKA
YMmenue popmynupoBath 3a1a4uu B TepMuHax cuctem OJ[Y 6
IIpocreiimue KpaeBble 3a1a4u
ITpoa0mKUTENEHOCTD TPOBEICHUSI MEPOTIPUATHS IPOMEKYTOUHOM aTTecTalMy: .S yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTectauuu: 30
[Tpoxoxanoii 6amn: 15
IToxa3aTeIu onleHUBAHUS Baaasl
Brruucnenune coOCTBeHHBIX 3HaUeHUH AU HepeHIInaIbHBIX OMepaToOpoOB 8
Haxoxnenne coocTBeHHBIX PyHKIMN AuddhepeHITnaabHbIX OMepaTopoB 8
[Ipumenenue kpaeBbIx ycinoBui. [locTpoeHre 4aCTHOTO pelIeHHs] KpaeBoM 3a1auu. 7
YMmenue GopmynupoBaTh GU3NYECKUE 3a7a4l B TEPMUHAX KPAeBbIX 3a7a4 7
Metoa npeodpa3oBanus Jlansaca
[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE IPOMEKYTOUHON aTTecTauuu: 40
IIpoxoaHoii 6an: 20
IToxa3aTeIu onleHUBAHUS Baaasl
YMmenue pemats OJIY HM3mMX mopsakoB. Biiagenne HaBpIKaMu IPUMEHEHUS TTPUOIIKEHHBIX 12
METOJIOB PEIICHUS
3HaHUE OCHOBHBIX IPUHIIUIIOB U BIAJCHUE HABBIKAMH PELICHUS BapUALIMOHHBIX 3a/1a4. 10
YmMmenue crpouth yactHoie pemenus OJ1Y ¢ mpumenenneM npeobpazoBanus Jlamaca 10
YMenue GpopMyMpoBaTh MaTEMAaTHYECKUE MOJCTH (PU3NUECKHUX SIBJICHHUH. 8




