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1. HammeHOBaHMe JUCHUIIINHBI
Juddyszus u 6poyHOBCKHE SIBICHUS

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuniauHa BXOAUT B BapHaTUBHYIO yacTh biioka « b.1 » obpa3oBaTenbHOil mporpaMMbl IO HAITPABIEHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 03.03.01 IIpuknagapie MaTeMaTuka u puU3NKa

HamnpalieHHOCTh [IporpamMma mupokoro npoguis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus quctuuiuinabl Jnddy3us u 6poyHoBCcKHe ABIEHHS Y 00YUYAIOMIETOCS JTOJDKHBI
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

03.03.01 IpuxmanHabie MaTeMaTHKa U (pr3nka (HarpaBiIeHHOCTS : [Iporpamma mmpokoro mpoguis)
IIK.1 CnocoGeH 11aHupoBaTh U MPOBOJUTH TEOPETHUECKUE (AHATUTUYECKUE U UMHUTAIIOHHBIE)
WCcCce0BaHus U (MJIM) HAyYHbBIE DKCIIEPUMEHTHI B U30paHHOM NMPEeMETHON 001acTi
Nuaukaropsl
IIK.1.1 [Tpumenser GpyHaaMeHTaIbHBIC IIOHATHS, 3aKOHBI U TEOPHH COBPEMEHHON (DU3UKH



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 03.03.01 Ilpuknanusie MaTeMaTHKa U (U3MKa (HAIIPABICHHOCTD:
[Iporpamma mupokoro npouss)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 10
BbI/IeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66
(ak.4ac.)
®opMbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE MeponpusTue (1)
ITuceMeHHOE KOHTpOIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM 3auert (10 TpumecTp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

JAnddy3us u OpoyHoBCcKHUE SIBJIEHUS
K HacrosimeMy BpeMeHH HAaKOIICHO OOJIBIIOE YHCIIO KCIIEPUMEHTAIBHBIX JIAHHBIX O Pa3HOOOPA3HBIX
aHOMaJIbHBIX TIporeccax Auddysuu. B ux yncne — nepeHoc 3aps1oB B aMOPGHBIX MMOIYTPOBOAHUKAX,
SAMP-muddy3zomerpurst B IEPKOIATUBHBIX U MOPUCTHIX CUCTEMaX, THHAMUKA TIOJMMEPHBIX CUCTEM, TIEPEHOC Ha
(bpakTaibHBIX CTPYKTYpax, M y3ust BO BpaaroImuXxcs MOTOKaX, «CKOIb3SIIasy TUPPY3Hs 0 TBEPIOH
MOBEPXHOCTH, MU((y3Us B MOPUCTHIX CTEKIIAX, B HEOJHOPOAHOM CKaJlbHOM I'PYHTE, B KBAHTOBOH ONTHKE, B
TIa3Me u JIp.
JIJ1st OTTMCaHUs ATHX TPOIIECCOB OBUIO PA3BUTO HECKOIBKO IMOAX0/I0B, UCTIONB3YIONINX TIEPEMECHHBIC
kod(urmenTsr UG Gy3un, KOPPEIIIHH APOOHOTO MOPAKA, APOOHBIE JaMIacCHaHbl, CKAUKOOOpa3HbIE
Omyxnanusi, 0000menus ypaBHenuit Jlamwkesena, @okkepa—IInanka, TepMOIMHAMUYECKUH MTOAXO U Ip.

OaHoMepHOe, MHOTOMEpPHOE U BpAalaTeJbHOe OPOYHOBCKHE ABUKECHHUS
Crny4aifHble BeJTMYMHBI U TIpoliecchl. Y paBHeHUEe CMoIyxoBckoro. YpaBHenue Jlamxkesena. @opmyna
DWHIIITEeHHA JIJIsl CPETHETO KBajipaTa CKOPOCTH OPOYHOBCKOM YaCTHUIIBI. BBICIIHE MOMEHTHI CKOPOCTH U
dbopmyna DUHIITEIHA 11 CpETHETO KBapaTa CMEIEHUs CBOOOTHON OpOYHOBCKOM YacTHIlbl. bpoyHOBCKOE
JBIKeHUE ocruurATopa. DiryKkTyauoOHHO-UCCUIIallMOHHas TeopeMa. Y paBHeHue Pokkepa-Ilnanka.
OproanuHocTh. CriekTpaibHble pejcTaBieHus. BoiBoa ypaBHenus ®@okkepa-Ilnanka u3 ypaBHenus Jlnysuis.
MHoromMepHoe ¥ BpaiareabHoe OpOyHOBCKOe nBKeHue. HTerpans Bunepa.

MeToa ApOOHBIX MPOU3BOIHBIX
Mopenb ciydaifHbIX OyKIaHUN C TUCKPETHBIM BpEeMEHEM. Y paBHCHHE
bamenbe-CmonyxoBckoro-Yenmena-KoamMoroposa, ero TouHoe pelieHue B IpsiMOM U 0OpaTHOM
MPOCTPAHCTBAaX, ACUMIITOTHYECKOE pemeHue. [Ipumep: pacnpenenenue ['aycca. Hapymenue LIIT.
Pacnipenenenne Komm-Jlopenna. Pacnpenenenus Jlesu. Mojnens ciyyaitHbIX Oy IaHUN C HEIPEPHIBHBIM
BpeMeHneM. @opmyina MonTposuta--Baiicca. Ciryuaitabie Oy xaaHus ¢ pacrpeaesieHus MU 6e3 "Tsokenbix”
xBocToB. Dopmyra moBTOPHOTO UHTErpupoBanus. JpoOHblii uHTerpan. J[poGHas mpon3BoaHAS
Pumana-JInyswiis. J{poGHast mpousBoanas KamyTo, cBsi3b ¢ 1poOHOI npon3BoaHoM Pumana-JlnyBums.
[IpeobpazoBanue Jlammaca ot ;poOHOTO WHTErpajia ¥ MPOU3BOAHON 11eJI0TO TIopsika. [IpeodpazoBanue
Jlamnaca ot aqpoOHBIX Mpon3BoaHBIX Pumana-JInyBuiis u KamyTo. JIeBas u mpaBast mpousBoanbie. JpoOHas
npousBosHas Pucca. [IpeobpazoBanue @ypbe OT APOOHBIX TPOU3BOIHBIX.

AnomanbHas 1up¢y3us JleBu-Xununna
AnomanbHas qudQy3us Kak CIrydaifHbIN Mpolecc. Y CTOHUnBbIe 3aKOHBI. AHOMaTbHas U Qy3Hst Kak
aCUMITOTHKA CKayKooOpa3HbIX IpoueccoB. KuHeTnka ¢ KOHEUHON CKOPOCThIO CBOOOIHOTO JIBHIKEHUSI.
Curyyvaiinble Oy KIaHU € TOJITMMU OCTaHOBKaMHU. Pa3nuynble pOpMBbI 3aucu ypaBHEHUs cyOoudy3uu.
Cryyaiinble Oy 1aHUs C JJIMHHBIMU MPbDKKaMU. Y paBHeHue cynepauddysuu ("monerst Jlesu").



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. MeTopsl penieHus 3aaa4u TeromMmaccorneperoca. TernnonpoBogHocTh U AudPy3usi B HETIOABMKHOM cpeie :
yuebHoe ocodue / B. . Konosanos, A. H. ITaxomos, H. 1. I'atanoBa, A. H. Konmnyx. — Tam0o0B :
TamOoBCKuii TocynapcTBeHHBIN TexHnueckuit yausepcuret, ObC ACB, 2012. — 81 c¢. — ISBN 2227-8397. —
Tekcrt : anexTpoHHbIH // DnekTponHo-O0uboTeunas cucrema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/64112.html

2. MaptsinoB I'. A. Knaccuueckas craTucTuueckas MexaHuka. Teopus xuakocteit:[MoHorpagus|/T. A.
MaptsiaoB.-lonronpyaasiid: MaTemnext,2011, ISBN 978-5-91559-086-0.-328.-bubauorp.: c. 325

3. Xoy, JlpBun Pacmmpennas neodbpatumas repmoaunamuka / J[oeun XKoy, Xoce Kacac-backec, [[xeopmku
Jleb6on ; mepeBon U. A. Makapos ; nox penakiueii [1. K. I'aneraxo. — Mocksa, MkeBck : Perynsipaas u
XaoTuyeckas IuHaMuka, MTHCTUTYT KoMIbOTEpHBIX uccienoBanuid, 2019. — 528 c. — ISBN 978-5-4344-0655-
0. — TexcT : a1eKTpoHHBIH // DnekTpoHHo-0nbmnoreuHas cucrema [IPR BOOKS : [caiit].
http://www.iprbookshop.ru/91995

4. Muxues JI. B. Tepmonunamuka u cratuctuaeckas pusuka:[Ipaktukym/Muxues JI. B..-CraBponosnb: CeBepo-
Kasxkasckwuii penepanbubiii yauBepeuteT,2016.-125. http://www.iprbookshop.ru/69442 html

JdonojHuTEILHAN:

1. I'yapkoB, B. B. MogenupoBanue ciaydailHOTO Oy XKAaHUS : METOIUYECKHE YKa3aHUsA K JJA0OpaTOPHOMY
npakTukymy / B. B. I'yabkoB. — OpenOypr : OpenOyprekuii rocygapctsennsiil yausepeuret, ObC ACB, 2005.
— 9 c. — ISBN 2227-8397. — TeKcT : 37eKTpOHHBIN // DnekTpoHH0-0nbmmoreuHas cucrema [IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/51575

2. Jlanpay JI. JI.Teopetnueckas ¢pusuka.yaeOHOE TOCOOHUE IS CTYACHTOB (PU3NYECKHUX CIIEIUATLHOCTEH
yuauBepcuteToB : B 10 1. T. 10.®usnueckas kuneruka/Jl. 1. Jlannay, E. M. JIudmmi ; pex. JI. I1. TTutaeBckwii.-
MockBa:®U3MATIINUT,2002, ISBN 5-9221-0125-0.-536

3. Kypasnes, B. A. TepmonnHamMuka He0OOpaTUMBIX MTPOLIECCOB B 3a/1a4ax U pemeHusx / B. A. XKypasnes. —
WxeBck : PerynsapHas u XxaoTuueckast JMHaAMHKa, IHCTUTYT KOMIIBIOTEPHBIX HccaenaoBanui, 2019. — 152 c. —
ISBN 978-5-4344-0791-5. — TekcT : 37eKTpOHHBIN // DnekTpoHHO-0nbmnoTeunas cucrema IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/92070



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

http://www.psu.ru/elektronnye-resursy-dlya-psu Onexrponnsie pecypesl s [ITHUY.
https://www.theoretical-physics.net/0.1/index.html CripaBo4HHK 110 T€OpETHYECKON (PU3HKE.
https://elementy.ru HaydHo-nonmyasipHbIi MPOEKT « IJIEMEHTHI OOJIBIIION HAYKW.
http://www.feynmanlectures.caltech.edu ®eiliHmMaHOBCKHE JTEKIIUU 11O (HUHKE.
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca Mo AMCHUIINHE

Oo6pazoBatenbHbIl nporiecce o nuciuruinae JAud¢y3us u 6poyHoBCKHUe IBJIEHHS MPEANoIaraet
WCTIOJIB30BaHUE CIICIYOIIETO MPOrPaMMHOT0 00ecTiedeHrsl M MH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IPE3CHTAI[IOHHBIC MaTEPHUATBI (CITAl Bl TI0 TEMaM JICKIIMOHHBIX M MTPAKTUICCKHUX 3aHITHN);

- IOCTYT B pexxuMe on-line B DiekTpoHHyI0 6nbimortednyro cuctemy (ObC);
- IOCTYTI B 3JICKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeILHON Cpely YHUBEPCUTETA.

[Tepeyenr HEOOXOAUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOJIHO PaCcCIpOCTPaHSIEMOTO TPOrPAMMHOTO
o0ecrieueHus:

- npocmoTpuuk PDF ¢aiinos;

- ALT Linux, LibreOffice.

[Ipu ocBOeHMM MaTepHana v BHITIOTHEHUS 3aJaHH 10 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIB30BaHUE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHATHI B PEXKHME OHJIAH MOTYT
UCTIOJIh30BaThCS:

cucteMa BuIeoOKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNA,
3aJJaHus JJ11 COBMECTHOM paboThI.

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

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEO0XO0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPoLecca M0 AUCHHUILIHHE

J1Jis TIeKIMOHHBIX U MPAKTUYECKUX 3aHATHI TpeOyeTcs ayAUTOpHsI, OCHAILIEHHAS MPE3eHTAlMOHHON TEXHUKOMN
(TpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00€CTICUCHUEM, MEJIOBOH (1) UITH
MAapKEPHOM JOCKOM.

Jljig rpynnoBbIX (MHAMBUAYAIbHBIX) KOHCYJIbTALIMM U IPOBEJEHHS TEKYLIETO KOHTPOJIS TpeOyeTcs ay IuTopus,
OCHAII[CHHAsI MEJIOBOM (M) MJIM MapKEPHOM JTOCKOM.

JI71st caMoCTOSATEeIbHOM pabOTHI CTYIEHTOB TPEOyeTCs ayAUTOPHsI, OCHAIIIEHHAS] KOMIIBIOTEPHON TEXHUKOM C
BO3MOKHOCTBIO TOAKIIIOYEHUS K ceTH «MIHTEepHET», ¢ 00€CTIeYeHHBIM JOCTYIIOM B JIEKTPOHHYIO
nH(POPMaLMOHHO-00pa3oBaTeNbHyI0 cpeny yHuBepcurera. [lomemenus Hayunoit Oubnuorexu I[I'HUY.
[Tomemenust HayuHoii 6ubnuorexku [II'HUY mist o6ecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIIUXCS:
1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEpA C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.
2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaIbHBIMH
KOMITBIOTEpPAMH C JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.
3. UntanbHbBIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TTT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

6. YuranbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducueriit maker Libreoffice.

CrmpaBouno-nipaBoBas cucrteMa «Koncynsrantlinrocy



@oHabI OLICHOYHBIX CPEACTB I ATTECTALMH 110 JUCHHUIIHHE
JAu¢p¢py3usi 1 OpoyHOBCKHE SABJICHUSA

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

IK.1

Cnoco0eH IVIAHMPOBATH M MMPOBOAUTH TeOpeTHYECKHE (AHAJTUTHYECKNE H HMUTALIMOHHBIE)
HCCJIeIOBAHUSA U (MJIM) HAYYHbIE IKCIIEPUMEHTHI B H30PaHHOI MPeAMeTHOH 00J1acTH

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IK.1.1 3HATD: pynnamenTanbHble HeynosierBopure
[Ipumensier paszensl MaTeMaTHKH, OCHOBHBIE | OTCYTCTBHE 3HAHHH.
dbyHIaMEHTATBHBIC MOHSTHUS U TEPMHUHOJIOTHIO He 3HaeT 0CHOB IUCHUIUIMHBI, HEOOXOIUMBIX

MTOHATHSA, 3aKOHBI U
TEOPUHU COBPEMEHHOU
bu3uKu

OpOYHOBCKHUX SIBJICHUH.
YMETD: crpouts
MaTeMaTHYECKUE MOJICITH

T dy3un 1 OpOyHOBCKUX
SIBJIEHUM.

BJIAJJIETD: naBbikamMu
MPOrPaMMHON peanu3aiuu
MaTeMaTHYECKUX MOJIeNen
nuddy3un 1 OpOyHOBCKUX
SIBJIEHUH C IIOMOIIBIO
KOMIIBIOTEPHBIX CPEJICTB,
UHTEPIIPETAIMA TTOTyICHHBIX
PE3YJIBTATOB C YYETOM I'PAHHMII
IIPUMEHUMOCTH MOJIEIIEH.

npu (popMHUPOBAHUHN KOMIIETEHIUH.
OrcyrctBue ymenuil. OTCyTCTBHE HaBBIKOB.
Y10BJ1€TBOPUTEbH
OO61ue, HO HE CTPYKTYPHUPOBaHHBIC 3HAHUS
(dbyHIaMEHTaIbHBIX Pa3esioB MATEMaTUKH,
OCHOBHBIX NOHATHUN U TEPMUHOJIOTUU
OpOYHOBCKHUX SIBIICHUH.
YactruyHo chopMHUPOBAHHOE YMEHUE
IIOCTPOEHUSI MAaTEMATHYECKUI MOIETeN
maddy3un 1 GpOYHOBCKHX SIBICHUI.
@parMeHTapHOE IPUMEHEHNE HAaBBIKOB
IIPOrpaMMHOM peanu3ali MaTeMaTHIeCKUX
Mmojeneit udpdy3unr 1 OpOYHOBCKUX SBICHUM C
IIOMOLIBIO0 KOMIIBIOTEPHBIX CPENICTB,
MHTEPIIPETALMHU [TOJIyYEHHBIX PE3YJIBTAaTOB C
Y4€TOM TPaHHI] IPUMEHUMOCTH MOJIENEH.
Xopomuro
CcdopmupoBaHHbIe, HO COJEpKAILUE OT/IEIbHbIE
npo6enbl 3HaHUS (PyH/ITaMEHTaIbHBIX Pa3JIesIoB
MaTEeMaTUKH, OCHOBHBIX MOHITUHN U
TEPMHUHOJIOTHH OPOYHOBCKUX SIBIICHUH.
YMeeT cTpouTh MaTeMaTHYeCKHUe MOJIEIH
muddy3un 1 OPOYHOBCKUX SIBJICHUH.
B nenowm ycnemrHoe, HO coepikaiiee
OTJeNbHbIE MPOOEsbl IPUMEHEHNE HABBIKOB
IIPOrpaMMHO peanu3aliy MaTeMaTHYeCKUX
Mojeneit udy3un 1 OpOyHOBCKUX SBICHHIA C
MTOMOUIbIO0 KOMIIBIOTEPHBIX CPE/ICTB,
MHTEPIIPETALIMU [TOJIyYEHHBIX PE3YJIbTATOB C
y4€TOM IPaHULl IPUMEHUMOCTH MOJEIIEH.
OtanyHo
CdhopmupoBaHHbIE CHCTEMAaTHUECKUE 3HAHUS
(yHJAMEHTAJIbHBIX pa3/ie]IoB MaTEMATUKH,




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OT1iu4HO

OCHOBHBIX TIOHATUN U TEPMUHOJIOTUN
OpOYHOBCKHUX SIBJICHUH.

CdhopmupoBaHHOE yMEHHE TIOCTPOCHUS
MaTeMaTHuecKuil Mojeneit mubdysuu u
OpOYHOBCKHUX SIBJICHUH.

YcnenHoe v cucTeMaTHuecKoe MpUMeHEeHUe
HABBIKOB MPOTPaMMHOMN peanu3aiun
MaTeMaTH4ecKux Mojenei nuddysnu u
OpOYHOBCKHX SIBIICHH C TIOMOIIHIO
KOMITBIOTEPHBIX CPEJICTB, HHTEPIIPETAIINN
MOJTYYCHHBIX PE3yJIbTaTOB C YY€TOM I'PaHHII
IIPUMEHUMOCTH MOJIEIIEH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku : CYOC IIM®

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTALMH : 3a4eT
Cnoco0 npoBeeHnsi MepONPUATHS POMEKYTOYHOM aTTecTanuu : OIeHKa 0 AUCLUIIIIMHE B paMKax
IPOMEKYTOUHOM aTTeCTallUU OIIPEJIENIETCSl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUAIOIIUMCS HA KOHTPOJIbHBIX
MEpONPUATHSX, IPOBOJUMBIX B TEUEHUE YUeOHOT 0 Iepro/a.
MaxkcumasnbHoe Koan4decTBo 6a/uios : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTiIn4Ho» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«yJ0BJIETBOPUTEJBbHO» - 0T 50 10 60
«HeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

OmHOMEpHOE, MHOTOMEPHOE
U BpallaTeabHOe
OpOYHOBCKHE ABUKECHUS
BxoaHoe TectupoBanue

3Haet onpezaeneHus GyHKIUI
pacnpezeseHus AMCKPETHOU U
HEIPEPBIBHOW CIIyYalHbIX BEJINYUH. Y MEeT

HaXoaAuTh MaTEMAaTHYCCKOC OKHJaHHUEC 1
I[I/ICHepCI/IIO.BHaI[eeT HaBBbIKaMM B3ATUA

HHTCI'paJIOB HyaCCOHOBCKOFO THIIA.

MK.1.1

[Tpumensier pyHaamMeHTaIbHBIE
MOHATHSA, 3aKOHBI U TCOPUU
COBpPEMEHHOU (U3NKU

OnHOoMeEpHOE, MHOTOMEPHOE
U BpalaTeabHOe
OpOYHOBCKHE JIBIKCHUS
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3Hanue GopMyIbl DUHINTEHHA 1715
CpeAHEero KBajpaTa CKOpOCTH OpPOYHOBCKOH
YaCTHULIbI, yMEHHE €€ BbIBECTU. JHAHUE
ypaBaenus @okkepa-Ilnanka, ymeHnue ero
MOJTy4YeHUs U3 ypaBHEeHUs JInyBus.
YMeHue BbIBOJIA U IOMYyUEHUS pelIeHHUS
ypaBHeHHUs JIaHkeBeHa /17151 OpOyHOBCKOM
YaCTHUIIBI.

MK.1.1

[Tpumensier pyHAaMeHTaIbHBIE
MOHATHS, 3aKOHBI U TCOPUU
COBpPEMEHHOU (U3UKU

MeTton npoOHBIX
MTPOU3BOAHBIX

ITncbMeHHOE KOHTPOJIbHOE
MeponpusaTHe

3HaHME TeOpUU OPOYHOBCKOTO JIBUKEHUS
KaK BUHEPOBCKOI'O Mponecca. Y MEHUE
BbIBOJIa ypaBHEHUS! CMOITyXOBCKOTO JUIsI
MHOTOMEPHOTO OPOYHOBCKOTO JIBUKECHHSI.

MK.1.1

[Tpumensier pyHAaMEeHTaIbHBIE
MOHATHS, 3aKOHBI U TCOPUU
COBpPEMEHHOU (U3UKU

AHomanbHas quddy3us
JleBu-XuHunHa
HNTorosoe KOHTPOJIbHOE
MeponpusiTie

YMeHue noiayyeHus pacupeaesieHus
l'aycca u JleBu-XuHuUMHA KaK penIeHUS
YpaBHEHHUS
bamense-CmoinyxoBckoro-Yenmena-Konma
ropoBa. 3HaHHE OIKUCAHUS METOJIA
CITy4aitHBIX Oy »/IaHUH U ero
MIPUITOKEHUM.

Crnenupuxkanusi MeponpusiTuid TEKyero KOHTPoJIf



OaHoMepHOe, MHOTOMEPHOE M BpaliaTejibHOe OPOYHOBCKHE IBHAKEHUS

[IpoOmKUTENBHOCTD IPOBEACHUS MEPOIIPUATHS IPOMEKYTOYHON aTTECTallUU: .S yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ais, BEICTABISIEMbIH 32 MEPONPUATHE IPOMEKYTOUHON aTTecTanuu: 0
ITpoxoanoii 6amt: 0

IToxa3zaTesn oneHUBAHUS

Banabl

BxoaHoii koHTpoJIH MMeET 5 3a1anuii. BepHo BBIIOTHEHHOE 3a4aHKE, TNO0 C HE3HAYUTEIIbHBIMU
omrOKaMu olleHHBaeTcs B 2 6ama. B ciyyae npaBUIbHOTO X0/1a pelIeHHs], HO OTCYTCTBUSA
OKOHYATEJIbHOTO pe3yJipTaTa - 1 6amn.
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OnHoMepHOe, MHOTOMEPHOE U BpaliaTejbHoe OPOYHOBCKHE IBUKEHUSA

[IponoIKUTENIbHOCTE TPOBEICHUS] MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE TPOMEKYTOUHON aTTectauuu: 30
[Ipoxoanoii 6amn: 15

IToka3aTenu oneHUBAHUA

Baaasl

BriBox ypaBuenus ®okkepa-Ilianka u3 ypasaenus JInyBuinis.

BriBo 1 pemienne ypaBHeHus JlaHxeBeHa JU1st OpOYHOBCKON YaCTHIIBI.

BriBoa popmyiibl DiHIITEHA [UI CPEHETO KBagpaTa CKOPOCTH OpOYHOBCKOM YaCTHUIIBL.

Onucanue mKandbl OHEHUBAHUSA. MaKCUMaNbHBIA EPBUYHBIN Oai - 4, IPOXOIHON MEePBUYHBIN
0asut - 2. Beliie yka3zaHbl KpUTEPUU NOJTyUEHUS IEPBUYHBIX 0aJUIOB 32 KOHTPOJIBHOE
Meponpustue. torossie 6amibl B pedtuHr 1o 100-6ammpHoM mkane paccuntbiBaeT ETHUC
cornacHo Bkiaay (30%) KOHTPOJIBHOTO MEPONPHUATHS B UTOTOBYIO OLICHKY.

S| = =N

MeToa a1poOHBIX MPOU3BOIHBIX

[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNU: 2 Yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MaxkcuManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 30
[Ipoxoanoii 6amn: 15

IToka3aTenu oeHUBAHUA

Baaasl

Teopml 6p0yHOBCKOI‘O JABMOKCHUSA KaK BI/IHepOBCKI/Iﬁ mnmpounecc.

BriBog YpaBHCHUA CMOJ'IyXOBCKOFO JJIsI MHOTOMCPHOTI'O 6p0yHOBCKOFO JABHOKCHUA.

Onucanue mkanbl OHEHUBAHUSA. MaKCUMaNbHBINA EPBUYHBIN Oai - 4, IPOXOIHOW MEePBUYHBIN
Oasut - 2. Belile yka3zaHbl KpUTEPUU NOJTyUEHUS IEPBUYHBIX 0aJUIOB 32 KOHTPOJIBHOE
Meponpustue. torossie 6amibl B pedtuHr 1o 100-6amipHoM mkane paccuntbiBaeT ETHUC
cornacHo Bkiaay (30%) KOHTPOJIBHOTO MEPONPHUATHS B UTOTOBYIO OLICHKY.

AnomanbHast U Py3us JleBu-XuHUnHA

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amn: 20




IToka3aTeu oneHUBAHUSA Babl
Pacnipenenenus I'aycca u JIeBu-XuH4unHaA Kak peIIeHUs] YPaBHEHUS 2
bamense-CmonyxoBckoro-Yenmena-Konmoroposna.
Omnucanue MeToaa CIy4alHbIX OyXKIaHHUI U €ro IPUI0KECHUH. 2
Omnucanue mIKanbl OlleHUBaHUsA. MakCuMallbHBIA EPBUYHBIN 0 - 4, MPOXOJHON NEPBUYHBIH 0

Oa - 2. Bele ykazaHbl KpUTEPUU MOJTYUYEHHS IIEPBUYHBIX OAJUIOB 3@ KOHTPOJIBHOE
meponpusitie. Mtorossie 6amisl B pedTHHr no 100-6amibHoii mikane paccuntsiBaeT ETUC
coriacHo Bkiaay (40%) KOHTPOIBHOTO MEPOMPHUATHS B UTOTOBYIO OIICHKY.




