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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy aucHMIUTMHEL pa3padoTai(a)(u): goreHT, a.H. Hacubymuma P.I'. (Kadenpa Teopun pyHKIMIA 1 IPUOIIMKESHUH,
OT/IeJIEeHNe MaTeMaTuKy), rnasibul @kpfu.ru ; moueHt, k.H. Oxerosa A.B. (Kadenpa Teopun ¢pyHKIMI 1 TPUOIMKEHNH,
otjesieHre Matematuku), Alla.Ozhegova@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-2 CriocoOeH PUMEHSITh METO/Ibl MATEMATUUECKOTO M AJITOPUTMUYECKOTO MOJIEIMPOBAHUS,

COBPEMEHHBIN MaTeMaTHUECKHI anmnapar B HayYHO-HUCCIIeJOBATeIbCKON U
OIIBITHO-KOHCTPYKTOPCKOH A€SATEIbHOCTH

OIIK-4 CriocobeH TOHNMATh IPHHIMIBI PabOTH COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTHI 1
MCTIOJb30BATh WX ISl pellieHH sl 3a1a4 podeccHoHaTBbHOM 1esTeTbHOCTH

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

UJIeH, JIeKaIle B OCHOBE YUCIEHHBIX METO/IOB, POJIb 3TUX METOJOB B COBPEMEHHON MaTeMaTUKe U MEXaHHUKe, alTOPUTMBI
OCHOBHBIX aIIIPOKCUMATUBHBIX METOOB M YCJIOBHSI X IIPUMEHUMOCTH.

JloKeH yMeTh:

OPUEHTHPOBATHCSA B IIOTOKE MH(OPMAIIMU O YUCJICHHBIX METOAAX, YMETh UX MPAKTUYECKU IPUMEHUTh K KOHKPETHBIM
3aJayaM MEXaHUKU.

JloJI’KEeH BIIAJETh:

HaBBbIKaMU MPUMEHEHUA YUCJIEHHBIX METOAOB U JOBEAEHUA PEIICHUA PA3JIMYHBIX KJIACCOB 3a/1a4 10 4Hrcjia.

JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

K IIPUMEHEHUIO N3BECTHBIX aJITOPUTMOB YMCJIIEHHOTO PEIIEHUA U IIOCTPOCHUIO HOBBIX, aHAJIN3Y MOJYUYEHHBIX PE3YJIBTATOB.

2. Mecro gucnuminasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucnuruiHa (MOAyJb) BKModeHa B paszaen "B1.0.15 Nucturumast (Mogysm)" OCHOBHOM MPpodecCHOHANHON
obpazosatensroi nmporpammsbl 01.03.03 "MexaHuka u MaTematryeckoe MojearpoBanue (MarteMaTUu4ecKoe U KOMITbIOTEPHOE
MO/IeIMPOBaHKe B (DyHIAMEHTAIbHBIX M MPUKJIAIHBIX 33/1a4aX MEXaHUKHU)" U OTHOCUTCS K o0si3atenbHOu yactu OITOIT BO.

OcBauBaercs Ha 2, 3 Kypcax B 4, 5 cemecTpax.

3. O0peM gucHUNIMHLI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacCOB, BblIeJEeHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4aluuxcs ¢ npemnogasareieM (10 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTABJIACT 7 3a4eTHHIX(bie) euHuIl(bl) Ha 252 Jaca(oB).

KonraktHast pabota - 124 yaca(oB), B TOM 4ucIIe JieKIuu - 62 yaca(oB), MPaKTHYECKUE 3aHATHS - 62 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocrosrenbHas padota - 101 yaca(oB).
KouTposns (3auét / x3amen) - 27 yaca(oB).
dopma MPOMeKYyTOUHOTO KOHTPOJIS TUCLUIUIMHEL: 3a4eT B 4 CeMecTpe; 9K3aMeH B 5 ceMecTpe.

4. CoaeprkaHue JUCHHUILIAHBI (MOIYJIs), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jiesaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJIHY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHIl IVIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PatoThI 0 JUCHHILINHE (MOIYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
1. [Tema 1. BBenneHue B UncCIECHHBIE METOIBI 4 1 0 0 0 0 0 0
2. (Tema 2. MnTepnonupoBanue (pyHKIMIA 4 8 0 8 0 0 0 10
3 Tema 3. Hannyumiee npubimxenne yHKIUHA 4 4 0 4 0 0 0 10
4. Tema 4. TTpuOIMKEHHOE BHIUKMCIIEHUE UHTETPATIOB 4 5 0 7 0 0 0 10
5 Tema 5. MeTombl pelieHus CUCTEM JIMHEHHBIX 4 3 0 7 0 0 0 9

anredpandeckux ypaBHEHUN

Tema 6. [TpuOIMKEHHBIE METObI PEILICHUS
6. [HeMMHENHBIX YPaBHEHUH U CHCTEM 4 4 0 4 0 0 0 9

Tema 7. [TonHast 1 yacTU4HAsK TPOOIIEMBI

7. o 5 4 0 8 0 0 0 11
COOCTBEHHBIX 3HAUECHUI
Tema 9. TTpuOIMKEHHBIE METObI PEIICHUS

9. |oObIKHOBEHHBIX AU (PepeHIUATbHBIX YPABHEHUI 5 10 0 10 0 0 0 15

Tema 10. [IpubnmxeHHbIe METO/IBI PEIICHNST
10. lypaBHEHUI1 B YaCTHBIX IPOU3BOIHBIX 5 10 0 6 0 0 0 17

4.2 (‘O,WFPWHH (Mn'nyna\
TenbcHoB e ARG M T TR 5 8 0 8 0 0 0 10

WHTETPAJIbHBIX yPaBHEHUH
JL
TIPYR
Tor CTell. CIIOCOOBI OLIEHKH ToT perTHocTel. CBeIeHus 0 MaTeNRATUYECKQM MOICIGPOBAHNN § BEI{UCIETEIBHOM () 101
sKkciepumenTe. Kpartkasi nCTopHsi pa3BUTHSL YMCICHHBIX [METO/IJB. MCTOPH Pa3BUTHSI allIPOKCHMATUBHBIX METOI(B

O O N
ATVIRVL. OCHUBHODIC Saiia™yT l\yk}\. A, OUCHULHODIC VICTUSNAVIR YT YT R au,yupyuu TvIA

Tema 2. UntepnosnpoBanne (pyHKIUH

OO01ast TOCTAaHOBKA 331241 MHTEPIIONIMPOBaHKs (DYHKLMIA. Anredpandeckoe HHTEPIONIMpoBaHue. HTepHONSLMOHHBIA
nomHOM Jlarpasska, cyIiecTBOBaHHE, €JMHCTBEHHOCTh, OCHOBHBIE (DOPMBI TTpeACcTaBiIeHs. [1orpentHOCTh HHTEPHOIMPOBAHNS.
3ajaya BHIOOpA Y3JIOB MHTEPIIOINPOBAHKS. MUHIUMH3AIMsI OLIEHKH OCTATOYHOTO WIeHa HHTEPIIOJISIIHOHHOTO MOJIMHOMA.
MeHorouneHsl YeOpliea nepBoro poja.

KoHeuHble 1 pa3zeneHHble pa3HocTH. MIHTeprossiiMoHHbIH nosiiHoM HeioToHa. MHTeprionMpoBaHue 1o paBHOOTCTOSIIIAM
y3naM. PopMyIIbl THTEPIOJIMPOBAHHUS B HaYalle, KOHIIE ¥ CepearHe TaOnIIbL.

VHTepronmpoBaHue ¢ KPaTHBIMH y3JIaMH H €r0 YaCTHBIE cTyvan. IHTepronsSuMoHHbI MHOrOwIeH Dpmuta. OLeHka
MOTPEITHOCTH KPATHOTO HHTEPITOJIMPOBAHUSL.

TpuroHomeTpuueckoe HHTEPIOIUPOBAHHE.

WurepriomipoBanue (pyHKIMI ABYX MEPEMEHHBIX.

WHTtepnionmpoBanue CrijlalHaMu. onpejesieHre criaiiHa. VHTepHosoHHbIe CIUIAHBI IEPBOTO MOPsIIKA: Olpe/iesieHue,
CYILLIECTBOBaHKE, €IMHCTBEHHOCTh, IOCTPOEHHE, alllPOKCUMATHBHbBIE M 9KCTpeMasibHOe cBoiicTBa. KyOudeckue crulaiiHbl U ux
CBOIJICTBA.

Tema 3. Hanyumee npuéanzkenne yHKmii

INocraHoBKa 3ajauy HAMJTYYIIEro NpUOIKeHNs (PYHKIMIA B JIMHEHHBIX HOPMUPOBAHHBIX IIPOCTPAHCTBAX. DIEMEHT
HawJTyquiero l'lpI/I6J'II/I)KeHI/IH(3.H.l'I.). CyLLleCTBOBaHI/IC 9.H.II. B KOHEYHOMEPHOM IOAITPOCTPAHCTBE, €EAUHCTBEHHOCTb B CTPOI'O
HOPMHPOBaHHOM ITPOCTPAHCTBE, PAKTUYECKOE MOCTPOESHHE B I'MIILOSPTOBOM MPOCTPAHCTBE.

Hawunyudiee cpensekBagpatiyeckoe NpuovkeHre. MHOTOWISHB! HAMTYYIIEro CPeHEKBAAPATUYECKOTO TPUOIIMKESHHSI

q)yHKHPIfI, C€AUHCTBEHHOCTDL , TOCTPOCHUE. M€TO,[[ HAaWMMCHBIINUX KBAApPaTOB. CpCHHGKBaﬂpaTI/I‘ICCKI/Iﬁ HpI/I6J'II/I)KeHI/IH Ha
AUCKPETHOM MHOKECTBE TOYCK.
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Hawnnyumee paBHoMepHOe npubmkenue (pyHKIHNA. MHOroYIeHbl HAWITYdIlIero paBHOMEPHOT0 NPUOIVKeHHsT (PYHKIUH,
€IMHCTBEHHOCTh, IPHMepHI rocTpoenus. Teopema YeObieBa 00 anpTepHaHCe. ANITPOKCUMATHBHBIE CBOWCTBA MOJIMHOMOB
HawIyyIero npuosxkenus. [IpunoxeHns TeoOpuy HaMJTy4Ilero NpuoOIMKeHNsT K MHTEPIOJISIIMOHHBIM IIPOLeccaMm.

Tema 4. Ilpu6anskeHHoe BbIYHCIeHNE HHTErPaIoB

INocranoBka 3amaun. KBagpatypras dopmyina. [TorpenHocTs KBagpaTypHoit hopMyJibl. IHTEpHONALMOHHBIE KBaIpaTypHbIE
(opmysl, ux cBoiicTBa. IlpocTeiimme kBagpaTypHble (pOPMYIIBL: IPSIMOYTOJIBHUKOB, Tpared, CUMIICOHA U OLIEHKH UX
norperHocTeli. CoctaBHBIE KBaapaTypHsle opmyiisl. Keagpatypasie popmyist Helorona-Koreca. Ksagpatypabie hopmyitst
HauBBICIIEH anreOpanyecKoi CTeNeH! TOYHOCTU-KBaIpaTypHble (popmyJtsl ['aycca, X YacTHBIE ClIyYau U OLEHKU
norpemHocTeid. OpTOroHaIbHbIe MHOTOWIEHBI M UX CBOWCTBA. IPUMEPBI OPTOrOHATBHBIX MOJIMHOMOB(MHOTOUWIeHH YeObiieBa,
Jlexannpa, Adko6u, Jlareppa, Dpmura .

[pubanxeHHOe BbIYMCIIEHHE HECOOCTBEHHBIX MHTErpajioB. OCHOBHbIE METO/Ibl MHTETPUPOBAHUS: 3aMEHA MEPEMEHHBIX, METOJL
BBIJIEJICHUS] 0COOCHHOCTEN (MY IbTUILUIMKATHBHBIA 1 aJIMTUBHBIN). [1pubnkeHHOe HHTErpUpOBaHUe CUIIbHOOCIMIUPYIOIIUX
pyHK1IHA.

[IpubnmxeHHoe MHTErprUpoOBaHKe NeprogrnyecKkux (pyHKnuil. KBagparypHsie (hopMyIibl MPSMOYTOJIBHUKOB - KBaIpaTypHbIE
(bopmyibl HauBBICIIEH TPUTOHOMETPHUYECKON CTETIEHN TOYHOCTH.

O l'IpI/I6J'[I/I)KeHHOM BBIYMCJICHUN MHOI'OMEPHBIX UHTETPaJIOB.

Tema 5. MeToabl pemeHns CHCTEM JHHEHHBIX aJredpandecKnx ypaBHeHH

Kinaccugpukamms metonos. [Ipsmere metoast. Metox 'aycca u ero Mmogudukaryu. [IprnoxeHns K BEYUCICHAIO
orpenenuTeneil u oopaTHbIX MaTpull. MeTton mporoHku. MeTon KBagpaTtHOro KopHsi. HOpMbI BEKTOPOB ¥ MaTpHIA.

HUrepanonnsle MeToapl. Meton nmpoctoil nrepauuu. Heo6xoaumoe 1 10CTaTOuHbIe YCIOBUS €ro CXoAuMOCTH. OLeHKH
norpemHocty. Metop 3eiiaens u yCIoBUs €ro CXOAUMOCTH.

CBsI3b pelIeHus] CUCTEMBI JIMHEWHBIX aJIre0panyecKrX YpaBHEHUH C 9KCTPEMYMOM KBaIpaTHYHOTrO (pyHKIMOHaa. Metox
MTOKOOPAMHATHOTO cIycka. MeTos HaucKOpeHIIero crycka.

Croco0bl MOCTPOEHUS UTEPALIMOHHBIX MeTOA0B. CTallIOHApHBIE M HECTALIMOHAPHBIE METOMABI. Y CKOPEHUE CXOJUMOCTH.
Yucia 00ycIOBICHHOCTH MATPHIL M CUCTEM JIMHEHHBIX AJIreOpanyiecKux ypaBHEHHUH.

O peleHny I0X000YCIOBIEHHBIX CHCTEM.

Tema 6. IIpn6:KeHHbIE METOIbI PelIeHHs] HeJNHENHbIX YPABHEHHIT U CHCTEM

HenuneiiHoe ypaBHenue. Ornenenue kopreil. Teopema o cxkatbix oToOpaxeHusx. Mero] mpoctoit urepanuu. CXoAMMOCTb U
OLIeHKa IOrPelIHOCTH MeToa pocToi urepauu. Meron HeloToHa 1 ero Moaudukamu. CXoIMMOCTb ¥ OLIEHKH
HOrPELTHOCTH.

CucreMsbl HeIMHEWHBIX ypaBHeHUl. MeTtoasl pocToil utepauuu 1 Helorona. Metogp! cimycka. CKOpPOCTh CXOAMMOCTH
WTEPAIMOHHBIX METO/IOB.

Tema 7. IloJiHAsA M YACTHYHAA MPOOJIEMbI COOCTBEHHBIX 3HAYEHHIT

CoOcTBEeHHBIE UKca U COOCTBEHHBIE BEKTOPA MATPHII. XapaKTepUCTHYECKUI MHOTOWIEH. Pelenre moaHoi mpooiembl
coOcTBeHHBIX 3HaueHuil. [IpeodpazoBanue mogodus. Meron Bpamiennii. Merox [JanmneBckoro. Yactiunas npodiema
COOCTBEHHBIX 3HAaUeHHUH. MTepallioHHbIE METO/IBI PELIEHHsT YaCTUYHOM NPOOJIEeMBl COOCTBEHHBIX 3HAYEHHUI.

Tema 9. IIpu6M:KeHHbIE METOIbI PelIeHHsT 00bIKHOBEHHBIX M () ep eHIMATbLHBIX YPaBHEeHU

Yucnennoe nuddepeHumposanre. Knaccudukaius METo0B pereHus: OObIKHOBEHHBIX T hepeHINaIbHbIX yPaBHEHHH.
Mertopn nocienoBaTesbHbIX TPUOIMKeHNH. MeTo1 CTETIEHHBIX PSI/IOB.

YucneHHbIe METO/IbI: SIBHBIE U HESBHBIE, OJHOIIAroBble ¥ MHoromarossle. [Topsnok merona. 3agava Komm ais
0OBIKHOBEHHOTO J(ppepeHIIMANBHOrO ypaBHEHU s iepBoro nopsiaka. Meroa Ditepa. [IpaBuio JBOMHOIO nepepacyerTa.
Crioco6 Pynre-KyTTa noctpoeHust airoOpuTMOB YHMCIICHHOTO peltienusi. [ aBHbIN wieH norpeinHocty. [IpaBuiio Pywre.
DKCTPaIoJISIMOHHBIA M MHTEPIOJIALMOHHBINA MeTobl AfaMca. PacueTHsie (hopMyJIbl M OLIEHKH TOTPEITHOCTH.

IIpsambie metoasl. Metop ceTok. OcHOBHBIE OHATHA. [TocTpoeHNe pa3HOCTHBIX CXEM, Pa3peIIMMOCTb. AlPOKCUMALIUA.
ycToitunBocTh. [TorpemHocts npubmkeHHbIX petennii. Cxoaumocts MeToa ceTok. OG0CHOBaHME METO/A CETOK ISt
rpaHUYHOM 3afaun AU depeHIMaNIbHOrO ypaBHEHN BTOPOTO NMOpsKa.

ITpoeKMOHHbBIE METOABI pelleH s OOBIKHOBEHHBIX An((epeHIMaTbHBIX YPaBHEHHIT: METO MOMEHTOB, MeTo[ ['ajiepkuHa,
METO/l HAMMEHBIIINX KBAaJIPaToB, METOJ KOJUIOKAMK. O pa3peliMMOCTH BBIYMCIUTEBHBIX CXEM M CXOAUMOCTH MPHOJIMKEHHBIX
pelieHui. DIeMeHThI 00I1Iei TeoprHy MPUOTMKEHHBIX METOJJOB aHAJIA3A.

Tema 10. IIpué/uskeHHbIe METObI pelIeHUs] YPABHEHHIT B YaCTHBIX P OM3B 0 JHBIX

Knaccudukanust ypaBHEHHU# B 4YaCTHBIX IPOU3BOAHBIX: TUIIEPOOIMUECKOE, JUTMIITHIECKOE, Tapadoanyeckoe. PazHoCTHbIE
MeTo/bl (MeToA ceToK). CHOcoOb! TOCTPOEHUS PA3HOCTHBIX CXEM. Y CTOMUMBOCTh Pa3HOCTHOM CXEMbl. ATIIPOKCUMALHS
pa3HOCTHOM cxemoii auddepeHnnanbHoi 3a1aun. CXOIMMOCTh Pa3HOCTHOW CXeMbl (TTPUOJIMKEHHBIX PEIIeHUH, TIOJIyYeHHBIX 110
MeTojy ceTok). TeopeMa o CBA3M alIIPOKCHMALIMU U YCTOWYUBOCTU CO CXOAUMOCTBIO.

PasHOCTHBIE cXeMBbl pellieHHsI CMeLTaHHbIX 3a/a4 AJ1s ypaBHEHUS TeTUIONPOBOJHOCTH( MapadoIMdecKuil Tin). SBHbIE 1
HEesIBHbIC CXEMBI, YCTOWIMBOCTD , aNIIPOKCUMALIHS, CXOOUMOCTb, YHCIeHHas peanr3anus. CreKTpabHbI IPU3HAK
ycroitunBocTH( mpu3HaK HeilimaHa).
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Crpanuna 5 u3 10. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



[Iporpamma aucruruiuasl "Yucnennsie merogpl'; 01.03.03 "MexaHuka U MaTeMaTU4eCcKOe MOJEIMPOBaHUE " .

MGTOII CETOK pEIICHMA 3a1a1n Komm n cmemansoi 3aJa4yM OJid BOJIHOBOI'O ypaBHeHI/IH( FI/IHep6OHI/I‘-IeCKI/II71 TI/IH).

Meron ceTok pemrenus 3anaun Jupuxie st ypapaenus [lyaccoHa(3/UTMNITHYECKUH THIT). ATITPOKCUMAITNS TPAHNYHBIX
YCIIOBHH.

IIpoeKIMOHHBIE METO/IBI PEIICHHS YPAaBHEHUI B YACTHBIX MPOU3BO/THBIX.
Tema 11. IIpuéJn:keHHbIe METObI PelIeHUsI HHTErPAJbHBIX YPaBHEHHIT

IToHsATHE KOPPEKTHOI MOCTAaHOBKM 3aJauM PeLIeHHs onepaTopHoro ypasHeHus. Kinaccudukaiys nHTerpajabHbIX YpaBHEHUH.
[pubanxeHHbIe METO/IBI PEllIeHNsI MHTETPaIbHbIX ypaBHeHUH Ppearoibma: METo/l BHIPOKIEHHBIX Sep, METO/ KOJUIOKAIWH,
METOJl MOMEHTOB, METOJ] HAaMMEHBbIINX KBaJPaTOB, METO/L MEXaHUYECKMX KBaApaTyp, BOIPOCH Ux cxoaumoctu. O Merogax
pellieHns MHTEerpabHbIX YpaBHEHUI IEPBOro poja.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCIeYeH s ISl CAMOCTOATEJbHONH PAa60ThI 00yJaIOIUXCS M0
U CIHILIIHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIONHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCPeACTBeHHOro yyactust. CamocTrosiTesbHast paboTa MoApasAeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yUAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCHHIUIMHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSITeNbHOM paboThl 00yJaloIrecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHHUs1, HANIpaBJICHHbIC Ha 3aKpelIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMy M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUTUIMHE.

OpraHu3zalys CaMOCTOSITENILHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPaTypOH U 3IEKTPOHHBIMY 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsinok opraHU3alMK U OCYIIECTBIICHUsI 00pa30BATEIbHON JEATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajlaBpyaTa, MporpaMMaM ClieUAITETa, IPOrpaMMaM MarkCTpaTyphl (YTBEPXKICH IPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparuu ot 6 anpesst 2021 roga Ne245)

ITucbmo MunuctepcrBa oopasoBanust Poccutickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "O0 akTMBU3AIMH
CaMOCTOSITEJIbHON pabOThI CTYICHTOB BBICIIHX YUeOHbBIX 3aBeICHUN"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBaresbHoro yupexaenus "Kazanckuii (ITpuBomkckumii)
(penepanbHbIl yHUBEpCUTET"

INpaBuna BHyTPEHHErO pacropsAaKka (eaepalbHOro rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEkASHHS BBICIIETO
npodeccroHansHoro oopaszosanus "Kazanckuil (IlpuBosnkckuii) penepanbHelil yHuBepcuTeT”

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCHHUILIUHE (MOIYJIIO0)

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILINHE (MOHyJ’IIO) BKJIIOYAET OLICHOYHBIC MAaTEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHeTeHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HI/Iﬁ 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OLEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOfI aTTeCTalluu.

B ¢onIe O11IeHOYHBIX CPENICTB COAEPKUTCS cieayomas HHpOpMaIus:

- COOTBETCTBHE KOMIIETCHITUI TUITAHUPYEMBIM pe3yJIbTaTaM 00yUeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU IO JUCHUILIMHE (MOYJIIO);

- OMHCaHUe MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OIIEHIUBAHUS TS KKIOTO OLIEHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOT'O CPEe/ICTBA;

- cofiepXkKaHue OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJ1 OLIECHOYHBIX CpeACTB 10 AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JUCHUITTMHBI (MO}lyJ'IIO).

7. IlepeyeHnb aUTEPATYPHI, HEOOXOAMMON JIJIsI OCBOEHHUSI U CIUILIUHBI (MO LyJIsl)

OcBoeHUe QUCLUIUTMHBI (MOYJIs1) TIperioaracT u3ydeHrue OCHOBHOM 1 JIOMOTHUTEIbHON y4eOHOM TuTepaTypsl. JIuteparypa
MOXET OBITh JOCTYITHA 0OYJalOIIMMCS B OHOM M3 ABYX BapUAaHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTI0ueHHbIX KDY 1oroBopos ¢
paBo00IaAaTe I AMU;

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyvaromuecst HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 110 YATATEIbCKUM OMJIETaM B COOTBETCTBHH C MPABHJIAMY I0JIb30BaHus HaydHoi OMOIMOTEKON.

SAEKTPOHHBH
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

Scopus - scopus.com

Enunoe obpasoBarenibHOe OKHO - http://window.edu.ru/

O61mepoccuiicknii MaTeMaTH4IecKuii moptai - http://www.mathnet.ru/

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor

MeToanuyeckue peKOMeH AU

JICKOKN

B xo/1e TeKIIMOHHBIX 3aHATUN BeCTH KOHCIIEKTUPOBaHUe yaeOHOro Matepuana. OOpamiath BHUMaHUE Ha
KaTeropuu, (OpMyJIMPOBKH, PACKPHIBAIOIIME CO/IEPKAaHKE TEX WM UHBIX SIBJIEHUI U MPOLECCOB, HAyYHbIE
BBIBOJIbI U TPAKTUUYECKUE PEKOMEH AN, TIOJIOKUTENBHBIN OMBIT B OpaTOPCKOM UCKYccTBe. KenareabHo
OCTaBHTh B Pa0OYMX KOHCIIEKTAX MOJIs, HA KOTOPHIX JeIaTh IOMETKU U3 PEKOMEHIOBAHHOM JIUTEPaTypHI,
JIOTIOJTHSTIONINE MaTepUaT TIPOCTyITIAHHON JICKITHH, a TAKXKe MOJUEePKHUBAIOIIIE OCOOYIO BAXKHOCTh TEX WA MHBIX
TEOPETUUYECKUX MOJIOKEHUI. 3a/1aBaTh MPENnoIaBaTeli0 YTOUHSIOIIME BOIIPOCH C LEJIbI0 YSICHEHUST TEOPETUUECKUX
MOJIOKEHUH, pa3pellieHusl CIOPHBIX CUTYaIU.

IMPaKTUYIECKUE
3aHATHA

J171s1 BHINIOJTHEHU S paOOTHI Ha MPAKTUYECKUX 3aHATUSAX ClIedyeT U3YYHTh TEOPETHUECKHI MaTepral o
COOTBETCTBYIOLIEH TeMe, BHIMATEIbHO BBICIYLIATh 1 MOHATH PEIeHHe TUIIOBOTO 3a1aHusl, pa300paHHOTO
TIperno/iaBaTesieM 1 MPOBECTH PeleHNe MPeJIoKeHHOH 3a1aun. B nocnenyomem, n3yuns IpHUeMBbI U pa3iiiuHbIe
THITBI JOKA3aTeJIbCTB , MOKHO MEPEXOUTh K PEIICHUIO HECTAHIAPTHBIX 3a7ad.

€aMoCTOsI-
TeJibHas padoTa

CamocrosresbHas pa60Ta CTYACHTA MpeArojgaract u3y4eHue U 3aKperijiCHUE MaTepuralia, U3JI0:)KEHHOI'o B pa6oqe171
ImporpamMMe JUCHUIITIMHBI BHE ay TUTOPHBIX 3aHﬂTHﬁ, BBINIOJTHEHUM JIOMAIIHUX 3aJaHHWH. TTOJITOTOBKE K
KOHTPOJIbHBIM pa60TaM, COCTAaBJIEHUU KOMIIBIOTEPHBIX IMTPOIrpaMM U COOTBETCTBYIOIIUX OTUYETOB.
CamocrosresbHas pa60Ta SIBJISIETCS] OJJHOW M3 Ba)KHBIX COCTABJISIOIINX O6pa3OBaHI/IH.

3a4eT Ipu noaroroBke kK SAYETY He0OX0AUMO OMUPATHCS, TPEkK/E BCETO, HA JIEKIUH, a TAKIKE HA NCTOUHUKHY,
KOTOpBIE pa30Hpasiich Ha CEMHUHApaX B TeueHne cemecTpa. OTBET Ha 3a4eTe MpeAroaraeT MoJHoe U
MOCJIeJOBATENIbHOE U3JI0KEHUE U3YUYEHHOrO MaTepuaa, a TakKe JeMOHCTPAIIUI0 CIOCOOHOCTH M TOTOBHOCTH
MIPAMEHHTH MOJTyYECHHBIE TEOPETUIECKIE 3HAHUS K MPeJIaraéMbIM MPAKTUIECKAM 3aIaHHSIM.
9K3aMeH JIJ1s1 TIOATOTOBKY K 9K3aMeHy HEOOXOIUMO COMJIACHO MPOrpaMme JUCIMIUIAHBI U BOIIPOCOB K MPOMEKYTOYHON

aTTeCTallu OCBOUTDb TCOPETUYCCKUE OCHOBBI, 3aKPENUTD MTOJTYYEHHBIEC IPAKTUYECKUE HABBIKH, UCITOJIb3YA KaK
Martepual ay}lHTOpHOﬁ Cl)OprI MMpOBEACHUSA BaHHTI/IIjI, TaK 1 pEKOMEHIOBAHHYIO JIUTEPATYPY, IOATOTOBHUTDH
MepeveHb BOITPOCOB HAa KOHCYJIbTALIMIO IMTPENOJaBaTE/II0 1 O6CY)II/ITB HX C HUM.

10. ITepeyens nH(OPMAMOHHBIX TEXHOJIOTHI, HCHOJb3YeMBbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
N0 JUCIMILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIIPABOYHBIX
cucreM (IpH HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUIITIHE
(MOZyJTI0), BKITIOYAS MepeyeHb MPOrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTDIAHBL (MOIYJIS).

11. Onucanne MaTepHaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOI0
npouecca no JUCIHUAILINHE (MOIYJII0)

MaTepI/IaJII)HO-TeXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHBHOFO nmponecca 1no AMCuuIuinHe (MOIly)'[lO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KowmribloTep 1 prHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepuasioB.

MynsTUMeaniHAS ayAUTOPHSI.

KommnbloTepHblii Kitacc.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUaomuxcs HHBAJIMI0B ¥ JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOIlI/IMOCTI/I B O6pa30BaTCHLHOM mpouecce MpUMEHAIOTCA CIICAYIONME METOAbl U TEXHOJIOIMH, 06)'[61"‘1&101].{1/16
BOCITPUATHE I/IHCI)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3JOPOBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa30BaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE TSI PA3IMYHBIX MTOJIb30BATENEH;

- CO3/J]aHK1e KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 OTepU JAAHHBIX WU CTPYKTYPbI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMUs TEKCTA U M300paKeHuit 6e3 oTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPABJICHHSI
KOHTEHTOM C KJIaBUATypBl;

- CO3J]aHKEe BO3MOKHOCTEH JUIs 00yUaloIMXCcsl BOCIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 Pa3HbIX NCTOYHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad HMH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHHNEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL Tiepeiavun I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (I)OpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpenogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIE MOTYT OBITH
HCIOJIb30BAHbI JId TPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJKXHOCTBIO BSaHMOJ]eﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOT'O
O6y‘I€HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIaAaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIU A OpraHnu3aliy (opM TEKYIIEero U MPoMekyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘~IaIOHII/IMC$[ HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMC)I(yTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJDKUTENILHOCTY CAA4HM 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJDKUTENILHOCTH TTOJTOTOBKY 00YYaIOIIEerocsi K OTBETY Ha 3a4€Te WM 9K3aMeHe, IPOBOJMMOM B YCTHOH (popme, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIIEHUS] 00Y4aloLIerocst Ipy 3aliuTe KypcoBoil paboTHl - He OoJiee yeM Ha 15 MUHYT.
Iporpamma cocraBiieHa B cootBetctBuu ¢ TpedoBanusiMu PT'OC BO u yueOHbIM rutanoM 1o Harpasienuio 01.03.03

"MexaHHNKa 1 MaTeMaTHIeCKOe MOJISTMPOBaHKe" 1 TPOUITIO MOATOTOBKH "MaTeMaTHiecKoe ¥ KOMIIBIOTEPHOE MOIEIMPOBAHNE
B (pyHIaAMEHTATbHBIX W IPUKJIAJHBIX 3a0a4aX MEXaHUKH' .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.15 Yucaennvie memoowt

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue nogrorosku: 01.03.03 - MexaHuKa ¥ MaTEMATUYECKOE MOJEJTUPOBAHKE

HpO(l)I/IIH; MOATrOTOBKHU:_MaTeMaTruieckoe U KOMIbIOTEPHOE MOJIEINPOBAHNUE B ¢dyHIaMEHTaIbHBIX W MPUKJIAAHBIX 3a/1a4ax
MECXaHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
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OcHoBHas JuTepaTypa:

1. Baxsanos, H. C. Yucnennsie Mmetoms : yaebHoe mocodue / H. C. Baxsanos, H. I1. JKunkos, I'. M. KoGenpkoB. - 8-¢ uzg. (11.).
- Mockasa : Jlaboparopus 3Hanmi, 2015. - 639 c. - ISBN 978-5-9963-2616-7. - Tekcr : anexTpoHHsI# // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e. Janbook.com/book/70767 (nata obpawmenus: 08.09.2023). - Pexxum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

2. ABxagueB @.I'. OcHoBbl uncieHHbIx MetoaoB / @.I'. ABxaaues. - Kazanb: UznarensctBo KazaHnckoro yHuBepcutera, 2022. -
444 c. - Tekcr : anextponnsii. URL:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/173094/OsnChM_Avkhadiev_FG.pdf ?sequence=1&isAllowed=yhttps://e.lanbook.com/b

3. Cpouxo, B. A. Uucnennsie metonsl. Kype neknmii : yue6noe nocobue / B. A. Cpouxko. - Cankr-IlerepOypr : Jlans, 2010. -
208 c. - ISBN 978-5-8114-1014-9. - Tekcr : a5eKTpoHHBIH // JIaHb : 91eKTpoHHO-01OIMoTeuHast cucrema. - URL:
https://e.lanbook.com/book/378 (mara oopamenus: 08.09.2023). - Pexxum mocTyma: [uist aBTOPU3. TOJIB30BATENIEH.

JonoHUTEILHAS JUTEPATypa:

1. Axaaues, ®@. I'. YucnenHsie Metosisl aHamm3a [ TekcT: aeKTpoHHbIi pecype] : yueOHoe nocodue / ®. I'. ABxaaues ; M-Bo
obpazoBanus u Hayku Poc. ®enepanuu, PI'AOY BIIO 'Kazan. (IIpuBomk.) demep. yH-T', IH-T MaTeMaTHKU 1 MeXaHUKA M. H.
W. Jlo6aueBckoro. - Dnekrponnbie ganubie (1 daiin: 000 K6). - (Kazans : Kazanckuii penepaibibiii yausepcuteT, 2013). - 3ari.
¢ 9Kpana. - [ 5-ro, 6-ro 1 7-ro ceMecTpoB. - PexxuM JocTyma: TOJIBKO IS CTYIEHTOB U cOTpyIHUKOB KDY -
URL:http://libweb.kpfu.ru/ebooks/05_039_000398.pdf

2. Bosikos, E.A. YucneHnsie Metoasl : yueOHuk / E.A. Boskos. - 5-e uzn. - Cankt-IletepOypr: Jlanb, 2008. - 256 c. - ISBN
978-5-8114-0538-1. - TekcT : /1eKTPOHHBIH // DeKTpoHHO-O0MbmMoTeHas cuctema 'Jlanp' : [cait]. - URL:
https://e.lanbook.com/book/54

3. Typuak, JL./. OCHOBBI YMCIIEHHBIX METOIOB : yyeOHoe nocodue / JL.U. Typuak, I1.B. [InoTHHUKOB. - 2-¢ U3A., Iepepad.u AoIl. -
Mocksa : DUSMATIIUT, 2002. - 304 c. - ISBN 5-9221-0153-6. - Tekcr : 31eKTpOHHBIN // DIeKTPOHHO-ONOINOTe Has
cucreMa 'Jlanp' : [caiit]. - URL: https://e.lanbook.com/book/2351
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[Iporpamma aucruruiuasl "Yucnennsie merogpl'; 01.03.03 "MexaHuka U MaTeMaTU4eCcKOe MOJEIMPOBaHUE " .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.15 Yucaennvie memoowt

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 01.03.03 - MexaHuKa 1 MaTEMATUYECKOE MOJEJTUPOBAHKE

HpO(l)I/IJ'H; MOATrOTOBKHU:_MaTeMaTruieckoe U KOMIObIOTEPHOe MOJIEINPOBAHUE B ¢yHIaMEHTaIbHBIX W MPUKJIAAHBIX 3a/1a4ax
MECXaHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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