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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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[IporpamMmy auCHMIUTHHEL pa3padoTai(a)(u): gomeHT, K.H. (moueHt) HacuOymmn P.I'. (Kadenpa Teopun pyHKIWIA 1
MIPUOJTKEHUH, OT/IeIeHNe MaTeMaTuKm), rnasibul@kpfu.ru ; noment, k.H. (moueHt) Oxerosa A.B. (Kadenpa Teopun QpyHKITHA
¥ IpUOIMKEHNH, oTaesieHne MaTeMaTukn), 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:

OO6yyarnmuiicst, OCBOUBIINI UCIUTUIAHY (MOIYJIb):
IloJokeH 3HATh:

HEN, JIEXKAIINE B OCHOBE YUCJIEHHBIX METOJ0B, POJIb 9TUX METOJOB B COBp@MeHHOﬁ MaTE€EMATHUKE N MEXaHUKE, aJITOPUTMBbL
OCHOBHBIX aIlllIPOKCUMATUBHBIX METOAOB U YCJIOBUA UX TPUMEHNUMOCTHU.

JHosKkeH yMeTs:

OPUEHTHUPOBATHCA B IIOTOKE I/IHCbOPMaHI/II/I O YMCJIEHHBIX METOAAX, YMETh UX IPAKTUYECKU IIPUMEHUTH K KOHKPETHBIM
3aga4yaM MEXaHUKH.

I[OIDKGH BJIaJC€Th:

HaBBIKaMU MMPUMEHEHUA YUCJIEHHBIX METOAOB U JOBEACHUA PEIICHUA PA3JIMYHBIX KJIACCOB 3a/Ja4 10 4urciia.

JIOJ'DKCH AEMOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

K IPUMEHCHUIO U3BECTHBIX AJITOPUTMOB YHUCJICHHOIO PEHICHWA U ITIOCTPOCHUIO HOBLIX, AHAJIN3Y ITOJIYYEHHBIX PE3YJIbTATOB.

2. Mecto guctmmumasl (MoayJist) B ctpykrype OIIOII BO

HannHast qucrmruiHa (MOIyJb) BKMoYeHa B paszaen "B1.0.15 ducnurumast (Momym)" 0CHOBHOH MpodecCroHANHON
oOpasoBatesnbHON porpammsl 01.03.03 "MexaHuka 1 MaTeMaTHYecKoe MojearpoBanie (MaTteMaTH4ecKoe U KOMITbIOTEPHOE
MOJIeTUPOBaHNe B (DYHIAMEHTAIBHBIX U PUKJIAIHBIX 33/1a4aX MEXaHUKH)" ¥ OTHOCHUTCS K oOs3aTenbHoi yactu OITOIT BO.

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

3. O6'beM qUCHHMILIHMHBI (MOYJisI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX Ha
KOHTAKTHYIO PadoTy 00y4awIuxcsa ¢ npemnogasareemM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOATEIbHYIO
patoTy 00y4yaromuxcs

OO01mas TpyJOeMKOCTb AUCHUILIMHBL COCTABIISIET 7 3a4eTHbIX (ble) enuHuI(bl) Ha 252 vyaca(oB).

KonrakTtHas padora - 124 gaca(oB), B TOM 4uciie JeKIuu - 62 Jaca(oB), IpaKTHUECKHe 3aHATHS - 62 yaca(oB), 1ab0paTOpHBIE
padoTs! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOMN padoThl - O yaca(oB).

CamocrosrtenbHas padota - 101 yaca(oB).
KouTposns (3auét / 9x3amen) - 27 yaca(oB).

Popma MpomMeRyTOYHOr0 KOHTPOJIS JUCIUIUIMHBL: 3a4eT B 4 ceMecTpe; 9K3aMeH B 5 ceMecTpe.

4. Conep:xaHue QUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PatoThl 0 JUCHHILINHE (MOIYJIIO)

Buap! 1 yachl KOHTaKTHOM padoThI, Camo-
HX TPYAO0EMKOCThb (B yacax) cTod-
N Pazeant qucuuminnbt / Ce- Texuun, lexnun(lIpaxtu-[lIpakTu-JIadopa-Iaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢opme BansTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | copme | Bcero | popme | OoTa
1. |Tema 1. BBenenue B UncjieHHbIE METOIbBI 4 1 0 0 0 0 0 0
2. (Tema 2. MnTepnonupoBanue (pyHKIM 4 8 0 8 0 0 0 10
3 Tema 3. Hanmmyuiiee npubmmkeHue (pyHKIHNA 4 4 0 4 0 0 0 10
DSAEKT
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
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
4. Tema 4. I[IpuOakeHHOe BHIYUCIEHUE NHTETrPaoB 4 5 0 7 0 0 0 10
5 Tema 5. Metoap! perieHust CHCTEM JIMHEHHBIX 4 ] 0 7 0 0 0 9
anreOpanveckux ypaBHEHHU
Tema 6. [TpuOIMKEHHBIE METOBI PEILICHUS
6. [HeMHENHBIX YPaBHEHUH U CUCTEM 4 4 0 4 0 0 0 9
7 Tewma 7. Ilonnas u HacTuIHas MpOOIeMBI 5 4 0 ] 0 0 0 1
COOCTBEHHBIX 3HAUCHUI
Tema 9. [TpuOIMKEHHBIE METOBI PEIICHUS
9. |oObIKHOBEHHBIX AU (PepeHIINATbHBIX YPABHEHUI 5 10 0 10 0 0 0 15
Tema 10. [IpubnmxeHHbIe METO/IBI pEIICHNST
10. |ypaBHEeHUII B YaCTHBIX IPOU3BOAHBIX 5 10 0 6 0 0 0 17
11. Tema 11. HpI/I6HI/I>KCHHI>IE: METO/Ibl peIeHNs 5 g 0 g 0 0 0 10
WHTETpaJIbHBIX YpaBHEHUH
MToro 62 0 62 0 0 0 101

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. BBejeHue B 4YuCJIeHHBIE METO LI
IIpenmer u MeTO[ BHIYMCIIUTENIBHOM MaTeMaTuKi. OCHOBHBIC 3a1a4ui Kypca. OCHOBHBIE UCTOUYHHUKH U KJIACCU(DUKAITHS

HOFpeLHHOCTCIjI. CrocoOBI OLICHKHU HOFpCHIHOCTeﬁ. CBCHCHI/IH O MaTeMaTU4€CKOM MOJCJIMPOBAHUU U BBIYUCIIUTECJIBHOM
IKCIICPUMEHTE. KpaTKaH UCTOpHA pa3BUTUA YUCJICHHBIX METOAOB. UCTOPHUA PA3BUTHA alllIPOKCUMATUBHBIX METOJOB

Tema 2. UnTepnosmpoBanue (PyHKIUH

OO011ast MOCTAHOBKA 33Ja4l MHTEPIIOJNPOBaHKs (hyHKIUHA. Alredpandeckoe UHTepIorpoBaHue. VIHTeproIsauOHHbINA
noauHoM Jlarpanxa, cylecTBOBaHUe, €IMHCTBEHHOCTb, OCHOBHbIE (pOpMbI MpejicTaBiieHus. [lorpenHocTh MHTepHOIUPOBAHUS.
3agaua BHIOOpA Y37I0B MHTEPIIOIMPOBAHUA. MUHUMU3AIHS OIIEHKH OCTATOYHOTrO YieHa MHTEPIIOJIAIMOHHOrO MOJTMHOMA.
MHoroutensl YeObliieBa nepBoro poja.

Koneunsie u pa3aeJICHHbIE PAa3HOCTH. I/IHTCPHOHHHI/IOHHHﬁ nojuHoM HeoToHa. MHTCpHOHI/IPOBaHHG T10 PaBHOOTCTOAIINM
y3j1aM. (I)OpMyJILI HUHTEPIIOJIMPOBAHUA B HAYAJIE, KOHIIE 1 CEPENNHE Ta6JII/II_[I>I.

HHTCpHOJ’[HpOBaHI/Ie C KpaTHbIMH Y3JIaMU U €TI0 YaCTHBIC Cﬂy‘{aI/I.I/IHTepHOHﬂHI/IOHHHﬁ MHOTI'O4JICH 9pMI/ITa. OHCHKa
MOrpeIHOCTU KPAaTHOI'O MHTEPIOJIMPOBAHUA.

TpuroHomeTprueckoe MHTEPIOIUPOBAHHE.
NutepnonupoBanue (pyHKIMI IBYX MEPEMEHHBIX.

WHTepriompoBaHye CIUIAiiHaAMHU. OIpejie/ieHHe CIUlaiHa. VIHTeproAIMOHHbIE CIUIAaRHBI IEPBOro NMOPsIIKA: ONpeeseHue,
CYLIECTBOBaHHME, CANHCTBEHHOCTD, IOCTPOCHHE, allPOKCUMATHUBHBIE M 9KCTpeMalbHOe cBoiicTBa. KyOrdeckue CIutaifHbl 1 X
CBOWCTBA.

Tema 3. Hanyumee npuoJmkenne pyHKui

IMocraHoBKa 3a/ja4M HAMJTYYIIEro MPpUOIMKEeHUS (PYHKIMIA B JIMHEWHBIX HOPMHPOBAHHbIX TIPOCTPAHCTBAX. DIIeMEHT
HaWIy4IlIero nprommkeHusi(3.1.11.). CylecTBOBaHKE 3.H.II. B KOHEYHOMEPHOM TOIIPOCTPAHCTBE, €AUMHCTBEHHOCTD B CTPOTO
HOPMHPOBaHHOM IPOCTPAHCTBE, TPAKTUYECKOE MOCTPOSHHE B TUIIBOSPTOBOM IPOCTPAHCTBE.

Hawunyuiee cpeaHekBagparuueckoe npuosmkeHre. MHOro4IeHbl HAWTYYIIero CpeJHEKBaIPATUIECKOr0 PHOIMKEHHSI
(byHKLIMI, €AMHCTBEHHOCTD , IOcTpoeHKe. MeTo/l HauMeHBINX KBaapaTtoB. CpeqHeKBaipaThIecKie NpuOIMKeHs Ha
JMCKPETHOM MHOXECTBE TOYEK.

Hawmnydimee paBHOMepHOe npuOvkeHre (PyHKIME. MHOTOWISHb! HAMTy4Ilero paBHOMEPHOTO NPUOIVKeHNsT (DYHKLIHH,
eIMHCTBEHHOCTb, TPUMepHI TocTpoeHus.. Teopema YeObiiea 00 anbTepHAHCE. ANMPOKCUMATHBHBIE CBOWCTBA MTOJIMHOMOB
HAWTy4IIero nprormkeHust. I[IpuioxeHus TeOprur HaMIydIero NpuoIvKeHHsT K MHTEPIIOJISILIIOHHBIM IIPOIIecCaM.

Tema 4. IIpn6m:KeHHO€ BHIYHCJIEHHE HHTETPAJIOB

SAEKTPOHHBH
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ITocranoBka 3agauun. Keagparypnas ¢popmyia. Ilorpemnocts kBagpaTypHoil hopMyiibl. IHTepnoALMOHHbIE KBaJApaTypPHbIE
opmysl, ux cBoiictBa. IlpocTeiimue kBagpaTypHble (POPMYJIBL: IPSIMOYTOJIbHUKOB, Tpaneuuy, CUMIICOHA U OLEHKH UX
norpemHocteil. CocraBHble KBaapatypHele opmyiisl. KBagpaTtyphsie hopmysl Helorona-Koreca. KBagpatypHblie hopmyIinl
HaMBBICHIEH areOpanyeckoi CTeNeHn TOYHOCTH-KBagpaTypHble (hopMyJibl ['aycca, MX 4acTHbIE cTyyan U OLEHKH
rorpetHocTeif. OpToroHanbHble MHOTOWIEHBI M X CBOWCTBA. IPMMEPHI OPTOTOHATIBLHBIX TTOJIMHOMOB(MHOTOWIEHH YeObIiesa,
Jlexannpa, Axob6u, Jlareppa, Dpmura .

[TpubmkeHHOe BHIYMCIICHHE HECOOCTBEHHBIX MHTErpaoB. OCHOBHbBIE METOAB! MHTET PUPOBAHMS: 3aMeHa IEPEMEHHbIX, METO
BbIJIEJIEHNs] 0COOEHHOCTEH (MY JIbTUIUIMKATUBHBIA M aJQUTUBHBIH). [IpnOavkeHHOe HHTErpupOBaHUe CHIIBHOOCHMINPYIOIIHX
pyHKIIHL.

[pubnmxeHHOe MHTErpUpOBaHUEe IeproarYecKux pyHKIMi. KBagparypHsie (hopMyIibl MPSMOYTOJIBHUKOB - KBaIpaTypHbIE
(bopmyTbI HaMBBICIIIEH TPUTOHOMETPHUYECKON CTETIEHN TOYHOCTH.

O npuOIMKEHHOM BBIYMCIIEHUH MHOTOMEPHBIX UHTET PAJIOB.

Tema 5. MeToabl pelieHHsI CHCTEM JHHEHHBIX ajredpanyecKkux ypaBHeHHi

Knaccudpukauums meroznos. [Ipsmeie Meronpl. Meron 'aycca u ero moandukanmu. IIpuiiokeHus K BEIYACISHUIO
olpesieNuTelield 1 00paTHBIX MaTpuil. Meto nporoHku. Meros KBaipaTHOro KopHsi. HopMbl BEKTOPOB M MaTpHi.
Urepanrionnsie MeTonpl. Meton rmpoctoil utepatyu. Heo6xoaumoe 1 I0CTaTOUHbIe YCJIOBHS €ro CXOMMMOCTH. OIeHKH
norpemHocTi. Meton 3eiiesnis U yCIOBHS €ro CXOIMMOCTH.

CBsI3b pelleHus] CUCTEMBI JIMHEWHBIX aJIre0payecKuX YpaBHEHUH ¢ 9KCTPEMYMOM KBalpaTHYHOTO (pyHKIMOHaa. MeTox
HOKOOPAMHATHOTO CIycKa. MeTo HauCKOpeHILero Ciycka.

Croco0bl MOCTPOSHHS UTEPALIIOHHBIX MeTO0B. CTalliOHAPHBIE M HECTALIMOHAPHbBIE METOMBI. Y CKOPEHUE CXOJUMOCTH.
Yucna 00yCI0BICHHOCTH MAaTPUILL M CUCTEM JIMHEWHBIX aJireOpanyecKuX ypaBHEHUI.

O peleHnH I0X000YCIOBICHHBIX CHCTEM.

Tema 6. IIpu6JanskeHHbIe METOAbI PelI€HHsT HEJTMHEHHBIX YPABHEHU! M CHCTEM

Henuneiinoe ypaBHenue. Otnenenne Kkopael. Teopema o cxaTeix oToOpaxeHnsx. Merop rmpocToi urepanun. CXoAuMOCTb 1
OLIEHKa ITOrPEeNTHOCTY MeTo/ia pocToi urepaunn. Meroa HelotoHa 1 ero Mogudukarmy. CXOAUMOCTb 1 OLIEHKH
TIOTPEIITHOCTH.

CucremMbl HeMMHEWHBIX ypaBHEeHUL. MeTtoasl pocToil utepauuu v HeloroHa. Metopp! ciycka. CKOpPOCTh CXOJMMOCTH
UTEPALIMOHHBIX METO/IOB.

Tema 7. IlosiHasA B YacTHYHAS POOJIEMbI COOCTBEHHBIX 3HAYEHUIT

CoOcTBeHHBIE YKCIa 1 COOCTBEHHBIE BEKTOPA MATpPHL]. XapaKTePHCTHIECKUI MHOrOWIeH. PelieHue nonHoi npodiiemsl
coOcTBeHHbIX 3HaueHuil. [IpeodpazoBanue nonodus. Meron Bpamenuii. Meroa [JanuneBckoro. Yactuunas npodiema
COOCTBEHHBIX 3HaUCHHMIL. VITepallMOHHBIe METO/IBI PELICHHSI YACTUYHOM IPOGJIeMBI COOCTBEHHBIX 3HAUCHHMIL.

Tema 9. IIpn6M:KeHHbIE METOIbI PeIeHHsI 0OBIKHOBEHHBIX U (hepeHIUANbHBIX YPABHEHH

YucnenHoe nuddepenimpopanue. Kiaccudukaiums METOI0B pellieH!s] OObIKHOBEHHBIX AU DepeHIINaIbHbIX yPaBHEHH.
MerTop nociefoBateabHbIX NPUOIMKEHNA. MeTo| CTeeHHbIX PSLOB.

YuicneHHble METOAIBL: SIBHBIE U HESIBHBIE, OHOIIArOBble ¥ MHOromarossie. ITopsanok metoga. 3agava Komwm s
OOBIKHOBEHHOTO JM(hdpepeHIIMaIBHOrO ypaBHEHN MepBoro nopsaka. Merox Ditnepa. [IpaBuiio qBoiiHOTO NepepacyeTa.
Crnioco6 Pynre-KyTTa noctpoeHust airopuTMOB YHMCIIEHHOTO perenust. [ aBHbIi wieH norpemmHocty. [Ipasuiio Pywre.
DKCTPaNOIALMOHHBIA U UHTEPIOJIALMOHHBINA MeToAbl Anamca. PacyeTHble (hopMyJIbl 1 OLIEHKH MOTPEIIHOCTH.

[psimbie MeToabl. MeToz cetok. OcHOBHbIE OHsATHUS. [TocTpoeHe pa3HOCTHBIX CXEM, Pa3pelIMMOCTb. AlPOKCHMAIIHSI.
ycToYnBOCTh. ITorperHocTs npubimkeHHbIX peliennii. CxoaumocTh MeTojia ceTok. OG0CHOBaHUE METO/IA CETOK IS
IpaHUYHOM 3afaun Au(epeHINATFHOTO ypaBHEH! BTOPOTO MOPSIIKA.

[IpoekLMoHHbIE METO/IBI pellieHHs] OOBIKHOBEHHBIX IH(hepeHIINaNbHbIX YPAaBHEHUI: METOZ MOMEHTOB, MeToz [ ajiepkuHa,
METO]] HAMMEHBINX KBa/IPaToOB, METOA KOJUIOKau. O pa3pelMMOCTH BEIYHCIUTENBHBIX CXEM M CXOAUMOCTH TPHOJIMKEHHBIX
pelieHni. DIeMeHTH! 001Iel Teopry NPUOIMKEHHBIX METOJJOB aHAJIN3A.

Tema 10. [Ipu6amkeHAbIe METO/ABI PEIIEHHS] YPABHEHHIT B YaCTHBIX NP OM3B0/IHBIX

Kraccudukanys ypaBHEHMIA B YaCTHBIX ITPON3BOHBIX: TUIIEPOOINYECKOe, SIUTMITHYECKOE, Tapadomyeckoe. PasHOCTHBIE
MeTobl (MeTo[| ceToK). CriocoOb! MOCTPOSHMUST PA3HOCTHBIX CXEM. Y CTOMUYMBOCTD PA3HOCTHOW CXEMbl. ATIIPOKCUMAIIUS
pasHocTHOM cxemoit auddepeHnnanbHoi 3a1aun. CXOIMMOCTh PA3HOCTHON CXeMbl (TTPUOJIMKEHHBIX PEIIeHUH, TIOJIyYeHHBIX 110
MeToJy ceToK). Teopema 0 CBA3M alMpOKCHUMAIUK ¥ yCTOMIUBOCTH CO CXOIMMOCTBIO.

PasHoCTHBIE cXxeMbl pellleHns] CMEIIaHHBIX 3a/1a4 [yIsl YPaBHEHHsI TETUIONPOBOJHOCTH( MapadoiIuyeckui THIl). SIBHbIE 1
HEsIBHbIE CXeMbl, YyCTOWYHUBOCTD , AIIIPOKCUMAIIUS, CXOOAUMOCTb, YUCIeHHas peanu3anys. CreKTpaJbHblii MPU3HAK
ycroitunBocTU( npusHak Heiimana).

MCTO,[[ CCTOK PCIICHMA 3a1a1n Ko u cMmermanHoi 3aJa4M OJid BOJIHOBOI'O ypaBHeHI/IH( FI/IH€p6OHI/I‘ICCKI/II71 TI/IH).

Mertogn ceTok perenus 3agaun Jupuxie mist ypaBHeHus [lyaccoHa(/umMNTUYECKUid TUI). ANMPOKCUMAIS TPAHUYHBIX
YCJOBUH.

HpOCKHI/IOHHBIC METOAbl PCHICHUA ypaBHCHI/IfI B YaCTHBIX MTPOU3BOJAHBIX.
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Tema 11. [Ipu6am:xkeHHbIE METOBI PElIeHUSI HHTETPAJbHBIX YP aBHEHHI

[oHsTHE KOPPEKTHOI MOCTAHOBKH 33Ja4d PEIIeHHs ONepaTopHOro ypapaeHus. Kiaccugpukarms nHTErpaabHBIX YpaBHEHUI.
[IpubmkeHHBIE METOIBI PEIICHNS MHTET PAJIbHBIX YpaBHEHUH Pperoibma: MeTo ] BHPOKICHHBIX sIEp, METO KOJUIOKAIIHH,
METOJI MOMEHTOB, METO]] HAMMEHBIIINX KBAaIPaTOB, METOJ MEXaHMYECKHUX KBaJpaTyp, BOIPOCH ux cxoguMoctr. O MeTomax
PpelleHnsI MHTErpaTbHBIX YpaBHEHHUI IEPBOroO poja.

5. IIepedyeHb y4eOHO-METOUIECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMXCcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenbHas paboTa MoIpasaensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTesibHas paboTa 00yYaIoMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCHMIUIMHBI, TaK U MIPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTebHON paboThl 00yYaloecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHMs1, HATIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUIA 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U TPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUILJIHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00yUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil M SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaMm CHelUaIMTeTa, porpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucTepeTBa odpasoBanust Poccuiickont Peneparmm Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTHBU3ALNN
CaMOCTOSITEJIBHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHII "

VYcraB (eaepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazaunckuii (ITIpuBoBKCK M)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BATENIbHOTO YUPEKIEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblil yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaibHOrO yHUBEpCUTETa

6. ®OH/] OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

@DoH/ OLIEHOYHBIX CPEACTB 110 AUCLUIIIMHE (MOIYJI0) BKJIIOYAET OLIEHOUHbIE MaTepUallbl, HallpaBJIEHHbIE Ha TPOBEPKY OCBOEHHUS
KOMIIETEHIIMI, B TOM YMCJIE 3HAHUI, YMEHUI 1 HaBbIKOB. POH/I OLIEHOUYHBIX CPECTB BKJIIOYAET OLIEHOUYHBIE CPE/ICTBA TEKYILETO
KOHTPOJISI U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHOH aTTeCTaIUN.

B (oHe O1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLIUILIUHE (MOYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTAHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIEAYPbl OLIEHUBAHUS 1J151 KaXKI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHHU OLIEHUBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLIEHOYHBIX CPEACTB, BKJIIOYadA TpeéOBaHI/IH, MMPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10u1nxc5{, AE€EMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe UCIMIUIMHBL (MOJIYJIsl) MPEAIoJaracT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOH mTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBaHUHM 3aKmoueHHbIX KDY norosopos ¢
MIPaBOOOIAJATEISIMUA;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromuecs mojyJyanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEIbCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMHK TI0JIb30BaHUs1 HaydHOH OHOINOTEKON.

DJIeKTPOHHbIE U3aHUSI JOCTYITHbI AUCTAHIIMOHHO U3 JII0OOM TOUKH MPU BBEAEHUH 00YJAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIN yHUBepcuTeT" . [Ipy HCONb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIDIAPA) KaKIOTO U3 U3JaHNI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTOHUTENFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4arolierocsi U3 Ynclia Jiuil, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCIUILIAHY.
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[epeueHb OCHOBHOI M IOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Scopus - scopus.com
Enunoe obpasoBarenbHOe OKHO - http://window.edu.ru/
OO01epoccuiickuii MateMaTu4eckuii nmopran - http://www.mathnet.ru/

9. MeToauyecKHe YKa3aHUA A 00YUAIOMMXCSA 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Buj paéor MeToauuecKkne peKoMeHIamun

JEKLMH B xope IeKIMOHHBIX 3aHATHI BECTU KOHCIIEKTUPOBaHKe yyeOHOro Matepuaia. OOpaiarh BHUMaHUe Ha
KaTeropuu, popMyJMPOBKH, PACKPHIBAIOLINE CONEPKAHUE TeX WIIM MHBIX IBJICHUI U IIPOLIECCOB, HAyYHBIE
BBIBOJIbI ¥ IPAKTHYECKHE PEKOMEH/IALINH, TIOJIOKHUTEJBHBIH OIBIT B OPATOPCKOM HCKyccTBe. JKenarenpHo
OCTaBUTh B PaO0OYMX KOHCIIEKTaX MOJIs, HA KOTOPBIX AeJIaTh IIOMETKH U3 PEKOMEHI0BAaHHOM JINTEPATY B,
JOTIOJHSIONIME MaTeprall NPOCTyIIAHHOM JIEKIUH, a TAKXKe MOAYEPKUBAIOIINE 0COOYI0 BaXKHOCTb TEX WJIM MHBIX
TEOPETUYECKUX MOTOKEHUIA. 3a/1aBaTh MTPENOAABATENIO0 YTOYHSIOIIIE BOIIPOCH C LIEJIbIO YSCHEHHS TEOPETHUECKHUX
TIOJIOXKEHNH, pa3peleH s CIIOPHBIX CUTYaIH.

IMPAKTUYCCKHUEC II,J'IH BBIITIOJTHCHU A pa60T1>1 Ha IMPAKTUYCCKUX 3aHATHUAX CIICAYET U3YUYUTh TeOpCTI/I‘{eCKI/Iﬁ Marepual 1no

3aHATUA COOTBeTCTByIOLHeﬁ TEME, BHUMATEJIbHO BBICJIYIIATh U IIOHATH PEHICHUE TUITIOBOT'O 3aJaHH1A, pa306paHH0r0
npenogaBaTeyieM U IMPOBECTU pELICHUE HpeHIIO)KeHHOﬁ 3agayvu. B nocjaeayoumeM, nu3yumB NIpUEMbl U pa3IMIHbIC
THUIIBI JOKA3aTEJIbCTB , MOKHO MEPEXOAUTH K PEHICHUI0O HECTAHAAPTHBIX 3a1a4.

CaMoCTOSI- CamocrosTesbHas padoTa CTy/IeHTa ITpe/oiiaraeT u3yueHre 1 3akperieHre MaTepraa, U3JI0KeHHOTO B paboyeit
TeJbHas padoTa | MporpaMMe JUCLIUIUIHBI BHE ayAUTOPHBIX 3aHSATHI, BHIIOJHEHUH JOMAIIHUX 3aJaHUI. TOATOTOBKE K
KOHTPOJIBHBIM pa0OTaM, COCTABJIEHUH KOMITBIOTEPHBIX IPOrPaMM U COOTBETCTBYIOIIMX OTYETOB.
CamocrosTesbHas padoTa SBJISIETCS OJHON U3 BaXKHBIX COCTABIISIONINX 00pa30BaHMS.

3a4eT IIpu noarotoBke k SAYETY HeoOXx0oauMo onuparthCes, Mpexe BCero, Ha JISKITUH, a TAKKe Ha HCTOYHUKH,
KOTOpBIE pa30UpasIMCh HA CEMHHApaX B TeyeHre ceMectpa. OTBET Ha 3a4eTe MperoiaraeT MojHoe U
TIOCJIEIOBATENIbHOE U3JI0KEHHE M3YIEHHOTO MaTepraia, a TakkKe JEMOHCTPALIUIO0 CIOCOOHOCTH Y TOTOBHOCTH
MPUMEHUTDb MOJYUYEHHbIE TEOPETUUECKUE 3HAHUS K MPeJIaraéMbIM MPAKTUYECKUM 3aIaHUSIM.

9K3aMeH JIJ1sl MOArOTOBKY K 9K3aMeHY HEOOXOAMMO COTJIACHO MPOrpaMMe JUCLUILUIMHBI M BOIIPOCOB K IIPOMEKYTOYHOM
aTTEeCTaIluy OCBOUTh TEOPETUIECKHIE OCHOBBI, 3aKPEIUTh MOy IEHHBIE TPAKTUIECKIE HABBIKH, HCIIOJIb3YS Kak
MaTtepuai ayAUTOPHON (hOPMBI POBECHHS 3aHATHM, TAK ¥ PEKOMEH/IOBAHHYIO JINTEPATypy, MOATOTOBHUTh
TepedeHb BOIIPOCOB HAa KOHCYJIbTALIMIO MTPETIOJaBaTeNo M OOCYIUTh UX C HAM.

10. ITepeyenb nHQ OPMAIMOHHBIX TE€XHOJOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYas MepedeHb MPOrpaMMHOTo odecrnedeHnst 1 HH(pOPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEILHOTO MPOLIecca MO TUCIUILTIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsl OCYIIECTBJIEHHS 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILIHHE (MOIYJII0)

MatepuaibHO-TeXHHUECKOe 00ecreueHre 00pa3oBaTeIbHOr0 MPoIecca Mo AUCIUILIAHE (MOIYJIO) BKIIIOUAET B ceOs1 CleqyoIIne
KOMIIOHEHTHI:

[NomemnieHust 4151 caMOCTOSATETBHON paboThl 00YYAIOIINXCs, YKOMIUIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOebIo (CTOBI 1
CTYJbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHHUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecriedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VuebHble ayAUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeneM, yKOMIUIEKTOBaHHbIE CIIEIMATN3UPOBAHHON MeOebio (CTOMBI
U CTYJIbsI).

KOMHI)IOTep W [IPUHTEP JIA pACIICYaTKH Pa3ddTOYHbIX MATEPUAJIOB.
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MynsTUMeauiHas ayAUTOPHUS.
KommnbioTepHbIi Kitacc.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYal0NUXCs HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa3OBaTCHBHOM IIPpOIECCE MPUMEHAIOTCA CIIEAYIOIUE METOABI 1 TEXHOJIOTUH, 06nerqa10mne
BOCIIPpUATHE I/IHCbOpMaHI/II/I O6y‘IaIOHII/IMI/IC5{ HUHBaJIMJAMH U1 JIMOAMHA C OTPaHUYECHHBIMH BO3MOKHOCTAMU 310POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIs €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(opmbl, yIOOHBIE 1711 Pa3IMYHBIX M10JIb30BATENIEH;

- CO3JaHUE€ KOHTCHTA, KOTOp];Iﬁ MOJKHO IIPEACTABUTD B PA3JIMYHBbIX BUAX 0e3 NOTCPHU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U I/I306pa)K€HPII>JI 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIABUATYPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY k€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJIyXa MOJTy4Yaad HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUEC MIPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOH.[I/IX BO3MOXHOCTb OCBOCHUA HABLIKOB 1 yMeHI/IfI, (l)OpMI/IpyeMBIX
,I[HCL[HHJIHHOf/i, 3a CUET AJIbTEPHATUBHbBIX CHOC06OB, B TOM 4MCJI€ BUPTYAJIbHBIX na60paT0p1/H7I " CUMYJIAITMOHHBIX TCXHOJIOFI/Iﬁ;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH [UIs Niepeaauyn MH(GOpMaluy, OpraHu3aliy Pa3iniHbIX (popm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEIECHUsI TPEHUHIOB,
OpraHu3alvK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL OpraHnu3altun (bOpM TEKYyHWIEro u NpoMeKyTO4YHOI'O
KOHTPOJIA;

- YBeJIMUYCHHUE MPOAOJIKUTEIBHOCTY CIaul 00yJaIONMMCsT MHBAIUIOM WM JIAIIOM C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbSI
(popm mpoMekyTOYHOH aTTecTaly MO OTHOIIEHHIO K YCTAHOBJIEHHOW MPOJIOJKUTENLHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B IMUCbMEHHOMN (I)OpMC, - He Oostee uem Ha 90 MHMHYT;

- TIPOZIOJIKUTENIBHOCTH MOAIrOTOBKY 00YYAIOLIerocs K OTBETY Ha 3a4€Te MM 9K3aMeHe, IPOBOJMMOM B YCTHOI (hopMe, - He
6osee yeM Ha 20 MUHYT;

- IPOJIOJKUTENIPHOCTH BBICTYILICHUS 00YYaloNIerocst py 3aliuTe KypcoBor paGoThl - He OoJiee yeM Ha 15 MUHYT.
Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PT'OC BO u yue6HbIM 1utanoM no Harpasienuio 01.03.03

"MexaHHKa 1 MaTeMaTH4YecKoe MOJIeTIMpPOoBaHue” U MpO(IIo IIOArOTOBKY "MaTeMaTHieckoe M KOMITBIOTEPHOE MOJICTTUPOBAaHUE
B (PyHIAMEHTAJIbHBIX U MPUKJIAJHBIX 3a/1a4aX MEXaHUKH' .

SAEKTPOHHBH
Crpanuna 8 u3 10. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



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

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

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

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: 2024

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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