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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 pa3padoTaii(a)(u): JOIeHT, A.H. (mpodeccop) 3aaBopHoB O.A. (kadenpa IPUKIaJHON MATEMATUKU 1
HCKYCCTBEHHOTO MHTEJUIEKTA, OT/IeIeHIe IPUKJIaJHON MaTeMaTuky u uHgpopmatukn), Oleg.Zadvornov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-2 CriocoOeH pa3pabaThiBaTh U pa3BUBATh MATEMATUUECKHUE METO/IbI MOJIEIUPOBAHUSI OOBEKTOB,

[POLIECCOB U CUCTEM B 00J1aCTH PO(ECCUOHATBHOM JIeATEeIbHOCTH

TIK-2 CriocoOeH Kk MPOBEACHUIO HAYYHO-UCCIICAOBATCJIbCKHUX pa3pa60TOK IO OTACJIbHBIM pasfiejiaM
[TCMBbI

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):
IoyokeH 3HATh:

3HaTh OCHOBHI MaTeMaTUYE€CKOTO MOAEIMUPOBAHMUSI, YUCIEHHBIX METOJIOB pellleHus 3a7a4u; MaTeMaTUUeCKuil armnapar,
npeHa3HAYSHHBIN 11 00pabOTKK Pe3yJIbTaTOB IMITUPUIECKOrO MCCIICTIOBAHMS.

3HaTh IMMprUeEMbI, METObI, CITOCOOBI q)OpMEUIPBaLlHH O6'I)€KTOB, IponeccoB, SIBIIEHUN U peaM3alrIio X Ha KOMIIBIOTEPE,
JOCTOUHCTBA U HEJOCTATKH PA3JIMYHBIX CII0COO0B npeacTaBJICHUSA MOHCHGﬁ CUCTEM.

3HaTh BUJIBI MOJIENIEH MTPOLIECCOB U CUCTEM M UX KJIaCCU(PUKALMIO; PUHIUITEI MOAEIMPOBAHNS;
3HaTh S3bIKM IPOrPAMMUPOBAHM S, OMOINOTEKN M TTAKETHI IIPOT PAMM.

3HaTh aJTOPUTMBI OLICHKH KAuecTBa U [TapaMeTpOB MOJEJIel; METOI0JIOTHIO pa3paOOTKU U HATIPABJIEHUS Pa3BUTHS
MaTeMaTUIECKHX METOJOB MOJEIMPOBAHMUSL.

3HaTh MeTOIbI 0OPAOOTKY, aHATM3a U 000O0IIEHHS OTEeYeCTBEHHOTO U MEXTyHapOJAHOTO OMbITa B COOTBETCTBYIOIIEH 00IacTu
HCCJIEIOBAHUH, METO/IbI 0000IIEeHNsT M 00paOOTKU HAYYHO-TEXHUYECKOM MH(OPMAIIK, METOIbI AHAIN3a HAYYHBIX JIAHHBIX,
METO/Ibl ¥ CPEJICTBA TUIAHUPOBAHUSI M OPTAHU3AIIUK UCCIIEJOBAHUI 1 Pa3pad0TOK, METO/IbI POBEIEHNSI SKCIIEPUMEHTOB U
HaOJIIOIEHUI.

JHoKeH yMeTs:

YMeThb UCTIONB30BaTh MATEMATUUECKUIA annapat 1Jis 00paOOTKY pe3y/IbTaTOB SMIMPHUYECKOrO UCCIIENOBAHMUST; NCIIOIb30BATh
YHCIIEHHbIE METOABI /IS PEIleHHs 3a/la4 PeJMETHOH 00IacTH.

Ymetn NPUMEHATH METOJbI U TEXHOJIOTMU MATEMATUIECKOTI'O MOACJIMPOBAHUA I/IHCI)OpMaL[I/IOHHI)IX U UMUTallMOHHBIX
MOHCJ’[Gﬁ; TOYHO U rpaMOTHO CTPOUTb MATEMATHUYCCKHUE MO/JICJIN U COBEPIICHCTBOBATDb UX.

VMerb pazpadaThiBaTh MPOrpaMMHOE 00ecreUeHre, MpeIHa3HAueHHOE /IS BHIIOJIHEHUS aHAJIM3a JAHHBIX U OLIEHKU
a/IeKBaTHOCTH TOJTyIEHHBIX MOJEJICH.

VMeTh POBOAKNT HAyYHbIE IKCIIEPUMEHTBI, IPUMEHSATh METOIbI aHAM3a, 00PAa0OTKY 1 00OOIIEHH)S HAYYHBIX JAAHHBIX,
HAYYHO-TEXHIMIECKON MH(OPMAIIUHU, COCTABIISATH OTYETHI [0 TEME HIIH 110 PEe3yJIbTaTaM [POBEICHHBIX SKCIICPUMEHTOB,
0(hOPMIISITH Pe3yJIbTAThl HAYYHO-MCCIIEOBATEIbCKUX U ONBITHO-KOHCTPYKTOPCKHX PadoT, peluarh 3a1a4n aHATMTHIECKOTO
XapakTepa, Mperoaraioiime BHioop 1 MHOroooOpasue akTyalbHbIX CIOCOOOB PEIIeHHUSI.

JlomxeH B1aaeTh:

Bnagets MaTeMaTUYECKUM arnmnaparom Ijid 06pa6OTKI/I PE3YJILTATOB SMIIMPHUYCCKOI'O UCCIICNOBAHNA; YMCIICHHBIMHA
METOJaMM pelICHUs 3aJa4 HpeHMeTHOﬁ objacTu. Bnanets MeTogamu u TEXHOJIOTUEH MaTeMaTUYECKOro MOJC/IMPOBAHUA
I/IH(bOpMaL[I/IOHHbIX 1 UMHUTAIIMOHHBIX MO,HCJ'[eﬁ; HaBbIKaMH pa3pa60T1<1/1, Pa3BUTHA U COBEPHICHCTBOBAHUA MATEMATUICCKUX
MOHCJ’[eﬁ. Bragets HaBbIKaMy aHAIM3a JAHHBIX U OLIEHKU aJIeKBaTHOCTH TMOJIYYCHHBIX MOHCHCﬁ.BHaHCTL HaBBIKaMU
IMporpaMMHrpoOBaHus B KOMIIBIOTEPHBIX CUCTEMAX MOJC/IMPOBAHUA.

Biaziets onbiTom cOopa, 00paboTKH, aHaI3a U 0000IIEHHs TIEPEIOBOr0 OTEYECTBEHHOTO U MEK/IyHAPOIHOTO OIIbITA,
Pe3yJIbTATOB IKCIIEPUMEHTOB M UCCIIEJOBAHMUI B COOTBETCTBYIOIIEH 00JIACTH 3HAHUH, OIBITOM MPOBEACHUsI HAOIIOACHUI 1
M3MEPEHHi, COCTABJICHHS UX OMUCAHUN W (pOPMYIHPOBKH BHIBOJIOB, OMBITOM IIPOBEJCHNUS HAYYHBIX SKCIEPIMEHTOB, OIBITOM
PpeleHuns 3a1a4 aHATMTUIECKOTO XapakTepa. BiaseTs ormsITOM cOCTaBICHHUSI OTYETOB II0 TEME WIIH 110 pe3yibTaTaM
TIPOBENICHHBIX YKCIIEPUMEHTOB, OITHITOM BHEIPEHUS Pe3yIbTaTOB HCCIASIOBAHUN 1 Pa3paboTOK

2. MecTo nucuumiuabl (MoayJas) B ctpykrype OIIOII BO

SAEKTPOHHBH
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HanHas aucuurimHa (MoayJib) BKoueHa B pasaen "b1.B.JIB.02.01 Juciurivzel (MoAy/in)" 0CHOBHOHN npodheCCUOHATIbHOI
obpazoBarenbHON porpammbl 01.04.04 "TIpukiangHas matemarika (MeTopl MATEMATUIECKOTO MOJICTIMPOBAHUS)" U OTHOCUTCS
K JucuuiuiiHaM 1o Beiobopy yactu OITOIT BO, gopmupyemoii yaacTHUKaMK 00pa3oBaTebHbIX OTHOILEHHH.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O0bemM aUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHHHIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0yyamuxcst

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIET 3 3a4yeTHbiX (bie) enunuil(bl) Ha 108 yaca(oB).

KonraktHas padora - 34 yaca(oB), B TOM YKCJIE JIEKITUH - 34 yaca(oB), mpakTUdecKue 3aHaTus - 0 yaca(oB), 1a00paTOpHBIE
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHO!N padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 38 vaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: K3aMeH B 3 cemecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI PadoThI, Camo-
HX TPYA0EMKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumne: / Ce- Ulexkuun, Texmun{IIpaktu-[lIpakru-Jlagopa-Iadopa- TeJb-
MOy sz MECTP| Bcero | B 3J. |4eckue | YecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. [Tema 1. Havana TeH30pHOro aHaIM3a. 3 4 0 0 0 0 0 4
2. [Tema 2. Kunematuka CIUTOLITHOM Cpeibl. 3 4 0 0 0 0 0 4
3. |Tema 3. [JuHaMuKa CIUIOIIHOMN CPEABL. 3 4 0 0 0 0 0 4
4. Tema 4. Onpenesnsionye ypaBHEHUsI CIUIOIIHON 3 4 0 0 0 0 0 4
cpenpl.
5. [Tema 5. I'mgpomexaHuKa. 3 4 0 0 0 0 0 4
6. (Tema 6. Teopus yrpyrocTu. 3 4 0 0 0 0 0 4
7 Tema 7. BapualiuoHHble TPUHIUIIBL TMHEHHON 3 4 0 0 0 0 0 4
TEOPUH YIIPYTOCTH.
3. Tema 8. DiemeHTapHas TEOPUsi U3rUOA CTEPIKHEH. 3 2 0 0 0 0 0 6
9. |Tema 9. 3anaun 06 U3ruode TIIACTUH. 3 4 0 0 0 0
MToro 34 0 0 0 0 0 38

4.2 Coaep:xaHue JUCHUIIMHBI (MOYyJIs1)
Tema 1. Hauasna TeH30pHOT0 aHAJIU3a.

BBosITCS MOHATHS BEIIECTBEHHOTO JIMHEHHOTO MPOCTPAaHCTBA, KOHEYHOMEPHOTO €BKJINIOBA IIPOCTPAHCTBA, Pa3INIHbIC THITBI
0a3KCOB EBKJIMIOBA pocTpaHcTBa. [loHsATHE TeH30pa (JIMHEHHOTo oneparopa ). ONUCHIBAIOTCS pa3IMYHbIC KJIACCH TEH30POB!
CHMMETpPUYHBIE, KOCOCHMMETPHYHbIE, OPTOroHaIbHbIE. VI3y4aloTcsi MX CBOWMCTBA. BBOASATCS MOHATHS BEKTOPHBIX U TEH30PHBIX
(pyHKIIMIT CKaIPHOTO M BEKTOPHOTO aprymeHTa. [Jaorcs ocHOBHBIE (hopMyJIbl AuddhepeHIIMPOBAHUS TAKUX (DYHKITUI.
BoiBogsTcs (hopMyITbl KOOPAMHATHOTO MpecTaBieHus AnddepeHIMaTbHBIX OlepaLHi.

Tema 2. KunemaTrnka CnjIomHoil cpe/bl.

OrpesiensioTcs CHCTEMa OTCYETa, OTCUETHAS M aKTyalbHasi KOH(UTypalus Tea, aedopManus Tesa. BBoasrcs ocHOBHbIe
XapaKTEepUCTUKH AehOopMaliu: TpaJueHT aedopMarLii, Mephl JedopManuu, TeH30p AedopMaliy, TeH30p OECKOHEYHO MaJIbIX
Jedopmanmii. OnmchBaeTcs (PU3MYESCKUNA CMBICT KOMIIOHEHT COOTBETCTBYIOIIMX MAaTpPHILI B PA3/IMYHBIX CHCTEMAaX KOOP/MHAT.
BBoauTcst IOHsATHE TEH30pa CKOpocTel aedopManuy. YKa3blBaIOTCS CIIOCOOBI €r0 BBIUMCIICHHS. Y CTAHABIMBACTCS CBSI3b
MEk/y OTCUETHBIM U IIPOCTPAHCTBEHHBIM OIMCAHUEM JBIKEHHS Tesla. BEIBOIUTCS MHTErpabHOE YpaBHEHHE OalaHca MacChl.

Tema 3. /InHaMHuKa CIVIOIIHOH CPebl.

Crpannua 4 u3 10.
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BBOHf{TCﬂ OCHOBHBIE dKCUOMBI TMHAMUKU B paMKax MEXaHUKU CILIOIITHOM Cpenabl. ,Z[OKZBI)IBaCTCH TeopeMa Ko o
CylI€CTBOBAHUN U CUMMETPHUU TEH30pa Hapr{)KeHI/Iﬁ B Ka)KIIOﬁ TOYKE aKTyaﬂbHOﬁ KOH(l)I/IpraHI/II/I TEIa. IIOKaBLIBaIOTCf{
TEOPEMBI O MPEACTABJICHUN 3aKOHOB IBUKEHUA B MEXAaHUKE CILIOIITHOM Cpeabl B BUIE ILI/ICl)(l)epCHLII/IaHI)HI)IX ypaBHCHPIfI.
,HOKZBI)IBEICTCH OCHOBHas T€opemMa O TIOJTHON 9HEPIruM TeJia B paMKaX MEXaHUKHN CILIOIITHOM Cpeabl.

Tema 4. Onipegensioniue ypaBHeHUs CIVIONIHON cpebl.

DopMyIHUPYIOTCS OCHOBHBIE aKCHOMBI TEOPUU OMPENESIONNX COOTHOIEHUI B MEXaHUKE CIIJIOIIHOM Cpe/bl: akCHOMa
JIOKJILHOCTY 151 ONPEEIISIONNX COOTHOIIEHHUH ITEPBOTo MOPS/IKA U aKCMOMa MHBAPUAHTHOCTH T10 OTHOIIEHHIO K BHIOODY
cHCTeMBI OTcUeTa. JloKa3blBaeTCs TEOpPEMa O JOIyCTHMOM BHJIE ONpPeIeIAoIMX CoOTHoIIeHH!. [laeTcs

kJaccuukanys Tes (CIUIOMHbBIX cpel). [aloTcs ONMCcaHusl ONpeessIoMX COOTHOUICHUH 1151 B3KOYIPYTHX, YIIPYTHX TeJ,
BA3KHUX KUIKOCTEN, MOEATBHBIX KUIKOCTEMN.

Tema 5. 'mapomMexaHuka.

YpaBHEHMsI ABMKEHUS BSA3KOH kuaKocTH (cucteMbl HaBbe - CToKca). AHanmm3 (hpU3HMIECcKOro cMbIC K03 (pHUIIEHTOB
MIPOCTPaHCTBEHHOTO oneparopa cucteMsl HaBbe - CTokca (k03(hhUIMeHTOB BA3KOCTH). Y CIOBUS HEPA3PhIBHOCTH MOTOKA U UX
(usnaeckuit cmpicit. [Ipumepsl TpOCTEHIINX 3a4a4 TEOPUH BA3KHX KUIKOCTEH JOITYCKAIINX TOYHOE

peleHye. Y paBHEHHUs TIOTPaHUYHOrO CJI0s (BBIBOJ U JIeMEHTapHbIi aHamm3). CucTeMa ypaBHEHUH ra30BOil AUHAMUKH JUIs
HEeBA3KOro rasa. IIoBepXHOCTU CHJIBHOTO U CJIA00TO pa3phiBa. Y CJIOBUs Ha CKauKe.

Tema 6. Teopus ynpyrocru.

Ynpyroe Teno, u30TpoIrHoe ynpyroe Teso. M30TporHoe yrpyroe Teio B paMKax TeOpHU OECKOHEYHO MabIX Je(opMariuii.
Koaddrmuments Jlame u ux dpusudeckuit cMpic. CriocoObl SKCIIEpUMEHTATIBHOTO onpejiesieHus Koadguimento Jlame. BeiBoj
ypaBHEHUIA IMHAMUKY YIPYTOro Tejia B paMKaxX TeOpuH OECKOHEYHO MaJIbIX jepopMarivu (ypaBHEHHU JTUHEWHON TeOpHU
ynpyroctu). [TocTaHOBKa OCHOBHBIX I'PaHUYHBIX U HAYAJILHBIX YCJIOBH. [l0Ka3aTeIbCTBO TEOPEMbl O KUHETUUYECKON SHEPTUU
JIMHEWHo yrpyroro tesa. OOlnee onucaHue MeTo/ia pa3esieH sl epeMeHHBIX ISl TMHAMUYECKON CHCTEMbl JIMHEHHOW TeOpUH
ynpyroctu. [TorsTre 00 ynpyrux BosiHax. [TponosibHast v ronepevHasi CKOPOCTH 3BYKa B YIIPYTOM U30TPOITHOM Cpeie.

Tema 7. BapuanuoHHble NPUHIHUIBI JHHEHHOW T€OPHUH YIPYToCTH.

TTpuHIIUIT BO3MOKHBIX MepeMEeIeHHI 4J1s1 CTAlIMOHAPHBIX 3a/1a4 JIMHEWHOU Teopun ynpyroctu. [loHsaTue o nose
KHUHEMATUYCCKH BO3MOKHBIX HCpCMC].LlGHHﬁ. TeOpCMbl CANMHCTBEHHOCTH pEHICHUSA CTAlITMOHAPHBIX 3a/1a4 JIMHEVHOM Teopuun
ynpyrocTy. [ToHsATHE O cTaTUYECKU HEONpeAeIMMBIX 3a/1a4ax JIMHEWHON Teopur YIpyrocTi. BapualimoHHbIe TPHUHIUITEL
Jlarpamxa u KactunbsaHo B MHEiHOI Teopun yripyrocty. 3agauu Jlame o paBHOBeCHH TOJIOTa [1apa U MOJIOro LIMJIMHIPA.
[Ipuniun Cen-Benana B Teopuu yIpyrocty 1 €ro npuMeHeHHe K OCTaHOBKE 331a4M O KPYYEHHH YIIPYTOro CTepsKHs.

Tema 8. DremeHTapHas TeopHs H3ruda CTEP KHEM.

Ornucanue monenn Kupxroga HanpsbkeHo-1eopMUPOBAHHOTO COCTOSTHUSI YIIPYTOTO CTEpXKHs pu ciiaboM usrude. [lonstue
00 yrpyroii ocu crepkHsi. BbIBOJ 0OBIKHOBEHHBIX U (hepeHIINaIbHbIX YPABHEHHI YETBEPTOTrO MOPS/IKA SJIEMEHTAPHON
TEOPUH M3ruda YIpyroro CTepxHs (OCHOBHBIX YPaBHEHUI TEOPHU COMPOTHUBIICHUS] MaTepuasioB). Onucanue (pu3nieckoro
cMbIcia K03(ppUIMeHTOB ypaBHeHus. [TocTaHOBKa OCHOBHBIX I'PaHUYHBIX ycjaoBUil. [locTpoeHne u aHaIM3 peleHuit
COOTBETCTBYIOIIMX KPAaeBbIX 3a7ay.

Tema 9. 3agauu 00 u3rude mJIaACTUH.

Onucanye HapsDKEHHO 1e(pOPMUPOBAHHOTO COCTOSIHUS TOHKOH YIIPYroy IJIAaCTUHBI B paMKax rumnote3 Kupxroda - Jlssa.
INonsATHE O CpPEIMHHOI NOBEPXHOCTH ITACTUHBL. [IpUHLINI BO3MOXKHBIX MEpEMEILEHUI ISl TOHKOH yIpPYyroi IJIacTUHBI B
pamkax npumenumoctu runore3 Kupxroda - Jlssa. [Tonstue 06 usrubamommx MoMeHTax. Beioa

I depeHIManbHBIX YpaBHEHNH B YaCTHBIX TIPOM3BOHBIX, ONKCHIBAIOIINX MaJIble IPOruObI YIIPYroi IUIaCTUHLL. Y paBHEHNE
Codu XKepmen. IloctaHOBKka KHHEMAaTHYECKUX U JUHAMUYECKUX IPAHUYHBIX YCIOBUNA. DJIEMEHTAPHbIE PEIIEHHs TEOPUU
n3ruba IIacTHH U MX MeXaHUuecKast MHTEePIIPEeTalysl.

5. lepedeHb y4eOHO-METOAYECKOTO 00€CIEeYeHHS UISA CAMOCTOSITEJHHOM Pa60ThHI 00yJarOmmIXcs Mo
JUCHUIINHE (MOLYJII0)

CamocrosiTenpHas padoTa 00yJalomMXCsl BBITIOJHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HermocpeacTBeHHOro yuactust. CamocrosiTesnbHast paboTa MoipasensieTcss Ha CaMOCTOSTENbHYIO0 paOOTy Ha ayIMTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesbHas paboTa 00yYaIomMXCsl BKIIIOYAET KaK ITOJTHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) UCHMIUIMHBI, TaK U TPOpadOTKY TeM (pa3JiesioB), OCBaUBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeNbHOM paboThl 00YJaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIOIHSIOT 331aHMsI, HAIIpaBJIEHHbIE Ha 3aKpeTUIeHNe 3HaHWI M OTpabOTKY YMEHHI U HaBBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yYAIOIIMXCS perilaMeHTHPYeTCsl HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOI INTepaTypoil ¥ SIEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYAS:

[Nopsok opraHU3aluK 1 OCYIECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmMaM CrielMaIuTeTa, IporpaMmMaM MariucTparypsl (YTBEpKICH MPUKa30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunuctepcTBa odpaszoBanust Poccuiickoit ®enepariu Nel14-55-996un/15 ot 27 nosiopst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITENILHOW pabOThI CTY/ICHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

SAEKTPOHHBH
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VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl KazaHckoro (IIpuBoskckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHHUIINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIE HA ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH]I OLIECHOYHBIX CpE€ACTB BKIIOYAET OEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 UCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKU IO JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHHU OLICHUBAHMSI JJTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM 06y11a101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DoHJ] OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B IlpunoxkeHun 1 K mporpaMme JUCHUIIMHBL (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaraeT u3y4eHne OCHOBHON ¥ JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJE - Yepe3 JIeKTPOHHbIe OMOIMOTEUHbIE CHCTEMBI HA OCHOBAHHH 3aKT0YeHHbIX KPY oroBopos ¢
npaBoobJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroIiuecs moyJanT YIeOHyI0 IUTepaTypy Ha
abOHEeMeHTe MO YMTaTeIbcKUM OMJIeTaM B COOTBETCTBHM C MPaBWJIaMU T10J1b30BaHKs HayuHoi GMOIMOTeKoM.

DIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKHM MPU BBEJCHUU 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HConb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOr0o U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIuIsApa JOTOIHUTEIPHOM JIUTepaTyphl Ha
Ka)k10r0 00y4alolerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIMIUIMHBI (MOJLYJIS), HAXOUTCS
B [Ipmnoxenun 2 k paboueii mporpamMmme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

VYuebHore nocodue - http://e.lanbook.com/books/element.php?pl1_id=2181
YuebHore nocodue - https://e.lanbook.com/book/176673
VYuebHore nocobue - https://e.lanbook.com/book/9283

9. MeToauuecKHe YKa3aHUA 1A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor MeToanuecKkne peKoMeHIamun

JEKLMH TeopeTnueckuii MaTepuan ujaraercs Ha JeKusx. [IppueM KOHCTIEKT JIEKLHIA, KOTOPBI OCTaeTcs y
CTY[IeHTa B pe3yJIbTaTe IPOCITYyIINBAHUS JEKLIMU He MOKET 3aMEeHUTh y4eOHUK. Ero nesnp -
(popmyFIpOBKa OCHOBHBIX YTBEp:KAESHHUH U orpeaeeHuil. [Ipociyias JeKIuio, oie3Ho
O3HAKOMUTBCS C OoJee TOAPOOHBIM U3JI0OKEHHEM MaTepuaia B yueOHrKe. CIUCOK JTUTepaTyphl
paszesieH Ha Be KaTeropuu: HeOOXOAUMBIN [UIs CAAYH 9K3aMeHA MUHUMYM M JIOTIOJIHUTEIbHAS
JuTeparypa.

3AE
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOS- OCHOBHO#1 LEJIbI0 CAMOCTOSITENIBHBIX 3aHSATUH IO JAHHOMY KYPCY SIBJISIETCS Pa3BUTHE HABBIKOB
TeJIbHAs padoTa | MOCTPOEHUSI MATEMATHIECKUX MOJIEIEN THITMUHBIX (DU3UUECKUX MPOIIECCOB, MCCIIEI0BAHNE UX
CBOICTB, MOCTPOEHUE U UCCIIEIOBAHNE AHATUTUYECKUX pelieHuit. IIpy MoAroToBKe K Kak oMy
3aHATHIO HEOOXOAUMO OOPATUTLCS K KYPCY JIEKIHI 1O JAHHOMY BOIPOCY U YUEOHBIM MOCOOUSIM,
YTOOBI YTOUHHTD OMpEJIe/IEHNSs, (POPMYIUPOBKU OCHOBHBIX PE3YJIbTATOB, HAUTH AHAJIOTU PENIAEMbIM
3a]a4aM U BBITOJIHAEMbIM yIIpaxHeHUsAM. [Ipu paboTe ¢ mpuMepamMu HEOOXOAUMO CTPEMUTLCS HE
TOJIbKO K Y3HABAHMIO CIIOCO0A PeeHNs] KaX 10l KOHKPETHOU 3aauk, HO U K MOHUMAHUIO LIEJTH €0
yrnoTpeOieHns: B JAHHOM KOHTeKCTe, (DYHKIIMOHAIBHON HArPY3KU, KOTOPOU JaHHBIN [IPUMED
obJaaer.

W3yyeHne TaHHOTO Kypca MpelyCMaTPUBAET CUCTEMATHYECKYIO CAMOCTOSITEIbHYIO PaboTy
CTYIEHTOB HaJl JIEKIIMOHHBIM MaTEPUAJIOM, TEKCTAMHU PEKOMEH/IOBAHHBIX YUYEOHUKOB U YIEOHBIX
oCcoOuit; pa3BUTHE HABBIKOB CAMOKOHTPOJISI, CIIOCOOCTBYIOIIUX UHTEHCU(DUKAIIMY YIeOHOTO
npotiecca. M3yueHue JTEKIMOHHOTO MaTepHalia Mo KOHCIEKTY JIEKIIUIA TOJKHO COMPOBOXKAATHCS
U3y4YeHNEM PEKOMEH/IyEMOM JIUTEPATyPbl, OCHOBHOM U JIOMOJHUTELHOU. OCHOBHOM IIEJTHIO
OPraHU3alUK CaMOCTOSITENILHON Pa0OThI CTYIEHTOB SIBJISIETCS CUCTEMATU3AIINSA U aKTUBU3ALHS
3HAHUH, TIOJIyYEHHBIX UMU Ha JIEKIMSIX U B IIPOLECCE MOJTOTOBKU K CAMOCTOSITE/IbHBIM 3aHSATHSIM.
CryjieHTaM cjieflyeT CTPEMUTHCS K aKTUBU3AIMN 3HAHUI Ha 3aHATHUSX 0 JPYTUM
€CTECTBEHHOHAYYHBIM UCIATUIMHAM, CBS3aHHBIM C JAHHBIM KYPCOM.

CamocrosTesbHas padoTa 1Mo U3yUYEHUI0 Kypca Mpe/IroiaraeT BHeayAIMTOPHYI0 paboTy, KoTopast
BKJIIOYAET BHIIOJIHEHUE PSI CAMOCTOSTEbHBIX PaboT.

ralibl BHIMOJHEHNUSI CAMOCTOSITENTBHBIX PadOT:

1. TIpocMoTp 3anuceit JJEKIIMOHHOTO Kypca U PEKOMEHIyeMOH JIUTEPaTyphl 10 TeMe 3aIaHusl.

2. CocrapJieHre pe3ioMe MTPOUYUTAHHOM TJTaBbl COOTBETCTBYIOIIETO pa3jie/ia PEKOMEHIyEMOTr0
TEOPETUYECKOTO UCTOUHHUKA WM YUeOHHKA.

3. BoinosiHeHYe 3aJaHuUi 110 TEME U MX KOMMEHTHPOBAHHUE.

Ipu peliieHnu 3a4a4 peKOMEH/I0BaHbI COOPHUKH, B KOTOPBIX KaK/IbIi Pa3/IeN UK OTBETHI K pa3fieny
MpeIBAPSIOTCS MOAPOOHBIMU pertieHus MU, TIprcTynas K pelieHuio 3a/1a4, pEKOMEH/1yeM BHUMATEIbHO
U3Y4YHUTh METOJIBI UX PEIEHUS.

9K3aMeH ITpu noaroToBKe K caye 9K3aMeHa Bech 00beM paboThl pEKOMEHIYeTCsl paclipesieIiTh PAaBHOMEPHO
IO THSIM, OTBEAEHHBIM /151 TIOATOTOBKH K 9K3aMeHY, KOHTPOJIMPOBATh KAXK/BIH JA€Hb BBIIIOJTHEHUS
paborsl. Jlyume, eciim MOXHO NEepeBBITONHUTS M1aH. Torna Bcerna Oyner peseps Bpemenu. Kpome
MaTepuaa JeKIUi peKOMEH/IyeTCsl UCTIOIb30BaTh MaTepHaIbl U3 CIMCKA PEKOMEHIOBAHHOM
JIUTEPATYPHIL.

10. ITepeyensb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs NMepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(p OPMAMOHHbBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpouecca 1no AIMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomeleHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCs, YKOMIUICKTOBAHHBIE CIICLMAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyra
B 3JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpery KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIeLUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KomrmbloTep ¥ IprHTEp AJIA pacledaTKH pa3JaTOYHBIX MaTepUasIoB.
MynpTUMeaniiHas ayAUTOPUSL.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE IPUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaloIme
BOCIIpUATHE MHGOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBSI:

SAEKTPOHHBH
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- MPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 0OECIIEUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHUCJIE BUPTYAJIbHBIX TA0OPATOPHIA U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHNEC TUCTAHIIMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C IpenojgaBarejeM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BAaHbI 11 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPIF[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MNMpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoaHussmMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 01.04.04
"TlpukiaagHas MaTeMaTuKa" ¥ MarucTepcKoil mporpamme "MeToipl MaTEMaTHYECKOr0 MOJETUPOBaHMA "
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3JIeKTPOHHO-OMOIIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/209819 (nata o6pamenus: 12.01.2024). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. Temam, P. Matematudeckoe MOJeIMpOBaHIE B MEXaHUKe CIUIOIIHBIX cpell : yueOHoe nocobue / P. Temam, A. Mupansuis ;
nepeBo] ¢ anrmmiickoro U. O. ApymassiHa. - 4-e uzg. - Mocksa : Jlaboparopust 3Hanui, 2021. - 323 c. - ISBN
978-5-93208-542-4. - Texct : anekTpoHHSIH // JlaHb : 351eKTpoHHO-OubIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/166739 (narta obpamienus:: 12.01.2024). - Pesxum noctyna: 1uisi aBTOpU3. MOJIb30BaTENeH.

3. Yukypog, H. I'. MonenmpoBaHue cicteM ¥ IporeccoB : yyeoHoe nocooue / H. I'. Yukypos. - Mocksa : PUOP : UTHOPA-M,
2022. - 398 c. - (Boiciiee obpaszoBanue: bakanaspuar). - ISBN 978-5-369-01167-6. - Tekcer : anekrponHsii. - URL:
https://znanium.com/catalog/product/1225064 (nata obpamenus:: 12.01.2024). - Pexxum goctyna: no nojanucke.

JomnmoJHUTEILHAS IUTEpATypa:

1. KapueBckuii M. M. MaTteMaTrueckre MOJIEIM MEXaHUKY CIUIOIIHOM cpeibl: yuebHoe mocodue/M. M. Kapuesckuii, P.P.
Marunynmus. - Kazans: Kazanckuii rocypapcTBeHHbli yHIBepeuTeT M. B.M. VibsHoa-JlenuHa, 2007. - 212 c. - Tekcr :
anekTpoHHbId. - URL: 2007.Matematicheskie.modeli.MSS.pdf (kpfu.ru) (mata oopamenus: 12.01.2024). - Pexum noctymna:
OTKPBITHIH.

2. Baparikos, B. A. Merossl MaTematrdeckou ¢pusmku : yueOHoe nocodue / B. A. Bapaiikos. - KpacHosipck : Cubupckuii
benepanpublil yauBepeuret, 2012. - 152 c. - ISBN 978-5-7638-2497-1. - Tekcr : anektpoHHsIi. - URL:
https://znanium.com/catalog/product/492290 (narta obpamenus: 12.01.2024). - Pexxum goctyna: o noanmcke.

3. Hayros P.3., KapueBckuit M.M. BBeieHre B TeOpHIO METO/Ia KOHEYHBIX 3JIEMEHTOB: yueOHoe mocodue. - Kazanb: KazaHckuii
yauBepcuret, 2012. - 240 c. - Teker : anekTponHbiid. - URL: http://kpfu.ru/publication?p_id=47325 (mata oOpaiieHus:
12.01.2024). - Pexum goctymna: OTKPBITHIA.
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ITporpamma muciuruiuael "MatemaTtudeckue Mozenu Mexanuky u ¢usuku''; 01.04.04 "Tlpuxiagnaa maremaTuka'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.02.01 Mamemamuueckue Mooeau Mexanuku u (pusuxu

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

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka
[Ipocuss noaroroBkr: MeToasl MaTEMaTUYECKOT0 MOJIEINPOBAHNS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

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 ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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