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1. lleab ¥ 327294 OCBOEHUS TUCIIUTLIHHbBI

Heabio ocBoeHuss qucHUIUIMHBL «COBpEMEHHbIE METOAbl MPUOIMKEHHOTO perieHus auddepeH-
[IUATBHBIX YPAaBHEHUH B YACTHBIX MPOU3BOTHBIX) SIBISICTCS MOJTYyYEHUE YIITYOJICHHBIX 3HAHUH MO0 TEOPHH
pemieHus nud@epeHuaNbHbIX YPaBHEHUH B YaCTHBIX NMPOU3BOJHBIX, B YACTHOCTH, U3YUYE€HHUE METOJIOB,
MO3BOJIIOIINX HAXOUTh MPUOJIMKEHHBIC PEIICHHsI YPAaBHEHUN B YaCTHBIX MPOU3BOJHBIX CO CIOKHBIMU
KpPaeBbIMHU YCIIOBHSIMU.

3agavyaMu U3y4YeHUs TUCHUIUTUHBI SIBISIOTCS:

— JIEMOHCTpAalMs B3aMMOCBSI3M M3y4aeMOro Kypca ¢ OCTaJlbHBIMHM KypcaMu (pyHJaMeHTaIbHOW MareMa-
TUKH, C OHON CTOPOHBI, KaK OJIHOM M3 COCTABIAIOIIMX 3TOr0 (PyHAAMEHTa MaTeMaTUKHU, C IPYrol — Kak
3aBUCHMYIO OT OCTQJIbHBIX HAMpABICHUNW MATEMAaTHKH, T.€. UCIOJB3YIOUIYIO TPUEMBI U METOJIbI APYTHX
(dbyHIaMEeHTaIbHBIX Pa3/elIoB MAaTEMAaTHUKH;

— O03HAKOMJICHHE aCITUPAHTOB C COBPEMEHHBIMH OCHOBAMH MPUOIKEHHOTO pemieHus nuddepeHmans-
HBIX YPaBHEHUM B YaCTHBIX IPOU3BOJHBIX;

— JanbpHEHIIee COBEpPIIICHCTBOBAHNE 00IIEMAaTeMaTUYECKON KYIbTYPHI.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH
10 IMCUUIJIMHE, COOTHECEHHBIX € MJIAHMPYEeMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa3oBaTeIbHOM
NpOrpamMmbl

B pesynbrare u3ydeHus AUCUUIUIMHBI ACTIMPAHT JOJDKEH:

3HATh: BHYTPEHHIOIO JIOTHKY, CBA3bIBAIONIYIO Kypc «COBpeMEeHHbIE METOAbI MPUOINKEHHOTO pe-
menust 1udpepeHIMaNbHBIX YpaBHEHUN B YACTHBIX MPOU3BOIHBIX) C TAKUMHU KypcaMH, KaK MaTeMaTuye-
CKHI aHain3, OOBIKHOBEHHBIC au(depeHInaabHble YPAaBHEHHS, YHCICHHBIE METOAbI, (DYHKITMOHAIBHBIN
aHaIIN3.

yMeTb: IPUMEHATh METObI peuieHus TuddepeHInalbHbIX ypaBHEHU B YACTHBIX MPOU3BOIHBIX
JUISL MOJICTTUPOBAHMSI PEaIbHBIX MTPOIIECCOB.

BJIaJleTh: HaBbIKaMH HCCIIEJIOBAaHUS U pellleHus 3afad AudQepeHnanbHbIX YpaBHEHUN B 4acT-
HBIX TIPOU3BOIHBIX MPUOTNKECHHBIMU METOJAMH.

[TonydyaeMble 3HaHUS JIeKaT B OCHOBE MaT€MaTHYE€CKOr0 00pa3oBaHUs U HEOOXOIMMBI ISl TIPO-
(eccnoHaTbHOMN AEATEIBHOCTH aCIUPAHTOB.

W3ydyeHne qUCHUIUIMHBI TO3BOIHUT C(HOPMUPOBATH KOMIIETEHIIUU 00y4aroerocs:
OIIK-1, TIK-1, I1K-2, YK-2, YK-4, YK-5, a umenHo:
CIIOCOOHOCTh CaMOCTOSITENIbHO OCYIIECTBIISITh HAYyYHO-HUCCIIEIOBATENbCKYIO JIEATEIbHOCTh B COOTBET-
CTByIOIIEH NpodeccHoHaNbHON 00JAaCTH C UCIOJIb30BAHUEM COBPEMEHHBIX METOAOB HCCIICAOBAHUS U
HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TexHosoruit (OITK-1);
CIOCOOHOCTh K CaMOCTOSITEIbHOMY IPOBEICHHIO HAyYHO-MCCIIEAOBATENILCKOM pabOThl M IMOIyYEHHUIO
HAyYHBIX PE3Y/IbTAaTOB, YJOBIECTBOPSAIOIIUX YCTAHOBIEHHBIM TPEOOBAHUAM K COAECPKAHHUIO AUCCEPTALUMA
Ha COMCKaHUE YUYEHOH CTENeHM KaHAMuJaTa HayK B cooTBeTcTBUU ¢ npoduiem 01.01.07 — Beruncnurensb-
nast matemaruka (ITK-1);
TOTOBHOCTbH K IPEMOAABATEIbCKON EATEIbHOCTH 0 00pa3oBaTeNbHBIM IPOrpaMMaM BBICIIET0 00pa3o-
Banus (I[1K-2);
CIOCOOHOCTh MPOEKTUPOBATh U OCYIIECTBIATH KOMILJICKCHBIE MCCIICAOBAHUS, B TOM YHCIE MEXKIUCIIH-
IUTMHAPHBIE, HA OCHOBE IIEIOCTHOTO CUCTEMHOT0 HAYYHOI'O MUPOBO33PEHHSI C UCIIOJIB30BaHUEM 3HAHUM B
obnactu ucropun U punocopun Hayku (YK-2);
TOTOBHOCTb MCIIOJIb30BaTh COBPEMEHHBIE METO/bI U TEXHOJOTMH HayYHOW KOMMYHHKAallMUM Ha rocyaap-
CTBCHHOM U WHOCTpaHHOM si3bikax (YK-4);
CIOCOOHOCTH IJIAaHUPOBATh U pelIaTh 337a4yu COOCTBEHHOTO NMPO(PECCUOHAIBHOIO U JINYHOCTHOTO Pa3BU-
tus (YK-5).



3. MecTo aucuuniuHbl B cTpykrype OIl acnupaHnTypbl

JuciunauHa BXoauT B BapuatuBHyro yacth npodeccuonanbHoro mukia Ol acnupaHTyphl.
JlucuuimHa aipecoBaHa acClMpaHTaM BTOPOTO rojia 00yueHusl.

[IporpaMMa AMCUMILTUHBI TOCTPOECHA OJIOYHO-MOJYJIBHO U B HEH BBIJEIECHBI pa3/eibl:

1. Kpaesbie 3agaun 1 nudepeHmanbHbpIX ypaBHEHUH B YACTHBIX TIPOU3BOAHBIX BTOPOTO IO-
paaKa.

Teopus MKD 114 nByMepHBIX HECTALIMOHAPHBIX 33]a4

Cxembl MKD 1151 IByMEpHBIX HECTAIIMOHAPHBIX 3a7a4.

[Iporpammuas peanu3zannss MKD Ha OCHOBE JIMHEHHBIX JIEMEHTOB JIJIS SJUIMITHYECKUX 3a]1a4.
[Maket nporpamm pdetool s pemieHus 3a1a4 MaTeMaTUUECKON (PH3HKH.
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4. O0beM JUCHHUIIIMHBI

OObmas Tpy1oeMKOCTh TUCHUIUIMHBI cocTaBisieT; 108 wacoB, u3 Hux 30 aymutopHbix (30 yacos
JIEKIIHI ), 77 9aCOB CaMOCTOSTEIIbHON PabOThI CTYJEHTOB M 1 yac KOHTPOJIS.

5. CTpyKTYypa IMCUMILUIMHBI 0 BHAaM y4eOHO# padoThl,
COOTHOLIEHUE TeM U (hopMHpPYyEeMBIX KOMITETEHIIH I

HanmenoBanme tem Bcero Jlexmmn CPC Komer
KOMIICTEHIIUI
1. | KpaeBbie 3amaumn maiusa nuddepen- 14 4 10 Bce popmupyemsie

[IUATBHBIX YPaBHEHUH B YaCTHBIX
MPOU3BOJHBIX BTOPOTO MOPSIJIKA

2. | Teopus MKD nist nByMEpHBIX 23 6 17 Bce hopmupyembie
HECTAIMOHAPHBIX 337134

3. | Cxemst MKD mist nBymepHBIX 21 6 15 Bce dpopmupyemsie
HECTAIIMOHAPHBIX 3a/1a4

4. | IlporpammHuas peanuzamus MKD 21 6 15 Bce popmupyemsie

Ha OCHOBE JIMHEHHBIX 3JIEMEHTOB
JJIA OJUTHIITUYCCKUX 3a4a4

5. | ITaker nporpamm pdetool st 28 8 20 Bce dpopmupyemsie
pemIeHns 3a/1a4 MaTeMaTHIeCKON
bu3uKu
HToro: 107 30 77

ConepxaHue TUCUUTLTHHBI
TeMBLI M HX AaHHOTAIIUH

1. KpaeBble 3a1aun s guddepeHunaNbHbIX YPABHEHUH B YaCTHBIX NMPOU3BOAHBIX BTOPOro MO-
psiaka. Knaccuueckast popMynupoBKa JUTMOTHYECKUX, MApadOIMYECKUX U TUIIEPOOTUYECKUX KPAaeBBIX
3anau. [IpoctpancTBa CoboneBa. O000meHHast popMyIHpPOBKa KPaeBbIX 3aad.

2. Teopus MKD ans 1ByMepHBIX HeCTAMOHAPHBIX 3aga4. [IpocTpaHcTBa KOHEUHBIX 3JIEMEHTOB.
JlarpakeBbl 371eMEHTHI pazauyHoro nopsiaka. MK Ha ocHoBe narpaHxeBbix 31eMeHToB. Cuctema MKD.
UucnenHoe mHTErpupoBaHue. Pa3pemmmocTb CXeM ¢ YUCIEHHBIM HMHTETPUPOBAHUEM. TOYHOCTH CXEM
MKD.

3. Cxembl MKD a1 AByMepHBIX HecTaluMOHapHbIX 3aaad. [lomyauckpernsie cxembl MKD nmms
HayaJbHO-KpaeBbIX 3a1ad. PopmynupoBka cxeMbl MKD mis 3agaun Komm. Cxembr MKD nns 3agau Ha
COOCTBEHHBIC 3HAUCHUS IS DIUTUITHYECKUX OMEePaTOPOB.

4. TIporpammuas peajusauuss MKD Ha ocHoOBe JTHMHEHHBIX 3JIEMEHTOB JJIsl JJUIMNTHYECKUX 3a/1a4.
[MocTpoeHre ABYMEpHBIX TpeyroibHbIX ceTok B MatlLab. Onpenenenue reomerpun obnactu. Konuposka



TPEeyroiabHbIX ceTOK. Co3laHMe M XpaHEHUE pa3pekeHHbIX marpul. IIporpamMMupoBaHHe pacchUIKH
AJIIEMEHTOB. YueT KpaeBblX YycioBuid. PopmupoBanue cuctembl MKD. UYucneHHoe wuccienoBaHue
TOYHOCTH METOJA.

5. Maker mporpamm pdetool nusi pemenusi 3apa4 Maremarudeckoii ¢pusuku. CTpykTypa mnakera
pdetool. Pemenue mpocreiiniei AByMEpHOM 3aaud 3JUTMITHYECKOrO THIA. [loCTpoeHne CETOK B MAKETe
pdetool. KomupoBka ceTok. 3amaHMe KpaeBbIX M HAYaIbHBIX YCIOBHHA. Bumel rpadudeckoro
IPEICTABIICHUS pelIeH s JKCIOPT JaHHBIX U pemenus B MatLab.

6. YueOHo-MeTOoAHUYeCKOE 0OOecnieyeHHe 1JIsl CAMOCTOSITeIbHOM padoThl CTY1€HTOB

Crpykrypa CPC
CamocrosTenpHast padoTa aCIUPaHTOB 3aKIIIOYACTCS B BBIMOJHEHUH UMM JIOMANTHUX padOT U U3Y-
YEHHUIO psijia TEM Kypca C UCIIOJIb30BAHUEM COOTBETCTBYIOLIEH auTeparypsl. IIpenogasarens onpenenser
CIIUCOK OTIIEIBHBIX TEM Kypca, KOTOPBIE CTYIACHTBI CAaMOCTOATEIBHO TOJDKHBI M3Yy4UTh O0jiee TIIyOOKO.
OHU MOTYT HCIOJIb30BaTh KaK OCHOBHYIO, TaK U JOMOJHUTEIbHYIO JuTeparypy. C BO3ZHUKAIOUIMMU B
MIPOIIECCE U3YUYCHUS 3TUX TEM BOIPOCAMH CTYACHTBI MOTYT OOpAaTUTHCS K IIPETO/IaBaTelto BO BpeMsl, OT-
BEJICHHOE JIJIsI KOHCYJIbTALlH.

Conepxanue CPC.
Bonpocs! /151 CaMOCTOATETbHOTO H3YYeHUsI
1 Knaccuueckast (GopMynupoBKa SJUTMOTHYECKUX, MApabOIMYECKUX M THIEPOOTHMYESCKUX

KpaeBBIX 33]1ad.
[Ipoctpancrea Cobosnena.
O6o00menHas popMyIMpOBKa HaUYaIbHO-KPAeBbIX 3a/1a4.
[TpocTpaHcTBa KOHEUHBIX 3JIEMEHTOB.
JlarpaH:keBbI 3JIEMEHTHI PA3IUYHOTO MOPSJIKA.
MKD Ha ocHOBE JarpaHkXeBbIX 3JIEMEHTOB.
Anroput™ hopmupoBanus cuctembl MKD.
ANTOpPUTM BBIYMCIEHUS MATPULIBI U BEKTOPA CHIL.

© ® N A WN

ANTOpUTM pellIeHus 3aJauu.

[
©

[Monynuckpernsie cxembl MKD JUIS. HA4aJIbHO-KPAEBbIX 3aJad i1 ypaBHEHHUM Ia-
pabosm4eckoro u runepooInIeckoro TUIOB.
11.  ®opmynuposka cxembl MKD B Buze 3agaun Komu.
12.  Cxemst MKD mist 3aa4 Ha cOOCTBEHHBIC 3HAUCHUS JJIS SJUTUIITHYECKUX OIEPaTOPOB.

YueOHo-MeToauveckue marepuaJsl ajasa CPC
OcHoBHas1 JInTepaTypa
Camapckuii A.A., I'ynun A.B. Yucnennsie metoasl. - M.: Hayka, 1989.

1
2. Kamurkun H.H. Yucnennsie metoasl. - M.: Hayka, 1978.

3. Boesonun B.B., Ky3nenos FO.A. Matpuiis! 1 Beruucienus. - M.: Hayka, 1984.

4 Mapuyk .. MeToapl BerYMcCIuTEIbHON MaTeMaTuku. - M.: Hayka, 1989.

5.  Psab6enwkuii B.C.BBenenue B BHIYUCIUTENBbHYIO MaTeMaTHKY.- M.:@u3matiut, 1994.

6. Tomy6 [Ix., Ban Jloyn U. MaTtpuunbie Beraucienus. - M.: Mup, 1999.

7 Xeitreman JI., Slur [1. [Tpukinangasie urepaimoHHbie METOAbL. - M.: Mup, 1989.

8.  Xepwmen-Jlakyp II., Kopx ILJL., [Tuctp @., bezpe I1. Matemaruka u CAIIP. B 2-x ku. Ku. 2 - M.:
Mup, 1988.

JononHuTebHAs JUTEpAaTypa
1.JIucetixkun B.JI. O630p METOI0B MOCTPOCHUS CTPYKTYPHBIX aIallTHBHBIX

ceTok // )KypH. BBIYUCI. MaTeMaTHKU U MaTteM. pu3ukw. - 1996. - T. 36. - Ne 1.
2.Ymanckuii C.D. AITOPUTM U pOorpaMMa TPUAHTYJISIIANA TBYMEPHOU 001acTH



npou3BosibHON Gopmbl // [Ipobiiembl mpouHocTH. - 1978. - Ne 6.

3.Ansec MLIO., KonibicoB C.I1., Bapuasckuii A.W., HoBukoB A.K. IToctpoenne nuarpamm Boponoro u
TpHaHryasLuu JlenoHe Ha TUNIOCKOCTH U B ITpocTpaHcTse. - Mxesck, 1996. (Ilpenpunt YpO PAH, Un-T
NPUKII. MEXaHUKH).

7. ®OH/I OIIEHOYHBIX CPEJCTB /sl MPOBeIeHUsI TEKYIIero KOHTPOJIs
U MIPOMEKYTOYHOM aTTECTAIMM MO AUCHUIIIHHE

OneHka KayecTBa OCBOCHUS JUCIUIUIMHBI BKIIOYACT TEKYIIUM KOHTPOJIb U MPOMEXYTOUHYIO aT-
TeCTalUI0 O0yJarmmxcs. TeKynuidi KOHTPOJIb OCBOCHUS JUCITUTIIMHBI OCYIIIECTBIIACTCS B BUE 3a4eTa.

OueHoYHBIE CPEACTBA 110 AUCHHUILINHE
Bonpocsl k 3auery.

1. PemuTh maHHy0 KpaeByro 3a/1ady JUIMIITHYECKOTO TUTIA B 3aJJaHHON COCTAaBHOH 00-
nactu, ucnoibiys pdetool. [TomyunTs rpadudeckoe nmpeacTaBieHUe pelieHns B 3alaHHOM BH/IE.
HccnenoBaTh 3aBUCUMOCTD MOTPEIIHOCTH PEIICHUS OT YUCIIA y3JI0B CETKHU.

2.PemuTh JaHHYIO HAa4alIbHO-KPAEBYIO 33Jady MapaboIMyecKoro THUIA B 33JJaHHOM COCTaB-
HOH obmactu, ucnonb3ys pdetool. [TomyunTs rpadguueckoe mMpencTaBIeHUE PEUICHUs B 3aJaH-
HOM Buje. MccnenoBarh 3aBUCUMOCTD TIOTPEITHOCTH PEIICHUS OT YUCIIA Y3JI0B CETKH.

3. Pemmth naHHyI0 Ha4anbHO-KpPAaeBYIO 3ajjady THIEpOOIMYECKOrO THIA B 3aJaHHOMN
cocTaBHOM 0Onactu, ucnoin3ysa pdetool. IlonyunTs rpaduueckoe mpeacTaBiIeHUE pEIICHUS B
3aJaHHOM BHJIE. VcciienoBaTh 3aBUCHMOCTD MTOTPEITHOCTH PEUICHUS OT YHCIIA Y3JIOB CETKH.

4. Pemmte nanHyro 3a1a4y Ha COOCTBEHHBIC 3HAUCHHUS JIJIS JUTMIITHYECKOTO ONepaTopa
B 3aJJaHHOM COCTaBHO# oOsacTu, ucnoiab3ys pdetool. [lomyunTs rpaduyueckoe mpeacTaBIecHUE
peleHus B 3alaHHOM Buje. VccnenoBaTh 3aBUCHMOCTD ITOTPEITHOCTH TIEPBOTO COOCTBEHHOTO
YHcia OT YKCTa Y3JI0OB CETKH.

8. IlepeyeHb OCHOBHOI M JONOJIHUTEJILHOM JUTEPATYPHI
OcHoBHasi iUuTEpaTypa

1. Hayror P.3. BBeneHnue B Teopuro MeTOJa KOHEUHBIX JIEMEHTOB: yueOHOE mocobue s
CTYJICHTOB BBICIINX y4eOHBIX 3aBEACHMIA, 0Oydaromuxcs no cnenuansuoctu "lpuknagHas
MaTeMaTHKa u uHpopmaruka" u no HanpasieHuto "[IpuknanHas MatemaTuka 1 nuHpopMa-
tuka" / P. 3. JlayroB , M. M. Kapuesckuii. U3x. 2-e, ucnp. Kazann: Kazanckuii yausepcu-
ter, 2011.237 c.: nn.; 21. bubmuorp.: c. 228-229 (25 naszs.). Ilpeam. ykas.: c. 234-
237.1SBN 978-5-98180-993-42.

2. Jlayrom P.3. [Iporpammuas peanuzaius MeToaa KOHEUHBIX djieMeHTOB B MATLAB -
Kazanps, KOV, 2014, 106 c. http://repository.kpfu.ru/?p_id=99042

3. Jayros P.3. [IpakTukym mo Kypcy 4uciIeHHbIe MeTo bl Pemenue 3amaun Komm st
cuctembl OJ1Y. - Kazaus, KOV, 2014, 100 c. http://repository.kpfu.ru/?p_id=99043

4. T'naseipuna JI. JI. BBenenne B unicneHHbIe METOABL: 3. yueOHOe mocodue / JI. JI. I'na3si-
puna, M. M. Kapuesckuii; Kazan. ¢enep. yHn-t.Kazanp: Kazanckuili yHuBepcurer,
2012.121 c.

JlonoJiHUTe/IbHAA JTUTEPATYypa

1. KapueBckuii, M. M. VYpaBHeHHss MareMarudeckol (Gu3MKu. JlOMOTHUTEIBHBIC TJaBBI:
yaeOHnoe nocodue / M. M. Kapuesckuii, M. @. [TaBnoBa.—Kazann: U3a-Bo Kazan. roc. yn-
Ta, 2008.—227 c.

2. Camapckuii A. A. Beegenue B unciaeHHbIE METOMBI: y4eO. mocodue miis By30B / A. A.


http://repository.kpfu.ru/?p_id=99042
http://repository.kpfu.ru/?p_id=99043

Camapckuii; Mock. roc. yH-T uM. M. B. JlIomoHocoBa. 3-¢ usn., crep.Cankt-IletepOypr:
Jlann, 2005.288 c.

3. HayroB P.3., KapueBckuii M.M. BBenenue B Teopui0 MeTOAa KOHEUHBIX JSJIEMEHTOB.
[VueOHoe mocobue]. Kazanb: Kazanckuii yausepcuret. 2012. 240 c. (¢ rpudom YMO).

9. IlepeuyeHb pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKAINIUOHHOM ceTH « UHTEepHET»

DJ1eKTPOHHO-0ubIMoTe4HbIe cucTeMbl (IBC):

e VYnHODb (Yamyprckas HaydHO-OOpa3oBaTenbHasi dJIEKTPOHHAs OMOIMOTEKa).KOHPEPEeHIIUH, Te-
puoanueckue u npoaokaroumecs uzganus Yal'y. Hocryn k Ob npenocrasieH ¢ caiita Hay4HOU
oubmmorekn Yal'V mo aapecy: http://lib.udsu.ru/, pazgen YnHODB, win mo mpsMoit cchli-
ke http://elibrary.udsu.ru/

e DBC «IOPAMT». Anpec mist pabotsr: http://www.biblio-online.ru

e DOBC «Jlaub». Anpec mis pabotsr: http://e.lanbook.com/

e DOBC IPRbooks. Anpec ms pabotsr: http://iprbookshop.ru/.

10. MeToanuyecKkue YKazaHus 1J1s1 oﬁyqammnxca 10 OCBOCHHIO JUCHUIIJIMHBI

1. IToaroToBKa K JeKIHUAM

Jlexnus siBisieTcsl BakHeHel ¢popMol opranuzanuu ydeOHoro mporecca. OHa 3HAKOMUT C HO-
BbIM Y4EOHBIM MaTepUalioM, Pa3bsICHIET YUeOHbIE 3JIEMEHTHI, TPYIHbIC JIJIsl IOHUMaHUs, CUCTEMATU3UPY-
eT yueOHBII MaTepual, OpUEHTUPYET B yueOHOM mporiecce. [ Toro 4To0bl JeKIus s CTyeHTa Oblia
MPOJYKTUBHOM, K HEH HaJl0 TOTOBUTHCSA. [10r0TOBKA K JIEKIIH 3aKII0YAETCS B CIEIYIOIIEM:
VaHalTe TeMY JIEKINN( O TEMATIUECKOMY IIJIaHY, 110 MH( OPMAaINIICKTOPa),

[

[] npountaiiTe yueOHbII MaTepral 0 VUEOHIKY 1 YUEOHBIM ITOCOOMM
VSCHUTE MECTO U3yUaeM Ol TEMBI B CBOEl PO ECCOHATIBHON MOATOTBKE,
BbI TV I'TE€ OCHOBHBI € TEPM1HB]

OTBETHTE HAa KOHTPOJIBHBI € BOIIPOCHI 11O TEME JIEKITN]

VSCHUTE KaKle YUeOHblE JJIeM EHB OCTAIKMCH ISl BaC HESICHBIMH,

Oodgno

SAllNII N'TE BOIIPOGbL KOTOPBIE Bbl alaANTE JICKTOPY Ha JIEKI NN
2. PexoMeHallH 110 OPTraHU3alUM CAMOCTOSITeJIbHOH PadoThl CTY€HTOB

CamocrodarenbHas paboTa HaJl y4eOHBIM MaTepHAJIOM SIBJISIETCSI COCTAaBHOM 4acThl0 0OyUeHUs ac-
nupanTa. [lo MaremMaTn4ecKuM KypcaM OHa CKJIaJbIBACTCS M3 YTCHUS KOHCICKTA JICKIMH W ydeOHHKa,
peleHus IpakTHYEeCKUX 3ajay, CAMOTIPOBEPKU U BBHITIOJIHEHUSI KOHTPOJIBHBIX 3a1aHuii. Kpome aToro, ac-
IUPAHT MOXET 00paIiaThCs ¢ BOMPOCAMHU K TIPETONABATENIO Ul MOIYYEeHUs] YCTHOW MM MUCHMEHHOM
KOHCYJIbTAIHH.

3aBepUIAIONIMM ATANIOM M3y4YCHUS TUCHUIUIMHBI SBISETCS cllada 3a4éTa WM HK3aMEeHa B COOTBET-
CTBHH C YYEOHBIM IJIAHOM.

[Tone3Ho 3HATH M MPUMEHATH HA MPAKTHKE CIEAYIOMINE OCHOBHBIC IPHHIUITBI OPTaHU3aINN CaMO-
CTOSITENIEHOM PabOTHI IO €€ OT/AEIbHBIM BUIAM.

2.1. UteHue yyeOHUKA
1. U3ydas marepuan no yueOHMKY WM KOHCIIEKTY JIEKLUH, CIIEAYEeT MePEeXOAUTh K CIIEAYIOIIEMY BOIIPO-
CY TOJIBKO TIOCJI€ NPABUIIBHOTO TOHMMAHUS MPEABIIYIIEro, MPOoAebBas Ha OyMare Bce BBIUYUCICHHUS (B
TOM YHCJIE U T€, KOTOPBIE TI0 UX MPOCTOTE MPOMYIIECHHI B epBoucTouHMKe). [Ipu Hanuuum B yueOHUKE
IPOIYCKOB «TPUBUAIBHBIX BBIYMCICHUI» JBE MPOIYIICHHBIE TPUBHAIBHOCTH MOTYT B COBOKYITHOCTH
00pa3oBaTh HEMPEOA0JIMMOE PENATCTBUE B U3yUYCHUH MAaTEMAaTHUYECKOW JUCIUTUINHBL
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2. Oco0oe BHMMaHHE CleIyeT 00pamiaTh Ha onpeesieHue OCHOBHBIX MOHATUH Kypca, KOTOPbIE OTPaKatoT
KOJINYECTBEHHYIO CTOPOHY WJIM MPOCTPAHCTBEHHBIE CBOMCTBA PeabHBIX OOBEKTOB U MPOLECCOB M BO3HU-
KalOT B pe3ysibTaTe adCTpaKIUU U3 3TUX CBOWCTB M MPOIECCOB. be3 3TOro HEBO3MOXKHO YCIENIHOE U3Y-
yeHue MareMaTuku. CriemayeT noapoOHO pa3duparb MpUMeEphl, KOTOPBIE MOSCHSIOT TaKUE ONPECICHHs, U
YMETh CTPOUTH AaHAIIOTMYHBIE TPUMEPHI CAMOCTOSATEIHHO.

3. HeoOxoauMo moHMMaTh, YTO KaXKJash TEOpeMa COCTOMT M3 MPEAINOIOKEHUN W yTBepkIeHHs. Bce
MPEIOJIOKEHUS TOJKHBI 0053aTeIbHO UCIIOIB30BaThCS B J0Ka3aTenbcTBe. Hy)kHO 100MBaThCS TOUHOTO
NPEJCTaBICHUS O TOM, B KAKOM MECTE JIOKa3aTeIbCTBA UCIIOIB30BAHO KAXKJ0€ MPEIO0I0KEHNE TEOPEMBI.
[Tosie3HO COCTaBIATH CXEMBbI JOKA3aTeNbCTB CIOXKHBIX TeopeM. [IpaBuiIbHOMY MOHUMAaHHIO MHOTHX TEO-
peM moMoraer pa3dop MPUMEPOB MATEMATHUYECKUX OOBEKTOB, OONAMAIOIMIUX W HE 00JaJalomuX CBOK-
CTBaMH, YKa3aHHBIMU B TIPEIIOJIOKEHUAX U YTBEPKICHHUIX TEOPEM.

4. Ilpu u3yyeHUH Marepuaia peKOMEHIYeTCsl BBIMUCHIBATh ONpeAeseHus, opMyIUpOBKH TeopeM, Gop-
MYJIBl 1 YpaBHEHUS HA OTJEbHBIC JTUCTHI. BBIBOIBI, TOTyYeHHBIC B BUIE (HOPMYII, pEKOMEHIYeTCs TO/I-
YepKHUBaTh WM OOBOJUTH PaMKOl, YTOOBI MpPHU MEPEUUTHIBAHUN OHHM BBLACISUIMCH U JIydlle 3alloMUHa-
JIUCB.
2.2. Koncyabranumn

1. Ecu B miporiecce paboThI HAI U3YYCHUEM TEOPETHUECKOTO MaTepHualia WM MPU PElICHUH 3a1ad y ac-
MUpPaHTa BO3HUKAIOT BOMPOCHI, Pa3pelINTh KOTOPbIE CAMOCTOSITENIbHO HE yAaeTcs (HesICHOCTh TEPMUHOB,
(bOopMyITUPOBOK TEOPEM, OTIAEIBHBIX 3324 | JIP.), OH MOXKET OOPATUTHCS K MPETOJaBaTel0 IS MOTyde-
HUSI OT HETO YKa3aHUM B BUJI€ MUCbMEHHOM WJIM YCTHOW KOHCYJIbTallMH.

2. Eciin aciupaHT He pa3o0pajicsi B TEOPETHUECKUX OOBSICHEHUSIX HIIH B JOKa3aTelIbCTBE TEOPEMBbI, WU B
BBIBOZIC (DOPMYJIBI IO YUeOHUKY, TO HY)KHO YKa3aTh, KAKOH 3TO y4eOHUK, TOJl €ro M3JaHHs U CTPAHULLY,
TJIe PACCMOTPEH 3aTPYAHSIONIHIA €ro BOIPOC, ¥ YTO UMEHHO €ro 3aTpYAHSICT.

2.3. CamonpoBepka
1. ITocne u3y4eHHs: onpeeIeHHON TeMbI 0 KOHCIEKTY MM YUYeOHHKY U PEIICHHs] JOCTaTOYHOTO KOJIH-
YCCTBa COOTBCTCTBYIOUIUX 3ada4 ACIIMPAHTY PCKOMCHAYCTCA BOCIIPOHU3BCCTU IO IMaMATU ONPCHACIICHUA,
BBIBOZIBI (hopMy1, GOPMYITHPOBKU M JJOKA3aTEILCTBA TEOPEM, MPOBEpsisi ceOsl KaXIbIi pa3 Mo MepBOHC-
TOYHHKY.
2. VlHora HENOCTATOYHOCTh YCBOGHHS TOTO WJIM MHOTO BOIPOCA BBIACHSETCS TOJBKO NPU M3YYCHHUU
JanbHEHIIero Marepuana. B aToMm cirydae Hajo BepHYThCS Ha3al, elle pa3 BHUMATEILHO pa3o0paThes B
MarepHaie KOHCIIEKTa MM y4eOHUKa, IIOpenIaTh 331a41, U BHOBb BBIYYUTh IIOXO YCBOCHHBIN pa3Jiel.

11. O6pa3oBaTe/ibHbIE TEXHOJIOTHM.
HNHpopManMOHHBIE TEXHOJTOTHH

[Tpu nmpoBeaeHUM 3aHATUN U OpPraHU3aMKA CaMOCTOSITEIbHON PabOThl ACIMPAHTOB UCIIOIB3YIOTCS
TPaJULIMOHHBIE TEXHOJIOTUU COOOIIAIONMIEr0 00y4eHus, MpeAnoaramplye nepegady HHGopManuu B ro-
TOBOM BHIe, GOPMHUPOBAHHUE YUYEOHBIX YMEHUI M0 00pa3ily: TEXHOJIOIMHA KOHTEKCTHOTO 00y4eHus!, MOJIe-
JUPYIOIINE PEaTbHYIO COIUATBHO-MPOGECCHOHATBHYIO ASITEIBHOCTh. OCHOBHOM €IMHUIICH COJEPIKaHMS
KOHTEKCTHOTO OOyuYeHHs BBICTYIAET MpOOJIEMHasi CUTyalusi B y4eOHO-po(hecCHOHAIBHOM, KBa3HIIPO-
(dbeccroHaATBHON U peanbHON MPodecCHOHATBHON NeATeTbHOCTH. DOpMBI 3aHATHH TIPEAMETHBIC JICKIIUH,
71a00paTOPHO-TIPAKTHUECKUE 3aHATHUS, aHAIU3 BO3MOXKHOCTEH HCIOJB30BAHUS MATEMaTHKH B KOHKPET-
HBIX TPO(ECCUOHAIBHBIX CUTYAIUSX.

Vcnonp30BaHue TPaJUIMOHHBIX TEXHOJIOTUH oOecrieunBaeT 0a3oBble 3HAHUS B oOiactu (yHna-
MEHTaJIbHON MAaTeMaTUKU U KOMIBbIOTEPHBIX HAyK U BIIa/ICHUE HaBbIKAMH ITPAKTHUUYECKOTO UCTIOIb30BaHUS
MaTeMaTHYECKUX METOJIOB IIPY aHAJIN3€ Pa3IMYHbIX 3a]1a4.

B mpouecce u3ydeHus TeOpeTUYECKUX Pa3/ieNoB Kypca UCIONb3YIOTCS HOBBIE 00pa3oBaTeIbHbIC
TEXHOJIOTUM 00ydeHusi: TexHONOrus CUCTeMaTH3alMM W BU3YAJIM3UPOBAHHOHN INpEe3eHTALUU 3HAHUN
IperonaraeT onpeaeieHue MHOT0OOpa3HbIX CBA3EH M OTHOIICHUI MEXy M3ydaeMbIMU MpeIMETaMH U
SBICHUSIMH, WX YIOPSIOYMBAHHE HAa OCHOBE YCTAaHOBJICHHS CXOJACTBA WIHM pa3IMyUsl MEXAY HUMH,
HarJsIIHOE MPEJICTaBIEHUE CTPYKTYPHO-(DYHKIIMOHAJIBHBIX CBSI3€H M OTHOLIEHUH B (hopMe cxeM, Taduull,
PUCYHKOB, 3HAKOBO-CUMBOJHYECKUX Mojeneld. DopMbl 3aHATHI MpeIMETHbIE JEeKIHH, J1a0opaTopHO-



NPaKTUYECKHUE 3aHSTHS BKIIIOYAIOT B Ce0sI CUTYallMOHHBIA aHaIH3, padoTy CO CXEMaMH, MaTeMaTHIeCKOe
" KOMIIBIOTCPHOC MOACTIUPOBAHUC.

TexHonorus pa3BuBaroIero oOydeHHs OPHEHTHPOBAHHA Ha aKTyallM3aluio MpodecCHOHATBHO-
JUYHOCTHOTO TOTEHIMANa, COLUUAIbHO-PO(ECCHOHANLHOTO pa3BHUTUSA, OOECHedYeHue CyOBeKT-
CyOBEKTHOTO B3aMMOJICHCTBHSI BCEX YYaCTHHKOB 00pa3oBaTENBHOTO mporecca. DopMbl 3aHITHH TIpE-
METHBIE JICKIMH, JTa00pPaTOPHO-TIPAKTUYECKHE 3aHATHUS MPEAyCMaTPUBAIOT AaHAIU3 U peIIeHUEe HECTaH-
JApTHBIX 33724, POCKTHYIO U APYTHE BUIBI aKTUBHOM JICATEIIEHOCTH CTYICHTOB.

I[Tpu npoBeieHnH MIPAKTHYECKUX 3aHATHIA UCTIONB3YIOTCS: MHPOPMALIMOHHAS U KOMMYHUKAIIMOHHAS
TEXHOJIOTHHY, OCHOBAHHBLIC HA HCIIOJb30BaHWMN J3JICKTPOHHBIX CPCACTB: KOMIIBIOTCpPA, ayAHOBU3YaAJIbHBIX
CPEICTB, THIEPTEKCTOB. DTU CPEACTBA OMOCPENYIOT B3aUMOJICHCTBUE MEaroroB 1 o0ydaroumxcs, ooec-
NeYMBAIOT UHTEPAKTUBHBIM JUAJOr, BO3MOXHOCTh MHAWBUIyaJIU3UPOBATh Ipoliecc 00ydeHus, JOCTYI K
WH(POPMAIIMOHHBIM KaHaIaM M CETSIM.

JlaHHBIE TEXHOJIOTUU 00ECTIEYNBAIOT IUATHOCTUKY B Ipoliecce 00ydeHus CTereHu C(hOPMHUPOBAH-
HOCTH KaXJIOM M3 yKa3aHHOW KOMIIETEHIINH, a TaK)Ke CIIOCOOCTBYIOT 3(pPeKTUBHOCTH (hOPMHUPOBAHMS 3a-
ABJICHHBIX KOMHCTCHHHﬁ.

Bbi0op MeTO10B 00YYCHUS U 3aKPEIJICHUS] TPAKTHYECKIX HABBIKOB B XO/€ MPAKTHUYECKUX 3aHITHN
3aBHCUT HE TOJBKO OT COZAEp)KaHUs, LenH, GOpMBI U OpraHu3anuu 3aHaTus. HeoOXoauMo yuuThIBaTh
TaKXe JIByXCTOPOHHUH XapakTep Mmporecca 00yIeHUs: COBMECTHAS ESITEILHOCTh MPEMOIaBaTeNs U CTY-
JECHTOB.

OMHUM W3 JYYIINX MPUEMOB MPHUBIICYCHUS MHTEPECa, aKTUBU3AI[MH BHUMAHUS W MBICIUTEILHOU
JeSITEIbHOCTH CTY/ICHTOB Ha JICKIIMU SIBJISETCS MPOOJIEMHBIM XapakTep M3JI0KEHHS, PU KOTOPOM CTY-
JICHTaM He MPETIOTHOCUTCS TOTOBBIH pe3ynbTaT (roToBasi (POpMYIHPOBKA TEOPEMBI M TOTOBOE €€ J0Ka3a-
TCIBCTBO, KEM-TO U KOrga-To HOHy‘-IeHHBIG), a CTaBUTCA 3ajJaya, HpOGHCMa " MpU aKTUBHOM Yy4YaCTUU
CTYZICHTOB BBIOMPAETCS CIIOCO0 PEIIeHHS], TPOBOIUTCS PEIICHHE U POPMYIUPYETCS BBIBOJL.

CogepxaHue JIEKIIMOHHOTO Kypca JOJKHO OBITh MPOJAYMAHO JIEKTOPOM Ha BECh MEPHOJ 00yUeHUSI.
[Tpu cocraBieHnn paboueit MpOrpaMMBbI CIeTyeT UMETh B BUIY, YTO Pe3yJbTaT O0YYECHUsSI U3MEpSIeTCsl He
KOJINYECTBOM COOOIIECHHON MH(OpMAIK, a KaUeCTBOM €€ YCBOCHHUS, YMECHHEM €€ HCIOJIb30BaTh U pas-
BUTHEM CIIOCOOHOCTEH 00y4aeMoro K JaTbHEHIIIEMY CaMOCTOsITETbHOMY 00pa30BaHUIO.

12. MaTepuajJbHO-TeXHUYECKOe o0ecneyeHue JUCIHIINHBI

VYuebHble ayJUTOPUH U1 IPOBEJCHHUS JIEKLIIUOHHBIX U JJa0OPATOPHBIX 3aHATUH, JOCTYI CTYJICHTOB K
KOMIIbIOTEPY ¢ JniieH3uoHHbIM [0, nogxmouennem k cetu Internet.

13. Oco0enHocTH Opranu3anuu 00pa3oBaTeIbHOIO NMpouecca
MO0 AMCHMILIMHE /ISl HHBAJUIOB H JIMI] C OTPAHNYeHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Peanu3zanus QUCIUIUIHHBL JUTS JIUI] C OTPAaHUYEHHBIMHA BO3MOXXHOCTSIMH 37I0POBbBSI OCYIIECTBIISET-
Csl C y4eToM 0COOEHHOCTEH MCUXO0(U3NYECKOTO PAa3BUTHSA, WHANBUIYAIbHBIX BO3MOXKHOCTEH M COCTOS-
HUSI 3J0POBBS TAKUX O0YHAIOIINXCS.

Jlnst ananTanuy mporpaMMbl OCBOCHHS JUCLIUTUIMHBI UCTIOIB3YIOTCS CIEAYIONINE METOIbI:

® [UIS JIUI] C HAPYLICHUSIMH CIIyXa MCIOJB3YIOTCS METOABI BH3yaln3aluyu MHPopManuu (Tpe3eH-
TaIlM, HMCIIOJIb30BAaHHE KOMIIbIOTEpa Ui Tepelayd TeKCTOBOW MH(pOpMAaluu, WHTEPAaKTUBHAs JOCKa,
ydacTue CypzoJiora u ap.)

® [UIS1 JIAIL] C HAPYIICHUSIMH 3PEHUSI HCIIOB3YIOTCS TAKHE METO/bI, KaK yBEIWYEHHE TeKCTa U Kap-
THHKHU (B mporpammax Windows), nporpaMmbl-cHHTE3aTOpBI peur, B ToM uucie B DBC, 3Byko3amuchl-
BAIOIIME YCTPOUCTBA (AUKTO(POHBI), KOMIIBIOTEPHI C COOTBETCTBYIOIINM IIPOrPAaMMHO-AIIAPaTHBIM 0Oec-
NIEUYCHUEM U TIOPTaTUBHBIE KOMITBIOTEPU3UPOBAHHBIC YCTPOMCTBA.

Jlis ManoMoOWJIBHBIX TPYII HaceleHUss HMeeTcss HeoOXOIMMOoe MaTepHallbHO-TEXHHUUECKOoe
obecrnieueHne (aHyCchl, 00OPYIOBAHHBIE CAHUTAPHBIE KOMHATHI, KHOIIKH BBI30BA MEPCOHAa, 000py/I0-
BaHHbIC ayJIUTOPUU JUIS JEKIIMOHHBIX U MPAKTUUYECKUX 3aHATHUH), BO3MOXHO IPUMEHEHNE aCCUCTUBHBIX
TEXHOJIOTHI U CPEACTB.



dopma MpoBeACHUs TEKYIIEH W MPOMEXKYTOYHON aTTECTAIlMH JJIsl UHBAIUAOB U JIUI] C OTPaHU-
YCHHBIMU BO3MOKHOCTSAMU 300POBbA YCTAHABJIMBACTCA C YYCTOM HMHAWBUAYAJIBbHBIX HCI/IXO(bI/ISI/I‘IGCKI/IX
oco0eHHOCTel (YyCTHO, TMCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpE, B (popMe TECTHUPOBAaHHS U
T.H.), npu HGO6XO,Z[I/IMOCTI/I BBIACIIICTCS AOMOJIHUTCIIBHOC BPEMA HA MMOATOTOBKY U MPCAOCTABIISIIOTCA HC-
00XOMMBIC TEXHUYECKHE CPE/ICTBA.
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