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1. Ilesin ocBOCHUsI AUCHHUIIIMHBI

Henbto ocBoeHus nucuuIuinHbl « KOMIbIOTEpHBIE TEXHOJIOTUN B HAyKe U 00pa3oBaHUM»
SBJIAETCS W3Y4YCHHE OCHOB aHAJIMTHYECKUX M UHUCICHHBIX METOJOB BBIUMCICHHH U UX
BO3MOXHBIX MTPUIIOKECHUN B TEOPETHUECKON (hU3HKE.

2. MecTo aucuuniaunbl B cTpykrype OIl marucrparypsbl

HucuunnuHa «KoMmbloTepHble TEXHOJIOTUM B Hayke U 00pa30BaHUN» SIBISIETCA
o0s3aTeNbHoM quciuIunHol bioka b1.

Jucuunnuna «KoMnbroTepHbIe TEXHOIOTUU B HAyKe M 00pa30BaHUM» 3HAKOMUT CTYACHTOB

C OCHOBaMHU AHAJIUTUYECKUX M YHUCJICHHBIX BBIYMCICHHUH, YTO TO3BOJISIET CTYyACHTaM OoJiee
3¢ (}eKTUBHO BECTHM HAYYHO-HCCIIENOBATENbCKYI0 pPabOTy, UCHOIL30BaTh HABBIKM M 3HAHMUS,
MOJIYYEHHBIE P OCBOCHUH JAUCIMILUIMH MarucTepCKo mporpammel « Teopetuueckast Guznkay.
3. [lnanupyemble  pe3yjbTaTbl  00y4YeHMsl 1O JAUCIHUIJIMHE, COOTHECEHHbIe C
IUIAHUPYeMbIMH pe3yiabTaTamu ocBoeHusi OIl marucTpatypbl

[Tpomiecc m3yueHUs: TUCIUTUIMHEI HAMIPaBJICH Ha (DOPMHUPOBAHKE CIICIYIONINX dJIEMEHTOB
koMmrieTeHmi B cootrBeTcTBUU ¢ PI'OC BO, OIl BO u mpuoOpereHus ClIEIyONUX 3HAHHUMH,
YMEHHM, HaBBIKOB U (MJIM) OMbITA JIEATENbHOCTH:

dopmupyemMasi KOMIIETEHI U Nupukarop Ilepeuennb
(xox u popmyTHpOBKa) JAOCTHIKEHUS IUIAHHPYEMBIX Pe3yJIbTaTOB
KOMIIETCHI MU oﬁyqe}mﬂ
(xoa u ¢popmMyJIMpPOBKA)
Oo6ute-npodeccHoHaIbHBbIE KOMITETEHIIHA
OIIK-3 NA-OIIK-3 1 3HaTh:
Cnoco0eH NprUMeHATh 3HaHUs B | 3HaeT COBpEMEHHbBIE — OCHOBHBIE KOMaHJbl CHCTEMBI
o0actTi nHGHOPMAITHOHHBIX TEXHUUYECKUE U Maxima WIH Jpyrux CHCTEM
TEXHOJIOT i1, UCIIOJIb30BATh MIPOrpaMMHBIE AQHAJIUTUYECKOTO U  YHUCJIEHHOTO
COBPEMEHHBIE KOMITbIOTEPHBIE CpeacTBa BBIUMCIICHUS;
CETH, IPOTPAMMHBIE MPOAYKTHl | KOMIBIOTEPHBIX U — OCHOBHBIE ~ KOMAaHJbl  IaKeTa
U pecypchbl HH(HOpMAIIMOHHO- MH(POPMALMOHHBIX FeynCalc;
TEJIEeKOMMYHUKALIMOHHON CETH | TEXHOJIOTHA
"NuTepuer" (nanee - ceTh
"UHTepHeT") 115 pemeHus
3a/1a4 mpoQecCHOHAITBHON
NESITEIbHOCTH, B TOM YHUCJIE
HaXOJSIIKXCS 32 IpeaesiaMu
npoUIbLHON MOATOTOBKU
NA-OIIK-3 2 3HaTh:
3HaeT U UCTIOIb3YeT — METOAbl  TOCTAaHOBKH  3ajJad
COBPEMEHHBIE METO/IbI | TEOPETHUUECKOM (DU3HKHU;
U CpEICTBA JAJIs TIOUCKA, | — CIOCOOBI  TMOMCKAa  Hay4yHOU
XpaHeHus, 00pabOTKH, | UHPOPMALIMU B CETH UHTEPHET;
aHalu3a u — METObI MaTeMaTH4eCKOro
NPEJCTAaBICHHS B pelieHus 3afad  TEOPETUYECKOU
TpedyemoM (popmate buzuKH.
uHpOpMaLUU U3




pa3IMYHBIX
UCTOYHUKOB U 0a3
JTAHHBIX

Ymern:

— HaXOIUTh HEOOXOANUMYIO
MHPOPMALIMIO 10 MOCTaBJICHHOU
3aJaue B CETH MHTEPHET;

— paboTath ¢ y4eOHON M Hay4HOIl
JIUTEpaTypou;

Baagers HaBbIKaAMU:

— UCIIONIb30BaHUA ~ HAyyHOH |
y4ueOHOM JUTEPaTyphI IE
pELIEHNsT HEU3BECTHBIX CTYJIEHTY
3aJ1a4 TEOpEeTUYeCKOn (PU3MKU;

IIK-2 Cnocoben ob6pabareiBaTh |

AHAJIM3UPOBATH PE3YJIbTAThI
Hay‘iHO-HCCJ'ICI[OBaTCHLCKOﬁ
JACATCIBHOCTHU C IIOMOIIBIO

COBPEMEHHBIX  MH(POPMAIIMOHHBIX
TEXHOJOT U

NA-TIK-2 1 YyactByeT B
00paboTke U aHau3e
MOJTyYEHHBIX TAHHBIX HITN
PE3yJIbTaTOB HAYYHO-
HCCIEN0BATEIbCKON
JESITETLHOCTH C
MTOMOIIIBIO COBPEMEHHBIX
WHPOPMAITUOHHBIX
TEXHOJIOTH

3HaTh:

— METOIIbI  TMOCTAHOBKH  3a/ad
TEOpPETHYECKON (PU3UKH;

— METOJIBI MaTeMaTHIECKOTO
pemieHust 3a7ad4  TEOPETHYECKOM
busukw;

— OCHOBHBIE METOJIbl YHCIICHHOM
WUHTEPIOJISIINY;

— OCHOBHBIE METOJIbl YHCJIEHHOTO
mudepeHIMpoBaHus;

— OCHOBHBIE METOJbl YHCJIEHHOTO
WHTETPUPOBAHMUSL.

Ymern:

— IPUMCHATH MaTEMAaTHUUYCCKUC
METOAbl JAJs  peUleHus 3ajgad
TEOPETUIECKON (PHU3HKH;

— MPOBOJIUTH aHAJIUTUYECKOE
WHTETPUPOBAHUE;

— MPOBOJIUTH aHAJIUTUYECKOE
YIIPOILICHUE anredpanvecKkux
BBIPAYKCHUI;

— IPUMEHSATh W KOMOHHHUPOBATH
pa3iIuyYHble YHUCIIEHHBIE METO/IbI
TS ONPEACIICHHOMN 3aJ1a4U
TEOPETHUYECKON (PUBHKH.

Baaners HaBBIKAMM:
— AHAJIUTUYCCKOI'O M YHCICHHOI'O
pemeHuss 3a1ad  TeOPETHUECKOM




¢bu3uKy;
— aHAJIUTUYECKOTO
KBaHTOBBIX ITpolieccoB Ha DOBM.

pacdera

4. O0beM, CTPYKTYpA U co/iepKaHue TN CHUTITHHBI
OO01mmast TPy0EMKOCTh JUCITUTUTAHBI COCTABIISET 2 3a4€THBIC SIMHUIIBI, 72 aKaj. Jaca.

Ne Temsl (pa3aesibl) C Buabl yueOHBIX 3aHATHI, DopMbI TEKYLIET0 KOHTPOJIS
n/n AUCUHUILUINHBI, ¢ | BKJIIOYas CAMOCTOSITEJILHYIO ycneBaeMocTH
HX cofiep:KaHHue M padoTy CTyAeHTOB,
ec U UX TPYA0EMKOCTh ®opMa MPOMEeKYTOTHOI
T (B akaileMUYeCKHX Yacax) aTTecTaluu
p (no cemecmpam)

KonTakTHasi padota

Je | mpRKIAug¢Cmee | a caM
KII 00 | HC T ocT
15051 pa | yn | ec | osTe
T0 | BT | Ta JIbH
pH | am | as
Bl | uu | oH | pab
e H oTa
BIe




uc

BIT
aH
nus

1 |AHamuTuveckue 218 8 | 1 5 3ananust Juist
BEIUNCJICHUS B CaMOCTOSATEIBHON paOOTHI
nporpamMmme Maxima wiu
JPYTHX CUCTeMax
AHAJTMTHYECKOTO U
YUCJIEHHOTO BBIYMCICHUS

2 |[YwucneHnsle MeToAnl I 2 | 2 2 1 5 3amanus s
CaMOCTOSATEIbHON pabOThI
3 |Yucnenusie metonasl 11 2 2 2 1 5 3aganus s
CaMOCTOSTEIbHON pPa0OThI
4 [ITaket nusa 2 8 8 1 5 3amanus s
AHAIIMTUYECKUX CaMOCTOSITEIbHON PadOTHI
BeiuncieHnii FeynCalc
03| 7,7 3auem
Bcero 20 20 4 |03 27,7

Conep:xanue pa3esioB IUCHUIIHHBI:

1 AHaJINTHYeCKHe BBIYMCJICHHsI B mporpamMe Maxima wuiaM JApPYrux CcHCTeMax
AHAJIMTHYECKOr0 M YMCJIEHHOI0 BbIYUCICHUS.

1.1 Komanp! 4151 aHaIUTHYECKOTO peoOpazoBaHmsl alredpanuyecKux BbIpakeHUi.

1.2 Anamuruueckoe nudepeHirpoBaHme.

1.3 AHanmuTudeckoe MHTETPUPOBAHUE.

1.4  Ananutuyeckoe pellieHue alredpandeckux ypaBHEHUH.

1.5  AmnamuTtnueckoe peuieHue auddepeHInalbHbIX YPaBHEHUI.

2 Yucisiennoie meroasl I.

2.1 Wntepnonsiuusa. IloctaHoBka 3amaun npuOmmkeHus (yHKIMHA. VIHTEpnoisIUOHHBINR
mHorowieH Jlarpamka. MHTepnionsiuonHas ¢opmyna HeloToHa ¢ pa3ieineHHBIMUA Pa3HOCTSIMH.
MHorounensl YeObimeBa. MHUHUMH3AIMS OLIEHOK OCTATOYHOIO wieHa. MHTepnoisiunoHHbIE
dopmyiel beccens u OBeperra. OpTOrOHAIBHBIE MHOTOWICHBI.

2.2 Yucnennoe nudpdepenuupoBanue. Ilorpemnocts ¢opmysn. Popmysasl UYUCIEHHOTO
Qg QepeHIMPOBaHus, MOTyYeHHbIE MyTeM Iu(epeHINPOBaHUSI HHTEPIIOJIIIUOHHBIX (POPMYIL.
3 Yucaennoie MeToasnl I1.

3.1 UuciieHHOE  MHTErpUpPOBAHUE. Ksamparypusie  ¢dopmynsr  HeroTona-Koreca.
Kanparypusle ¢opmynbsl ['aycca. HMHTerpupoBaHue CHIBHO OCHMIUIMPYIONIMX —(DYyHKIHIA.
[loBbIlIeHNE TOYHOCTH WHTETPUPOBAHUS 3a CYET pa3OMEeHHs OTpe3Ka Ha paBHBIC YaCTH.
OntuMuzaius pacnpeseneHus y3JI0B KBaJpaTypHOH (Gopmyiibl. I'JaBHBIN 4ieH MOrpemnHOCTH.
®opmysl Dinepa u ['peropu. I[IpaBuiio PyHre npakTuueckol OLIEHKH MOTPeurHOCTH. DopMyIibl
PomOepra. Boruncinenue MHTErpajioB B CUHTYJIIPHOM ClIyyae.

3.2  Merox Monte-Kapno. [lomyuenne ciydaiiusix BenmuuH. [IpeoOpa3oBanue ciydaifHbIX
BenuuuH. [Ipocreiimmii  merox Monrte-Kapino ans  Belumcienust uHterpana.  CrocoObl
yMeHbleHus1 aucnepcuu. MHrterpansl, 3aBucsamue oT mapaMmerpa. Meroasl Monte-Kapno ¢
HOBBIIIEHHON CKOPOCThIO cxoauMocTH. CiyvaiiHble KBaapaTypHble Gopmyibl. Mcnonb3oBaHue
CMEIIIEHHbIX OlLleHOK. MHTerpanbHbie ypaBHeHUs. KOHCTpyKTHBHAs pa3MEpHOCTh aIrOpUTMOB
Mounte-Kapno. UnTepnonupoBanue GyHKIMN OT OOJIBIIOrO YKCia IEPEMEHHBIX.

4 Iaker nJs anaauTuveckux Boiunciaenuii FeynCalc.



4.1 VYcranoBka u 3amyck nakera FeynCalc. OcHOBHBbIE KOMaH/IbI.

4.2 IlpeobpazoBaHue BbIpaXEHHH, colepKaluX MaTpULlbl J{upaka U CIIMHOPBI.
4.3  Beruucnenue ciaenoB nmpousseneHnil matpun Jupaka. CBepTku.

4.4  KomaHJbl ynpOIIEHUs aHAJTUTUYECKNUX BBIPAKECHHMN.

2.5 WHTerpupoBaHue ¢ y4eTOM BO3MOKHON Pa3MEpPHOM peryJisipu3aruu.

2.6 JlonosmHuTenpHBIE KOMaHABI JUIsl pacueToB B pamkax KX/I.

4.7 Pacder oIHONETIIEBBIX MpoLeccoB B pamkax CM.

4.8  Pacuer ogHOMNETIEBBIX MPOLECCOB B pacmupeHusx CM.

5. O6pa3oBaTe/ibHbIe TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYLIECTBJIEHUN 00Pa30BaTeILHOI0
NMpouecca no JUCHUILVINHE
B nporecce 00ydeHust UCTIONIB3YIOTCS CIEAYIOMNE 00pa30BaTEIbHBIC TEXHOIOTHH:

BBoaHasi JIeKIUA — 1a€T IMEPBOE LEJIOCTHOE INPEACTABICHUE O JUCLUIUIMHE U
OPUEHTHUPYET CTYJIEHTa B CHUCTEME W3Y4YeHHUs NaHHOW MUCHUIUIMHBI. CTYIEHTHI 3HAKOMSITCS C
Ha3HAYCHHEM U 3aJa4aMM Kypca, €ro Pojbl0 M MECTOM B CHCTEME yUeOHBIX IUCIUIUIMH U B
CHUCTEME TOATOTOBKM B IesioM. JlaeTcsi KpaTkuii 0030p Kypca, HMCTOPHUS Pa3BUTHS HAyKUd W
MPAKTHKHU, TOCTHKEHHS B ATOU cdepe, IMEHA U3BECTHBIX YUCHBIX, U3TIaraloTcs MepCreKTUBHBIC
HampaBJIeHUsT ucciaenoBaHui. Ha 3Toll  JeKuuMM  BBICKA3bIBAIOTCS  METOAUYECKHE U
OpraHHU3aIlOHHBIE OCOOCHHOCTH pabOThl B paMKax NaHHOW AWUCUUIUIMHBI, a TaKXKe JaeTcs
aHaJIN3 PEKOMEHyeMOW Y4eOHO-METOAMUYECKOU JTUTEPaTyPHI.

AkajieMuyeckas JeKIus (UM JEeKIHs o0IIero Kypca) — MmoclieJoBaTeIbHOE H3I0KCHHIE
MaTrepualia, OCYUIECTBISIEMOE MPEUMYILIECTBEHHO B BHUJE MOHOJIOTA IPENoJaBaTesl.
TpeboBaHusi K akaJeMUYECKOW JEKIUU: COBPEMEHHBI HAy4YHBI YPOBEHb M HACHIIICHHAS
nH()OPMATUBHOCTh, yOemuTenbHash apryMEHTalus, IOCTYMHAass H TIOHATHAs peyb, YeTKas
CTPYKTypa W JIOTHKa, HAJIW4YUe SPKUX MPUMEPOB, HAYUYHBIX JOKA3aTeIbCTB, OOOCHOBAaHUH,
¢dakToB.

IIpakTnyeckoe 3aHsiTHE — 3aHATUE, MOCBAILIEHHOE OCBOCHHMIO KOHKPETHBIX YMEHUH W
HAaBBIKOB U 3aKPEIUICHUIO MOJYYEHHBIX HA JICKIIUA 3HAHUIA.

6. [lepeyeHb JWIEH3MOHHOTO M (WJIHM) CBOOOJHO PACHPOCTPAHSIEMOT0 NPOrPAMMHOIO
o0ecreyeHusi, HMCNOJb3yeMOro IPH OCYLIECTBJIEHUH O00pPa30BaTEJILHOI0 Mmpolecca Mo
JUCHMILINHE

B mpouecce ocymiectBieHuss 0o0pa3oBaTeNbHOTO  Mpollecca IO AUCHUIUIMHE
UCTIONTB3YIOTCSI:

Ui (POPMHUPOBAHUST MATEPHAJIOB Il TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEIACHUS
MIPOMEKYTOYHOM aTTeCTAINH, JUIT (OPMHPOBAHUS METOAMYSCKAX MATEPUAIIOB IO TUCITUTUIAHE:

- mporpammsl Microsoft Office;

- m3marenbckas cuctema LaTeX

- Adobe Acrobat Reader.

7. Ilepeyenb coBpeMeHHBIX MNPO(eCcCHOHANBHBIX 0a3 JAAaHHBIX W HHMOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3yeMbIX NPH OCYLIeCTBJIeHUN 00pa30BaTeIbHOIO Mpoiecca no
JUCHUIJIMHE (MIPU He00X0UMOCTH)
B mpouecce ocymectBieHuss 0o0pa3oBaTeNbHOTO  Mpolecca IO JAUCLUIUIMHE
UCIIOJIb3YIOTCS:
1.  ABromarusupoBaHHas OubnamoreuHo-uHpopmannonHas cucremMa «bBYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHbr OCHOBHOIl W  /IONMOJIHUTEJbHOW  y4eOHOH JIMTepaTypbl, pecypcoB
HH(GOPMANIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTH «HMHTepHeT» (IPU HEOOXOAMMOCTH),
PeKoOMeHAyeMbIX VIS 0CBOEHUS! AU CHMIIIMHBI



a) OCHOBHAS JIUTEepaTypa
1. CemoB E. C. OcHOBBl paboThl B CHCTEME KOMIbIOTepHOM anreOpel Mathematica /
E.C.CenoB — M. : Hanumonaneuelii OtkpbeiTeiii YHuBepcurer "MHTYUT", 2016.
https://www.studentlibrary.ru/book/intuit 210.html
2. JleBun B. A. DnemMeHTHI THHEHHON anreOpbl M aHATMTHYECKOW TeOMEeTpHH Ha 0aze
maketa "Mathematica". / B. A. Jlesun, B. B. Kanmunun, E. B. Poioanka. — M. :
OU3MATIINT,2007. - 192 c. https://www.studentlibrary.ru/book/ISBN9785922107990.html

0) 1OMOJIHUTEIbHASA JIUTEpaTypa

1. JpsxonoB B. II. Mathematica 5. 1/5. 2/6 B mMaremMaTn4eckux M HAYYHO-TEXHUYECKHUX
pacuerax. / B. II. Ipsixonos. — M. : COJIOH-ITPECC, 2008. - 744 ¢
https://www.studentlibrary.ru/book/ISBN9785913590459.html

2. Ywuukapés E. A. KommbrorepHas matematuka ¢ Maxima / E. A. YUuukapés — M. :
HannonaneHb1i1 OTKpBITHIH YHuBepcurer "MHTYUT", 2016.
https://www.studentlibrary.ru/book/intuit 124.html

3. Muxaiinos I'. A., Boittumiek A. B. Cratuctudeckoe monenupoanue. Metoast MoHTe-
Kapio : yaebnoe mocobue st By30B — M. : UzmarenscTBo FOpaiit, 2022. — 323 c.
https://urait.ru/bcode/494032

B) pecypchl cetu « UHTEpHET»
1. Odunmansuseiii caiit cucremsl Mathematica: http:/www.wolfram.com.
2. JlomomHUTENBbHBIC peCypchl i1 cucteMbl Mathematica http:/mathworld.wolfram.com.

9. MaTepuajibHO-TeXHUYeCKasA 0a3a, He0OXoAMMAas ISl OCYIeCTBJIEHUS 00Pa30BaTEIbLHOI0
npoiecca no JMCUMIUInHE

MarepuanpHO-TeXHUYECKass 0a3a, HeoOXoauMasi ISl OCYIIECTBICHUSI 00pa30BaTEIHLHOTO
npoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTaB CHEIUATbHbIC ITOMEICHHUS:

-y4eOHbIC ayAUTOPUU JJIs TIPOBEICHUS 3aHATUH JICKIIMOHHOTO THIIA U MPAKTHYECKUX 3aHATUN
(cemuHapoB);

- yueOHbIC ayAUTOPUH JJIs POBEJACHUS J1a00paTOPHBIX padoT;

- yueOHbIC ayIUTOPUU JJISI TPOBEICHUS TPYIIIOBLIX U HHIWBUYaTbHBIX KOHCYIbTAIIHIA,

- yueOHbIC ayJUTOPUH TSI POBEJICHUS TEKYIIEro KOHTPOJIS U MMPOMEKYTOYHOM aTTeCTallUM;
-TIOMEMICHHUSI JIJISI CAMOCTOSATEIILHOU PaboThI;

-TIOMEIICHHS ISl XpaHEHUs W TNPO(UIAKTHYECKOr0 OOCITYXKUBAaHUS TEXHUYECKUX CPEJICTB
o0y4eHusI.

CrenriasibHbIE TTIOMENICHUSI YKOMITJICKTOBAHBI CPEJICTBAMHU OOYUYCHUS, CIYXKAITUMHU IS
npezcTaBiIeHus yueOHoi nHpopManuu OONBIION ayAUTOPHUH.

Jlnst  mpoBeneHWs]  3aHATHH  JIGKIIMOHHOTO  THMA  MpeIaraloTcss  Habophl
JEMOHCTPAIIMOHHOTO  000pYAOBaHUS W y4eOHO-HATIIATHBIX IMOCOOWH, XpaHsIUecs Ha
AJICKTPOHHBIX HOCUTENSAX U 00€CTICUNBAIOIINE TEMATHUYECKUE WILTIOCTPAIINN, COOTBETCTBYIOIINE
pabo4uM mporpamMmam TUCIUTUIHH.

[Tomernenust yIsi cCaMOCTOATENLHON PabOThI O0YUYAIOIMIMXCS OCHAIEHBI KOMIIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTH «VHTepHeT» m oOecredeHueM JocTyna B
3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY OpraHu3aIliy.

Uucno mocagoyHbIX MECT B JISKIIMOHHOW ayAWTOpHH OoJiblie JHO0 PaBHO CIIHUCOYHOMY
COCTaBy IIOTOKAa, a B ayJIUTOPHUM IS TPAKTUYECKHX 3aHATHA (CEMHUHApPOB) — CIHUCOYHOMY
COCTaBY TPYMITBI 00YYaAIOITIXCA.



ABTOp:

JouieHT kadeapsl TeopeTuueckoil Gu3nku, K..-M.H. M.B. Yucrsakos
(noonucw)



IIpunioxenne Nel k paboueil nporpaMme AUCHHUIIMHBI
«KoMnbOTepHbIe TEXHOJIOTHH B HAYKE U 00Pa30BaHUN»

DoH/I OLICHOYHBIX CPEACTB
JJIS IPOBe/IeHNs TeKYIeil U MPOMeKYTOYHOM aTTeCTAllUM CTYIeHTOB
10 AUCHHUILTHHE

1. TunoBbie KOHTPOJIbHBIC 3aIaHUA WX UHBIC MaTCpHAJIbI,

He00X0AuMbIe VISl OLCHKH 3HAHUH, YMeHHM i, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH,

XAPaKTEPUIYIOIIHUX ITAIIbI (l)OpMP[pOBaHI/IH KOMIIeTeHII i

1.1 KoHTpoJsbHBIE 3aJaHUA M HHbIE MATEPHAJIBI, HCII0JIb3yeMble B IIpoLiecce TeKymen

aTrecralnumn

L. Peuwuumsv ananumuuecku cinedyroujue 3aoauu (31eKmpoOUHAMUKA):

HaiiTu norenuuman u HanpsHKEHHOCTD 3JIEKTPUUECKOTO MOJIE HA OCH CUMMETPUH 00bEMHO

3apsHKEHHOro Nojyuiapa paaunyca R (momnHslif 3apsia nonyuiapa paset Q).

HaiiTu norenuman u HanpsHKEHHOCTD 3JIEKTPUUECKOTO M0JIE HA OCH CUMMETPUH 00bEMHO

3apsHKEHHOTO IUIIMHApa paauyca R, BeicoTsl 2h (mosHbli 3apsin nuinuHapa paseH Q).
Halitn moTeHuMan u HamnpsHKEHHOCTh 3JEKTPUUECKOrO IOJsi HAa OCH CHMMETPHUH

IOBEPXHOCTH TNoJdyliapa paauyca R, cocrosiieil M3 MOBEPXHOCTH THodycdhepsl U

OCHOBaHUs (MOJIHBIN 3apsij nmoiyiapa paseH Q).

OnHOpOJIHO 3apsKEHHBIM TOHKUM 1ucK paauyca R u 3apsaa Q paBHOMEpHO Bpalaercs
BOKpPYT CBOETO JHaMeTpa C YTJIOBOM CKOPOCTBIO ¢ . OmpenenuTs WHTEHCUBHOCTH |
U3ITyYEHUSI.

B nuneliHol aHTeHHe JuMHOW 2L BO30yXkAeH nepeMeHHbld Tok J = J cos(kz)sin(wt),
rae @ = kc, k=2m+l)r /(2L), m — nenoe NoI0KUTEIBHOE YUCIIO, ¢ — CKOPOCTh CBETA B
BaKyyMe.

Haiitu cpemuioro 3a mepuon AuddepeHnnanbHyl0 HHTEHCUBHOCTh —H3IyUYEHUS.
N3o6paszute rpaduueckn AuarpaMMbl HAIPaBICHHOCTH VIS TPEX HU3MIMX TapMOHHK.
OnHoponHBI HIap pajguyca a € JUDICKTPUYECKOH IPOHULAEMOCTBIO &,IIOIPYKEH B

OJTHOPOJHBIM HEOTPAHUYEHHBIA JUIIEKTPUK C JUDJIEKTPUUYECKON IPOHULIAEMOCTBIO &, .

Ha GosnbiioM paccTosiHUM OT 1Iapa 3IEKTPUYECKOEe MO0JIe OJTHOPOAHO C HAMPSHKEHHOCTHIO
E,. Onpenenuts NOTEHIMAN TMONs BO BceM mpocrpaHcTBe. Hailitm pacnpeneneHue

BO3HHUKAIOMIUX CBA3aAHHBIX 3apPA10B.

II. Haitmu ceuenus (6epoamuocmu) ciedyloujux npoyeccos 8 OpesecHom NPUOIUNCCHUU:

N —

e

paccesinue (OTOHA Ha HIIEKTPOHE;

paccestHle 3JIEKTPOHA Ha AJIEKTPOHE C YYETOM MPOIOJIbHOW MOJISIpU3alMU HadallbHBIX
3JIEKTPOHOB;

pacniag W-6030Ha Ha 3JEKTPOH (MMO3UTPOH) U AIEKTPOHHOE aHTUHEUTPUHO (IJIEKTPOHHOE
HENTPUHO);

pacmaj Z-0030Ha Ha 3JIEKTPOH-TTO3UTPOHHYIO Mapy;

paccestHie JIeKTPOHHOTO HEUTPHUHO Ha DJIEKTPOHE;

paccesiHue MIOOHHOTO HEUTPHHO Ha MIOOHE;
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1.2 Cnincox BONPOCOB K 3a4eTy

Komane! 1711 aHaIUTUYECKOT0 peoOpa3oBaHus aareOpandyeckux BhIpaKeHUH.
Ananutnyeckoe auddepeHnnpoBaHue.
AHaIUTHYECKOE MHTETPUPOBAHHUE.
AHaTMTUYECKOE PEIICHNUE anreOpandecKux ypaBHCHH.
Amnanutnueckoe peuieHre AuddepeHnnanbHbIX YpaBHEHUH.
[TocTanoBka 3a1aun NpUOIMKEHUS PYHKITHH.
HHTtepnonauuoHHbId MHOTOWIEH Jlarpanika.
WNuTtepnonsunonnas popmyna HeloToHa ¢ pa3aeneHHbIMUA Pa3HOCTAMHU.
MHorounens! YeObimea.
. MuHUMM3a1us OLIEHOK OCTaTOYHOTO YJIeHA.
. Uatepnonsunonnsie popmyinsl beccens n Oseperra. OpTOroHalbHBIE MHOTOUJICHBI.
. @opMmyibl yuciIeHHOTO nuddepeHpoBanus, MOMydYeHHbIe MyTeM TuddepeHIMPOBaAHUS
UHTEPIOJISLIUOHHBIX (POPMYII.
13. Ycranoka u 3anyck naketa FeynCalc. OcCHOBHbIE KOMaH/Ib.
14. IIpeobpazoBaHue BbIpaKEHH, COAEpPIKALIMX MaTpHLbl Jlupaka U CIUHOPBHI.
15. Beruncienne cineaoB npousBeaeHuit matpuil Jupaka. CBepTKU.
16. Koman bl ynpoIieHNs aHATUTUYECKUX BBIPAKEHUM.
17. NUaTerpupoBaHue ¢ y9€TOM BO3MOXKHOM pa3MEpHOU peryJisipu3aiiim.
18. JlononHuTenpHple KOMaHABI A1 pacueToB B pamkax KX/I.
19. Pacuet ogHomneTIEBBIX MpoIieccoB B pamkax CM.
20. Pacuer oHONETIEBBIX IIPOLIECCOB B pacmupeHusx CM.
21. KBagparypusie popmyisl Hetorona-Koreca.
22. KBanparypusle ¢popmyisl [aycca.
23. lnterpupoBaHie CHJIbHO OcCUWUIMpYOmUX ¢yHKOui. IloBbllIeHHE TOYHOCTH
MHTETPUPOBAHMS 3a CUET pa30MEeHMs OTPEe3Ka Ha PaBHbBIC YACTH.
24. OntuMu3anusl  pacupelesieHuss y3J0B  KBajapaTypHoud (opmynbl. [naBHBI  dieH
HOTPELIHOCTH.
25. ®opmysl Ditnepa u ['peropu.
26. IIpaBuno PyHre nmpakTu4ecKkoi OLIEHKH OIPELIHOCTH.
27. ®opmynsl Pombepra.
28. BpluncieHHE UHTETPAJIOB B CUHTYJISIPHOM CITy4ae.
29. Ilonyuenue ciayyaiiHbix BennuuH. [IpeoOpa3oBanue ciayyailHbIX BEJIUYHH.
30. [Ipocreitmnii Meroq Monte-Kapio s BeluKclieHHUsI HHTErpana.
31. CriocoObl yMEHbIIEHUS AUCTIEPCHH.
32. HTerpainsl, 3aBUCAIIUE OT IapaMeTpa.
33. Metoasl MoHnTe-Kapiio ¢ moBbIILIEHHONW CKOPOCTBIO CXOAMMOCTH.
34. Cnyuaiinble kBasipaTypHble (opMyJbl. Mcronb30BaHNE CMELICHHBIX OLIEHOK.
35. VHTerpanpHble ypaBHEHUS.
36. KoHCTpyKTUBHAs pa3MepHOCTh anroputMoB Monte-Kapio.
37. UaTepnonupoBanue GyHKIHMA OT OOJBIIIOT0 YKUCIa IEPEMEHHBIX.
38. UncrneHHble OLIEHKU 3HAYE€HUH CrielMaabHbIX (QyHKIMH.

VXN R WD —

—_—— =
N = O

1.3 Onucanne npoueaypbl BLICTABIEHUS OLEHKH

OreHKa «3a4€Ty» BBICTABIISAETCA CTYACHTY, KOTOPBIN BIIAJIEET OCHOBHBIM 00bEMOM 3HAHUH
110 HporpaMMe JUCHUIIIIMHBI, 3HACT OCHOBHYIO TCPMUHOJIOTUH Z[aHHOI;'I O6J'IaCTI/I 3HaHI/II71; JIOTHYCCKHU
MIpaBUJIBHO H3JIara€t Marcepuaja; OTBC€Ya€T Ha BOIIPOCHI 663 CYIIECTBEHHBIX OHII/I6OK; BJIaACECT
I/IHCprMCHTapI/ICM JUCHUIIIIUHBI, yMeCT €ro HCII0JIb30BaThH B pCHICHI/II/I CTaHI[apTHBIX (TI/IHOBBIX) 3aaa4,
CHOCO6€H CaMOCTOSATCIIbHO IPUMCHATL TUIIOBBIC PCHICHUA B pAMKax pa6oqe171 nporpaMmbl JUCHUILIIMHBI,
3HaACT 6a3OBI>Ie TCOPHUH, KOHLCIIOWMK MW HaIpaBJICHHUA II0 I/ISy‘IaeMOf/'I JUCHOUINIMHE, CaMOCTOSATCIIBHO
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pa60Tan Ha NPAKTUYCCKUX 3aHATUAX, YIACTBOBAJI B I'PYHIIOBBIX 06CY)K}_'[€HI/I$IX.

OHeHKa «HE3AYTCHO» BLICTABIACTCA CTYACHTY, KOTOpI)II\/'I HE BJIaZI€EE€T OCHOBHBIM 00BEMOM
3HAHUU 1O nporpamMme JUCHUIIIIMHBI; HE 3HAET OCHOBHYIO TE€PMHUHOJIOTUN JIaHHOH obOnmactu 3HaHHfI;
JIOTUYECKN HEIPAaBHUIIBHO H3JIarac€T MaTrepuajl, OTBECYACT Ha BOIIPOCHI C CYIIECCTBEHHBIMHA OHII/I6KaMI/I; HC
BJIaACCT HMHCTPYMCHTApPUEM OUCHUIIIMHBI, HE YMCET C€ro MCIOJb30BaTh B PCHICHUU CTAaHAAPTHBIX
(TI/IHOBBIX) 3aagad, HE CIIOCOOEH CaMOCTOSATEILHO MNPUMCHSATH TUIIOBBIC PCHICHUA B paMKax pa6oqeﬁ
nporpaMmbl JUCHUIUIMHBI; HE 3HACT 0a3oBbIe TCOpHH, KOHLCIIMWHN W HAIpaBJICHUA I10 H3y‘la€MOI>i
JUCHUININHE, HE IPOABJIAT CAMOCTOATCIILHOCTU ITPU BBIITOJIHCHUN 3aJJaHui Ha MMPAKTUYCCKUX 3aHATUAX,
HC Y4aCTBOBAJ B I'PYHIIOBBIX 060y)KI[eHI/I}IX.
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IIpunioxenne Ne2 k padboueil nporpaMme AUCHHUIIIMHBI
«KoMnbOTepHbIe TEXHOJIOTHH B HAYKE U 00Pa30BaHUN»

MeToandecKkue YKazaHudA AJd CTYACHTOB IO OCBOCHUIO TUCHUIIJIUHDI

JucuuminHa «KoMnbroTepHbIe TEXHOJIOTHH B HayKe U 0Opa3oBaHUU» BBIPAOATHIBAET y
CTYJEHTOB HAaBBIKM IIOCTAHOBKM U PELIEHUS CIOXHBIX 3a7ad TEOpeTUYEeCKOW (U3MKU C
MIOMOIIBIO CUCTEM KOMITBIOTEPHO anreOphl, MO3BOJISIOMINX BBIMOIHATh KaK aHAIMTHYECKUE, TaK
W YWCJIEHHbIE BblYMCIEHHUS. JlucuumimHa Takke CIOCOOCTBYET PAa3BUTHUIO  YMEHUs
CaMOCTOSITENIFHO pellaTh 33Jaydl W TOJIb30BaThCsl HAayyHOM M y4yeOHOM mauTepaTypoi MO
TEOPETUUECKOHN (hU3UKeE.

Iupoko NpakTUKyeTCs WHAMBUAyaJbHas METOAMKA PEIIECHUs 3ahad, IpU KOTOPOM
CTYJEHTHI B OOJIBIION CTEMEHH CaMOCTOSATEIbHO PEIIAOT 3a/1a4M NPU MHAWBU Iy aIbHOM MOMOIIN
Y KOMMEHTapHsX MPEnoJaBaTelisl 0 XOAY PELICHU 3aaul KaXKIbIM KOHKPETHBIM CTYAEHTOM C
nocieaAyomuM 00001IeHueM pe3ysibTaTa M BO3MOXKHBIX METOJOB €ro mojyuyeHus. Takum
o0pa3oM, Ha MPAKTHUYECKUX 3aHATUSAX CTYIEHTHl NPUOOPETAIOT HAaBBIKM CaMOCTOSTEIbHBIX
BBIUMCJICHUM C MOMOILBIO CUCTEM KOMIIBIOTEPHOM anreOpbl, aHaIM3a MOCTABJICHHON 3a1adyu U
IIOJIyYE€HHOT'O pe3yJbTara.

Pacnipenenenne BpeMeHu Ui M3y4Y€HUS JAAHHOIO Kypca JIydlle BCEro IUIaHUPOBATh,
IpelyCMaTpuBasl pPEryJIIpHOE IOBTOPEHUE IPOMAEHHOIO MaTepuana U JOINOJIHEHUE €ro
nHdOopMaIen, ToJIy4eHHOU U3 Y4eOHOM TUTEepaTyphl.

JUis OArOTOBKM K MPAKTUYECKUM 3aHIATHSIM PEKOMEHIYETCSI HCIIOJIb30BATh JIUTEPATYpy
13 NIPUJIAraeMoro CIMCKa OCHOBHOM M TOTIOJHUTEIBHOM JINTEPATyPHI.



