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MecTO0 IMCHUIUVIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHOH MPOrpaMMbl

Hucuunnuna "®Ousnka 4€pHbIX AbIp" SABISETCA AUCIHUIUVIMHOW BapuaTUBHOM uyactu bioka 1
Jucturmmuabl (MOAY/IM) OCHOBHOM MpodecCHOHATBHON 00pa30oBaTEIbHOM MPOTPAMMBbI BBICIIETO
oOpa3zoBaHMsi — TIpPOrpaMMbl MarucTpaTypbl 10 HampasjieHuto noarotosku 44.04.01
[Tenarorndyeckoe oOpa3oBaHHe, HaANpaBICHHOCTh (MpoduiIb) 00pa30BaTEIbHONW POTPAMMBI
«[IpuopureTHpie HampaBieHUs HayKu B ¢u3nueckom obpazoanum» (51.B./1B.01.01.02 ®wusuka
YEPHBIX JIBIP).

Hucuunnmua «@u3uka YEpHBIX JAbIP» SBIAETCS OJHOM M3 LEHTPAIBHBIX B CHUCTEME
MOJATOTOBKM MAarucTpa, MMeeT KaK TeOopeTHyeckoe, TaK MpHKIaJHOe 3HadeHue. B mporuecce
U3YYEHHUS JaHHOTO Kypca MarucTpbl OCBAaMBAIOT MPAKTUYECKUE HABBIKM NMPUMEHEHHsS 3HAHUU O
MaTEeMAaTHYECKUX CIIOc00aX OMUCAHUS MMOBEICHUS YEPHOM JBIPHI M PU3NIECKUX MPOIECCaxX B HUX.

OCHOBHBIMU BUJAMH 3aHSATHH SBIAIOTCS JIEKUWU U MpakThyeckue 3aHsaTus. [Ipaktuueckue
3aHITHSI TIO3BOJISIIOT MArMCTpaHTaM TPUOOPECTH 3HAHWUS M HABBIKM PACYCTOB C IOMOIIBIO
chepruecKu-CUMMETPUYHBIX METPUK; METO/IOB pacyeTa 3aXBaTa YepHOU JbIPOM YaCTUILIBI.

ObnactaMu TPOEeCcCCHOHATBHON JEATEIPHOCTH MAarucTpoB, Ha KOTOPBIE OPHEHTHPYET
JTUCIUIUINHA, SBJSIOTCS HMCCIEAOBAaTEIbCKasi IESITENbHOCTh U €€ MPHIIOKEHHE B (PU3NYECKOM
00pa3oBaHuH.

DTOT Kypc ONMUpAeTCs Ha 3HAHUSA M HABBIKH, IPUOOpPETEHHBIE B paMkaxX KypcoB «OCHOBBI
TEOPETUYECCKOW (U3MKW» W JUCHUIUIMH 110 BBIOOPY, HM3YYEHHOTO B IEPUOJ OOydYeHHUS B
OakanaBpuare.

1. Ilepeuenb mJaHMpyeMbIX  pe3yJbTaTOB 00yuyeHusi (oOpa3oBaTelbHBIX
pe3yJbTaToB) MO TUCIHUILINHE

Heabo ocBoeHus AUCHUIUIMHBL «@Pu3nka 4YEPHBIX JbIP» SBISETCS O3HAKOMIICHHE
o0ydJarmuxcsi C TEOMETPUYECKUMU OCHOBAMHU TEOPUM U TPAKTUYECKHMM BBIXOJOM Ha
HaOJIoaTeNIbHBIC JaHHBIE (PErUCTpaIvs IPABUTAIIMOHHBIX BOJH OT CIIMSIHUSI YEPHBIX JIBID).

3agayveii OCBOCHMS NUCLUUIUIMHBI SBISIOTCS TOJIY4YEHHE MarucTpaHTaMud Habopa 3HaHUH,
YMEHUH W HaBBIKOB II0 METOJaM HCCIEAOBAaHUS ypaBHEHWH OWHINTEHHA B CcQepudecku
CUMMETPUYHOW METPHKE, IO I[IOJIYyYCHUIO pEIIeHUH OSTUX YypaBHEHUH U  (u3nueckoi
WHTEPIPETALMH MOTYyYEHHBIX PEIICHUH.

B pe3ynbraTe ocBoeHUS NUCHUIUTHHBI «DU3KKa YEPHBIX IBIP» CTYIEHT JOJDKEH:

3HaTh 0a30BYI0 TEPMUHOJIOTHIO U (PU3UYECKHE MPOLECCHl, MPOUCXOASIINE BOIU3N YEPHBIX
JBIp;

yMeThb peliaTh CTaHJApPTHBIC 3a7a4M, CBS3aHHBIE C TIOMCKOM TOYHBIX M TPHOIMKEHHBIX
pELIeHUI ¥ MOBEICHUEM YaCTHUILl B TPAaBUTALMOHHOM MOJI€ YEPHOH ABIPHI.

BJa/leTh: METOJaMH, TMPUMEHSIEMBIMH JUISI HWCCIEAOBAHHUS TJ00aJbHON MPUUYMHHOU
CTPYKTYpPBI IPOCTPAHCTB C TOPU3OHTAMHU.

[Ipouecc wu3yueHus IUCHUIUIMHBI «@DU3MKa YEPHBIX JbIP» HAIMpPaBIE€H HaA pPaCIIUPEHUE
HAy4YHOTO KPyroszopa W TMOHUMaHUS (PU3MUECKHUX OCOOEHHOCTEH MPOCTPaHCTBA-BPEMEHH BOJIW3H
YEpPHBIX JIBIP.

B pesynbrare OCBOEHHsSI TPOrpaMMbl MarucTpaTypbl OOYYaIONIUHCSA JIOJDKEH OBJIAJIETh
CIIEYIONMMHU pe3yJbTaTaMid 00ydeHHs 1o auciuminHe «®dusnka 4y€pHBIX AbIp» (B TaOIHUIE
IPEJICTABICHO COOTHECEHHE O00pa3oBaTeNIbHBIX pPE3yJbTaTOB OOYYEHMs] IO JUCLHUILIMHE C
WHJUKATOpaMU JOCTUKEHUS KOMIIETEHIIN):

KomnereHus 1 nHIUKaTOphI €€ OO6pazoBarenbHble pe3yabTaThl AUCUUTIIMHBI
JOCTUKEHUS B TUCLUIUINHE (aTans! OPMHUPOBAHUS AUCIUIIIUHBI)
3HAET yMeeT BJIAJICET

[TK-5. CiocobeH ocymecTBISITh TIOUCK, OP-1 OP-4 OP-7
aHaiu3 1 00paboTKy Hay4YHOH HH(pOopMaMU BAapUaAHTHI BBIYUCIIATH crocoba
B LIEJISIX UCCIIEIOBaHUS MpoOIemM KOOpJIUHATHBI | KOMIIOHEHTHI | MH pacuera
o0pa3oBaHMs B IPEIMETHOI 06acTu X YCJIOBUH B TEH30pa TOPU30HTOB MU
HaIpaBJIeHHOCTH (TpOohuIIs) ciydae Puyun, R- u T-
MarucTparypsl. chepuuecku- | DifHmTelHA U | obacTen B
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[TIK-5.1. 3HaeT: ICTOYHUKHN HAYYHOU CHUMMETPUYHO cKajsipa METpPHKE
nH(popManuy, HEOOXOAUMOM st I METPUKH Kpeumana [IBapummibaa
OOHOBIICHHUS COZIEP)KaHUS 00pa30BaHUS 110 OP-1 OP-5 OP-9
JUCHUILITHHAM (KypcaM) MpeaMeTHON BapHaHThI HAaXOJUTh METOJIaM
o0acTy HanpaBlIeHHOCTHU (TIPOGuIIs) KOOPJMHATHBI pelieHus u pacuera
MarucTparypsl 4 TpaHc(hOpMaLuy MIPOLEecca | X YCIOBHUil B YpaBHEHUN | 3axBara
00y4eHUs; METOAbI PaOOThI C HAYYHOU ciydae OWHIITEHHA | YaCTULbI
uHpopMaIHeH; chepuuecku- | Uil BAaKyyma, | YepHOU JBIpOit
MIpUEMbl IUJIAKTUYECKON 00paboTKU CUMMETPUYHO B
HAy4YHOH MH(OpMaIUK B LENAX ee W METPHUKHU IIPUCYTCTBUU
TpaHcopmalu B yueOHOE coiepKaHue, 3NEKTPOMaruu
[TIK-5.2 YmeeT: BecTH MOUCK U aHATIU3 THOTO MOJIS U
Hay4yHOU MH(OpPMALNK; OCYIIECTBISATh KOCMOJIOTHYEC
JTUIaKTHYECKYI0 00pabOTKY U aJanTaIuko KO
Hay4HbIX TEKCTOB B LIEJISIX UX [IEPEBOA B MOCTOSTHHOU
y4ueOHbIe MaTepHalIbl
[1K-5.3. Bnaneer: metogamMu paboTHI C OP-2 OP-5 OP-8
Hay4HOU HH(OPMaNUEN U y4EOHBIMU YCIIOBUE HaXO/IHTh METOIUKOM
TEKCTaMHU. PETYISPHOTO peleHus BBIBOJIA
LIEHTpa U yYpaBHEHUU YpaBHEHUU
IJIOCKOM OWHINTENHA | reoe3uYeCcKuX
ACUMIITOTUKU | IS BAaKyyMma, B R-00nactu
B
OP-3 IPUCYTCTBUU OP-9
ONpeleJICHUEe | FJIEKTPOMAarHu MeToAam
U METPUKY THOTO TIOJISL U | | pacuera
KpOTOBOM KOCMOJIOTMYEC | 3aXBaTa
HODBI KO YaCTULIbI
MIOCTOSIHHOW | YEepHOU ABIpOH
OP-6
BBIBOJIUTH
YpaBHEHUS
reoJIe3nYeCKu
X 1
BBITIOJTHSATh
rpadudeckuit
aHaJIN3
CHeLHATbHBIX
peleHni
2. O0beM [MCUHMIUIMHBI B 3a4eTHBIX €IMHHMIAX ¢ YKa3aHHEM KOJHYecTBa

aKaJleMH4YeCKHX YacOB, BbIIEJEHHBIX HA KOHTAKTHYI0O pPadoTy o0O0ydaroummxcs C
npenoaasarejeM (0 BHAAM Y4YeOHBIX 3aHAAITHI) M HA CAMOCTOSITEJBLHYI0 padoTy
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3au. en.| Yacwl
3 3 108 4 20 0 84
Uroro: 3 108 4 20 0 84 3a4er

3. Coaep:xkaHue TUCHUIIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3jiesiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeeOeHHO20 HA HUX KOJIUYECMEA AKAOEMUUECKUX YACO8 U
61006 YUeOHBIX 3aHAMUIL

HaumeHoBaHue pa3iesia u TeM KosauuecTBo 4yacoB no popmam
OpPraHu3auvu 00yYeHus
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3 cemecTp
Tema 1. Chepuuecku-cumMmMeTpUYHbIC 1 1 0 8
T'PaBUTAIMOHHBIC TIOJISI.
Tewma 2. Peenue Paiicuepa-Hopacrpema — 0 2 0 8
(antn) ne Currepa.
Tema 3. I'eone3ndueckre B CTAaTHYECKOU 0 2 0 10
chepHIeCKU-CUMMETPUIHON METPHUKE.
Tewma 4. ['opu30HTHI COOBITHH, BUIUMOCTH, 2 3 0 14
Ko, Kumnuara. R- u T- obactu.
Tema 5. Uepnas neipa LlBapimmnba. 0 3 0 12
I'eone3nyeckue u rod6anbHOE OMUCAHHE.
Tema 6. ['nobanpHas npUYUHHAS CTPYKTYpa 1 4 0 12
MPOCTPAHCTB C TOPU3OHTAMHU.
Tema 7. UepHble ObIphbl ¢ BpaleHueM. Merpuka 0 3 0 12
Keppa.
Tema 8. TepmoarHaMuKa YE€PHBIX JBID. 0 2 0 8
HToro no cemectpy 4 20 0 84
Bcero mo qucnuminze: 4 20 0 84

3.2. Kpamkoe onucanue codepicanus mem (pazoenoe) OUCUUnIUHbL
Kparkoe conep:xanue xkypca (3 cemectp)

Tema 1. Chepuuecku-cuMMeTpHYHbIE TPABUTALHOHHBIE MOJISI.

OO6muii cayyail cepuyecKn-CUMMETPUYHON METPUKHU. BapraHThl KOOPAMHATHBIX YCIOBUH.
Bberuncnenne KOMIOHEHT TeH3opa Puuum, OiHmTeiiHa u  ckamsgpa Kpeumana. VYciosue
PETYISAPHOTO LEHTPA U IJIOCKON AaCUMITOTHKH.

Tema 2. Pemienne Paiicnepa-Hopacrpema — (antu) ne Currepa.

Pemenne ypaBHeHUI DHWHINTENHA Ul BaKyyMa, B IPUCYTCTBUH 3JIEKTPOMArHUTHOTO OIS
¥ KOCMOJIOTHYECKOM rmoctostHHOi. Metpuka(antu-)ae Currepa, Pailicnepa-Hopactpema n metpuka
C HEHYJIEBOM KOCMOJIOTUYECKON MTOCTOSTHHOM.

Tema 3. I'eone3nyeckue B CTATHYECKOM chpepryecKU-CHMMETPUYHOI MeTpPHKe.

BriBon ypaBHeHMil reojesndeckux JuHui. ['padmyeckuil aHanu3 creruaibHbIX PEHICHUN.
KBazurnobansHas koopauHata. KoopauHaTHOe M COOCTBEHHOE BpEMs BXOXKACHUS YaCTHUIIBI

(orona) B yepHyI0 IBIpY.
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Tema 4. I'opu3oHTHI coObITHI, BUAUMOCTH, Komu, Kniimura. R- u T- odiacru.

Omnpenenenus U cocoObl pacuera TOpU30HTOB U R- u T- oOnacrei.

Tema 5. UepHas apipa HIBapummunbaa. I'eonesndeckne u riiodajabHoe ONMCAHUE.

R- u T- o6nactu B metpuke IlIBapimmibnaa. 'eonesndeckue B R-o6mactu. 3axBaT 4acTHIIBI
4yepHOU JbIpoi. ['mobansHOe onucanne — MeTpuka Kpyckara.

Tema 6. I'1o6a/ibHAsI NPUYMHHAS CTPYKTYPa NPOCTPAHCTB ¢ ropusoHTamu. [lepexon
yepes ropu3oHT B ob1ieM cinydae. [locrpoenne auarpamm Ilenpoysa.

Tema 7. YepHble AbIPHI ¢ BpallleHHEM.

Mertpuka Keppa, koopaunarsl boitepa-JInnaksucra. Macca v yrioBoil MOMEHT
Bpamaromieiics Y/[. 'opuzoHT u s3procdepa.

Tema 8. Tepmoaunamuka Y/1.

UYeTtnipe 3akoHa TepmoanHaMuky YJ1. Micnapenue yepHbIX IbIp.

4. TlepeuyeHb Y4eOHO-METOAUYECKOr0 oOOecmeyeHUsA JIJIsi CaAMOCTOSITEIbHOH PadoThI
o0yyarommxcst 0 JMCIHHILIMHE

CamocTtosTenbHas paboTa CTYIEHTOB SsIBIsieTcsl 0co0oil (opMoil opraHuzanuu y4eOHOTo
nporecca, MpeACTaBisiomIas Cco0OW IUIAHUPYEMYIO, I[O3HABATENbHO, OPraHU3allMOHHO U
METOJUYECKH HaIpPaBIAEMYIO JI€ATEIbHOCTh CTYACHTOB, OPUEHTUPOBAHHYIO Ha JOCTHXKEHUE
KOHKPETHOI'O  pe3ylbTara, OCYUIECTBIseMYI0 0e3 mOpsMOH  IOMOLIM  IpernojaBaTess.
CamocTtosTenbHas padoTa CTYACHTOB SBIISETCS COCTaBHOW YAacThlO Y4eOHOH pabOThHl M HMeeT
[ENBI0 3aKperUieHHe W YIiyOJIeHHE TONIyYeHHBIX 3HAHUH M HaBBIKOB, MOMCK M MpHOOpeTeHue
HOBBIX 3HAHUM, a TAK)KE BBIIOJIHEHNE YU€OHBIX 3a/IaHUM, MOATOTOBKY K MPEJICTOSIIUM 3aHATHSIM U
3au€ry. OHa mpeaycMaTpUBaceT, Kak MpPaBWIIO, pa3paboTKy pedeparoB, HANHMCAHUE U 3alIUTy
JOKJIAJIOB WM TIPOEKTOB, BBHIMIOJIHEHUE TBOPUECKUX, HHAUBUIYATbHBIX 33JJaHUIl B COOTBETCTBHUHU C
yueOHOW mporpaMMoi (TEMAaTHYECKUM IUIAHOM U3YYEHHs JUCUUIUIMHBI). Tema a8 Takoro
BBICTYIUICHHUS MOKET OBITh INpeAsIo’KeHa MpernojaBareieM Wik u30paHa caMUM CTYACHTOM, HO
MaTepuall BBICTYIUIEHHS HE JIOJDKeH JyOJaMpoBaTh JIEKIMOHHBIM Marepuai. PedepaTuBHBIN
MaTepuan CIYXHUT JOMOJHUTEIbHOW HH(popMaiueil s paboThl Ha J1a0OPATOPHBIX 3aHATHSIX.
OcHOBHas 1Ie7b JaHHOTO BHJa pabOTHI COCTOUT B O0OYYEHUHU CTYICHTOB METOJIaM CaMOCTOSITEIIbHOM
paboThl ¢ y4yeOHBIM MarepuanoM. J[as MOJHOTHI YCBOGHHsI T€M, BHIHECEHHBIX Ha JIaDopaTOpHBIE
3aHATUA, TpeOyercs pabora ¢ mepBoUCTOYHMKaMU. Kypc mpeaycMaTpuBaeT CaMOCTOSITEIBHYIO
paboTy CTYIEHTOB CO CHeUMalbHOM HaydyHOHl sureparypoil. Creayer OTMETUTh, 4YTO
camocTrosiTeNbHas paboTa CTYAEHTOB pe3yJbTaTHBHA JIMIIb TOT/AA, KOI/la OHAa BBIOJIHAETCS
CHUCTEMATUYECKH, INIAHOMEPHO U LIEJIEHAIIPABJICHHO.

3amaHusl JUIsl CaMOCTOSITENIbHOM paboThl MpeaycMaTpUBAIOT UCIOJIb30BaHUE HEOOXOIUMBIX
TEPMUHOB U MOHATUH MO mpobiematuke Kypca. OHM HaleIMBarOT Ha MPAKTUYECKYI0 paboTy 1o
NPUMEHEHHIO M3y4aeMOro MaTrepHaja, MOMCK Oubauorpaguueckoro marepuana U 3JEKTPOHHBIX
UCTOYHHUKOB MH(OPMALIMHU, WUTIOCTPATUBHBIX MaTepHajoB. 3aJaHUs 110 CAMOCTOSTEIbHON paboTe
JTAIOTCS TI0 TeMaM, KOTOpbIe TPEOYIOT JOMOJHUTENBHON MPOPaOOTKH.

OO0t 06bEM caMOCTOATENTFHON PAOOTHI CTYAEHTOB MO AUCLHUIUIMHE BKIIOYAET ayAUTOPHYIO
Y BHEAYJUTOPHYIO CaMOCTOATEIbHYIO pabOTy CTY/IEHTOB B TEUEHHE CEMECTPA.

AynuTOopHas caMoCTOsITeNIbHass paboTa OCyIIeCTBiIseTcs B (opMe YHMCICHHOTO pELIeHUs
TEOPETHUECKUX 3a/Jad MO0 JUCHUIUIMHE. AYIUTOpHAs CaMOCTOsITeNIbHas paboTra obOecreueHa
METOAMYECKMMH MaTepralaMH.

BHeaynuropHas camocrosiTesibHas paboTa ocyuiecTBisiercs B hopmax:

- IOATOTOBKA K YCTHBIM OIPOCaM I10 TEOPHH;

- IOATOTOBKA K YCTHBIM JOKJIaZiaM 110 TEOPHH;

- YUCJIEHHOE PEIICHNE TEOPETUUECKUX 3a/1ay;

- pelleHue JoMaIIHed KOHTPOIbHON padoThI;

- IOJITOTOBKA K 3aluTe pedepara U HayYHBIX IPOSKTOB.

Mamepuansi, ucnonv3yemole 014 MeKyuse20 KOHMPOJia YCneeaemocmu 00y4aumuxcsa no
oucuuniune



IIpumepHblie TeM pedepaToB
[IpousBoansbie JIn 1 UX UCIOJIB30BAHUE ISl ONIPEICIICHHS BO3MYILICHUH .
CHeKTp MOIIHOCTH CIIYYaifHOTO CUTHAJIA (B DJIEKTPOTEXHUKE).
JuarpamMmma «CreKTpalbHbIA UHICKC - TEH30PHO-CKAJIIPHOE OTHOLICHUEY.
CoBpemeHHbIe HAOOPBI TaHHBIX AJIs ONpeAeNIeHUs] KOCMOJIOTHYEeCKUX TapaMeTpoB.
CnexTpbsl KOCMHUYECKOTO MUKPOBOJIHOBOT'O U3JTYYCHUSI.
CiyyaliHbI{ LIyM.
bapuonHnblie akycTHUEeCKHE OCIMIIISIIUU.
Knaccudukanus MHQISIUOHHBIX MOJENIEH C OJHUM CKAJIIPHBIM MOJIEM B PEKUME MEJIJICHHOTO
CKATBIBAHMSL.
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Jlna camocmoamenvHoil n0020moeKu K 3aHAMUAM RO OUCUUNIUHE DEKOMEHOYEmC
UCNOb306aMb YUEOHO-MEeMOOUYeCKUe Mamepuavl:

1. Yepron C.B., A66s30B P.P. Teopernueckne OCHOBBI KHPaIbHONH KOCMOJIOTHYECKON Mojesn/
Uepson C.B., A66s30B P.P. — YubsiHoBCcK, ®T'BOY BIIO «Yal'TIY um. U.H. YinesaoBay, 2014
- 76 c.

2. Komenes H.A., Hukonaes A.B., UepBon C.B. OcnoBsl f(R) Teopuu rpaBuraunu / Komienes
H.A., Huxonaes A.B., UepBon C.B. — ViuaesHock, ®I'bOY BIIO «VYal'lly wum. W.H.
ViesaaoBay, 2015 — 38 c.

3. C.B. Uepson, U.B. ®omun, A.C. Kybacos. Ckansipubie U KupajabHbie moiisi B kocmonoruu/ C.B.
UYepson, 1.B. ®omun, A.C. KybacoB — VYuabsHock, ®I'BOY BIIO «YalTlY um. W.H.
ViegaoBay, 2015 — 216 c.

4. Maremarudeckuii ammapatr ¢usukn: B 3 4. U. I OcHoBel auddepeHnuanpbHOro u
WHTETPAIIbHOTO ucuucieHus. YueOnuk g By3oB/ C.B. UepBon u np. — YassHock: ®PI'BOY
BO «Yal'TlVY um. 1. H. Yiaesaaosay, 2016 — 275 c.
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IIpumepHble OLICHOYHbIE MaTepHAJIbI UIS NPOBeJeHUS] TeKylero KOHTPOJIA

YCIEeBAEMOCTH H IIPOMEKYTOYHOM aTTecTalui 00y4aloImuXCcs 10 JUCHHUILIMHE
Opranun3anus v NpoBeJieHHe aTTeCTALMU CTy/AeHTa

®I'OC BO opueHTHpOBaHbl IPEUMYLIECTBEHHO HE Ha COOOLIeHHe O00ydarolemMycs
KOMIUIEKCAa TEOPETUYECKUMX 3HaHWM, HO Ha BbIPaOOTKY Yy OakajaBpa KOMIETCHIHH —
JMHAMUYECKOro Habopa 3HAaHUM, YMEHUH, HaBBIKOB M JIMYHOCTHBIX KauecCTB, KOTOPHIE MO3BOJIAT
BBIIIYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE TpyJda U YCHEIIHO NpOo(ecCHOHAIbHO
pean30BbIBaTHCS.

B mporiecce oneHkn 6akanaBpoB HCIONb3YIOTCS KaK TPaJULMOHHbIE, TaAK 1 MHHOBAIlMOHHbIE
TUOBI, BUABl WU (QopMbl KOHTpoJds. Ilpu STOM MOCTENEHHO TPaaUIMOHHBIE CpPEICTBA
COBEpUICHCTBYIOTCA B pyciieé KOMIETEHTHOCTHOIO II0AX0/a, a WHHOBALIMOHHBIE CPEJCTBA
aJaNTHPOBAHbI JJIs1 IOBCEMECTHOIO IPUMEHEHUS B POCCUMCKON BY30BCKOM NMPAKTHKE.

Llen» npoBegeHMsi aTTecTAaMM — IIPOBEPKAa OCBOEHUS OOpPAa30BATEIBHOM IPOTPaMMBbI
JUCLUIUIMHBL Yepe3 cpOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIIbTATOB.

THunbl KOHTPOJIA:

Texymasi arrecraumsi: IpeJCTaBleHa CJIEIYIOUUMH paboTaMu: OTYETHOCTH IO
1a00pPaTOPHBIM 3aHSITHSIM.

IIpomexyTouyHasi aTTecTalus OCYLIECTBIISIETCS B KOHLE CEMECTPa M 3aBEpIIAET U3YyYCHHE
JTUCIUIUIMHBI, TOMOTaeT OLIEHUTh Oojiee KpYIHbIE COBOKYIMHOCTH 3HAaHUW M yMEHHUH,
(dopmHpoBaHUE ONPEaEIEHHBIX KOMIETEHIIHH.

O1eHOYHBIMU CPEACTBAMM TEKYIIETrO OLIEHWBAHHUS SIBISIFOTCS: YCTHBIE OMPOCHI 1O TEOPUH,
pelieHre 3ajad, (U3NYECKUe AUKTAHTHI, BpUCTHYECKas Oecela MO TeMe 3aHATHS, T'PYIIOBOE
oOcyXJIeHHEe TeMbl 3aHATHUS, 3alluTa pedepara WIM MPOEKTa, KOHTpoibHas padora. KoHTposb
YCBOEHHsI MaTepualia BeIETCS PEryJIIipHO B TEYEHHE BCETO CeMecTpa Ha JJAOOPATOPHBIX 3aHITHUSX.

Ne CPEICTBA OUEHUBAHUS, O6pazoBarenbHble
I/m | MCTOIb3yeMble [l TeKYIIEro OLEHHBAHHs OKa3aTels Pe3yIIbTAThI UCHUIIITHHEL
(hopMHPOBaHUS KOMIIETEHIIMN




OueHo4YHbIE CpeCcTBA IJIA TeKyei OP-1 BapuaHTBl KOOPAMHATHBIX YCIOBUH B
arrecTauuu ciydae cpepruuecKu-CUMMETPUIHOM

OC-1 - Teoperuyeckre BOIPOCH K | METPUKH
71a00PaTOPHBIM 3aHATHUSM; OP-5 HaxoquTh pelieHns ypaBHEHUN

OC-2 — BonpoCHI JIs MPOBEACHUS 3aueTa | DUHINTEHHA U1 BAKyyMa, B IPUCYTCTBUHU
(?K3amMeHa); AJIEKTPOMATHUTHOT'O TIOJIS U

OC-3 — pedeparsl 10 TeMaTUKe y9€OHON | KOCMOJIOTHYECKON MTOCTOSTHHOM
JUCLUTIINHBI; OP-9 meTonamu pacyera 3axBara 4aCTHULIbI

OC-4 — mynbTUMeEIUWHAS MPE3CHTAIUS | YSPHOU JBIPOI
M0 TeMaTUKe y4eOHON TUCIUTIIINHBL

OueHo4yHbIe CpPeCTBA AJIsl IPOMEKYTOYHOM
aTTecTaluu
3a4éT
OC-5 3ader B hopMe ycTHOTO coOece1oBaHUS
10 BOIIPOCaM

Onucanue OICHOYHBIX CPEICTB M HEOO0XOAUMOro OOOpYIOBaHUS (IEMOHCTPAIIMOHHOTO

Mmarepuaia), a TaK JKe MpOLEAYpbl M KPUTEPUU OLICHUBAHUS HMHIUKATOPOB JOCTHXKEHUS
KOMIIETEHIIMH Ha Pa3IMYHbIX dTanax UX (opMHpOBaHMS B MPOIECCE OCBOCHHUS 00pa3oBaTENIbHOMN
[Iporpammsl npeacrtasicHbl B MOHAE OLEHOYHBIX CPEIACTB Ul TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
Y IIPOMEKYTOYHOM aTTECTALMU N0 JUCHUIIMHE «DU3HKa YEPHBIX IbIP».

Mamepuansi, ucnonv3yemole 0711 MEKyuse20 KOHMPOJia YCHeeaemMocmu 00y4auuxcsa no
oucyuniuHe
Martepuansl A OpraHu3aliy TeKyIIed aTTeCTalluy MPEACTABICHBI B II. 5 IPOTrpaMMBI.

Mamepuaﬂbt, ucnonbzyemoie onsa RPOMENHCYMOUHO20 KOHMPOJIA ycnesaemocmu 06ylmlomuxc;l

el AN s

S

9.
10.

11.

12.

no oucyuniutne
OC-5 3auéT B popme ycTHOrO0 cobece10BaHuUs 110 BOIPOCaM
IlepeyeHb BONIPOCOB K 3a4eTy
OO6uwmii cnydail cepruueckn-CHMMETPUYHON METPUKH. BapraHThl KOOPIMHATHBIX YCIOBHIA.
Boruncnenue koMnoHeHT TeH3opa Puuun, OifHiuTeiina u ckansgpa Kpeumana.
VYcnoBue peryisipHOro LEHTpa U INIOCKOW aCUMIITOTUKH.
Pemenne ypaBHeHuil DHHIITENHHA U1 BaKkyyma, B IPUCYTCTBHM 3JIEKTPOMAarHUTHOIO MOJS U
KOCMOJIOTHYECKOM MocTossHHONW. MeTtpuka(antu-)ae Currepa, Paiicuepa-Hopactpema u MeTpuka
C HEHYJIEBOM KOCMOJIOTUYECKON MTOCTOSTHHOM.
BeiBog ypaBHEHMIT reofe3nueckux TMHUM. ['paduueckuit aHanm3 crieuagbHbIX PEIICHHUHN.
KBasurno0anbHas koopauHatra. KoopauHaTHOe M COOCTBEHHOE BpeMSI BXOXKJIEHHUS YaCTHUIIBI
(oToHa) B yepHYIO ABIPY.

. F'opuzontel coObiTuii, BugumMocTtH, Komm, Kwmmmnara. R- u T- o6mactu. OmnpeneneHust u

crocoOsl pacyera ropu3oHTOB U R- u T- obnacreit.
Uepnas neipa [IBapimmunsaa. ['eonesnueckne u riaobanpHoe onmucanue. R- u T- obmactu B
meTpuke [lIBapummunbna. ['eonesnueckue B R-obmactu.
3axBat yacTulbl YepHOH bIpoil. ['nobanbHOe onucanue — metpuka Kpyckana.

['moGanpHas MpUYMHHAS CTPYKTYpa MPOCTPAHCTB € ropu3oHTamMu. [lepexos uepe3 ropu3oHT
B o0mem ciydae. [Toctpoenue nuarpamm [lerpoysa.

Yepnsle pipsl ¢ BpaiieHneM. Merpuka Keppa, koopaunats! boliepa-JIunnksucra. Macca u
yrioBoit MoMmeHT Bpamarotieiicss Y. 'opuzoHT 1 sprocdepa.

Tepmonunamuka Y/I. Yereipe 3akona repmogunamuku YJ1. McriapeHne 4epHbIX AbID.

Kpurepun oueHnBanus 3HaHUH 00y4arOIIMXCH M0 AMCUHMILINHE

®opmupoBaHue 0aJILHO-PEHTHHIOBOI OLIEHKU padoThl 00yUYaromuxcst




ITocemenue | ITocemenne Pabora Ha KonTposnbhas | 3auér
Iy JEKIUN 71a00paTOpHBIX | 1abOpaTopHBIX | paboTta
§ 3aHATUH 3aHATHUSAX U (pedepar)
2 TEKyLIUit
o KOHTPOITh
3 | PazbamnoBka 2*%1=2 10*1=10 192 Gamna 64 6amra 32
10 BHUIaM Oaiuta 0aJUIOB Oaiuta
pabor
CyMMapHBbIit 2 Oamra 12 6annor 204 6anna 267 6annoB 300
MaKCHUMaJIbHBIH 0amioB
Oayn

[To pe3ynpraTaM NMPOMEKYTOYHBIX ATTECTAMH ACIHPAHTY 3aCUUTHIBACTCS TPYAOEMKOCTH B
3a4€THBIX eIMHUIAX. ACMHUPAHT MO Y4eOHOU JAUCHUILTMHE MOIy4YaeT OTMETKY "3a4TeHo0" COTjlacHO
crenyromnei Tadure:

baner (3 3a4€THBIC €TMHUILIBI)
«3a4TEHOY 91-300

«HE 3aYTEHOY 0-90

6. MeToanueckne yKazaHus 1Jis1 00y4al0IMXCsl 0 OCBOEHHIO I CHMIIIMHBI

YcnenrHoe u3ydeHne Kypca TpedyeT OT CTyISHTOB TOCEIICHHUS JISKIIHA, aKTUBHON pabOTHI Ha
71a00paTOPHBIX 3aHATHUSAX, BBINOJHEHUS BCEX YYEOHBIX 3aJaHUN MPENoJiaBaTelsi, O3HAKOMIICHUS C
0a30BbIMH y4eOHUKAaMU, OCHOBHOW U JIOTIOJTHUTEIILHOW JIUTEPATYPOH.

OcHoBHOM ¢dopMOIl H3NOKEHUS MaTepualia Kypca sBIsitoTcs jekuuu. Kak mpaBuio, Ha
JIEKIIMM BBIHOCHUTCSI OCHOBHOM MpOTrpamMMHBIN MaTepuan Kypca. HacTe maTepuaia BBIHOCATCS JIS
CaMOCTOSITENILHOTO HW3YYEeHHsI CTYACHTaMH C HEMPEMEHHBIM, COOOIIEHHEM UM JHUTEPaTypHBIX
UCTOYHUKOB W METOJMYECKUX pa3paboTok. Ha mpakTHYeCKUX 3aHATHUAX PacCMATPUBAIOT
dbparMeHThl TEOpUH, TPEOYIOIIME CIOKHBIX MAaTEMaTUYECKUX BBIKIAIOK, DPAa3JIUYHBbIE METOJbI
pelIeHus 3a/1a4 ¥ HanOoJiee THUIMHYHBIC 3a1aun. JIJIs1 3aKperieHUs] MaTepralia, pacCMaTprUBaEMOro
Ha MPaKTUYECKUX 3aHATUAX, CTYIEHTHl MOJIy4arOT JOMAIHWE 3aJaHus B BUAE psAa 3a1ad u3
COOTBETCTBYIOIINX 33/IaUHUKOB.

Ha nexkuusax wu3ydaercss marepuan IO OCHOBOIIOJNAralpIIMM BOIPOCaM JIUCHUUILIMHBI,
pacKpbIBaeTCsA UX MpaKkTUYeCKasi 3HAUUMOCTh. B X0/1€ IpoBeIeHUsI JIEKIIMH UCTIOJIB3YIOTCS TIPUEMBI
U MeToAbl TpoOseMHOro oOydeHus. Ha mpakTUYeCKUX 3aHATHUAX PACCMATPHUBAIOTCS METOJIbI
pelieHuss TPUKIATHBIX 3a/]ad, TPOBOJUTCA aHANW3 TOJYyYEHHBIX pe3yiabTaToB. B xoxe
MPAKTUYECKOTO 3aHATHS OJHOBPEMEHHO MpecleAyeTcs Lelb PaclIiupeHusl U yriayOneHus 3HaHHA,
MOJTYYEHHBIX Ha JICKIIUH.

[Ipu M310K€HUH TEOPETHUECKOr0 Marepuasa Ha JIEKIMH, a TaKKe NMPU pEelIeHUU 3a1ad Ha
MPaKTUYECKUX 3aHATHSAX I JEMOHCTpanuu TpadukoB, oOOydYalOIIMX TMporpaMM U T.IL
PEKOMEHIyEeTCsl UCII0JIb30BaTh KOMITBIOTEPHYIO MYJIbTUMEIUNHYIO YCTAaHOBKY.

3anuch JieKHMM — oJHa U3 (OpM aKTUBHOM CaMOCTOSATENbHOW pPabOThl CTYAEHTOB,
TpeOyroIasi HaBHIKOB U YMEHHUSI KPaTKO, CXEMAaTHYHO, MOCIE0BATEIbHO U JIOTUYHO (PUKCUPOBATH
OCHOBHBIE TOJIOKEHHMS, BBIBOJIBI, 00001IeHNsI, (GOPMYIHPOBKH. B KOHIIE JIGKIIMU TPENoIaBaTellb
OCTaBJISIET BpeMs (5 MUHYT) JIJIsl TOTO, YTOOBI CTYJIEHTHI UMETH BO3MOKHOCTD 33aTh YTOUHSIOIIHE
BOIIPOCHl M0 HW3y4yaeMoMy wmaTepuaiy. M3-3a HEeJ0oCTaTOYHOrO KOJMYECTBA ayAUTOPHBIX YacOB
HEKOTOpBIE TEMBbI HE YJAeTCS OCBETUTh B IOJIHOM O0BEME, MO3TOMY TMPEIoaaBareib, MO0 CBOEMY
YCMOTPEHHIO, HEKOTOPHIE BOMPOCH BRIHOCUT Ha CAMOCTOSITENbHYIO pabOTy CTYACHTOB, PEKOMEHIYS
Ty WIH UHYIO JUTeparypy. Kpome sToro, mjsi Jydiero OCBOCHHMS MaTepualia U CHCTeMaTH3aIluu
3HAHUM MO JUCUUIUIMHE, HEOOXOJIUMO MOCTOSIHHO pa30OHpaTh MaTepUallbl JIEKIUH MO KOHCIIEKTaM H
yaeOHBIM TTocOOUsIM. B citydae HeoOXoauMocT 00pamaThes K MPenoiaBaTello 3a KOHCYIbTAIUEH.

Pexomennyercss mocie Kaxaod JeKiuu oQopMIATh KOHCHEKT Jyekmnuid. [lepexm kaxmoit
JIEKIMEH MPOYUTHIBATh KOHCIIEKT MPEABIAYIICH JIEKIIUU, YTO CIIOCOOCTBYET JyUIIEMY BOCIPHUSATHIO
HOBOT'O MaTepHaa.
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Jlekuuu MMEOT B OCHOBHOM OO30pHBIM XapakTep W HalleJieHbl Ha OCBELIeHHe Haubolee
TPYAHBIX M JMCKYCCHOHHBIX BOIIPOCOB, @ TakKXXe IPHU3BaHBl CIIOCOOCTBOBATH (POPMUPOBAHUIO
HaBBIKOB paboThl ¢ HayyHOU nuTeparypoi. [Ipeamonaraercss Takke, YTO CTYACHTHI MPUXOAAT Ha
JeKIMH, TPEABAPUTEIBHO NMPOpadoTaB COOTBETCTBYIOIIMI yUeOHBIM MaTepual MO0 HCTOYHHKAM,
PEKOMEHIyEMbIM ITPOTPaMMOM.

HaunbGonee BakHble pa3zenbl Kypca BBIHOCSATCS Ha IpakTHUeckue 3aHsaTus. Ha kaxaom
3aHATUM TpeJIaracTcsi HECKOJbKO 3aday. YacTh 3agad pemaeTcsl Ha 3aHATUUA C MOAPOOHBIM
00CY)XJIEHMEM METOJa U IOJYyYEHHBIX pe3yapTaToB. OcTajbHble 3aJa4d CTYAECHT pellaeT
camocTosTeNbHO. J[1s1 3auéra KOHTPOJBHOM paboOThl CTYAEHT JOJKEH 3alUTUTh BCE 3a/laHusl.
[IpenycmoTpena 3amuta pedepara.

[IpakTuyeckoe 3aHsATHE — BaXKHEWIIas (GopMa CcaMOCTOATENBHON pabOThl CTYJEHTOB Hajl
Hay4YHOM, Y4eOHOH M MEepUOAMYECKON JMTepaTypoli. IMEHHO Ha MPaKTHYECKOM 3aHATHH KaXIbIid
CTYACHT HMMEET BO3MOXXHOCTh IPOBEPHUTH TJIYOMHY YCBOEHHs y4eOHOTO MaTepuaia, MOKa3aTh
3HAaHUE KaTeropHii, MOJIO)KEHUH U MHCTPYMEHTOB MPOGECCHOHAIbHONW IESITeNbHOCTH. Y4YacTue B
IPAKTUYECKOM 3aHSITHM MO3BOJISET CTYAEHTY COEAMHMUTDH IOJIYYEHHBIE TEOPETHUUYECKHE 3HAHUS C
pellleHneM KOHKPETHBIX MpPaKTHUYEeCKUX 3aJad M Mojeiell B obmactu mpodeccuoHaIbHON
nesTeNbHOCTH. [lpakTuyeckue 3aHATUS B paBHOW Mepe HalpaBiICHbl HAa COBEPLICHCTBOBAHUE
WHVBUAYaIbHBIX HABBIKOB PEIICHUS TEOPETHUECKHUX W MPHUKIAIHBIX 3a/1a4, BRIPAOOTKY HABHIKOB
MHTEJJIEKTYaJIbHOU paboThl, a TakkKe BeAeHUs AUCKyccuil. KoHKpeTHbIe MponopLuun pa3HbIX BUJIOB
paboThl B TpymIe, a TaKke CIocoObl UX OLIEHKH, OINPENENSIOTCS IpernojaBaTelieM, BeIyIIUM
3aHSTHSL.

IHoaroroBka K NPaAaKTHYECKUM 3aHATHSIM.

[Ipy MOAroTOBKE K NPAKTUYECKUM 3aHATHUSAM CTYAEHT JOJDKEH H3YyYUTh TEOPETUYECKUI
MaTepuag Mo TeMe 3aHATHS (MCIOJIb30BaTh KOHCIEKT JIEKIWH, M3y4UTh OCHOBHYIO IJIUTEpaTypy,
O3HAKOMUTbCS C JIOTIOJIHUTEIBHOM JIUTEPATYpOil, P HEOOXOIUMOCTH JIOTIOJIHUTh KOHCIEKT, Jesiasi B
HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEPaTypHbIX HCTOYHUKOB). B ciywae 3arpyaHeHUid,
BO3HHMKAIOIIMX IIPU OCBOEGHUHM TEOPETUYECKOTr0 MaTepHaja, CTYIEHTY CcielyeT oOpaliaThesl 3a
KOHCyNbTallUel K IMpernojaBarento. Mas Ha KOHCYNIbTalMi0, HEOOXOAMMO XOpPOIIO MPOAYyMaTh
BOITPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTU4ecKoro 3aHsATHUs MPENoJiaBaTellb 3HAKOMHUT CTYJIEHTOB C TEMOM, OrJallaeT
IUIaH TIPOBEACHUS 3aHSTHUS, BbIIACT 3a7aHus. B TeueHHe OTBEJAEHHOrO BPEMEHM Ha BBINOJIHEHHE
pabOThl CTYAEHT MOXET OOpaTHTHCS K MPENojaBaTelio 3a KOHCY/IbTallMell win pa3bsicHeHUusMU. B
KOHIIE 3aHTHS POBOAUTCS IIPUEM BBIIIOJHEHHBIX 3aJIJaHU, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BBIMOJHEHHS MPAKTUYECKUX 33/1aHUN OLIEHUBAIOTCS B Oasuiax, B COOTBETCTBUU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHHUBEPCHUTETA.

OCHOBHBIM METOJIOM OOYYEHHUs SIBIISIETCSI CaMOCTOATENbHAas paboTa CTYIEHTOB C y4eOHO-
METOMYECKMMH MaTepralaMy U HAy4HOH JINTEepaTypoil.

PexomeH0BaHHasi  MpenojaBaTeNIIMU  JUTepaTypa UM ydeOHble IOCOOMsSI  CIIy»KaT
MH(OPMALIMOHHONH OCHOBOM M TO3BOJISIOT PETYJSIPHO 3aHUMAIOLIMMCSl CTY/IE€HTaM YCBauBaTh
JEeKIMOHHBIN MaTepHai. [ obecrieueHns: TepMUHOIOIMYECKONW OIHO3HAUYHOCTH yueOHoe rmocodue
COJIEP’KUT CJIOBapb OCHOBHBIX TEPMHHOB, UCIOJB3yeMbIX B HEM. Kpome Toro, mporpamma kypca
JIEKIUH COAEPKUT BOIIPOCHI 111 CAMOKOHTPOJISL.

CamocTosTenbHas paboTa CTY/I€HTOB MOJIpa3yMeBaeT BBIIIOJIHEHUE CTYIEHTaMU JOMAIIHETO
3aJaHusl B BUJE peIIeHUs HEoO0XOAMMOro MMHUMYyMa 3ajad M3 COOpHHUKA Ui MPaKTHYECKHX
3aHATUH, KOHCYJIbTAllMH U aHAIN3a UX PELIECHUs COBMECTHO C IPENOJAaBATEIEM.

KoHTponbs camocTosiTebHON (BHEAyIUTOPHOI) pabOThl — HaNKMCaHUE M 3aluTa pedepara,
BBICTYIUICHHE C JIOKJIaI0M Ha MPAKTUYECKUX 3aHATHUSX, pelIeHHEe KOHTPOJIbHOU padoThl.

B mnpomecce oneHWBaHUS MUCHBMEHHBIX KOHTPOJBHBIX W CaMOCTOATENbHBIX paboT mpu
pa3fielieHuu 3aJaHus Ha JIeHCTBUS NpHU OIEHUBAaHUHM 3a OCHOBaHHe Oepércs crieayrouas
IIPOLIEHTHAsI 1IKaJa:

90-100 % ot ymcita mMyHKTOB — OlleHka "5",
74-89 % OT uncia MyHKTOB — OmleHka "4",
60-73 % OT Yncia MyHKTOB — OreHKa "3",



40-59 % ot uncia MyHKTOB — O1leHKa "2",

0-39 % ot uucna myHKTOB — orieHka "1".

CryaeHTy MO>KHO NTOCTaBUTh OLIEHKY BBIIIE, €CJIN CTYAEHTOM OPUTMHAIBHO BBINOJIHEHA padoTa.

OCHOBHBIM METOJIOM OOYYEHHs SIBIISICTCSI CaMOCTOSATENIbHAs padoTa CTYIEHTOB C Y4eOHO-
METOAMYECKMMH MaTeprajlaMU U HAy4HOU JIUTEpaTypou.

OCHOBHBIM METOJIOM OOYYEHHs SIBIISICTCSI CaMOCTOSTENIbHAs padoTa CTYIEHTOB C Y4eOHO-
METOAMYECKMMH MaTeprajlaMi U Hay4HOU JIUTepaTypoi.

PexoMeHnauu [u1st cTyieHTa BKIIIOYAIOT B ce0s Cleytolee:

- o0s3arenbHOE IIOCEIIEHUE JIEKUMH BeAylIero IMpenojaBaress; JEeKIMH — OCHOBHOE
METOAMYECKOE PYKOBOJACTBO NPH HM3YYEHUHM JUCLUIUIMHBI, HauboJjiee ONTUMAIbHBIM 00pa3oM
CTPYKTYPUPOBAHHOE M CKOPPEKTUPOBAHHOE HAa COBPEMEHHBIN MaTepuall; B JIEKIIUU [NIyOOKO U
HOAPOOHO, apryMEHTHPOBAHO M METOJOJOTMYECKH CTPOr0 paccMaTpUBAIOTCSA TJIaBHbIE
npoOJeMbl TEMbl, B JIEKIUH JAIOTCS HEOOXOJMMBIE pa3HbIe MOIXOAbI K HCCIEIYyEeMbIM
npoOsemMam;

- TMOJrOTOBKY M aKTHBHYIO pa0OTy Ha NMPAKTHYECKUX 3aHATHUAX; IMOATOTOBKA K MPAKTUYECKUM
3aHATHSM ~ BKJIIOYAeT HPOpabOTKy MAaTepUalioB JICKLUH, pEKOMEHIOBaHHON yueOHOM
JUTEPATYphl, @ TAK)KE BBHIIIOJHEHHUE 3a/1aHUN HA CAMOCTOATEIbHOE PELLIEHUE 3a/1a4.

Mertoanyeckre peKOMEeHJAluu 10 MOATOTOBKE K MPAaKTUYECKUM 3aHATHAM. IIpaktuueckoe
3aHATHE BKJIIOYAET B ce0s JBa BuAa padOT: MOATOTOBKY COOOIIEHHS U ydacTue B 0OCYXKIEHUU
npobaembl, 3aTpoHyToH cooOmieHueM. OCHOBHOM BuA pabOThl Ha 3aHATUM — YdacTHE B
00CyXJ1€HUH NPOOIIEMBI.

BeicTyniienust Ha IPaKTUYECKUX 3aHATUAX JOJDKHBI OBITh 10 BO3MOKHOCTH KOMIAKTHBIMHU U
B TO JX€ BpeMs BpasyMHUTEIbHBIMH. Ha mpakTHdeckoMm 3aHATHM HAET TPOBEPKA CTEICHU
IPOHUKHOBEHUS B CYTh MaTepHaia, oocyxnaemMoi npobiemsl. [loaromy Gecena Oyaer UATH He 1O
COJIEp’KaHUIO IPOYUTAHHBIX PaboT; MpemnoiaBareib Oy/1eT CTABUTh NPOOJIEMHbBIE BOIIPOCHI.

[To oxOHUaHMM NPAKTUYECKOrO 3aHATHUA K HEMy ClleyeT oOpaTHTbcs eulé pa3, MOBTOPUB
C/ICJIaHHBIE BBIBOJIBI, MPOCIEIUB JOTMKY WX IOCTPOCHHUS, OTMETHB MOJOXCHHUS, JIeKAIIUE B HX
OCHOBE — JJISl 3TOr0 B TE€UYEHHUE 3aHATHUS CJeNyeT JiesaTh HeOosblre NoMeTKH. Takum o0pasom,
IIPAKTUYECKOE 3aHATHE HE NMPOUIET apoM, 3aKpEIICHUE PEe3yJIbTaTOB 3aHATUS BEJIET K JyUIIEMY
YCBOGHHMIO MaTepuaja U3y4yeHHOHM TeMbl M Jydlllell OpHeHTalMu B CTPYKType Kypca.
BrrmenpuBenéanas mporeaypa A0DKHA TPAKTUKOBATHCS PEryISIPHO — CTAOWIIbHAS M TIPHIICKHAS
paboTa B TeyeHHe ceMecTpa OyeT 3aJI0roM ycrexa Ha CECCUH.

Meronuyeckue ykKazaHHWs IO OpraHM3allMM U IPOBEJIEHUIO CAMOCTOSTEIBbHOM pPabOThI
dopMynupyroTCs B BUJE 3aJaHUl IS CaMOCTOSTENbHOM pPabOThl, MpeaycMaTpUBarOIIUX
MCIIOJIb30BaHNE HEOOXOIUMBIX TEPMHUHOB U MOHATHI HO mpobiemaTtuke Kypca. OHU HaleIMBarOT
Ha MPaKTHYECKyI0 paboTy MO MPUMEHEHHIO W3y4aeMoro MarepHaia, MoucK Oubauorpaduieckoro
MaTrepuajia M JJIEKTPOHHBIX HMCTOYHUKOB HH(MOpMAIMH, WILIIOCTPATHBHBIX MAaTepHajoB. JTH
3aJaHusl TaKKe€ OPHUEHTUPYIOT Ha HallMCaHWE KOHTPOJBHBIX paboT, pedepaToB. 3agaHus IO
CaMOCTOSITENIbHOM paboTe Aat0TCs 10 TEMaM, KOTOpbIe TPEOYIOT TOMOIHUTEIBLHOM POPabOTKH.

[ToaroroBka K yCTHOMY JAOKJIAAYy.

Jloknanel pAenaroTcs MO KaXKAOM TeMe C LENbl0 TMPOBEPKHM TEOPETUYECKUX 3HAHWUN
00y4aroIierocs, €ro CHOCOOHOCTH CaMOCTOSITENbHO IpPUOOpEeTaTh HOBBIE 3HaHMS, paboTaTh C
UH()OPMAIMOHHBIMH PECYpCaMHU M U3BJIEKATh HYKHYIO HH(OpMaIuio.

Jlokmampl  3aciylIMBarOTCS B Hayajge IPAKTUUYECKOrO 3aHATHA IMOCie  U3y4eHHs
COOTBETCTBYIOIIEN TeMBI. [IpOJOmKUTENBHOCTh JTOKJIAJAa HE JOJDKHA MPEBBINATh 5 MUHYT. Temy
JIOKJIaJia CTYJICHT BBIOMPAET MO JKEJIAHUIO U3 MIPEATI0KEHHOTO CITHUCKA.

[Tpu moaroroBke AOKIaga CTYIAEHT AODKEH HW3YYUTh TEOPETHYECKMH Marepuai, UCIONb3Ys
OCHOBHYIO U JIOTIOJHUTENBHYIO JIUTEPATypy, OOS3aTelbHO COCTaBUTH IUIaH JIOKIana (IepeyeHb
paccMaTpuBaeMbIX MM BOIPOCOB, OTPaKAIOUIMX CTPYKTYpPY M IOCIENIOBATENbHOCTh Marepuana),
HOJrOTOBUTh  Pa3JaTOYHbIA Marepuan WM Tnpe3eHTanuio. [lmaH fokimaga  HEoOXoAMMO
MPEBApUTEIHHO COTIacoBATh C MPENOIaBATEIEM.

BeicTyruieHne  IOMDKHO — CTPOUTBCS  CBOOOJHO, yOEOUTENbHO U apryMEHTHPOBAHO.
[IpenoniaBarenb cieauT, 4TOOBI BHICTYIUIEHWE HE CBOJAMIOCH K IPOCTOMY BOCHPOM3BEIECHUIO TEKCTA,
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HE JIOIMYCKAeTCsl MPOCTOE UTEHHE COCTABJICHHOTO KOHCIEKTa JOKJaaa. BeicTynaronuii Takxke T0JKeH
OBITh TOTOBBIM K BOIPOCAM ayAUTOPHUU U AUCKYCCHU.

Texkymuit KOHTPOJIb YCIIEBAEMOCTH U KauecTBa MOATOTOBKH 00y4aeMbIX MOKET IMPOBOJUTHCS
KaK Ha TPAKTUYECKUX, TaK M JICKIMOHHBIX 3aHATHUAX. [IpoBepKy KadecTBa yCBOCHMs MaTepHuala
MOKHO IPOBOJUTH B BUJE IMHUCbMEHHOTO WM YCTHOTO OIpPOCa, TE€CTa WU KOJUIOKBHYMa I10
BOmpocaM, C(HOpPMYTUPOBAaHHBIM Ha OCHOBE YUYEOHBIX BOINPOCOB TEOPETHUYECKOTO Kypca
JUCIUTUIAHBI.

CamocrosTenpHas padoTa MpeAroiaraeT: cCaMoCTOSTEIbHOE U3YUYEHHE OTICIBHBIX BOIIPOCOB
[0 JIUTeparype, MPEeAoKEHHOM mperoaaBareieM; MOJATOTOBKY K BBINOJIHEHUIO J1a0OpAaTOPHBIX
paboT; pemnieHHe 3agad, 3aJaBAa€MbIX Ha JIOM; I[OATOTOBKY K BBINOJIHEHHUIO 3a/JlaHUd B
KOMITBIOTEPHOM KJIacce.

OCHOBHBIMHU BUJaMH ayAUTOPHON PaOOTHI CTYICHTOB SIBJISIOTCS:
* 3aIKCh, YCBOEHHE, 00CYXKICHUE JICKIIHIA;
* BBIMIOJIHEHUE 3aJJaHUH Ta00PATOPHBIX 3aHITUSIX;
* 3aIUTa OTYETOB 110 JIAOOPATOPHBIM 3aHATHSIM;
* pelIeHue 3a1ay;
* 3amUTa pedepara UM MPOEKTa;
* 3aIIUTa CAMOCTOSITENILHBIX U KOHTPOJIbHBIX PadoT;
* caayva 3a4éra.

Opranusanmsi caMOCTOATEIbHOI Pa0d0ThHI CTYICHTOB

CamocrosTenpHas padoTa MPEAIoaraeT: CaMOCTOSTEIbHOE U3yYeHHE OTIEIIbHBIX BOIIPOCOB
[0 JIUTEparype, MPEeAsoKeHHOM mperoaaBareieM; MOJATOTOBKY K BBINOJIHEHUIO J1a0OPATOPHBIX
pabot; pemieHMe 3amad, 3aJaBaeMBIX Ha JIOM; [OJIrOTOBKY K BBINOJHEHUIO 33/IaHUil B
KOMIIBIOTEPHOM KJ1acce.

CaMmocTosiTe1bHasi paGoTa CTYJEHTOB 0€e3 yyacTHus npenojganareeii
OCHOBHBIMHU BUJAMH CAMOCTOSATEIHHON PabOTHI CTYACHTOB 0€3 y4acTHsl pernojaBaTeien
SIBIISTEOTCSL:
* YCBOCHHE JICKIIMOHHOTO MaTepuaia Ha 6a3e peKOMEHI0BaHHOM JIEKTOPOM Y4eOHO TNTepaTyphl,
BKJTI0Yast HH(POpPMAIMOHHbIE 00pa30BaTeIbHBIE PECYPCHI (IJEKTPOHHBIC YUCOHUKH, IIEKTPOHHBIE
OMOJIMOTEKH U . );
* IOJITOTOBKA K JJaOOpaTOpHBIM paboTam, uX 0(hOpPMIICHHE;
* MOATOTOBKA M HamucaHue pedeparoB Ha 3a/1aHHbIE TeMBI (CTYIEHTY MPEAOCTABISIETCS MTPABO
BbIOOPA TEMBI);
* COCTaBJIEHHE aHHOTHPOBAHHOTO CIHCKA CTaTel U3 COOTBETCTBYIOLIMX JKYPHAJIOB 110 OTPACIISIM
3HAHUH; IepEeBO] HAYYHBIX CTaTel; MOJ00p ¥ U3yUYECHHUE JINTEPATYPHBIX HCTOUHUKOB;
* BBITIOJIHEHUE HAYYHBIX UCCIIEeI0OBAHUII;
* MOATOTOBKA K YYACTHIO B HAYYHO-TEXHUYECKUX KOH(PEPEHIHSIX.

CaMocTosiTe1bHAsi paboTa CTYJEHTOB € Y4acTHeM IpenojaBareJiei
OCHOBHBIMHU BHUJIaMU CaMOCTOSITEILHOM pabOTHI CTYJIEHTOB C y4acTHEM IpernoaaBaTesei
SBIISIIOTCS:
* TEKyIIUE KOHCYJIbTAIINH;
* [IOJIy4eHHE JOMYCKa U 3aluTa Ja00paTOpHBIX padboT (BO BpeMs MpoBeIeHUs 1ab0paTOPHBIX
pabor);
* BEIOOp TeMbI pedepaTa (B 4achl KOHCYJbTALHI);
* BBITMIOJTHEHNE YUeOHO-HCCIIeIOBATEIHCKON PabOThI (PYKOBOJICTBO, U KOHCYJIBTUPOBAHHUE).
* MOJIFOTOBKA K YYAaCTHIO B HAYYHO-TEXHUUECKUX KOHPEPEHIHIX (PYKOBOJCTBO, U
KOHCYJIbTHPOBAHHUE).

OO01ue cBeeHUsI 00 OPraHNU3aALHUM CAMOCTOSITE/IbLHONH PadoThI CTYIEHTOB

CamocrosTenbHas paboTa CTYAEHTOB MPOBOJUTCS B 00bEMax, MPeIyCMOTPEHHBIX YUeOHBIM
TUTAHOM, U PEeTJIaMEHTUPYETCS BblIauell TeM pedepaToB WM HAYYHBIX JOKIAJ0B HA JIEKIIMOHHBIX U
7a00paTOPHBIX 3aHATUSX C TMPOBEPKOM WCIOIHEHUS Ha TOCIEAYIONIMX 3aHATHIX WA
KOHCynbTalusx. [Ipu BeimonHeHUN pedepaToB pyKOBOACTBO CAMOCTOSITEIBLHON pabOTON CTYAECHTOB
OCYIIECTBIISIETCS B (hOpMe KOHCYIIbTAIIHA.
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OCHOBHOE Ha3HAYEHUE METOAMYECKHX PEKOMEHIAUMH — JaThb BO3MOXHOCTH KaXKIOMY
CTYIEHTY IEpPEUTH OT AEATEIbHOCTH, BBINOJIHAEMONW II0J PYKOBOJACTBOM IpENoJaBaTreis, K
JESATEIIBHOCTH, OPraHU3yeMON CaAMOCTOATEIBHO, & TAKXKE K IOJIHON 3aMEHE KOHTPOJIA CO CTOPOHBI
npernoiaBaTesnss caMoKoHTposieM. Llenb camocToATenbHOM paboThl CTyJEHTOB — HAyYHTh CTYACHTA
OCMBICIICHHO M CaMOCTOSITENIbHO paboTaTh CHaydala ¢ y4eOHbBIM MaTepHalioM, 3aTeéM C Hay4HOM
uHpopManrel, 3aJ0KUTh OCHOBBI CAMOOPTaHM3AaIlMA M CAMOBOCIIMTAHUS C TE€M, YTOOBI HPUBUTH
YMEHUE B JaJIbHEHIIIEM HENIPEPHIBHO MOBBIIIATH CBOIO KBAJIU(UKALHIO.

JlekunoHHbIi Kypc (3 cemecTp)
Jlexnus 1. CheprudecKu-CHMMETPUIHBIE TPABUTAIIIOHHBIC MTOJIS
Jlexums 2. I'opusonTsl coObITH, BuAMMOCTH, Kommu, Kumnuara. R- u T- o6nacTwu.
Jlexnus 3. ['mobGanpHas MpUYHHHAS CTPYKTYpA MIPOCTPAHCTB C TOPHU3OHTAMU

Tembl npakTHUYecKHX 3aHATHIT (3 cemecTp)
[IpakTnueckoe 3anstue 1. BbluncieHre KOMIOHEHT TeH30pa Puuum, OiHmTEHHa M CKajlgpa
Kpeumana
I1nan:
1. Uzyuenue Teopuu no Teme.
2. UYwucnenHoe perienue pu3nyecKux 3aaad o TeMe.
OO0cyxeHre Ha MPAaKTUYECKOM 3aHSITHH TE€M, BBIJICIICHHbBIX Ha JIEKLIUH.

[Ipaktuueckoe 3anstue 2. Pemenue Paiicuepa-Hopacrpema — (antu) ne Currepa
ITnan:

1. Uzyuenue Teopuu no Teme.

2. UYwucneHnHoe penienue Gpu3nyecKux 3aaad mno TeMe.

OO6cyxaeHne Ha MPaKTHYECKOM 3aHSATHH TEM, BBIJICIICHHBIX Ha JICKIIUH.

[IpakTuyeckoe 3ansTue 3. ['eoqe3ndeckre B CTaTHUECKON ChepuIeCKH-CHMMETPHYHON METPUKE
IInan:

1. Uzyudenue Teopuu mo Teme.

2. YucneHHoe pelieHre (pU3NUECKHX 3aa4 110 TeEME.

OO6cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BBIJICIICHHbBIX Ha JIEKIIUH.

[TpakTrueckoe 3anstue 4. Onpenenenus U cnocoobl pacueTa ropu3oHTOB U R- u T- obnacreit
I1nan:

1. Uzyuenue Teopuu mo Teme.

2. YucneHHoe pelieHre (pU3NYECKHUX 3aa4 110 TeME.

OO0cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BBIJICIICHHbBIX Ha JIEKIIUH.

[IpakTuueckoe 3ansaTHe 5. 3aXBaT YaCTUIIBI YEPHOM JABIPOA.

I1nan:

1. Uzyudenue Teopuu mo Teme.

2. YucneHHoe pelieHre (pU3NUECKHX 3aa4 110 TEME.

OO6cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BbIJICJICHHBIX Ha JIEKIUH.

[IpakTuueckoe 3anstue 6. ['mobanpHOE onucanue — meTpuka Kpyckana.
I1nan:

1. Uzyudenue Teopuu Mo Teme.

2. YucneHHoe pelnieHre (pU3NUECKHX 3a1a4 1o TeMe.

OO6cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BBIJICJICHHBIX Ha JIEKIIUH.
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[TpakTrueckoe 3anstue 7. [mobanpHas IpUYUHHAS CTPYKTYpa MPOCTPAHCTB C TOPU3OHTAMHU

I1nan:

1. W3yueHue Teopuu 1o TemMe.
2. YwucnenHoe pemieHre (pU3NIECKHX 3a1a4 1o TeMe.
OOcyxeHre Ha TPAKTHYECKOM 3aHSTHU TE€M, BBIJICIICHHBIX Ha JICKIHH.

[IpakTuueckoe 3austue 8. [loctpoenune auarpamm [lenpoysza

I1nan:

1. Uzyudenue Teopuu Mo Teme.
2. UYwucneHHoe penieHue pu3nYecKux 3aaad o TeMe.
OOcyx/IeHre Ha MPAaKTUYECKOM 3aHSITHU TEM, BBIJICJICHHBIX Ha JCKIIHUHU.

[TpakTrueckoe 3ansTue 9. UepHble AbIPHI C BpallleHUEM

ITman:

1. WU3yuenue Teopuu 1o TeMme.
2. YucneHHoe pelieHre (pU3NUECKHX 3a1ay 110 TeMe.
OO0cyxeHre Ha IPAaKTUYECKOM 3aHITHH TE€M, BBIJICIICHHbBIX HA JIEKLIUH.

[TpakTnueckoe 3ansatue 10. Tepmoaunamuka Y/

IInan:

1. Uzyuenue Teopuu mo Teme.
2. YucneHHoe perieHre (pU3NUECKHX 3a1ay 10 TeMe.
OO0cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BBIJICIICHHbBIX Ha JIEKLIUH.

7.

IlepeyeHb OCHOBHOI W [ONOJHHUTEJbHON y4eOHOI JuTeparypbl, UHTepHeT-pecypcoB,
HEeO0XO0UMBIX /IJIf OCBOCHHSI JUCIHUNJIMHBI

OCHOBHAA JINTEPATYPA:

. Hosuxos, U. JI. ®usuka uepusix asip / U. JI. HoBukos, B. I1. ®ponos. - Mocksa : Hayka,

1986. - 328 ¢. - Pexumm  [qocTyma: 1o TIOJIHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=45352 . - TekcT : 21eKTPOHHBIH.

. Ianupo, C.JI. YepHsbie npipbl, Oenble kapiauku U HelTpoHHbIE 3Be3/bl / C.JI. [anupo, C.A.

Terokoncku. - MockBa : Mup, 1985. - Y. 2. - 399 c.; To xe [DnexTpoHHslii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=45372
JOINOJIHUTEJIBHAS:

. I'pu6, A. A. OcHOBHBIE ITpe/ICTaBICHHSI COBPEMEHHOM KOCMOJIOTHY : yueOHoe nocodue / A.

A. I'pub. - Mocksa : @usmariut, 2008. - 107 c. - Pexxum noctyna: mo nmoamucke. - URL:
https://biblioclub.ru/index.php?page=book&id=68861 - ISBN 978-5- 9221-0955-0. - Tekcr
: DJICKTPOHHBIMN.

. Jlangay, JI. JI. Teopetnueckas ¢usuka : yueOHOoe mocobue nmst By3oB : B 10 T. Tom 2.

Teopus nons / JI. 1. Jlanmay, E. M. Jludpmmun ; nox. pexa. JLIL. ITutaeBckoro. — 9-e uzn.,
crep. - MockBa : ®DUSMATIIUT, 2018. - 508 c. - ISBN 978-5-9221-1568-1. - Tekcr :
anekTpoHHbI. - URL: https://znanium.com/catalog/product/1223533 - Pexxum noctyma: 1o
TTOJIITHCKE.

. 3enmpaoBuy, f. b. Teopus Tsarorenus u 3Bomtorus 3se3x / S. b. 3enpaosuy, U. JI. HoBuKOB ;

pen. JI. M. Oseproii. - Mockpa : Hayka, 1971. - 484 c. : mwin. — Pexxum poctyma: 1mo
noamucke. - URL: https://biblioclub.ru/index.php?page=book&id=450132- Tekcr
3JIEKTPOHHBIMN.
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HNuTepHET-pecypesbl

1) biblioclub.ru — 5BC «YHuBepcurerckas OMONMOTEKa OHJIAWH» — DICKTPOHHAss OMOIHOTEKa,
obecrieunBaroIias TOCTYN BBICIIUX U CPETHUX YUCOHBIX 3aBEICHUMN, IMyOJIMYHBIX OMOIMOTEK U
KOPIOPAaTHBHBIX II0JIb30BaTENiei K Haubosiee BOCTPeOOBAaHHBIM MaTepHaiaM Y4eOHOH |
HAYYHOW JMTEepaTypsl MO BCEM OTpacisiM 3HAHUH OT BEIYIIMX POCCHHCKUX H3JATENbCTB.
Pecypc comepxutr yueOHHMKH, ydeOHBIE TOCOOWs, MOHOTpaduu, MEPUOAUYECKUE H3TAHWS,
CIIPaBOYHUKH, CIIOBAPH, SHIUKIOTIEHH.

2) els.ulspu.ru — caiir OBC Hayunas OuOaroTeka YJIbSIHOBCKOIO T'OCYAapCTBEHHOTO
nenaroruueckoro yamBepcutera wumenn M. H. VYibsHOBa, coiepkamuii CChUIKM Ha
oOpasoBarenbHbIE (AIEKTPOHHO-OMOIMOTEYHBIC CHUCTEMBI, KaTajor OWOJIMOTEUHBIX CAMTOB,
METOJMYECKHE PEKOMEHAALNN) M HAyYHbIE pecypchl (Hay4yHbIE JIEKTPOHHBIE OMOIMOTEKH,
Hay4YHBIC 2JIEKTPOHHBIC U31aTEIILCTBA).

3) bibl.ulspu.ru - caiit HayuHOl OMONIHMOTEKH YIIBIHOBCKOTO rOCYJapPCTBEHHOIO IE1aroru4ecKoro
yHuBepcurera umenu M. H. YibsiHOBa, copeprkalie 3IeKTPOHHBIN KaTalor KHUT U )KypPHAJIOB.

4) DnekrponHas Oubianoreka nmoprana PODU http://www.rfbr.ru/,

5) Hudopmanmonnas cucrema "EamHoe OKHO mgocTyma K 00pa3oBarellbHBIM —pecypcam”
http://window.edu.ru/,

6) DiexTpoHHas o6ubnnoTeka MEXaHUKO-MaTeMaTHUYECKOTO ¢bakynbTera MI'y
http://lib.mexmat.ru/,

7) Oo6pasoBarenbHbiii mpoekT A. H. Bapruna http://www.ph4s.ru/book_nano.html,

8) MexnyHapoaHblii  HayuHO-OOpa3oBatenbHblii  caiit  EqWorld:  http://eqworld.ipmnet.ru/,
http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup marematuueckux ypaBHEHHA. YueOHO-
oOpa3oBaTenpHas (U3NKO-MaTeMaTndeckas OnoImoTeka. DIEeKTpOHHAs OMOIMOTEKA COEPIKUT
DjVu- u PDF-¢aiinbl yueOHUKOB, Y4eOHBIX MOCOOMIA, COOPHUKOB 3a1ady U YIPaKHEHHUH,
KOHCIICKTOB JICKIIMH, MOHOTpa(Hii, CIIPABOYHUKOB M JUCCEPTALUI 10 MaTEMaTHKE, MEXaHUKE
U (usuke. Bee MaTepuansl nmprciIaHbl aBTOpAMH M YHTATEISIMU WU B3STHI U3 MHTepHeTa (M3
WWW apXHBOB OTKPBITOTO JIOCTYIIA),

9) Dnexrtponnas oubmmoreka GOOGLE: http://books.google.ru/,

10) DnexTponHas 6ubnmoreka nznarenscTa "Benen" http://venec.ulstu.ru/lib/.

11) UnrtepHer-Bepcus xypHana "Ycnexu dusnueckux vayk" http://ufn.ru/.

12) UudopmanimoHHO-CIIpaBoYHas U MOKMCKOBas cuctema http://www.phys.msu.ru/ odurmanbHbiit
cailT puzndeckoro paxyapreTa MOCKOBCKOTO FOCY/IapCTBEHHOTO YHUBEPCHUTETA,

13) http://www.scirus.com/ nouckoBas cucrema Scirus,

14) http://www.physics.ru/ caiit o ¢u3uKe UHTETPUPYET COACPKAHUE YUCOHBIX KOMITBEOTEPHBIX
kypcoB kommnanuun ®OU3VKOH, BbilyckaeMbIX Ha KOMIIAKT-IUCKaX, W HWHAWBHUYaJIbHOE
o0ydenue yepe3 VIHTepHET-TECTUPOBAHUE U DJICKTPOHHBIE KOHCYIbTAINH,

15) http://www.physbook.ru/ 3nexTpoHHBIH y4eOHUK QHU3HUKH.

16) Hayunas snexmponnas 6ubnuomexa. Pexxum nocrymna: http://elibrary.ru/defaultx.asp.

17) XKypuaner uncmumyma ¢usuxu. Pexxum nocryma: http://www.iop.org/EJ/.

18) XKypHainbl ameprkaHCcKOro (usmyeckoro odectsa. Pexxum gocryna: http://publish.aps.org/.

19) Baza oannvix nayunwvix xcypuanos. Pexum noctyna: http://www.sciencedirect.com/.

20) Knueu u scypransl uzoamenscmea Llnpunzep. Pexum nocryna: http://www.springer.com/.
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Jlucr cornacosanus padoqeit nporpaMmel
yueOHOH AMCUMITHHbL (ITPAKTHKH)

Hanpasaenue noarorosxu: 44.04.01 INeaaroruyeckoe odpasosanue
MMpoduas: [lpuopureTHbie HaNpaBneHHs HaAyKW B GusnueckoM 00pa3oBaHHH
PaGouas nporpamma Musuka YepHbIX AbIp

Cocrasureasn: C.B. Yepson — Yaeauosck: Yal'TIVY, 2023.

[lporpamva cocTaBieHa ¢ Y4eTOM (peepalibHOrO rocyAapCTBEHHOTO
o0pa3oBaTeNbHOrO CTaHJapTa  BbICLIEro 00pa3oBaHWs [0  HAMNpaB/eHHIO
noarotoBku  44.04.01  Tlemarormyeckoe  oOpasoBaHue,  YTBEpPKAEHHOIO
MuuucTtepcTBoM oOpazoBanusi uW Hayku Poccuiickoit ®enepaumu, # B
COOTBETCTBUM € yUEOHBIM [LJIAHOM.

CocTtaBuTenu % C.B. Yepson

y gy F
fvaiones)

PaGouas nporpamma y4eOHOH AMCUMIIIMHBI (MPaKTHKH) 0400peHa Ha 3acelaHHH
kadeapsl GU3NKH ¥ TexHHYeckHX aucuuniauy "24" mas 2023r., npotokon Ne 10
(87)

3asewug'ﬁ denpoii
Yy [Iumkapes B.B "24" mas 2023r.

v TUNHAR NODITICH pacuhpoara noonct dama

Pabouas nporpamva y4eOHOH AMCUMMAMHBL (IIPAKTHKK) COrJlacoBaHa ¢
OubanoTeKoit
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JUYNAR nOONHChH pacunigpoesa noonucy oama

[lporpamma paccmoTpeHa u ogoOpeHa Ha 3aceaHuM YHYEHOro copera (pakynbrera
(U3MKO-MaTEMATHYECKOTO M TEXHOJOrH4Yeckoro obpasosanus "26" mas 2023 r,
npotokon Ne 5

[peacenatens  ydeHoro coBeta (akyabTeTa (U3MKO-MATEMATHYECKOr0 W

TEXHOIOIHYECCKOro Oﬁp&'&OBﬁHHﬁ
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