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MecTo IUCHMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JucuuninHa «YCKOPEHHOE pacliupeHre BceleHHOM B T€OpUM M Ha MPAKTUKE» OTHOCUTCSA K
IUCUUIUIMHAM 4acTd, (QOpPMHpPYEeMOW y4YaCTHHKaMu o00pa3oBaTelbHbIX oOTHOmeHui brmoka 1.
Juctunauael  (MOAyJaM) ydeOHOTO IUlaHAa OCHOBHOM mpodecCHOHaNbHOW 00pa30oBaTeIbHOM
IpOrpaMMbl BBICHIETO OOpa3OBaHHsI — MPOTPAMMBbl MarucCTpPaTyphl IO HAMpPaBICHHUIO MOATOTOBKU
44.04.01 Ilemarornyeckoe oOpa3oBaHUE, HAMPABIEHHOCTH (MPOo¢uiIb) 00pa30BaTEILHON MPOTPAMMBI -
[TpuopuTeTHBIC HANIPABJICHUS HAYKU B (PU3UYECKOM 00pa30BaHUU, OYHOU (hOPMBI O0yUCHHUS.

JucuumnnuHa «YCKOpeHHoe paciidpeHre BceneHHOW B TeopuM W Ha MPaKTUKE»

ABIISICTCA OJHOM M3 IEHTPAJIbHBIX B CHCTEME MOATOTOBKM MAarucTpa, MMEET Kak TeOPETHUECKOe, TaK
MpHUKJIaHOE 3HaYeHHe. B mporecce m3ydyeHus JaHHOTO Kypca MarucTpbl OCBAaMBAIOT MPAKTHUECKUE
HaBBIKM MPUMEHEHHsI KauyeCTBEHHBIX METOJIOB PEIICHUH TUHAMUYECKHX YPAaBHEHUH KaHOHHYECKUX,
(aHTOMHBIX M TAaXWMOHHBIX TIOJIEM TEMHOIO CEKTOpa; BBhIBOJA JMHAMHYECKUX YpaBHEHUU
CaMOTPaBUTHUPYIOILIETO MACCUBHOTO CKAJISIPHOTO MOJIsl B MozAenn dpuamana.

OCHOBHBIMU BUJAMU 3aHATUN SIBISIIOTCS JIEKUMW M MpakTudyeckue 3aHstus. lIpaktuueckue
3aHATHUS TO3BOJIAIOT MarucTpaHTaM MPHUOOPECTH 3HAHUS M HABBIKM B 00JIACTH Ka4eCTBEHHOW TEOPHUHU
nuddepeHINaTbHBIX YPAaBHEHUM M MPUMEHEHUS ATHX 3HAHUM B PEIEHUHU 3a7auyax TEeOpeTHUEeCKOU
bu3uKy.

Ob6nactssmu  mpoecCHOHANBHON I€ATEIbHOCTH MAarucTpoB, HAa KOTOpPHIE OPUEHTHPYET
IMCLUUIUIMHA, SIBISIFOTCS HCCJIENOBATENbCKAs JEATEIbHOCTh W €€ MPHIOKEHHE B (PU3HYECKOM
o0pa3oBaHMH.

OTOT KypCc ONUpaeTcss Ha 3HAHUS M HABBIKM, NPUOOpPETEHHBIE B paMKax KypcoB
«Kocmonornueckas nHOIAIUSA U TEMHAsI SHEPTUS» U TUCHUIUIMH M0 BBIOOPY, U3YYEHHOTO B MEPHO]T
o0y4yeHus B OakamaBpuare.

1.1llepeyens MJIAHMPYeEMBIX pe3yJbTaTOB 00ydyeHHs1 (00pa3oBaTe/bHBIX Pe3yJbTaTOB) IO
AUCHHUILINHE

Lleabl0 OCBOCHUS AMCUUIUIMHBI SBISIETCS (DOPMUPOBAHHE y MAarvCTPOB 3HAHUH O MOJEISX
pacupenust BceneHHOM M crmoco6ax HMX ONUCAHMS, IOATOTOBKA CIEMUAIUCTOB B 001acTH
TEOPETUYECKON (PU3UKH.

3agayamMu OCBOCHHUSI JUCLUIUINHEI SIBJIAETCS

- (popMHUpoOBaHUE Y MarucTpa LEJIOCTHOTO MPEACTaBIEHUS 00 OCHOBHBIX JTanax CTaHOBIIEHUS
coBpeMeHHOW BceneHHolt u ee CTpykType, 00 OCHOBHBIX, MOHATUSAX U METOJaX OMHUCAHMS
pacupenus BeeneHHou;

- c(hopMHUpOBaTh MPEICTABICHUS O MaTeMaTHMYECKOM OINUCAaHUM (PU3MYECKOro Impolecca —
pacimpenne BeeneHHoil.

B pesynbraTe 0cBOSHHS IUCHUIUIMHBI «Y CKOPEHHOE paciiupeHue BeenenHoii B Teopun 1 Ha
MPAKTUKE» MAarucTp AOJKEH:

3HATh OCHOBBI JINHEHHBIX CUCTEM B MPOCTPAHCTBAX PA3MEPHOCTH JiBa U OOJIbIIIE;

yMeTh ONMCHIBAaTh NOBEJIEHUE TPACKTOPUN JMHAMUYECKON CHCTEMBI B OKPECTHOCTH
BBIPOKJAECHHBIX OCOOBIX TOUEK

BJIaJIeTh: KAUeCTBEHHbIMU METOJJaMH PEUICHUH TUHAMUYECKUX ypaBHEHUN KaHOHUYECKUX,
(aHTOMHBIX U TAXMOHHBIX 10JIEl TEMHOT'O CEKTOPa

B pesynpraTe oOCBOEHHS NpOrpaMMbl MarucTpatrypbl O0OydYaroIIMilcsi JODKEH OBIAIETh
CIIEAYIOIIMMHU pe3yiabTaTaMu OOydeHHs] MO IUCHMIUIMHE (B TaOnMile MPeICTaBICHO COOTHECEHUE
0o0pa30BaTeNbHBIX pE3yJNbTaTOB OOy4YeHHMs] MO JAMCHMUIUIMHE C WMHIUKATOpPAaMU JIOCTHKEHUS
KOMIIETEHIINH):

KomneTeHuys 1 HHAUKATOPBI €€ O06pa3oBarenbHble Pe3yabTaThl JUCIUTUIMHBI
JOCTH>KEHHS B AUCIUIUIMHE (aTansl popmMHUpoOBaHUS TUCHUTUINHBI)
3HAeT YMEET BJIQJIEET
[1K-5 -Cnoco0eH k o0ecredyeHuto OP-1 OP-3 OP-5
OXpaHbl JKM3HM U  3J0POBbs OCHOBBI OIMCHIBATh MOBEJICHUE | KAUECTBEHHBIMU




00yJaronmxcst B y4eOHO-
BOCIIUTATENIbHOM  Ipoliecce U
BHEYPOYHOH JIEATEIILHOCTH
[1K-5.1. 3HaeT: HUCTOYHUKHU
Hay4YHOI MH(OpMAIHH,
HEO0X0AUMO 1711 OOHOBJICHUS
cojiep KaHusl 00Opa3OBaHHUSI 11O
JUCLUILIMHAM (KypcaMm)
peIMETHOM 001acTh
HaNpaBICHHOCTH (TIPOdHUIIs)
MarucTpaTypsl ¥ TpaHchopMaIiu
mporecca 00y4eHs; METObI
paboTHI C HAYYHOM
uHpopManuei;

MIPUEMBI JHJIAKTHICCKOM
00paboTKK HAY4HOM
UHPOpPMAIIHH B IETIAX €€
TpaHchopmanuu B yueOHOe

coziep KaHue,

[1IK-5.2 YmeeT: BecTH NOUCK U
aHaJIM3 Hay4yHOU HH(OpMaLuy;
OCYIIECTBIISITh TUAAKTHYECKYIO
00paboTKy M aIanTanuko
HAYYHBIX TEKCTOB B IIEJISIX UX
repeBojia B yueOHbIE MaTepraibl
[IK 5.3. MIPUMEHSIET
3I0pOBbECOEperarIme
TEXHOJIOTUHU B YUEOHOM IPOIIECcCe

JIMHEHHBIX
CHCTEM B
MPOCTPAHCTBAX
pa3MepHOCTH
nBa 1 OoJIbIe

OP-2
OCHOBBI
METOI0B
HCCIIENOBAHUS
BBIPOKJIEHHBIX
0COOBIX TOYEK
TUHAMHYECKOU
CHCTEMBI

TpaeKTOpUH
IUHAMHUYECKOU
CUCTEMBI B
OKPECTHOCTH
BBIPOKJCHHBIX
0COOBIX TOYCK
OP-4
BBIBOJUTH
JTUHAMUAYECKHE
ypaBHEHUS
CaMOTPaBUTHPYIOLLETO
MaCCHUBHOTO
CKQJIAPHOTO TOJIA B
moaenu Opuamana

METOAaMH
peLeHuit
JUHAMHAYECKHUX
ypaBHEHU U
KaHOHMYECKUX,
(aHTOMHBIX U
TaXUOHHBIX
I10JIEW TEMHOTO
ceKTopa

2.00beM AMCUHUIUIMHBI B 32a4€THBIX €IMHHIAX € YKa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BBIICJICHHBIX HA KOHTAKTHYI0 paldory oOy4amommxcsi ¢ mnpenoaasarejeM (1o
BH/IaM y4eOHBIX 3aHATHI) 1 HA CAMOCTOSITEJIbHYIO Pa0oTy 00y4alOIIMXCH:

O0beM JMCHUIIMHBI M BU/IbI Y4eOHOMH padoThl

YueOHbIe 3aHATHA
3 b
g :
o [
8 Bcero by ° =
o o < =
Q 3 o S =
o Q = Q Z 9 . IS
= S s 5 s o Q
5} - g 5 o 7 = g R
o TpynoemMKkocTh - g o 5o 3 a £
& S g = S 5 S
Q 3ay. = o £ = = =]
= Yacel Z e & S = s o
=} en ) s = a5 <S I
s . = [ = 8 O =
3 108 20 57 JK3aMEH
Hroro 108 20 57

3.Conep:kanue TUCHUIUVIMHBI, CTPYKTYPHPOBAHHOe MO TeMaMm (pa3aejiaM) ¢ yKa3aHUeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeeoenno20 Ha HUX KOJIUYECMEA AKAOEMUYECKUX YACO8 U U008
YueOHbIX 3aHAMmUl

KomuuectBo  4acos
OpraHu3aIy 00y4eHUS

no ¢opmam

HaunmenoBanue pasnena u tem
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3 cemectp
Tema 1. TeopeTnueckue MOJENIN YCKOPEHHOTO PaCIIUPEHUS
o 1 6 16
Bcenennoii Ha ocHoBe OTO.
Tema 2. ITozaass AU B MOTUPHUITMPOBAHHBIX 1 6 16
TEOPHUSAX TPaBUTALIHH.
Tema 3. DxcriepuMeHTaIbHOE OOHAPYKEHNUE YCKOPCHHS B 1 4 10
HACTOSIIIEE BPEMs B paCIIMPEHNN BCeneHHOM.
Tema 4. KocMmosiornyeckue napaMeTpbl OnpeiesIeHHbIE 10 1 4 15
nanabiM Muccun Planck u WMAP.,
Hroro mo 3 cemectpy 4 20 57
Bcero no nucrumninne 4 20 57

3.2. KpaTkoe onucanue copepxkanusi TeM (pa3aejioB) TUCHUILTAHBI

Tema 1. MeToabl Ka4eCTBEHHOI'0 HCCJICJOBAHNS IBYMEPHBIX JHHAMHYECKHX CHCTEM.

IlonsTe 0 TMHaMH4YECKUX cucreMax. Pa3oBoe NPOCTPAHCTBO JMHAMUYECKON CUCTEMBI U €TI0
pa3mepHoOcTh. CrcTeMbl OOBIKHOBEHHBIX AU(PepeHInanbHbIX YpaBHEHUH U UX KilacCU(UKaLUs.
ABTOHOMHBIE CUCTEMbI. MeTO/1bl TOCTPOEHUS (Pa30BOM TPAEKTOPUH JBYMEPHOUN TMHAMUYECKON
CUCTEMBI.

Tema 2. JInHeiiHbIe cMCTEMBbI B IPOCTPAHCTBAX Pa3MEPHOCTH /iBa U 0oJiblile.

JIuneiiHas 3aMeHa IEPEMEHHBIX [UIsl TMHEHHON CUCTEMBI IPOU3BOJIBHON Pa3MEPHOCTH.
[IpocTteie 1 HETPOCThIE KAHOHWYECKHE crcTeMbl. Kitaccudukanyst THHEHHBIX cucTeM. TpexMepHbIe U
YETHIPEXMEPHBIE CUCTEMBI.

Tema 3. MeToa ucciie0BaHUs BIPOKAEHHBIX 0CO0OBIX TOYEK JMHAMHYECKOI CHCTEeMbl.

O6mas cuctema OZY B N-MepHOM (a30BOM MPOCTPAHCTBE, CBEACHNUE K aBTOHOMHOM cHUCTEME.
Oco0ple Touku U ux kinaccupukanus. [loBegenne TpaeKTopuil IMHaAMUYECKOW CUCTEMBI B
OKPECTHOCTH BBIPOKAECHHBIX OCOOBIX TOUEK.

Tema 4. ®a30Bblii NOPTPET HECHHTYJISIPHOH KOCMOJIOTHYECKOI MO/Ie/ I aKa/l.
Crapoounckoro 1980 roaa.

Jlunamuyeckue ypaBHeHUs KocMosorndeckon moaenu Ctapoobunckoro. [lepexon k

aBTOHOMHOM cucteme, (pa3oBbIif MOPTpeET.

Tema 5. KauecTBeHHOe Hccae0BaHe HH(ISIUOHHON CTAAMU B KOCMOJOTHYECKUX

MOJIeJIfAX €O CKaJsApHbIM noJieM (beannckuii u ap., 1985).

JInHaMy4yeckue ypaBHEHHUs CaMOTIPaBUTHPYIOIIEr0 MACCUBHOTO CKAJISIPHOTO OJIS B
IIPOCTPAHCTBEHHO-IIOCKON Mozenu @puamana

Tema 6. ABTOHOMHBbIE CHCTEMBbI B MO/IeJISIX CKAJISIPHOI TEeMHOIi YJHepruMm.

ABTOHOMHAas (hopMa ypaBHEHUI KOCMOJIOTMYECKON JUHAMUKY JIJIsI KAHOHMUYECKOTO U
¢anToMHOrO noJieil. Ocodble TOUKY /71l IKCIOHEHIIMAIBHOIO TOTeHIIMana. ABTOHOMHas (opma
ypaBHEHHUI KOCMOJIOTHYECKOI TUHAMUKH Il TAXUOHOB. OCOOBIE TOUKH JUIsi 00paTHOTO
KBaJPAaTUYHOIO ITOTEHIMAA.

6.1lepeyeHbr y4eOHO-METOAMYECKOr0 oOecmedeHHs] [JIsi CAMOCTOSITEJILHOW  PadoThI
o0yuyaruuxcst Mo JUCHUIINHE

OO0t 00beM CaMOCTOSATENBHOM PabOTHI CTYACHTOB MO JUCIMILIMHE BKIIOYACT ayTUTOPHYIO
U BHEAYJUTOPHYIO CaMOCTOATENbHYIO pabOTy CTYAEHTOB B TedueHue cemectpa. CamocrosrenbHas
paboTa cTyneHTOB siBisieTcss 0co0oil (hopMoii opraHuzanuu y4eOHOTO MpoLecca, MPEeACTaBISIONas




coboit IJIAaHUPYEM Y10, ITO3HABATCIIBHO, OPraHU3allUOHHO U MCTOANYCCKH HAIIPABIACMYIO JCATCIIbLHOCTD
CTYZIEHTOB, OPMEHTHPOBAHHYIO Ha [JOCTH)KEHHE KOHKPETHOIO pe3yjbTaTa, OCYLIECTBIsIEMyl0 Oe3
npssMoi oMo npenopaaBarens. CamocrosrenbHas paboTa CTYEHTOB SBISETCS COCTABHOM YacThIO
yueOHOI paboThl U UMEET LIENbIO 3aKpEIUIeHNE U YI1yOJIeHHe OJyYeHHbIX 3HaHUI U HaBBIKOB, ITOUCK
U TnpuoOpeTeHHe HOBBIX 3HAHWK, a TaKXKE BBIIOJHEHHE YUYEOHBIX 3aJaHUN, TOATOTOBKY K
IPEJCTOSIINM 3aHATHAM U dKk3aMeHy. OHa npenycMaTpuBaeT, Kak IpaBuilo, pa3paboTky pedeparos,
HalmMCaHUC OOKJIaAO0B, BBIIIOJHCHHUEC TBOPYCCKUX, HWHIAHWBUAYAJIbHBIX 3aI[aHI/II\/JI B COOTBCTCTBHHU C
yueOHOI mporpaMMoil (TeMaTHYeCKUM IIJIAHOM M3y4YeHHMs AMCLUUIUIMHBI). Tema Juid  Takoro
BBICTYIIJICHUA MOXCET OBITD NpeajioKCHa IPCroaAaBaTCiieM HIINU H36paHa caMUM CTYACHTOM, HO
MaTepuall BBICTYIIJICHUs HE JOJDKEH NyOiIMpoBaTh JIGKLMOHHBIN MaTepuan. PedepaTtuBHblil MaTepual
CIIY’)KUT JIOTIOJIHMTENbHOU WH(pOpManuend s paboThl Ha MpaKTUYECKUX 3aHATHSAX. OCHOBHAS IIEh
JAHHOTO BHJA PabOTBl COCTOMT B OOYYEHUHM CTYIEHTOB METOJaM CaMOCTOSTENbHOH paboThl €
yT-Ie6HLIM MaTcpuajioM. I[JBI INNOJIHOTBI YCBOCHU TEM, BBIHCCCHHBIX B IIPAKTUYCCKUC 3aHATHA, Tpe6yeTcs1
pabora ¢ mepBoucrouHMKamu. Kypc mnpeaycMaTpuBaeT CaMOCTOATENbHYIO paboTy CTYIAEHTOB CO
ceuuanbHOM  JuTeparypoil. Crnemyer OTMETUTh, YTO CaMOCTOATENbHas paboTa CTYACHTOB
pe3yiabTaTMBHA JIMIIb TOTJa, KOTJa OHA BBIIOJHAETCS CHCTEMAaTH4YeCKH, IIJIAHOMEPHO M
LI€JICHANPABJICHHO.
3agaHus JUIsl CaMOCTOSITETIbHOM pPabOThl MPEayCMaTPUBAIOT HCHOJIb30BAHHE HEOOXOAMMBIX

TEPMUHOB W TIOHATHHA 1O mpobiemaruke Kypca. OHHM HaIeNMBAIOT HAa MPAKTHYECKYI0 paboTy 1o
IPUMEHEHUIO M3Y4aeMOro Marepuana, MOUCK Oubimorpaduyeckoro marepuana U 3JIEKTPOHHBIX
HMCTOYHUKOB HMH(OpMalMK, WUIIOCTPATUBHBIX MaTEpUajoB. 3aJaHHs IO CaMOCTOSITENbHOM pabote
JAl0TCs IO TeMaM, KOTOpbIe TPEOYIOT IOMOIHUTEIbHON IPOPabOTKH.

AymuTopHasi caMoCTOsITeNIbHasE padoTa OCYHIeCTBIsIETCs B (hopMe BBINIOJIHEHHUSI TPYIIIOBOTO U
WH/IMBUYaJIbHOTO 3a/laHUsL.

BreaynuropHast camocTosiTenibHasi paboTa ocymiecTBisieTcs B hopmax:
- IOJITOTOBKH OTYETA [0 PACYETHOMY 3a/1aHUIO;
- IOATOTOBKH OTBETA HA TCOPECTHICCKUC BOIIPOCHI;
- IOJITOTOBKHM MYJbTUMEIUIHBIX PE3EeHTALNN;
- IOATOTOBKH pedepara.

Mamepuansl, ucnons3yemole 011 MEKyuie20 KOHMPOJis YCREBAEMOCHIU 00YHAIOWUXCS NO
oucyuniune
IIpumepHbie TeM pedepaToB

1. JluHamMuyeckue ypaBHEHHs KocMonorudeckoi moaenu Crapoodunckoro. [lepexon k
aBTOHOMHOM cucteme, (pa3oBblii MOPTpET.

2. JluHamMHYeCcKHe ypaBHEHHS CAMOTPAaBUTHPYIOMIETO MACCHBHOTO CKAJIIPHOTO TIOJIS B
IIPOCTPAHCTBEHHO-IIOCKON Mozenu @puamana.

3. ABTOoHOMHas Gopma ypaBHEHHH KOCMOJIOTUYECKON TUHAMUKH 1 KAHOHUYECKOTO U
¢danTomHoro nosiei. OcoOble TOUKH /17151 SKCIIOHEHIIMATBHOTO OTEHIIHANA.

4. OcoOble TOUKH 17151 OOpPaTHOTO KBaAPaTUYHOIO MOTEHIIKANA.

ﬂ]l}l CamocmosmesibHol N0020MOBKU K 3AHAMUAM RO 0ucuunﬂuuepel<0meudyem0ﬂ ucnojib3zoeambs
ytteﬁuo-memoduuec:cue mamepuaiibl:

1. Yepsou C.B., AGGs30B P.P. TeopeTnueckre OCHOBbI KHpaJIbHONM KOCMOJOTHYECKON Mozenu/
UYepson C.B., A66s30B P.P. — YabsHoBck, ®I'BOY BIIO «Yal'TlY um. U.H. YassuoBay, 2014
—76c.

2. Komenes H.A., Hukomnaes A.B., UepBou C.B. OcuoBsl f(R) Teopuu rpaButanu / Komienes
H.A., Huxonaes A.B., Uepson C.B. — Vapsnock, ®I'BOY BIIO «YalTlY wum. W.H.
ViesaoBay, 2015 — 38 c.



3. C.B. Yepron, U.B. ®omun, A.C. KybacoB. CxanspHble U KUpaJbHbIE MOJIS B KOCMOJOTHH/
C.B. Yepson, 1.B. ®omun, A.C. KybacoB — Yabsnosck, PI'BOY BIIO «Yal'TlV um. 1.H.
ViesHOBay, 2015 — 216 c.

4. Maremarnueckuii anmapatr ¢usuku: B 3 4. Y. . OcHoBbl audQepeHIHanbHOrO |
MHTETPAJIBHOTO HcUHcIeHus. YueOnuk ans By3oB/ C.B. UepBon u np. — YubsHosck: ®I'BOY

BO «Yal'TlV um. U1.H. Yaesaaosa», 2016 — 275 c.
5.IIpumepHbIe OlleHOYHbIe MAaTEePHAJIbI JIJIsl MPOBeIeHUsI TEKYIEro KOHTPOJIs yCIeBaeMOCTH
U IPOMEKYTOYHOM aTTecCTAIUN 00YUAIOIIUXCS 10 JUCIUIINHE

Oprann3anus v NpoBeJieHNe aTTeCTAllMU CTy/AeHTa

®I'OC BO opueHTHpOBaHBI TPEUMYIIECTBEHHO HE HA COOOIIEHHE 00YyJaroIIeMyCsl KOMILIEKca
TEOPETUYECKHX 3HAHWK, HO HAa BBIPAOOTKY y OakalaBpa KOMIIETECHIMHA — IMHAMHUYECKOTO Habopa
3HAHWW, YMEHHMH, HAaBBIKOB M JIMYHOCTHBIX KadeCTB, KOTOpBIE IIO3BOJIAT BBITYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPYZAA U YCIEIIHO NMPO(HECCHOHAIBHO PEaTH30BhIBATHCA.

B mnpouecce ouenku OakanaBpoB HEOOXOAMMO HCHOJIB3YIOTCS KaK TpPaAULMOHHBIE, TaK U
WHHOBAIIMOHHBIC THUIIBI, BUABI U POPMBI KOHTPOJs. [Ipy 3TOM MOCTENEHHO TPaaUIMOHHBIE CPEICTBA
COBEpLICHCTBYIOTCS B PYCJ€ KOMIIETEHTHOCTHOIO TOJAXOAd, & WHHOBALIMOHHBIE CPEICTBA
aJanTUPOBAHBI IS IOBCEMECTHOIO IPUMEHEHUS B POCCUUCKON By30BCKOM IIPAKTHKE.

Ileq» mnpoBeaeHusi aTTecTallMM — IIPOBEPKAa OCBOEHMsI OOpPa30BaTENIbHOW MPOrpPaMMbI
JTMCHUIUIMHBI-TIPAKTUKYMa 4epe3 chpopMUPOBaHHOCTh 00pa30BaTEIbHBIX PE3YIIBTATOB.

IIpomexyToyHass aTrrecTalMsl OCYIIECTBISETCS B KOHLE CEMECTpa M 3aBEpIIAET U3Y4YECHHE
JTMCHUIUIMHBL, TIOMOTAeT OIICHWUTh KPYIHBIE COBOKYIIHOCTH 3HAaHUM W YMEHHH, (OPMHpPOBAHHE
OIIPEAEIEHHBIX KOMIIETEHLIUN.

O1eHOYHBIMU CPEJICTBAMU TEKYILEro OLIEHUBAHUS SBIISIOTCA: TEOPETUUECKUE BOIIPOCHI K
MIPAKTUICCKUM 3aHATHIM; BOIIPOCHI JIJIS IIPOBEICHUS 3aueTa (9K3aMeHa); pedepaTsl 110 TeMaTHUKE
yaeOHOM TUCIUIUINHBI, MYJIbTUMEIUIHAS TPE3CHTAIUS 110 TEMATHKE YICOHOH TUCIIUTUTHHEIL.

No CPEJACTBA ONEHUBAHMWNSI, OO6pazoBaTenbHbIC
n/a HCIIOJIB3YCMBIC IJId TCKYIICTO PE3YIBbTATHI AUCHUITIINHBI
OIICHUBAHMS ITOKA3aTeIs
bopMHUPOBaHUS KOMIIETEHITUN

1. OueHovHble cpeacTBa /s OP-1
TeKyllel aTTecTanuu 3HaeT OCHOBBI JIMHEHHBIX CHCTEM B IIPOCTPAHCTBAX
OC 1 ycTHBIC OTBETHI HA Pa3MEpPHOCTH J1Ba ¥ OOJIBILE
TEOpPETUYECKHE BOPOCHI K OP-2
MPAKTHYCCKAM 3aHATHAM; 3Haer OCHOBBI METOJIOB WCCIICIOBAHHS
OC-2 — pedepartsl 1o TeMaTHKE BBIPOXKJIEHHBIX OCOOBIX TOYEK JIMHAMUYECKOU
y4eOHOI TUCIIUTUINHEI, CHCTEMBI
OC-3 — mynbTHUMEHIHAS OP-3
MPE3CHTALHS 110 TEMATHKE yueOHoii | YMECT  OMHCHIBATH  IOBEACHHE  TPaeKTOPHiA
JCIIMTLTHHEL, JMHAMUYECKOH ~ CHUCTEeMbl B OKPECTHOCTH
BBIPOKICHHBIX OCOOBIX TOUEK
2. O1eHOYHbIE CPeICTBA IS OP-4
MPOMEKYTOYHOI aTTecTallnu YMeer BBIBOIUTH JWHAMHYECKHE  ypaBHEHUS
3auer (IK3aMeH) CaMOTPAaBUTHPYIOMIETO MAaCCHUBHOTO CKAJISIPHOTO

nosst B mojaenu Opunmana

OC-4 Dk3ameH B hopMe YCTHOTO OP-5
cObeCeI0BAHMS Brajseer KayecTBEHHBIMM METOJAMM  pelIeHHil




JAUWHAMHUYCCKUX ypaBHCHI/Iﬁ KaHOHHNYCCKHUX,
(baHTOMHBIX ¥ TaXUOHHBLIX MTOJIEH TEMHOT'O CCKTOpa

Onucanue OICHOYHBIX CPEACTB M HEOOXOJUMOro OO0OpYAOBaHHS (IEMOHCTPALIMOHHOTO
MaTepuaia), a Tak ke MPOLEIypbl U KPUTEPUHU OLIEHUBAHUS UHANKATOPOB JOCTHKEHHSI KOMIIETEHIIUN
Ha pa3IMYHBIX JTanax uX (OPMHUPOBAHHMS B TPOILECCE OCBOEHUS 00pa3oBATENbHON MPOrpaMMbI
npencraBicHbl B DOHIE OLEHOYHBIX CPEACTB I TEKYLIEro KOHTPOJSL YCIIEBAEMOCTH U
IIPOMEKYTOYHOM aTTECTALUU 110 IUCLUILINHE.

o00yuarwuxca no OuUCyuUnIuUHe
Marepuains! Uil OpraHu3aliy TEKYLIEH aTTeCTalluy IIPEACTABIICHBI B I1.5 IPOTPaMMBI.

Mamepuanst, ucnoibzyemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCNEeeaemMocmu
odyuarowuxca no oucyuniune
OC-4 Jx3amen B popMe YCTHOTO cobeceT0BAHUSA
IIpumepHBbIe BONMPOCHI K IK3aMeHY

1. Tlonsarue o tuHamMHUeckux cucremax. ®a3oBoe NPOCTPaHCTBO TMHAMUYECKOW CUCTEMBI U €T0

Pa3MEpPHOCTb.

ABTOHOMHBIE cUCTEMbI. MeTobI TOCTPOEHUs (a30BOM TPACKTOPUHU JABYMEPHON

TUHAMHUYECKONU CUCTEMBI.

JIuneiinble cUCTEMBI B IPOCTPAHCTBAX PA3MEPHOCTH [1BA.

JIvHeiHas 3aMeHa NEPEMEHHBIX IS IMHEMHOW CUCTEMbI TPOU3BOJIBHOM pa3MEpPHOCTH.

[TpocTthle n HenmpocThie KaHOHUYECKUe cucTeMbl. Kitaccudukanus TMHEHHbIX cCUCTEM.

JInHeliHbIE CUCTEMBI B IPOCTPAHCTBAX PA3MEPHOCTH TPH.

JIuneiiHble cUCTEMBI B IPOCTPAHCTBAX PA3MEPHOCTH YETBIPE.

O6mas cuctema OZ1Y B n-MepHOM (ha30BOM MPOCTPAHCTBE, CBEICHUE K aBTOHOMHOM CHCTEME.

OcoOble TOUKH U UX Ki1accuuxarus.

0. INoBenenue TPaeKTOPHI JMHAMUYIECKON CHCTEMBI B OKPECTHOCTH BBIPOXKICHHBIX 0COOBIX

TOUEK.

11. Jlunamudeckue ypaBHEHUs1 KocMosorudeckoi moaenu Crapoounckoro. [lepexon k
aBTOHOMHOM cucteme, (pa3oBblii MOPTpET.

12. JluHamMuveckre ypaBHEHHUSI CAMOTPABUTHPYIOIIETO MACCUBHOTO CKAJISIPHOTO TIOJIS B
IIPOCTPAHCTBEHHO-IIOCKON Mozenu @puamana.

13. ABToHOMHas (hopMa ypaBHEHUI KOCMOJIOTHUECKOW JUHAMUKH JIJIsi KAHOHHUYECKOTO U
¢danTomHoro nosiei. OcoOble TOYKH /17151 SKCIIOHEHIIMATLHOTO OTEHIIHANA.

14. ABToHOMHas opma ypaBHEHHI KOCMOJIOTMUYECKOMN TMHAMUKHU Ui TaXUOHOB. OcoObIe TOUKU
11 0OpaTHOTO KBAJPAaTHYHOTO MOTEHIHANIA.

15. B KoHLEe M3Y4YeHMs NUCLMIUIMHBI MOABOJSATCS UTOTHM PAabOTHI CTYJEHTOB Ha JIEKIIMOHHBIX U
MPAKTUYECKHUX 3aHATHUAX IyTEM CYMMHUPOBaHMS 3apab0TaHHBIX 0AJIJIOB B TEUEHUE CEMECTpa.

N

ROONOOGOA~®

Kpurepun oneHuBanus 3HAHUH 00y4al0IIMXCS 110 JMCIUIIIHHE
dopmupoBaHue 0aIbHO-PERTHHTOBOI OLIEHKH pabOThl 00yUaronmxcs

ITocemenue | ITocemenue Pabora Ha DK3aMeH
o o
§ JIEKUHI 1a0OpaTOPHBIX | TaOOPATOPHBIX
5 3aHATUU 3aHATHUAX U TEKYLIUN
o KOHTPOJIb
3 PaszbanmoBka 2*1=2 10*1=10 222 Gauia 64 danna




10 BUJaM Oamta 0ajuioB

pabot

CymmapHsbIit 2 Gamna 12 6annos 236 GamnoB 300 6amioB
MaKCHUMaJIbHBIN

Oat

[To pe3ynpTaram NpOMEKYTOUHBIX aTTECTALIMN 3aCUUTHIBAETCSA TPYAOEMKOCTh B 3aUETHBIX €IMHULAX.
Maructp no yuyeOHON AUCUHUIUIMHE MOJIy4aeT OLIEHKY COIIACHO clieAyIolel Taduie:

baner (3 3a4€THBIC €TUHUIIBI)

«OTJINYHO) 271-300

«XOpOLIO» 211-270

«yIOBJIETBOPUTEIILHO 151-210

«HeynosnerBopurensao» | 0-150

6. MeTonnueckne yKazanus 1Jisi 00y4alommXxcsi Mo 0CBOCHHIO U CHUILIMHBI (MOTYJI51)

VYcnenHoe n3ydeHue Kypca TpeOyeT oT 00yJaronuxcs MOCeIleHUs JIEKIUH, aKTUBHON pabOThI
Ha 71a00paTOPHBIX 3aHATHUSIX, BHITIOJHEHHS BCEX Y4E€OHBIX 3a/laHUi MperoaaBaress, 03HAKOMIICHUS C
OCHOBHOM U JIOTIOJIHUTEIBHOU JINTEPATYPOH.

3anuch JeKHUM — OAHAa W3 (QOpM aKTUBHOM CaMOCTOSITENIBHOM paboThl oOydaromuxcs,
TpeOyromas HaBBIKOB W YMEHHUSI KPaTKO, CXEMAaTHYHO, MOCIEI0BATEIbHO W JIOTHYHO (PHKCHPOBATH
OCHOBHBIE TOJIOKEHUS, BBIBOJABI, 00001IeHUs, (HOPMYIUPOBKU. B KOHIle IeKIMHM MpernoaaBaTeib
octaBisieT Bpems (5 MHUHYT) JUisl TOro, 4YTOOBI OOydYaromuecs HMEId BO3MOXKHOCTH 3aaTh
YTOYHSIOIIME BOMPOCH! M0 M3y4aeMOMY marepuaiy. M3-3a HEIOCTaTOYHOrO KOJIMYECTBA ayAUTOPHBIX
9acOB HEKOTOPBHIE TEMbI HE Y/IAeTCsl OCBETUTH B MOJHOM OOBEME, MTOITOMY IPETOIaBaTEIh, [0 CBOEMY
YCMOTPEHHIO, HEKOTOPBIE BOMPOCHI BHIHOCHT HA CAMOCTOSITENBbHYIO pabOTy CTYAEHTOB, PEKOMEHIYS Ty
WIN UHYIO JuTeparypy.Kpome 3Toro, ajs qydniero oCBOCHUSI MaTepualia i CUCTEMaTH3alluy 3HaHUH 110
JTUCLUITIMHE, HEOOXOIMMO IOCTOSHHO pPa30MpaTh Marepualbl JEKIM M0 KOHCHEKTaM M Y4eOHBIM
nocobusm. B cimydae HeoOX0quMOCTH 00paIaThes K MPero1aBaTento 3a KOHCYIbTAI[UEH.

[ToaroroBka k ceMuHapy (MPaKTUYECKOMY 3aHSATHIO).

bonpmias 4vacte ceMuHapckux (IPAaKTHUECKHUX) 3aHATHM INpeaycMaTpuBaeT H3Yy4YeHHE
MaTepuaia y4eOHOro mOcoOHs, XpeCTOMAaTHUH, JOMOJHUTENBHOW JHTepaTypbl (B TOM YHCIE U
MaTepUajoB MEPUOJUYECKON MeuyaTH), MOArOTOBKY pedeparoB U COOOUIEHHM MO Mpeao’KeHHBIM
BOIIPOCaM.

[TonroroBka K MPakKTUYECKOMY 3aHATHIO, JTOJIKHA OCHOBBIBATHCS HA M3YYEHUM HCTOUYHUKOB U
HOBEWIIMX MCCIIEI0OBAHNI OTEUECTBEHHBIX U 3apyO0ekHbIX. Kpome Toro, mpakTHUecKoe 3aHATHE MOKET
BKJIIOYATh U MEPONPUATHUS IO KOHTPOJIIO 3HAHUH 110 AUCLHUIIIIMHE B LIEJIOM.

[Ipy mOArOTOBKE K MPAaKTUYECKOMY 3aHATHIO OO0yYaromMiics JOKEH M3YyYUTh BCE BOIPOCHI,
npeJularaeMble 1o JaHHOM TeMe, HO OTBETHTh Pa3BEPHYTO MOXKET [0 OJJHOMY M3 BOIPOCOB, Hanboiee
MHTEPECHOMY Ha ero B3risia. [Ipu aTrom oOyyaroniuiicss JOIKEH UMETh KOHCIEKT JIEKIIMH U C/ieNIaHHbIe
KOHCIEKTBI BOIIPOCOB, PEKOMEHI0BAHHBIE JUIs TPAKTUYECKOTO 3aHSTHS.

[ToaroroBka Kk yeTHOMY J0KJIaxy (MyJbTUMeIUHAS MPe3eHTALMS).

JIOKTabl IeNaroTCs 10 KaX 101 TeMe € 1IeTIbI0 MTPOBEPKH TEOPETUYECKUX 3HAHUH 00yJaromerocs,
€ro CIOCOOHOCTH CaMOCTOSITENbHO NPUOOpeTaTh HOBBIE 3HaHUS, paboTaTh ¢ HH(GOPMAIMOHHBIMU
pecypcamMH U U3BJIeKaTh HYXHYIO HH(POPMALHIO.

Jlokma bl 3aCIyIIMBAIOTCS B HavYasie JabOpaTOPHOTO 3aHATHUS MOCIIE U3YYEHUSI COOTBETCTBYIOIIEH
TeMbl. [IpooIKUTEIBHOCTD I0KIIa/1a He JIOJDKHA MPEBBIIATh 5 MUHYT. TeMy JOKJaaa CTyIeHT BHIOUpaeT
IO KEJIAHUIO U3 MPEITIOAKEHHOTO CIHCKA.

IIpu moaroroBke NOKIana CTYAEHT JAOJDKEH HM3YYHUTh TEOPETHYECKUH Marepuall, HUCHOJb3Ys
OCHOBHYIO U JOIOJHUTENIbHYIO JIMUTEpaTypy, O0Os3aTelbHO COCTaBUTh IUIaH JOKJIajJa (MepeyeHb



paccMaTpUBaEMbIX KM BOIPOCOB, OTPAXKAIOMIUX CTPYKTYpPY M IOCJIEIOBATEIbHOCTh MaTepuala),
MOJITOTOBUTH Pa3/IaTOYHbIN MaTepuall Wi npe3eHrtanuio. [lnan noknaga HEOOX0IUMO MpPEeABAPUTEIBHO
COIJIaCOBAaTh C MPENOAABATENEM.

BricTynnenue JOKHO CTPOUTHCS CBOOOTHO, yOeIUTENbHO U apryMeHTHpoBaHo. [IpenogaBarens
CIIEZIUT, YTOOBI BBICTYIUICHUE HE CBOJAWIOCH K TMPOCTOMY BOCIPOHM3BEICHHIO TEKCTa, HE JIOMYCKAeTCs
MIPOCTOE YTEHHE COCTABJIEHHOTO KOHCIIEKTa JOKJaaa. BricTynaromuil Takke TOJHKEH OBbITh TOTOBBIM K
BOIIPOCAM ayIUTOPUU U TUCKYCCHUHU.

Jlekunonusblii kKypc (4 cemecTp)
Jlexuus 1. KocMonoruyeckasi AMHaAMUKa U UCTOYHUKY NO3AHENH UHISAINH
Jlexnus 2. KupanbHast KOCMOJIOTHYECKAst MOJIENb JUISl ONTMCAHUS TIO3IHEH MHQIISIIIH
Tembl npakTHYecKuX 3aHsATHH (4 ceMecTp)
[IpakTuueckoe 3ansitue 1. MeTroabl KaueCTBEHHOTO MCCIIEIOBAHUS IBYMEPHBIX TUHAMUYECKUX CUCTEM
[1nan:
1. W3yuenue Teopuu 1o TEME.
2. UYwucnenHoe peuieHue pU3NYECKUX 3a/1a4 10 TEME.
OO0cyxeHre Ha MPAKTUYCCKOM 3aHITHH TEM, BBIJICIICHHBIX Ha JICKITHH.

[Ipaktnyeckoe 3anstiHe 2. CuHCTeMBbl OOBIKHOBEHHBIX IU(QPEpEeHINAIbHBIX YpaBHEHHH H WX
KJ1accupuKamms

IInan:

1. W3ydenue Teopuu 1o TEME.

2. YwucnenHoe pemeHne PU3NIECKUX 3a/1a4 1o TeMe.

OO6cy>kaeHne Ha NPAaKTUYECKOM 3aHIATUH TEM, BbIJICICHHBIX Ha JICKIUH.

IIpakTuyeckoe 3anarue 3. Meronabl nmoctpoeHHs (a30BOH TPACKTOPUU JIBYMEPHOM ITMHAMMUYECKON
CUCTEMbI

[Inan:

1. W3ydenue Teopuu 1o TEME.

2. YucneHHoe pelieHne (pU3NYECKUX 3a/1a4 110 TEME.

OO6cyxeHne Ha MPaKTUYECKOM 3aHITHH TE€M, BBIJICJICHHBIX Ha JIEKIIUH.

[IpakTnueckoe 3anarue 4. JIuHeiHas 3amMeHa MEPEMEHHBIX JUIsl JIMHEHHOW CHUCTEMBI IMPOU3BOJIBHOU
pa3MEpHOCTH

[Inan:

1. W3ydenue Teopuu 1o TEME.

2. YwucnenHoe pemreHne PU3NIECKUX 3a/1a4 110 TEMe.

OOcykaeHne Ha MPaKTUYECKOM 3aHIATUN TeM, BbIJICICHHBIX Ha JIEKIUH.

[TpakTuyeckoe 3ansatue 5. Kinaccudukanus TMHEHHBIX CUCTEM

[Inan:

1. W3ydenue Teopuu 1o TEME.

2. YucnenHoe pemreHne PU3NIECKUX 3a/1a4 10 TeMe.

OOcykaeHne Ha MPAKTUYECKOM 3aHIATUN TeM, BBIJICICHHBIX Ha JICKIUH.

[TpakTryeckoe 3aHsaTHE 6. MeTO1 MCCIeI0BaHNS BEIPOXKAECHHBIX OCOOBIX TOUEK JUHAMHYECKOM
CUCTEMBI.

[Inan:

1. Wsydenue Teopuu 1o TeMe.

2. YucneHHoe pelieHne (pU3NIECKUX 3a/1au 110 TEME.

OO6cyxeHre Ha MPaKTUYECKOM 3aHITHH TE€M, BBIJICJICHHBIX Ha JIEKITHH.



[Tpaktuyeckoe 3ansatue 7. OcoOble TOYKM W HX Kiaccuukanusa. I[loBenenue TpaekTopuit
JUHAMUYECKOH CUCTEMBI B OKPECTHOCTH BBIPOXKJCHHBIX OCOOBIX TOUEK

IInan:

1. W3ydenue Teopuu 1o TEME.

2. YucnenHoe pemieHne (PU3NIECKUX 3a/1a4 110 TeME.

OOcykaeHne Ha IPAaKTUYECKOM 3aHITUU TEM, BbIJCICHHBIX Ha JICKIUH.

[IpakTnueckoe 3ansitue 8. Da30BbI MOPTPET HECHUHTYJISIPHOM KOCMOJIOTMYECKOW MOJEIU aKal.
Crapobunckoro 1980 rona

[1nan:

1. W3yuenue Teopuu 1o TEME.

2. YwucnenHoe peuieHue pU3NYECKHUX 3a/1a4 IO TEME.

OO6cyxaeHne Ha MPAKTUYECKOM 3aHITUN TEM, BBIJCICHHBIX HA JICKITUH.

[IpakTnueckoe 3aHsTHe 9. Pa30Bbl NMOPTPET HECUHTYISPHOW KOCMOJIOTMUECKON MOJEIM aKaj.
Crapobunckoro 1980 roga

[Inan:

1. W3ydenue Teopuu 1o TEME.

2. YwucnenHoe pemeHne PU3NIECKUX 3a/1a4 10 TeMe.

OOcykaeHne Ha NPAaKTUYECKOM 3aHIATUN TEM, BbIJICICHHBIX Ha JICKIUH.

ITpaktruyeckoe 3ansatue 10. [lepexon k aBTOHOMHOM cucteme, (ha30BbIid OPTPET.
[Inan:

1. H3ydenue Teopuu 1o TEME.

2. YwucnenHoe pemeHne PU3NIECKUX 3a/1a4 10 TeMe.

OO6cy>kaeHne Ha IPAaKTUYECKOM 3aHIATUN TEM, BbIJICICHHBIX Ha JICKIUH.

IIpaktnueckoe 3ansatue 11. JluHaMuueckne ypaBHEHHsS CaMOIPAaBUTHUPYIOIIEIO MAaCCHUBHOIO
CKaJISIPHOT'O TOJISl B IPOCTPAHCTBEHHO-IIIOCKOM Mojenu Ppuaimana

[Inan:

1. W3ydenue Teopuu 1o TeMe.

2. YucneHHoe pelieHne (pU3NIECKUX 3a]1au 110 TEME.

OO6cyxeHne Ha MPAaKTUYECKOM 3aHITHH TE€M, BBIJICJICHHBIX Ha JIEKIIUH.

[Ipaktuueckoe 3anstue 12. JIMHAMUYECKHWE YpPaBHEHMsSI CaMOTPABUTHPYIOIIETO MAacCCHBHOTO
CKaJISIPHOTO TOJIS B MPOCTPAHCTBEHHO-TNIOCKOM Mojienu @puimana

[Inan:

1. W3ydenue Teopuu 1o TEME.

2. YwucnenHoe pemreHne PU3NIECKUX 3a/1ad 10 TeMe.

OO6cyxeHre Ha MPAKTUYECKOM 3aHITHH TE€M, BBIJICTICHHBIX Ha JICKIIHH.

ITpaktnyeckoe 3ansaTue 13. ABTOHOMHas (opMa ypaBHEHMH KOCMOJIOTHYECKOM JMHAMHMKHU IS
KaHOHUYECKOro U (h)aHTOMHOT'O TOJIei

[Inan:

1. W3ydenue Teopuu 1o TeMe.

2. YucneHHoe pelieHne (pU3NIECKUX 3a/1a4 110 TEME.

O6cyxeHre Ha MPaKTUYECKOM 3aHITHH TE€M, BBIJICJICHHBIX Ha JIEKIIHH.

[IpakTnueckoe 3ansitue 14. ABTOHOMHas (opMa YpaBHEHHH KOCMOJIOTMYECKOW JMHAMUKH IS
TaxHMOHOB

IInan:

1. W3ydenue Teopuu 1o TEME.



2. YucneHHoe pelieHne (PU3NIECKUX 3a1a4 110 TEME.
OOcyxaeHne Ha MPaKTHYECKOM 3aHSTHH TE€M, BBIICIICHHBIX Ha JICKIIH.

7. IlepeyeHb OCHOBHOM M JONOJHHUTEILHOH Yy4eOHOIH JUTepaTypbl, HeO0XOAUMOI VI 0CBOCHUS
AUCHUILIUHBI
OcHoBHas1 IMTepaTypa

1. Hukxe, P. I'paBurtanus u Beenennast / P. Jlukke. - Mocksa : Mup, 1972. - 102 c. [DneKTpOoHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=44298.

2. Jlannmay, JI. 1. Teopetnueckas ¢pusuka : yaeoHoe mocodue st By3oB : B 10 T. Tom 3. KBanToBas
Mexanuka (HepenstuBuctckas teopus) / JI. 1. Jlannay, E. M. JIudmmn ; moxa. pexn. JI. I1.
[TutaeBckoro. - 6-¢ u3a., ucnp. - Mocksa : ®DUIMATIINUT, 2016. - 800 c. - ISBN 978-5-9221-
0530-9. - Tekcr : anexrponnsrit. - URL: https://znanium.com/catalog/product/1223529

3. KsanToBas mexaHuka B KocMoJorndeckux mojaensx ne Currepa / O.B. Beko; K.B. Jlamyk; B.B.
Kucens; E.M. Oscutok; B.M. PenpkoB. -Munck :benapyckasnaByka, 2016. - 515 c. - ISBN 978-
985-08-2027 URL: http://biblioclub.ru/index.php?page=book&id=467632

JonosHUTeILHAS JUTEPaTypa

1. TMubnc, ®. Crpykrypa Becenennoii B 6onpmmx mMacmradax / @. [Tubinc. - Mocksa : Mup, 1983. -
408c. URL: http://biblioclub.ru/index.php?page=book&id=45361

2. Tommnsckas, I'. I1. BHyTpenHee cTpoeHue 1 3BOIIONHS 3Be3]1 : yueOHoe mocobue / I'.I1.
Tonunbckas. - M.|bepnun :{upexr-Menua, 2015. - 272 c. - ISBN 978-5-4475-3997-9.

URL: http://biblioclub.ru/index.php?page=book&id=273674
HNHTepHeT-pecypcehbl

1) biblioclub.ru — 3BC «YHuuBepcuterckas OMOIHOTEKA OHJIAWH» — 3JIEKTPOHHAs OMOIMOTEKA,
o0ecreynBaromias TOCTYI BBICIINX W CPEIHHMX YYEOHBIX 3aBEeIEHHH, MyONWYHBIX OMOIMOTEK M
KOPIOPaTUBHBIX MMOJIb30BaTeNe K Hanbonee BOCcTpeOOBaHHBIM MaTepuagaM y4eOHOI U HaydyHOM
JUTEPATyPHI 110 BCEM OTPACISIM 3HAHUN OT BEIYIIMX POCCHUICKHUX U3IaTeNnbCTB. Pecypc comepxut
yu4eOHUKH, y4eOHble MOCOOusi, MOHOTpaguu, MEPHUOJNUYECKUE W3JIaHUs, CIIPAaBOUYHUKH, CIOBApPH,
SHIIUKIIOTIC M.

2) els.ulspu.ru  — caiit DOBC Hayynas OubmuoTeka  YIBSHOBCKOTO  TI'OCYAapCTBEHHOTO
nenarorundeckoro yHuBepcurera umenu WM. H. VYiasgHOBa, coxaepamuii CChUIKM HaA
oOpa3oBaTenbHble (JIEKTPOHHO-OMOINOTEYHbIE CHUCTEMBI, KaTajor OHOJIMOTEYHBIX CalTOB,
METOJIMYECKUE PEKOMEHJAIMM) M Hay4dHble pecypchl (Hay4dHbIE 3JIEKTPOHHbBIE OMOINOTEKH,
HayYHbIE YIEKTPOHHBIC U3ATEIbCTBA).

3) bibl.ulspu.ru - caiit Hay4HOW OMOIMOTEKH YJBSHOBCKOTO TOCYAAPCTBEHHOT'O IEIAarOrHYecKOro
yHuBepcutera uMeHn . H. YibsHOoBa, coaeprkaliye 31eKTPOHHBIN KaTaJIOT KHUT U KYpPHAJIOB.

4) DnextpoHHas 6bubnuoTeka nmoprana PODU http://www.rfbr.ru/,

5) Uudopmanmonnas cucrema "EmuHOe OKHO JocTyna K oOpa3oBarelibHBIM  pecypcam”
http://window.edu.ru/,

6) DnekTpoHHas OMOIMOTEKa MEXaHUKO-MaTeMaTtuieckoro pakynprera MI'Y http://lib.mexmat.ru/,

7) O6pasoBarensHblii mpoekT A. H. Bapruna http://www.ph4s.ru/book _nano.html,

8) MexnyHaponHblii  Hay4yHO-oOpa3zoBarenbHbli  caiit  EqWorld:  http://eqworld.ipmnet.ru/,
http://eqworld.ipmnet.ru/ru/library.ntm EqWorld — mMup matemaTnuyeckux ypaBHEeHHH. Y4eOHO-
oOpa3oBarenpHas (hU3MKO-MaTeMaTHUecKass OuOnMoTeka. DJIeKTpOHHas OMOIHMOTEKa COAEPKUT
DjVu- u PDF-¢aiinel y4eOHHKOB, yueOHBIX MMOCOOML, COOPHHMKOB 3amady W YIpaKHEHUH,
KOHCIIEKTOB JICKIIUH, MOHOTpaduii, CIIPaBOYHUKOB U JHCCEPTAIMil TI0 MaTeMaTHKe, MEXaHHUKE H
¢uzuke. Bece MaTepualibl IpUCIaHbl aBTOPAaMHU U YUTATENAMU WM B3AThl U3 VHTepHeTa (M3 WWW
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12) lnhopmanimoHHO-CIIpaBOYHAs U MIOMCKOBast cuctema http://www.phys.msu.ru/ odunmanbHelid cait
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PaGouas nporpaMma yueGHON AMCUMIIMHBL (MPAKTHKH) onobpeHa Ha 3acelaHHuH
kadenpsl QH3MKKH U TEXHUHECKUX AMCUMIIAH "24" mas 2023r., mpotokoa Ne 10
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[Mporpamya paccMoTpeHa 1 0700peHa Ha 3acelaHui y4eHOro coBeta daxynpreTa
hUUKO-MATEMATHUECKOTO M TEXHOJIOMHYECKOro odpa3zoBatus "26" man 2023 r.,
nmpoTokoi Ne 5
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