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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpammy muctmruiMHbl paspadorai(a)(u): npodeccop, a.H. (podeccop) banakun A.b. (Kadenpa Teopun oTHOCUTENBHOCTH U
rpasutaimu, Otaenenue ¢pusnkn), Alexander.Balakin@kpfu.ru

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

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

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH OPUEHTHPOBATHCS B 0A30BBIX ACTPOHOMHUYECKUX U (PU3UKO- MaTEMATHUECKUX
TeopHsIX, (PYHAAMEHTATIBHBIX pa3aenax MaTeMaTHKH, (PU3MKU, ACTPOHOMHH U NeJarOruKy AJIs
pELLIeHNsT HayYHO-MCCIIeI0BATEIbCKHX M TIelarOTMYeCcKHX 3a1a4
[K-5

CriocOOHOCTh BECTHU MEXKIUCHUIUIMHAPHBIC UCCIIEAOBAHNA Ha CTBIKE ACTPOHOMUHU C (1)I/I3I/IKOIZ u
MaTeMaTUKOU 1 APYruMH €CTECTBEHHBIMU HayKaMH

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

OCHOBHBIE IOJIOKEHUS Teopuu JudpepeHInaIbHBIX, MHTETPAJIbHBIX YPABHEHUI U BapUAIIMOHHOTO UCUUCIICHNS;

HoykeH ymeTh:

YMETb MCTIOJIb30BaTh NOHTHUS M METO/IB! JUCIMIUIMHBI IPY PEIIeHNH 337124, BOSHUKAIONINX B TEOPETUYECKOH 1
MareMaTuyeckon (PU3MKe.

I[OIDKGH BJIa€Th:

METOJaMU PEMICHUA COOTBETCTBYIOIMX 3a1a4 U pra)KHeHPIfI; BJIAJETh METOAAMH MHTETPUPOBAHUA KaK OOBIKHOBEHHBIX

g depeHIaIbHBIX YpaBHEHUH 1 T pepeHIInaTbHBIX YPAaBHEHUI B YACTHBIX TPOM3BOAHBIX, TAK U CUCTEM TaKUX
YpaBHEHUIA;

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

HCIIOJIb30BaTh METObl TECOPUUN )ll/Iq)q)epCHL[I/IaIIbHLIX ypaBHeHI/Iﬁ 1 BapyallMOHHOI'O UCUUCJICHUA ITPU pEIICHUH 3a/1ay,
BO3HHUKAIOIINX B TeOpeTI/I‘{eCKOﬁ 1 MaTeMaTUYeCKOU q)I/BI/IKC.

2. Mecto gucnumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHas qucruruivHa (MOAyJib) BKmodeHa B paszgen "B1.0.10 ducuumiuasl (MOaym)" OCHOBHOM NMpoecCroHaNbHON
ob6pazosarenbHol nporpammsl 03.05.01 "ActpoHomust (AcTpod3rKa U KOCMOJIOTHsI)" M OTHOCUTCS K 00s13aTe/IbHOM YacTh
OIIOII BO.

OcBauBaercd Ha 2 Kypce B 3, 4 cemecTpax.

3. O0beM QUCHATLIHMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHeM KOJNYeCcTBa YacoB, BbIJeJEeHHBIX Ha

KOHTAKTHYIO pa0oTy 00y4anIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHBIX 3aHSATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs
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OO011ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIIsAEeT 6 3a4eTHHIX(bie) euHuIl(bl) Ha 216 Jaca(oB).

KonraktHast padota - 118 yaca(oB), B TOM uucIie Jiekiuu - 48 daca(oB), MpakTHUECKUE 3aHATHUS - 68 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHON paboTHI - 2 yaca(oB).

CamocrositenbHast padoTa - 71 yaca(oB).
Kontpons (3auér / 3x3amen) - 27 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIST TUCHIUIUIMHBL: 9K3aMeH B 3 ceMecTpe; 3a4eT B 4 ceMecTpe.

4. Copep:xanne quCIHILIMHBI (MOIYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejaM) ¢ yKa3aHHEeM OTBEe/IEeHHOT0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA6OThI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-

HX TPYA0EeMKOCTb (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Texmun,Texmmn|lIpakTu-[Iipaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. |4YecKue | YyeckHe |TOpHbIE |TOpPHbIe | Hasd
¢opme BaHaTHsA,| B 3J. |[padoThL,| B 3. pa-

Bcero | cdopwme | Bcero |¢popme | 00Ta

Tema 1. Tuddepenumanbasle ypaBHeHHs 1-rO

1. [mopsiika ¢ OMHON HEM3BECTHOH (PyHKIHEH. 3 6 0 10 0 0 0 5

2. (Tema 2. YpaBHeHus n-ro nopsika. 3 6 0 8 0 0 0 4

3 Tema 3. Cucremsl uppepeHIManbHbIX YpaBHEHUI. 3 4 0 g 0 0 0 4
Tema 4. DneMeHTHI TEOPUH YCTOWINBOCTH.

4. 3 4 0 6 0 0 0 5

5 Tema 5. YpaBHEHUS C YACTHBIMH [TPOM3BOHBIMHU 3 4 0 4 0 0 0 5
[IepBOro NopsaKa.

6. Tema 6. CBesieHuns1 00 MHTErPAJIbHBIX YPAaBHEHMSIX. 4 12 0 18 0 0 0 23

7 Tema 7. DneMeHTH BApHALIIOHHOTO UCUHUCIICHHUS. 4 12 0 18 0 0 0 24
l1Toro 48 0 72 0 0 0 67

4.2 Cogep:kanne qUCIHUATLIHHBI (MO TyJIs1)
Tema 1. Iucp pepennuanbubie ypaBHeHus 1-ro mopsiika ¢ 0JHOH HeU3BeCTHOH (PYHKIME.

Huddepennmanpible ypaBHeHus 1-ro nopsAaka ¢ ogHoW Hen3BecTHOU (pyHKuuei. PopmMynupoBKa U J0Ka3aTeIbCTBO TEOPEM
CYILECTBOBAHUS U €IMHCTBEHHOCTH pelieHus. OCHOBHbIE MHTErPUPYEMBIE TUIBl YPaBHEHUH 1-ro nopsaka. Y paBHeHUs ¢
paszaensomumMucs Ipou3BoaAHsIMHA. OTHOPOIHBIE YPaBHEHUS IEPBOTO MOPsAKa. JIMHelHbIe ypaBHEHU IEpBOTo NOpsAKa.
YpaBHeHus B NONHBIX AuddepeHnnanax. Y paBHeHUs, HE pa3pellieHHble OTHOCUTENBHO TPOU3BOIHOM.

Tema 2. YpaBHeHHS N-ro mopsiaKa.

VpaBHeHUs N-ro NOpsiAKa. Y paBHEHHs], JOMYCKAIOIIe TOHKEeHNs NopsiAKa. JIMHelHble ypaBHeHUs n-To nopsigka. Ooruee
pelleHue IMHEHHOTO OHOPOAHOrO ypaBHeHus1. JInHeiHble HEOQHOPOJHBIE YpaBHEHHS N-ro nopsiaka. Odiee perieHue
JIMHEWHOTO HEOAHOPOIHOIO yYpaBHEHHUsI. JIMHeHbIe OHOPOJHBIE YPABHEHUS C MTOCTOSTHHBIMU KO3 (pUIIEeHTaMU 1 X
peteHue. JInHelHbIE HEOTHOPOAHBIE YPABHEHHSI C MTOCTOSIHHBIMU KO3(h(DUIMEHTAMH 1 HAXOXAEHNE JAHHOTO PeleHNs s
Pa3IMYHBIX BUAOB CBOOOJHOTO WieHa. MeTo Bapualiy MPOU3BOJIBHBIX IOCTOSHHBIX.

Tema 3. Cucremsl guc ¢ epeHnuaIbHbIX YpaBHEHHH.

Cucremsl quddepeHumanbabx ypaBHeHuil. HopmanbHas cuctema. Teopema CylecTBOBaHUS U €AMHCTBEHHOCTH PELICHMUS.
Cucremsl TMHENHBIX ypaBHeHUH. CUCTeMbl OIHOPOAHBIX YpaBHeHUN. Teopemsl 0 pelieHn. BpoHckuaH penieHus.
dyngamenranbHag MaTpua. OO1ee pelienue u pettenue 3agaun Komm B matpuynoit popme. CucremMa HEOJHOPOIHBIX
ypaBHeHuii. Ob1ee penieHue 1 perenue 3a1aun Ko B MarpudHoi ¢opme. HaxosxieHne MHTerpupyeMbIx KOMOMHALWI 1151
CHCTEMBI U NIepBble HHTErpajbl. PeleHre cucreMsl ypaBHEHUA, 3alaHHBIX B CHMMETPUYHOII (popme. MIHTerpupoBaHue CUCTEMBI
I depeHIMaNbHBIX YpaBHEHUH MTyTEM CBEJEHHS K OJHOMY YpaBHEHHIO OoJiee BHICOKOTO nopsiika. CUCTEMBbI JIMHEHHBIX
YPaBHEHUI C MOCTOAHHBIMU KO3(ppuieHTaMu. XapakTepUCTHUECKOe ypaBHEHUE 1J11 OJHOPOJHON CUCTEMBI U
XapakTepucTHUYecKHe Jucia. Perenre oqHOpoqHOi cucTeMsl. PellieHne HeogHOpoaHO! cucteMsl, MeTos Bapraliu
IIPOU3BOJIBHBIX MOCTOSIHHBIX. [ToHATHE 0 KpaeBbIx 3agavax. 3agada [typma-Jlnysumia. @ynkuusa ['puna. Meroa nocrpoenus
ynkimu I'puna. Pusnyeckas uHtepnperanus ¢pyHkuun I'prHa.
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Tema 4. D1eMeHTHI TEOPHH YCTONYNBOCTH.

DJ1eMEHTHl TeOpUH yCTONINBOCTH. OCHOBHBIE ONpPEEIEHNS U MOHATHS TEOPUN YCTOMIMBOCTU. TpUBHAIIBHOE PEIIEHHE U €TO
ycToiunBocTh 1o JIsmyHoBy. IIpocreiiiime THITBI TOYEK HOKOSI /151 OTHOPOJHON CUCTEMBI [IBYX YPABHEHHUH C ABYMS
HEU3BECTHBIMH 1 MIX YCTOHUMBOCTb. OO MCCIeIOBAHUM Ha YCTOMYMBOCTD 110 TIEPBOMY NPHOIKEHMI0. MeTon (hyHKLIMN
JIsmyHoBa. OcHOBHBIE TeopeMbl JISmyHOBA.

Tema 5. YPaBHeHI/Iﬂ C YaCTHBIMHU ITPOMU3BOJAHBIMHA MIEPBOIo Mopsijika.

ypaBHCHI/IH C YaCTHBIMM IIPOU3BOJHBLIMU IIEPBOIO NOPAJAKA. 0611166 pemeHue JIMHEHOTO YpaBHCHUA. 321,[13.‘{21 Ko 1A
JINHEWUHOTI'O YpaBHCHUSA; YPABHECHUA XaPAKTECPUCTUK; BEKTOPHLIC IMHUU U BEKTOPHBIC IIOBEPXHOCTH; TCOMETPHUYCCKAA
HUHTEpIpEeTalus. O6H_[Ce pemeHune KBa3WJIMHEHHOIO YpaBHEHUA. Pemenue Kommu JJ1A KBa3WJIMHEHHOTO YpaBHEHUA. HpI/IMepr

Tema 6. CBegennsi 00 HHTErpaJbHBIX YPABHEHUSIX.

Vpasuenust @pearonbma u Bosbreppa I u I pogos. CoOcTBeHHbIE 3HAUSHUS U COOCTBEHHbIE (DYHKIIMN UHTETPAIBHOTO
OJJHOPOZIHOTO ypaBHEHHsI. VIHTerpanpHble ypaBHEHHS C BHIPOKACHHBIM siapoM. Teopemsl @penronsma. CymiecTBOBaHHE U
€IMHCTBEHHOCTH pereHns ypaBHeHust Ppenronsma. CBeeHNs O MPHOIMKEHHBIX METOaX PEIIeHNsT MHTEr PAJIbHBIX
YpaBHEHUIA.

Tema 7. DiieMeHTHI BAPHATHOHHOTO HCYNCJIEHHS,

JIuHeliHOe HOpMIPOBaHHOE MPOCTPaHCTBO. [IpocTpaHCTBO HENMpPEPHIBHBIX (DYHKIMI. DNCHIOH-OKPECTHOCTD M PACCTOSTHHE
Mesx Ly Toukamu. Onpenesnenne pyHKIMoHana. HenmpepbBHOCTh, TMHEHHOCTD (hYHKIMOHAIA. DKCTpeMyM (DyHKIFIOHAIA.
Bapuanus ¢ynkimonana. Heo6xoaumoe ycinoBue skcTpeMyMa (pyHKIMoHana. OCHOBHasI JleMMa BAPHALIMOHHOTO UCYHCIICHHUSI.
VpaBHeHue Diinepa. Y pasaeHue dinepa-Octporpanackoro. BapuaryonHas 3agava ¢ MOJBMKHBIMU IPAHUIIAMHE TSI
rpocTeiero (hyHKIMoHasa. Y CI0BHS TPAaHCBEPCAIBHOCTH. 3aava C HOIBMKHBIMU TPAHULIAMHU AJ1s1 (PYHKIIMOHAJA,
3aBHCAILETO OT ABYX (DYHKLIMIA OJHOTO He3aBHUCUMOro aprymeHnTa. Ilose skcrpemaneit. ¥YcioBue Axkoou. PyHKums
Beiiepiurpacca. JloctatouHble yCIOBHS 9KCTpeMyMa (pyHKIMOHAIA. BaprannoHHbIe 331241 Ha YCIOBHBIA SKCTPEMYM.
[punoxeHns BapHalMOHHOTO MCUYMCIIEHHS K 331a4aM MEXaHUKH U (PU3HKH.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJaloIUXCs M0
U CIHIINHE (MOYJIIO)

CamocrosiTesbHask padoTa 00yYAIOIIMXCS BHIIOMHSETCS MO 331aHUI0 ¥ IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HEeMoCPeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITeNbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yJAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) JUCHMIUIMHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOU padoThl. Bo BpeMst caMocTOsITeNIbHOM paboThl 00yJaloIIrecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHU s, HANIPaBJICHHbIC Ha 3aKperIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOI INTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIOYAL:

IMopsigok opraHU3alvK U OCYIIECTBIIEHUsI 00Pa30BATEIbHON JEATEIbHOCTH MO 00pa30BaTEIbHBIM IIPOTrPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmam ClielMajJIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKICH MPUKa30M
MunncTepcTBa HayKu 1 Bhiciero oopaszoBanus Poccuiickoii @eneparyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa o6pazoBanust Poccuiickoit @enepanu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/ICHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblid yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHabHOro oopazonanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (Ilpusomkckoro) deaepaabHOrO yHUBEpCUTETa
EqWorld MUP MATEMATUYECKHNX YPABHEHMUI - https://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm
Caiit kaeapsl TEOPUM OTHOCUTENILHOCTH U IpaBUTALMH - http://toig-kazan.narod.ru/education.htm

Caiit Kadenpsl TEOPUA OTHOCUTEIBHOCTH Y TPABUTALINH -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEICTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHaIbl, HAIIPaBJIEHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUHOHN aTTECTAIHH.

B doH/Ie OlIeHOYHBIX CPEACTB COAEPKUTCS CIeayoiast HHHOpMAIIUS:
- COOTBETCTBHE KOMIIETCHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 AUCHUILIUHE (MOYJI0);
- KpUTEPHUH OlleHUBaHKs1 C(OPMUPOBAHHOCTH KOMITETEHIINIA;

3 A
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- MeXaHu3M (POPMUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOYJIIO);
- OMHCaHUE MOpsIAKa IPUMEHEHHS | IIPOLIEAYPHI OIIEHIMBAHUS TS KKIOTO OLIEHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOT'O CPEe/ICTBA;

- cofiepXkaHue OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJ1 OLIEHOYHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x mporpamMmMe JCHUITTMHBI (MO}lyJ'IIO).

7. IlepeyeHnb aUTEPATYPHL, HEOOXOAUMON JIJIs1 OCBOEHHUSI U CHUILIUHBI (MO LyJisl)

OcBoeHMe QUCLUIUTMHBI (MOYJIs1) TIpeTioiaracT u3y4eHne OCHOBHOM 1 IOMOTHUTEIbHON yueOHOM tnTepaTypsl. JIuteparypa
MOXeT OBITh JOCTYITHA 0OYYalOIIMMCS B OTHOM M3 ABYX BapUaHTOB (JIMOO B 00OMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTi0ueHHbIX KDY noroBopos ¢
paBo00IaAaTe MU,

- B meyatHoM Bujie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yvaromuecst HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 110 YNTATENIbCKUM OMJIETaM B COOTBETCTBHUH C MPABHJIAMU I0JIb30BaHus HaydHo# OMOIMOTEKON.

DJIeKTPOHHbIE U3aHUsI JOCTYITHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [1pn HCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJKeH OBITh YKOMILJIEKTOBaH UMM U3 pacueta He MeHee 0,5 sk3emiuispa (st odyvarommxcst mo ®I'OC 3++ - He menee 0,25

9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTepaTypsl M He MeHee 0,25 aK3eMIuIsApa AOMOIHUTENBHON TUTepaTypsl Ha
Ka)XJI0ro 00y4aloLIerocsi 3 Yucia Jinl, OAHOBPEMEHHO OCBAUBAIOIIMX JaHHYIO AUCLUIIINHY.

INepeueHb OCHOBHOM M IOTIONHUTENIBHON YUeOHON IUTEPATyphl, HEOOXOIMMOM IS OCBOSHUS JUCLMTUIMHBI (MOLYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIHBL. OH MOUIEXUT OOHOBJICHUIO TPY U3MEHEHUH ycIoBUi noroBopoB KOV ¢
MIpaBOOOJIaJaTesAMU SJIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNH KoMITTeKToBaHus ¢oHnoB Hayunoit 6momorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIUILIUHBI (MO TyJIsT)

EqWorld The World of Mathematical Equations - https://eqworld.ipmnet.ru/

CaiiT xadeqpsl TEOPUH OTHOCUTENIBHOCTH M TPABUTALINH -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota

Caiit kaeapsl TEOPUM OTHOCUTENIBHOCTH U rpaBuTalii K@V - http://toig-kazan.narod.ru/education.htm

9. MeTO,Z[I/I‘IECKI/le YKazanua aJid Oﬁy‘la]O]J.(l/IXCﬂ 0 0CBOCHHUIO U CIHUIIJINHbI (MO,[(yJIﬂ)

TenbHas paboTa

Bujg paéor MeToanueckue peKoOMeH amuu
JICKLIUH Heo6xonumMbIM TpeOOBaHUEM ISl OCBOSHUS UCIUIUIMHBI SIBJISIETCS MOCEIIEHUH JISKLIUH.
B Xoj1e IeKIIMOHHBIX 3aHATHI BECTH KOHCIIEKTUPOBaHUe yyeOHoro Matepuaia. O6pamiaTh BHUMaHUe Ha
KaTteropuu, (popMyIMpoBKU. B ciiyuae BOSHMKHOBEHHsI BOITPOCOB 0OPAIAThCS 32 KOHCYJIbTALUSAMU K
npenozgasaTemo. B xoJe n3yyeHus AMCUUIUIMHBI MaJIo OTPAHUYMBATHCS JIEKLIUSAMH, PEKOMEHIYETCSl U3Y4IUTh
OCHOBHYIO JIUTEPaTypy, 03HAKOMHTHCS C JAOTIOJHUTENIBHOM JTUTepaTypoi.
npakTudeckue | ['TaBHOe Ha3HAUYeHMe MPAKTUYECKUX 3aHATHH - OoJiee TeCHOe OOIIEH e TPeroiaBaTeisi CO CTyJeHTaMU Ha TeMBbI
3aHATUAS orpeneN¢HHbIe TIpenoaaBaTesieM 3apaHee. [Ipu moarotoBke TpeOyeTcs MOMBITATHCS BHIOIHUTD BCE JTOMAITHUE
3a[aHus U TIOTBITAThCS HanOoJIee YETKO chOpMYIMPOBATH HETIOHATHBIE U TIPOOJIEMHBIE STAITbl BOSHUKIIIAE TIPH
aToM. HemocpeicTBeHHO Ha 3aHATHUU HYKHO OOCYIUTH BOSHHUKIIIME BOIIPOCH C TIPENOIaBaTesIeM.
€caMOCTOsI- [Mocne kax 0¥ JIEKIMU CTYJEHTY CJIelyeT BHUMATEIbHO POYUTATH U pa300paTh KOHCIIEKT. [ToHATH Bce

MaTeMaTU4YeCKKe BbIKJIAKH U JIeXKalllie B UX OCHOBE (PU3MUECKUE MONOKEHHS U JOMYIEHHsT; BOCIIPOU3BECTH BCE
BBIKJIQJIKA CAMOCTOSITEJIbHO, HE TS/l B KOHCIEKT. BBIMOIHUTD WM IO/IENaTh BBIKJIAKU, KOTOPBIE JIEKTOP
MIPEeAIICcal CeNaTh CAMOCTOATENBHO (€CTIM TAKOBBIE UMEIOTCS).

Ecnu nexTop npeamucan pa3odparh 4acTh Matepuaia 0ojiee NoApoOHO CaMOCTOSTEBHO 10 IOCTYITHBIM
NUCbMEHHBIM WM 9JIEKTPOHHBIM HCTOUYHUKAM, TO HEOOXOMMO CBOEBPEMEHHO 3TO cfienarh. [Ipyu BO3HUKHOBEHUU
KaKUX-JIMOO TPyJHOCTEH C IOHMMaHUEM MaTepHasa peKOMEH/IyeTCsl MOIIPOCUTh MTOMOIIIHU Y CBOMX
OJJHOTPYIITHUKOB WJIM COKYPCHHUKOB. Takske MOXHO 0OpaTUTHLCS 32 TIOMOIIBIO K JIEKTOPY.

CamocrosiTesbHOe n3ydeHue yactu Matepuia. Ecim yacth yueOHOro Marepuana oTBe/ieHa Ha CaMOCTOSITEIbHO
U3y4eHUe, TO HeOOXOJUMO MPUCTYITUTH K STOMY He3aMeJIUTEIbHO MOCIe YKa3aHHs MperojaBaTesisi U OCBOUTD
Marepuas B OTBEICHHbIE UM CPOKM. Matepua ciefyeT U3y4uTh 10 JOCTYITHBIM MMCbMEHHBIM U 3JIEKTPOHHBIM
UCTOYHHMKAM, O KOTOPBIX COOOLIUT MPErnojaBaTeb.
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMeH V KakJI0ro CTy/IeHTa Ha pyKax JOJUKEH OBITh MOJIHBIA CITCOK BOITPOCOB JUISt 9K3aMeHa. MIX MOXHO TIIATEIBHO

U MMPAKTUYCCKUX 3aHsaTuil. Ha sx3amene 6yIlyT MPEAJIOKEHBI 3aJa41 aHAJIOTUYHBIC pa36npaeMbIM Ha
MPAKTUYCCKUX 3aHATUAX.

He crout uzberatsb MocCemEeHNA KOHCYJIbTallUX - Ha HEW MOXXHO YTOYHUTD Yy IpenogaBaTeiisd BCE, YTO OCTAaJIOCh
HCIIOHATHBIM.

U3y4uThb U p2136I/ITL Ha HECKOJIbKO I'PYIII 110 YPOBHIO BalllMX 3HAHWH. HCO6XOILI/IMO HUMETb KOHCIICKTHI BCEX J'ICKL[I/Iﬁ

3a4eT V KakJ0ro CTy/ieHTa Ha pyKax JOJDKEH ObITh MOJIHBIN CITCOK BOITPOCOB JUIsl 9K3amMeHa. MIX MOXKHO TIIATEIbHO

Y MIPaKTUYECKUX 3aHATHH. Ha 3a4yeTe OyayT npeinoxkeHsl 3a1au aHAJIOTHYHbIEe pa30MpacMbIM Ha MPAKTHYECKHX
3aHATHSX.

He crour uzberatsb TMOCEIIEHUA KOHCYJIbTAllN! - HA HeWl MOXXHO YTOYHHUTD y IpENIOJaBaTENA BCE, YTO OCTAIOCH
HEIMTOHATHBIM.

W3YYUTh U Pa3OUTh Ha HECKOJIBKO TPYII [0 YPOBHIO BalMX 3HaHMH. Heo6X0qMMo NMeTh KOHCTIEKTHI BCEX JICKLIUH

10. ITepeyenb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMANMOHHBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, CIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO JUCIMILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHuns: 1 MH(OPMALIIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpaMmme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTEJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

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

IMomeleHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLMAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTyJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KommbloTep 1 IprHTEp AJIA pacledaTKH pa3JaTOYHBIX MaTepUasIoB.
MynpTUMeaniiHas ayAuTOPUSL.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSAMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JTULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
cbopmbl, y10OHBIE TS PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO31aHueC BO3MOXKHOCTEN JJIA 06yqa101111/1xc;[ BOCHIpUHUMATDb OIHY U Ty KE I/IH(i)OpMaI_II/HO M3 Ppa3HbIX UICTOYHUKOB - HAlIpUMED,
Tak, YTOOBI JiMa ¢ HapyumIeHUAMM ClyXa 1oJIydyain I/IHCl)OpMaLII/IIO BU3YAJIbHO, C HAPYIICHUAMU 3PEHUA - AyTUAJIBHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaAIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaTeJ'[bHLIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3sali pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C nIpernojaBarejieM, B TOM 4UCJie Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d NPOBEACHUA BUPTYAJIbHbIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIUOHHOI'O
06y‘-IGHI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITIOJITHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

3 A
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- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIa4n 06y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'PaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aU€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00Y4aloIIerocst pH 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MHHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoaHusMu PI'OC BO u yye6HbIM 1u1aHoM 1o crienmanbHoct: 03.05.01
"ActpoHomus" U cienuamzanum "AcTpou3nka u KocMosorus' .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.10 /lugpgbeperyuanviivle u unmezpanviule YypasHeHuUs:

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CrenmaiibHocTh: 03.05.01 - AcTpoHOMUS

Criermanuzans:_AcTpodu3nKa U KOCMOJIOTUs

Kpanudukanus BeinyckHuka:_ AcrpoHoM. [penonaBatenb
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

COopHUK 337124 10 JudepeHIranbHbIM YPaBHEHHSM U BapUAlIMOHHOMY UCUHUCIIeHHIo : yueOHoe nocobue / B. K. Pomanko, H.
X. AraxaHnos, B. B. Biacos, JI. U. KoBajieHko. - 6-e u3a. - Mocksa : Jlaboparopus 3uanuit, 2020. - 222 c. - ISBN
978-5-00101-799-8. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpOHHO-OMbMMoTevHas cucrema. - URL:
https://e.lanbook.com/book/135528 (nata obpamenus: 13.05.2023). - Pexxum jocTymna: uist aBTOpH3. TOJIb30BATEIIEH.

XenHep, B. K. O6bikHOBeHHbIE 11 depeHInaIbHble YpaBHEHNs], BAPUALMOHHOE UCUMCIIEHUE, OCHOBBI CIIEIIMaJIbHBIX (DYHKIIMHA
Y MHTETPaIbHBIX ypaBHeHui : yueOHoe nocodue / B. K. Xennep, T. C. Benozeposa, M. B. Xennep. - Cankt-IlerepOypr : Jlans,
2022. - 320 c. - ISBN 978-5-8114-2592-1. - Tekcr : aneKTpoHHbIi // JIaHp : 31eKTpOoHHO-0MOIMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/210038 (nata obpamenus: 13.05.2023). - Pexxum jrocTymna: uist aBTOpU3. TOJIb30BATEIICH.

Hemupnosuy, B. I1. Juddepennmanbabie ypaBHeHus : yuebHoe rocodue aisi By3oB / b. I1. lemunosuy, B. I1. MoneHos. - 6-¢
n3a., crep. - Cankr-IlerepOypr : Jlanp, 2022. - 280 c. - ISBN 978-5-8114-9441-5. - Tekcr : anekTpoHHbIi // JlaHb :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/195426 (nata obpamenus: 13.05.2023). - Pexum
JOCTYyIa: 1JIsl aBTOPHU3. TTOJIb30BaTeNIeH.

[Nankparos, E. JI. Incddepenimansusie ypaBHenus : yaeoHoe nocodue / E. JI. ITankpatos. - Hrwxnuit Hosropon : HHI'Y nm.
H. . Jlobauesckoro, 2022. - 110 c. - Tekcr : anekTpoHHbI // JIaHb : 7eKTpOHHO-0MOIMOoTeuHast cucrema. - URL:
https://e.lanbook.com/book/283097 (nata obpamenwus: 13.05.2023). - Pexum octyna: Juist aBTOpH3. TOJIb30BaTEIEH.

BacuibeBa, A. B. HTerpanbhble ypaBHeHus : yueOHuk / A. B. Bacunbesa, H. A. TuxoHoB. - 3-e uzf.,crep. - Cankt-IlerepOypr
: Jlansp, 2022. - 160 c. - ISBN 978-5-8114-0911-2. - Tekcr : 35eKTpoHHbIi // JIaHb : 971€KTPOHHO-OMOIMOTEeYHas CHCTEMA. -
URL: https://e.lanbook.com/book/210230 (nata obpamenust: 13.05.2023). - Pexxum gocryna: aj1st aBTOpU3. MOJIb30BaTENEH.

JonoaHuTeIbHASA JUTEpPaTypa:

ApHonbj, B. V. O6sikHOBeHHbIe T depeHInaibHble ypaBHeHus : yueOHuk / B. M. ApHounba. - 2-e u3a., crepeoruil. - Mocksa :
MIIHMO, 2020. - 341 c. - ISBN 978-5-4439-3254-5. - Tekcr : aneKTpoHHbI# // JIaHb : 97IeKTPOHHO-OMOIMOTEHAs CHCTEMA. -
URL: https://e.lanbook.com/book/267635 (nata obparenust: 13.05.2023). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

Kykona, I'. C. Iuddepentmanbhbie ypaBHenus : yueonuk / I'. C. Kykosa. - Mocka : UHO®PA-M, 2020. - 504 c. - (Boiciiee
obpaszoBanue: bakanaBpuar). - ISBN 978-5-16-015970-6. - Tekcr : anekrponnsiii. - URL:
https://znanium.com/catalog/product/1072180 (nata obpamenusi: 13.05.2023). - Pexum gocryna: no nojmucke.

WurerpanbHble ypaBHeHus : yueOHoe nocodue / O. B. Hosocenos, E. U. fkoenes, P. B. Yabsepr [u ap.]. - KpacHosipek :
Cuol'Y um. akanemuka M. ®. Pemernépa, 2020. - 122 c. - Tekcr : 351eKTpOHHBI# // JIaHb : 3JIeKTPOHHO-OMOINOTEYHA S
cucrema. - URL: https://e.lanbook.com/book/165896 (nara obpamenus: 13.05.2023). - Pexxum octyna: uist aBTOpH3.
MOJTb30BaTeNeH.

Jluteun, [I. B. O6bikHOBeHHBIE An(depeHIuaibHbIe YpaBHEHHs U cicTeMbl: Y4yeOHoe nocodue / Jiutul [I.B., Menemxko C.B.,
Mawmaes U.N. - Craspormons:Ceppucmkoina, 2017. - 76 c.: ISBN. - Tekcr : anexktponnsiil. - URL:
https://znanium.com/catalog/product/976476 (nara odpaienus: 13.05.2023). - Pexum gocTymna: mo noAarucKe.
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Merposckuii, Y. T'. Jlekuyu o Teopun 0OBIKHOBEHHBIX Av(depeHnranbHbIX ypaBHeHH: yueoHoe nocodue / U. I
Iletposckuii. - Mocksa : PU3MATIIUT, 20009. - 206 c. - ISBN 978-5-9221-1144-7. - Tekcr : anekTpoHHsIi. - URL:
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.10 /lugpgbeperyuanviivle u unmezpanviule YypasHeHuUs:

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

CrenmanbHocTh: 03.05.01 - AcTpoHOMEUSA

Criermanu3ans:_AcTpodu3nKa U KOCMOJIOTUS
Kpanudukanus BeinyckHuka:_ ActpoHoM. [penonaBatenb
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

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

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

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

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