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IMporpamma auctuinasl "MeToapl MaTeMatndeckoit dusukn'; 03.05.01 "Acrponomus”.

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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IMporpamma auctuinasl "MeToapl MaTeMatndeckoit dusukn'; 03.05.01 "Acrponomus”.

[porpammy IrctmIuiMHbl paspadoran(a)(u): npodeccop, a.H. banakun A.B. (Kadenpa Teopun OTHOCHTENLHOCTH U TPAaBUTALINH,
Otnenenue ¢usukn), 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

TeopusiX, (PyHIAMEHTAJbHBIX pa3fesiax MaTeMaTUKH, (PU3UKY, ACTPOHOMUH U MEAArOTHUKH IS
[pEIIeHNs] HayYHO-HCCIIeJOBATEIbCKUX M MEIarOrMYeCcKUX 3a1a4

TIK-5 CIIocOOHOCTB BECTH MEKTUCITUTUIMHAPHBIE UCCIIeIOBAHNS Ha CTHIKE aCTPOHOMHUU C (PH3UKOH U
MaTEMAaTUKOU U IPYTYIMU €CTeCTBEHHBIMUA HayKaMu

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

3HaTh OCHOBHBIE CBOWCTBA M yMETh padOTaTh C TAKUMHU CHIELMAIbHBIMK (DYHKIMAMHU Kak (hpyHKIMHU Beccesi, oJIrHOMBI
Jlexxanapa, npucoeIMHEHHbIE TOJIMHOMBI JlexkaHapa, cpepudeckue (pyHKIMU; 3HATh OCHOBHBIE THITBI TU((pepeHIIUaTbHBIX
YPaBHEHHI B YaCTHBIX MPOM3BOJHBIX BTOPOrO MOPAAKA U YMETh IPUBOIUTD 3TH YPaBHEHHUA K KAHOHMUYECKOMY BHJY; 3HATh
HEKOTOPbIE 3JIEMEHTHI TEOPUU 00OOIIEHHBIX (DYHKIIMI.

HokeH yMeTh:
YMeTb CTaBUTh KpaeBhie 3a/1a9 U BJIAJAETh METOIAMH PEIIIEHHS STHX 3a/1a9;
JloJoKeH BlIafieTh:

HaBBIKaMU palbOTHI O creluaabHbIMU hyHKLIMAMY (yHKIMU Beccens, moauHoMsl JlexxaHapa, MpucoeIMHEHHbIE TTOIMHOMBI
Jlexxannapa, ceprudeckue (pyHKIIN)

IIOJ'I)KCH AEMOHCTPUPOBATH CIOCOOHOCTh ¥ TOTOBHOCTD:

MIPUMEHSATH crielaibHble (PYyHKIMY, Takue Kak (pyHKimy Beccenst, mommHombl JlexaHapa, mprcoeJUHEHHbIE TOJTMHOMBI
Jlexannpa, ceprueckue (GyHKIMN TIPH PEIIEHUN MaTeMaTHIECKUX M (PU3NYECKHX 33/1a4.

2. Mecto guciumimabl (MoayJist) B ctpykrype OIIOII BO

Jannas qucnuruinHa (MOAyJib) BKodeHa B paszjen "B1.0.19 [ucuumiunsl (MoayM)" 0CHOBHOM NPpOoecCHOHANbHOI
obpazoBarebHOI porpammbl 03.05.01 "ActpoHomust (AcTpodu3rka U KOCMOJIOTHUS)" 1 OTHOCHUTCS K 00513aTeJIbHOW YacTH
OINIOII BO.

OcBauBaercs Ha 3 Kypce B 5 cemecTpe.

3. O0bemM qUCHMILIMHBI (MOYJIS1) B 3a4€THBIX € IHHUIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4YaloImuxcsi ¢ Npeno/japareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0yuamuxcs

OO01mast TpyJOeMKOCTh AUCHUILINHBL COCTABISIET 3 3ayeTHbIX (bie) enuHuil(bl) Ha 108 yaca(oB).

KonrtaktHas padora - 65 yaca(oB), B TOM YHCJIe JIEKIIUK - 28 Jaca(OB), MpaKTHYECKUE 3aHATUS - 36 Yaca(oB), JabopaTopHbIe
padorh! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositesibHast pabota - 43 vaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCHUILIMHEL: 3a49eT B 5 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAa6OThI O JUCHHUILIHHE (MO/IYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pas el qucummiaHeb / Ce- |exnun,/Texknun Ipakru-[[Ipakru-JIa6opa-J/ladopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazneust qucuunimbt / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
MOayJIst MECTP| Bcero | B3J. | yeckue | yecKue |TOpHbIE | TOpHbIe| Had
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
1. [Tema 1. A. CnenuanbHble (DyHKIMH. 5 7 0 11 0 0 0 15
7 Tema 2. B. YpaBHeHHs] MaTeMaTUYECKOM (PU3HUKH. 5 17 0 25 0 0 0 14
3 Tema 3. UC SJIeMEHTHI TEOPUU 000OIIEHHBIX 5 4 0 0 0 0 0 14
(100231901078
Toro 28 0 36 0 0 0 43
SAEKTPOHHBIH
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. A. CnempaiabHble (hyHKIHH.

[NousTre 0 KpaeBbIx 3aqa4ax. 3agaya llItypma-Jlnysusuiss. CoOcTBeHHbIE 3HAYEHHS M COOCTBEHHBIE (DYHKIIMHM 3a1a49K
Typma-JInyBusuia u ux cBoiicta. @ynkuus I'puna. Meron nocrpoenus ¢pyHkuuu ['puna. ®usmueckas UHTepIpeTanus
(pynximu I'puna. OcHOBHBIE ypaBHEHU JUIs LMUIMHAPUYecKUX (pyHKIUH. ¥V paBHeHue beccens. Pemmenue ero 1 Helenoro
nHpekca. Pemenve ypasHeHus beccens quid nenoro unaekca. Pekyppentnoe cootHomenue 11 ¢pyHkuuu beccens. @yHkuumn
Beccensa ¢ nonyuensiM naaekcom. Pynkiuu Helimana n Xankensa. OproronansHocts yHkumil Beccens. Psapg beccens - @ypee.
VpaBHenue Jlexanapa. [IpousBoasimas pyHkIus 1 NoauHOMSI Jlexanapa. PekyppeHTHble COOTHOLIEHU AJ1s TIOJIMHOMOB
Jlexxanapa. IMomuHoMmsl Jlexxanapa kak pemieHust ypaBHeHus Jlexxangpa. OproroHaabHOCTb NoauHOMOB Jlexkanapa. P
Jlexxanapa - ®ypoe. [IpucoenuHenHble pyHKIMYU JlexxaHapa U UX BbIpakeHUe yepe3 MPOU3BOAHBIE OT MOJIMHOMOB JlexaHapa.
Peiienuie 1-oii BHyTpeHHe 1 BHEUIHeW 3aa4 AJs 1apa B ciaydae ypaBHeHus Jlamnaca. Cepuueckue pyHKIMU.

Tema 2. b. YpaBHeHnust MaTemMaTndeckoil (hu3ukm.

YpaBHeHHs MaTeMaTH4IecKol (pu3nkn. BapraroHHbIi MpuHIMI B (hU3KKe. BeIBOA BaprarimOHHBIM METOJIOM YpaBHEHHUH
CBOOOJIHBIX U BBIHYXICHHBIX MaJIBIX IOIIEPEYHBIX KOJICOAHUI CTPYHBI U MeMOpaHbl. BbiBOJ ypaBHEHHI CBOOOAHBIX 1
BBIHY>KJICHHBIX MaJIbIX TIPOIOJIbHBIX KOJleOaHMi TOHKOTO cTrepxHs. Knaccudukaius ypaBHeHHH 2-T0 TOpsAKa ¢ YaCTHBIMHU
TIPOM3BOJHBIMH M IPUBEAEHNE UX K KaHOHMYecKoMy Buy. PopMyIrpoBKa KpaeBbix 3a1a4 1 3agaun Komm. CymiecTBoBaHue 1
€IMHCTBEHHOCTb pellieHus 1-0i KpaeBo# 3a/iaun [Uisl ypaBHeHHH runepOomdeckoro Turna. Pentenne 3anaun Komm s
6eckoHe4yHOM cTpyHbl. PU3nvecKkas MHTepHpeTanys pemenus. Pemenne 3a1auu 111 CBOOOIHBIX KOJIEOaHMIA OHOPOJHON
CTPYHBI € 3aKperuieHHBIMU KoHIlaMu. CTosTure BOJHBL. PelieHre 3aaun JUisi BBIHYKIESHHBIX KOJIeOAHMUIA OTHOPOTHOW CTPYHBL.
Pemenvie 3anaun Koy ist BOJHOBOro ypaBHEHHS B IIPOCTpaHCTBe. Pemenure 3aaun 0 cBOOOAHBIX KOJIeOaHUSIX KPYIJIoi
MeMOpaHBI C 3aKPETUICHHBIMU I'PaHUAMH.

BrIBOz ypaBHEHHIT TETUIONPOBOIHOCTH /IS Teda, cTepkHs. duddysus raza B TpyOe. [locTaHOBKa KpaeBbIX 3aJa4 U 3aJa4n
Ko niist ypaBHeHwmit TemionpoBoaHocty. [IpuHimn makcumyma u MuHUMyMa. EfMHCTBEHHOCTD pelieHust 1-0il KpaeBoil
3amaun. Pemmenue 1-oi1 kpaeBoi 3agaun AJ1s1 ypaBHEHUS TETIONPOBOAHOCTH O€3 UCTOYHUKOB U C ICTOUHUKaMK. MeTon
MHTETpaJIbHBIX NpeoOpa3oBanuii Pypee. 3amaua Komm mis 6eckoneunoro crepxkus. Pynkuus ['puna u ee dpusmueckas
unTeprperauus. Jenpra-pynkuus dupaka.

VpaBHEHH NIMITUYECKOTO TUIA U KpaeBble 3a/1a4u JUIsl ypaBHEHUI 3JUIMNTUYECKOro Tumna. Teopema e IMHCTBEHHOCTH
petenus g 3anad Jupuxie u Helimana. Pemenue 1-oii BHyTpeHHEN KpaeBo# 3aaaun it Kpyra. @opmyia [lyaccona.
OO6BbeMHBI MOTEHIMAN U ero cBoicTBa. [loTeHman mpocToro ciiost, JBOHHOTO ci1osi. MeTo/ MoTeHIMaa peleHnst KpaeBbIx
33714 JUTsl ypaBHEHHUH SJUTMIITUYECKOTO THTIA.

Vpaeuenue ['empmromnbiia. Cesi3b ypaBHeHUs ['eTbMIoJibIia ¢ HEKOTOPHIMU YPaBHEHUSIMU THITEPOOTMIECKOTO U
napadommdeckoro TunoB. Cheprieckd CHMMETPHUYECKIE PellleHrs] ypaBHEHHS [ ebMrosibia B OrpaHnIeHHON 001acTH.
CoOcTBeHHbIe 3HAUCHUSI U COOCTBEHHBbIE (DYHKIIUY TPAHUIHOW 3a/1a94d 0OIIero Buaa. Pa3noxkeHus mo cOOCTBEHHBIM (DYHKITHSIM.
Paznenenue nepeMeHHbIX B ypaBHeHUU [ ebMrosiblia B WIMHAPUYECKUX U cheprueckux koopanHaTax. Chepuuecku
CHUMMETpPHUYECKIE PellieHus YpaBHEeHUs [ elbMroJiblia B OeCKOHEYHOM 001acTH. Pa3nokeHus B psIbl IO YaCTHBIM PEIIeHUSM
ypaBHeHUs [ ebMrobia B 0eCKOHEYHOU 0OJIaCTH.

Tema 3. C. dneMeHTHI TeOPUH 0000MEHHBIX (DYHKIHIA.

DieMeHTHl TeOpHH 000OIIEHHBIX (PYHKLIMHA. BEeKTOpHOE MPOCTPaHCTBO M IPOCTPAHCTBO pacIpeesICHHU.
Henbra-pacnpenenenve Jupaka. [JuddepenipoBanne pacripeaenenuil. JeiicTBrs ¢ pacnpeeaeHusIMy. Y paBHEHUS B
cBeptkax. [IpeoOpaszoBanus Jlaraca.

5. IlepeyeHb yueOHO-METOAUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEIbHON PadoThl 00yJaOMUXCs 10
JUCHUIIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCS BBIIOIHSAETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofiaBaTesisi, Ho 6e3
€ro HEeroCpeACTBeHHOro yyactust. CamocTtosiTesnbHast padoTa MoApa3AenseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTe bHAs padoTa 00yJaIOIMXCsl BKIIOYAET KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIbHBIX TeM (pa3ziesioB) JUCUUILIMHBI, TaK U IPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yUaloIMecs: YUTAIOT U KOHCIEKTUPYIOT Y4eOHYI0, HayYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3aJaHNUs, HANIPABJICHHbIE Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHUI 1 HAaBBIKOB,
TOTOBSTCS K TEKYIIEMY M IPOMEKYTOUYHOMY KOHTPOJIO IO JUCLIUIUIMHE.

OpraHuzalys CaMOCTOSITENIbHOW padoThl 00YYaIOIINXCs perJIaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOH JIUTEPaTypOl U 3JIeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKIIOYASI:

SAEKTPOHHBH
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIe akThl Kazanckoro (IIpuBoskckoro) deaepasbHOro yHUBEPCUTETA
A. B. banakun Kiraccndyeckue oproronaibHble IOJTUHOMEI - http://toig-kazan.narod.ru/education/V/minipoly.pdf
A. B. banakun Tpu nexkuuu no teopun ¢pyHkumii beccens - http://old.kpfu.ru/f6/bin_files/balakinbessel %2134.pdf

H. P. XycHyTAuHOB Y paBHEHUsI MaTEMaTUIeCKOi (pu3nKu - Y paBHeHHe KOJIeOaHUA CTPYHBI -
http://old.kpfu.ru/f6/docs/met_pos/string.pdf

H. P. XycHyTtauHOB Y paBHEeHus1 MaTeMaTH4ecKoi (PU3MKH - Y paBHEHUE TEIJIONPOBOAHOCTH -
http://old.kpfu.ru/f6/docs/met_pos/heat.pdf

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJII0)

DOoH/1 OIIEHOUHBIX CPEACTB MO AUCHUILIMHE (MOJIYJII0) BKIIOYAET OLEHOYHbIE MaTepHallbl, HAITPaBJIEHHbIE HA MMPOBEPKY OCBOEHUS
KOMIIETEHIIUH, B TOM YKCJie 3HAHWH, YMEHUI 1 HaBBIKOB. POH]T OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOYHbIE CPEeJICTBA TEKYIIETO
KOHTPOJISI U OLIEHOYHBIE CPEeJICTBA TPOMEXYTOUHON aTTECTAIIUH.

B (oHIe 01IeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHS:

— COOTBETCTBUE KOMIIETEHIMI IJIAHUPYEMbIM pe3ysibTaTaM 00ydeHHsl IO JUCIUIUTMHE (MOJLYIIO);
— KPUTEPUH OIIEHUBAHUS C(POPMUPOBAHHOCTH KOMITETCHITHIA,

— MeXaHu3M (POPMHUPOBAHUS OLIEHKH MO JUCLUILIIHE (MOLYIIO);

— ONUCaHKe MOPSIIKA IPIMEHEHHU s U TIPOIIeyPhl OIICHUBAHUS JJIs1 KAXKIOTO OLIEHOYHOTO CPEJICTBA;
— KPUTEPUH OLIEHUBAHUS IS KaKJIOTO OIIEHOYHOTO CPE/ICTBA;

— COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA TpeGOBaHI/IH, NpEABbABIIACMbBIC K HeﬁCTBHHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUATEPATYPhl, HEOOXO0JUMOM JIJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIMIUIMHBL (MOJIYJIs) IPEAToJiaracT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM mTepatypsl. Jlnteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHWH 3aKTI0YeHHbBIX KPY 10oroBopos ¢
MPaBOOOJIAATENSIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaroniuecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK TI0JIb30BaHUsI HaydHOW OMOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OK TOUKH MPU BBEAEHUH O0YYAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCmoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaomnmxcst o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KakKIOTO U3 U3JaHMI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Yuclia Jull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCIUILINHY.

[epeueHb OCHOBHOI M JOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovel mporpaMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIaAaTe sIMU €K TPOHHBIX M3/IaHWI U IPY U3MEHEHNH KOMIUTeKToBaHus (oHnoB Hayunoi 6udmmorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTEepHET'', HE00X0AUMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

A. B. banakun Kiraccnyeckue opTroronaibHble HOJTUHOME - http://toig-kazan.narod.ru/education/V/minipoly.pdf
OTKphITHIE BUIEOJIEKIIMH y4eOHBIX KypcoB MI'Y - https://teach-in.ru/?ysclid=mm93cwswnt790007055

P. A. Naumes, B. C. Hukutun YpaBHenus: Matematrudeckoi puzuku. COOpHUK 3a/1a4 -
http://toig-kazan.narod.ru/education/V/Zad1.pdf
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Caiit kaeapbl TEOpUM OTHOCUTENILHOCTH U rpaBuTaliu KOV - http://toig-kazan.narod.ru/education.htm

Caiit kadenpsl TEOpHUH OTHOCHTENBHOCTH U rpaBuTaiiyi KOV - http://old.kpfu.ru/f6/k6/index.php?id=15&idm=>5

9. MeToquyecKkne yKa3aHus /Iisi 00yYaOIUXCs M0 0CBOEHUIO JUCIHUILIMHBI (MO TyJis1)

TenbHas paboTa

Bujg pador MeToauueckue peKoMeH Al

JIEKLINH Heob6xonumbIM TpeGOBaHNEM IS OCBOSHUS JUCIMIUIMHBI SBJISETCS MOCEIIEHUH JIEKIINH.
B xope JIeKIMOHHBIX 3aHSTHI BECTH KOHCIIEKTUPOBaHHe yyeOHOro Martepuana. OOpaiath BHUMaHUe Ha
Kareropuu, GOpMyJIMPOBKH. B cilydae BOSHUKHOBEHHS BOIIPOCOB 00OPAIaThCs 32 KOHCYIbTAIMAME K
IpenojaBaTemo. B xone n3yvyeHns ANCHUIUIMHB MaJIO OT PaHMYMBATHCS JIEKIUSAMH, PEKOMEHIYeTCsl H3YIUTh
OCHOBHYIO JINTEPATyPy, O3HAKOMHTHCS C AOTIOTHUTEIBHON JINTEPATyPOH.

npakTrieckre | [1aBHOe Ha3HaueHMe NPaKTUYECKUX 3aHATUH - Gosiee TecHOe OOIIeH e MPeroJaBaTesisi Co CTYIeHTaMH Ha TeMBbI

3aHATUA orpe/ieNIEHHbIE Mpeno/iaBartesieM 3apanee. [1pyu oaroroBke TpedyeTcs MOMBITATHCS BHIIOJHUTH BCE IOMAITHUE
3aJaHus ¥ MONbITaThcsl HanboJee Y€TKo chopMyIMpOBaTh HEMOHSTHBIE M TIPOOJIEMHBIE STabl BOSHHUKILKE ITPH
aToM. HenocpeacTBeHHO Ha 3aHATUM HYKHO 0OCYANTH BO3HUKIIIKE BOTIPOCHI C IPENO/ABATEIEM.

CaMoCTOSI- INocie kax ol JeKIUU CTYASHTY CJIefyeT BHUMATEIbHO POYUTATh U pa3o0paTh KOHCIEKT. [IoHATh Bce

MATEMATHYCCKUE BBIKJIAAKHW U JICKAIIHUE B UX OCHOBE (1)I/I3I/I‘{CCKI/IC NOJIOKCHUA U JOITYIIEHNA; BOCIIPOU3BECTU BCE
BBIKJIAIKHU CAMOCTOATEIIBHO, HE I'JIAJA B KOHCIICKT. Brimosanth nim A0eJIaTh BBIKJIAJKU, KOTOPbIE JICKTOP
npearnucal caejaTtb CaMOCTOATEIIbHO (CCIII/I TAaKOBBIC I/IMCIOTCH).

Ecmm JICKTOP Mpearumcali pa306paTb YacCTb MaTepurajia Ooiee HOHpO6HO CaMOCTOATEJIbHO 1O JOCTYITHBIM
NMMCbMEHHbBIM WJIN 3JIEKTPOHHBIM MCTOYHUKAM, TO H€O6XOIII/IMO CBOCBPEMEHHO 9TO CACJIATD. HpI/I BO3HMKHOBCHHUU
KaKHX-T100 prﬂHOCTeﬁ C IOHMMAHWUEM MATEpUaia pEKOMEHAYETCA NOIIPOCUTH NMMOMOIIN Yy CBOUX
OJHOI'PYHNITHUKOB UJIK COKYPCHUKOB. Taxxe MOXHO O6paTI/ITbCH 3a IOMOLIBIO K JICKTOPY.

CamMocTosTelIbHOe N3y4YC€HHUC YaCTU MaTepuJia. Ecmu yacts y‘l€6HOI‘O MaTepHala OTBEJ€HA Ha CaMOCTOATEIIbHOE
HU3y4eHue, TO HCO6XO£{I/IMO MNPUCTYIIUTH K 9TOMY HE3AMCAJIMTCIIbHO MOCJIC YKAa3aHUA IIPEroaaBaTesid 1 OCBOUTH
Martepual B OTBEJCHHbIC UM CPOKU. MaTCpI/IEUI CJIEAYCT U3YUUTD 11O JOCTYITHBIM NMCbMEHHBIM U JIEKTPOHHBIM
HUCTOYHUKAM, O KOTOPbIX COO6H.[I/IT npenoaaBaTelib.

3a4€T

Y kaxmgoro CTYJACHTA Ha pyKaxX OOJIKEH OBITh TOJIHBIH CIIMCOK BOITPOCOB U1 9K3aM€EHa. WX MOXHO TIIATeIbHO
N3YyYUTh U pa361/m, Ha HECKOJIbKO I'PYIII 110 YPOBHIO BalllMX 3HAHWH. HCOGXO,I[I/IMO HUMETb KOHCIICKTHI BCEX J'[eKL[HfI
1 MPAKTUYECKUX 3aHaTui. Ha 3auete 6y)1yT MPEJIOKEHDI 3aJa4U aHAJIOTMYHbIE pa361/1paeMLIM Ha IMPaKTUYCCKHUX
3aHATUAX.

He crour uzberartsb MOCEMEHNA KOHCYJIbTAallMX - Ha Hel MOKHO YTOYHUTDL y Ipe€nogaBaTeiisd BCE, YTO OCTaJIOCh
HCTIOHATHBIM.

10. Ilepevyenp nH(OPMATHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMBIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
1o JUCHHILUINHE (MOAYJII0), BKJIIOYAs IepevdeHb MPOrpaMMHOro odecnedeHnst 1 HH(¢ OpMAIMOHHBIX CIPaBOYHBIX
cucrTeM (IIpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAIMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIBHOTO MPOoIecca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IepedeHb MPorpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIHBL (MOYJIS).

11. Onucanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0IUMOI1 /IJIsl 0CYIIEeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIiInge (MoayJamo)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnponecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaeT B ceOst cilenymomue

KOMIIOHCHTHI:

INomelenys AJsi CAMOCTOATENIBHOM PabOThl 00yUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) U OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAIKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIGKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBareibHylo cpeny KOV.

Vuebuble ayuTOpun Ijisd KOHTaKTHOU pa6OTI)I C IpenogaBaTeyieM, YKOMIUIEKTOBAHHbIE CHEHI/Ia_HI/BI/IpOBaHHOﬁ MeOeIbo (CTOJ’[I)I

U CTYJIbS).

KowmrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTOuHbIX MaTepUasIoB.

MynsTMeaniHas ayAUTOPHUS.

Crenyanu3upoBaHHasi 1abopaTopusl.

Crienman3upoBaHHas J1adbopaTopusl.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yueOGHbIM 1utanoM 1o criermanbioctu: 03.05.01
"ActpoHomus" U cienpanu3anuy "Actpousrka 1 KocMoIorus”.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.19 Memoovt mamemamuueckoti (pusuxu

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 o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepartypa:

Cabwuros, K. b. YpaBHeHus MmaremaTndeckoit (pu3ukH : y4eOHUK : B 2 yacTsx / K. b. Caburos. - 4-e 3. (311.). - Mocksa :
Jlaboparopwus 3Hanmit, 2024 - Yacts 1 - 2024. - 326 c. - ISBN 978-5-93208-620-9. - Tekcr : anekTpoHHbI // JlaHs :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/387614 (nata o6pamenus: 21.04.2020). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

Cabwuros, K. b. YpaBHeHust MmaremaTndeckoit (pu3uky : yueOHUK : B 2 yacTsx / K. B. Caburos. - 4-e 3. (311.). - Mocksa :
Jlaboparopus 3Hanmit, 2024 - Yacts 2 - 2024. - 258 c. - ISBN 978-5-93208-621-6. - Tekcr : aneKTpoHHbIH // JlaHb :
3NIEKTPOHHO-OubIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/387617 (nata o6pamenus: 21.04.2020). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

Apnonbg, B. U. Jlekuum 06 ypaBHEHHSIX ¢ YaCTHBIMHU ITPOM3BOIHBIMH : yueOHOe nocodue / B. V. ApHonbn. - Mockaa :
MIIHMO, 2018. - 181 c. - ISBN 978-5-4439-3174-6. - Tekcr : aneKTpoHHbIi // JIaHb : 97IeKTPOHHO-OMOINOTEHAas! CHCTEMA. -
URL: https://e.lanbook.com/book/267614 (nata o6parmenus: 21.04.2020). - Pexxum gocTyna: 1jisl aBTOpH3. TOJTb30BaTeIeH.

HzepxuHckuii, P. V. VpaBHeHns MateMaTndeckoii prusmku: Kype ek : yueobHoe nocodue / P. U. [Izepxunckuii, B. A.
JloruHoB. - Mocksa : PYT (MUUT), 2015. - 68 c. - Teker : anekTpoHHbIi // JIaHb : 311eKTpOHHO-OMOIMOTEYHAs cUCTEMa. -
URL: https://e.lanbook.com/book/188305 (nata obpamenus: 21.04.2020). - Pexxum goctyna: aj1st aBTOpU3. MOJIb30BaTENEH.

HdomnoJHuTeJIbHASI JUTEpPaTypa:

MerpoBckuii, U. T'. Jlekiyn 06 ypaBHEHHSIX C YACTHBIMU MTPOoU3BOAHbIMY : yueOHuk / W. I'. TlerpoBckuii. - Mockaa :
OUBMATIINUT, 2009. - 404 c. - ISBN 978-5-9221-1090-7. - Tekcr : 31eKTpoHHBIH // JIaHb : 3IeKTPOHHO-OMOIHOTEUHAST
cucrema. - URL: https://e.lanbook.com/book/59551 (narta obparuenus:: 21.04.2020). - Peskxum nocryna: 1uist aBTOpu3.
NoJIb30BaTeNe.

Oneitnuk, O. A. Jlekiun 00 ypaBHEHHUsIX C YaCTHBIMH MTPOU3BOHBIMY : y4eOHoe rnocodue / O. A. OnerHuK. - 7-e 3113, -
Mockaga : Jlaboparopust 3Hanmii, 2025. - 260 c. - ISBN 978-5-93208-737-4. - Tekcr : anextponHbiit // Jlans :
a/IeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/495287 (narta obpamienus: 21.04.2020). - Pexum
JoCTyma: Jjisl aBTOPU3. MOJIb30BaTENeH.

UBanog, 10. B. Kparkwuii kypc MaTemariueckoii ¢pusmnk : yueonoe nocodue / 10. B. ViBaHos. - ['mazos : TUITY um. B.I.
Koposenko, 2012. - 48 c. - ISBN 978-5-905538-09-4. - Tekcr : aneKTpoHHblIi // JIaHb : 371€KTPOHHO-OMOIMOTEUHAsI CUCTEMA. -
URL: https://e.Janbook.com/book/115077 (nata obparenus: 21.04.2020). - Pexum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

ToproHoB, A. @. MeTtoabl MaTeMaTiueckoi (pu3uKkK B npumepax u 3agavyax. B 2 1. T.II : yueGHoe nocodue / A. ®. T'opioHOB. -
Mocksa : PUSMATIIUT, 2015. - 772 c. - ISBN 978-5-9221-1650-3. - Tekcr : anekTpoHHsI# // JlaHs :
3JIeKTpOHHO-OnbMoTeynas cucrema. - URL: https://e.Janbook.com/book/72000 (nara obpamenus: 21.04.2020). - Pexum
JOCTyma: Ijisl aBTOPU3. MOJIb30BATENIeH.

TopioHoB, A. @. MeTtoabl MaTeMaTiueckoii (bu3uKK B npumepax u 3agavyax. B 2 1. T.I : yue6noe nmocodue / A. . ['opioHOB. -
Mocksa : PUSMATIIUT, 2015. - 872 c. - ISBN 978-5-9221-1641-1. - Tekcr : anektpoHHsi // Jlass :
3JIeKTpOHHO-OubMoTeynas cucrema. - URL: https://e.Janbook.com/book/71999 (nata obpatenusi: 21.04.2020). - Pexum
JocTyma: Ijisi aBTOPU3. MOJIb30BATENIeH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.19 Memoovt mamemamuueckoti (pusuxu

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 o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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