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ITporpamma JUCIMIUIMHEL "DKCIepUMEHTAIbHBIE TeCThl B Teopur rpaButanuu’; 03.04.02 "dusuka".

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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ITporpamma JUCIMIUIMHEL "DKCIepUMEHTAIbHBIE TeCThl B Teopur rpaButanuu’; 03.04.02 "dusuka".

[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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH

TIK-2 CriocoOeH CBOOOHO BIAJIETh pa3ieiaMu (pu3nKku, HEOOXOAUMBIMY ISl PeIeHH s

HayYHO-UCCIIEJOBATEILCKUX 3a/1a4, U TPUMEHSTh Pe3yJIbTaThl HAYYHBIX UCCIIEIOBAHUI B
[TPOEKTHOM JIeATETbHOCTH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

OCHOBHBIC OIIpEAC/ICHUA U TTOCTYJIATHI, JICKAIIUE B OCHOBE TCOPUHN 3BOJIOIIUN (1)I/ISI/I‘IGCKI/IX CUCTEM B I'PABUTAIIMOHHOM I10JIC.

JoKeH yMeTh:

BBIBOJUTH KJIIOUEBbIE YPABHEHUS JUHAMUKYI MPOOHBIX YaCTHUI B CTATUYECKHMX M AUHAMUYECKUX I'PABUTALIMOHHBIX MOJISX
Pa3JIMYHON CTPYKTYPHI .

I[OIDKGH BJIa€Th:

PIH(I)OpMaLlI/ICﬁ O COBPEMEHHBIX METOAAX IKCIIEPUMEHTAIIBHOIO UCCIIEAOBAHUSA KOCMUYECKUX I'PABUTALIMOHHBIX TIOJIEH.

,HOJ'DKCH AEMOHCTPUPOBATDH CITOCOOHOCTh Y TOTOBHOCTb:

MMPUMCHUTL TCOPUIO IBUKEHUA HpO6HI>IX YaCTUll K 9KCIICPUMCHTAJIbHBIM HpO6JIGMElM KOCMMYECKOU q)I/IBI/IKI/I.

2. MecTo nucuumjauHbl (MoayJas) B ctpykrype OIIOITI BO

HanHast qucnuIuivHa (MOayJb) BKodeHa B paszaen "B1.B.JIB.07.01 ducuuriuasl (MOAyM)" OCHOBHOM NMPOecCOHATbHON
ob6pazosarenbHol nporpammsl 03.04.02 "®usuka (Teopernyeckas dusuka u MoeaMpoBaHue (PU3NUECKUX MPOIECCoB)” U
OTHOCHUTCS K UCHMIUTMHAM 110 BeIGopy yactu OITOIT BO, ¢opmupyemoii ydacTHUKaMu 00pa30BaTelIbHBIX OTHOIIEHHUH.
OcBauBaercs Ha 2 Kypce B 3 ceMecTpe.

3. O6beM QUCHUILIHHBI (MOYJIsI) B 3a4€THHIX € IHHAIAX ¢ YKa3aHHeM KOJNYeCcTBa YacoB, BbIJeJeHHBIX Ha

KOHTAKTHYIO pa0oTy 00y4amIuxcs ¢ nNpenojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

OO61m1ast TPyI0OEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHhIX (bie) enuHuIl(bl) Ha 108 aca(oB).

Crpannna 3 u3 9.




ITporpamma JUCIMIUIMHEL "DKCIepUMEHTAIbHBIE TeCThl B Teopur rpaButanuu’; 03.04.02 "dusuka".

KonraktHas padora - 37 yaca(oB), B TOM UwcIIe JIeKIun - 18 yaca(oB), mpakTHdyeckue 3aHATUs - 18 yaca(oB), tTabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOIN padoThl - 1 yaca(oB).

CamocrositesibHast pabota - 71 vaca(oB).
KouTposnsb (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOIHOTO KOHTPOJISI TUCLIUILIMHEL: 3a4eT B 3 ceMecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-

UX TPYA0E€MKOCTh (B 4acax) CTOSI-

N Pazean! qucuuminnbt / Ce- Texmun,VIexnun|lIpaxtu-[[IpakTu-JIadopa-Iaopa-| TeJIb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

1 Tema 1. Kitaccudyeckue TecThl B peIITHBUCTCKOM

3 6 0 6 0 0 0 24
TEOPHUHU TATOTECHUS

Tema 2. I"'paBUTalIMOHHOE JTMH3UPOBAHUE
2. |KBa3M-3BE3/IHBIX UCTOYHUKOB M Ipo0OjieMa NOoMCcKa 3 4 0 4 0 0 0 16
TEMHOI MaTepuu.

3 Tema 3. JlerekTpoBaHUE IPABUTAIIMOHHBIX BOJIH..

liToro 18 0 18 0 0 0 71

4.2 Coaep:xaHue JUCHMILIMHBI (MOYJIs1)

Tema 1. Kiaccuueckue TeCThl B PeJSITHBHCTCKOI T€OPHH TATOTeHUS

1.1. OTK/IOHEHME CBeTa B rpaBUTAMOHHOM 1osie COMHIA; SKCIePUMEHT DAUHITOHA.

1.2. Cmemenue nepurenuss Mepkypus.

1.3.3ana3apIBaHue paJapHOro dXa.

1.4. I'paBUTaIinoHHOE KpacHoe cMelleHne; skcriepuMenT [layHna-Peoku-CHaiinepa.

1.5. TIpeueccust TMPOCKOIIa B IPABUTALIIOHHOM I10JI€ BPAILAIOMINXCST OOBEKTOB; TPABUTO-MAarHETU3M .

Tema 2. I'paBUTanHOHHOE JMH3UPOBaHNE KBA3N-3B€3JHBIX HCTOYHHKOB 1 MPO00JieMa NONCKAa TEMHON MaTepum.
2.1. [IBOMHNKOBAaHNE ONTHYECKUX UCTOUYHUKOB; KOJbLIA DUHINTEHA ¥ TUTAHTCKUE APKH.

2.2. Teopusi rpaBUTALMOHHBIX JIMH3; CHJIBHOE U c1a00€ JINH3UPOBaHME.

2.3. TemHas1 MaTepust; aKCUOHHAs (PPaKIMsI TEMHOU MaTepuH; onTryeckre 3(peKThl, BOSHUKAOIINE B CBETOBOM ITOTOKE OT
KBa3U3BE3HBIX OOBEKTOB MPH MPOXOXKACHUN Yepe3 CJIOH TEMHOW MaTepHH.

Tema 3. /leTeKTHpOBaHHE rPaBUTAIMIOHHBIX BOJIH..

3.1. ImmHHO-6a30BbIE JIa3epHO-UHTEP(EPOMETPUUECKIE JETEKTOPHI T'PABUTALIMOHHOTO M3IyYEeHHSI: IIPUHIMIIBL YCTPOMCTRA,
TEXHUKA JETEKTUPOBAHNUS 1 TIEPBbIC PE3YJIbTATHI.

3.2. Kpucrajuimueckue AeTeKTOPhl TPABUTAIIMOHHOTO U3 TyUeHHUsI; KPHOTeHHAS TEXHUKA TTO/IaBJICHHS TEIUIOBBIX IIIyMOB;
chepuyeckre OMHU-IETEKTOPHI.

3.3. KommnakTHble J1la3epHO-UHTEPHEPOMETPUIUECKHUE AETEKTOPHI.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCIeYeH s JJIsi CAMOCTOATEJbHONH Pa60Thl 00yJaIOIUXCs M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHasl padoTa 00yYAaIOIIMXCS BBIIOJIHSETCS MO 331aHUI0 ¥ IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCPeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENIbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yYAIOIMXCS BKIIOYALT KaK MOJIHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3JesioB) TUCUMIUIMHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOsITENIbHOM paboThl 00yJaIoIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aH)s1, HANIPABJICHHbIC Ha 3aKpeIIeHNue 3HAaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIEMY M IPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUILIVHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPaTYpPOH U 3IEKTPOHHBIMU 00pa30BaTE/IbHBIMU PECYypCaMu, BKIIOYASI:
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ITporpamma JUCIMIUIMHEL "DKCIepUMEHTAIbHBIE TeCThl B Teopur rpaButanuu’; 03.04.02 "dusuka".

[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 HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

Banakun A.B. Knaccuyeckue TeCTsl TEOpUM TpaBUTALIMK. Y YeOHO-METOIMUECKOe oco0ue K Kypey "DKcriepuMeHTabHbIe
obocHoBaHus 001Iel Teopuu oTHocuTenbHOCTH" (KoHcmnekT nekiwit). Kazans, 2010, 35 c. (anekTpoHHas Bepcust) -
http://window.edu.ru/window/catalog?p_rid=69708

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢one o11eHOYHBIX CPEe/ICTB COAEPKUTCS cieayomas HHPpOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHHsI 110 UCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA;

- MeXaHu3M (hOPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IPOLIEAYPHI OLIEHMBAHUS /IS KaKI0TO OLIEHOYHOT'O CPEACTBa;
- KpUTEpHH OIICHUBAHUS T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uasi TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTatam, 3aJaHus Pa3IUIHBIX TUIIOB.

®DoHJ OIIEHOYHBIX CPEJICTB IO AUCIUIUTUHE HaxoauTcs B [Iprnoxkenun 1 K mporpaMMe JUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIHUILIAHBI (MO XYJIs)

OcBoeHNe QUCHUIUTAHBI (MOIYJIs1) IPE/IoIaraeT n3ydeHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHOM TnTepaTyphl. JIuteparypa
MOXKET OBbITh JIOCTYIHA O0YYAIOIIMMCSI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeHHMI/I N

- B leyaTHOM BuJe - B HayuHo# 6ubnuoreke um. H.U. Jlo6aueBckoro. OOy4aioliiecs noayyaoT yueOHyIo TMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHM C MPABUIIAMU 110JIb30BaHKsi HayuHoi OUOIMOTEKOM.

DJIeKTPOHHbIE U3AAHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 0OYYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DIeKTpOHHBIH yHUBepcuTeT . [1pn HCcronb30BaHNM MTeYaTHBIX N3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIGKTOBaH MU U3 pacueta He MeHee 0,5 sk3emruisapa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 3K3eMIuIApa AOMOIHUTENBHON JIUTepaTypsl Ha
KaXJ0ro 00y4aromierocsi U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILIAHEL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

ADpXUB 3JIEKTPOHHBIX MyOsMKanmii - https://archive.org/
ADpXUB 3JIEKTPOHHBIX MyOJIMKAIIMi HAy4YHBIX cTaTew - http://arxiv.org

EnuHoe okHO mocTyna k oOpa3oBareibHbIM pecypcam. banakus, A.B. Kitaccuueckuie TecThl TEOpUY I'paBUTAIINN.
Y4ebHO-MeToMIecKoe Tocodue K Kypey 'DKCIiepuMeHTaIbHbIe 000CHOBaHMS 00I1el Teopru oTHOcUTebHOCTH' (KOHCeKT
nexkuuil) / A.b. banakus. - Kazans. KOV, 2010. - 20 c. - http://window.edu.ru/window/catalog?p_rid=69708
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ITporpamma JUCIMIUIMHEL "DKCIepUMEHTAIbHBIE TeCThl B Teopur rpaButanuu’; 03.04.02 "dusuka".

EnuHoe okHO focTyna Kk oOpa3oBareibHbIM pecypcam. banakun A.B. PenstuBrcTckas Teoprsi MHOTOYACTUYHBIX cucTeM. YacTh
II. PensaruBuctckas ruapoaunamuka: Koncnekr nekiumid. - Kazanb: Kazanckuii rocynapcrBeHsblii yuusepcuret, 2003. - 67 c. -
http://window.edu.ru/window/catalog?p_rid=69706

Caiit kaenpsl TEOPHH OTHOCUTENIBHOCTH U rpaButaiy KOV -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

DNeKTpOHHO-O0MOMoTe Has cuctema - http://www.knigafund.ru/

9. MeToandecKne YKa3aHHA UIA 00yJaIomMXCs M0 0CBOEHUIO JUCIHUILIAHBI (MOXyJIsT)

Bujg paéot MeToanueckue peKOMeH aluu

JIEKLIIH OCHOBY Kypca JIEKIIMI COCTaBJIsieT MaTepHraJl, HOATOTOBIEHHBIN COTPYIHUKaMU Kadeapsl TEOpUn
OTHOCHUTEJIBHOCTH U rpaBuTanuu KazaHckoro yHuBepcureTa. B Matepuasne ieKiuid NCIOIb30BaHbl Pe3yJIbTaThl,
OIyOJIMKOBaHHBIE B CEPUM HAYYHBIX M HAyYHO-METOAMYECKUX PabOT WIEHOB Kadeapbl TEOPUM OTHOCUTEILHOCTH
u rpaButaiu KOV,

NPAKTUYECKUE HCT&HI/I PpacueToB, KOTOPBIC HCO6XO,III/IMO IpOBECTU 06y‘laIOH.[I/IMI/ICH O PYKOBOACTBOM IIpENOAaBaTeJIsd Ha

3aHATUA MPAKTUYCCKUX 3aHATUAX, COAEPKAT MHOTOYUCIICHHbIE MATEMATUYECKNE HIOAHCHI 1 Tpe6y10T oT 06yqalou_(erocsl
Cepb€3HOﬁ pa6OTbI B HENNOCPEACTBEHHOM KOHTAKTE C JIEKTOPOM. Ha NPAKTUYCCKUX 3aHATUAX MIPENIOJaBaATCIIb
YKaXET AOMOJHUTCJIbHBIC NCTOYHUKHN MaTeMaTUYECKOMN I/IH(l)OpMaL[I/II/I 110 TEME 3aHATUA.

CaMoCTOsI- CamocrosiTenbHasi paboTa 00y4JaroIerocsi ConpskeHa ¢ OMCKOM HOBBIX Hay4HBIX ITyOJIMKAIMi, B KOTOPBIX
TeJbHas padoTa | MpUMEHEHbI METOIbl, N3JI0KEHHBIE B JIEKIMSIX, UCIIOJIb30BAHbI Pe3YJIbTAThI 3324, PEIIeHHbIX Ha IPaKTHKE, a
TaKXke C MOMCKOM HOBBIX NMPHJIOKEHU C yYETOM Pa3BUTHS CIOKETOB, PACCMOTPEHHBIX KOCMUYECKOI (PU3HKOM B
HocJIeHEE AeCATUIIETHE.

3a4€T 3ayeT BKJII0OYAeT He TOJIbKO OIIpocC 1o HpOﬁHeHHOMy Marepualy, HO U TBOPYECKUE DJICMCHTbI AUCKYCCUU. B
TCOPUH U MPAKTUKE NPEIOoJaBaHUs Kypca TBOp‘IeCKI/Iﬁ ACIICKT NPOBEACHMA 3a4€Ta CBA3dH, B YaCTHOCTH, C
ycnexamu pa60T O AETEKTUPOBAHUIO I'PABUTAIIMOHHOI'O U3JIYYCHU A, UCITYIIEHHOT'O TP CTOJIKHOBEHNHU YC€PHBIX
AbIp U HCﬁTpOHHbIX 3BE31.

10. ITepeyenb nHG OPMAIUOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX MPH OCYIIEeCTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedyeHb NPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEOOXO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO TUCIUILTIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil Mporpamme JUCHMUIUIAHBI (MOYJIST).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOI0
npoiuecca no JHCIHUILINHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOE 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca M0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 Cleyome
KOMITIOHEHTH:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" u oOecrieueHneM JoCTyIa
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM paboTEI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIeHUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbS1).

KowmrbioTep 1 iprHTEp AJIS paciedyaTKy pa3JaTOYHbIX MaTeprasioB.
MynpTUMeaniHas ayAUTOPHSL.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYalomUXCcs HHBAJINIOB U JIHIL C
OrpaHuYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIISAYIOIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BoCHpHsATHE UH(POPMALIUK 00YUAIOLIUMUCS MHBAIMIAMHE U JIMIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3[J0POBBSI:

- CO3/IaHNe TEKCTOBOW BEPCUU JI00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOIO IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIoOHBIE TS pa3IMUYHBIX MTOJIb30BATENEH;

- CO3/IaHMe KOHTEHTA, KOTOPBI MOXKHO MPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpH JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTh MAcCIITAaOMPOBAHMS TEKCTa ¥ U300pakeHHH Oe3 MoTepr KayecTBa, MPeLycMOTPeTh JOCTYTHOCTh yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBl;

SAEKTPOHHBH
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- CO3J]aHKe BO3MOKHOCTEH JUIsi 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe ITPOrPaMMHBIX CPECTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTHI;

- IPUMEHEHHE JIMCTaHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH JUIs Tiepeaadyr MH(GOpMaIuy, OpraHu3aliy pasindHbIX (hopm
VHTEPaKTUBHOM KOHTAKTHOM paboThl 00ydalomerocs ¢ rpernojiaparesieM, B TOM 4Mciie BeEOMHApOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BAHBI J1 IPOBEJEHUS BUPTYAJIBHBIX JIEKLIUI ¢ BO3MOKHOCTBIO B3aUMO/IEIICTBHS BCEX YYACTHUKOB JUCTAHIIIOHHOTO
00yueHus1, MPOBE/ICHNsI CEMHHAPOB, BBHICTYIUIEHUS C JIOKJIaaMH Y 3aIUTHI BHIOJHEHHBIX paboT, MPOBEIeHNsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOW paboThI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHUu3aiy (POPM TEKYIIEro U MIPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKHUTEIILHOCTU CIa4r 06y'{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’IeHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIbHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B IMMCbMEHHOMN (l)OpMe, - He 6outee yem Ha 90 MUMHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4éTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENFHOCTH BHICTYIUICHUS 00YYaloIIerocst Ipy 3aliyTe KypcoBor paboTH - He foJiee yeM Ha 15 MHHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM rutanoM no Harpasienuio 03.04.02 "dusuka”
1 MarucTepckoit nporpamMe "Teoperndeckas pusrka u MoenupoBaHue (PU3NYECKUX MPOLECCOB" .
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

HpO(l)I/IIH; IOATrOTOBKM: TCOQGTI/I‘{CCKEIH (_ZDI/I3I/IKa 1 MOJEJINPOBAHUE QDI/BI/I‘IGCKI/IX IIPOHECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepaTtypa:
1. Py6akoB, B. A. AkTyasibHBIE BOITPOCH KOCMOJIOTHY : Kypc Jiekiuii / Py6akos B. A. - Mocksa : Mzgatensckuit tom MOU,

2017. (Cepus 'Boictmast mkona ¢gpusukn’) - ISBN 978-5-383-01148-5. - Tekcr : anexkrponnsiii // DBC 'KoHcynbTaHT cTyzeHTa’ :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011485.html (nata obpamenus: 15.12.2024). - Pexum

AOCTYIIA : I10 NOAITUCKE.

2. Jlykam, B. H. ®uznveckas kocmonorus / B. H. Jlykam, E. B. MuxeeBa. - Mocksa : DU3MATJIUT, 2012. - 404 c. - ISBN
978-5-9221-1161-4. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpOHHO-OMbIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/5279 (nata o6pamenus: 15.12.2024). - Pexxum gocTyna: 11l aBTOPH3. MOJTb30BaTEIeH.

3. ®ypcaes, [I. B. BBenenue B Teopuio rpaBUTAlY U €€ TIPUJIOKEHUs : yueObHoe nocodue / 1. B. @ypcaes. - [lyOHa :
Tlocynapcreennsiii yausepcuter 'Hyona’, 2013. - 80 c. - ISBN 978-5-89847-396-9. - Tekcr : anekTpoHHbii // Jlans :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/154477 (nata obpamenus: 15.12.2024). - Pexum
JOCTyIa: 1JIsl aBTOPU3. TTOJIb30BaTeNIeH.

lonoJHATEILHAS JUTEpPATYypa:

1. Beckun, B. C. I'paBuranus n acrpocdusuka / beckun B. C. - Mocksa : PUSMATIIUT, 20009. - 160 c. - ISBN
978-5-9221-1054-9. - Texkcrt : anextponssii // SBC 'KoncynbraHT cryaeHTa’ : [cant]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922110549.html (nara obpammenus: 15.12.2024). - Pexum gocrymna : o
TIOATINCKE.

2. 3axapos, B. [I. Tsarorenue: ot Apucrotesns o DiiHmTelHa : yyeObHoe nocodue / B. [I. 3axapos. - 4-e u3/1. - Mocksa :
Jlaboparopus 3nanmit, 2020. - 281 c. - ISBN 978-5-00101-816-2. - Tekcr : aneKkTpoHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTeYHAs
cucreMa. - URL: https://e.lanbook.com/book/151470 (mata obpamenust: 15.12.2024). - Pexum qoctyma: 1jis aBTOpH3.
MOJIb30BaTeIeH.

3. BaGyposa, O. B. Maremarnyeckre OCHOBBI COBPEMEHHOM Teopru rpaButanuu: Monorpacus / O. B. Babyposa, b. H.
®posnos. - Mocksa : MIIT'Y, 2012. - 128 c. - ISBN 978-5-7042-2362-7. - Tekcr : anexkTpoHHsIi. - URL:
https://znanium.com/catalog/product/435876 (nata obpamenus: 15.12.2024). - Pexxum goctyna: o noanucke.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

HpO(l)I/IJ'H; IOATrOTOBKM: TCOQGTI/I‘{CCKEIH QDI/BI/IKa 1 MOJEJINPOBAHUE QDI/BI/I‘IGCKI/IX IIPOIECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

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.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AUCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OMOINOTEYHON CHCTEME
"KoHCyJIbTaHT cTy/ieHTa", JOCTYIT K KOTOPOW MpeAocTaBiieH o0ydaniumMcsi. MHOronpoguibHbIH 00pa30BaTelibHbIi pecypc
"KoHCYJIbTaHT CTy/ieHTa" SIBIISIETCS 3IeKTPOHHOM Oubmoreynoni cucremont (BC), mpelocTaBsonel J0CTyII Yepes3 ceTh
WHTepHeT K y4eOHOI IMTepaType U JOMOJHUTEIbHBIM MaTepuajiaM, IPUOoOPETEHHbBIM Ha OCHOBAaHMUH MPSIMBIX JAOTOBOPOB €
npaBoodaanatesssMu. [10THOCTBIO COOTBETCTBYET TPEOOBAHUSM (peepabHBIX FOCYyIapPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB
BBICILIET0 00pPa30BaHMs K KOMIUIEKTOBAHHIO OMOIMOTEK, B TOM YHCIIE JEKTPOHHBIX, B YacTH (hOPMHUPOBaHHsI (POHIOB OCHOBHOM
¥ IOTIOJTHUATEIBHOM JTUTEPaTYPBHL.
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