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Iporpamma pucimruiuns "duddepenunanbasie U unTerpanpisle ypaaenud'; 03.03.02 "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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[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
OIIK-1 CriocoOeH pUMeHSITh 0a30Bble 3HaHMSI B 00J1aCTH (PU3UKO-MATEMATUIECKUX U (WITH)
€CTECTBEHHBIX HayK B cpepe cBoell poecCroHaNbHON JesTeIbHOCTH;

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

OCHOBHBIC TTOJIO)KEHHA TCOPUUN JII/I(i)(l)epCHHI/IaHI)HLIX, HHTETPAJIbHbIX ypaBHeHI/Iﬁ 1 BApUAMOHHOI'O UCUUCIICHUS

JoKeH yMeTh:

yMETb HCTIOJIb30BATh IIOHATUS M METO/bl JUCLIUIUINHBI IPH PELIeHNH 3aJa4, BOHUKAIOINX B TEOPETUUECKOH U
MaTeMaTU4IecKOu (pU3MKe.

JlomxeH B1aaeTh:

METOJaMM peHICHUA COOTBETCTBYIOIUX 3a1a4 U pra)KHeHHfI; BJIAICTb METOAAMU MHTETPUPOBAHUA KAK OOBLIKHOBEHHBIX

JugdepeHIaIbHBIX YpaBHEHUI U T pepeHInaTIbHBIX YPABHEHHUI B YACTHBIX TPOU3BOAHBIX, TAK U CUCTEM TaKUX
YPpaBHEHWUIA;

JIOJ'DKCH AEMOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

HCIIOJIb30BaTh METOAbl TEOPUN III/I(I)(I)CPCHHI/IEUILHBIX ypaBHCHI/Iﬁ 1 BaApUAIMOHHOI'O UCUYHCJICHUSA TP PEIICHUH 3a]da4,
BO3HHMKAIOIIKUX B TCOpeTH‘ICCKOfI 1 MaTeMaTUYECKOH (I)I/I3I/IKC.

2. Mecto guctmmumabl (MoayJist) B ctpykrype OIIOII BO

Hannas qucrmruiHa (MOIyib) BKMoYeHa B paszaen "B1.0.10 ducnurumast (Momym)" 0CHOBHOH MpodecCHOHANEHON
oOpazoBaresnbHON porpammsl 03.03.02 "®usuka (PrsnKa KBAHTOBBIX CHCTEM M KBAHTOBBIE TEXHOJIOTMM)'" ¥ OTHOCUTCS K
ooOs3areapHon yactu OITOIT BO.

OcBauBaercs Ha 2 Kypce B 3, 4 cemecTpax.

3. 06bem JAUCIIITIJINHbI (MO,[lleﬂ) B 3QY€THLIX €IMHUIAX ¢ YKa3aHUEM KOJNYE€CTBA YaCOB, BbI/1€JICHHbBIX HA

KOHTAKTHYIO PadoTy 00y4awImuxcsa ¢ npemnogasareemM (10 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
padoTy o0yJaomuxcs

OO01mas TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIET 6 3a4eTHbIX (bie) enuHuI(bl) Ha 216 yaca(oB).

KonrakTtHas padora - 118 daca(oB), B TOM uucie JeKiuu - 48 Jaca(oB), IpaKTHYECKHe 3aHATHS - 68 yaca(oB), 1ab0paTOpHBIE
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEIFHOIN padoTHI - 2 Yaca(oB).

CamocrositesibHast pabota - 26 daca(oB).
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KouTposns (3auét / x3amen) - 72 yaca(oB).
dopma pomMeRyTOYHOrO KOHTPOJISI JUCIUILIMHBL: 9K3aMeH B 3 cemecTpe; 9K3aMeH B 4 cemecTpe.

4. Coaep:xaHne JUCHHMILIMHBI (MOyJis), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha
HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcOoB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa 1 TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI 0 AU CHHUILIHHE (MO/IYJIIO)

Bujpbl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYAO0EMKOCTh (B yacax) cTod-

N Pazean! qucuuminnbt / Ce- lexumun, lexnun|IIpaxTu-[[IpakTu-JIadopa-Iaopa-| TeIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. Tuddepenimanpabie ypapHeHus 1-ro

1. [mopsimka c OMHOM HEM3BECTHOH (PYHKIHEH. 3 6 0 10 0 0 0 3
2. |Tema 2. YpaBHeHHUsI n-ro MOPsIIKA. 3 6 0 8 0 0 0 2
3 Tema 3. Cucremsl aAudpepeHIManbHbIX YPAaBHEHUM. 3 4 0 8 0 0 0 2
4. Tema 4. DneMeHTH TEOPUN YCTOWIMBOCTH. 3 4 0 6 0 0 0 2
5. Tema 5. YpaBHEHUs C YACTHBIMU NTPOU3BOJHBIMU 3 4 0 4 0 0 0 2
TIEPBOTO TOPSIIKA.
6. Tema 6. CBesieHus1 00 MHTErPAJTIbHBIX YPaBHEHUSIX. 4 12 0 18 0 0 0 5
7 Tema 7. DneMeHTbl BApUALIMOHHOTO UCUYUCIICHUS. 4 12 0 18 0 0 0 6
I1Toro 48 0 72 0 0 0 22

4.2 Coaep:kaHue JUCHMILIMHBI (MOIYJIs1)
Tema 1. Inpepennuansabie ypaBHeHus 1-ro mopsijaka ¢ 0JHOH HeN3BeCTHOH (hyHKIHEH.

HuddepennmansHble ypaBHeHUs 1-ro nmopsaka ¢ OgHOU Hen3BecTHOW (pyHKuuMei. PopMynupoBKa U JOKA3aTeIbCTBO TEOPEM
CYLIECTBOBAHHUS M €AMHCTBEHHOCTH peleHuss. OCHOBHbIE HHTETPUpyeMBbIe TUIIBI ypaBHEHUH 1-ro nopsiaka. Y paBHEHUs C
PaseNAIOIMMHUCS TPOU3BOIHEIMU. OJHOPOIHBIE YpaBHEHHS IIEPBOTo NopsiiKa. JIMHelHble ypaBHEHHs IEpBOro NOpsAKa.
VpaBHeHUs B MONHBIX T depeHnranax. Y paBHEeHUs, He pa3pelieHHble OTHOCUTEIbHO IPOM3BOJHOM.

Tema 2. YpaBHeHHsI N-T'0 NOPsIJIKA.

YpaBHeHHsI n-To NopsiAKa. Y paBHEHU s, TOMYCKAIOIHe TOHKEHHs opsiaka. JInHeiHsle ypaBHeHus n-ro nopsiaka. Ooiee
pelieHre JIMHEHHOTo OIHOPOJHOTO YpaBHeHus1. JInHelHble HeOTHOPOJHBIE ypaBHEHH n-ro nopsiaka. Odiee pemieHue
JIMHEITHOTO HEOJHOPOHOro ypaBHeHUs. JIHEeHble OTHOPOAHBIE yPaBHEHU C TIOCTOSIHHBIMU KO3 (pHULIMEeHTaMU U UX
peienue. JIuHelHble HEOAHOPOAHBIE YPABHEHUS C IOCTOSTHHBIMU KO3((DULIMEHTAMU U HAXOX/JICHUE JAaHHOTO pelleHus 15
Pa3JIMYHBIX BUJOB CBOOOJHOTO WieHa. MeTos Bapraluy MPOU3BOJIbHBIX TOCTOSIHHBIX.

Tema 3. Cucrembl qudphepeHIANBHBIX YPABHEHAN.

Cucrems! qudpdpepeHmanpHex ypasHeHni. HopmasnbHas cuctema. Teopema cyliecTBOBaHHS M €AMHCTBEHHOCTH PELIEHHUS.
Cucrembl TMHENHBIX ypaBHeHNH. CHCTEMBI OTHOPOAHBIX YpaBHeHUH. Teopemsl o pemieHnn. BpoHcKkuaH pereHusl.
dynmameHtanbHas MaTpuiia. OOiiiee perieHue U perienue 3a1aun Koy B MatpuuHoii popme. CructeMa HEOJHOPOIHbIX
ypaBHeHwuii. Ob1iee peliieHre U perieHue 3aaaun Ko B MatpudHoi opme. HaxoxieHne HHTerprupyeMbix KOMOMHAIWE 17151
CHCTEMBI 1 TIEpBbIE MHTETpaJibl. Perienne cucteMsl ypaBHEHMH, 3a/IJaHHBIX B CHMMETPUYHON (hopme. VIHTerpupoBaHue CHCTEMBbI
I depeHIMANbHBIX YpaBHEHUH MTyTEM CBEJCHHS K OJJHOMY YpaBHEHHIO OoJiee BHICOKOTO nopsiika. CUCTEMBbI JIMHEHHBIX
YPaBHEHHH C MOCTOSHHBIMU K03(ppuImeHTaMu. XapakTepUCTIHYECKOE YpaBHEHUE IJIs1 OOHOPOJHOM CHCTEMBI 1
XapakTeprCcTU4ecKue urcia. Pemenne oqHopoaHOI cuctemsl. PerieHne HeopHOpogHOM cructeMsl, MeTos Bapranyn
MIPOM3BOJIbHBIX TOCTOSIHHBIX. [ToHSTHE 0 KpaeBbIX 3a1avax. 3agava lItypma-Jlnyswis. @yakuus ['puna. Meton moctpoeHus
(yaxmu I'puna. Pusndeckas uHTepnpeTanusa ¢pyHkuun [ prHa.

Tema 4. D1eMeHTHI TEOPHHU YCTOHYNBOCTH.

DJIeMEeHThl TEOPUH YCTOMUMBOCTH. OCHOBHBIE ONPE/EIEHHS U IOHATHUS TEOPUU YCTOMYUBOCTH. TpUBHaIbHOE pelieHre U ero
ycToiuuBocTb 1o JIsnyHoBy. ITpocTeiiiye TUMBI TOYEK MOKOs AJ1S OAHOPOJHOM CUCTEMBI IBYX YPaBHEHUH C ABYMs
HEW3BECTHBIMU M UX YCTOHuMBOCTh. OO0 MCClIeOBAaHUM HAa YCTOMYMBOCTD IO NEpBOMY NpubmmkeHuo. Meron (yHKImn
JIanyHoBa. OcHOBHbIE TeopeMsl JIAmyHoBa.
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Tema 5. YpaBHeHHsI ¢ 4aCTHBIMH IIPOU3BOHBIMH NIEPBOr0 NOPsAKA.

VpaBHEeHMsI C YaCTHBIMM IIPOM3BOJHBIMY NIepBOro nopsiaka. Odiee pelieHne JIMHERHOTro ypaBHeHus. 3agavya Komm nis
JIMHEWHOTO YPaBHEHHUSI; ypaBHEHNU S XapaKTEePUCTHK; BEKTOPHbIE JIMHUU U BEKTOPHBIE TOBEPXHOCTH; TeOMETpHUecKas
uHTeprperanys. O0Liee peleHre KBa3sWIMHEHHOTo ypaBHeHus. Perenne Komm 1 kBasunnHeRHoro ypaBaenus. IIlpumepsl.

Tema 6. CBeeHns1 00 UHTErPANbHBIX YPABHEHUSIX.

Vpauenust Ppearosnsma u Bossreppa I u 11 pogos. CobcTBeHHBIE 3HAUSHUS U COOCTBEHHbIE (DYHKIIMM UHTETPAIbHOTO
OJHOPOJHOrO ypaBHeHU:. VIHTerpaabHble ypaBHEHHS C BBIPOKIEHHBIM sAapoM. TeopeMsl ®pearonema. CyliecTBOBaHUE U
€IMHCTBEHHOCTh pelieHus ypasHeHust Ppearonbma. CBeieHNst O IPUOIMKEHHBIX METOIAX pelIeHNsT MHTET PabHbIX
YpaBHEHHUIA.

Tema 7. DiieMeHTBI BapHallMOHHOI'0 MCUHUCJICHUA.

JIuHeiHOe HOPMHUPOBAHHOE POCTPAHCTBO. [IPOCTPaHCTBO HENMPEPHIBHBIX (hYHKIIUHA. DICUIOH-OKPECTHOCTb M PACCTOSTHHE
Mexay Toukamu. Onpenenenue pyHKIHoHaMAa. HerpepblBHOCTb, TMHEHHOCTD (DyHKLMOHAA. DKCTpeMyM (byHKLMOHATIA.
Bapuanus ¢ysnkumonana. Heooxoaumoe ycnoBue skctpemyma pyHKIMoHaia. OCHOBHasI JieMMa BapUalMOHHOTO NCUKCIIEHUSI.
VpasHenue Ditnepa. ¥YpapHeHnue Ditniepa-OcTporpajckoro. BapuaronHasi 3a1a4ya ¢ HOABYKHBIMY MPaHULIAMU 151
npocreiiiero (yHKIMoHaua. Y cJIOBUSI TPAHCBEPCATIbHOCTH. 3a/1aya ¢ MOABWKHBIMU I'paHUIIaMU 17151 (DYHKIIMOHANA,
3aBHCAIIETO OT ABYX (DYHKIIMI OJHOTO HE3aBUCUMOTro aprymenTa. [lone skcrpemaieii. Ycinorue dxkoou. OyHKImMs
Beiiepmtpacca. [loctaTounsle ycjaoBus 9KCTpeMyMa (byHKLIMOHaIA. BapualimoHHble 3a1a41 Ha YCIOBHBIN 9KCTPEMYM.
TpunoxeHus! BAPUAIIMOHHOTO UCYMCIICHHS K 3ajauaM MeXaHUKK U (PU3UKH.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00y4YaloIMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HermocpeacTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasaensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosiTeNibHAsl padoTa 00yYaIoIMXCs BKIIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) AUCIMIUIMHB, TAK U MPOPadOTKY TeM (pa3ielioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 00YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aIaHKsI, HAIIPAaBJCHHbIC HAa 3aKpEIUICHUE 3HAHUIA U OTPAOOTKY YMEHUI U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIHON padOThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOGHO-METOIMYECKOH JIMTepaTypoil ¥ SEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuK U OCyIIECTBIEHNs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTyphl (YTBEpKIEH IIPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit ®eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOTHI CTY/IEHTOB BHICIIMX yYIeOHBIX 3aBe/leHNi"

VYcraB ¢eaepalbHOro rocyJapcTBEHHOIO aBTOHOMHOTO o0pa3oBaTeIbHOro yupexaenus "Kazanckuil (IIpuBosnkckuii)
enepanbHbIil yHUBEpCHUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOro 0opazoBanus "Kazanckuii (ITpuBomkckuii) heepaibHbId YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) peaepaabHOro yHUBEpCUTETa
EqWorld MMP MATEMATUYECKIX YPABHEHMI - https://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm
Caiit kaenpsl TEOPUM OTHOCUTENIBHOCTH U TpaBUTALMH - http://toig-kazan.narod.ru/education.htm

Caiit kageapbl TEOPUM OTHOCUTEIBHOCTH U IPAaBUTALIUH -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIIAHE (MOIYJIIO0)

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYACT OLICHOYHBIC MAaTEPpUaAJIbl, HAIIPABJICHHLIC Ha IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKJIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 01eHOYHBIX CPEeNICTB COAEPKUTCS ceayoIas HHPOPMaIH:

— COOTBETCTBHE KOMIIETEHIMH IJIaHUPYEMbBIM pe3ysibTaTaM 00ydeHHs 1O JUCHUIUIIHE (MOJLYIIO);
— KPUTEPUH OLIEHUBAHUSA C(POPMUPOBAHHOCTH KOMITETECHITHIA;

— MexaHn3M (hOPMUPOBAHHUS OLICHKH T10 AUCHUIUIMHE (MOIYJIIO);

— ONHCaHMe MOPSIIKA IPIMEHEHHUS U MPOIIeyPhl OLICHUBAHUS /151 KAXKIOTO OLIEHOYHOTO CPE/ICTBA;
— KpUTEpUM OLICHUBAHUS JJIs1 KaKJJOrO OLIEHOYHOT'O CPEJICTBA;

— COACPIKAHNEC OLECHOYHBIX CPEACTB, BKIIOYAA TpC6OBaHI/IH, MMPEAbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1xcs{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA Ppa3JINYHbIX TUIIOB.

Crpannua 5 u3 10.




Iporpamma pucimruiuns "duddepenunanbasie U unTerpanpisle ypaaenud'; 03.03.02 "dusuka".

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x IporpamMmmMe JUCHUITTMHBI (MO)JyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOAMMON JJIsI OCBOEHHUSI U CIUILIMHBI (MO 1yJIsl)

OcBoeHNe QUCHUIUTAHBI (MOIYJIsT) TIPE/IoiaraeT n3yueHne OCHOBHOM 1 JIOTOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMbI HA OCHOBAaHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,ZlaTCHfIMI/I;

- B evaTHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. OOyyarompecs oayyaoT y4eOHyIo JIuTepaTypy Ha
a0OHEMEeHTe IO YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C MPABHJIAMH IOJIb30BaHus HaydHoi OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII00OH TOUKH MPY BBEAEHUU 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn MCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILJIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25

9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM uTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaXXJI0ro 00y4alollerocsi 3 Yucia JiMl, OJHOBPEMEHHO OCBAUBAIOIIMX JAHHYIO AUCLUILIIUHY.

INepeveHb OCHOBHOH M IOTIOHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM [T OCBOSHHS JUCLMTUIMHBI (MOMYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpamMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTeIsIMK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbnrorekn KOY.

8. IIepeyenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""IHTepHET'', HE00X0AMMBIX IJIsI
OCBO€EHHUS JUCIUILIUHBI (MO TyJIsT)

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

OTKpBITHIE BUACONEKIIMK YUeOHbBIX KypcoB MI'Y - https://teach-in.ru/?ysclid=mm93cwswnt790007055

Caiir kadenpbl TEOPUM OTHOCUTENLHOCTH Y TPABUTALUU -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota

Caiit kadenpsl TEOpHUH OTHOCHTENBHOCTH U rpaBuTarm KOV - http://toig-kazan.narod.ru/education.htm

9. MeToquuecKne yKa3aHus /st 00y4aronuxcs Mo 0CBOEHU0 JUCIHUILINHBI (MO TyJis1)

TesbHas padoTa

Bujg pador MeToanueckue peKoMeHamnuu

JICKLIVHA Heo6xoauMeim TpeboBaHUEM TSI OCBOSHUS TUCIIUTLUINHBI SIBJISICTCS TIOCEIICHIHA JISKIIUI.
B xoj1e IeKIIMOHHBIX 3aHSTHI BECTH KOHCIIEKTUPOBaHUe yuyeOHoro Matepuaina. OOpamiaTh BHUMaHUE Ha
Kareropuu, (hOpMyJIMPOBKHU. B cilydae BOSHUKHOBEHHS BOIIPOCOB 0OPAIIaThCs 32 KOHCYJIbTALMAME K
TperoaBaTesio. B xone n3yueHns QUCIATUIMHBL MaJIO OTPAaHWUYMBATHCS JIEKIUSMU, PEKOMEHTYeTCsI U3yUHTh
OCHOBHYIO JIUTEPaTypy, 03HAKOMUTHCS C JIOTIOTHUTEIILHOM JTUTEPaTypOH.

npaktuueckue | [J1aBHOe Ha3HaYeHHE MPAKTHUYECKUX 3aHATHH - O0jiee TeCHOe OOIEHHUE MPEroJaBatelist CO CTYAEHTaMHU Ha TEMBbI

3aHATUS ornpeeaEHHbIe IpernoaaBaTesieM 3apaHee. [Ipu moarotoBke TpedyeTcs: MOMBITATHCS BBITOJHUTD BCE JOMAIITHUE
3aJ1aHus ¥ MONbITaThCsl HanboJee Y€Tko chopMyIMpOBaTh HEMOHITHBIE U TIPOOJIEMHBIE STabl BOSHHUKILIKE ITPU
3TOoM. HemocpeicTBeHHO Ha 3aHATUU HYKHO OOCYIUTh BO3HHUKIIIME BOIIPOCH C IIPEoaBaTesieM.

CaMOCTOS- [Moce kaxaoi JIeKIUU CTYAEHTY ClielyeT BHUMATEJIbHO MIPOYUTATh U pa300paTh KOHCIEKT. [IoHATh Bce

MATEMATHYCCKHUE BBIKJIAAKHU U JICKAIIIHUE B UX OCHOBE (1)I/I3I/I‘-ICCKI/IC MOJIOKCHUA U JOITYIIEHNA; BOCIIPOU3BECTU BCE
BBIKJIAIKHU CAMOCTOATEIIBHO, HE I'JIAA B KOHCIICKT. BrimonanTh nim A0eJIaTh BBIKJIAJKHU, KOTOPbIE JIEKTOP
npeanucal caejaTtb CaMOCTOATEIIbHO (CCIII/I TAaKOBBIC I/IMGIOTCH).

Ecmm JICKTOP Mpeamnucali pa306paTb YacCTb MaTepurajia Ooiee HOHpO6HO CaMOCTOATEJIbHO 1O JOCTYITHBIM
NMUCbMEHHbBIM WUJIN 3JIEKTPOHHBIM MCTOYHUKAM, TO H€O6XOIII/IMO CBOCBPEMEHHO 9TO CACJIATD. HpI/I BO3HMKHOBCHHUU
KaKHX-T100 prJIHOCTCﬁ C IOHMMAHWUEM MAaTepUaia pCKOMEHAYETCA NONIPOCUTH NMOMOIIN Yy CBOUX
OJHOTI'PYHNITHUKOB UJIK COKYPCHUKOB. Taxxe MOXHO 06paTI/ITI)CH 3d IOMOIIBIO K JIEKTOPY.

CaMocTosTelIbHOe N3y4YC€HHUEC YaCTU MaTepunjia. Ecmu yacts y‘I€6HOI‘O MaTepHrala OTBEJ€HA Ha CaMOCTOATEIIbHOE
HU3y4eHue, To HCO6XOL{I/IMO MPUCTYIIUTH K 9TOMY HE3AMCEAJIMTCIIbHO MOCJIE YKAa3aHUA ITPEroAaBaTesid 1 OCBOUTH
MaTtepual B OTBEJCHHbIE UM CPOKU. MaTepI/IEUI CJIEAYCT U3YUUTD 11O JOCTYITHBIM MMCbMEHHBIM U JICKTPOHHbIM
HUCTOYHUKAM, O KOTOPbIX COO6HII/IT npenoaaBarelib.
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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
U3Y4YHTh U Pa30MTh Ha HECKOJILKO TPYIII [0 YPOBHIO Balmx 3HaHui. HE0OX0AMMO MMETh KOHCIIEKTHI BCEX JIEKIIHI
U MPAaKTHYECKUX 3aHATHI. Ha 5K3amMeHe OyayT Mpe/yIoKeHbl 3aJa4M aHAJIOTHYHbIe pa30UpaeMbIM Ha
MPAKTHUYECKUX 3AHATHSIX.

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

10. TlepeyeHp nH(OPMAMOHHBIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiECca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABJICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nmponecca 1no AMCuuIuinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cirenymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIB U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOeblo (CTOJIbI
U CTYJIbSI).

KommnbloTep 1 puHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynbTUMeaniiHas ayAUTOPHSL.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yYalonUXcsi HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHbIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 6e3 NOTEPH KaYeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [J1s1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSMH CIyXa MOJTydald MH(OOPMALMIO BU3YaIbHO, C HAPYLLIEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHe TIPOrPaMMHBIX CPE/ICTB, 00ECIIeYNBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB M YMEHHH, (DOpMHUPYEMBIX
JVCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHU ¥ CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOIMH AJIs Tepeaun MHGOPMALMHY, OPraHu3aLy Pa3InyHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTesieM, B TOM YHcile BeEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU ] BUPTYAJIHBIX JIEKLIUI C BO3MOKHOCTBIO B3aMMOEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLK KOJUIEKTUBHOMN paboThI;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[LHLIX TEXHOJIOTHI U1 OpraHu3altun (pOpM TEKYHIETro U NpOMEKYTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHHUE TIPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIUIOM WM JIMLIOM C OTpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm pome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEbHOCTH X CAAYM:

- IIPOJIOJKUTENIPHOCTH C/IAYH 3a4ETa WM 9K3aMeHa, [TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- TIPOJIOJKUTEHHOCTH MTOATOTOBKHM 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 cocraiieHa B cootBeTcTBuM ¢ TpeboBaHussMu PT'OC BO u yueOHbIM ruianoM no Harpasienuio 03.03.02 "dusuka”
¥ Tpohumio MoAroToBKM "PHU3MKa KBAHTOBBIX CHCTEM M KBAHTOBBIE TEXHOJIOTHH .
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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)

Hanpasnenue nogrorosku: 03.03.02 - dusrika

Ipodunb noaroroBky: PuU3MKa KBAHTOBBIX CUCTEM U KBAHTOBBIE TEXHOJIOTUY
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

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:
https://znanium.com/catalog/product/544800 (nata obpammenus: 13.05.2023). - Pexum ocTyna: 1mo mojimcke.

Tuxonos, A. H. lnucddepentmanshsie ypasHeHus : yueonuk / A. H. Tuxonos, A. b. Bacuibesa, A. I'. CBemtHuKoB. - Mocksa :
OU3MATIIUT, 2002. - 256 c. - ISBN 978-5-9221-0277-3. - Tekcr : 351eKTpoHHbI // JIaHb : 3JIeKTpOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/48171 (nata obpamenus:: 13.05.2023). - Peskxum nocryna: 1uist aBTOpU3.
M0JIb30BaTeIeN.
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Iporpamma pucimruiuns "duddepenunanbasie U unTerpanpisle ypaaenud'; 03.03.02 "dusuka".

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

Hanpagsnenue nogrorosku: 03.03.02 - dusrika

Ipodunb noxroroBky: PuU3NKa KBAHTOBBLIX CUCTEM U KBAHTOBBIE TEXHOJIOTUU
KBammdukanus BbITyCKHUKA: OaKanaBp

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
"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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