Iporpamma pucimruiuns "duddepenunanbasie U unTerpanpisle ypaaenud'; 03.03.02 "dusuka".
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dopma 0byueHust:_0YHOoe
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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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Iporpamma pucimruiuns "duddepenunanbasie U unTerpanpisle ypaaenud'; 03.03.02 "dusuka".

[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
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. MecTto aucnumumabl (MoayJsi) B crpykrype OIIOII BO

Hannas qucrmruiHa (MOIyib) BKMoYeHa B paszaen "B1.0.10 ducnurumast (Momym)" 0CHOBHOH MpodecCHOHANEHON
oOpazoBateibHO# Tiporpammbl 03.03.02 "dusuka (Pusnka KUBBIX CHCTEM)" M OTHOCUTCS K 00s13aTenbHol yact OITOIT BO.
OcBauBaercs Ha 2 Kypce B 3, 4 cemecTpax.

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

KOHTAKTHYIO padoTy 00y4amImuxcs ¢ npemnogasarejemM (0 BHAaAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
padoTy o0yJaomuxcs

O01mas TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIET 6 3a4eTHbIX (bie) enuHuI(bl) Ha 216 yaca(oB).

KonrakTtHas padora - 120 gaca(oB), B TOM uucie JeKuu - 48 Jaca(oB), IpaKTHUECKHe 3aHATH - 72 Jaca(oB), TaO0paTOpHBIE
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEILHOMN padoThl - O yaca(oB).

CamocrositesibHast pabota - 24 vaca(oB).
KouTposs (3auét / x3amen) - 72 yaca(oB).

Crpannua 3 u3 10.
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<I>opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 9K3aMEH B 3 CEMECTPE; IK3aMEH B 4 CEMECTpPE.

4. Conep:xanue JUCHUIUIMHBI (MOAYJs1), CTPYKTYPHPOBaHHOE MO TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBeIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-
Bcero | cgopwme | Bcero |popme | 00Ta
Tema 1. TucddepeHumanbable ypaBHeHHs 1-ro
1. [mopska c OqHOI HEM3BECTHOH (pyHKIMEH. 3 6 0 10 0 0 0 3
2. |Tema 2. YpaBHeHHUsI n-ro NOpsiaKa. 3 6 0 8 0 0 0 3
3 Tema 3. Cucremsl U epeHIManbHbIX YpaBHEHUI. 3 4 0 ] 0 0 0 2
Tema 4. DIeMeHTH TEOPUU YCTOUIMBOCTH.
4. 3 4 0 6 0 0 0 2
5 Tema 5. YpaBHEeHUS C YACTHBIMH ITPOU3BOAHBIMU 3 4 0 4 0 0 0 2
NIepBOro MOPsIIKA.
6. Tema 6. CBezieHns1 00 MHTETPATLHBIX YPAaBHEHMSIX. 4 12 0 18 0 0 0 6
7 Tema 7. DneMeHTbl BAPHAIIMOHHOTO UCUYUCIICHUS. 4 12 0 18 0 0 0 6
1 1Toro 48 0 72 0 0 0 24

4.2 Cogep:kanne JUCHUAILIHHBI (MO TyJIs1)
Tema 1. Iuc pepennuansubie ypaBHeHus 1-ro mopsiaka ¢ 0JHONH HeU3BeCTHOM (PyHKIME.

Huddepennmanbable ypaBHeHUsI 1-ro opsiaKa ¢ OAHON HeM3BeCTHON (pyHKIMen. PopMyTMpOBKa U I0KA3aTEILCTBO TEOPEM
CYILECTBOBAHUS U €IMHCTBEHHOCTH pelieHus. OCHOBHbIE MHTETPUPYEMBIE TUIBI YPaBHEHUH 1-ro nopsaka. Y paBHeHHs ¢
paszaensomuMucsa Ipou3BoaAHbMHA. OTHOPOIHBIE YPaBHEHHS NEPBOTO NOPsAKa. JIMHeHbIe ypaBHEHU IEPBOTO NMOPsAKa.
VYpaBHeHus B NoHBIX AuddepeHnnanax. Y paBHEeHNs, He pa3peIleHHble OTHOCUTENIBHO TPOU3BOIHOM.

Tema 2. YpaBHeHHS N-ro NopsiaKa.

VpaBHeHUs n-ro NOpsiAKa. Y paBHEHHs], JOMYCKAIOIIe TOHKEeHNs NopsAKa. JInHelHble ypaBHeHU: n-ro nopsigka. Obmee
pelueHe JMHEHHOTO OXHOPOAHOrO ypaBHeHHUs1. JInHeiHble HEOQHOPOJHBIE YpaBHEHHS N-ro nopsiaka. Odiee perieHue
JIMHEWHOT0 HEOHOPOIHOrO ypaBHEHHU . JIMHeHbIe OHOPOJHBIE YPABHEHUS C MMOCTOSTHHBIMU KO3 (pUIIMEHTaMU U UX
peteHue. JInHelHble HEOTHOPOAHBIE YPABHEHUSI C TOCTOSIHHBIMU KO3((UIIMEHTaMH U HAXOXAEHNUE JaHHOTO PEeLIeHUs s
Pa3IMYHBIX BUAOB CBOOOJHOrO WieHa. MeTox BapuaLiy MpOU3BOJIBHBIX OCTOSHHBIX.

Tema 3. Cuctems! gud hepeHnaIbHbIX YPaBHEHHI.

Cucrems! quddepeHnmanbabx ypaBHeHuil. HopmanbHas cucrema. Teopema CyliecTBOBaHUS U €IMHCTBEHHOCTH PELICHMUS.
Cucremsl TMHENHBIX ypaBHeHUH. CUCTeMBl OTHOPOAHBIX YpaBHeHUN. Teopemsl 0 pelieHnn. BpoHckuaH penieHus.
dynnamentanbHas MaTpua. Ooiee perenue 1 perienre 3agaun Komu B MaTpruHoii (popme. CrcteMa HEOJHOPOIHBIX
ypaBHeHuii. Ob1iee penieHue U perenue 3a1aun Ko B Marpudnoi ¢popme. HaxoskieHne MHTerpupyeMbIXx KOMOMHAIMI 17151
CHCTEMBI 1 NIEpBble UHTErpajibl. PeleHre cucreMsl ypaBHEHUIA, 3alaHHBIX B CHMMETPUYHOII (popme. MIHTerpupoBaHue cCTEMBI
I depeHIManbHBIX YpaBHEHUH MTyTeM CBeJeHHs K OJHOMY YpaBHEHHIO OoJiee BHICOKOTO nopsiika. CHCTEMBI JIMHEHHBIX
YPaBHEHUIA C MOCTOAHHBIMU KO3(ppuiieHTaMu. XapakTepUCTHUECKOEe ypaBHEHUE 1)1 OJHOPOJHON CCTEMBI U
XapaxkTepucTHUYecKHe Jncia. Pemenre oqHOpoqHoi cucTeMsl. PellieHne HeogHOpoaHOM cucTeMsl, MeTos Bapraliu
MIPOM3BOJIbHBIX MOCTOSIHHBIX. [ToHATHE 0 KpaeBbIX 3a1adax. 3anayda llItypma-Jlnyswina. @ynkuusa 'puna. Meron noctpoeHus
pynximu I'puna. Pusnyeckas uHrepnperanus ¢pyHkuun I'prHa.

Tema 4. D1eMeHTHI TEOPHH YCTONYNBOCTH.

DJIeMEHTHI TeOpUH yCTONINBOCTH. OCHOBHBIE ONPEEICHNS U MIOHATHS TEOPUN YCTOMIMBOCTU. TpHBHAIIBHOE PEIIEHHE U €TO
ycToiunBOoCTh 1o JIstmmyHoBY. IIpocTefinme THITBI TOYEK MOKOSI /151 OTHOPOJHOW CUCTEMBI IBYX YPABHEHHUH C ABYyMS
HEU3BECTHBIMH 1 X YCTOHUMBOCTb. OO MCCIeIOBAHUM Ha YCTOMYMBOCTD 10 TIEPBOMY NPHOIIKEHHMI0. MeTon (yHKLIMU
JIsmyHoBa. OcHOBHBIE TeopeMbl JISImyHOBA.

Tema 5. YPaBHQHI/IH C YaCTHBIMHU IIPOMU3BOJAHBIMHA IEPBOIo MopsijiKa.
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ypaBHeHI/IS{ C YaCTHBIMU IMPOU3BOJHbIMU IIEPBOI'O NNOPAJAKA. 0611166 pemieHune JIMHEWHOT'O YpaBHEHUA. 321,[13‘{21 Ko A
JIMHEWHOT'O YpaBHEHMA; YPABHECHUSA XapPAKTEPUCTUK; BEKTOPHBIC JIMHUW U BEKTOPHLIE MMOBEPXHOCTU; TEOMETPUICCKAA
HUHTEpHpETAlIA. O6I.[ICC pemeHne KBa3WJIMHEHHOTO YpaBHEHUA. Pemenne Kommm JJIA KBa3WJIMHEHHOTO YpaBHEHUA. HpI/IMepLI.

Tema 6. CBegennsi 00 HHTErpaJbHBIX YPABHEHUSIX.

Vpasuenust @pearonbma u Bonbreppa I u I pogos. CoOcTBeHHBIE 3HAUSHUS U COOCTBEHHbIE (DYHKIIMH UHTErPAIbHOTO
OJJHOPOZIHOTO ypaBHEHHMsI. VIHTerpanpHble ypaBHEHHS C BBIPOKACHHBIM siapoM. Teopemsl @penronsma. CyliecTBOBaHHE U
€IMHCTBEHHOCTH peleHns ypaBHeHust Ppearonsma. CBefeHNs 0 PUOIMKEHHBIX METOaX PEIICHNsT MHTETPATIbHbBIX
YpaBHEHUIA.

Tema 7. DieMeHTHI BAPHAITHOHHOTO HCYNCJIEHHS,

JluHeliHOe HOPMIPOBaHHOE MPOCTPaHCTBO. [IpocTpaHCTBO HENMPEPHIBHBIX (DYHKIMI. DMCHIOH-OKPECTHOCTD M PACCTOSTHHE
Mesx 1y Toukamu. Onpenenenne ¢pyHKIMoHaIa. HenmpepbBHOCTh, TMHEHHOCTD (DYHKIMOHAA. DKCTpeMyM (DyHKIFOHAIA.
Bapuanms ¢ynkimonana. Heo6xoaumoe ycnoBue skcTpeMyMa (pyHKIMoHana. OCHOBHasI JleMMa BapHALMOHHOTO UCYKCIICHHUSI.
VpaBHeHue Diinepa. Y pasaeHue Dinepa-Octporpaackoro. BapuarronHas 3agava ¢ MOJBMKHBIMU TPAaHUIIAMHE TSI
npocTeimero (pyHKIMoHaa. Y CI0BHS TPAaHCBEPCAIBHOCTH. 3a7ava C MOIBMKHBIMU TPAHULIAMHU AJ1s1 (PYHKIMOHAA,
3aBHCAILETO OT ABYX (DYHKLIMIA OJHOrO He3aBHCUMOTo aprymeHTa. Ilose skcrpemaneid. ¥Ycnosue Akoou. PyHkms
Beiiepiurpacca. JloctatouHble yCIOBHS 9KCTpeMyMa (DyHKIMOHAIA. BaprannoHHbIe 331441 Ha YCIOBHBIA SKCTPEMYM.
[punoxeHns BapHalMOHHOTO MCYMCIIEHHS K 331a4aM MEXaHUKH U (PU3HKH.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCeYeH s JJIsi CAMOCTOATEJIbHONH Pa60Thl 00yJaIOIUXCS M0
U CIHILIIHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOMHSETCS MO 331aHUI0 ¥ IPH METOOUIECKOM PYKOBOJCTBE MperofiapaTeis, HO 6e3
€ro HeroCPeACTBeHHOro yyactust. CamocTosTebHast padoTa MoApasAeNseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yJAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTAEIbHBIX TeM (Pa3aesioB) AUCHMIUINHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSITENIbHOM paboThl 00yJaloIrecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aH1s1, HANIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKyIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 0 JUCIUIUIVHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPaTypPOH U 3JIEKTPOHHBIMY 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsizok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaATEIbHON JEATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, MporpaMMaM ClieUAIMTETa, IPOrpaMMaM MarkCTpaTyphl (YTBEPKICH IIPUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®enepanuu ot 6 anpesst 2021 roga Ne245)

ITucbmo MunuctepceTBa oopasopanust Poccutickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "O0 akTMBU3AIMH
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/ieHuit"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBaresbHoro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbIil yHUBEpCUTET"

INpaBuna BHyTPEHHEro pacropsAaka (eaepalbHOro rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEkACHHS BBICIIETO
npodeccuoHansHOro oopaszosanus "Kazanckuil (IlpuBosnkckuii) penepanbHelil yHuBepcuTeT"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETa
EqWorld MMP MATEMATUYECKIX YPABHEHMI - https://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm
Caiit kaeapsl TEOpUM OTHOCUTENILHOCTH U IpaBUTALMH - http://toig-kazan.narod.ru/education.htm

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

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHAaJIbl, HAIIPABJICHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEACTBA TEKYILEro
KOHTPOJISl M OLIEHOYHBIE CPEACTBA MIPOMEKYTOUYHOM aTTECTAIHH.

B ¢oHzie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeayloiast HHMOpMaIys:

- COOTBETCTBHE KOMIIETCHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCLIUILTUHE (MOYJI0);

- KpUTEpHUH OLIeHNBaHUsI C(POPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- ONMCAHUE MOPSIIKA TPUMEHEHUS U MPOLIEAYPbl OLEHUBAHMS JJIs1 KaXJOro OLEHOYHOT'O CPEJICTBA;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXKJOTO OIIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUEHOYHBIX CPEACTB, BKJIIOYada Tpe60BaHI/IH, MMPpEeAbABIACMBIC K HCﬁCTBHHM o6yqa10uu/1xc;[, AE€MOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipumoxkenun 1 K mporpaMme JUCHUTLTHHBL (MOIYITIO).

SAEKTPOHHBH
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7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe TUCITUILIMHBL (MOJYJIsI) TIPpEIIoIaracT u3y4eHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOJXKeT OBITh JIOCTYITHA OOYYAIOIIAMCS B OTHOM M3 IBYX BApPUAHTOB (JILOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY noroBopos ¢
[PaBOOOJIAATENISIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaromuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OH TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCoNb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25

9K3EeMILIIPA) KaXKA0T0O U3 U3/IaHNi OCHOBHOM JINTepaTypsl 1 He MeHee 0,25 3K3eMIuIsipa AOTOTHUTEIHON JINTEpaTyphl Ha
Ka)k10ro 00y4JaloIerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLHIUIMHY.

[epeueHb OCHOBHOI M JOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k paboyel mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHNH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIagaTe sIMU JIEKTPOHHBIX M3/IaHWI U TPY N3MEHEHNH KOMIUTeKToBaHus (oHnoB HayuHoi 6ubmorekn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHKANUMOHHOI ceTH ""IHTepHeT'', HE00XO0AMMBIX JIIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

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

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

Caiit kadenpsl TEOpUH OTHOCHTENLHOCTH U rpaBuTaiiu KOV - http://toig-kazan.narod.ru/education.htm

9. MeToquyecKne yKa3aHus /st 00y4arouxcs M0 0CBOEHUI0 JUCIHUILIMHBI (MO TyJis1)

TenbHas paboTa

Bujg pador MeToauueckue peKoMeH Al
JIEKLINH Heo6xonumbIM TpeGOBaHMEM IS OCBOSHUS JUCIUIUIMHBI SBJISETCS MOCEIIEHUH JIEKIIIH.
B xo[e JIeKIMOHHBIX 3aHSTHI BECTH KOHCTIEKTUPOBaHKe yyeOHOro Mateprana. OOpaiarh BHUMaHUe Ha
Kareropud, bOpMyJIMPOBKH. B cilydae BOSHUKHOBEHHS BOIIPOCOB 00pAIaThes 32 KOHCYIbTAIMAMH K
TpenojaBaTemo. B xone n3yvyeHns ANCIUIUIMHB MaJIO OTPaHMYMBATHCS JIEKIUSMY, PEKOMEHIYeTCsl H3YIUTh
OCHOBHYIO JINTEPATyPy, O3HAKOMHTBCS C AOTOTHUTEIBHON JINTEPATyPOH.
npakTrieckre | [1aBHOe Ha3HaueHMe MPaKTUYECKUX 3aHATHH - Gosiee TecHOe OOIIeH e MPeroJaBaTeisi Co CTYIeHTaMH Ha TeMBbI
3aHATUA olpesieNIEHHbIE Tperno/iaBartesieM 3apanee. [1pu moaroroBke TpedyeTcs MOMBITATHCS BHITOJHUTH BCE IOMAITHUE
3aJaHus ¥ MONBITaThCsl HanboJee Y€TKo chopMyIIMpOBaTh HEMOHSITHBIE M TIPOOJIEMHBIE STalbl BOSHHUKILIKE ITPH
aToM. HenocpeacTBeHHO Ha 3aHATUM HYKHO 0OCYANTH BO3HUKIIIKE BOTIPOCHI C IPENO/IABATEIEM.
CaMoCTOSI- IMoce Kax o JEKIUU CTYASHTY CJIeAyeT BHUMATEIbHO POYUTATh U pa3o0paTh KOHCIEKT. [IoHATh Bce

MATEMATHYCCKUE BBIKJIAAKHW U JICKAIIIHME B UX OCHOBEC (1)I/I3I/I‘-ICCKI/IC MOJIOKCHUA U JOITYIIEHWA; BOCIIPOU3BECTU BCE
BBIKJIAIKHU CAMOCTOATEIIBHO, HE I'JIAA B KOHCIICKT. BrimonanTh nimm A0CJIaTh BBIKJIAJKHU, KOTOPbIC JICKTOP
npearnucai caejaTtb CaMOCTOATEIIbHO (CCIII/I TAaKOBBIC I/IMGIOTCH).

Ecmm JICKTOP Mpeamnucal pa306paTb YacCTb MaTepurajia Ooiiee HOHpO6HO CaMOCTOATEJIbHO 1TO JOCTYITHBIM
MMUCbMCHHbBIM WJIM 3JIEKTPOHHBIM MCTOYHUKAM, TO H€O6XOIII/IMO CBOCBPEMCHHO 9TO CACJIATb. HpI/I BO3HHMKHOBCHHUH
KaKHX-100 prﬂHOCTeﬁ C IOHMMAHWUEM MAaTepUajia pCKOMEHAYCTCA NONIPOCUTH NMMOMOIIN Yy CBOUX
OJHOI'PYHNITHUKOB UJIK COKYPCHUKOB. Taxxe MOXHO O6paTI/ITI)CH 3d IOMOILIBIO K JICKTOPY.

CaMocTosTelIbHOS HU3y4YCHHUC YaCTU MaTepuja. Ecmu yacts y‘I€6HOI‘O MaTepuala OTBEJ€HA Ha CaMOCTOATEIIbHOE
HU3y4eHue, To HCO6XOJII/IMO MNPUCTYIIUTb K 9TOMY HE3AMCAJIMTCIIbHO MOCJIC YKAa3aHUA IIPEroaaBaTe]id 1 OCBOUTH
MaTtepual B OTBEJCHHbIC UM CPOKU. MaTepI/IEUI CJIEAYCT U3YUUTD 11O JOCTYITHBIM MMCbMEHHBIM U JICKTPOHHbIM
HUCTOYHUKAM, O KOTOPbIX C006HII/IT npenoaaBartelib.

9K3aMCH

V Ka)J0ro CTyJeHTa Ha pyKax J0JKEH ObITh ITOJHBIN CITUCOK BOITPOCOB [Tt 9K3aMeHa. MIX MOKHO TIATeIbHO
W3YYUTh U Pa30MTh HA HECKOJIHKO TPYIIIT 110 YPOBHIO Ballux 3HaHUA. HeoOX0AMMO UMeTh KOHCIIEKThI BCEX JICKITHIMA
Y MpaKkTUYecKuX 3aHsAThid. Ha sx3amene OyayT HpeaioKeHbl 3a1a4i aHAJIOTHYHbIe pa30rupacMbiM Ha
MPAKTUYECKUX 3aHSITUSIX.

He crout u3berarth MoceiieHrst KOHCY/IbTalliK - Ha Hel MOKHO YTOYHUTSH Y MPerogaBatesis BCe, YTO OCTaIoCh
HEIOHSTHBIM.

Crpanuua 6 u3 10.
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10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayJUTOPUHM JIJIsI KOHTAKTHOUN pa0oThI C MpernoaBareieM, YKOMIUIEKTOBAaHHbIE CIIeUAIM3UPOBAHHON MeOebIo (CTOJIbI
U CTYJIbS1).

Kowmribiotep 1 npuHTEp 7151 pacnieyaTKy pa3laTOYHbIX MATEPUATIOB.

MynbTrMeaniHAS Ay AUTOPHUSL.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BoCHpHATHE UH(POPMALIUK 00YUAIOLIUMUCS MHBAMIAMH U JIMIAMU C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMH 3[J0POBBSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3[aHME KOHTEHTa, KOTOPBIiA MOXHO IPEICTABUTH B PA3IMUYHBIX BUAAX O3 MOTEPH JAAHHBIX WK CTPYKTYPBI, IPEIyCMOTPETh
BO3MOJKHOCTh MacCIITAGMPOBAHUSI TEKCTA U N300pakeHui Oe3 MOTepr Kav4ecTBa, MPeLyCMOTPETh HJOCTYIIHOCTh YIIPABJICHHUS
KOHTEHTOM C KJIABUATYPHI;

- CO3/IaHKEe BO3MOXKHOCTEH JIJ1s1 00YUAIOIINXCSl BOCIPUHUMATD OJTHY U TY ke MH(MOPMAIIMIO M3 Pa3HbIX KCTOYHUKOB - HALIPUMEP,
TaK, YTOOBI JIMI[A C HAPYIICHUSIMH CIIyXa MOJTyYaid HHDOPMAIIMIO BU3YATbHO, C HAPYIIICHUAME 3PEHUS - ayIHAIBHO;

- IPUMEHEeHIe IPOrPAMMHBIX CPEICTB, O0ECIICUNBAIOIINX BOZMOKHOCTh OCBOCHHS HABBIKOB U yMEHUIA, (POPMHUPYEMBIX
JWCLUIUIMHOM, 3a CYET alIbTePHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JIA00PATOPUil M CUMYJISILIOHHBIX TEXHOJIOTHI;

- IpUMEHEHHe UCTAHIIMOHHBIX 00Pa30BaTe/IbHBIX TEXHOJIOIUH Isl Tiepeaayun MHGOPMAIMHI, OPraHU3aIN Pa3IUIHbIX (OpPM
WHTEPAKTUBHON KOHTAKTHOMN PaboThl 00YYAIOIIErocs ¢ MpernojaBareieM, B TOM YKClie BeOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI /151 TPOBECHHs BUPTYATIbHBIX JIEKIMI C BO3MOXHOCTBIO B3aUMOJICHCTBHS BCEX YUYACTHUKOB TUCTAHIMOHHOTO
00y4eHus1, MPOBEeJEHNsI CEMUHAPOB, BBICTYIUICHHSI C TOKJIAJAMHU U 3aIUTHI BHITOJTHEHHBIX PaboT, MPOBEICHUS TPEHHHIOB,
OpraHM3aliK KOJUIEKTUBHON paboThI;

- IPUMEHeHNe AUCTAHIIMOHHBIX 00PA30BATEIbHBIX TEXHOJIOI Uil VTSl OPraHu3aluy (hOpM TEKYIIEro U IPOMEKYTOIHOTO
KOHTpOJIST;

- yBeNIMYEHHE TIPOJIOJIKUTELHOCTH CIaur O0YYAIONMMCST MHBATUIOM HJIM JIMIIOM C OrPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3I0POBbSI
(hopM TPOMEKYTOUHO# aTTECTAIMH MO OTHOIIEHUIO K YCTAHOBJICHHOW MPOIOJIKUTEILHOCTH MX COAYH:

- IPOZIOJKUTENIFHOCTH CIAYM 3a4€Ta WM 9K3aMeHa, [IPOBOAMMOrO B MMCbMEHHOM (hopMe, - He Gosiee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKYM 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBanussMu PI'OC BO u yue6HbIM TutanoM no Harpasienunio 03.03.02 "dusuka”
Y IpoIITI0 MOArOTOBKY "®PU3MKa KUBBIX CUCTEM".

SAEKTPOHHBH
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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

IIpocuss noaroroBku: PHU3MKa KHUBBIX CHCTEM
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

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: 13.05.2022). - Pexxum jrocTymna: 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: 13.05.2022). - Pexxum jrocTymna: Uist aBTOpU3. MOJIb30BATEIICH.

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 obpamenust: 13.05.2022). - 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 (nara obpamenwus: 13.05.2022). - Pexxum 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: 13.05.2022). - 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: 13.05.2022). - Pexum 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: 13.05.2022). - 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 ob6pamenus: 13.05.2022). - 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: 13.05.2022). - Pexum ocTymna: mo MoArucKe.
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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 (mata obpammenus: 13.05.2022). - Pexum ocTymna: 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:: 13.05.2022). - Pesxnm nocryna: 1uist aBTOpU3.
M0JIb30BaTeIeN.
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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

Hanpagsnenue nogrorosku: 03.03.02 - dusrika

IIpocuis noaroroBky: PHU3MKa KHUBBIX CHCTEM
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON 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
"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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