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Mporpamma ancumnnnHbl "Teopust OyHKUMM KOMNNEKCHOro nepemerHoro"; 16.03.01 "TexHuyeckas counsnka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnnHbl "Teopust OyHKUMM KOMNNEKCHOro nepemerHoro"; 16.03.01 "TexHuyeckas counsnka".

Mporpammy nomMcuunnnHel paspaboTan(a)(n) LOUEHT, K.H. (poueHT) Oavwes P.A. (Kachenpa Teopvu 0THOCUTENBHOCTHU U
rpasutaunm, OToeneHune cousnkn), Rinat.Daishev@kpfu.ru ; ctapwmin npenogasarens, K.H. KawapruH MN.E. (Kadenpa
TEOpUN OTHOCUTENbHOCTK K rpasnTaummn, OToeneHne gpusnkm), Pavel.Kashargin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHu npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrikK-2 CNocoBHOCTbIO NPUMEHATb METOAbI MaTEMATUYECKOr0 aHanMaa, MooenMpoBaHusl,
ONTUMM3ALNN N CTATUCTUKU ONS PELLeHNs 3a8a4, BO3HUKAOWMX B X00e
NPOgOEeCCUNOHaNbHOW OeATe/IbHOCTHU

O6y4atoluniics, OCBOVBLINIA OUCLUMUMNVHY (MOOYNb):

JlonxeH BnapeTb:

MeToLaMun NHTErpupoBaHns U ouddepeHLMPoBaHNS GOYHKLUN KOMMIEKCHOMO NepeMEHHOro, MetTogamm
onepaunoHHOro ncHncneHns, npuémamm paboTbl C PSOAMN aHANUTMYECKUX COYHKUWIA, YMETb MCMONb30BaThb 3TK
MOHATUS U METOLbI NPV PeWweHnn 3a8ad, BO3HMKAWMX B TEOPETUYECKON N MaTeMaTNYeCKOM on3sukKe.

JlonxxeH 0eMOHCTPMpPOBaTh CMOCOBHOCTL Y FTOTOBHOCTb:

BbIYMCNSATb MPOU3BOAHBIE U MHTErPanbl PYHKLMN KOMMNEKCHOrO NEPEMEHHOrO;

pasnaraTb OyHKUMUN B CTEMEHHbIE PALabI,

NPUMEHATb Bbl4eTbl MPU BbIMNCNEHUN KOHTYPHbIX MHTErpanos, HeCO6CTBeHHbIX MHTEerpanos;

NPUMEHSATb METOAbI ONEPALIMOHHOI0 UCHYNCIIEHNS NMPU PELLEHN AMdddEePEHUMANBHbBIX N MHTErPanbHbIX YPaBHEHWIA;

MCnosib30BaTthb 3TU MOHATUSA U METOAbI NPW PELLEeHN 3aAa4, BOSHUKAIOIWNX B TEOPETUYECKON N MaTeMaTtn4eckon
doun3nke.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO

HaHHas gucuunnuHa (mogynb) BkatodeHa B pasgen "61.B.0O4.10 OucuunnmHel (Mogynun)" OCHOBHOWM NPOeCCNOHANbHOM
obpaszoBatenbHoi nporpammbl 16.03.01 "TexHn4eckas domanka (He NpeayCMoTPeHo)" 1 0THOCKTCS K 06513aTeNbHbIM
AVCunnInHam.

OcBauBaeTcs Ha 2 Kypce B 3 CeMecCTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHYyI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

Obwas TpyLoeMKOCTb AUCLMMNAUHBI cOCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTtakTHasi paboTa - 60 yaca(oB), B TOM 4Ynucne nekuun - 24 yaca(oB), npakTnyeckme 3aHsTus - 36 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositenbHas pabota - 30 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 18 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNHBIL: 3K3aMeH B 3 cemMecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl oncumnianHbl / UX TPYAOEMKOCTb CamocTtositTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. KomnnekcHble yucna u
1.|apndomeTnyeckre onepauuun Hang 3 5 7 0 6
HUMUA.
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Mporpamma ancumnnnHbl "Teopust OyHKUMM KOMNNEKCHOro nepemerHoro"; 16.03.01 "TexHuyeckas counsnka".

Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUA paboTbl
Tema 2. doyHKUMM KOMMNEKCHOro
2. NepeMeHHOro 3 5 / 0 6
3.[Tema 3. ViHTerpan u ero ceoicTsa. 3 5 7 0 6
4.[Tema 4. CteneHHble psaabl. 3 5 7 0 6
5. Tema 5. OnepaunoHHOE NCHUCTIEHME. 3 4 8 0 6
Toro 24 36 0 30

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. KoMnnekcHble yucna v apuchmetTuyeckue onepauum Hag HUMN.

KomnnekcHble yncna n apudmMeTmyeckue onepaumm Han HAMU. KomnnekcHas nnockocTb. TpuroHoMeTpuryeckas dopma
KOMMNEKCHOro Yncna. BosseneHuwe B Lenyto cTeneHb. MI3aBneyeHme KOpHs n - o cteneHun. Bo3seneHne B KOMANEKCHYO
cTeneHb uucna e. JlorapngM KOMMEKCHOro Ynicna. BosseneHue B KOMMNEKCHYIO CTENEHb KOMMNEKCHoro yucna. MNpegnen
nocnenosaTenbHOCTU. HeobxoamMble 1 [OCTATOYHBIE YCNOBUS CXOOUMMOCTM NOCNENOBaTENBHOCTU. HeorpaHmyeHHas
nocnefoBaTenbHOCTb. MNonHas koMnnekcHas NnockocTb 1 cpepa Pumana.

Tema 2. pyHKLUN KOMNNEKCHOro nepeMeHHoro

OnpegneneHune oyHKLMM KOMMAEKCHOrO nepemeHHoro. OgHo3Ha4YHOCTb. OQHONNCTHOCTL. KprBble HA KOMMNEKCHOWA
nnockoct. OLHOCBA3HbIE Y MHOTOCBA3HbIE obnacTu. MNpenen oyHKLMM KOMMNEKCHOro NepeMeHHoro. HenpepbiBHOCTb
PYHKLLM KOMMNEKCHOMO NepeMeHHOro. OCHOBHbIE TEOPEMbI O HEMPEPBIBHBIX B 3aMKHYTON 061acTu (oyHKLUMSIX.
MpoussogHas, audbdpepeHuman. Ycnosus Kowu - Pumana. AHanutuyeckas (perynsipHas) doyHKUMs B ToUKe, B obnacTu.
CB#3b C rapMOHUYECKMMN CDYHKUMAMK. [TeoMeTpuyeckas nHtepnpetaumns nponssonHon B Todke. KoHgopMHoe
otobpaxeHue. Obwue npuHuunbl. JpobHo-nnHeiHoe oTobpaxeHue. dyHkums Xykosckoro. MpocTeiiwme
aneMeHTapHble PyHKUMK ,,. OBnacTn 0gHONNCTHOCTU U COOTBETCTBYOWMNE 0TOBpaxXeHns. BeTBU 1 ToUkM pasBeTBneHNs
Ona pagvikana, norapudgma.

Tema 3. UHTerpan n ero cBOMCTBA.

WHTerpan v ero ceoiicTea. MHTerpanbHas Teopema Koww oisi 0AHOCBSI3HOM 06nacT 1 MHOrOCBSI3HOW obnacTy.
MepBoobpasHas. dopmyna HetoToHa-JenbHuua. MHterpan trna Koww. CylecTBoBaHMe Npou3BoaHoi nioboro nopsiaka
ONs aHanMTUYeCcKon cpyHKUMK. Paabl Yyucnosble 1 OYHKLMOHANbHbIE.

PaBHOMepHas cxoaMMOCTb Anst oyHKLMOHANBHOrO KOMMekcHoro paga. MpusHak Beieplutpacca paBHoOMepHoii
CXOAMMOCTY cpyHKLMOHanbHoro psaa. CBocTBa CyMMbl paBHOMEPHO cxoasierocst psiaa. MNouneHHoe
ANPIEPEHLMPOBAHNE U MHTErPUPOBaHME PSAOB.

Tema 4. CteneHHble pafbl.

CTeneHHble pAanbl. Teopema Abens. prr CXOAQNMOCTMN. HyJ'IVI aHannTn4eckom PyHKUMN 1 €QUHCTBEHHOCTb onpeaeneHns
aHannTnyeckom pyHKUMN. Psan }'IopaHa. PasnoxeHue B pan J'IopaHa B KOnbLe. |/|3OI'II/IDOBaHHbIe 0cobble TOYKMN.
KJ'IaCCI/Iq.)I/IKaLI,I/ISI MN30TINPOBaHHbIX 0CcobbIx TOYek. Teopvm Bbl4eTOB. OCHOBHblE TeopeMmbl. rlpI/IJ'IO)KeHI/IFI K Bbl4HMCNEHNIO
MHTEerpasos.

Tema 5. OnepauoHHOE UCUUCEHMneE.

dyHKkums-opuruHan. NsobpaxeHune nnn npeobpasosaHue Jlannaca cpyHkummn-opuruHana. OcHoBHasi Teopema asist
npeobpasosaHus Jlannaca. CeolicTBa npeobpasosaHus Jlannaca. Tabnvua nsobpaxeruii. AudpdpepeHumnposare
opurvHana n n3obpaxexus. IHTerpnposaHue opurmHana u nsobpaxeHus. TeopeMbl 3ana3nbiBaHUS Y CMELLEHUS.
Ceeprtka opurnHanos. ®opmyna [dioamens. OnepaunoHHbIn METOA, peleHns auddepeHumnanbHbIX YypaBHEHNIA.
MpunoxeHns onepaLmoHHOro UCHNCNEHNS K pacHeTy SN1eKTPUHECKnxX Lene.

5. MepeyeHb yue6HO-MeTOAMUYECKOr0 06ecneyeHus Ajisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolLyxcs BoIMOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHYto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YnutaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BINONHSAT 3a4aHUsi, HANpPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusaumsi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NMTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:
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Mporpamma ancumnnnHbl "Teopust OyHKUMM KOMNNEKCHOro nepemerHoro"; 16.03.01 "TexHuyeckas counsnka".

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
MexayHapoHblii Hay4YHO-06pasoBatenbHblii caiiT EqWorld - eqworld.ipmnet.ru/indexr.htm
YuebHble 1 MeToauyeckne nocobus, BoinylleHHble Ha kadenpe TOUl™ - http:/toig-kazan.narod.ru/education.htm

YyebHble 1 MeToamyeckre nocobus, BbinyWweHHbIE Ha kadeape TOMI -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

6. dOoHA OLEeHOYHbIX CPeaCcTB MO AucUUNIuHe (MOOYNI0)

DOH/ OLIEHOYHbIX CPeaCTB Mo AUCUMUNANHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPECTB BK/HOYaET OLEHOUHbIe
cpencTBa TEKyLEero KOHTPONSA 1 OLEHOYHbIe CPEICTBa NPOMEXYTOUYHOM aTTecTalum.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS creayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3dynbTataM 06y4eHus Mo LUCLUMNIMHE (MOLYNiO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKIM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHUs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPWM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNouas TpeboBaHus, NpeabsBnsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHns pas3nuyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'IpvmoerMM 1K nporpammMe gucumnianHbl (MO,D,yJ'IIO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnanHbl (MOaynsi) npegnonaraeT M3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT BbiTb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapUaHTOB (M60 B 060MX N3 HIX):

- B 3NIEKTPOHHOM BUE - YEPEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBunamy nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBEAEHMM 0OYYaIoLLMMCS CBOEMO NI0rMHA 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHMM NevaTHbIX N3aaHnin GubnnoTeyHblin
oOoHA, OomXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnngapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMTNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 41 OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimu SNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

YyebHo-0bpasoBatenbHas usmko-mMateMaTmyeckas bubnuoreka - http:/eqworld.ipmnet.ru/ru/library.htm
YyebHble nocobusi kadpeapbl TOWI™ - http://toig-kazan.narod.ru/education.htm

YyebHble nocobus kacpenpsl TOUI™ -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn Heobxoanmbim TpeéoBaHVIeM 0159 OCBOEHUS OUCLNMNINHBI BNSIETCS MOCEIEHNA NEKLUWIA.

B xoOe neKunoHHbIX 3aHSATUIA BECTU KOHCNeKTnpoBsaHne y'-|e6Horo martepuana. O6an.laTb BHMaHmne
Ha KaTteropum, OoOpMynnpoBKN. B cny4yae BO3HMKHOBEHKSA BOMPOCOB O6an.l,aTbCﬂ 3a KOHCyNnbTaunsamm
K npenogaesartento. B xone n3ydeHnsa ancumnnmHbl Masio orpaHn4mBaTbCs nekunsamMm, pekoMeHnoyeTcs
M3y4nNTb OCHOBHYIO nnTepartypy, 03HaAKOMUTbCA C LOMONMHNTENIbHOW nMTepaTyp0|7|.

npakTuyeckme | [naBHoe HasHaYeHVe NPaKTUYEeCKNX 3aHATUI - Gonee TecHoe o6l eHKe npenoaasaTens co

3aHsATUA CTyIeHTaMu Ha TeMbl onpegenéHHbie npenoaasartenem 3apaHee. MNpu noarotoeke Tpebyercs
NonbITaTbCS BLINOAHWTL BCE JOMaWHWe 3a0aHus 1 nonbiTatbes Hanbonee YETKO cPOpMynnpoBaThb
HEMOHSITHble U NPo6NeMHble aTanbl BO3HMKLWME NPY 3TOM. HenocpeNCTBEHHO Ha 3aHATUN HYXHO
06cyanTb BO3HUKILME BONPOCHI C NpenofasaTenem.

camocTos- | [Mocne kaxaoi nekuun CTyaeHTy crnedyeTt BHUMATENbHO NpoYnTaTth U pasobpartb KOHCMEKT. [MoHSATb
TenbHas BCE MateMatuyeckne BbiKNamnku 1 nexaliue B MX OCHOBE (OU3NYecKne NonoXeHUs 1 AonyLeHNS;
pa6oTa BOCMPOW3BECTU BCE BbIKNAAKN CAMOCTOSATENbHO, HE MMAOS B KOHCMEKT. BbiNonHMTL Unu aoaenatb
BbIKNaAKW, KOTOPblE NEKTOP npeanucan caenaTtb CaMOCTOSTENIbHO (€CNW TaKoBble NMEoTCS).
Ecnu nexTop npeanucan pasobpatb YacTb MaTepuana 6onee noapobHO CaMOCTOATENbHO MO
[OCTYMHbIM MUCbMEHHbIM UK 3NIEKTPOHHbBIM NCTOYHMKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
caenatb. [py BOSHUKHOBEHUM KaKuX-NMBO TPYOHOCTEN C NOHUMaHMeM Matepuana pekoMeHayercs
MOMPOCMUTb MOMOLLM Y CBOVX OOHOrPYMMHUKOB MW COKYPCHMKOB. TakXe MOXHO 006patutbhes 3a
MOMOLLBIO K NEKTOPY.
CaMocTosiTenbHOe U3ydyeHue Yact matepuna. Ecnv yacTb yduebHoro matepmana oTsefieHa Ha
CaMOCTOSATENbHOE M3yYyeHne, TO HeOBXOAMMO MPUCTYMUTbL K STOMY He3aMeaIMTeNbHO Nocne yKasaHus
npenoaasatens 1 0CBOUTb MaTepwan B 0TBeAeHHble UM Cpoku. MaTepman cneayet usydnTb no
[OCTYMHbIM MUCbMEHHbIM 1 3M1EKTPOHHBIM UCTOYHMKAM, O KOTOPbIX COOBILMT NpenoaasaTe/b.

aK3aMeH Y Kax[Zoro CTyoeHTa Ha pykax [onxeH ObiTb NONMHbIA CIMCOK BOMPOCOB A5 ak3ameHa. Vx MoxHo
TILATENbHO N3Y4nTb U Pa3buTb HA HECKOMBKO rPynn Mo YPOBHIO BaWUX 3HaHWiA. Heobxoaoumo nveTtb
KOHCMEKTbI BCEX NEKUWIA N MPaKTUYECKMX 3aHATWIA. Ha ak3ameHe BynyT npennoxeHbl 3a4aqu
aHanornyHole pa3bupaembiM HA NPAKTUYECKKX 3AHATUSIX.

He ctonT naberatb noceleHns KOHCynbTauumn - Ha Heln MOXHO YTO4HUTbL Y npenonasatens Bce, 4To
OCTaNnoCb HEMOHATHbIM.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunInHe (MOAyno), BKNOYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTIONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNVHBI (MOZYNS).

11. OnucaHne mMaTepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npoecca no aucuunInHe (Mogynio)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre o6pasoBaTtenbHOro npoLecca no AucumnavHe (Moaynio) BKIoYaeT B cebs
cnenylowmne KOMNOHEHTbI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMAaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayanTopun ons KOHTaKTHOW paboThl C NpenonasateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12, Cpeﬂ,CTBa apgantauumumv npenopgasaHusi oguCcUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pPOBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeTodbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX Nob30BaTeNen;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpebosaHusMu ®FOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 16.03.01
"TexHnyeckas pmsmka" n Npounnio NOAroTOBKN "He NpeayCMOTPEHO".
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61.B.0.10 Teopus ¢byHKLMM KOMIIEKCHOIO NepeMeHHoro

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpodpunb NOArOTOBKM: HE NPELYCMOTPEHO
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. Teopus goyHKLMIA KOMMNEKCHON nepemMeHHoi: y4ebHuk / A.l". CeewHrkos, A.H. TuxoHos, - 6-e usa. - M.:
DPUBMATIINT, 2010. - 336 c.: ISBN 978-5-9221-0133-2 - Pexxum goctyna: http://znanium.com/catalog/product/544573

2. Tyranbaes, A. A. DyHKUMU KOMMNEKCHOrO NEPEMEHHOr0 [ONeKTPOHHbIN pecypc] : yueb. nocobue / A. A. TyraHbaes. -
M.: ®JTMHTA, 2012. - 48 c. - ISBN 978-5-9765-1406-5 - Pexum goctyna: http:/znanium.com/catalog/product/462669

3. Teopust chyHKUMIA KOMMIEKCHOMO NEPEMEHHOTO : y4ebHuk / E.C. MonoBuHkuH. ? M. : UHDPA-M, 2018. ? 254 ¢. ?
(Bbicwee obpasosaHue: bakanaspuar). ? www.dx.doi.org/10.12737/6014. - Pexum goctyna:
http://znanium.com/catalog/product/945532

4. Manbiwesa, H. B. ®yHKUMM KOMNNEKCHOrO NEPEMEHHOr0 [ONeKTPOHHbIN pecypc] : Yueb. ans By3os./ H. b. Manbiwesa,
O. P. PoseHnopH ; Mog pen. 3. P. PozeHnopHa. - M.: PUSMATIIUT, 2010. - 168 c. - ISBN 978-5-9221-0977-2. - Pexum
noctyna: http://znanium.com/catalog/product/544726

JononHntenbHas nuteparypa:

1. Kapaces, W.I. Teopus doyHKLIMIA KOMMIEKCHOrO NepeMeHHOro [9nekTpoHHbIA pecypc] : yuebHoe nocobue / W.T1.
Kapaces. ? OnekTpoH. naH. ? Mocksa : dusmarnut, 2008. ? 216 c. ? Pexum goctyna: https://e.lanbook.com/book/2190.
? 3arn. ¢ akpaHa.

2. Mocuuenbckas, J1.H. Teopus coyHKLMIA KOMMNIEKCHOW NEPEMEHHON B 3aa4ax 1 ynpaxXHeHNsX [ONeKTPOHHbIN pecypc]
: y4ebHoe nocobve / J1.H. Mocuuenbckas. ? 9nekTpoH. aaH. ? Mocksa : duamatnnt, 2007. ? 136 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/59465. ? 3arn. ¢ akpaHa.

3. Bonkosbickui, J1.1. COopHUK 3aaa4 N0 TEOPUN GOYHKLIUIA KOMMNEKCHOIO NEPEMEHHOMO [DNeKTPOHHBIN pecypc] :
yuyebHoe nocobwve / N1.. Bonkosbickwia, [.J1. NyHu, .. ApamaHoBuy. ? 9nekTpoH. aaH. ? Mocksa : duamartnuT, 2006. ?
312 c. ? Pexum poctyna: https://e.lanbook.com/book/2763. ? 3arn. ¢ akpaHa.

4. WabyHuH, M.W. Teopns coyHKLMIA KOMMIEKCHOTO NEPEMEHHOr0 [DNeKTPOHHBIA pecypc] : yuebHoe nocobue / M.A.
WabyHuH, KO.B. Cupopos. ? 9nekTpoH. aaH. ? Mocksa : Mapatenbcteo 'JlabopaTtopusi 3HaHwit', 2016. ? 303 ¢. ? Pexum
noctyna: https://e.lanbook.com/book/84089. ? 3arn. ¢ akpaHa.

5. Mpueanos, .. BeeneHue B Teoputo chyHKLMIA KOMMIEKCHOTO NMEPEMEHHOMO [ONEKTPOHHbIN pecypc] : y4ebHuk / U.A.
MpwBanos. ? SnekTpoH. faH. ? CaHkT-MeTepbypr : JlaHb, 2009. ? 432 ¢. ? Pexum pocTyna:
https://e.lanbook.com/book/322. ? 3arn. ¢ akpaHa.

6. NaHTtenees, A.B. Teopust oyHKUMIA KOMMIEKCHOIO NEPEMEHHOIO 1 ONepaunoHHOE NCHUCNEHME B MPUMEpax 1 3anadax
[BnekTpoHHbI pecypc] : ydaebHoe nocobue / A.B. MaHTenees, A.C. dkmumoBa. ? OnekTpoH. aaH. ? CaxkT-lNeTtepbypr :
NaHb, 2015. ? 448 c. ? Pexwum pocTtyna: https://e.lanbook.com/book/67463. ? 3arn. ¢ akpaHa.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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