IMporpamma auctmuies "BexktopHsiii 1 Ten3opHsIil anamms"; 03.03.02 "dusuka'.
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IMporpamma auctmuies "BexktopHsiii 1 Ten3opHsIil anamms"; 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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IMporpamma auctmuies "BexktopHsiii 1 Ten3opHsIil anamms"; 03.03.02 "dusuka'.

IIporpamMmy aucIMIUTMHEL pa3padoTaii(a)(u): mpodeccop-koHCynbTaHT AMuHOBa A.B. (Kadenpa Teoprn OTHOCHTEITLHOCTH U
rpaButaiiuy, Otaenenue ¢usukn), Asya.Aminova@kpfu.ru ; qouenr, k.H. (qouenr) Jaumes P.A. (Kadgeapa reopun
OTHOCHUTEJIBHOCTH U rpaBuTanuy, Otaenenue ¢gusuku), Rinat.Daishev@mail.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuooperaemMoii KoMIeTeHIUH
OIIK-1 CriocoOeH PUMeHSITh 0a30Bble 3HaHKSI B 00J1aCTH (PU3UKO-MATEMATUIECKUX U (WITH)
€CTECTBEHHBIX HayK B cpepe cBoell MpoecCHOHANBHON JesTeIbHOCTH;
OIIK-2 CriocoOeH POBOAXTD Hay4HBIE HCCIEIOBAHMUS (PH3MIECKUX OOBEKTOB, CHCTEM U MPOLIECCOB,
0OpabaThIBaTh M MPEJICTABIIATh SKCIIEPUMEHTAJIbHbIE JaHHbIE;

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

TEOPETUYECKUE OCHOBBI BEKTOPHOI'O U TEH30PHOI'O aHaJIN3a.

JoKeH yMmeTs:

HCIIOJIb30BaTh 3HAHUE TEOPETUYECKUX OCHOB BEKTOPHOI'O Y TEH30PHOT'O aHaIN3a P aHAJIN3€ HETIPEPBIBHO

pacrpeeeHHbIX B IPOCTPAHCTBE BEJIMYMH (T10J1€H) Pa3In4HON MPUPO/IBI, UCTIOIb30BATh TEOPETUUECKUE TIOHSTHUS U
MPaKTUYECKHe METO/IbI ITPU PELICHUH 33/1a4, BOSHUKAIOIINX B Pa3JIMUHBIX (PU3MUECKUX KYypCaXx.

,HOJ'DKCH AEMOHCTPUPOBATDH CITOCOOHOCTh Y TOTOBHOCTb:

HCIIOJIb30BAaTh OCHOBHBIE MOHATHUA U METOAbI TECOPUN BEKTOPHOI'O U TCH30PHOI'O dHAJIM34a IMPU PECIICHUUA 3a4a4 (B TOM 4YHUCJIE

METObl BBIYUCIICHUA I'PAAUCHTOB CKAJISIPHBIX HOHCﬁ, AWBEPIreHINMA, POTOPA, [IOTOKA YE€PE3 NMOBEPXHOCTb BEKTOPHbIX HOHCﬁ,
JIarjtacaHa CKaJIsIpHbIX IoJIe B OPTOrOHAJIbHBbIX U KpHBOHHHCﬁHLIX KOOplII/IHaTaX).

2. Mecto guctmmummabl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucuumuimHa (MoayJib) BKJoueHa B pasaen "b1.0.33 ducuumiunasl (Moay/u)" OCHOBHOM Mpo(hecCHOHAIbHON
obpazoBaresnbHO porpammsbl 03.03.02 "®usuka (Pusmka KUBBIX cicTeM)" 1 OTHOCHUTCA K 00s3aTesibHor yact OITOIT BO.
OcBauBaetcs Ha 2 Kypce B 4 cemecTpe.

3. O0beM JUCHUILIMHBI (MOIYJIs1) B 3a4€THHIX € IHHUI[AX C YKa3aHHEM KOJHYECTBA YaCOB, BbIJeJeHHbIX HA

KOHTAKTHYIO padoTy 00y4ammuxcsa ¢ npemnogasarejemM (110 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJamomuxcs

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIISIET 2 3a4eTHbIX (ble) euHuUII(bl) Ha 72 Yaca(oB).
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IMporpamma auctmuies "BexktopHsiii 1 Ten3opHsIil anamms"; 03.03.02 "dusuka'.

KonrakTtHas padora - 42 yaca(oB), B TOM YFHCIIe JIEKITUK - 18 yaca(oB), mpakTHYecKue 3aHATUS - 24 Jaca(oB), JabopaTopHbIe
padorsI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOIN padoThl - O yaca(oB).

CamocrositesibHast pabota - 30 vaca(oB).
KouTposnsb (3auét / ax3amen) - 0 yaca(oB).
dopma poMekRyTOYHOTO KOHTPOJISI JUCIUILIMHBL: 3a4eT B 4 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

Tema 1. CxasnsipHble 10JI1 U BEKTOPHBIE MOJISL.
1 OcHOBHBIE ONepali BEKTOPHOTO aHAIN3a B

o 4 8 0 10 0 0 0 10
OPTOTOHATBHBIX KPUBOJIMHENHBIX KOOPANHATAX.
Tema 2. AdduHHOE TPOCTPAHCTBO U TEH3OPH! B
2. [Hem. AnreGpanyecKue ornepanuy Hall TEH30PaMU. 4 8 0 10 0 0 0 10
3. |Tema 3. TeH30pHBII aHANTN3 4 2 0 4 0 0 0 10
l1Toro 18 0 24 0 0 0 30

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. CkausipHble 0JIs1 H BeKTOPHbIE N10151. OCHOBHBIE ONepaniy BEeKTOPHOI0 aHAJIN3a B OPTOrOHAJIbHBIX
KPHBOJMHENHBIX KOOPANMHATAX.

Ckasnsipasle nosist. Onpenenenue. [ToBepxHocTH 1 TuHUM YpoBHS. CUMMeETpHUU CKaIsipHOTO Touis. ITpon3BoaHas CKaJIApHOTO
noJist. I'pagueHr.

BexTopHsie noss. Bekroprsle mHMM 1 TpyOKH. ITI0TOK BEKTOPHOTO MOJIS Yepe3 MOBEPXHOCTD. [JMBepreHys, MpKyJIAus,
potop BekTopHOro nojs. [orenuuansHoe, coneHonganbHoe noss. Jlamnacoso nose. Oneparop I'amuibToHa.
HuddepennmanbHbie onepanyvyd BTOPOro nopsijaka.

OCHOBHBbIE OepaLiii BEKTOPHOTO aHAJIM3a B OPTOrOHAIBHBIX KPUBOJIMHEHHBIX KoopanHaTax. I'paguent. Juseprenuus. Potop.
Oneparop Jlamaca.

Tema 2. Adp¢puHHOE MPOCTPAHCTBO U TEH30PbI B HEM. AJIreOpandyecKne onepanun Ha{ TEH30paMu.

AdduHHOE TpOCTpaHCTBO U TeH30PH! B HeM. AdduHHass KoopanHaTHas cucteMa. [IpeodpaszoBanue addrHHOrO Gasuca.
Omnpegesnenne TeH30pa.

Anrebpandeckue onepanuy HajJ teHzopaMu. CrioxkeHne, BBlYMTaHUe, YMHOKEHHE, CBEPTKa TeH30poB. IlepecTaHOBKa MHAEKCOB.
CuMMeTprpoBaHue, albTepHUpOBaHUe TeH30poB. O6o0ImeHHbIe cuMBOJIBL KpoHekepa.

Tema 3. TeH3opHbIi aHAIN3

EBKJIM/IOBHI ¥ TICEBIOEBKIIMIOBHI ITpOCcTpaHCcTBa. TeH3opHas anreOpa B eBKJIMIOBBIX MTpocTpaHCcTBax. KprBosnHeHbe
koopauHathel. [TapaniensHoe nepeneceHue TeH3opoB. Koadduiments cesiznoctu. KoBapuantHoe auddepeHimpopanme
TeH30poB. Pr3nUecKre KOMIIOHEHTOB TeH30poB. [TomBekTops!. [JuddepeHnmnanbHbie onepaTopsl B 00X KPUBOJIMHEHHBIX
KOOpAUHaTax. YpaBHeHUs MakcBeia.

5. IIepedyeHb y4eOHO-METOUYECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMUXcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00y4JaloMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas paboTa MojIpasaensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaIoIMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHB, TaK U MIPOPadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMs1 ayJUTOPHOH paboThl. Bo BpeMst camocTosiTebHON paboThl 00yJaloLecst YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
Y CIIPABOYHYIO JIUTEPATYPY, BHITIOJIHSIIOT 3a/IaHMs1, HAIIPABJICHHBIE Ha 3aKperlieHNe 3HaHUIA 1 OTpaOOTKY YMEHUI 1 HaBbIKOB,
TOTOBSATCS K TEKYIIeMY U TPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUILIIVHE.

Crpannua 4 u3 9.




IMporpamma auctmuies "BexktopHsiii 1 Ten3opHsIil anamms"; 03.03.02 "dusuka'.

OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHbie HOpMaTuBHbIe akThl KazaHckoro (IIpuBoKCKOro) deiepaibHOro YHUBEPCUTETA
AHuMKOB A. M., OCHOBBI BEKTOPHOTO U TEH30PHOr0 aHaiu3a - http://toig-kazan.narod.ru/education/IIl/Anchikov_Osnovy.djvu

H. P. XycaytauHoB PacueTHsle 3aqaHusI M1 METOAMIECKUE YKa3aHUs IO Kypcy ?BeKTOpHBIN U TEH30pHBIN aHAIN3? -
http://kpfu.ru/portal/docs/F494355773/Husnutdinov_Vekt_Tenz_Analiz.pdf

PacuetHbie 3aganus o Mmatemaruke. BektopHbiil u TeH30pHbIi aHanus (111 cemectp) -
http://shelly.kpfu.ru/portal/docs/F576890790/Raschetnye.zadaniya_ViTan.pdf

Pacuérapie 3amanus mo maremaruke Bekropusiii anamms (111 cemectp, pdf, 247 K6, ckauats). -
http://toig-kazan.narod.ru/education/izsr/Anchikov_VTA1.pdf

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

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA ITPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIE CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHIe OLeHOUYHBIX CPEACTB COAEPKUTCA CAeAylomas HHPOPMaLu:

- COOTBETCTBHE KOMIIETCHIIUI [IAHUPYEMbIM pe3yJibTaTaM 00y4YeHHs M0 JUCHUIUTMHE (MOIYJIO0);

- KpUTEpHHU OLIEHUBAaHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MEeXaHU3M (POPMUPOBAHHSI OLIEHKH 110 AUCHHUILIMHE (MOJLYJIO);

- OIIMCaHKe MOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMS U151 KaXKA0r0 OLEHOYHOTO CPeCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPEJICTBa;

- cofiepXkaHue OLIEHOUHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSIM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x IporpamMmmMe JUuCHUITTMHBI (MO)lyJ'IIO).

7. IlepeveHnb JUTEPATYPHL, HEOOXOAUMON JIJIsI OCBOEHHUSI U CIUILIUHBI (MO TyJIsl)

OcBoeHre QUCHUIUTAHBI (MOIYJIsT) TIPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTELHON yueGHOM TnTepaTyphl. JInteparypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0OUX U3 HUX):

- B 9JICKTPOHHOM BHU/JIC - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6HaﬂaTeHﬂMI/I;

- B eyatHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yvalompecs HoaydyaoT y4eOHyIo JIUTepaTypy Ha
a0OHEMEeHTe 0 YNTATEIbCKUM OMJIETaM B COOTBETCTBHH C NPABHJIAMU I0JIb30BaHKs HaydHo# OMOIMOTEKON.

DJIeKTPOHHBIE U3aHHsI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPU BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipn HCronb30BaHNM MTeYaTHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH UMM U3 pacueta He MeHee 0,5 sk3emiuisapa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM UTepaTyphl U He MeHee 0,25 sK3eMIuIApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOHUATENIBHON Y4eOHON IUTEpATyphl, HEOOXOAUMOM U1 OCBOSHUS JUCLMTUIMHBI (MOLYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M3JaHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmuorekn KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEeKOMMYHHUKAIMOHHOM ceTn "IHTepHET'', HE00X0MMBIX IJIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

MesxayHapoIHbI HayYyHO-00pa3oBaTesbHbli cait EqWorld - http://eqworld.ipmnet.ru/ru/library/mathematics.htm
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Caiit kaeapbl TEOpUM OTHOCUTENILHOCTH U rpaBuTaliu KOV - http://toig-kazan.narod.ru/education.htm

Caiit kadenpsl TEOpUHM OTHOCHTENBHOCTH U rpaBuTaiimu KOV - http://old kpfu.ru/f6/k6/index.php

DneKTpoHHasA OMOIMOTEKA MEXaHUKO-MaTeMaTUIeCKOro (hakyyibTeTa MOCKOBCKOrO rocy1apCTBEHHOTO YHUBEPCUTETA -
http://lib.mexmat.ru/

DnextpoHHast 6ubnmoreynas cucrema "Kuuradoun" - http://www.knigafund.ru/

9. MeToquyecKkne yKa3aHus /st 00y4arouuxcs Mo 0CBOEHUI0 JUCIHUILIMHBI (MOTyJis1)

TenbHas padoTa

Bujg pador MeToauyeckne peKoOMeHJalHu

JEKIHA Heo6xonumbIM TpeOOBaHMEM JJIsI OCBOSHHMS JUCLUIUIMHBI SIBJISIETCS MOCEINEHNH JIEKHMI. B Xoze TeKIMOHHBIX
3aHATUI BECTH KOHCIIEKTHPOBaHUe yueOHOro Matepuaia. OOpamiaTh BHUIMaHHe Ha KaTeropuu, popmympoBku. B
cllyyae BO3HMKHOBEHHS BOITPOCOB 00paIlaThes 32 KOHCY/IbTALMAMY K IpernojiaBatestio. B xone nzyvenus
JWCLMTUTMHBL MaJIO OTPAHUYMBAThCS JICKIUSAMH, PEKOMEHIYETCsl H3yUHUTh OCHOBHYIO JIUTEPATypPy, O3HAKOMHUTBCS C
JOTIOJTHUTEIbHOM JTINTEPATYPOH.

npaktuyeckue | ['1aBHOe Ha3HaueHUE MPAKTUYECKUX 3aHATUI - Ooslee TeCHoe OOIIeHHe NPEernojaBaTesis CO CTyAeHTAMH Ha TEMBI

3aHATHS olpe/ieNIEHHbIE TpernoiaBartesieM 3apanee. [1pyu oaroroBke TpedyeTcs MOMBITATHCS BHIIOIHUTH BCE IOMAITHUE
3aJ1aHus ¥ MONBITaThCsl HanboJee 4€TKo chopMyIMpOBaTh HEMOHSITHBIE M TIPOOJIEMHBIE STabl BOSHHUKILIKE ITPH
sToM. HenocpeicTBEHHO Ha 3aHATUM HYKHO OOCYIUTh BO3HUKIIIE BOIIPOCH C IIPEHoJaBaTelieM.

camocrosi- | [Tocie Kax o JeKIMKU CTYICHTY CJIeAyeT BHUMATEJIbHO IPOYUTATh U pa3o0paTth KOHCIEKT. [IoHATh Bce

MATEMATHYCCKUE BBIKJIAAKHU U JICKAIIIHME B UX OCHOBE (1)I/I3I/I‘-ICCKI/IC MOJIOKCHUA U JOITYIIEHWA; BOCIIPOU3BECTU BCE
BBIKJIAIKHU CAMOCTOATEIIBHO, HE I'JIAA B KOHCIICKT. Brimonants nim A0eJIaTh BBIKJIAJKU, KOTOPbIEC JICKTOP
npeanucal caejaTtb CaMOCTOATEIIbHO (CCIII/I TAaKOBBIC I/IMGIOTCH). Ecmu JICKTOP Ipearumca pa306paTb 4acTb
MaTtepuajia Ooee HOJIPO6HO CaMOCTOATEJIbHO 1O JOCTYITHBIM MMUCbMEHHBbIM WUJIN 3JIEKTPOHHBIM UCTOYHUKAM, TO
HCO6XOHI/IMO CBOCBPEMCHHO 9TO CACJIATb. HpI/I BO3HUKHOBEHHM KaKUX-THO0 prI[HOCTeﬁ C IOHUMAaHUEM
MaTepuajia pEKOMCHAYETCA IMOIMPOCUTb NOMOIIU Y CBOUX OJHOI'PYINITHUKOB UJIN COKYPCHUKOB. Taxxe MOXKHO
O6paTI/ITI>CH 3a MIOMOLIBIO K JICKTOPY.

3a4€T

V Ka)J0ro CTyJeHTa Ha pyKax J0JIKEH ObITh IMOJIHBINA CITUCOK BOITPOCOB. VX MOXHO TIIATEIbHO U3YYUTh U
pa3duTh Ha HECKOJILKO IPYIII [0 YPOBHIO BalMX 3HaHMA. Heo6X0quMO HMETh KOHCIIEKTHI BCeX JIEKIIUI 1
MPaKTUYECKUX 3aHATUH. Ha 3auere OyayT HpelyioKeHbl 3a1a4i aHAJIOTHYHbIe Pa30rMpacMbiM Ha MPAKTHUCCKHUX
3aHsTUAX. He crout u3beraTh mocerieHs: KOHCYJIbTAIMY - Ha Hell MOKHO YTOYHMThH y IIpenoaaBaTesis Bce, 4To
OCTaJIOCh HEMOHATHBIM.

10. Ilepeyens nH(OPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YE€MBIX MPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCIHHUILIIINHE (MOlIy.IIlO), BKJIIOYadA mMepevdYeHb nMporpamMmmMHoOro odecrneueHns U I/IHCI)OpMaIII/IOHHLIX CIIPpaBOYHBIX
cacrTeM (IIpH HEOOXO0UMOCTH)

[NepeueHs MHMOPMAIIMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUN 00pa30BaTEIbHOTO MPOIecca MO JUCIUTUIIHE
(Momym0), BKJTIOYast IepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpaMmme TUCHHUIUIAHB! (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOH 0a3bl, HEOOXO0AMOTI JJIsl OCYIIeCTBJIEHHS 00Pa30BaTeJILHOTO
npoiecca no JUCIUIInHe (MOIyJII0)

MaTepI/IEU'[I)HO-TCXHI/I‘IeCKOC obecrieueHre 06pa30BaTeJ’[bHOFO mnpomnecca 1no AMCuuIuinHe (MOI{yI[]O) BKJIIOUaET B ceOs cilenymomue

KOMIIOHCHTHI:

INomeleHyst AJ1st CAaMOCTOATENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJIbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBatebHylo cpeny KOV.

Vuebuble ayIuTOpun Ijisd KOHTaKTHOU pa6OTI)I C IpenogaBaTeyieM, YKOMIUIEKTOBAHHBIE CHEHHa_HI/IBHPOBaHHOﬁ MeOebo (CTOJ’[I)I

U CTYJIb).

KomrbloTep 1 IprHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepUasoB.

MynabTumMeauiiHas Ay AUTOPUSL.

12. CpeIICTBa ajantanvm npemnoaaBaHuda U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HMHBAJHUI0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HGO6XOHI/IMOCTI/I B O6pa3OBaTeHBHOM npouecce MpUuMEHAITCA CIICAYIOIUE METObl U TEXHOJIOTMH, 06J'ICFLIEHOH_II/IC
BOCIIpUsATUC HHq)OpMaHPII/I O6y‘-laIOI_HI/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA:
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;
- IPUMEHEHHE JIUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadr MH(GOpPMaluy, OpraHu3aliy PasindHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yvalolerocs ¢ nNpernojaBaTeieM, B TOM Yicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHbI /15 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOBMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, TPOBEICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIaJaMH U 3aIIUThI BHITOJIHEHHBIX paboT, MPOBEIEHUsI TPEHUHIOB,
OpraHu3alUK KOJUIEKTUBHOM paboThI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PT'OC BO u yue6HbsIM 1utanoM no Harpasiennio 03.03.02 "dusuka”
Y IpopIITIO0 MOArOTOBKY "®PU3MKa KUBBIX CUCTEM".

SAEKTPOHHBH
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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:

1. duxrenronsm, . M. Kypc anddepenHnmanbsHOro u MHTErpabHOrO UCUCIeHns B 3-X TT. : yueOHUK /11 BY30B : B 3 TOMax /
I'. M. ®uxrenrods. - 13-e uzn., crep. - Cankr-IletepOypr : Jlanp, 2022 - Tom 3 - 2022. - 656 c. - ISBN 978-5-507-44238-6. -
Tekcr : anexkTpoHHsli // Jlansb : anekTpoHHO-OnOMOTeyHas cuctema. - URL: https://e.Janbook.com/book/221270 (zata
ooparmrenust: 13.05.2023). - Pesxxum moctyna: 71 aBTOPH3. MOJIb30BaTeNeH.

2. WmpuH, B. A. OCHOBBI MAaTEMaTHIECKOTO aHAIN3a : yUeOHHUK : B 2 acTsx / B. A. Wmbun, D. I. TIo3HsK. - 5-e u31., CTepeoT. -
Mocksa : PUSMATIIUT, 2022 - Yacts II - 2022. - 464 c. - ISBN 978-5-9221-0537-8. - Tekcr : anekTpoHHbIi // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/228335 (nata o6pamenus: 13.05.2023). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. Bepman, I'. H. C6opHuk 3aga4 1o Kypcy Maremarndeckoro anaimmsa / I'. H. Bepman. - 11-e uzg., crep. - Cankr-IlerepOypr :
Jlanb, 2023. - 492 c. - ISBN 978-5-507-46033-5. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTEYHAs cUCTeMa. -
URL.: https://e.Janbook.com/book/295943 (nata obparmenus: 13.05.2023). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

4.Topnau, b. A. TeHzopHast anre6pa 1 TeH30pHBIN aHaM3 : yuebHoe nocodue / b. A. T'opnau. - Cankr-IlerepOypr : Jlans,
2022. - 160 c. - ISBN 978-5-8114-1834-3. - Tekcr : aneKTpoHHbIH // JIaHb : 371eKTpoHHO-0MOMMOTeuHas cucrema. - URL:
https://e.lanbook.com/book/211781 (nata obpamenwus: 13.05.2023). - Pexum octyna: Juist aBTOPH3. TOJIb30BATEIEH.

[onosHATEILHAS JUTEpPATYypa:

1. Jemunosuy, B. I1. CoopHUK 3214 U yIIpaKHEHNH 0 MaTeMaTrdeckomy aHamusy / B. T1. JemunoBuu. - 25-e u3n., cTep. -
Cankr-IletepOypr : Jlanp, 2023. - 624 c. - ISBN 978-5-507-47148-5. - Tekct : anexTpoHHbI# // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/332675 (nara o6pamenus: 13.05.2023). - Pexum
JOCTyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENEH.

2. 3anopoxer, I'. Y. PykoBoCTBO K peleH o 3a/1a4 110 MaTeMaTHIecKoMy aHaim3y : yueoHoe nocodwue / I'. . 3amoposxer. -
8-e m3p.,crep. - Cankr-IlerepOypr : Jlanp, 2022. - 464 c. - ISBN 978-5-8114-0912-9. - Tekcr : anekrponHsiii // JlaHs :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/210752 (nata o6pamenus: 13.05.2023). - Pexum
JOCTyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENEH.

3. Oy6posuH, B. T. Jlekuuu no matematndeckomy aHamu3y. U.I : yue6Hoe nocodue / B. T. IyOpoBuH. - 3-¢ u3n., nepepad. u
Jor. - Kazans : KOV, 2012. - 180 c. - ISBN 978-5-905787-43-0. - Tekcr : aneKkTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTeYHAs
cucrema. - URL: https://e.lanbook.com/book/73545 (nata oOparuenust: 13.05.2023). - Pesxkum noctyna: 1jist aBTOpU3.
0JIb30BaTEEN.
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dopma obydeHust: 0UHOe
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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.

3AE
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