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Mporpamma aucumnnuHbl "NuHeiHas anrebpa”; 16.03.01 "TexHnyeckas gousmka".

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 aucumnnuHbl "NuHeiHas anrebpa”; 16.03.01 "TexHnyeckas gousmka".

Mporpammy omucuunnuHel paspaboTan(a)(n) ctapwmii npenonasatens, K.H. KawapruH M.E. (Kadenpa teopun
OTHOCUTENbHOCTY 1 rpasunTaunmn, OToeneHne msnkun), Pavel.Kashargin@kpfu.ru ; 3aBenytowmin kacheopoi, o.H.
(moueHT) Cywkos C.B. (Kadenpa Teopumn oTHocuTensHoCTH 1 rpasutauun, OtoeneHne uanku),
Sergey.Sushkov@Kkpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHu npuobpeTtaeMoi KOMNETEHLUN
OoK-7 CNOCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrikK-2 CNocobHOCTbIO NPUMEHATb METObI MaTEMATUYECKOr0 aHanmaa, MoenMpoBaHusl,
ONTUMM3ALNN N CTATUCTUKU ONS PELleHNs 3a0a4, BO3HUKAOWMX B Xo0e
NPOgOeCCUOHaNbHOM OeATe/IbHOCTHU

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):

JonxeH 3HaTb:

TEOPWIO NMHEVHBIX MPOCTPAHCTB U NIMHERHBIX ONEPaToPOB;

TEOPUIO NNHENHBIX, BUNUHENHBIX, KBALPATUYHBIX, NONYTOPANVHENAHBIX U SPMUTOBBIX (DOPM;

TEOpUI0 CaMOCOMPSXEHHBIX, NU30METPUYECKUX, YHUTAPHBIX U 3PMUTOBLIX ONepaTopoB B EBKIMAOBLIX U YHUTAPHbIX
NPOCTPaHCTBaXx.

JonxeH ymeTb:

onpenensTtb, SBNSETCS N1 yKkasaHHOE MHOXECTBO MPU 3a4aHHbIX Onepaumnsx CloXeHNs 3NeMEHTOB U YMHOXEHMUS Ha
YMCNO NNHEVHBIM MPOCTPAHCTBOM;

onpeaensitb pasMepHOCTb IMHENHOTO NPOCTPaHCTBa U ero 6asuc;
Haxo4UTb PasMepHOCTb 1 6a3nc NMMHENHOTO NOANPOCTPAHCTBA, CYMMbI 1 NEPECeYeHUs IMHENHBIX NOANPOCTPAHCTB;

BbIMOMHATL AEACTBUSA C MATPULAMM (YMHOXEHME HAa YMCNO, CIOXEHWE, YMHOXEHWE, HAX0XaeHe obpaTHoM
maTpuupbl);

HaxoauTb B 3alaHHOM 6asnce MaTpuLbl MMHERHOW DopPMbI, IMHERHOro onepartopa, GUNUHEenHoW, KBaapPaTUHHON
(POpM, KOOPAMHATHI BEKTOPA;

Haxo4uTb COBCTBEHHbIE BEKTOpPbI A CcOBCTBEHHbIE 3HAYEHUS IMHEHbIX onepaTtopos;

ocCyLlecTBNATL NPeobpa3oBaHUs KOOPAMHAT BEKTOPA, MaTPULL IMHEHOro onepaTtopa, MMHENHO doopMbl, BUNMHERHON
hopMbl Npu Nepexone K HoBoMy 6asucy;

NpPUBOANTb KBaApaTUyYHble POPMbl K KAHOHUYECKOMY BUAY;

NPUMEHSATbL NPOLIECC OPTOroHanNM3aLUmm 1 HOPMMUPOBAHNS K MPOU3BOSIbHOW CUCTEME BEKTOPOB;
OpPTOroHasibHbIMU Npeobpas3oBaHMsIMK NPVBOLUTE YPaABHEHWSI MOBEPXHOCTEN (KPUBBIX) BTOPOro nopsiaka K
KaHOHMYECKOMY BMIY B TPEXMEPHOM (OBYMEpPHOM) COBCTBEHHO EBK/IMLOBOM NMPOCTPAHCTBE.

JonxeH Bnanetb:

HaBblKaMy BbIYUCNIEHUIA, HEOOXOOMMBIMU ONs pelweHns 3aaaq n. 3.2.

JonxeH OEeMOHCTPMpOBATb CNOCOBHOCTb M FOTOBHOCTb:
NPUMEHATb NOJNTy4YeHHble 3HaHUA NMpn peleHnn KOHKPEeTHbIX y‘-le6HbIX nunccnenosatenbCknux 3anay 3anad.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAtoYeHa B pasgen "B1.5.8 ducumnnnHbl (Mogynn)" OCHOBHOM NpodoecCuoHanbHom
obpaszoBatenbHoi nporpammel 16.03.01 "TexHn4eckas domanka (He NnpeaycMoTpeHo)" n oTHocuTcst K 6a3oBoiA
(0bwenpodeccuoHanbHo) YacTu.

OcBauvBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLMxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb ANCLMMIMHBI cCOCcTaBnsieT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(oB).
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Mporpamma aucumnnuHbl "NuHeiHas anrebpa”; 16.03.01 "TexHnyeckas gousmka".

KoHTakTHasi paboTa - 56 yaca(oB), B TOM 4yucne nekuun - 24 yaca(oB), npakTnyeckme 3aHsTus - 32 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTa - 16 4aca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMINHBI: 3K3aMEH BO 2 CEMECTPE.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paboThbl,

Paspnenbl AucUUnInHbI / UX TPyA0EMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. JluHeHble npocTpaHCcTBa.
1 JInHeliHble onepaTtopsbl, MMHERHbIE, > 15 10 0 6

"|6unuHeiiHble, KBaapaTMYHbIe OOPMBbI
1 onepauunn ¢ HAMK.

Tema 2. AQpPUHHbIE 1 eBKNNO0BbI
npocTpaHcTsa. JInHelHbie
2.lonepatopbl, GBUNMHeRHbIE 1 2 6 10 0 4
KBaapaTuyHble OOPMbl B COBCTBEHHO
€BKINO0BbIX NMPOCTPaHCTBaX.

Tema 3. JInHerHble KOMMNEKCHbIe 1

YH/UTapHbIE MPOCTPaHCTBA.
3 [OPMITOBLI, CUMMETPUYHbIE

"|apMNTOBLI, CUMMETPUYHbIE 2 3 12 0 6
9pPMUTOBO-KBaAPATUNHHbIE POPMbI,
9PMUTOBbI 1 YHUTAPHbIE OMeparopsbl.
NToro 24 32 0 16

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)

Tema 1. JluHeiHble npocTpaHcTBa. JInHelHble oneparopbl, MMHeHbIe, GUNMHeHble, KBagpaTuyHbie hOPMbI U
onepauun ¢ HUMM.

JlvHenHoe npocTpaHcTBo. basnc n pasmepHocTb. MNoanpocTpaHcTBa NMHENHOrO NPOCTPAHCTBA. TeopeMbl O
nononHeHun 6asuca, o NnepeceyeHn 1 cyMMe noanpoCTPaHCTB.
NuHeliHble oTobpaxeHus, MaTpuLua NMHenHoro otobpaxeHust. JInHeinHoe NPOCTPaHCTBO NMHENHbBIX 0TOBPaXEHNIA.

KoMnoaunumsi nmHeinHbIx oTobpaxeHuin n ymMHoxXeHne matpuy. ObpaTtHas matpuua. Obpas u 94po NMHERHOro
oTobpaxeHus.

CobcTBeHHble 3HAa4YeHUs 1 COBCTBEHHbIE BEKTOPbI MHEHOro onepartopa. MNpeobpasosaHue 6asvca u matpuLbl
oneparopa, MHBapUaHTbI.

NuHeHble hOPMbI U COMPSIXXEHHOE NMMHENHOE NPOCTPAHCTBO. BunnHeiiHble popmbl. MNpeobpazosaHre maTpuLpl
6VnMHeiHoM ghopMbl Npy n3mMeHeHUn 6asnca u ee HBapPUaHTbl. CUMMETPUYHBIE U aHTUCUMMETPUYHbIE BUNUHEHBIE

POpMbl.

KeagpatunyHble goopmebl. [NprBeneHne ksagpaTtnHHOn popmbl K KAHOHMYECKOMY BUAY MeTodoMm JlarpaHxa. Teopema
VHepUMn KBaapaTnyHbix opM. MNonoxmTenbHO onpeaeneHHble KBaapaTtuiHble OOPMbI.

Tema 2. AdpcdomHHBIE M €BKNMA0BbLI NPOCTPaHCTBa. JIuHelHbIe onepartopbl, 6UNuHelrHbIEe U KBagpaTUYHble oOpMbl
B COGCTBEHHO €BKINA,0BbIX MPOCTPAHCTBAX.

AdpPUHHbIE, COBCTBEHHO EBKNNAOBEI U NCEBAOEBKNNA0BEI NPOCTPAHCTBA. VI30MeTpuyeckunii, ConpsixXeHHbI 1
CaMOCOMpPSIXeHHbI onepaTopsbl. NprYMeHeHe TeopUK CaMOCOMPSXEHHbIX 0NepaTopoB K CUMMETPUYHBIM BUNMHERHbIM
KBaapaTWYHbIM hopMam

OpTOFOHaHI/I3aLI.I/I9I CUCTEM BEKTOpPOB. Teopema O OmaroHanbHOM BMae MaTtpulbl CAMOCOMPSAXEHHOro oneparopa.

Tema 3. JIuHeHble KOMMIEKCHbIE U YHUTAPHbIE NPOCTPaHCTBA. DPMUTOBbI, CUMMETPUYHbIE 3PMUTOBI,
CUMMeTpPUYHbIe 3PMUTOBO-KBadpaTUyHbie POpPMbl, SPMUTOBbI U YHUTApPHbIE oneparopbl.

KomnnekcHble niHeiHble MpOCTPaHCTBa. YHUTAPHOE NMPOCTPAHCTRO.
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Mporpamma aucumnnuHbl "NuHeiHas anrebpa”; 16.03.01 "TexHnyeckas gousmka".

SpMI/ITOBbI 1 3PMUTOBO KBagpaTnyHble POpPMbl. CI/IMMeTpVILIHbIe 3PMUTOBbI N CUMMETPUYHbIE 3PMNUTOBO KBaOpaTu4HbIe
popmbl. YHVITaprIe NPOCTPaHCTBA. OpTOHOpMI/IpOBaHHbIe 6a3unchbl 1 YHUTApPHbIE MaTpuLUbl. YHVITaprIe N 3PMUTOBbI
oneparopsbl, nUX CBOWCTBA. TeoepMa 0 KaHOHMN4YEeCKOM B1AE MaTpuLbl S3pMNUTOBA oneparopa.

5. MepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOAyYIHo)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyatowmnecst YuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4YHYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHSAT 3aJaHusi, HanpaeneHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHn3auus caMocTosTenbHOM paboTbl 0ByHaOWMXCH PErNaMEHTUPYETCS HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBIeHNs 06pa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteta, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBHONM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO o6pasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHEro pacnopsiaka enepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCLMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cneayowas nHgopmaums:

- COOTBETCTBME KOMNETEHLUUIA NNaHMPYEMBIM pedynbTatam 06y4eHUs No LUCLWMNAMHE (MOLYNIO);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIWIA;

- MexaHn3M (OopMUPOBaHUNS OLIEHKW MO ANCUMMVHE (MOZYNio);

- onMcaHve nopsaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANs KaX40ro OLEeHOYHOro CpeacTsa;
- KpUTEPUU OLIEHNBAHNSA ONS KaXA0ro OLEHOYHOro CpencTBa;

- coaoep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMbie K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembiM pe3ynbtaTaMm, 3a0aHns pasindHblX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HE06X0AMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHue gucuMnauHbl (Moayns) npeanonaraeT U3yYeHne OCHOBHOW U [ONONHUTENbHO y4ebHOM nuTepaTyphl.
Nutepatypa MoxeT BbiTb AOCTYMHa oby4atowmnMcs B 0AHOM U3 ABYX BapuaHTOB (NGO B 000MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U [OOMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 Kk paboyeli nporpamMmme AnCUMNAMHBL. OH NOANEXUT OGHOBNEHMIO NPV U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMn sanekTPOHHbIX U3OAHWA U NPU N3MEHeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KdY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

Kadpenpa teoprm 0THOCUTENBHOCTM 1 rpaBmTaumm, cant kadenpsl - http://old.kpfu.ru/f6/k6/index.php?id=1
Kadphenpa Teopum OTHOCUTENBHOCTY 1 rpaBmTaumm, cait kadpenpsl - http://toig-kazan.narod.ru/education.htm

MeTtonnyeckue nocobusi iictutyTta comsmku MoapobHocTu: http://kpfu.ru/main_page?p_sub=12974 Jlioboe
NCNonb30BaHMe Matepmanos AonyckaeTcs TONbKO NPy Hanuymm runepccbinkn Ha noptan K®Y (kpfu.ru) -
http://kpfu.ru/main_page?p_sub=12974

YyebHo-0bpasoBaTtensHas prsmnko-matematTmyeckas bubnuoreka - http:/eqworld.ipmnet.ru/ru/library/mathematics.htm
OBC - http://www.knigafund.ru/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtogunyeckue peKoMmeHaauum

nekuuu HeobxonumbiM TpeboBaHUEM ANS OCBOEHWS OUCLIMMNNHBI SBNAETCS NOCEILEHWA nekumnii. B xone
NEKLMOHHbIX 3aHATUIA BECTU KOHCNEKTUPOBaHME y4ebHoro matepumana. Obpalwartb BHMMaHUE Ha
KaTeropuu, (oopMynMpoBKkU. B crnyyae BO3HMKHOBEHUS BOMPOCOB 06pallaTbCs 3a KOHCYNbTauuamu K
npenonasartento. B xoae naydyeHns ouCcUMnanMHbl Mano orpaHNYnBaThbCs NeKUNSMU, PEKOMEHOYeTCS
N3y4nTb OCHOBHYIO NMNTEPATYpPY, 03HAKOMUTLCA C AOMONHUTENIbHOM NUTEpaTypon. &

npakTn4eckmne ["naBHOe Ha3Ha4vyeHne npakTnyeckKmnx 3aHsTUIA - 6onee TecHoe obleHne npenonasarens co

3aHATNA CTyaeHTaMn Ha TEMbI Ol'lpe,ﬂ,eﬂéHHbIe npenonasaresieM 3apaHee. rlpl/l noaroToeke Tpe6yeTC9
MonbITaTbCSA BLINOMHUTL BCE AOMallHMEe 3a0aHns U nonbiTatbes Hanbonee YETKO cpopmynmposaTtb
HEeMNoOHATHbIE N ﬂp06ﬂeMHbIe 3Tanbl BO3HUKLWME Npu 3TOM. HeI'IOCpe,D,CTBeHHO Ha 3aHATUN HY>XHO
Oécy,D,VITb BO3HU/KLWNKE BONPOCHI C rlperlo,uaBaTeneM.0

camocTos- | [Mocne kaxmoi nekuun CTyoeHTy cneayet BHUMATENbHO NpounTath U pasobpartb KOHCMEKT. [MoHsATb

TenbHas BCe MaTeMaTu4ecKue Bblknaaoku 1 nexaltime B X 0CHoBe pn3nyeckne nonoxXeHns n oonyweHus,

paboTa BOCMPOU3BECTY BCE BbIKNAAKWN CAMOCTOATENbHO, HE MO B KOHCMEKT. BbinonHWTb nnn gonenatb
BbIKNaakK, KOTopble NEKTOp npeanucan caenatb CamoCcToATENbHO (€CNN TakoBble uMetTcs). Ecnm
nekTop npeanucan pasobpatb YacTb MaTepuana 6onee NoapobHO CaMOCTOATENBHO MO AOCTYMHbIM
MUCbMEHHBIM U 3NEKTPOHHBIM UCTOYHMKAM, TO HEOOXOAUMO CBOEBPEMEHHO 3TO caenartb. [pu
BO3HVKHOBEHWM KaKMX-NNMBO TPYyLHOCTEN C NOHMMAHMEM MaTeprana PeKOMeHOYeTCs NONpPoCUThb
MOMOLLM Y CBOUX OLHOTPYNMHWKOB UM COKYPCHUKOB. TakXe MOXHO 06paTnTbCs 3a MOMOLLbIO K
nekTopy. @

9K3aMeH Y kaxporo CTyAeHTa Ha pyKax OOJIXXeH 6bITb NMOMHbIA CNMCOK BOMPOCOB N4 9K3aMeHa. X MOXHO
TwartenbHO N3Y4YNUTb U p3.36I/ITb Ha HECKOJIbKO rpynn no ypoBHIO BaWnX 3HaHuin. HeobxoouMo umeTb
KOHCMEKTbI BCEX NEKUMIA W NpPakTn4eCcKkmnx 3aHATUA. Ha ak3aMeHe 6y,D,yT npennoxeHbl 3ana4vn
aHanorn4yHblie pa36|/|paeMb|M Ha NPakKTU4YEeCKUX 3aHATUAX. He ctout nsberartb nocelieHus
KOHCYNnbTaUuun - Ha HEN MOXHO YTO4YHUTDL Yy NnpenogaBartens sce, 4HTo OCTanoCb HEMOHSATHbLIM. €

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTepuanbHo-TexHN4YeCKOe obecneyeHne 06pa3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOYNo) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHOM PaboThl 0B6YYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamTopun 05 KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp 4ns pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopusi.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GrOC BO 1 yyebHbIM nnaHoM no HanpasneHuio 16.03.01
"TexHnyeckas pusmka" n npocunnio NOAroTOBKU "He NpeaycMoTPeHo".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
b51.6.8 JluHeiHas anrebpa

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpodomnb NOAroTOBKN: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2016
OcHoBHas nuTeparypa:

1. Beknemuwes, [.B. Kypc aHanutuyeckomn reoMeTpum 1 nMHenHo anrebpbl [SnekTpoHHbIN pecypc] : y4ebHuk / [0.B.
Beknemuwwes. ? OnekTpoH. aaH. ? CaxkT-MNeTepbypr : MaHb, 2019. ? 448 c. ? Pexum gocTyna:
https://e.lanbook.com/book/112054. ? 3arn. ¢ akpaHa.

2./nbuH, B.A. JlnHeitHasa anrebpa [OnekTpoHHbIA pecypc] : yuebHuk / B.A. UnbuH, 3.1, To3HSAK. ? ONeKTpoH. faH. ?
Mocksa : dunamatnut, 2008. ? 280 c. ? Pexxum goctyna: https://e.lanbook.com/book/2178. ? 3arn. ¢ akpaHa.

3. COopHUK 3a4a4 No aHaNUTUYECKO reoMeTpUn U NMHEHON anrebpe [SneKkTPOoHHBIM pecypc] : y4ebHoe nocobue / J1.A.
Beknemunwesa [1 op.]. ? AnekTpoH. naH. ? CaHkT-MeTepbypr : NlaHb, 2018. ? 496 c. ? Pexum goctyna:
https://e.lanbook.com/book/109625. ? 3arn. ¢ akpaHa.

4. Mpockypsikos, N.B. C6opHMK 3apay no nuHeHol anrebpe [DnekTpoHHbIA pecypc] : yuebHoe nocobue / U.B.
Mpockypsikos. ? OnekTpoH. aaH. ? CaxkT-Metepbypr : JlaHb, 2010. ? 480 c. ? Pexum goctyna:
https://e.lanbook.com/book/529. ? 3arn. ¢ akpaHa.

JononHutenbHasa nuTteparypa:

1. Manbues, A.W. OcHoBbI NHeHO anrebpbl [ANeKTPOHHbIN pecypc] : y4ebHuk / A.W. Manbues. ? DnekTpoH. aaH. ?
CaHkT-leTepbypr : NlaHb, 2009. ? 480 c. ? Pexum poctyna: https://e.lanbook.com/book/251. ? 3arn. ¢ akpaHa.

2. AnekcaHgpos, N.C. Kypc aHanuTm4eckoin reoMeTpum 1 nUHenHo anredbpbl [SNeKTPoHHbIN pecypc] : y4ebHuk / T1.C.
AnekcaHnpoB. ? OnekTpoH. faH. ? CaHkt-MeTtepbypr : Jlanb, 2009. ? 512 ¢. ? Pexum poctyna:
https://e.lanbook.com/book/493. ? 3arn. ¢ akpaHa.

3. Kapomues, C.B. AHanutuyeckas reometpus n nuHeinHas anrebpa [OnekTpoHHbIn pecypc] : yuebHoe nocobue / C.b.
Kanomues. ? OnekTpoH. naH. ? Mocksa : dusmatnut, 2011. ? 168 c. ? Pexum goctyna:
https://e.lanbook.com/book/2187. ? 3arn. ¢ akpaHa.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
b51.6.8 JluHeiHas anrebpa

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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