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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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 2 ns 9. Bl YHH

AR 5 AN LM O



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

Mporpammy nucuunnmHebl paspabotan(a)(v): ctapwuii npenonasatens, K.H. Kawaprun MN.E. (Kachenpa teopuu
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 ; Eropos AHatonwuii ViBaHoBUY

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
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
OriK-1 CnocobeH ncnonb3oBaTb (oyHAAMEHTasIbHble 3aKOHbI NPUPOLAbLI M OCHOBHbIE 3aKOHbI

eCTeCTBEHHOHAay4HbIX OUCLUNINH B I'IpOCpeCCI/IOHaTIbHOVI 0eAaTeIbHOCTH

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):

JlonxeH 3HaThb:

I ONpefeneHnsi OCHOBHbIX MOHSATWIA NMHENHOW anrebpbi;

[l onpenenermns n ocHOBHbIE CBOCTBA ONEpaLWii C MATPULIAMM;

[l ceoiicTBa onpemenuteneit;

[ oCHOBHbIE METOMBI M ANFOPUTMBI PELIEHNS CUCTEM IMHENHBIX YPaBHEHWIA;

[ cTpykTypy MHOXECTBA pEeleruit CUCTEM NTMHENHBIX OJHOPOAHBIX 1 HEOAHOPOAHbIX
ypaBHEHWA;

[l reomeTpuyeckyto MHTEpPeTaLIVII0 CUCTEMBI TMHEHBIX YPABHEHWI 1 MHOXECTBA
ee peweHuin.

JlonxeH ymeTb:

BbIMOMHATb Ofepaunn ¢ MaTpuuamu;

[l BbIUMCRSTE ONpPenenUTeny Pas3nnyHLIMK METOaMM, BLIYMCTSTL PAHT MATPULIbI;
[l pewatb cncTEMBI NUHEIHBIX YPaBHEHMI METOLOM aycca 1 ¢ NOMOLbIOo
onpegnenutenen;

[l BEISICHSTL NWHElIHYIO 3aBUCMMOCTb NN HE3ABMCUMOCTbL CUCTEMbI BEKTOPOB;

[l sanncbiBaTh CUCTEMY NMHEIHBIX ypaBHEHWIA B MATPUYHOM BUAE U pelaTh ee
MaTpUYHbIM METOO0M;

HonxeH Bnagertb:

NOTNYECKON 1 TEOPETUKO-MHOXECTBEHHOW CUMBONVKOWM;

[l HaBbIkaMy MCMIONB30BaHNS MOHSTUI 1 METO0B IMHENHOMN anrebpbi

LonxeH BeMOHCTPMPOBaTb CMOCOOHOCTL N FOTOBHOCTb:

Haxo4uTb COOCTBEHHbIE BEKTOPBI 1 COBCTBEHHbIE 3HAYEHUS IMHENHBIX ONEPATOPOB;

npuBOAUTb KBagpaTUyHbie POPMbl K KAHOHWYECKOMY BUOY;
OpPTOroHann3oBbiBaTb CUCTEMbI BEKTOPOB,

OpTOroHaNbHbIMV NPeobpasoBaHMAMU NPUBOANTL YPABHEHNS NMOBEPXHOCTE BTOPOro Nopsiaka K KaHOHMYECKOMyY Buay
B E3;

MPUMEHSTb MOJyYEeHHbIE 3HAHWUS TEOPUN IMHEVHBIX MPOCTPAHCTB, IMHENHbIX ONepPaToPOB, IMHENHbIX, BUNMHERHBbIX,
KBaLpaTWYHbIX, NMONyTOPAIMHENHBIX U SPMUTOBBIX OOPM, CAMOCOMPSIXEHHbBIX, U30METPUYECKUX, YHUTAPHbIX U
SPMUTOBBIX OMEPATOPOB B €BK/NAOBbIX Y YHUTAPHBIX MPOCTPAHCTBE A5 PelleHnsl (o3NYECKrX N MaTeMaTnieckmx
3anav.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO
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Mporpamma aucumnnuHbl "NuHeiHas anrebpa”; 16.03.01 "TexHnyeckas gousmka".

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasaen "61.0.07 OucumnnuHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBHOA
obpaszoBatenbHoi nporpammel 16.03.01 "TexHnyeckas comauka (Prsmka nnasmbl, TENNOTEXHMKA M BOLOPOAHAS
SHepreTmka)" u OTHOCUTCS K 06583aTeNbHbIM OUCLIMIIMHAM.

OcBauvBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem gucumnanHbl (MOOyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

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

CamocTositenbHas paboTta - 16 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMUHBIL: 3K3aMEH BO 2 CEMECTPE.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThbl MO AUCLMNNIUHE (MOAYNIO)

Buabl 1 yacbl KOHTaKTHOM paboTbl, Camo-

MX TPYA0EMKOCTb (B Yacax) CTOSI-

N Paspenbl gucunnnuHbl / Ce- [Nekuumn,llekuum Npaktu-|Mpaktn-fla6opa-fla6opa-| T€Nb-
monyns MeCTp| Bcero | B 3n. | uyeckume |4yeckue [TopHble|TOpHble| Has

copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |(copme| Bcero |cbopme| 60Ta

Tema 1. Teopns NUHENRHbIX NPOCTPAHCTB W

1. [n(MHenHbIX ornepaTopos. 2 6 0 8 0 0 0 4
Tema 2. JlnHeHble, bunuHerHble,

2. KBaApaTVNyHbIe. 2 6 0 8 0 0 0 4
Tema 3. ApdoMHHbIE, EBKNNAOBDI 1

8. YHMUTapHbIE NPOCTPAHCTBA. 2 6 0 8 0 0 0 4
Tema 4. KOMNnekcHbIE NNHERHbIe

4. |npocTpaHcTBa. YHMTapHOE NPOCTPaHCTBO. 2 6 0 8 0 0 0 4
MToro 24 0 32 0 0 0 16

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Teopusi NUHENHbIX NPOCTPAHCTB U JIMHENHbIX ONepaTopoB.

Teopus NMHENHbBIX NPOCTPAHCTB U IMHEVHbIX ONepaTopPoB. AKCMOMbI IMHEMHOMO NPOCTPaHCTRA. JIMHeliHas 3aBNCUMOCTb
BEKTOPOB. PaamepHocTb 1 6asuc. JIMHenHbie NOANPOCTPaHCTBA U NMHelHble obonoukn. MNepeceyeHre NoanpPoCTPaHCTB.
Cymma 1 npsimas cymma noanpoctpaHcTs. Teopema o nononHeHnn 6asuca. Teopema 0 pa3MepHOCTU CyMMbl
noanpocTpaHcTB. JInHelHble oTobpaxeHus. Matpuua nuHeliHoro otobpaxeHus. JlIuHenHoe NPOCTPaHCTBO NMHENHbBIX
oTobpaxeHuii (vatpuy mxn). Komnosuumst otobpaxeHuii n ymHoxeHvne matpul. ObpaTtHbiii onepatop u obpaTtHas
matpuua. Obwasa MatpuyHas rpynna cteneHn n Hag nonem P. O6pas 1 aapo nuHenHoro otobpaxeHnst. COBCTBEHHbIE
3Ha4YeHns 1 cobCTBEHHbIE BEKTOPBI IMHEHOro onepaTtopa. CnekTp onepaTtopa. Teoepma 0 CBSI3U reOMeTPUHECKON 1
anrebpanyeckoii KpaTHOCTV coBCTBEHHOrO 3HaveHus. MNepexon kK HoBoMy 6a3ncy 1 MHBapUaHTbl TMHERHOro oneparopa.
HunbnoTeHTHbIE 1 LMKNMYeckme NuHeliHble onepatopbl. KaHoHuyeckas goopMa XopaaHa. MaTtpuubl onepaTtopa Hag
nonem C. Teopema MamunbToHa-Kannm u MMHMManbHbIA MHOrOYNeH onepaTopa. MHOroYneHHble MaTpurubl U 1x
aneMeHTapHble npeobpasoBaHns. KaHoHuyYeckas nmaroHanbHas oopMa MHOrOYIeHHON MaTpuLbl. IHBapuaHTHbIe
(pakTopbl, aNeMeHTapHble genutenu, xapaktepucTrka Cerpe onepartopa. KaHoHunyeckasi popma XoppnoaHa maTpuLibl
oneparopa Hag noneM R. MaTpuyHbIli MHOFOYNIEH OT NepeMeHHON. PerynsipHble U CUHrynspHble MHorouneHsl. Kputepuit
nopobus MaTpuL 1 TeopemMa 0 HE0BXOAMMbIX 1 AOCTaTOYHbIX YCOBUSIX NOLO6US.

Tema 2. JIuHeWHble, 6BUNNHEWHbIe, KBagpaTUYHbIe.
NnHeiiHble, BUNNHEeHbIe, KBaapaTUYHbIE.

NuHeiiHas doopma (koBekTop). ConpsikeHHOe NPOCTPaHCTBO 1 Kobasunc. [yanbHbli (B3anMHbIi) kobasuc. bunuHeiiHole
chopmbl. MaTpuua 6unuHelriHon chopMbl. CUMMETPUYECKME N KOCOCUMMETPUYECKME BUNMHENHBbIE chopMbI. Mepexon K
HoBoMy 6asucy. KBagpatuyHbole coopMbl. Teopema JlarpaHxa. MiHnaekcel nHepumn Hag nonem R, Teopema nHepumu.
MonoxuTenbHO onpeneneHHble kBaapaTuyHble oopMbl. Kputepuii CunbeecTpa.

Tema 3. AcbcbuHHbIE, €BKNMO0BbI U YHUTaPHbIe MPOCTPaHCTBA.
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Mporpamma aucumnnuHbl "NuHeiHas anrebpa”; 16.03.01 "TexHnyeckas gousmka".

AdpPUHHBIE, EBKIMAOBLI Y YHUTAPHBIE NMPOCTPAHCTBA.

AdOUHHBIE NPOCTPAHCTBA M apPUHHBIE CUCTEMbI KoopanHaT. COBCTBEHHO €BKMAOBLI 1 NMCEBAOEBKINAOBDI
npoctpaHcTea. OpPTOHOPMMPOBAHHBIE 6A3UChl U OPTOroHanbHblE MaTprLbl. I3oMeTpuyeckunin onepatop.
CamoconpsiXeHHbI onepaTtop 1 ero cBoicTea. CBsi3b CUMMETPUYHOW BUNMHENHON (KBaapaTUYHOW ) POpMOii ¢
COOTBETCTBYIOWMM € COnpsiXeHHbIM onepaTtopoM. Anroputm ["pamma-LLMmara opToroHanMsaumm CUCTEMbl BEKTOPOB B
EBknnaosom npoctpaHcTee. TeoepMao KaHOHNYECKOM OMaroHanbHOM BUAE MaTpuLbl CAMOCONPSXXEHHOro oneparopa.
MprBeneHWe KBaapaTUUHBIX (POPM K KAHOHUYECKOMY BUOY OPTOrOHanbHbIMM NpeobpasosaHusMu. MpueeneHve B En
06LWero ypaBHeHWs MOBEPXHOCTEN BTOPOro Nopsiaka K KaHOHNYeCKOMy Buay. HEBbIPOX AEHHbIE LEHTPNbHbIE 1
HeleHTpanbHble noBepxHocTu. LunmHgpsl. MNoBepxHocTn BTOporo nopsaka B E3.

Tema 4. KoMnnekcHble NMUHeNHbIE NPOCTPaHCcTBa. YHUTapHOe NPOCTPaHCTBO.
KomnnekcHble NUHelrHbIE NPOCTPaHCTBa. YHUTapHOE NPOCTPAHCTBO.

3pMI/ITOBbI 1 3PMUTOBO KBagpaTnyHble oopMbl. CI/IMMeTpI/ILIHbIe 3PMUTOBbI N CUMMETPUYHbIE 3PMNTOBO KBaOpaTu4Hble
popmbl. YHI/ITaprIe NPOCTPaHCTBA. OpTOHOpMI/IpOBaHHbIe 6a3unchbl 1 YHUTapHble MaTpuLbl. YHI/ITaprIe N 3PMUTOBbI
oneparopsbl, nUX CBOWCTBA. Teoepma 0 KaHOHMYEeCKOM B1AE MaTpuLbl S3pMNUTOBA oneparopa.

5. MepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns A CaMOCTosITeNbHOWU paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas paboTa o0y4atolmMXCs BbIMONHASTCS Mo 3a0aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHasi pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayAUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMNINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHYIo 1 CMPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPO/O MO AMCUUMMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocylecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTH No o6pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieyuanuteTa, nporpaMmmam MarucTpatypbl (yTBepXaeH
npvkaszom MuHUcTEpCTBa Hayku 1 Bbiclwero obpasoBaHus Poccuiickoin ®enepauun ot 6 anpenst 2021 rona Ne245)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO o6pasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) doenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCKoro) doegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHble Ha NPOBEpKyY
OCBOEHUS KOMMETEHLUMIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBbIKOB. POHA OLLEHOYHbIX CPeLCTB BK/loYaeT OLEeHOYHble
CpeLCTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM pedynbTataM 06y4eHUs No LUCLUMNANHE (MOLYNIo);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPecTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUpPYyEMbIM pe3yfibTataM, 3anaHns pas3/indHbIX TUMOB.

DOHL OLLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLIMIMINHDBI (MOAYNS)

OcBoeHve gucumnnanHbl (Mooyns) npennonaraeT N3y4eHne OCHOBHOWM W AOMONHUTENbHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT ObITb JOCTYMHA 0ByYaloWmMMest B OOHOM M3 ABYX BapuaHToB (NMHo B 060UX N3 HUX):

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

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. lobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6nbnnoTekoii.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

B.P.Kaitroponos "Kypc aHanutm4eckoi reoMeTpun 1 nuHeinHoi anrebpbl” -
https://kpfu.ru/portal/docs/F996146974/kaigorodovV2.pdf

YyebHo-0b6pasoBatesibHas pusmko-mateMaTmyeckas bubnmoteka - http://eqworld.ipmnet.ru/ru/library.htm
YyebHble 1 MeToauyeckne nocobus, BoinylleHHble Ha kadpenpe TOul™ - http:/toig-kazan.narod.ru/education.htm

YyebHble nocobus kadpeapbl TOuUI -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/luchebnaya-rabota/uchebnye-posobiya

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHaLmm

nekumu HeobxonuMbiM Tpe6oBaHMEM AN OCBOEHWS AUCUMIAVHBI SBASIETCS NOCEWEHNIA NEKLMIA.

B Xxone NeKUMOHHbIX 3aHSTWI BECTU KOHCMNEKTUPOBaHWe y4ebHoro matepuana. Obpalats BHUMaHME
Ha KaTeropuu, oopMynmMpoBkun. B cnyyae BO3HVKHOBEHWSI BOMPOCOB 06pallatbCs 38 KOHCYNbTALMSAMM
K npenogasatento. B xofe n3y4yeHus MCUMNANHBI Mano orpaHnYMBaTbCs NEKUMSAMU, PEKOMEHOYETCS
N3Y4NTb OCHOBHYIO NUTEPATYPY, 03HAKOMUTLCS C LOMOMHUTENBHOW NUTEPATYPOIA.

npakTn4eckmne ["naBHOe Ha3Ha4vyeHne npakTnyeckmnx 3aHsTUIA - Bonee TecHoe obleHne npenonasarens co

3aHATNA CTyAeHTaMn Ha TEMbI Ol'lpe,ﬂ,eﬂéHHbIe npenonasaresieM 3apaHee. rlpl/l noaroTtoeke Tpe6yeTCﬂ
MonbITaTbCA BLINOMHUTL BCE AOMallHME 3a0aHns U nonbiTatbes Hanbonee YETKO ccpopmynmposaTtb
HEMNoHATHbIE U I'Ip06HeMHbIe 3Tanbl BO3HUKLWME Npu 3TOM. HeI'IOCpe,D,CTBeHHO Ha 3aHATUN HY>XHO
Oécy,D,VITb BO3HUMKLKWE BOMNPOCHI C NpenogaBaTtenem.

camocTost- | [Mocne kax oo nekuun CTyoeHTy cneayet BHUMATENbHO NpounTaTth U pasobpartb KOHCMEKT. [MoHSATb
TenbHas BCE MATEMATUYECKME BbIKNALKU U NeXallne B UX OCHOBE (PU3NYHECKUE MOMOXEHUS 1 OONYLEHWS;
paboTa BOCNPOW3BECTU BCE BbIKNALKN CAMOCTOATENBHO, HE MMAAS B KOHCMEKT. BeinonHMTL unn gogenatb
BbIKNa KW, KOTOPblE NEKTOP Npeanucan caenatb CaMOCTOSTENBHO (ECNM TAKOBbLIE NMEKOTCS).
Ecnu nekTop npeanucan pasobpatb Yactb Matepuana 6onee nogpobHO CaMOCTOATENBHO NO
LOCTYMHBIM NMMCbMEHHBIM U 3NIEKTPOHHBIM MCTOYHUKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
coenatb. [py BO3HNKHOBEHWM KaKnX-nMBO TPyLHOCTEN C NOHMMAHUEM MaTeprana PeKOMeEHOyeTCs
MOMPOCUTb MOMOLLM Y CBOVX OLHOIPYMMHUKOB MU COKYPCHMKOB. Takxe MOXHO obpatutbes 3a
MOMOLLBIO K NEKTOPY.

9K3aMeH Y kaxporo CTyAeHTa Ha pyKax OOJIXXeH ObITb MOMHbIA CNMCOK BOMPOCOB N4 9K3aMeHa. X MOXHO
TwatenbHO N3Y4YNTb U pa36I/ITb Ha HECKOJIbKO rpynn no ypoBHIO BaWnX 3HaHuin. HeobxooumMo umeTb
KOHCMEKTbI BCEX NEKUMIA W NPakTN4eCcKmnx 3aHATNin. Ha ak3aMeHe 6y,EI,yT npennoxeHbl 3ana4vn
aHanormn4yHble pa36|/|paeMb|M Ha NPaKTUYECKNX 3aHATUAX.

He ctout nsberatb nocelleHms KOHCYNnbTaUuun - Ha HEen MOXHO YTO4YHUTDb Yy NpenogaBarend sce, 4to
OCTaJIOCb HEMOHATHbIM.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJIOTMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKaoUYas nepeyeHb NporpaMMHoro obecneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u HGOPMALIMOHHBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp Ons pacnedatky pa3naToyHbix MaTepuanos.
MynbTumMeouiiHas ayoutopums.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

I'Ipvl Heobxo0aMMoCTn B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK 06y'-|a}OLIJ,I/IMI/IC$I MnHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- co30aHne TEKCTOBOW BEPCUM NtoBOro HETEKCTOBOIrO KOHTEHTA AJ1si er0 BO3MOXHOM0 NpeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE AN pa3fnyHbIX NOMb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO34aHVe BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX NCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMSI HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHn3aunm pasnmnyHbIX
POPM NHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTYT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aLmmn GOoPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU cAa4m oby4atowmMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAONXUTENBHOCTY UX COAYN:

- NIPOAONIXUTENIbHOCTU COoa4n 3a4éTa UM aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 16.03.01
"TexHnyeckas pmsmka" n npocunio NOAroToBkuN "Puanka nnasmbl, TENNOTEXHMKA U BOAOPOLHAS dHepreTuka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.07 Jluneiinas anrebpa

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpodpomnb noarotoskun: Puamka nnasmbl, TENIOTEXHWKA Y BOAOPOOHAS SHEpPreTuka
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasoBatenbHOl nporpamme: 2022

OcHoBHas nuTeparypa:

Beknemuwes, [.B. Kypc aHanmTuyeckor reometpumn 1 nuHeHo anrebpbl [SnekTpoHHbIl pecypc] : ydebHuk / [.B.
Beknemuwwes. ? OnekTpoH. aaH. ? CaxkT-MNeTepbypr : NaHb, 2019. ? 448 c. ? Pexum gocTyna:
https://e.lanbook.com/book/112054. ? 3arn. ¢ akpaHa.

C60pHMK 3a4a4 No aHanMTUYECKO reoMeTpun 1 NMHenHon anrebpe [AnekTpoHHBIN pecypc] : y4ebHoe nocobue / J1.A.
Beknemunwesa [1 op.]. ? AnekTpoH. naH. ? CaHkT-Metepbypr : laHb, 2018. ? 496 c. ? Pexum pgocTtyna:
https://e.lanbook.com/book/109625. ? 3arn. ¢ akpaHa.

Mpockypsikos, V.B. COopHUK 3aaay no NMHenHoM anrebpe [SnekTpoHHbIN pecypc] : y4ebHoe nocobue / .B.
Mpockypsikos. ? OnekTpoH. aaH. ? CaxkT-MeTepbypr : JlaHb, 2010. ? 480 c. ? Pexum goctyna:
https://e.lanbook.com/book/529. ? 3arn. ¢ akpaHa.

JononHutenbHasa nuteparypa:

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

2. AnekcaHnppos, I1.C. Kypc aHanMtuyeckoi reoMeTpum 1 nMHenHo anrebpbl [SnekTpoHHbIN pecypc] : y4ebHuk / M1.C.
AnekcaHnpoB. ? OnekTpoH. faH. ? CaHkt-MeTtepbypr : Jlanb, 2009. ? 512 ¢. ? Pexum poctyna:
https://e.lanbook.com/book/493. ? 3arn. ¢ akpaHa.

3. Kapomues, C.b. AHanntnyeckas reoMeTpus 1 nuHeHas anrebpa [OnekTpoHHbIn pecypc] : yuebHoe nocobve / C.b.
Kapomues. ? 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)
61.0.07 Jluneiinas 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

Mpodomnb noarotoskun: Puramka nnasmbl, TENIOTEXHWKA Y BOAOPOOHAS SHEpPreTunka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasoBatenbHOl nporpamme: 2022

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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