Iporpamma mucruruimasl " AHanmutudeckas reometpus'; 16.03.01 "Texanueckas pusmka’.

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

VIHXeHepHbIA NHCTUTYT

=T
=

MJ—

>
A3
-I"l-l.
¢

E_::.ﬂ_.‘m no oﬁ a

_.__'_ msms%’;p

Il{) l{iblr’

o
fcd
=
=
&
I
n
ha
o
ko
-
|

nogrnncaHo SﬂeKTpoHHO-uMd)pOBOﬂ nognncero

MporpamMmma AUCLMNNANHBI
AHanuTtnyeckas reomeTpus

HanpaeneHue nogrotoeku: 16.03.01 - TexHmyeckas uamka

Mpocpomnb noarotoskun: Puamka nnasmbl, TENJOTEXHWKA Y BOAOPOOHAS SHEPreTuka
KBanudoukauus BeinyckHuka: 6akanaBp

dopma oby4eHus: o4Hoe

SA3bik 0byueHmst: pycckuii

"oa Hauana obyyeHus no obpasoBatenbHO nporpamme: 2022

BAEKTPOHHBH
BB YHHBEPCHTET

ARl 2 CFEIAALIMOHHO AHATPTAHEC AR CACTEMA Kby



IIporpamma muciuruiueel "Ananutudeckas reomerpus'; 16.03.01 "Texuunyeckas ¢pusmka”.

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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IIporpamma muciuruiueel "Ananutudeckas reomerpus'; 16.03.01 "Texuunyeckas ¢pusmka”.

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

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-2 CnocobeH NpYMeHsiTb MeTOLbl MaTEMAaTUYECKOro aHanmaa, MoAenMpoBaHuns,

ONTUMU3ALMUN W CTATUCTUKN LN PELWEHUS 3a0a4, BO3HVKAIOWWX B XOL,
NpogeccroHanbHoON AesTENbHOCTM

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

? OCHOBHbIE MOHATUS 1 METOObl aHANUTUYECKOW reoMeTpuin: BeKTop, CkandpHoe, BeKTopHoe, cMellaHHoe
npon3eegeHnsd BeKTopos, reoMeTpn4eckoe MeCcTo To4eK Ha NMNNOCKOCTU 1 B MPOCTPAaHCTBE;

? ¢hopMbI 3aLaHUS MPSIMON HA MIOCKOCTU 1 B MPOCTPAHCTBE, MIOCKOCTY B MPOCTPAHCTBE U UX BbIBOS,

? chopMbl 3a1aHNS KPUBBIX U MOBEPXHOCTEW 2-ro Nopsaka Ha MNOCKOCTM 1 B MPOCTPAHCTBE M KX BbIBOL U Ap.;
JonxeH ymeTtb:

? NPUMEHSTb MaTeMaTUyeckme MeToAbl NPY PELLeHNN TUMOBbIX NPOECCHMOHANbHbIX 3a4ay.

HonxeH Bnagetb:

? MeToAaMu Knaccudomkaumm KBaapaTudHbIX hopM;

? npuemamu nepesoga Puanyecknx 3agay Ha a3blK aHannTnyeckom reoMeTpmn n peweHne nx mateMmaTtnyecknmm
MeTodaMu;

? yCTaHaBNMBaTb IOMMYECKNE CBA3M MEX Y AaHHbIMM Bnokamu.
LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!
pewarb NMMHENHbIE CUCTEMbI YPaBHEHUI;

BbIYVCNATE PA3NNYHbIE TUMbl MPOU3BEAEHN BEKTOPOB;

MPUBOAUTL K KAHOHNYECKOMY BUOY YPABHEHWUS KPUBBLIX BTOPOrO NOPsiaKa NiOCKOCTH;
pewartb 3a4a4u, OTHOCSIMNECS K TEOPUN NPSAMbIX NMMHWUIA 1 NAOCKOCTEN.

MPUMEHSTb MOMyYEeHHbIE HABLIKU LN PEWEHNs 3aaay ou3nku 1 MaTeMaTku;

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OO BO

JaHHasa oucumnnmHa (Mogynb) BkntodeHa B pasaen "51.0.06 OucumnnunHbl (Mogynu)" OCHOBHOM NPOGIECCUOHASBHOA
obpaszoBartenbHoi nporpammel 16.03.01 "TexHnueckas comanka (Prsmka nnasmbl, TENNOTEXHMKA M BOLOPOAHAS
aHepreTuka)" n oTHocuTcs K 0bsi3aTenbHoin Yactu ONMOI BO.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. O6bem gucuunanHbl (MOayns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNleHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb AUCLMMIVHBI COCTaBNsIeT 5 3a4eTHbIX(ble) eanHmu(bl) Ha 180 yaca(oB).

KoHTakTHasi paboTa - 90 yaca(oB), B TOM 4yucne nekuum - 36 4aca(oB), npakTnyeckme 3aHsTus - 54 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).
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CamocTtositenbHas pabota - 54 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHBL: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yacbl KOHTaKTHOM pPaboThbl, Camo-

MX TPYB0EeMKOCTb (B Yacax) crosi-

N Paspenbl aucumMnivHbl / Ce- [Nekuun,Jlekumu|MpakTu-Mpaktu-la6opa-la6opa- Tenb-
monayns MECTP| Bcero | B an. | 4Yeckume |4yeckue [TopHble|TOpHble| HasA

copme [3aHsATUSA, B 3an. [paboTbl,| B an. pa-
Bcero |chopme| Bcero |cbopme | 6oTa

1. [Tema 1. Teopust NNHENHbBIX CUCTEM. 1 12 0 18 0 0 0 18

2. |Tema 2. BekTopHas anrebpa. 1 12 0 18 0 0 0 18
Tema 3. AHanntuyeckas reomeTpums Ha

3. MAOCKOCTM U B NPOCTPaHCTBE. 1 12 0 18 0 0 0 18
MToro 36 0 54 0 0 0 54

4.2 CopepxaHue auUCLUNIUHbI (MOAYNS)
Tema 1. Teopnsi NMHENAHbIX CUCTEM.

Yucnosoe none. CUCTEMbI NIMHEVHBIX YPaBHEHUI 1 OCHOBHbIE ONpeAeneHns: MaTpuua n paclumpeHHas marpuua,
COBMECTHOCTb, ONPeaeneHHOCTb, 3KBMBaneHTHoCTb. Meton Maycca peweHns nnHenHon cnuctemsbl. [NepectaHoBKM N-ro
nopsigka. OnpenennTens n-ro Nopsaka u ero ceoncTea. Anrebpanyeckoe nononHeHune. MuHopsbl k-ro nopsigka. PaHr
MaTpuLbl. dneMeHTapHblie NpeobpasoBaHus. JInHelHbIe (BEKTOPHbIE) NPOCTPaHCTBA. JInHeHas 3aBMCUMOCTb U
He3aBMCMMOCTb CMCTEMbI BEKTOPOB. PaamepHocTb 1 6asnc. Teopema o 6a3ncHom MrHope. Teopema KpoHekepa -
Kanennn. PeuenT pewweHns Npon3sonbHOM cuctembl. HopManbHas doyHoamMeHTanbHas cuctema peweHnin 04HOPOLHOW
NHeHOW cncteMbl. MHOXECTBO peleHnin HeOOHOPOAHOW NMHENHON CUCTEMDI.

Tema 2. BektopHasi anrebpa.

"eomeTpuyeckuin BekTop. JInHenHoe NPoCTPaHCTBO reoMeTprnyeckmx BekTopos. OPTOHOPMNPOBAHHbIA BEKTOPHbIN
6asunc. AdpdmHHbIN 6a3nc eBknuaosa npoctpaHcTea E3. HdekapTto 6asuc B E3. CkanspHoe nponsBeneHne BEKTOPOB,
€ro CBOWCTBA, BbIYMCNIEHNE B OPTOHOPMMPOBAHHOM 6asunce, MexaHN4YeCckuii CMbICN. BEKTOpHOE NpoM3BeneH e BEKTOPOB,
€ro CBOWCTBA, BbIYMCNIEHME B OPTOHOPMUPOBAHHOM 6asunce, MexaHnyeckuii cmbicn. CMelwaHHoe Npon3BeaeHme
BEKTOPOB, €r0 CBOWCTBA, BbIYMCIIEHMNE B OPTOHOPMMPOBAHHOM 6asnce, reOMeTpUYeCKmii cMbich. [IBOiHOE BEKTOPHOE
npounsseneHne. ToxaecTso Skobu.

Tema 3. AHanuTnuyeckas reomeTpus Ha NJIOCKOCTU M B NPOCTPaHCTBE.

MpocTeliwne 3afa4n aHaNMTMYECKON FEOMETPMUN: PACCTOSIHUE MEXAY [BYMS TOYKaMU, NNowWaLb TPEYronbHMKa u 06bem
TeTpasgpa. SIBHoe, HeABHOE M NapaMeTpuyeckoe ypaBHEHUS MMHUM Ha NNOCKOCTU. PasnnyHble Buabl NpsiMOn Ha
nnockocTu. Anrebpanyeckue kpuebie n-ro nopsaka. NpeobpaszoBaHne LeKapTOBOM CUCTEMbl KOOPAMHAT Ha NIOCKOCTH.
Knaccudomkauus Kpmsbix 2-ro nopsaka. dopma 1 CBONCTBA HEBLIPOXAEHHbIX KPUBLIX 2-r0 nopsiaka (anivnc,
runepbona, napabona): BepWwuHbl, OKYCbl, SKCLLEHTPUCUTET, AUPEKTPUCHI, aCUMNTOTLI. YPaBHEHMS snnunca,
runep6onbl, napabonsl B NONsSpoi cucteme koopamHat. Kpreble 2-ro nopsiika Kak KOHMYECKMe CeveHust. SBHOE,
HesIBHOE U napameTpryeckoe ypaBHeHWEe NOBEPXHOCTEN B NpocTpaHcTee. LunuHapuyeckas u cdepuydeckas CUCTEMbI
KoopAauHart. PasnnyHble BUAbl ypaBHEHUS NMNOCKOCTM B MPOCTPAHCTBE: C HOPMAlbHbLIM BEKTOPOM, obllee, B OTpe3kax,
HopMupoBaHHoe. OTKNOHEHME TOYKM OT NAIOCKOCTW. 3adaHue NMHUM B NPOCTPaHCTBE: NapaMeTpuyieckoe, kak
nepecevyeHne OByx NoBepxHocTen. PasnmyHbie BUabI MPAMONA B NPOCTPAHCTBE. TUMUYHbIE 3a8a4u Ha NPSMYIO U
NIOCKOCTb: PACCTOSHNE OT TOYKM [0 NPSIMOW, HAXOXOEHUEe TOYEK CUMMETPUYHbIX OTHOCUTENBbHO MIOCKOCTM UK NPSIMOA
n 1. 0. NMpeobpazoBaHre NeKapTOBOW CMCTEMbI KOOPAMHAT B NPOCTPaHCTBE. Yrnbl Siinepa. MoBepxHOCTM 2-ro nopsiaka
B E3 (ypaBHeHVe 1 pUCyHOK).

5. MepeueHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06yyalLLLUXCS NO
AucUUIInHe (MOAYIH0)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpecTBeHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocToSITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTAE/bHbIX TEM (Pa3fenos) AUCLUUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHol paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMPaBOYHYIO MTEPaTypy, BbINONHAT 3aJaHusi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.
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OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepaunm ot 6 anpens 2021 roga Ne245)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTaLUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLMIA NNAHMPYEMBIM Pe3ynbTataM 0By4eHus Mo LUCLWMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cogepxaHune OUeHO4YHbIX CpencTB, BKNKO4Yas TpGﬁOBaHI/IFI, npenbsaBnseMbie K OEeNCcTBUAM 05y‘-laIOLI.I,VIXCFI,
OEMOHCTpUpyeMbIM pedynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOHLI OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B [MpunoxeHun 1 k nporpamme AUCLMANAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLNINHBI (MOAYNS)

OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnspa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpaMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

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

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

YyebHo-0bpasoBatenbHas usmko-mMateMaTmueckas bubnuoteka - http://eqworld.ipmnet.ru/ru/library.htm

YyebHble 1 MeToOM4YecKne nocobus, BbinyleHHbIe Ha kadpeape TOUl | cemecTp -
http://toig-kazan.narod.ru/education/l.htm

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (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.

CaMOCTOSA- Mocne kaxoon nekumm CTyAeHTy cnenyeTt BHUMATEJIbHO NpOo4YnNTaTh U pa306paTb KOHCNekT. [MoHATb
TenbHas BCE MareMartunyeckume BbiKNnagku 1 nexatme B X OCHOBE (PpU3nNYeckue NoNoXeHUs 1N 4onyleHns,
pa60Ta BOCNpOn3BeCT BCE BblKNnankm CaMOCTOATENIbHO, HE MNAO0s B KOHCMEKT. BbinonHnTtb unn gogenatb

BblKNnaanku, KOTopble NeKTop npeanncan coenartb CaMOCTOATENIbHO (eCJ'II/I TakoBble I/IMePOTCﬂ).

Ecnu NeKTop npeanncan pa306paTb 4acCTb Matepuana 6onee I'IO,D.pO6HO CaMOCTOATENbHO NO

OOCTYNHbIM MNCbMEHHbIM UNN ANEKTPOHHBbIM NCTOYHUKAM, TO Heob6x0AUMO CBOEBPEMEHHO 3TO

coenatb. I'Ip|/| BO3HUKHOBEHUWN KaKNX-Nnbo pr,ﬂ,HOCTGVI C NOHMMaHMEM MaTepurana pekoMeHayeTcs

nonpoCcuTb NOMOLWKM Y CBOUX OOHOIpPYnnHUKOB NN COKYPCHUKOB. Takxe MOXHO O6paTVITbCﬂ 3a

MOMOLLbKO K JIEKTOPY.

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 3a4a4u
aHanornyHole pa3bupaembiM HA NPAKTUYECKKX 3AHATUSIX.

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

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHust 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHU 06pa3oBaTebHOro npoLecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe OUCLMNNVHBI (MOOYNS).

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

MatepunanbHO-TEXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAynto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun ons KOHTaKTHOWM paboThl C MpenonaBsateneM, yKoMNnekToBaHHble cneumaniampoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.

MynbTumeouitHasa ayoutopums.

12, Cpeﬂ,CTBa apantauumumv npenopgasaHus gucUNNNIUHbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCSA Cnepytowmne MeTodbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMaLMK 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;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus Tekcta U n3obpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXcs BOCNPUHUMATL OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PeHNs -
aynnanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuto 16.03.01
"TexHnyeckas pmamka" n npocunio NOAroToBkN "Puanka nnasmbl, TENNOTEXHMKA U BOAOPOLHAS dHepreTnka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.06 AHanntn4eckas reomMeTpus

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:

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. KneteHwuk, [.B. C60pHMK 3a8ay N0 aHaNMTUYECKON reoMeTpum [OnekTpoHHbIN pecypc] : yuebHoe nocobue / [.B.
KneteHuk ; Mop pen. H.B. EconmoBa. ? SnekTpoH. faH. ? CaHkT-Metepbypr : JlaHb, 2018. ? 224 c¢. ? Pexum goctyna:
https://e.lanbook.com/book/103191. ? 3arn. ¢ akpaHa.

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

JononHuTtenbHas nuteparypa:

1. WnbwH, B.A. IlnHeliHas anrebpa [SnekTpoHHbIi pecypc] : ydebHuk / B.A. UnbuH, 9.1, MNo3HsIK. ? DNeKTPoH. AaH. ?
Mocksa : duamatnut, 2008. ? 280 c. ? Pexxum goctyna: https://e.lanbook.com/book/2178. ? 3arn. ¢ akpaHa.

2. Mpveanos, N.W. AHanutunyeckas reoMetpus [OneKTpoHHbIA pecypc] : yuebHoe nocobue / U.W. Mpueanos. ?
OnekTpoH. gaH. ? CaHkT-MeTepbypr : NlaHb, 2010. ? 304 c. ? Pexunm goctyna: https://e.lanbook.com/book/321. ? 3arn. ¢
aKpaHa.

3. inbuH, B.A. AHannTnyeckas reoMeTpust [DNeKTPOHHbIN pecypc] : y4ebHuk / B.A. UnbuH, 3.1 Mo3HsK. ? ONeKTPoH.
naH. ? Mockea : ®uamatnut, 2009. ? 224 c. ? Pexum poctyna: https://e.lanbook.com/book/2179. ? 3arn. ¢ akpaHa.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.06 AHanntn4eckas reomMeTpus

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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