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Mporpamma gucumnnuHbl "TeH3opHbI aHanm3"; 15.03.03 "MNpuknagHas mexaHmka".

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 gucumnnuHbl "TeH3opHbI aHanm3"; 15.03.03 "MNpuknagHas mexaHmka".

Mporpammy nmcuunnuHel paspaboTtan(a)(vn) 3asenyowmii kagoenpoi, a.H. (LoueHt) Monos A.A. (Kadenpa reometpum,
oTheneHne maremartuku), apopov@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
Orl1K-3 CNOCOBHOCTLIO BbISIBNSATH €CTECTBEHHOHAYYHYIO CYLHOCTb NPO6neM, BO3HUKAOWWMX B

XoLe NpodpeccnoHanbHoM AeATENbHOCTY, MPUBAEKATb AN UX PELEeHNs
ChV3UKO-MaTeEMaTUYECKNin annapar

MK-1 CNOCOBHOCTbIO BbISIBASITb CYWHOCTb HAY4YHO-TEXHUYECKMX NPOoBNeM, BO3HMKAOWMX B
Xo4e npogpeccmoHanbHON AesATeNbHOCTU, U NpUBReKaTb Ans UxX peweHns
COOTBETCTBYOWWNIA PUIMKO-MaATEMATNYECKUIA annapar

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHbIE MOHSTUS, U CBOMCTBA MateMaTn4yeckx o6 bekToB B 3Toi 061acTu, OPMYNIMPOBKY YTBEPXAEHWUI, MeToAbI
NX 40OKa3aTenbCcTBa, BO3MOXHbIE CqPepbl UX NMPUNOXEHWIA.

JonxeH ymeTb:
pewaTb 3a4a4v no TEH30PHOMY aHanuay.

JonxeH Bnanetb:
MaTeMaTM4yeckyM annapartom TEH30PHOro aHanmaa.

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:

CTyneHT OOoMXEH OCHOBHbIE NMOHATUS, 1 CBOMCTBA MaTeMaTUYeCckmx 0O bEKTOB B 3TON 06nactu, oOpPMyNMpoBKY
YTBEPXAEHWNA,

METObl NX [OKA3aTeNbCTBA, BO3MOXHbIE CCPepbl UX MPUNOXEHWIA.
Pewatb 3anayv no TEH30pPHOMY aHanuay.

Bnapetb matematmyecknm annapartoMm TeH30pPHOro aHanmaa.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

LaHHas oucumnnuHa (Moaynb) BkatodeHa B pasgen "61.B.OM.11 OucumnnuHel (Mogynun)" oCHOBHOW NPodeccroHanbHoM
obpasoBatenbHoi nporpammel 15.03.03 "MpuknagHas MexaHuka (uMHaMmuka, NpoYHOCTb MalvH, NpUHopoB 1
annapartypbl)" 1 OTHOCUTCS K 0bsi3aTeNbHbIM AUCUUNANHAM.

OcBanBaetcs Ha 2 Kypce B 3 ceMecTpe.

3. O6bem aucuMnanHbI (MOAYns) B 3a4eTHbIX eAUMHMLAX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopaearesnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuaroLmxcs

O6was TpynoeMKOCTb AUCLIMIINHBI COCTaBASIET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(os).

KoHTakTHas paboTa - 54 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(oB), NpakTM4eckne 3aHsTUS - 36 4aca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtosiTenbHas pabota - 54 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMUMNANHBI: 9K3aMeH B 3 CEMECTpE.

4. CopepXxaHue OUCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U Tematu4yeckmnit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLMNANHE (MORYNIO)
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Mporpamma gucumnnuHbl "TeH3opHbI aHanm3"; 15.03.03 "MNpuknagHas mexaHmka".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 1. TeH30pbl B BEKTOPHOM U1
€BKNO0BOM NPOCTPaHCTBax.
1.|//lnHenHble onepaunn ¢ TeH3opamu. 3 2 6 0 12
TeH30pHOE YMHOXeEHWEe. TeH30pHble
nonst Ha MHoroo6pasuu.

Tema 2. JInHelHble CBA3HOCTM U
TEH30p KpmBM3Hbl. KoBapmaHTHoe
oudodpepeHUnpoBaHue.
"eone3nyeckne NUHENHON
2.[cBai3HOCTW. TEH30p KpyyeHNs B 3 4 8 0 14
FONOHOMHOM W HEFOJIOHOMHOM
penepax. TeH30p KPMBU3HbI
NMHENHON CBA3HOCTW. ToxaecTea
BuaHkn. TeHsop Puyun.

Tema 3. KoBapraHTHOE
OondodpepeHuUnpoBaHne TEH30PHbIX
nonei. CneumnanbHble TUMbI
3.|nnHenHbIX cBA3HOCTEN. PUMaHoBbI 3 6 10 0 14
MHOroobpasus. dopma obbema Ha
MHOroobpasuu. dkBrmadPuHHas
CBSI3HOCTb.

Tema 4. PumaHoBa CBA3HOCTb U
pPYMaHOB TEH30pP KPUBU3HbBI. TEH30pbI
BuaHkn, Beiina n SnHwrenHa.
CekuunoHHas KpBM3Ha.
MpocTpaHCTBO NOCTOSAHHOM
KPWBWN3HbI. TEH30p KOHGDOPMHOM
KpVBM3HbI. AOGUHHBIE 0TOBPaXeEHNS
NPOCTPaHCTB adpdPUHHON CBA3HOCTN.
AdcpuHunteTsl. [['eogesnyeckoe
oTobpaxeHue NPoCTPaHCTB
4.[nnHeliHol cBa3HOCTW. CBA3HOCTD, 3 6 12 0 14
WHOYLMPOBaHHasA Ha
noamHoroobpasumn. dopmyna Maycca,
BTOpas (pyHOaMeHTanbHas cpopma.
"eonesnyeckne prmaHoBa
MHOroobpasaus Kkak akcTpemanu
oyHKUMOHana onuvHebl. JlarpaHxuvan
SHEeprun 1 ero aKcTpemanu.
Monyreonesnyeckne KOOpAMHATHI.
Jlemma Maycca.

NToro 18 36 0 54

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)

Tema 1. TeH30pbl B BEKTOPHOM U €BK/IMO0BOM NpPOCTpaHcTBax. J/IMHenHble onepauumn ¢ TeH3opaMu. TeH30pHoe
YMHOXeHune. TeH30pHble Nonsi Ha MHOroobpasunu.

TeH30pbl B BEKTOPHOM npocTpaHcTee. KoopanHathl TeH30pa B 6a3nce BEKTOPHOMO NMPOCTPAHCTBA U 3aKOH UX
npeobpasoBaHusi. JInHelHble onepaummn ¢ TeH3opamu. TEH30pHOE YMHOXeHMe. Onepauus CBepTbiBaHNS.
KococummeTpuryHble TEeH30pbl (BHELWHME (DOPMbI), X BHEWWHEE (KOCOE) YMHOXEHWNE. TeH30pbl B €BKNNA0BOM
npocTpaHcTBe. TeH30pHble NONS HA MHOroobpasmu.

Tema 2. JIuHerHble CBA3HOCTU U TeH30pP KpuBU3Hbl. KoBapnaHTHOe auddepeHumposaHue. N'eopne3nyeckue
NUHEeNHOMN CBSIBHOCTU. TEH30p Kpy4yeHUs B rOIOHOMHOM M HErosIoHOMHOM pernepax. TeH30p KpUBU3HbI IMHEAHON
cBsisHoCcTU. ToxXaecTtBa BuaHku. TeH3sop Puuuw.

CtpaHnua 4 13 9.




Mporpamma gucumnnuHbl "TeH3opHbI aHanm3"; 15.03.03 "MNpuknagHas mexaHmka".

NHenHble CBA3HOCTY U TEH30P KPYBU3HbLI. CBA3HOCTL HA MHOroobpasun. KoBapraHTHoe audbdoepeHUnpoBaHie.
MapannenbHblii NEpEHOC BEKTOPA BAOMb KPUBOMA. [pynna ronoHoMun. Meoneanyeckne NMMHenHoOM CBS3HOCTU.
SKcnoHeHUManbHoe otobpaxeHue. KoeapuaHTHoe AndhepeHUpoBaHNE TEH30PHbIX Nonei. TEH30p KPYYEeHUs 1
CMMMETpUVYECKUE CBA3HOCTM. [eoMeTpuYeckuii CMbICN TeH30pa KpydeHus. HaxoxaeHne KoopamHaTt TeH30pa KpyYeHus B
rOfIOHOMHOM 1 HErOJIOHOMHOM pernepax. TeH30p KPUBM3HbI NIMHENHOW CBS3HOCTW. ToxaecTBa buaHku. MeomeTpuyeckuin
CMbIC/T TEH30Pa KPUBW3HbI.

Tema 3. KoBapuaHTHOe audpcpepeHunpoBaHNE TEH3OPHbIX nonen. CrielmanbHbie TUMbI IMHEAHbIX CBA3HOCTEN.
PumaHoBbI MHOroo6pasusi. dopma o6bemMa Ha MHOroo6pasun. dkBnacpdHHas CBA3HOCTb.

HaxoxneHne koopauHaT TeH30pa KPUBM3HLI B TONOHOMHOM 11 HErONOHOMHOM penepax. TeHsop Puyun. CneumnanbHbie
TWUMbl NMMHEHBIX CBA3HOCTEN 1 prMaHOBbl MHOroobpasus. @opma o6bema Ha MHoroobpasuun. OpueHTMpyeMble
MHOroo6pasusi. IkBnadpprHHAS CBA3HOCTb. PMaHOBa CBSI3HOCTb Y PUMAHOB TEH30pP KprBU3HbLL. MpeobpasoBaHue
CBSI3HOCTMW.

Tema 4. PumaHoBa CBA3HOCTb U pUMaHOB TEH30p KpUBU3HbI. TeH30pbl BuaHkn, Bennsg n dnHwuTenHa.
CeKkuunoHHasi KpuBu3Ha. NpocTpaHCTBO NOCTOSAHHOW KPUBU3HBbI. TEH30p KOHPOPMHON KpUBU3HLI. AcpPUHHBbIE
oTobpaxeHus npocTpaHcTB adpcpuHHOM cBA3HOCTU. AcbpuHuTeThI. Meope3nueckoe oTo6paxeHne NPoCcTpaHCTB
NUHEeNHoW cBA3HOCTU. CBA3HOCTb, UHAYLMPOBaHHas Ha NoaMHoroobpasuun. ®opmyna Maycca, BTopas
c¢hyHnameHTanbHas doopma. Feopeamnueckme pumaHoBa MHOroo6pasust Kak akcTpeMany doyHKLMOHana aJjivHbl.
NarpaHxwaH aHepruu n ero aKctTpemanu. Nonyreopesnyeckue koopauvHarel. Jlemma Maycca.

TeHsopbl BuaHku, Belins n QiiHwTenHa. PUMaHOBbI TEH30PbEI KPYBU3HbBI ABYMEPHOIO U TPEXMEPHOro MHOroobpasmii.
CekumnoHHas KpuemaHa. MpocTpaHCTBO NOCTOSIHHOM KpUBM3HLI. KOHOpopMHOE NpeobpasoBaHe MeTpr4yeckoro TeH3opa.
TeH30p KOHPOPMHOM KprBM3HBI. KOHGOPMHO nnockre npocTpaHcTBa. AdprHHbIE 0TOBpaXeHNs NPOCTPaHCTB
adpdouHHO cBA3HOCTW. AdpdouHUTeThl. 'eonesnyeckoe oTobpaxeHne NPoCTPaHCTB MHENHO CBSI3HOCTY.
MpoeKTMBHO-EBKIMA0BO NPOCTPAHCTBO adpoUHHON CBA3HOCTM. CBA3HOCTL, MHAYLMPOBAHHAS Ha NOAMHOroobpasmu.
dopmyna Maycca, BTopas oyHaamMeHTansHas doopma. BnonHe reonesunyeckue v astonapannenbHble NogMHOroobpasus.
eonesnyeckue pvMaHoBa MHOroobpasmst kak akcTpemany oyHKLMoHana onuHel. JlarpaHxuaH sHeprum n ero
aKcTpemanu. IKkcTpemanu goyHKUmMoHana anuHbl. Monyreonesnyeckue koopauHartel. Jllemma Maycca.

5. MepeuyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns O CaMOCTOsSITeNbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayoUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcst
BK/OYAET Kak MOSHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTLENbHbIX TEM (Pa3fenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPaboTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUNIIUHE.
OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsaok opraHM3aummn 1 ocylecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTH No o6pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEEHUIA"

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

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

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoro yHmBepcuteTa

WrHatbes, 10. . OudhdepeHumanbHas reoMeTpus KpMBbIX MOBEPXHOCTEW B EBKMLOBOM NPOCTPAHCTBE: YyebHoe
nocobue. - 2013 - http://sourceforge.net/projects/maxima/files/

Nexkuunn B.H. Wanykosa - http://ksu.ru/f5/index.php?id=7&num=2

Manaxanbues, M.A., ®omuH B.E. 3agaum u ynpaxHeHuns no Kypcy amdepeHumanbHon reometpum n Tononorum. Yactb
Il. MeToamuyeckoe nocobue. - KasaHb: N3a-8o KI'Y. - 2008 - http://pdfdocs.docdat.com/pars_docs/refs/2/1128/1128.pdf

6. DOHA OLEHOYHbIX CPeacTB Mo AUCUUNIuHe (MOLYNI0)

DOoHLO OLEHOYHbIX cpencTs no gucuunninHe (Mo,u,ymo) BKNOYaeT oLueHOYHble MaTepualibl, HanpaBneHHble Ha NPOBEepPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIe 3HaHWI, yMeHVII7I M HaBblkoB. POHAO OLEHOYHbIX cpencTB BKNO4YaeT OLEeHO4YHble
cpencTBa Tekyllero KOHTpons n oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arTectauunn.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cneayiolas nHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM peadynbTatam 0By4eHus Mo SUCLUMNIMHE (MOLyNio);
- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMSI OLIEHKYM MO ANCUMMNIVHE (MOZYIO);
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- OnncaHne nopsnka npMMeHeHund 1 npouenypbl OLeHBaHUA 014 KaX40ro oueHo4YHOro cpenctea,
- Kputepum oueHnBaHmnAa onga KkaXxanoro oueHo4YHoro cpencTea,

- coaepxaHume oueHO4YHbIX CpencTBs, BKIKOYas TpeéoBava, npegbsasnsaeMble K OEencTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYEMbIM pe3yibTataM, 3adaHns pa3/indHbIX TUMOB.

DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. NMepeuyeHb nuTepatypbl, HEO6X0AMMON AJ1i OCBOEHUSI AUCLMIINHDBI (MOLYNS)
OcBoeHre aucumMnnnHbl (MoLyns) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENbHOM y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb LOCTYMHa 0byYaloWwmnMcst B OAHOM 13 ABYX BApMaHToB (Mnbo B 0060MX N3 HUX):

- B 9NIEKTPOHHOM BUE - YEPES 3NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 NMaponst
OT NNYHOTO KabvHeTa B cMcTeMe "ONEeKTPOHHbIA yHuBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaioulerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW U [OOMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAUMON O/ OCBOEHUS AUCLMMNAMHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 K paboyel nporpamMmme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMWIO NPY U3MEHEHUW YCIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNIeKToBaHUsa ooHa0B Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIIMHBI (MOaYIIs)

Kypc meTpuyeckor reometpun -
http://log-in.ru/books/kurs-metricheskoiy-geometrii-burago-d-yu-burago-yu-d-ivanov-s-v-burago-d-yu-burago-yu-d-ivanov-s-v-nau
Jlekumn no MeTpuyeckor reometpun - hitp://www.math.psu.edu/petrunin/papers/alexandrov/bbi.ru.pdf

Nekuwnm MocTtHrkosa M.M. - http://alexandr4784.narod.ru/pmm52.html

Jlekums no pumaHoBoin reomeTpum - http://www.decoder.ru/list/all/topic_134/

PumaHoBa reometpus - hitp://window.edu.ru/resource/234/28234

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCS NO OCBOEHUIO AUCLMIMIIMHBI (MOayNs)
Bug pa6ot MeToaounuyeckue peKkoMeHaaUum

nexkunm B xo[1e NEKUMOHHBIX 3aHSATUIA BECTU KOHCMEKTUpoBaHue y4ebHoro matepuana. Obpalars BHMUMaHWe
Ha KaTeropvu, GOOPMyNIMPOBKU, PacKpbIBaOLWME CoOepXaHNe TeX UK UHbIX SBNEHUIA 1 MPOLIECCOB,
Hay4Hble BbIBOAbI U NMPaKTUYeckne pekoMeHjaummn. 3anasartb npernogasaTento YTOYHSIoWMe Bonpochl
C LENbI0 YSICHEHMSI TEOPETUHECKMX MONOXEHWUI U ONTUMANbHBLIX CNOCOB0B pelleHns Pa3nnyHbIX TUMOB
3ajau.

npakTnyeckune | B xoe noLrotoBku K cEMMHapaM N3y4nTb OCHOBHYIO NUTEPATYpPY, 03HAKOMUTLCS C LOMOMHUTENBHOM

3aHsATUSA nMTepaTypoii, HoOBbIMM MybnMKauusMy B MEPUOLNYECKNX N3AHNSX: XypHanax, rasetax u 1.4. Mpu
9TOM y4ecTb pekomeHaauuy npenogasatens n TpebosaHus yuebHo nporpammbl. opabaTbiBath
CBOW KOHCMEKT NeKUMW, Aenas B HEM COOTBETCTBYIOWME 3anNNCK U3 NUTePaTypbl, PEKOMEHAOBaHHOM
npenoaaBaTenem n npenycMoTpeHHol y4ebHol NporpamMmoii.

camocTosl- | CTyLeHT MOXeT LOMOMHUTL CMMCOK UCMONb30BAHHON NUTEPATYPbl COBPEMEHHBIMU UCTOYHUKAMY, HE
TenbHasl MPeLCTaBNEHHbIMU B CNNCKE PEKOMEHLOBAHHOW NTEPaTyphl, U B AaNbHENILEM NCNONb30BaThb
paboTa co6CTBEHHbIE MOArOTOBNEHHbIE y4eBbHbIE MaTepuansl NPY HAaNMCaHUM KYPCOBBIX U AWUMIOMHbIX paborT.
CBOEBpPEMEHHOE 1 Ka4ECTBEHHOE BbINOJIHEHNE CAMOCTOSITENbHOM paboThbl Ha3npyeTcs Ha
COONI0AEHNN HACTOSIWMX PEKOMEHAALIMIA U N3YYEHUN PEKOMEHOBAHHON NMTepaTypbl.
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Bup pabor

MeToaouyeckme pekomeHoauum

3K3aMeH

SK3aMeH NpoBOAUTCS B MUCbMEHHON hopMe. IK3aMeHaLNOHHbIA BUneT coepXuT asa Bonpoca 13
nporpammbl Kypca 1 ogHy 3amaady. [MonHbIli 0TBET Ha KaxXablii BONPoc oLeHunBaeTcs B 20 6annos,
npaBunbHOE pelleHne 3aaa4m oueHueaeTcs B 10 6annos. HenonHbii 0TBET, YacTMYHOE pelleHne
3a4a4v 1 pelleHre 3aaaqu, colepxaillee o WbKN, OLEHMBAIOTCS MEHbLIMM Y1CTIOM 6annoB. SK3aMeH
cyMTaeTcs cOaHHbIM, ECNU NPY OTBETE Ha 3K3aMeHaLMOHHbIV 6unet HabpaHo He MeHee 28 6annos.
Mpu NpocTaHOBKE OLEHKM YMCNo 6annos, HabpaHHbIX Ha aK3aMeHe, CyMMUPYeTCS C Y1CnoM 6annos,
HabpaHHbIX Ha NMPaKTUYECKMX 3aHATUAX. DKIAMEHALMOHHbIA BUNEeT colepXMT BOMPOCHI 1 3a1a4u 13

BCeX pa3nenos nporpammol.

10. MepeuyeHb MHGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/ibHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)
MatepuanbHo-TexHN4YecKoe obecnedyeHne 0bpas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp ANS pacneyvyarky pas3naroyHbix MaTepuanos.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNnUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOmMMoCTK B 06pa3oBaTeNibHOM NMPOoLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryatoume
BOCMpUsTE NHpopMaLMK 0By4YaloWmMMUCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMIA 3[00PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn NobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepyn AaHHbIX U CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW Ais 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX NCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NoNyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -

ayaonanbHO;

- NTPUMEeHeHne NporpamMmMmHbLIX CpencTs, obecneynBarolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB 1 yMeHVII7I, popmMmpyeMbIx
OUCUMMNININHON, 3a CYET aNlbTepHaTUBHbIX CI'IOCO6OB, B TOM 4ucne B1UpTyalnbHbIX na6opaTopv||7| N CUMYNALUNOHHbBIX

TEXHONOIA;

- MPUMEHEHNE LUCTaAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn MHGopMaLLMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTOYHOro

KOHTPONA;

- YBENMYEHWE NPOLONXNTENBHOCTMN caaun 0byyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHOW aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW NMPOLOMXUTENBHOCTUA UX CAAYM:

- NPOAONIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON doopme, - 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 BbICTYNNEHUA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cootTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuo 15.03.03
"MpuknagHas MexaHunka" 1 Npodouno NoAroToskM "OuHamurka, NPOYHOCTb MalvH, NpubopoB 1 annaparypbl”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].11 TeH30pHbI aHanm3

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 15.03.03 - MNpuknagHas mexaHuka

rlpO(*)Vlﬂb nogrotosku: nHamuka, NPOYHOCTb MaWWH, I'IQVI6OQOB n annapartypbl

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Mpumakos, M. A. FeomeTpus n Tononorus [9nekTpoHHbI pecypc] : yiebHoe nocobue / [. A. MNprmakos, P. 5.
XamupynnuH. - 2-e nsg., nepepab. n mon. - M.: M®MA, 2011. - 272 ¢. (YHuBepcuteTckas cepusi). - ISBN
978-5-902597-13-1. - TekcT: anekTpoHHbIi. - URL: http://znanium.com/catalog/product/451172 (nata obpaweHus:
21.08.2019). - Pexwnm goctyna: no nognmcke.

2. UrnaToukmHa J1.A. Tononorus nns 6akanaspos Matematuku: yuebHoe nocobue / UrHatoukmua J1.A. - M.:MpomeTei,
2016. - 88 c. ISBN 978-5-9907453-1-5 - TekcT: anekTpoHHsblIin. - URL: http://znanium.com/catalog/product/557085 (nata
obpaileHus: 21.08.2019). - Pexum pocTyna: no noanmcke.

3. Cocos E.H. BeeaeHue B pumMaHoBY reoMeTputo: y4ebHo-MeToanyeckoe nocobue. - KazaHb: KasaH. yH-1, 2016. - 52 c. -
TekcT: anekTpoHHbIA. - URL: http:/kpfu.ru//staff_files/F5113510/Riem8.pdf (nata obpawerus: 21.08.2019). - Pexum
JoCTyna: OTKpPbITbIiA.

JononHutenbHas nuteparypa:

1. WepcTHes A. H. KoHCnekT nekuuin no matemMaTnyeckoMy aHanmsy [TekcT: anekTpoHHbIn pecypc] / A. H. WepcTHes. -
N3g. 5-e. - SnekTpoHHbIe faHHble (1 dpaiin: 2,66 M6). - (KazaHb: KazaHckuii rocyiapcTBeHHbI yHuBepcuTeT, 2009) . -
3arn. ¢ akpaHa. - Pexum goctyna: oTKpbITbIf. - TEKCT: aneKTPOHHbINA. - URL:
http://libweb.kpfu.ru/ebooks/05-IMM/05_33_ 2009 000165.pdf (naTta obpauweHuns: 21.08.2019).

2. l'ymepos, P. H. 9nemeHThl 0bLwen Tononorum [TeKCT: aNeKTPOHHbIN pecypc] : y4ebHoe nocobue / P. H. MN'ymepos. -
KasaHb: N3a-80 KI'Y, 2007. - 90 c. - TekcT: anekTpoHHbIN. - URL:
http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2007_000029.pdf (naTta obpaweHus: 21.08.2019). - Pexum gocTtyna:
OTKPbITBINA.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].11 TeH30pHbI aHanm3

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne nogrotosku: 15.03.03 - MNpuknagHas mexaHuka

Mpogounb NoaroToBkM: JrHammka, NPOYHOCTb MalvH, NprbopoB 1 annapatypb
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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