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Mporpamma ancumnnnHbl "reomeTpuyeckne MeTodbl B Teopun audpdpepeHumanbHbix ypasHeHnin"; 01.04.01 "MaTtematuka".

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 ancumnnnHbl "reomeTpuyeckne MeTodbl B Teopun audpdpepeHumanbHbix ypasHeHnin"; 01.04.01 "MaTtematuka".

Mporpammy omcuunnnHel paspaboTtan(a)(n) accucTeHT, K.H. MNaTtpuH E.B. (Kadenpa teopmm 0THOCUTENBHOCTY U
rpasutaunn, OToeneHune cusnkn), Evgeny.Patrin@kpfu.ru ; 3aBenyowmnin kadenpoi, a.H. (goueHT) MNonos A.A.
(Kadbenpa reomeTpun, oTAENEHNE MaTEMATVKW), apopov@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MK-1 CnocobeH chopMynMpoBaTh 1 pewatb akTyasibHble U 3Ha4YMMble 3a4a4u

ChyHOaMeEHTaNbHOW U NPUKNALHON MaTeMaTMKK, NCCNeaoBaTh MaTeMaTnieckme
MOLEeNV B eCTECTBO3HAHUM, LUCDPOBO 9KOHOMUKE 1 YNpPaBieHnm

MK-3 CnocobeH OpneHTUPOBAaTLCS B COBPEMEHHbIX aNropUTMax KOMMNbOTEPHON
MatemaTnkun; obnanatb CNOCOOHOCTAMU K 3CARCPEKTUBHOMY MPUMEHEHUIO U
peanv3aunm MmaTeMaTn4eckm CMNOXHbIX anropnuTMOB B COBPEMEHHbBIX MPOrPaMMHbIX
KoMmnnekcax

Obyvarowumitcs, OCBOMBLWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:
4TO Takoe 'TPynmbl, Lonyckaemble andpdoepeHumnanbHbIMU YpaBHEHUSMI'; OCHOBBI Teopun rpynn Jiun.

JonxeH ymeTb:
MPUMEHSATL rPynMbl, 4onyckaeMble AnddoepeHUManbHbIMY YPaBHEHNSAMW, ANSt UCCNEN0BAHUS YPaBHEHWI 1 UX
WHTErpupoBaHus.

JlonxeH Bnagetb:

MeTOo4aMmn HaxoXOoeHusa rpynmn, Lornyckaembix AnudpdpepeHumnanbHbiM1 ypaBHEHNAMN, 019 [AHHOIO
andodpepeHLmanbHOro ypaBHeHUS.

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OO BO

HaHHas gucuunnuHa (Moaynb) BkAodeHa B pasgen "61.8B.0B.09.02 OucumnaumHel (Mogynum)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 01.04.01 "MaTemaTuka (FeoMeTpusi, TOMOMOTUS U UX NPUNOXEHNS)" 1
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcBaunBaetcs Ha 2 Kypce B 3 ceMecTpe.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOeNlIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 57 4aca(oB), B TOM 4ucne nekuuu - 28 yaca(oB), NpakTM4eckne 3aHsTus - 28 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtositenbHas pabota - 60 Yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 27 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMNHDI: 3K3aMeH B 3 CEMECTpe.

4. CopepxaHue aMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ yka3daHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYeBHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Paspenbl pucuynnuHbl / MX TPYA0EMKOCTb CamocTosiTeNnbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Buapbl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Monynsi Cemectp (B yacax) pa6ora
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. Tema 1. HenpepbiBHbie
1.{rpynnbl npeobpa3zoBaHuii n anrebpbi 3 8 8 0 14
In.
Tema 2. Tema 2. ['pynnbl,
nonyckaemble andodpepeHumanbHbiMu
2. YPpaBHEHNSMN. 3 4 4 0 14

Tema 3. Tema 3. OBbIKHOBEHHbIE

oudodpepeHumnanbHbie ypaBHEHUS,
obnapatowme hyHaaMeHTanbHoM

3. . . - 3 8 8
cuctemMolt peweHunin. O606WEHHbIe

IBMXEHNS B PUMAHOBBIX

NpOCTpaHCTBax.

Tema 4. Tema 5. N'pynnoeble
cBoncTea andpdpepeHLmanbHbIX
ypaBHEHWI B YaCTHbIX MPON3BOLHbIX
BTOpOro nopsaka. IHsapmaHTtHble
4.|BapvaunoHHble 3343241 N 3aKOHbI 3 8 8 0 16

Lo SOpRctHAN IAGAMNINHBI (MOAYNIS)

; 19*%%9‘1‘5*46%5&',%@ 1 npeo6pasosgaHuit n anrebpbl Nn.
nonyckatowyx HEMpepbIB ol b
MoHsiTuie Bk JeRYfE! 23OBAH- [lelicTBNg rpynnbl [Ha MHOXECTBE. [TpaH3UTUBHOE Y MPUMUTUBHOE
,El,el7| DY ATaTPYyb 7 -a-ﬂ-Feépbhﬂw. FeopembrAn—KoresHbtie écuuncﬂ Manse

28 28 0 60

NH
MpeLncTtaBneHye rpynmnbl C MOMOLLbI0 9KCMOHEHLMANBHOMO 0TOBpaXeHUs.
VHBapwmaHTbl rpynnbl 1 MHBapUaHTHbIe MHOroobpasusi.

LedekT MHBapnaHTHOCT MHOroobpasunsi OTHOCUTENbHO rPYNMbI.

UHUTeIUMANLHbLIA ﬂl'lPlnﬁTﬂlh rpynnhl

Tema 2. Tema 2. pynnbl, ponyckaemsie auccpepeHUnanbHbIMU ypaBHEHUSMU.

Onpepnensiowye ypaBHeHUs rpynnbl 4ns oudogoepeHUmanbHbIX YPpaBHEHWUI B YACTHBIX MPOM3BOAHBIX NEPBOro U BTOPOro
nops.akos. O6bIKHOBEHHbIE AUdpepeHLnanbHbie ypaBHEeHWs NepBOro 1 BTOPOro NopsiaKoB, fonycKatowme rpynmny.
HaxoxaeHve uterpupytowero MHOXUTeNs ons 06bIKHOBEHHbIX AndodpepeHUmnanbHbiX YypaBHEeHW NepBoro nopsiaka.
Teopema 0 "cnpsMieHn rpynnbl” 1 3aMeHa NepeMeHHbIX B AndodpepeHLmnanbHbix ypaBHeHVsIX MEPBOro nopsiaka.
MoHWXeHVe nopsaka AngpdoepeHUansHOro ypaBHEHNS BTOPOro Nopsiaka, AOoMycKarowero rpynmny.

Tema 3. Tema 3. O6bIKHOBEHHbIE audpcpepeHumanbHbie ypaBHeHUs, obnaparoLme pyHaaMeHTanbHOW CUCTEMON
peLueHuin. O606LLEHHBbIE ABUXEHUSA B PUMaHOBBIX MPOCTPaHCTBaXx.

O6bikHOBEHHblE AndodpepeHLnancHble ypaBHeHus, obnaaatolume gyHAaMeHTanbHoM CMCTEMON peleHnii. Mpynnbl Ha
npsiMoli 1 ypaBHeHusi Prkkatu.

HenpepbiBHbIE rpynnbl Npeobpa3oBaHuii B pUMaHOBbIX MPOCcTpaHcTBax. MNpeobpasoBaHus, coxpaHsiowme
rapMoHMYeckme KoopamHartbl. ['pynnbl 0606WEHHbIX OBUXEHWIA. [pynna KOHOPMHbIX NpeobpasoBaHuii 1 rpynna
npeobpasoBaHuUii puMaHoBa NPOCTPAHCTBA C AEPEKTOM MHBAPUAHTHOCTW PaBHbIM ABYM

Tema 4. Tema 5. M'pynnosbie cBoncTBa AndpcpepeHLnanbHbIX ypaBHEHU B YaCTHbIX MPON3BOAHbLIX BTOPOro
nopspka. MUHBapmaHTHble BapyaLMOHHbIE 3a8a4M U 3aKOHbl coXpaHeHus ans audpdpepeHunanbHbIX ypaBHEHUN,
[OMNyCKaKLUX HenpepbIBHYK rpynny npeobpa3soBaHuit. Teopema Hétrtep.

Onpepnensiowwme ypaBHeHUs. YpaBHEHNS, [ONyCKaoWMe rpynny MakCUManbHOrO NOPSaKa: IMHEHbIE YPaBHEHMSI.
HenuHeliHble ypaBHeHWs (Cnyyar rpynnsl MakcuManbHOro nopsaka). CBoicTea KOHPOPMHO-MHBAPUAHTHOMO YPaBHEHUS.

MHBapmaHTHbIe BapuauMOHHbIE 3a4a41 1 3aKOHbI COXPaHEeHMs ANng angpgoepeHuUmanbHbiX YPaBHEHWNIA, OOMYCKAOWMX
HenpepbIBHYtO rpynny npeobpasosaHuii. Teopema HéTTep.

CrpaHnua 4 n3 11.




Mporpamma ancumnnnHbl "reomeTpuyeckne MeTodbl B Teopun audpdpepeHumanbHbix ypasHeHnin"; 01.04.01 "MaTtematuka".

5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
Hanmapk, M.A. Teopus npeactasneHuii rpynn - https://e.lanbook.com/book/2751
Kypouw, A.I'. Teopus rpynn - https://e.lanbook.com/book/562

P. A. Davwes, b. C. HIknTWH YpaBHeHns MaTemMatuyieckoin gonsnkun. C6opHUK 3aaav -
http://toig-kazan.narod.ru/education/V/Zad1.pdf

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MaTeEPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOUHON aTTecTaunm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas MHpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3dynbTatam 06y4eHUs No LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CPeacTBa;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTs, BKOYas TpeGOBaHI/IFI, npegbsasndaemMble K OEeNCTBUAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPYyEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNHO).

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

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbil.
Nutepatypa MoxeT BbiTb AOCTYyMHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (6o B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3aK/4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B NeyaTHoM Buae - B Hay4Hoi 6ubnuoteke um. H.N. lobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum BuneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust Hay4yHol 6nbnnoTekoil.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI OMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sksemnnspa) Kaxnoro n3 nsgaHuin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnnsapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHOM y4ebHOR nMTepaTypbl, HEOBXOAMMO ANS OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
norosopoB K®Y ¢ npasoobnanatensimu SNEKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

OO6blkHOBEHHbIe audpdpepeHLmanbHble ypaBHeHus - http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm

P. A. Davnwes, A. tO. OanbwmH OndodhepeHunansHole ypaBHeHns (KoHenekT nekuuid) MoapobHoCTu:
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya
NMoboe ncnonb3oBaHne MaTepuanos LOMNyCKaeTCs TOMbKO NPU Hanuyum runepccebinky Ha noptan KOY (kpfu.ru) -
http://old.kpfu.ru/f6/k6/bin_files/lections%216.pdf

P. A. Javwes, b. C. HnkutuH YpasHeHus matematnyeckoi pmankun. CoopHuk 3apad MoapobHocTu:
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya
Nioboe ncnonb3oBaHne Matepuanos AONYyCKaeTcs TONbKO NPW HanuymMm runepccbinky Ha noptan KOY (kpfu.ru) -
http://toig-kazan.narod.ru/education/V/Zad1.pdf

9. MeTtoauyeckue ykasaHusi Ansi 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumu Pa3bop v ycBoeHue nekumMoHHOro Matepuana. locne kaxaoin nekumn cTyneHTy cnemyet
BHMMATENbHO NPOYMTaTh 1 PasobpaTb KOHCMEKT, NPU 3TOM:

- MoHsATb Bce MaTemMaTnyeckme BbIKNaaoky U NexXallne B UX OCHOBE OU3NYECKME NONOXEHUS U
LOMyleHWs; BOCNPOU3BECTU BCE BbIKNALKU CAMOCTOATENBHO, HE MMAAS B KOHCMEKT.

- BeinonHnTb vnu fnogenatb BbIKNAAKMW, KOTOPbIE NEKTOP NPeanucan caenatb CaMOCTOSATENbHO (eCnu
TaKoBblE NMEIOTCH).

- Ecnn nexTop npegnucan pasobpatb yactb MaTeprana 6onee nogpobHO CaMoCTOATENBHO MO
LOCTYMHBIM NMUCbMEHHBIM U 3NEKTPOHHBIM UCTOYHUKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
coenatb.

- Mpw BO3HNKHOBEHWM KaKMX-nMBO TPyLHOCTEN C NOHUMAHUEM MaTeprana PeKOMEHOYETCS NONpPOCUTb
MOMOLLM Y CBOMX OLHOrPYNMHNKOB UM COKYPCHUKOB. TakXe MOXHO 06patnTbCs 3a NMOMOLLbIO K
NeKTopy.

Ecnvn yacTb yuebHoro matepmana oTseieHa Ha CaMOCTOSTENbHOE U3YYeHNE, TO HEOOXOAUMO
NPUCTYMUTb K 3TOMY He3aMenIMTENbHO Nocse ykasaHua npenoaasarens 1 0CBOUTb Matepuan B
oTBefeHHble UM cpokn. MaTtepuan cnegyet nUsyynTtb NO LOCTYMHBIM MUCbMEHHBIM Y NEKTPOHHbBIM
MCTOYHMKAM, O KOTOPbIX COOBWUT NpenoaaBaterb.

YCTHbIA ONPOC

npaktuyeckme | Ha npakTnyecknx 3aHATUAX BHUMaHNE yaenseTcsl NPUMEHEHUI0 OCHOBHBIX MOHSATWA 1 doopMyn Anst

3aHATUS peweHus 3a8ay. [ns pesynbtaTtnBHOM paboThbl HA 3aHATMSIX HEOOXOAUMO BbIMONHSTL AOMalIHee
3aaaHue, 4Tobbl pa3obpaTh Bce BO3HVKLIEES MPU €ro BbINMONHEHUE BOMPOCHI ¢ npenogasaTeneM. [ns
YCMELWHOro peleHust 3aa4 Ha nabopaTopHbIX 3aHATUSIX XenaTenbHO MOMHUTL 3aKOHbI U
onpeneneHus, pasbrpaemblie Ha NeKLUSX.
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Bup pabot MeTtoaunyeckue pekomeHaauum

caMocTos- | MOXHO BblOENUTb HECKONbKO BUIOB CAMOCTOATENbHOM PaboThl CTYAEHTOB MPY U3y4eHnn

TenbHas OUCLWMAVHBL.

pabota Pasbop 1 ycBoeHWe nekUMoHHOro Matepuana. flocne kaxaon nekunm CTyaeHTy cneayet
BHMMATENbHO NPOYMTaTh 1 Pa3obpaTb KOHCMEKT, NPW STOM:
- MoHsATb BCe MaTeMaTnyeckme BbiKnaaku U Nexaillme B UX OCHOBE (U3NYECKIEe NONOXEHUS U
[OnNylLeHNs; BOCMPOW3BECTU BCE BbIKNALKN CAMOCTOSATENbHO, HE MMSAS B KOHCMEKT.
- BbinonHWUTL Unu fodenarb BbiKNaakuW, KOTOpble NeKTop npeanucan caenatb CaMoCTOATENbHO (ecnu
TaKoBble UMEIoTCH).
- Ecnu nexTop npeanucan pasobpatb YacTe MaTeprana 6onee noapobHO caMoCTOATENBHO MO
[OCTYMHbIM MUCbMEHHbIM UK 3NIEKTPOHHbBIM NCTOYHMKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
coenatb.
- Mpy BOBHNKHOBEHUM KaKuX-NMB0 TPYyOHOCTEN C NOHUMaHMEeM Mateprana peKoMeHayeTcs NonpocuThb
MOMOLLM Y CBOMX OZHOrPYNMHUKOB U COKYPCHUKOB. TakXe MOXHO 06paTuTbCs 3a MOMOLLbIO K
NeKTopy.
CamocTosiTenbHoe M3yyeHre YacTti matepuna. Ecnm yacTb y4ebHoro matepuana oteeeHa Ha
CaMOCTOSATEeNIbHOE M3yYyeHne, TO He0BX0AMMO MPUCTYMUTbL K STOMY He3aMedIMTeNbHO Nocne yKasaHus
npenoaasatens 1 0CBOUTb MaTepwan B 0TBeAeHHble UM Cpoku. MaTepman cnenyet usydnTb no
LOCTYMHbIM MUCbMEHHbIM 1 9MEKTPOHHBIM UCTOYHMKAM, O KOTOPbIX COOBIMT NpenoaasaTeib.

I'IpMBeneM Takxe 6onee NonHbI CANCOK nmtTepartypbl, KOTOpasd MOXeT ObITb NONe3Ha npu oCBOEHUN
AncunnnmHbl:

1. M6parnmos H. X. Mpynnbl npeobpa3oBaHuii B MaTeMaTtndeckoin pusmke. M. MapaTtenbcTeo 'Hayka',
1983.

2. Ongep . MNpunoxexwns rpynn Jln k gudpcpepeHumansbHeiM ypasHeHnam. M., Miagatenscteo 'Mup’,
1989.

3. Nbparnmos H. X. Mpynnbl JIn B HEKOTOPbLIX BONpOCax MateMaTnyeckol ouamku. Jlekuun ans
ctyneHToB HI'Y. HoBocnbupck, 1972.

4. N6parnmos H.X. Asbyka rpynnosoro aHanunaa. M., '3HaHue'. 1989. (HoBoe B X13HU HaykKe K
TexHuke. Cepus 'MaTtemaTtuka, kubepHeTuka', @ 8).

5. M6parnmos H.X. OnbIT rpynnoBoro aHanmaa. M., 'SHaHmne’. 1991. (HoBoe B XU3HM Hayke N TEXHUKE.
Cepus 'Matematuka, knbepHeTuka', € 7).

9K3aMeH SK3aMeH NPOBOAUTCS B MUCbMEHHOI chopMe. DK3aMeHaLMOHHbIA BuneT coaepXxuT asa Bonpoca u3
nporpamMmbl Kypca 1 oaHy 3anady. [MonHbIi 0TBET Ha KaxXablli BONPOC oLeHnBaeTcst B 20 H6annos,
npaBuibHOE peleHre 3aaaqm oueHueaeTcs B 10 6annoB. HenonHblii 0TBET, YACTMYHOE pelleHne
3a4a4v 1 pelleHre 3aaayu, cogepxallee o Wbku, OLEeHMBAKTCS MEHbLIMM YCTIOM 6annoB. 9K3aMeH
cyMTaeTcs cAaHHbIM, ECNK NPY OTBETE HA 3K3aMeHaLMOHHbIN 6unet HabpaHo He MeHee 28 6annos.
Mpu npocTaHOBKE OLEHKM YMcno 6annoB, HabpaHHbIX HA 9K3aMeHe, CyMMUPYEeTCs ¢ Y1cnoM 6annos,
HabpaHHbIX HA NMPaKTUYECKMX 3aHATUAX. DK3aMEHALMOHHbIA BUNeT coaep>XXnT BONPOCH! 1 3a4a4m 13
BCEX pa3fernos nporpammbl.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrnjinHe (MO,IJ,yﬂI'O)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
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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 cocTtaBsneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 01.04.01
"MaTtemartumka" n Marmctepckon nporpamme "reoMeTpus, TONOAOIMS N UX NPUIOXEHNS".
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OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flanb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneunBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCMManbHOMY KONMYECTBY NMPOMUIbHBIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CrpaHnua 11 ns 11.




