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Mporpamma aucumnnuHbl "O6was n akcnepumeHTanbHas uanka"; 44.03.05 "Meparornyeckoe obpasosaHvie (C ABYMS NPOHUNAMA
noaroToBku)".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnnuHbl "O6was n akcnepumeHTanbHas uanka"; 44.03.05 "Meparornyeckoe obpasosaHvie (C ABYMS NPOHUNAMA

noaroToBku)".

Mporpammy omvcuunnnHel paspabdoTan(a)(n) DoueHT, K.H. (poueHT) OepsarnH A.B. (Kadenpa cpuaukn, dakynotet
mMaTemaTukm U ecTecTBeHHbIX Hayk), AVDeryagin@kpfu.ru ; poueHT, k.H. (ooueHT) KpacHosa J1.A. (Kadbenpa cousnku,
DdakynbTeT MaTeEMaTUKN N eCTeCTBEHHBIX HayK), LAKrasnova@kpfu.ru ; 3aBenytowmin kachenpoit, K.H. (aoueHT) Cabuposa
®.M. (Kadhbenpa cmamku, PakynbTeT MatemMaTmku 1 eCTeCTBEHHbIX Hayk), FMSabirova@kpfu.ru ; ctapunii
npenopaeatens, 6/c Caxabues N.A. (Kachenpa gousnku, @akynbTeT MaTeMaTkKn N eCTECTBEHHbIX HayK),
[IASahabiev@kpfu.ru ; goueHT, K.H. (goueHT) WypbirnH B.1O. (Kadenpa dunsnkm, dakynbteT MaTeMaTnkm u
€CTeCTBeHHbIX Hayk), VJShurygin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 FOTOBHOCTbIO peann3oBbiBaTh 06pasoBaTenbHble MPOrpamMbl Mo y4eOHbIM

npeLMeTaM B COOTBETCTBUM C TpeboBaHUAMM 06pas3oBaTebHbIX CTaHLAPTOB

MNnK-4 CNOCOBHOCTBLIO UCMONBb30BaTh BO3MOXHOCTM 06pa3oBaTeNbHO cpelbl Ans
OCTVXEHNS MMYHOCTHBIX, METAMNPELMETHBIX U NPEAMETHbIX Pe3yNbTaToB 0by4eHuns
n obecneyeHns kayecTea y4ebHO-BOCNNTATENBHOMO NpoLiecca cpeacTsamm
npenoaaBaeMbix y4ebHbIX NPeaMETOB

Obyvarowmitcs, OCBOMBLWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

- OCHOBHbIE MOLENUN MEXAHWKMW, MONEKYNSPHOI CON3NKMN,

- OCHOBHbIE (h13NHECKME 3aKOHbl 1 TEOPUN Pa3aenos, a TakxXe rpaHuLbl X NPUMEHEHNS;

- OCHOBHbIE CBONCTBA MEXAHWNYECKUX N TEPMOANHAMUYECKMX CUCTEM M OCHOBHbIE MOAX0bI K UX N3YYEHWIO;

- OCHOBHbIE TEOPETUYECKUNE MONOXEHUSA 3NEKTPOAMHAMUKN, BOTHOBOW N KBAHTOBOW ONTUKW, aTOMHOM U 90epPHOM
hursuku;

- cp|/|3v|quKV|e BeINM4YUHbI, NCNOJib3yeMble B YKa3aHHbIX pa3genax C*)VI3I/IKI/I;
- oyHOaMeHTanbHble B3aMMOOENCTBUS B npupone n nx nposasneHns.

JonxeH ymeTb:
- pewarb Ka4eCTBEHHbIE U pacyeTHbIe 3a4a4um, CoOAepXaHne KOTOpPbIX COOTBETCTBYET NporpaMmme Kypca;
- MNaHnpoBaThb 1 NPOBOANTb (PU3NYECKME IKCMIEPUMEHTbI C OLIEHKOW NOrPEHOCTN N3MEPEHNIA.

IlonxeH BnageTb:

- (byHOaMeHTanbHbIMN NOHATMAMM, 3aKOHaMN 1 TEOPUSIMUA COBPEMEHHOW 1 KNACCUYECKO GON3MKM,
- HaBblKaMu BeOEHNS (OU3NYECKOro 3KCNEPUMEHTA;

- OCHOBHbIMU METOAaMN NOCTAHOBKN, NCCNIEA0BaHNS N PEWEHNS 3a4ay.

LonxeH 0eMoOHCTPUPOBaTb CNOCOBHOCTb M FOTOBHOCTb:
NPUMEHATb Pe3ynbTaTbl 0CBOEHUS ANCUMNANHBI B NPOdECCUOHANbHON OesTeNbHOCTH.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

LaHHasa oucumnnmHa (Mogynb) BKNtodeHa B padgen "61.B.0M.15 OucumnnuHbl (Mogynmn)" OCHOBHON NpoddecCuoHanbHom
obpaszoBatenbHoi nporpammel 44.03.05 "Meparornyeckoe obpasoBaHve (C ABYMS NPOOUISAMIA NOLrOTOBKMN)
(MaTematuka u ouanka)" n 0THOCUTCS K 06s3aTeNbHbIM AUCUMNINHAM.

OcBauBaetcsi Ha 1, 2, 3 kypcax B 2, 3, 4, 5, 6 cemecTpax.

3. O6bem gucumnanHbI (MOAYNs) B 3a4eTHbIX eAMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb ANCLMNMHBI cocTaBnsieT 24 3a4eTHbix(ble) eanHuL(bl) Ha 864 yaca(os).

KoHTakTHasi paboTa - 496 4aca(oB), B TOM 4yucne nekumm - 198 yaca(oB), npakTnyeckme 3aHaTus - 190 yaca(os),
nabopatopHble paboTbl - 108 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 Yaca(oB).

CamocrTositenbHasi pabota - 224 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 144 yaca(os).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 3 s 11. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma aucumnnuHbl "O6was n akcnepumeHTanbHas uanka"; 44.03.05 "Meparornyeckoe obpasosaHvie (C ABYMS NPOHUNAMA
noaroToBku)".

CDopMa NPOMEXYTOYHOIro KOHTPOJIA ANCUUNIINHDI: 3a4€eT BO 2 CeMeCTpe,; 9K3aMeH B 3 CeMecCTpe; 3K3aMeH B 4 ceMecCTpe;
9K3aMeH B 5 CeMeCTpe; 3a4eT N 3K3aMeH B 6 ceMecTpe.

4. CopepxaHue oucLUNAUHbI (MOOYNS), CTPYKTYPMPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHMeMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuih niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCLUNAUHE (MOJYNIO)

Buabl 1 yachbl
KOHTaKTHOW paboThbl,
Paspensl pucUUnInHbI / MX TPYAOEMKOCTb CamocTosiTenbHas
N Monayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekum 3aHATUSA paboTbl
1. |Tema 1. Kunemartuka. 2 10 8 6 4
2. [Tema 2. OnHamuka. 2 10 12 0 4
3. |Tema 3. MexaHuka TBepAoro Tena. 2 8 8 4 4
Tema 4. MexaHudeckme konebaHus n
4, BOHbL. 2 8 8 8 6
Tema 5. OcHOBHbIE NpeacTaBneHuns
5. |MOnekynspHO-KNHETUYECKON Teopumn 3 12 12 4 18
rasos.
6. |Tema 6. OCHOBbI TEPMOOVHAMUKMW. 3 12 12 6 18
Tema 7. PeanbHble rasbl, XnaokocTtu,
7. TBEpAble Tena. 3 12 12 8 18
8. [Tema 8. OnekTpocTaTuka. 4 12 12 6 30
9. Iglzaa 9. NoCTOSHHbIN 3NeKTPU4ecKnii 4 10 10 6 30
Tema 10. MarHuTtHOE none.
10. dnekTpomMarHeTnam 4 14 14 6 30
Tema 11. PassuTtune B3rns4oB Ha
11.|npupoay ceeta. dneMeHThl 5 14 10 6 10
reoMeTpu4ecKon onTmku.
Tema 12. BonHoBble cBONCTBa CBETA.
12.|Bsaumopeiictere ceeta C 5 12 10 6 8
BELLECTBOM.
Tema 13. KBaHTOBbIE CBONCTBA
13. M3nyHEHIS. 5 10 8 6 8
Tema 14. KopnyckynsipHo-BONHOBOM
14.|nyann3m. SnemMeHTbl KBAHTOBOM 6 12 12 6 10
MEXaHVKMW.
Tema 15. Teopus atoma Bogopona
Bopa. CtpoeHne aTtoma.
15. Mepuogunyeckas cuctema 3neEMEHTOB. 6 12 12 6 8
Tema 16. CTpoeHne atoMHOro sapa.
16. OneMeHTapHbIA YacTuubl. 6 12 12 6 6
Tema 17. SkcnepvMeHTanbHas
douauka. BeegeHue. Victopuyecknii
0630p. JlabopaTopHble npubopbl 1
17. MeToabl n3mMepeHns Harpesatenu n 6 10 10 10 6
xonoaunbHukn. Mpunbopbl ans
N3MEPEHNS Cnn.
Tema 18. VicTouHUKM cBeTa.
OnemMeHTHasl 6a3a OoNTUYECKNX
18.|npubopos. SBneHns B obnacTu 6 8 8 8 6
KOHTakTa MeTana c
NnonynpoBOLHNKOM.
UNtoro 198 190 108 224

4.2 CopepxaHue gUCLUNMIUHbI (MOAYNS)
Tema 1. KuHematuka.

CrpaHnua 4 n3 11.
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Mporpamma aucumnnuHbl "O6was n akcnepumeHTanbHas uanka"; 44.03.05 "Meparornyeckoe obpasosaHvie (C ABYMS NPOHUNAMA
noaroToBku)".

I'Ipe,uMeT ¥ 3a4a4v gucuunnmHel pusuka. OcHOBHbIe 3Tanbl CTAHOBMEHMS q;)I/I3I/I‘-IeCKOI7I HayKW.

Moagenu B MexaHvke. Cuctema otcyeTa. MatepmanbHas Touka. TpaekTopus, afiMHa nyTu, BEKTOP NepemMeLleHms.
KnHemaTnka matepuanbHoi To4ku. KuHematrka matepmanbHOn TOHKM Npu NpAMONNHENHOM ABuxeHun. KpusonnHenHoe
IB/XEeHVe MatepuranbHo To4KW. BpalleHune TBepaoro tena BOKpyr HENOABMXHOM ocu. CBA3b MeX Y NIMHERHbIMU U
YrnoBbIMW BENNYMHAMN.

Tema 2. lnHaMuka.

3akoHbl HbloToHa. MexaHnyecknii mpuHUMI oTHocuTenbHocTU. MpeobpasosaHus Manunes. Cunbl B npupoae. Pabota u
MOLWHOCTb. MexaHnyeckas aHeprus. 3akoH COXpaHEeHUs MMMynbca. 3akKOH COXPaHEeHNS MEXaHUYECKO SHEPrM B
KOHCepBaTVBHOMN

Tema 3. MexaHuKa TBepgoro tena.

MomeHT cunbl. MomeHT nHepuun. OnpeneneHme MOMEHTOB MHepUUn Te. YpaBHEHNE OMHAMKKX BpallaTenbHOro
IBVXeHus TBephoro Tena. KnuHetnyeckas aHeprus BpateHusi Tena. PaboTa BHEWHWX Cui Npy BpalleHny TBepAoro
Tena. 3akoH COXpaHEeHNs MOMEHTA MMMy bCca.

Tema 4. MexaHnyeckme KonebaHms v BOJHbI.

KonebatenbHoe nBuxeHue. MapmoHuyeckune konebanus. dugpdpepeHumanbHoe ypaBHeHe cBOBOLHbBIX KonebaHuii.
MpocTeiiwne konebaTenbHbIe CUCTEMbI. HEPrns rapMOHUYeCKnX konebaHunin. 3aTyxatowme konebaHus. BolHyXaeHHble
konebaHus. PesoHaHc. BonHoBble npouecchl. YpaBHeHue Geryueli BonHbl. dasoBas v rpynnosas ckopocTb. BonHosoe
ypaBHeHVeE.

Tema 5. OCHOBHble NpeAcTaBneHUs MONeKyNsiPHO-KUHETUYECKO TeEOPUM ra3oB.

MonekynsipHo-KMHeTu4Yeckas Teopus rasos. Mogenb noeanbHoro raza. OCHOBHOE YpaBHEHVE KUHETUYECKOW TEopUm
rasoB. PacnpeneneHve sHeprum no cteneHsm ceobombl. 3akoH Makceenna pacnpeneneHust MoOnekyn no CKOpOCTSM.
CpefHsist anuHa csobonHoro npobera Monekynbl U 3pEKTUBHOE CEYEHNE CTONKHOBEHUS. BpOyHOBCKOE ABMXEHME.

Tema 6. OCHOBbI TEPMOAVHAMUKM.

MNoHATMEe O COCTOSHNM CUCTEMBI, TEPMOANHAMNYECKOM MPOLEcce U TEPMOANHAMNYECKOM paBHOBECUN. BHYTpeHHSS
aHeprus. MepBblii 3aKOH TepMoAMHaMUKK. TennoemMkocTb ra3oB. Aguabatuyieckne npouecchl, ypaBHeHue MNMyaccoHa.
O6paTnmble 1 HeobpaTuMble npouecchl. Lukn KapHo, KM Tennoebix gsurateneii. Btopoi 3akoH TepMOaNHaAMUKN.
SHTponus.

Tema 7. PeanbHble rasbl, XuUaoKoCcTu, TBepable Tena.

MoTeHumanbHasa KpuBas B3anMOLENCTBUS MONEKY, MOHATME O MEXMONEKYNAPHBIX cunax. YpaBHEHNE COCTOSHMSA
peanbHoro rasza BaH-nep-Baanbca. Kputnueckoe coctosHme. Cxuxerune rasos. Xuakoctu. [1BnxeHne Monekyn B
xuakoctax. Monenn ctpoeHns xuakoctein NoBepXHOCTHOE HATSXXEHME B XUAKOCTAX. KannnnspHele sBneHns. Teepaoe
Teno. AMopdpHble 1 kpuctananydeckue tena. Npumepbl KPUCTANNYECKMX CTPYKTYP Pa3NnNyHbIX TUMNOB. 3MeHeHns
arperaTHOro coctosiHvs BewecTsa. NpencrasneHme o0 0asoBbIX NEPEXOLAX.

Tema 8. dnekTpocraTuka.

3aKoH CoXpaHeHWs anekTpuyeckoro 3apsna. 3akoH KynoHa. 9nekTpoctatudeckoe none. HanpsaxeHHOCTb
anekTpocTaTnyeckoro nons. MpuHumn cynepnoadnumm nonei. Aunonb. NoTok BEKTOpA 9NEKTPUYECKOrO CMELLEHNS.
Teopema Maycca. PaboTa nepemMelleHunst 3apsiaa B anekTpoctatmyeckom none. MoteHuman nons. PasHocTb
noteHumanos. CBA3b MexXOy HANPSXEHHOCTbIO U NOTeHUManoM. [NpoBOOHNKN 1 ONSNEKTPUKN B ANEKTPUYECKOM Mone.
OnekTpoemKocTb. KoHaeHcaTopbl. DHEPrus anekTpocTaTuyeckoro nons.

Tema 9. NMoCTOSAAHHBIN 3NEeKTPUYECKUIA TOK.

ONEeKTPNYECKNIA TOK U ero xapakrepuctuku. 3akoH Oma ans ydactka uenu. CoeanHeHns NpoBOLHUKOB. 3aBNCUMOCTb
CONPOTUBNEHNS OT Temnepatypbl. ICTOYHMKIM NOCTOSIHHOrO Toka. 3akoH Oma ans uenwu, cogepxauwein 9C. Pabota n
MOLLHOCTb 3M1eKTpU4eckoro Toka. 3akoH [xoyns-IleHua.

Tema 10. MarHMTHOE none. ANeKTpoMarHeTU3m

MarHuTHoe none NocTosiHHoro Toka. 3akoH brno-Caeapa-/lannaca. 3akoH Amnepa. Pabota B MarHMTHOM Mone.
[leincTBre MarHUTHOro Nons Ha Asuxyulmecs 3apaabl. MarHuTHoe none B BewecTtse. [lna-, napa- u doeppomMarHeTuku.
SIBneHne anekTpoMarHMTHoM nHAyKunn. CaMonHOyKUmMsl. DHEPrust MarHUTHOro Nons. ANeKTpoMarHUTHble konebaHus.
OnekTpoMarHmTHble KonebaHusi B konebaTenbHOM KOHTYpe. AHanorns aneKTPoMarHMTHbIX U MeXaHU4Yeckux konebaHuii.
MpeBpalleHne aHeprum B konebatenbHOM KOHTYpPE.

Tema 11. Pa3Butue B3rnsgoB Ha NpUpoAy cBeTa. dNeMeHTbl FeOMeTPUYECKOon ONTUKMN.

MNpenmet pasznena. OcHoBHble 3akoHbl onTukK. KopnyckynspHas u sonHosas Teopumn XVII Beka. SnektpomarHmpTHas u
kBaHTOBas Teopms ceeta XIX-XX BB. KopnyckynspHo-BonHoBoWM ayanvuam. OTpaxeHve n npenomMneHme ceeta Ha
cthbepuyeckor nosepxHocTn. Cchepuyeckne 3epkana. ToHkue nnH3bl. Dopmyna TOHKON NMH3bI. [ocTpoeHne
n306paxeHnii B 3epkanax u NMH3ax.

Tema 12. BonHoBble cBOWCTBa cBeTa. B3anmonencreme ceeta ¢ BELLLECTBOM.

NHTepdepeHuns BonH. KorepeHTHble BOMHbI. [1ony4yeHne KorepeHTHbIX BONH B onTuke. HTepdepeHuns ceeta B TOHKMX
CNnosiX, NONOChI PaBHOW TONWMHBI U paBHOro HaknoHa. Konbua HetotoHa. dudppakums ceeta. MNpuHumn
MonreHca-®peHens. Metopn 3oH ®penens. MNpocTtenwme npumepsl andpakumm PperHens. dudpakuma dpayHrogepa
Ha wenu. Knaccmgomkauuns onpakumMoHHbIX sBneHni: audopakuma dpayHrogepa, andpakuma dpeHens.
OndopakunoHHas pewertka. [Nonapusaums ceeta. 3akoH Mantoca. Monsaprnsauus ceeta npy OTPaXeHUN 0T MOBEPXHOCTM
amanekTpuka v npenomneHun. Yron bpioctepa. ducnencus ceeta. Bugsl ancnepcuu. MoHsTMe 06 3NeKTPOHHOR Teopuu
ancnepcun. MNornoweHune ceeta. PaccesHne ceeta.
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Mporpamma aucumnnuHbl "O6was n akcnepumeHTanbHas uanka"; 44.03.05 "Meparornyeckoe obpasosaHvie (C ABYMS NPOHUNAMA
noaroToBku)".

Tema 13. KBaHTOBble CBOMCTBA U3JTy4YeHUS.

TennoBoe nanyyeHne. 3aKoHbl M3n4eHusi abContoTHO YepHoro Tena. Hegoctatku BonHOBOM Teopum ceeta. 'mnotesa
lMnaHka. 3akoHbl BHEWHEro hotoadpdoekTa. YpaBHeHne SnHwrenHa ona gporoadodoekta. JasneHne ceeta. SpgekT
KomnToHa.

Tema 14. KopnycKynsipHO-BOJIHOBOW Ayanu3m. dnemMeHTbl KBaHTOBOM MEXaHUKMW.

LOundpbpakums MmkpoyacTiy. BeposaTHOCTHbIN xapakTep onvcaHus noBeaeHns MMpoobbekToB. BonHoBas coyHKUKMS.
MpuHuUmn cynepnosmuun. BonHa ne-bpoiing. CooTHoweHe HeonpeaeneHHocTen. [1BONCTBEHHOCTb NPeacTaBneHNin 0
Bewectse. KopnyckynspHo-BonHoBoM gyanusm. YpasHeHue WpeonHrepa. CtaumoHapHble COCTOSHUS 1 X CBOMCTBA.
YpasHeHve lpeanHrepa ons ctauMoHapHbIX COCTOSIHUIA.

Tema 15. Teopus atoma Bopopona Bopa. CtpoeHue atoma. lNepuoaguyeckas cuctemMa 3NeMEHTOB.

Mogenb Pesepdopaa. MNMoctynatel Bopa. Teopus atoma Bogopona no bopy. KeaHtosble yncna. MHOroanekTpoHHHbIE
atombl. MpuHUMn Maynu. 3anonHeHne anekTPoHHbIX obonoyek. Meproanyeckas cuctema anemeHToB MeHoeneesa.
XapakTepucTnyeckoe peHTreHOBCKOE N3nyyYeHue.

Tema 16. CTpoeHUe aTOMHOrO siapa. neMeHTapHbIA YacTULbl.

EcTecTBeHHas paanoakTMBHOCTb. 3aKOH panmoakTuBHoro pacnaga. Coctas sapa. HyknoHbl. 3apsii U MaccoBoe YMCHo
anpa. OHeprus cesAsu sapa. Msotonbl. ickyccTBeHHbIe NpeBpalleHns saep. SaoepHsie peakuun. deneHune saep.
LlenHas peakuus. SloepHble peakuuy Ha TENoBbIX U BbICTPbIX HEWTPOHax. Peakuus cuHTesa, npobnema ynpaesnsieMoro
TEpPMOSIIePHOro CMHTE3a.

SnemeHTaprle 4acTuhubl B COCTaBe KOCMNYECKOro nany4eHus. qDYH,D,aMeHTaJ'IbeIe B3aMMOLOENCTBUS. KﬂaCCI/ICpVIKaU,VIVI
3NIEeMEHTapPHbIX YacTul. KBapKOBBaﬂ MonOenb CTPOeHNA aapoHOB.

Tema 17. dkcnepuMeHTanbHas cpuamnka. BeepgeHue. Uctopuueckuit 063op. JlabopaTtopHble Npu6opbl U MeTOAbI
namepeHust Harpesarenu n xonogunbHuku. Mpubopbl Ans nuamMepeHus cun.

Ponb, MECTO 1 3HAYMMOCTb 3KCnepuMeHTanbHbIX nccnenoBaHuid. XnOkKoCTHblE, annatomeTpuyeckune,
pusunko-xmmmnyeckune, anekTpuieckune, OECKOHTaKTHble TepMOMeprI.SﬂeKTpI/I‘-IeCKI/Ie n apyrmue Harpesarte/lbHble
ANEeMEeHTbI. KpMOFeHHaFI TexHunkKa, KOMI'IpGCCI/IOHHbII7I XOnoaunbHWK, MawuHa JinHae, cocyn ,D,broapa. ,ﬂe(pOpMaLlVIOHHbIe
I'Ipl/l60pb|, pe3I/ICTI/IBHbII7I €MKOCTHOW, I/IH}IWKTI/IBHbII7I, I/IH,EI,yKLI,I/lOHHbIIZ, nbe3onat4ynkun.

Tema 18. UcTouHMKM cBeTa. neMeHTHas 6a3a onTnyeckux NpubopoB. ABneHust B 06nacTy KOHTaKTa MeTana ¢
NonynpoBOAHMUKOM.

WcTouHmkm ceeta. HasHaveHne n yCcTpoicTeo, omanyeckne napameTpbl ICTOYHMKM cBeTa. Jlamna HakanneaHus,
rasopaspsioHble UCTOYHWUKM CBETW, PTYTHbIE, UMMNYbCHbIE NaMmbl, NOAYNPOBOAHMKOBbIE MCTOYHMKM cBeTa. OnTuyeckne
MeTo4bl UCCNefoBaHWi. 3epkano 1 NPU3Mbl, MNMH3bI U CBETOBOAbI, MONAPN3aTOPbI CBETA. DNEKTPUYECKMIA KOHTaKT,
BNMSIHWE ero Ha pe3ynbTaT nameperuin. OMUYecKniA, BbINPSMASIOWNIA, MPUXUMHON, TOYEYHbIA KOHTaKT. DdodhekT
3eebeka, MNenbTbe 1 ToMcoHa

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIHo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocToSITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO CaMoCTosITeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLMMIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4YHYHO 1 CMPaBOYHYIO MTEPaTypy, BbINONHSAT 3aJaHUsi, HaNpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0By4aroLWMXCs PernaMmeHTUpyeTCs HOPMaTUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsnok opraHM3aLmmy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTH NO 06pasoBaTefbHbIM NPOrpamMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCTOATENBbHOM paboTbl CTYAEHTOB BbICLIMX yHeOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yYpEXaeHNs
BbICLWEro npodgeccroHansHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOJ'I)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOUYHbIX CPEeACTB N0 AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea Tekylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.
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B dhoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLUIA MNaHMPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaeMble K OEenCcTBuAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUMpPyeEMbIM peayibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMANAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW OIS OCBOEHUSA OUCLUMNHBI (MOLYNSA)
OcBoeHre aucumMnanHbl (MoLyns) npeanonaraeT Usy4yeHne OCHOBHON 1 AOMONHUTENbHOM y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObITb NOCTYMNHa 0byYaloWwmnMcsl B OAHOM 13 ABYX BapuaHToB (Mnbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npaeoobnanatensamu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum buneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust HayyHol 6ubnnoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI OMCTAHUMOHHO 13 NtoBON TOYKM NpY BBELEHMM 0OYYaIOLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMKeEH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarwerocs n3 ymcna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO ONCLMMNNHY.

MepeyeHb OCHOBHO 1 NONONHUTENBHON Y4ebHOM NMTepaTtypbl, HEOOXOAUMOI 4N OCBOEHUS AMCUMNANHBLI (MOayns),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OOHOBNEHWIO NPU N3MEHEHWM YCNIOBUIA
noroeopoB KDY ¢ npasoobnanatensiMu aNeKTPOHHbLIX U34aHWUIA U NPU N3MEHEHMM KOMMNEKToBaHUS (ooHaoB Hay4yHoi
onbnuortekn KPY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

ocynapctBeHHas nybnuyHas HayqyHo-TexHuveckas bubnmoTteka Poccun - http:// gpntb.ru
KapTtnHa munpa cospeMeHHom cpuaunkm - http://nrc.edu.ru/est/r2/index.html

Poccuiickoe obpasoBaHue - PepepansHolli nopTan - http:/www.edu.ru

calT, NOCBSWEHHbIV BOMpocam ecTecTBo3HaHus - hitp://www.naturalscience.ru

cainT, cogepxawmini nHopMaLmIo Mo BCEM pasgenam aucumnnumHel - http://www.elementy.ru
caiiT, cogepXalmnii OTKpbITble y4eBHUKM MO eCTECTBEHHOHAYYHbLIM ancLmMnnmHam - hitp://www.college.ru
ceTeBas aHumknonenms "Buknnegus" - http://ru.wikipedia.org

cetesas aHumknoneams "Kpyrocset" - http://www.krugosvet.ru

®dusuka B aHUMaumsx - http://physics.nad.ru/

®dusnka B OTKpbITOM Konneaxe - hitp://www.physics.ru

®dusuka Bokpyr Hac - http://physics03.narod.ru/

®dusnka.py: canT ang yyawmxcs n npenogasatenen domsmnku - http://www.fizika.ru

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)

NeKunoHHbIE 3aHATUS NPOBOLATCS C UCMONb30BAHNEM MHTEPAKTUBHBIX TEXHOMNOMMIA 1 NPeanonaralT akTMBHOE yyacTue
cTyneHTOB. [1ns NOAroToBKM K 3aHATUSIM PEKOMEHAYETCS BbIAENATL B MaTepuane npobneMHble BONPOCH!, 3aTparmBaemble
npenofasaTenem B NeKLMU, U rpynnmMpoBaTth MHAOPMALIMIO BOKPYT HuX. XXenaTenbHO BbIAENATb B UCMNONb3YyEMON
nuTepaTtype NOCTaHOBKM BONPOCOB, HA KOTOPbIE pa3HbiMU aBTOpPaM MOryT BbiTb AaHbl pasnuyHble 0TBeThl. Ha ocHoBaHuUK
n00T6aHOBKV| Takux BOMPOCOB cnefyeT cobupatb apryMeHTbl B MONb3y PasnuyHbIX BAPUAHTOB PELIEHNS NMOCTaBNEHHbIX
npobnem.

Ha NPakKTN4eCKMX 3aHATUAX CTYOAEHTbl pewaroT TUNoBblie 3a4a4n C NCMNOJIb30BaAHNEM N3YHEHHbIX METOLOB. PaboTa Ha
NpPakTn4eCKnxX 3aHATUAX npeanonaraeT NoBTOpeHne TeopeTnyeckoro marepmana, aktTuBHoe y4actme B COBMeCTHOM
peweHnn 3anad, ot4eTbl No BbIMO/THEHHO AOMaLLHEN pa60Te.
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YCTHbI onpoc TpebyeT oT npenoaaBatenst 60MbLUION NpeaBapuTeNbHO NOAroTOBKW: TaTeNbHOro oTéopa coaepXaHus,
BCECTOPOHHEro NpoayMblBaHNS BONPOCOB, 3a4a4 U NpUMepoB, KoTopble ByayT NpeanoXeHbl, NyTen akTeBM3aumm
LesiITeNbHOCTN BCEX CTYAEHTOB rpynmbl B NpoLecce NPoBEPKW, CO3OaHNS Ha 3aHSATUM OenoBol 1 nobpoxenaTenbHol
obcTaHoBKN.

Lns NpoBepKu 1 OLLEHKW KOHTPOJbHbIX MMCbMEHHbIX PaboT NPOBOAMTCS aHaNU3 Pe3ynbTaToB KX BbiMONHEHWS,
BbISIBNISIOTCS TUNUYHbIE OWMOKM, NPUYUHDI, BbI3BaBLINE HEYOOBNETBOPUTENbHbIE OLEeHKN. Mpun 60MblOM KonnyecTse
OOHOTUMHbBIX OWMBOK, CBUAETENbCTBYIOWMX O HEAOCTATOYHOM YCBOEHMNN MHOTUMI CTYAEHTaMu TOro WX MHOro pasgena
(TeMbl), Ha 3aHATUK cnedyeT NPOBECTU pasbop NNOXo-yCBOEHHOro Matepuana.

OnHuM 13 MetToOoB N3y4eHns Kypca ABngeTcsa CaMoCToATEIbHAA pa60Ta Han yqe6H|/|Kan|, y‘-le6HbIMI/I nocobusamu un
crneunanbHom nMTepaTypon, a TakXxe n3y4eHne HopMaTtmnBHbIX MaTtepmanos.

NabopaTopHble 3aHATUS - 3TO OAHA U3 PA3HOBMAOHOCTEN NPAKTUYECKOro 3aHSTUS, SBNSOWAnCcS adpdEKTUBHOWM (POPMOii
y4ebHbIX 3aHATUIA B OpraHm3aumm Boicluero obpasosaHusi. JlabopatopHble 3aHSTUS| UMEIOT BblPaXXEHHYIO CMEeLMAuKy B
3aBUCKMOCTY OT y4eBHOM OANCLMNUHDI, YrIyBnsitoT U 3aKpensioT TeopeTUieckne 3HaHus. Ha aTux 3aHATUSIX CTYAEHTbI
0CBaMBatOT KOHKPETHbIE METObl U3y4YeHUs OMCLMMIMHBI, 0By4HaloTCsl aKCreprMeHTanbHbIM cnocobam aHanmaa, yMeHuto
paboTatb ¢ npubopamm 1 cCoBpeMeHHbIM obopyaoBaHmeM. JlabopaTopHble 3aHATUS falOT HAarNsgHOe NpencTaeneHne ob
N3y4yaeMbix SIBMIEHNSX U NpoLleccax, CTyAeHTbl 0CBaMBatOT MOCTAHOBKY M BeLeHME SKCMEePUMEHTa, y4aTCsl YMEHNIO
HabntonaTb, OLeHMBATL MONy4eHHbIe pe3ynbTaThl, AenaTb BbiBOAbl 1 0606WeHms.

PedbepatnBHas paboTa siBnsieTcs BaXHOW 4acTbio y4ebHO-BOCNMTATENBHOIO 1 Hay4yHOro npouecca. naeHas uenb
pedpepaTMBHOI OEATENbHOCTY - Hay4YWTb CTYAEHTa fenaTb CaMOCTOSATENbHbIE U NPaBusibHbIE BbIBOALI HA OCHOBE
N3y4eHHOW nuTepaTypbl, CO6pPaHHOro KOHKPETHOro 1 (hakTUYeCcKoro MaTepuana, nanaratb CBOV MbICIW IOrMHYECKU
CTPOWHO NocnenoBaTenbHO, yYUTbCS CUCTEMATU3NPOBATEL 3HAHUS 1 MONMHOCTLIO PackpbiBaTb NOCTaBEHHYO Npobnemy, a
Takxe nybnuyHo 3awuilaTb CBOV pedpepat ¢ NpUMeHeHNeM MHPOPMAaLIMOHHBIX TexHonoruii. PaboTa Han pegpepaToMm
npuoblaeT CTyLEeHTOB K Hay4YHOMY UCCNeA0BaHNI0, YHUT UX NMPaBWUibHO NONb30BaTbCA MaTepuanoM, NpoayMbiBaTh
[oKasaTenbcTBa, noabvpatb UNMOCTPALMMN K OCHOBHBIM MOJTIOXEHUAM. BeicTynneHne ¢ pegpepaTom no3eonsiet
BblpaboTaTh Y CTYAEHTOB HaBbIK/M CAMOCTOSITENBHON NOAFOTOBKM AOKNALOB W My6NUYHbBIX BEICTYMNIEHWIA, yMEHMe
y4acTBOBaTb B TBOPYECKUX AVNCKYCCUSIX.

Tematuka pedpepatos onpegnensietcs. OgHako CTyAEeHT UMeeT Npaso, MO COrnacoBaHuio ¢ npenoaasaTtenem, n3bpartb
OPUrHaNbHYIO TEMY, CBA3aHHYIO C €ro Hay4YHbIMU UHTEepecamm.

Mocne pacnpeneneHusi TeM Mexay CTydeHTaMu rpynnbl Npenoaasartenb 3apaHee onpeaensier, KTo U3 HUX 1 Ha KakoM
3aHATUN (C Y4eTOM TeMbl pedpepaTa) BbICTYNUT C AOK/IAA0M.

O6bI4HO B X0[€ OLHOr0 3aHATUS 3aCNyLIMBAIOTCS B KPATKOM U3N0XEHUN 0OMH-ABa pedpepara.

Mo pesynbTatam peLieH3npoBaHns 1 00cyXxaeHns peddepaTtos npenoaasartenb NoAsoanT oblme Toru aTol paboThl B
rpynne, oTMeyaeT JOCTOMHCTBA W TUMNWYHbIE HedoCcTaTKK, coobWaeT OLEeHKM Kaxaoro pedgepara.

Mpwn pa3paboTke TECTOBbIX 3a4aHWIA UCMONb30BANMCH CNEayoLLME (POPMbI 3a0aHWIA:
- 3afaHus ¢ Bbl6OpOM 04HOrO U3 3-4 OTBETOB;
- 3a4aHusi ¢ BbIGOPOM HECKONbKO 13 3-4 OTBETOB.

SK3aMeH no KYpCy npoBoanNTCA B BUOE TECTUPOBAHUA NN NO 6unetam. an NnOoAroToBkKe K 3Kk3aMeHy HeobxoanMo
onnpatbCs HA NCTOYHUKK, KOTOPbIe pa36v|pan|/|Cb Ha Nnekuunsx B TedeHne ceMmectpa.

10. NMepeyeHb MHCGOPMALMOHHBIX TEXHONOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOrO
npouecca no gucuunianHe (Moayno), BKaOUYas nepeyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHONOMUIA, NCMONb3YEMbIX MPU OCYLLECTBNEHMN 06pa3oBaTenbLHOro npoLecca no
LUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMaLIMOHHbBIX CMPaBOYHBIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme ANCUUNANHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLULEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunivHe (Moaynto)

MatepuanbHo-TexHN4Yeckoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKOYAET B cebs
cnenylowme KOMNOHEHTbI:

MomelleHVst ofis CaMOCTOSITENbHOM PaboThl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELNannu3npoBaHHoi Mebenbto (CToNMbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOLKIIOHEHMUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.
MynbTMeouiiHas ayoutopus.

CneumanusmpoBaHHas nabopatopusi.

CneuvannsmposaHHas nabopaTopusi.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNE OMCTaHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOIMIA 4f1s Nepeaayn MHGOPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTyT
ObITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUS| BCEX YHAaCTHUKOB
OUCTaHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3aLMTbI BEIMOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm @IFOC BO n yyebHbiM nnaHom no Hanpasnenuto 44.03.05
"Menparormyeckoe obpasoBaHue (C AByMS NpodonnsiMmM NoAroToBKM)" U Npodpmnto noarotTokn "MaTtematuka u omsmka”.
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPOdoMNsaMmM NOArOTOBKM)
Mpochunb noarotoskun: Matematvka n counauka

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasosBaTenbHoi nporpamme: 2017

OcHoBHas nuTeparypa:

1. VBnues, A.L. dusvka [OnekTpoHHbIN pecypc] : yueb. nocobue. DnekTpoH. aaH. - CaxkT-MNeTepbypr : MaHb, 2009. - 672
c. - URL: https://e.lanbook.com/reader/book/163/

2. CaBenbes, W.B. Kypc obwei gounsmku. B 3-x Tomax: y4ebHuk. T.1: MexaHuka. MonekynsipHas couanka/ .B. Casenbes.
- 13-e u3ga,., ctep. - CM6.: NlaHb, 2017. - 432 c. - URL: https://e.lanbook.com/reader/book/92653/#1

3. CaBenbes, N.B. Kypc obweit counankn. B 3-x Tomax: y4ebHuk. T.2: 9nekTpuy4ecTso 1 marHetmam. BonHel. OnTuka / .B.
Casenbes. - 13-e n3na., ctep. - Cl6.: JlaHb, 2018. - 500 c. - https://e.lanbook.com/reader/book/98246/

4. CaBenbes, W.B. Kypc obweit gousnku. B 3-x Tomax: y4ebHuk. T.3: KBaHToBas ontuka. ATomHas cpuamnka. durauka
TBEpAoro Tena. Pusrka atoMHOro sapa u aneMeHTapHboix YacTuy / W.B. Casenbes. - 14-e nag., ctep. - Cl6.: JlaHb, 2018.
- 320 c. - URL: https://e.lanbook.com/reader/book/106893/#1

5. Npopoe, WN.E. 3anaum no obuiei domamrke [OnekTpoHHbIn pecypc] : y4eb. nocobue - CI6.: JlaHb, 2016. - 416 c. - URL:

https://e.lanbook.com/reader/book/71750/#1

JononHutenbHas nuteparypa:

1. KanawHwvkos, H.IM. ®uanka.MHTepHeT-TecTMpoBaHue 6a30Bbix 3HaHWit : YyebHoe nocobue. - Cl6. : N3a-8o 'TaHb',
2009. - 160 c. 15 ok3

2. Cabuposa ®.M. COopHKK TECTOBbIX 3adaHunii no cpuanvke : B 3-x 4.4.1.MexaHvka.MonekynsipHas (Ctatuctuyieckas
pr3uka):YuebHo-meToanueckoe nocobre ons ctyn.By30B. - KasaHb : [BY'PecnybnvkaHckuii LEHTP MOHUTOPUHIa
ka4ecTBa obpasoBaHus', 2013. - 140c. 15 aka.

3. Cabuposa .M., M'mnbeaHosa I'.C. C60PHUK TECTOBbIX 3a4aHunii no gounsmke : B 3-x 4.4.2.9nekTpnyecTso u
MareHTn3M. KonebaHus n BonHbl.:Y4ebHO-MeToanyYeckoe nocobue ans ctyn.By3os. - KasaHb : FBY'PecnybnvkaHckmii
LIEHTP MOHUTOPWHra kayecTea obpasoBaHus', 2013. - 144 ¢. 15 aka.

4. Cabuposa ®.M., MyxytauHosa J1.A. COHOPHMK TECTOBbIX 3aAaHuii no cuauke : B 3-x 4.4.3. Ontuka. kBaHTOBas
pmsuka:YyebHo-meToamyeckoe nocobve aons cTyn.ey3os.. - Kasarb : FBY 'PecnybnukaHckuii LEHTP MOHUTOPUHIA
ka4ecTBa obpasoBaHus', 2013. - 146 ¢. 15 aka.

5. Cabuposa ®.M. dusuka : YacTb 1. MexaHuka. MonekynspHas gomaunka 1 0OCHOBbI TEPMOLMHAMUKMN.
YyebHo-MeToan4eckoe nocobue. - Enabyra : M3n-so Enabyxckoro nea.yH-ta, 2008. - 70 ¢. 15 aka.

6. Cabuposa ®.M. dusuka : Hactb 2.9nekTpnyecTBo n marHeTnam. OnTtuka. KBaHToBas comauka. YuebHo-MeToanyeckoe
nocobuea. - Enabyra : i3n-so Enabyxckoro nen.yH-T1a, 2009. - 82 c. 15 aka.

7. Tpochumosa, T.U. Kypc domaukm ¢ npumepamu peweHns 3agad : B 2 1.T.1. : yuebHuk. - M. : KHOPYC, 2010. - 584 ¢. 5
aK3.

8. Tpocpmmosa, T.WN. Kypc dousnkm ¢ npumepamu pelenns 3agad : B 2 1.T.2. : yuebHuk. - M. : KHOPYC, 2010. - 384 ¢. 5
3K3.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne noarotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodomMnsaMm NoaroTOBKM)
Mpochunb noarotoskun: Matematvka n counauka

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"on Havana obyyeHns no obpasosBatenbHoi nporpamme: 2017

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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