Iporpamma auctmumias "®usmka”; 10.03.01 "UudopmanronHas 6e30macHOCTS".

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WHCTUATYT BBIYMCIUTENIBHON MAaTEMAaTHKH ¥ MH(OPMALMOHHBIX TEXHOJIOTHH

WMAPO

oy BT 15

NOONUCAHO INEKMPOHHO-UUPPOBOI NOONUCHIO

IIporpamMmma auCHUIIMHBI

Pusmka

Harpasnenne noaroroku:_10.03.01 - MndopmanmonHasi 6e30macHOCTb

[podune moaroroBku:_ be30nacHOCT KOMIBIOTEPHBIX CHCTEM

KBammdukanus BblITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0YHOe

SI3bIK 0OyUEeHUS: PYCCKUIA

T'ox Havasa 06y4eHus1 o oOpa3oBartebHOM nporpamme: 2023

O PAEKTPOHHBIH
Bil YHUBEPCHTET

LIMOHHD AHANATAHE TR SATTEMA Kb



Iporpamma auctmumias "®usmka”; 10.03.01 "UudopmanronHas 6e30macHOCTS".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpamMmy auciuIuHEL pazpadorai(a)(u): mpodeccop, 0.H. (norent) Epemuna P.M. (Kacenpa obmieit pusuku, OtneneHue
¢msukn), RMEremina@kpfu.ru ; mpodeccop, a.H. (mpodeccop) Pumman A.W. (Kadenpa odmeit puszuku, OtaeneHue
pusukm), aif @kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIETEeHI[UN npuoopeTaeMoii KOMIETEHIINN
OIIK-11 CriocoOeH POBOUTD KCIIEPUMEHTHI 10 33JAHHOM METO/IMKE U 00pabOTKy MX pe3yJIbTaToB
OIIK-4 Crioco0eH PUMEHSTh HeOOXOAUMBIe (PI3MUECKIe 3aKOHBI M MOJICITH JUTsI PEIIIeHUS 3a/1a9
MpoheCcCUOHATLHON JesITeTbHOCTA

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):

IoyokeH 3HATh:

- TEOpPETHYECKHE M SKCIIePUMEHTAIbHbIE OCHOBBI (DU3NUECKUX SBJICHUH U MPOIIECCOB;

- METOJIbl CAMOCTOSITEJILHOTO (POPMYJIMPOBAHMS 3a/1aUl, ILITAHUPOBAHUS U MIPOBEJEHUS SKCIIEPUMEHTOB, BKJIIOUYast 00pabOTKY
U OIIEHKY JOCTOBEPHOCTH UX PE3YJIbTATOB.

HoykeH ymeTs:

- 1OKa3aTCJIbHO M3JjlaraTb OCHOBBI (1)I/ISI/I‘~ICCKI/IX HpeﬂCTaBHeHHﬁ, CTpOUTH CI)I/I3I/I'~I€CKI/IC MOI€In HBHGHI/Iﬁ, peuartsb 3aga4u
CI)I/BI/I‘ICCKOFO COICPIKAHUA;

- [IPOBOJUTDH IKCIIEPUMEHTAJIBHOE UCCIIEAOBAHUE.

JIOJDKGH BJIag€Th:
- HaBbIKaMU CaMOCTOATEJIbHOTO U KOPPEKTHOI'O MCIIOJIb30BAHUA aJITOPUTMOB PENICHUA 3ada1 (1)PI3I/I‘ICCKOFO COIACPIKAHUA;
- HaBbIKaMH IJITAHUPOBAHUA U IPUMEHCHU S METOJOB IKCIICPUMEHTAJIBHOI'O UCCIIEAOBAHU .

JloyKeH IeMOHCTPUPOBaTh CIOCOOHOCTh U TOTOBHOCTB:

- K pelLleHuI0 3a/1a4, CBSA3aHHBIX C AaTOMapHO-KOPIYCKYJISIPHBIM CTPOEHHEM BELIECTBA;

- 9KCIUTYaTHPOBaTh COBPEMEHHYIO (PU3MUYECKYIO alapaTypy 1 000pyJOBaHHUE;

- paboTaTh C COBpEeMEHHBIMU 00pa30BaTeIbHBIMU U MH(OPMAIIMOHHBIMU TEXHOJIOTHSIMHU.

2. Mecro guctumimasl (MoayJist) B ctpykrype OIIOII BO

HaunHast qucrmIuivHa (Moayib) BKMoveHa B pasaen "B1.0.03.01 JuctumvHs! (MOLyn)" OCHOBHOM MPOheCCHOHATBHOM
ob6pazosarenbroi nporpammsl 10.03.01 "UupopmarmonHast 6e3onacHocTsh (Be30nacHOCTh KOMIBIOTEPHBIX CUCTEM)" U
OTHOCHUTCA K o0s3arebHoi yactu OITOIT BO.

OcBauBaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6'beM qUCHHMILIMHBI (MOYJisI) B 3a4€THBIX € JHHHUIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJJ€eHHbIX Ha
KOHTAaKTHYIO PadoTy 00y4aloIuxcsi ¢ Npeno/jaBareiemM (Mo BHAaM y4eOHbIX 3aHSATHI1) 1 HA CAaMOCTOSATEJLHYIO
padoTy odyuarommxcsa

OO0111ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 14 3aueTHbIX (bie) equHui(bl) Ha 504 yaca(oB).

KonraktHast pabota - 276 yaca(oB), B ToM uucJie Jiekimu - 108 yaca(oB), mpakTuueckue 3aHsAThs - 82 yaca(oB), 1abOpaTopHbie
padoTs! - 86 yaca(oB), KOHTPOJIb CAMOCTOSITEbHOM paboTH! - ) Jaca(oB).

CamocrositenbHas padota - 156 yaca(oB).
KouTposns (3auét / x3amen) - 72 vaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIS TUCLMIUIMHEL: 9K3aMeH B 1 cemecTpe; 3a4eT BO 2 ceMecTpe; 9K3aMeH B 3 ceMecTpe.

4. Conep:xaHue QUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHieM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaeMHY€eCKHX YaCOB U BH/IOB y4eOHbIX 3aHATHI
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4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CTOSI-
N Pa3znennl iucuununns: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢ opme BanaTus,| B 3J. [pabdoThL,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
1. Tema 1. Beenenue [Ipenmet u MmeToabl (PU3UKU. 1 2 0 2 0 2 0 2
2 Tema 2. KunemaTrka MaTepruaibHON TOUKH. 1 2 0 2 0 2 0 2
3 Tema 3. [IluHaMIYECKUIA METO]] OITMCAHUS 1 > 0 > 0 > 0 2
MEXaHUYECKUX CHCTEM.
4. Tema 4. 3aKOHBI COXPAHEHUSI B MEXAHUKE. 1 2 0 2 0 2 0 2
5 Tema 5. OCHOBBI MeXaHUKH aOCOIIOTHO TBEPIOTO 1 2 0 2 0 2 0 2
Tena.
6. Tema 6. OCHOBHI MEXaHUKH KUIKOCTEH U ra30B. | > 0 > 0 > 0 >
7 Tema 7.uCTaTI/lCTI/I‘{CCKOC ONMCaHKWE ONUCAHUS 1 2 0 > 0 2 0 2
SIBJICHUU.
8. |Tema 8. TepmoguHAMUYECKHAN METO/. 1 2 0 2 0 2 0 2
Tema 9. Pelrenue 3aga4 1o KBa3uCTaTUUYECKUM
9. |u3omporieccam B ujeanbHbIX ra3ax. 1 4 0 4 0 4 0 2
10. Tema 10. MexmornekyJIspHOe B3aUMOJENCTBUE. 1 4 0 > 0 4 0 4
11.|Tema 11. PeanbHble ra3sl U JKUIKOCTH. 1 4 0 2 0 4 0 4
12.|Tema 12. TBepaple Tena. 1 4 0 4 0 4 0 4
13.|Tema 13. ®a30BbIe IEPEXOIHI. 1 2 0 2 0 2 0 4
14.|Tema 14. TIporeccr epeHoca. 1 2 0 2 0 2 0 6
1. Tema 15. DnexTpoctatrka. 3akoH KyoHa. 2 > 0 > 0 > 0 6
16. Tema 16. [IpoBOAHUKY B 3JIEKTPHUUECKOM IIOJIE. 2 2 0 2 0 2 0 6
17. Tewma 17. [IU3IEKTPUKHU B SJEKTPHUECKOM IIOJIE. 2 4 0 4 0 2 0 6
18. Tema 18. [TocTOAHHBIN EKTPUYECKUIT TOK. 2 4 0 4 0 2 0 ]
Tema 19. [IpaBuna Kupxroda. 3akon
19. |Ixoyns-Jlenma. DIeKTPHYECKU TOK B pa3idYHbIX | 2 8 0 6 0 4 0 8
cpenax.
20. |Tema 20. I[TocTOsIHHOE MarHUTHOE MOJIE. 2 4 0 4 0 2 0 8
21, Tema 21. 3aKOH 3JI€KTPOMArHUTHON WHIYKIIMH. > 6 0 4 0 > 0 ]
2. Tema 22. Cucrema ypaBHeHUiT MakcBesa. 2 6 0 6 0 2 0 3
DJICKTPOMATHUTHBIE BOJTHBL.
23, Tema 23. Pa3urne npeacTaBiIeHuit o pupoe 3 > 0 > 0 > 0 6
cBeta. MIHTepdepeHIms cBeTa.
24.[Tema 24. Iudppakuus cBeTa. 3 4 0 2 0 4 0 6
25. Tema 25. [lucnepcus ceera. [IBoitHoe 3 2 0 2 0 2 0 ]
JIyqenpeoMIICHHUE.
26. Tema 26. TeroBoe uznyuenue. PotoapgekT. 3 4 0 2 0 4 0 ]
27.|Tema 27. ®usmka aToma. 3 6 0 2 0 4 0 6
28.[Tema 28. KBaHTOBbIC UHCIIA. 3 4 0 2 0 4 0 6
O PAEKTPOHHBIH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 29. Pacnipenenenue 31eKTPOHOB B aTOME T10

29. 3 4 0 2 0 4 0 6
cocrossHuAM. Jlazepsl.

30. |Tema 30. CTpoeHue aTOMHBIX fA€ep. 3 4 0 2 0 4 0 6
Tema 31. B3aumopeiicTBue pagroakTUBHOTO

31. |u3ny4eHus ¢ BEIECTBOM. 3 6 0 2 0 4 0 6
lToro 108 0 82 0 86 0 156

4.2 Cogep:xkanne qUCHUATLIHHBI (MO TyJIs1)
Tema 1. Beenenue IlpeameT u MeToab1 (hu3nKH.

HpenMeT 1 METOBI (1)I/I3I/IKI/I. dusnyeckme MOJICIIH. CaolicTBa MPOCTPAHCTBA U BPEMEHU. CucreMbl CAVHUILL U3MEPCHUS.
Ilonsarue PasMEpHOCTH. E,HI/IHI/IHI)I N3MEPEHUA paCCTOHHI/Iﬁ 1 BPpEMCHU B CUCTEME CH. Boibinie 1 MaJibie paccrodaHus.
Bonbmme n mansie BpEMCHaA. CamocrosreapHo: CriocoOs! HSMEPEHHﬁ OOJIBIIMX U MAaJIBIX paCCTOHHI/Iﬁ 1 BPEMCH.

Tema 2. Kunemarnka MaTepHaJbHON TOUYKH.

CucreMbl OTCUeTa 1 cucTeMbl KoopauHat. [IpeoGpasoBanust koopauHat. CHHXpOHM3aLKs 4acoB. [lepeMenieHue, CKOpocTs,
yckopenue. [IpsiMast 1 oOpaTHast 331a4M KMHEMATUKU. YTJIOBasi CKOPOCTb U YriioBoe yckopeHue. [IpeoOpazoBanust ['anuies.
Croxenue ckopocteil. IHBapuaHThI peo0pa3oBaHuii (JUIMHA, UHTEPBAJ BPEMEHH, YCKOPEHHUE).

Tema 3. /IunamMuue CKUi MeTO/] ONMCAHUS MEeXaHUYeCKHUX CHCTEM.

Macca ¥ UMIyJIbC MaTepuaibHOU TouKU. [ToHsITHe cutbl 3aKOHbBI fMHAMUKK HbioTOHA. IMITYJIbC CHCTEMBI MaTepUaIbHBIX
touek. LleHTp mMacc. YpaBHEeHHE ABMKEHHUS LICHTPa MacC. MOMEHT MMITYJIbCa CHCTEMBbI MATePUAIbHBIX TOYEK M MOMEHT CHJIBL.
CootHoulenye Mexay HumHu. Padora . Knaccndukanus cun. Tpenue. Tpenue cyxoe U Bsizkoe. TpeHHe CKOJIbKEHUs,
KayveHusl, TOKOsI.

Tema 4. 3aKoHBbI COXpaHeHHsI B MeXaHUKe.

Kunernueckas v moTeHIMa bHast SHeprusi. Teopema 00 M3MEHEHNN KUHETUYeCKOi sHeprun. [loTeHIanpHast SHeprusi Tena B
nosie cuibl TsokecTu. [loTeHnmanbHas sHeprus ynpyro ae)opMUpOBAaHHOTO Tejla. DHEeprusl B3auMOAeHCTBIA. 3aKOHBI
coxpaHeHus B MexaHuKe. CBs13b 3aKOHOB COXPaHEHHUsI CO CBOMCTBAMU MPOCTPAHCTBA-BpeMEHU. Y paBHeHUEe Melepckoro.
dopmyia LnoakoBcKoro

Tema 5. OcHOBBI MEXaHHKH a0 COJIOTHO TBEpPA0ro TeJa.

Crenenu CBO6OIILI TBEPAOTO TEJIA. Paznoxenue nquxeHust TBEPAOTO TEJia Ha MOCTYNATEJIbHOE U BpalllaTeJIbHOE. Vsl Sﬁnepa.
ypaBHCHI/IH ABWKEHUA TBEPAOI'o TEJia. Kunernueckas SHEPrus TBEPAOro TEJa. MowmeHTt HWHEPpUHU TEJIA. T6H30p HWHEPHIUH.
I'naBHBIE OCHU U IJTaBHBIE KOMITOHEHTBI TEH30pa MHEPLHU. TeopeMa Floﬁreﬂca—HITeﬁHepa. CroiicTBa TUPOCKOIIOB. HyTaum{ u
nmpeneccu. HpI/IMCHCHI/IH TUPOCKOIIOB.

Tema 6. OCHOBBI MEXaHHUKH KHJKOCTE U ra3os.

I'uapoctatuka. 3akoH [Tackansa. 3akon Apxumena. ITnaBanue ten. BozayxoriaBanue. JlaBieHue KUAKOCTH U Taza.
Bapomerpuueckas ¢opmyna. Kunemarinueckoe onucanye Kugkoctei 1 ra3oB. CTalioHapHOE TeUSHUE UEaNbHON KUIKOCTH.
VYpaBHenue Diinepa u 3akoH beprym. [Tpumenenue 3akona bepaymu. Bsaskocts. ConpoTuBieHUe IBUKEHUIO B KUIKOCTSIX.

Tema 7. CtaTHCcTHYECKOE ONMCAHNE ONMCAHUA SIBJEHUH.

W aeanbHblii Ta3 - MPOCTEHIIIAst MOJEITh CTATUCTHUYECKON CUCTEMbL. MUKPO- ¥ MaK POCKOIIMUYECKHME COCTOSIHUSI CCTEMBI.
Paykryauuu. JaBnenue rasza. Pacnpenenenus Maxkcsenna-Bosbivmana, @epmu-upaka, Boze-DitHireitna. OcHOBHOE
ypaBHeHHe KuHeTh4Yeckol teopun. Temmneparypa. Pacripenenenue sHepruu no crenensM ceo0oasl. CraTticTryeckas CyMmma
COCTOSIHUH.

Tema 8. Tepmoannamuyeckuii MmeTo.

[NepBoe Hauano TepmoanHamMuku. PyHKIUK cocTosiHUsL. OOpaTUMBble ¥ HEOOpaTHMBIE TIPOLECCHI. TerIoeMKOCTh, BHYTPEHH IS
SHEprus ujeaIpbHoro rasa. TemnoeMkocTb ueanbHoro rasa. [Ipomeccsl B neanpHeIX rasax . Lukindeckue mpoueccsl U
teruioBsle (xonoauibHble) MaHbl. KITI. ukia Kapao u ero KIIJ. Bropoe Hauano repmogunamuku. Teopemsl KapHo.
AGcommoTHas TepMOogMHaMUYecKas mKaja Temieparyp. Hepasenctso Kiaysuyca. Durponus. TepmonuHaMuyeckoe 1
CTaTHCTUYECKOe TOJKOBaHMe FHTponuu. Ctatuctudeckas popmymposka Il Hauana tepmoaunamuku. Teopema HepHera.
TepMO)lI/IHaMI/I‘{eCKI/IC q)yHKLII/II/I " ITOTECHLUAJIbI. CraTucTudeckas CymMmMa COCTOSTHUH U TEPMOJVHAMHNYIECKUE TOTEHIIUAJIBI.

Tema 9. Pemenne 3aa4 no KBa3ucTaTuieCKUM U30NMPOIECCaM B H/eaJbHBIX ra3ax.
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3aKOHBI UIeTbHBIX Ta30B. V30TepMudeckuii poriecc. 3akoH Boitsa-Mapuorra. M306apudeckii mporiecc. 3aKOH
TI'eii-Jlioccaka. 3oxopuueckuii npouecc. 3akoH lapns. ®@opmyna Kinanelipona. Mok, MossipHast Macca, Yiciao ABorapo.
VpaBuenne MenneneeBa-Kiamneiipona. Perrenre 3a1a4 1o KBa3uCTaTHUECKUM HU30IIPOIIECCaM B MIeaTbHBIX ra3ax.

Tema 10. Me:xmoJieKyJasipHOe B3auMo1eiicTBHE.

Mexmonekysipoe B3aumogpericteue. Cusibl Ban-nep-Baanbca. 3otepmsl peanbHOro ra3a. HachlilieHHbIN U HEHACHIIEHHbIN
rap. 3aBUCMMOCTD JIaBJICHHUS HACBIIIIEHHOTO T1apa OT TeMiepaTyphl. BiaxkHocTs Bo3myxa. OTHOCHTENbHAS U aOCOTIOTHAS
BJIaXkHOCTh. Touka pocel. Kpurnueckasi remnepatypa. [loreniman Jlennapaa-/Ixxonca. XvuMmuueckas CBs3b.

Tema 11. PeajbHble ra3nl 4 2KHJKOCTH.

YV paBHEHHMsI COCTOSIHMSI peasIbHBIX ra30B. Y paBHeHue Ban-nep-Baasbca. DkcriepiMeHTanbHble M30TepMbl Ban-nep-Baasbca.
Kpurrnueckoe cocrosinue. ITprmep azoBoro nepexopa raz-xkuakocts. Teoperuueckue nzorepmsl Ban-aep-Baanbca.
Meracrabunbhble coctostust. Kpurndyeckue napamerpsl. ekt Jxoyns-Tomcona. Meronpl cxmxenuns razoB. OCHOBHbBIE
CBOICTBa M XapaKTepUCTHKM Kuakocrei. [loBepxHocTHoe HaTskeHue. KanusuisipHble siBneHus. [JoBepXHOCTHO aKTHUBHBIE
BEIECTBA.

Tema 12. TBepablie TeJia.

Tpu3HaKK KPUCTAJUTUIECKOTO COCTOSIHUS (aHU30TPONUsl (PU3MUECKUX CBOWCTB, NAIILHUN MOPSIIOK, (Da30BbIe MEPEXOIbl).
TernoBble CBOWCTBA TBep/IBIX Tel. TeroeMKocTh, Moesb DUHINTeHa, JiHTelHa-Iebas. Teopema [ledas. Ternooe
paciupennn. CamoctosiTesbHO: CUMMETPUH KPUCTAILTMYECKON perieTku. TBep/ple CTeKJI000pa3Hble BEllecTBa.

Tema 13. ®a3oBble nepexoabl.

®asbl 1 (a3oBble MpeBpallieHus. Y CIOBIE paBHOBeCHs (ha3 XUMUUECKH OJHOPOIHBIX BetecTB. O0o0meHHas (popMyIMpOBKa
(pasoBbie AMArpamMMBl, YCIOBUS paBHOBeCHs (a3, TepMoarHaMIyeckoe onucanue da3obix nepexomnos I u Il pona). TpoiiHas
touka. CamocrosresnpHo: [Totumopdusm u moaumopdHsie nipeBpaiieHnst. CBepXTeKy4ecTb 1 CBEPXIPOBOIUMOCT.

Tema 14. IIpouecchl nepeHoca.

Oobriee omnpejiesieHre U BUIbI IpolieccoB nepeHoca. [lepeHoc suepruu. TemnonpoBoaHocTs. 3akoH Pypbe. [lepeHoc Macchl.
Huddysus. 3akon Puka. Ilepenoc ummysbca. Bsaskoe TpeHue. dMnupuyeckie 3akoHbl 4715 ra3os [Iporeccs nepeHoca B
KUAKOCTSX U TBepAoM Tesie. CamocrosTensHo: [Iporieccsl nepeHoca B pa3pexeHHbIX razax. Bakyym. Ionyuenue u usmepeHue
BaKyyMa.

Tema 15. Daexkrpocraruka. 3akoH Kyaona.

3akon Kynona. [Tpunimn cyneprno3uiu. 3akoH coxpaHeHnus 3apsa. HanpsokeHHOCTh ek Tpudeckoro nojis. CuioBbie JUHUN
aneKTprueckoro noJs. [IoTok BekTopa HanpsHKEHHOCTH ek Tpryeckoro nods. Teopema ["aycca. PaGora no nepemernienumio
3apsAa BO BHEITHEM JIEKTpocTaTiyeckoM mose. [loTeHnnanibsHOCTh KYTOHOBCKUX cill. [loTeHImabHast SHeprus 3apsa.
Ilorenumann.

Tema 16. IIpoBoJHUKH B 3JIEKTPHYECKOM I0JI€.

ITpoBOAHMKY B 2JIEKTPUYECKOM TI0JIe. DIEKTPUIECKask eMKOCTb. DHEPrus 3apsuKeHHOro KoHaeHcaTopa. EMkocts mapa. Meron
n300paxeHuil. EMKOCTH IIJIOCKOr0O KOHZIEHCATOpa, LMIMHAPUIECKOro KoHaeHcaTopa. CTekaHue 3apsoB C OCTpUsl.
DJeKTpruecKuid BeTep. MeTos 31eKTPOCTATUIECKON 3aIIUThl. 3aBUCUMOCTh COTIPOTHUBJICHHUS METAIJIOB OT TEMIIEPATyPhl

Tema 17. Iu3JeKTPUKHA B JIEKTPUIECKOM MOJIE.

DJIeKTPUYECKUI AUIONIBHBII MOMEHT. [ToTeHIan noss ToueyHoro aumnoJst. HarpskeHHOCTD 101 TOUYEYHOTO JUIIOJI.
INonspuszanus qUaNeKTPUKOB. BeKTop anekTpuueckoro cMeneHus. JJuanekTpuueckas BOCIPUMMYMBOCTD U AUSJIEKTpUYECKast
MPOHULIAEMOCTb cpefibl. [1be3031eKTPUKY, MMPO3NEKTPUKH, CErHETOIEKTpUKU. [leTns rucrepesuca. AHTUCETHETOIEKTPUKH.

Tema 18. I1ocTOSAHHBIN 3JIeKTPHYE CKUH TOK.

[NocTosiHHBIN ek TpuYecKuil TOK. Cua ToKa, INIOTHOCT ToKa. 3akoH OMa B quddepeHInanbHoN, UHTErpajibHOM (hopMax.
CTOpOHHME CHJIBI. DNEKTPOIBIKYIIAs cuila. 3akoH OMa Uit OZHOPOZHOTO U HEOOJHOPOJHOTO YYacTKOB Lienu. BHyTpeHHee
conpotuBieHne. 3akoH OMa j1s 3aMKHYTOMH Ienu. DiieMeHTapHast TeOpysi IPOBOAUMOCTH B MeTaJlIax.

Tema 19. IIpaBuna Kupxroda. 3akon [xxoyasa-Jlenna. JiaekTpuyeckuil TOK B pa3JIMUHbIX Cpeaax.

Tepmoajc. Tepmonapa, sinenus 3eedeka, [lenbTbe, TomcoHa. JJoHOPHI U aKLENITOPHI. [JBOMHON 3I€KTPUYECKH 3apsKEHHBIH
cnoii. [Ipssmoe 1 oOpaTHOE BKJIIoYeHHe. BoJbT- amniepHas XapakTepyUCcTHKa MOIYIIPOBOJHUKOBOIO JHoa. Beimpemisommme
CBOWCTBA ITOJTyIIPOBOAHUKOBOrO Auoza. TpaH3ucTopsl NoJsipHble U Ounosspusie. Koyuekrop, 6asa, aMurTep.

Tema 20. IlocTossHHOE MarHUTHOE I10JIE.

[MocrosiHHOE MarHUTHOE 1oJjie. BekTop MarHuTHOM MHAYKIUMKU. CUIOBbIC INHUM MArHUTHOTO 110J1s1. [IpUHIIMH CyTepro3ULIUii.
Teopema o moToke BekTpa MarHuTHOM nHAyKnuu. Cruia Ammepa. Cua Jlopenna. 3akon bruo-Casapa-Jlamaca. CusioBsie
JIMHUY MArHUTHOTO TI0JIS1 IIPSIMOTO MTPOBOJIHMKA C TOKOM, KAaTYIIKH. BEKTOp MAarHUTHOW MHIYKIMH MIPSIMOTO ITPOBO/IHHUKA C
TOKOM. MarHuTHbIY TOTOK. 3aKOH JeKTpoMarHuTHON nHAyKimy ®Papanes. [Ipasuio Jlenna. CaMonHIyKIHS.
WHAYKTUBHOCTD. DHEPrus KATyIIKU. DHEPrus MarHUTHOrO 1oJjisi. Teopema B3auMHOCTH. B3auMHasi ”HIYKTUBHOCTh. BparieHue
PaMK{ B MAarHUTHOM T10Jie. BpallieHne paMKu B MArHUTHOM T0Jjie. EIMHUIIBI U3MEPeHs1 MHAYKTUBHOCTH, MATHUTHOTO MIOTOKA.

Tema 21. 3aK0H 3JIeKTPOMAarHUTHON HHYKIHH.
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MHAyKTUBHOCTD, EMKOCTb U CONPOTHBJIEHUE B LIEMAX IEPEMEHHOro ToKa. PasHocTs (pa3. MeTo BEKTOPHBIX JUarpamM.
[NocnenoBatesbHBIA 1 TapasuiesbHbINA KojiebaTenbHble KOHTYpa. MOIITHOCTD B LIETSIX IEPEMEHHOT0 TOKA. Y CJIOBHS Pe30HaHCa B
TIOCJIeJOBATEIbHOM M TIapaJlIeJIbHOM KoJiebaTebHbIX KoHTypax. Popmyina Tomcona. [Ipuvenenre pe3oHaHCHBIX KOHTYPOB.
CBo060/iHbIE, 3aTyXalolI1e, BHIHYXKEHHbIE KosleOaHus B KosiebaTeabHoM KoHType. duddepeHnmanbHoe ypaBHeHNe
KoJieGaTesIbHOTO TTpoLiecca U ero pelnenue. Pr3ndecKuii CMBICIT JOOPOTHOCTD M IEKPEMEHTA 3aTyXaHHs, JIOrapu(pMUIECKOro
JEeKpeMeHTa 3aTyXxaHHUs U BpeMeHU peslakcaly. PesoHaHcHas yactoTa. AMIUIMTYAHO-4aCTOTHAs XapakTepucTuka. PesoHaHnc
TOKOB 1 HanpspkeHui. [loiyuenue HesaTyxatonmx Kojedanuid. Tpancdopmatop. P heKTHBHbIE 3HAUEHHS TOKA U HATIPSDKEHU S
B LIENAX NepeMeHHoro Toka. CoelMHeHe TPeyTroJbHUKOM U 3Be310i1. [IByx (ha3Hblil 1 Tpexda3neiil Tok. Hynesoii mposoa.
Porop, crarep. I'eHepaTophl IOCTOSHHOTO U IEPEMEHHOTO TOKA. Bpalnaomyecs: MarHUTHOE IOJIE.

Tema 22. Cuctema ypaBHeHul MakcBeJuia. JJIeKTPOMarHuTHbIe BOJIHbI.

Buxpesoe anektpudeckoe nose. Tok cmemmenus. [Juseprenuus u porop. Ilotok n nupkynsauusa. Cucrema ypaBHeHUI
MakcBesuia B UHTETpaJIbHOM U T pepeHInaIbHOM BUJIE.

MarepuanpHble ypaBHeHU. ToK nossipuzanuu. Y paBHeHUs1 MakcBeia B HEOJBUKHBIX cpefax. [ paHuuHbIE yCIIOBUS.
CpoiictBa ypaBHeHniA Makcpemia. CumMmeTpust ypaBHeHHI MakcBea.

Tema 23. PazBuTue npeacrasiennii o npupoje ceeta. Uarepdepennusi ceera.

PasBuTure mpexcraBiieHuii 0 pupojie cBeTa. 3aKOHBI TE€OMETPUYECKOM ONTHUKHU. X0z JIydell B Ipu3Me. YTOJI HAMMEHBIIETo
oTkyI0HeHus1. [Ipenomstonmii yron. 3akoH HE3aBUCUMOCTH CBETOBBIX JTydeld. 3aKOH MafeHHs], 3aKOH MpenoMieHus. [IpuHnun
Pepma. [TonHoe BHyTpeHHE oTpaxenne. Poromerpus. Cuia cBeta. OCBEIEHHOCTh, CBETUMOCTh. CBETOBOW BEKTOP.
WNurtencuBHOCTh cBeta. IHTepdepenms. Y cnoBus HabMOeHN MaKCUMyMa M MUHIMyMa ocBerieHHocTH. [[lnpriHa
nHTepepeHIMOHHON Mojockl. KorepeHTHOCTS. MOHOXpOMaTHUecKas BoHa. BomHOBOM BekTop. OnTHyeckas pa3HOCTh XOa.
Paccrosiane mMexny nHTEpgepeHIIMOHHBIMY TIOJI0caMu. Pajiiyc KorepeHTHOCTH, JUTMHA KorepeHTHocTH. [lose nHTepdepeHmm.
WuTtepdepeHuns cBeTa npu OTpakeHU! OT TOHKUX IJTaCTUHOK. [1os10Cchl paBHOTO HAaKJIOHA M PaBHOM IMpHHBL. [Topsaok
nHTepepeHnnonHoro Makcumyma. I[Ipocserienne onrukn. Kosmbuia HeloToHa. Paguycsl TeMHBIX M CBETJIBIX KoJtell. bunpnsma
®penens. Unrepdpepomerp Padpu-Ilepo. Murepdepomerp Maiikenbcona. 3epkana Openens.

Tema 24. Iucdpaknus ceera.

Hudpaxims. [puammn Nofirerca-Ppenensa. Paguyc u mromany 308 OpeHens. AMIUTUTYJa pe3yIbTUPYIOIIEr0 CBETOBOTO
KoJieOaHuUsI B LIEHTpe 9KpaHa. Metox rpadiyecKoro cIokeHus aMIUTUTY. 30HHBIE TUIACTHHKH. Jupakius oT Kpyrioro
oTBepcTHs 1 KpyrJioro aucka. Marerpanst @penens. Judpakiys ot NpsIMOIMHEHHOTO Kpast HOIYIUIOCKOCTH 1 ciiupais KapHio.
Hudpaknus PpayHrodepa. Y cioBue MUHIMyMa. YTJI0Bast MIMPUHA [IEHTPATbHOTO MakcuMyMa. OTHOCHTENbHAS
MHTEHCUBHOCTh MakcUMyMOB. [JudpakimonHas pemerka. [lepron qudpakimoHHOH pemmeTky. [ 1aBHbIe MaKCHMYMBI.
Jlo6GaBoYHbIe MUHIMYMBI. YTJIOBasl IMPUHA MAaKCUMYMa. YTJIOBasl ¥ JIMHeHHas aucnepenst. Pazpemaromas cuna
JvdpakimoHHON pemeTky. EctecTBeHHBIN 1 onsipu30oBaHHbIi cBeT. [TnockocTs konebanuit. [lonsapuszatop. AHaIM3aTOp.
Crenens nossipu3aiin. 3aKkoH Mamoca. DIenTUIecKy MosSpU30BaHHBIN cBeT. [[BoitHoe mydenpenomienue. 3akoH Keppa.
HckycTBeHHOE nBOIHOE Myuenpenomienure. [Juxpomsm. 3akoH Bpioctepa. [Ipusma Hukons. [lonsspusanys npu oTpaxeHun.
3akoH bpiocrepa.

Tema 25. lucnepcus ceeta. /IBoliHOe JydenpeaoMIeHIeE.

Hucnepcus. 3akoH Koum. AHoManbHas 1 HopMaibHas guctiepeus. ['pynmoBas u pa3oBas CKOPOCTH. DjeMeHTapHas Teopus
mucniepcun. @opmyia Jlopenia-Jlopuena. I[Tornomenue ceera. 3akon Byrepa. Paccesinue cBeta. [IpiM, TymaH, cycrieH3us,
smysbers. Koadduiment sxkcrunkimn. 3akoH Peses. Dddext BaBunora-Uepenkosa. ['onyooe cBeueHue. CUeTInKN
YepeHkosa.

Tema 26. TenioBoe nziydenue. Porosd cekr.

Onrurueckue criekTpsl. BonHoBoe uncino. O6o0imenHas gpopmyna banbmepa. Jlunuu IMamena. Bansmepa, Bpekera, IldyHna.
Iocrosinnas Pun6epra. Crniekrpanbhblii TepM. Onbit Pesepdopaa. Onbit @panka u lepiia. Onbit Bote. oToHbI.
KopnyckynsipHo- BosiHOBO# jyani3M. Dddekt Komnrona. dnemenrapaas G0poBcKasi TEOpHsi BOJOPOJHOTO aTOMa.

Tema 27. Pu3uka aroma.

Mogens atoma Pezepdopaa. 3aKOHOMEPHOCTH B CIIEKTpe U3IydeHus1 atoma Bogoposa. [Toctynatsl Bopa o Teopun atoma
Bonopoaa. Omneitel Ppanka u ['epua. KopmyckyaspHo-BOIHOBOM Ayann3M CBOMCTB BemecTBa. ekt KommnTona. Y papHeHue
peaunrepa. Yactuia B onHOMepHO# siMe. PusndecKuil cMbICT BOJHON (pyHKIMK. KBaHTOBBIE YMCIia 91EKTPOHA B aTOME
BOJOpOJA.

Tema 28. Kanrosble 4ncJja.

KBanTtoBble uncia, ux (pusndeckuii cmbicit. ['aBHoe kBaHTOBOE unciio. COoTHOIIEHHe HeorpeeieHHocTy [ erizendepra ajist
SHEPruM U BpEMEHH, UMITyJIbca M KoopauHaThl. I'unoresa ae bpoitnsa. Kantosanue. ["apMoHIUecKnid OCIAIIIATOP.
Co6crBennbie 3HaueHust. CobctBenHble (pyHKIMuU. [ToHsATHE 00 OnepaTopax (PU3NYECKUX BEJMUKH.

Marnutssle cBoiictBa aToMoB. OnbiThl IlITepHa u I'epiaaxa. CnuH 31€KTpoHa.
Tema 29. PacnipeesieHne 3J1eKTPOHOB B aTOMe 1O COCTOsIHUSIM. JIa3epbl.

CHGKTpLI MICJIOYHBIX METAJIJIOB, BOHOpOﬂOHOHO6HH€ aTOMBI. FpaHHua cepuu. HpI/IHI_[I/IH Haym/l. KBanToBble uncia: rJIaBHOE,
0p6I/ITaJII)HOC, MariuTHOE, CIIMHOBOE. HepnonnquKaﬂ CcucreMa MeH)leneeBa. P aCIIpeICJICHUE JIEKTPOHOB B aTOME 110
QHEPreTUICCKUM YPOBHAM. O6OJ’[O‘-IK21, rpyiiia ujin CJION. KOJIMYECTBO 9JICKTPOHOB HaA S, p,d, f obosoukax.

Tema 30. CTpoeHHE aTOMHBIX si/Iep.

SAEKTPOHHBH
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CocraB U XapakTepuCTHKa aToMHoro sapa. Hyknonsl. 3apsnosoe 1 MaccoBoe uncia. Mzotonsl. CiivH gpa. DHeprus cBA3U
HYKJIOHOB. PasinoakTuBHOCTB. Bujbl paguoakTMBHOTO pacnaja. AKTUBHOCTG. [TocTosAHHAA paliOaKTMBHOTIO pacnaja.
TepmosnepHslii cuHTe3. VickyccTBeHHas pagroakTUBHOCTh. HellTpoHbl. AToMHBble cTaHimu. [ledpekT Mace. SinepHble peakuu

Tema 31. BzaumoaelicTBue paguoakTUBHOT'O U3Jy4Y€eHHsI C BelleCTBOM.

CoctaB 1 XapaKTepUCTHKa aTOMHOTO siapa. HykioHsl. 3apsiioBoe 1 MaccoBoe unciia. M3otomnsl. CriviH siipa. DHEpPrus cBs3u
HYKJIOHOB. ParioakTHBHOCTB. BHpl pasimoakTMBHOTO pacnaja. AKTUBHOCTb. [locTosiHHAsT paiMOaKTUBHOTO pacnaja.
TepmosinepHblii cunTe3. MckyccTBeHHast painoakTUBHOCTh. HelirpoHsl. AToMHble ctaniuu. [Jedekt mace. SlnepHsle peakiyun

5. IIepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMXCcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosiTesibHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJIbHBIX TeM (pa3/esioB) JUCUMIUIMHBI, TAK U IPOPadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMs1 ayJUTOPHOH paboThl. Bo BpeMst camocTosiTebHON paboThl 00yYaloMecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHMs1, HAIIPABJICHHBIE Ha 3aKpeIlieHNe 3HaHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUILIIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil M SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anuy U OCyIeCTBIeHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmy Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJIBHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHUI "

VYcraB (eepanbHOro rocyiapcTBEHHOIO aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCK M)
(penepaspHbIil yHUBEpCUTET"

[paBuia BHyTPEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJCHHS BBICIIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) dpeaepaabHOrO yHUBEpCUTETa

6. ®OH/] OLIEHOYHDBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

@DoH/ OLIEHOYHBIX CPEACTB 110 AUCLUIIIMHE (MOIYJI0) BKJIIOYAET OLIEHOUHbIE MaTepUallbl, HallpaBJIEHHbIE Ha TPOBEPKY OCBOEHHUS
KOMIIETEHIIMI, B TOM YMCJIE 3HAHUI, YMEHUI 1 HaBbIKOB. POH/I OLIEHOUYHBIX CPECTB BKJIIOYAET OLIEHOUYHBIE CPE/ICTBA TEKYILETO
KOHTPOJISI U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHOH aTTeCTaUN.

B (oHe O1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLUILIUHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH 10 JUCHUIUTAHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIEAYPbl OLIEHUBAHUS 1J151 KaXKI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHHU OLICHUBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEICTBA;

- COACPIKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MPEeAbABIIAEMbIC K HCﬁCTBHHM o6yqa10u1nxc5{, AE€EMOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe UCIMIUIMHBL (MOJLYJIs) MPEAIoJaracT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHON y4eOHOH uTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBaHUHM 3aKTioueHHbIX KDY norosopos ¢
MIPaBOOOIAJATEISIMUA;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaromyecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YUTATEILbCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAMHK T0JIb30BaHUs1 HaydHO! OHOINOTEKON.

3AE
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

KBaHTOBasg MeXaHUKa - http://lectoriy.mipt.ru/course/Theorphysics-QuantumMechanics-SSG-Lects

nexktopuit MOTU - http://lectoriy.mipt.ru/

CagenneB 11.B. Kypc obmeit ¢pusukn, Tom 3. Ontuka, atoMHast pusnka, (pusrka aTOMHOTO s/Ipa U 3JIEMEHTAPHBIX YacTHI] -
http://technofile.ru/files/phys_4.php

SnepHas ¢usuka B MaTeprerte - http://nuclphys.sinp.msu.ru/

9. MeToaunuyecKne YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHLI (MOXyJIsI)

Bujg paéor

MeTO)_II/l‘IECKI/le PEeKOMeHaanuun

JIEKLIAN

Jlo IeKIMHK CTyAEHT JOJKEH BCIIOMHHUTB TO, YTO OBUIO M3JIOKEHO Ha MpeablayLieil tekiuu. Pabora crygeHTa Ha
JIEKLMH - CJIOKHBIA BHJL TIO3HABATEILHOM, MHTEJUIEKTYaJIbHOI paOoThl, TpeOylomel HallpsDkeHUs], BHUMAHUS,
BOJIM, 3aTpaT HEPBHOMW U (PU3NUECKOI SHeprur. Bech yueOHbIN MaTepua, COOOIIaeMBbIi MIPernojaBaTesem,
JOJDKEH He TPOCTO NPOCTymMBaThcst. OH JOJKeH ObITh AKTUBHO BOCHIPHHSAT, T.€. YCJBIIIAH, OCMBICTICH, TTOHAT,
3a(pUKCUpOBaH Ha OymMare M 3aKperuieH B TaMATH. MeToauka paboThl CTyIeHTa Ha JIEKLMU He MOXKET OBITh
CBeZieHa K KaKOMY-TO eJUHOMY PeLenTy, XOTs, TEM He MeHee, COIEePKUT OCHOBATEIbHYIO HCXOIHYIO
HH(pOPMATUBHYIO OCHOBY. [IpucTynas K CIyLIaHUI0 HOBOTO Y4eOHOTO MaTepHala, MOJe3HO MBICIEHHO YCTaHOBHUTh
€ro CBsI3b C paHee U3yYeHHBIM MaTepuaioM. Ciesisl 32 TEXHUKOM UTEHHs JIEKIMK (aKLEHT Ha CYLIECTBEHHOM,
TIOBBIILIIEHUE TOHA, U3MEHEHHe PUTMa, 1ay3a ¥ T.I1.), CTYJEHT JOJUKEH BCIIel 3a MPeroiaBaTeieM YMEThb BhIIEIIATh
OCHOBHBIE KaTErOpUH, 3aKOHBI M UX COJepKaHue, TPOOJIEMbl, UX BO3MOKHbIE PEIIeHH s, 10Ka3aTeIbCTBA 1
BBIBOJIBL. OCYIIECTBIISAS TaKyIo paboTy, CTYICHT 3HAYUTEILHO 00JIerYuT cebe MOHNMaHKe yueOHOro MaTepuana,
€ro KOHCIIEKTUPOBAHKE U JajbHelIee n3ydeHre. 3anvch JIEKLUN SBSEeTCS BAXHEHIINM JIEMEHTOM paOoThI
CTYJIeHTA Ha JISKLIUH.

IMPaKTUYCCKHUEC
3aHATUA

HpaKTI/I‘{CCKOC 3aHATHUEC - (bopMa CUCTEMATHYCCKHUX yqe6Hbe 3aH§[THﬁ, C IOMOIIbIO KOTOPBIX o6yqa10u1nec;{
N3y4aloT TOT UWIn HWHOU pasaei OHpCHeHeHHOﬁ Hay‘lHOfI JUCHUITIUMHBI, BXO,HHHIGfI B COCTaB y‘{C6HOF0 IJ1aHa.
HpaKTI/I‘{CCKI/Ie 3aHATUSA CBA3aHbl, KaK IIPpaBUJIO, C A€TAaJIbHbBIM pa36op0M OTJACJIbHBIX BOIIPOCOB MPOrpaMMBbl.
Vuebnniii Marepual 6y}1€T 3aKPCIVIATBCA Ha IPAKTUYECKUX 3aHATUAX KaK B PE3YJIbTATE 060y)K,HeHI/I$[ " aHaJIM3a
JICKIIMOHHOI'O MaTepurajia, Tak v € IIOMOIIbIO PCHICHUA HpO6J’IeMHbIX CI/ITyaI_lI/Iﬁ " 3aga4. HpI/I 9THUX YCJIOBUAX
CTYACHT HE TOJIbKO XOPOUIO YCBOUT MaTe€pHrall, HO U HAYYUTCA IIPUMEHATDb €ro Ha IMPAKTHUKE, a TAKIKE INOJTYUUT
)IOHOJ'[HI/ITCJI])HI)IfI CTUMYJI (I/I 9TO OUCHb Ba)KHO) JJid AKTUBHOM npopa60T1<1/1 JICKIIUH. HpI/I CaMOCTOATECJIbHOM
PeIIEHNHU 3aJa4 HYXKHO 000CHOBHIBAThH Ka)KIlbIﬁ 9TaIl pelICHUs, UCXO0AA U3 TCOPETUICCKUX TOJIOKEHUI Kypca.
Pemenue 3agau CJIEAYCT usjiaratb HO)]p06H0, BBIYMCJICHUSA pacriojiaratb B CTPOroM nopAiake, oTaeiaa
BCIIOMOTaTeJIbHbIE BHIYMCJIEHUs OT OCHOBHBIX. PellieHus npu HeO6XOJlI/IMOCTI/I HYXHO COIIPOBOXAATh
KOMMECHTapUAMHA, CXEMaMU, YE€PTEKAMU U PUCYHKAMMU. C.IIC}IyeT IOMHUTD, YTO PCUHICHUE Ka)K,HOﬁ y‘{C6HOﬁ 3aJavyu
JOJIKHO JOBOAUTBHCA 1O OKOHYATEJIBHOI'O JIOTHYECKOI'0 OTBETA, KOTOPOI'oO Tpe6yeT ycJjioBuUe, 1 1O BO3MOXHOCTHU C
BBIBOJIOM. HOHy‘leHHbIﬁ OTBET CJICAYET MPOBEPUTH CHOCOGaMI/I, BBITCKAIOIIUMU U3 CYLIECTBA )laHHOI;'I 3aJa4u. HpI/I
MOATrOTOBKE K MPAKTUYCCKUM 3aHATUAM CJICAYET UCII0JIb30BATh OCHOBHYIO JIMTEPATYPY U3 IMPEACTABJICHHOI'O
CIIMCKa, a TaKKE€ PYKOBOACTBOBATLCSA NMPUBECACHHBIMH YKA3aHUAMUA U PpEKOMEHAATUSAMU. JIJ'IH HauboJee FJ'Iy60KOl"O
OCBOCHHUA JUCHUIIIMHBI PEKOMEHAYETCA U3ydaTh JIUTEPATypy, 0603HaquHy10 Kak |',ﬂ01'[O.IIHI/IT6J'[I)H21$I" B
MMpeaACTaBJIECHHOM CIIMCKE. Ha MPAKTUYCCKUX 3aHATUAX NIPUBETCTBYCTCA aKTUBHOE Y4aCTHUC B O6cy)KIICHI/II/I
KOHKPETHBIX CI/ITyaHI/IfI, CITOCOOHOCTh Ha OCHOBE TMOJYYCHHbBIX 3HAHUK HaXOJHUTb HauOoJiee SCI)Q)CKTI/IBHBIC
PeIICHNA MOCTABJICHHBIX HpO6J’[eM, YMETb HAXOJUTH OJIE3HBIA HOHOJ’[HI/ITGJ’[])HHﬁ Matepual 1o TEMaTUuKe
3aHATHUU.
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TenbHas paboTa

Bujg paéor MeToanuyeckue peKOMeHIalu
naboparopHsie | it OATOTOBKY K JIAOOPATOPHBIM 3aHATUSAM HEOOXOUMO 00pab0TaTh IKCIePUMEHTATbHbIC IaHHBIE,
padoThI TIpeJICTaBUTh UX B (hopMe Tadyui u TpadpukoB. [IoATOTOBUTE OTUYET O BHIOJIHEHHOW padote. [IpopadboTath
TEOPEeTHUYECKIIA MaTeprall, OTBETUTh HA BOIPOCH! K JIAOOpaTOpHBIM paboTaM. BEIBOIIBI (hopMyIT IpoBECTH
CaMOCTOSITEJILHO TTOCTIe IPOUTEHUS MaTepyralia, a lIOTOM IIPOBEPHUTH ceOsl, CBEpUB CBOU PE3YJIbTATHI C
OITyOJIMKOBaHHBIMU B yueOHUKe. [IpolyMaTh ajiIrOpiT™ BBITOJTHEHUS SKCIIEPUMEHTATBHON YacTH J1aO0paTOPHON
padoTHL.
€aMoCTOSI- B niporiecce caMocTosITeNbHOM paboTh CTYAEHT MPUOOPETAET HABBIKYA CAMOOPraHU3aIMU, CAMOKOHTPOJIS,

CaMOYIPaBJICHHSI ¥ CTAHOBHUTCS aKTUBHBIM CAMOCTOSITEIbHBIM CyOEKTOM YUeOHON NesTebHOCTH.
OO0yyJaroIIuiicss caMOCTOSATENBHO OMpeesIsieT PeKUM CBOei BHeAyIMTOPHOW paboThl U Mepy Tpy.a,
3aTPayrMBaAEMOro Ha OBJIaJJeHHE 3HAHMSAMHI U yMEHHSAMH 110 KaX/I0H AUCLMIUIVHE, BHIIOJTHAET BHEAY IUTOPHYIO
paboTy N0 MHIMBUAYAIBHOMY IUIaHY, B 3aBUCHMOCTH OT COOCTBEHHOI IOATOTOBKH, OI0IKeTa BpeMEHHU 1 JPYTHX
YCIIOBHIA.

EsxenHeBHO 00yYalOIMIACS JOJKEH YASAATh BHITOJTHEHHIO BHEAYAUTOPHOIN CaMOCTOSITENIEHOM pabOTHl B CpeiHEM
He MeHee 3 JacoB.

ITpu BBINOTHEHUH BHEAYJUTOPHON CAMOCTOSITELHON paboThl 00YYAIOLIMIICS HMeeT IPaBoO 00palIaThCs K
MIPENOAABATENIO 32 KOHCYJIbTAMEH ¢ LeJbl0 yTOYHEHUsI 3aJaHus1, (POPMBI KOHTPOJISI BHITOJIHEHHOTO 3aJaHMsI.
KoHTposnb pe3ynbTaToB BHEAYy JUTOPHON CAMOCTOSITEILHON PabOoThl CTYJEHTOB MOXET IPOBOJUTHCS B
MMUCHbMEHHOM, YCTHOU MJIM CMelIaHHOW (hOopMe € MpeACTaBIeHUEM MPOAYKTa JesITeIbHOCTH o0yyalorerocsi. B
KavecTBe (hOPM U METOLOB KOHTPOJISI BHEAY JUTOPHON CAMOCTOSITEIbHON paboThl MOTYT OBITh MCTIOIB30BAHbI
3a4eThl, TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE PAOOTHI, 3AIIUTa TBOPYECKUX padoT U Ip.

9K3aMCH

Ipu MOArOTOBKE K 9K3aMeHY KeJIaTebHO BECTU KPATKUI KOHCIIEKT U3yYeHHOro MaTepuaia, Ha KOTOpOM
JIAKOHUYHO M CKATO, HO YETKO U pa300pUMBO 3aIMCAHO camoe IiaBHoe. [lepe]] CoCTaBIeHHEM KOHCIIEKTa
TMOJIE3HO OErJio MPOYUTATh KOHCTIEKTUPYEMbIN MaTeprall. DTO OMOKET O3HAKOMHTHCS C TEMOH, OIIEHUTh 00beM
PaboThI M0 BHUMATEIBHOMY M3YUEHHUIO MaTeprasia U NpoayMaTh CTPYKTypy KoHcriekta. HanGosee BaxHbIie
(opmyiel pekoMeH TyeTCS BhIIEISTH (LIBETOM WM TodepKuBaHuem). [Tpu u3ydeHun TOro Ui HHOTO
(u3MUecKoro 3akoHa, KpoMe (opMyIUPOBKU U MATEMATHUYECKOM 3aMUCH 3aKOHA, ClieyeT 0OpaTUTh BHUMaHHE Ha
OITBITBI, KOTOPbIE OOHAPYKUBAIOT ITOT 3aKOH U MOATBEPIK/IAIOT €T0 CHPABEIIMBOCTD, IPAHUIIBI U YCIIOBUSI €70
MPUMEHUMOCTH. Tak:ke MoJIe3HO OTMETUTh, KaK 9TOT 3aKOH UCIONIb3YeTCsl Ha MpakTHKe. To ke caMoe MOXHO
cKaz3ath U 00 U3y4aeMOl TeOpHH B 1ieJIoM. [TOMUMO OCHOBHBIX MOHATHI, TIOJIOXKEHHUH, 3aKOHOB M TIPUHITATIOR
TEOPUH CJIeyeT OOpaTUTh BHUMAHKE HA OIBITHI, OJIaroapsi KOTOPHIM OblTa CO3/IaHa 9Ta TEOPHUsI, IKCIIEPUMEHTHI,
MOATBEPKIAIOIIIE €€ CIIPABeJIMBOCTb. BCIIOMHMTE, KaK MCMOJIb3YETCsI JaHHAS TEOPHUsI HA MPaKTUKe. [1pu
U3yYEHUU KaKUX-TH00 (PU3NYECKHUX TPOLIECCOB, TOMUMO MPU3HAKOB ITHX MPOIECCOB U YCIOBUI UX MPOTEKAHUSA,
TIOJIE3HO TI0Ka3aTh, KaK OHU UCHIOJB3YIOTCA (MITH, HA000POT, KaK ¢ HUMH OOPOThCS, €CITU ITO BPEJHBIC
MPOSIBJIEHUS TIPOLIECCOB) HA MPAKTUKE.

3a4€eT

IIpu moAroToBKe K 3a4eTy XkeJaTeJbHO BECTH KPATKIIA KOHCIIEKT N3YYEHHOTO MaTepuasa, Ha KOTOpOM
JIAKOHMYHO M CKaTo, HO YETKO U pa300pUMBO 3aIIMCAHO camMoe IlaBHoe. [lepe]] cocTaBieHHeM KOHCIIEKTa
TOJIE3HO OErJIO MPOYUTATh KOHCTIEKTUPYEMbIH MaTeprall. ITO IOMOXKET O3HAKOMHTBCS C TEMOH, OLIEHUTh 00beM
paboThI IO BHUMATEILHOMY U3YYESHHIO MaTepuasa U MpoayMath CTPYKTypy KoHcniekta. Hanbosee BaxkHble
(opmyel pekoMeHIyeTCs BRIAEIATH (IIBETOM WM HogdepkuBanuem). [Ipu n3ydeHnn Toro nim nHOTo
(bu3MYecKOro 3akoHa, KpoMe (pOpMYIMPOBKY M MaTEMAaTHUYECKOH 3aICH 3aKOHa, ClieayeT 0OpaTUTh BHUMaHHE Ha
ONBITHI, KOTOPBIE OOHAPYKUBAIOT STOT 3aKOH Y OATBEPKIAIOT €r0 CIPABEJIMBOCTD, TPAHHLBI M YCJIOBHUS €0
MIPUMEHUMOCTH. TaK:Ke MOJIE3HO OTMETHTh, KaK 3TOT 3aKOH HCIOJIb3YETCs Ha MpakTHKe. To ke camoe MOKHO
CKa3aThb U 00 U3y4aeMoil Teopud B LieJIoM. [IoMHMO OCHOBHBIX TOHSTHUA, ITOJI0KEHUH, 3aKOHOB U ITPUHIIMIIOB
TEOPHH CliefyeT OOpaTUTh BHUMaHUE Ha OIIBITHI, Oaroapsi KOTOPHIM OblIa CO3[aHa 3Ta TEOPH s, SKCIIEPUMEHTH,
TIOATBEP:KAAIOIIIE €€ CIIPaBeIIMBOCTb. BCcrioMHMTE, Kak MCTOIb3yeTcsl JaHHASA Teopus Ha MpakTuke. [Ipn
W3YYEHUH KaKHUX-THO0 (PU3MUYECKHX IPOLIECCOB, IOMUMO ITPU3HAKOB STHX ITPOLIECCOB M YCIIOBUI MX IIPOTEKAHUS,
TIOJIE3HO TI0Ka3aTh, KAK OHU UCHOJIB3YIOTCS (WM, HA000POT, KaK ¢ HUMH OOPOTBCS, €CIU 9TO BPEJHBIC
TIPOSIBJICHHS TIPOLIECCOB) Ha MPaKTHKE.

10. ITepeyenb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH 0CYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnss 1 HH(OPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILTIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJIS).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILINHE (MOIYJII0)
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MaTepI/IEU'[I)HO-TCXHI/I‘-IeCKOC obecrieueHre 06pa30BaTean0ro nmponecca 1no AMCuuIinHe (MO)IYIIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).

KommnbloTep 1 mpuHTEp AT paclevyaTKy pa3gaTOuHBIX MaTePHAIOB.

MynpTuMeuiiHas ayAUTOPUSL.

12. CpencrBa aganramuy npenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTIM 00yUaomuxcsa HHBAJIMI0B 1 JIHIL ¢
OrpaHHYeHHLIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOIlI/IMOCTI/I B O6pa30BaTCHLHOM mpoHecce MPUMEHAIOTCA CIICAYIONIME METOAbl U TEXHOJIOIMH, 06)'[61"‘1&101].{1/16
BOCITPUATHE I/IHCI)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYECHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE /TSI Pa3IMYHBIX MTOJIb30BATEEH;

- CO3J]aHK1e KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUaX Oe3 OTepH JAAHHBIX UM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMUs TEKCTA U M300paxeHuit 6e3 MoTepu KayecTBa, pelyCMOTPETh JOCTYITHOCTD YIIPABJICHHSI
KOHTEHTOM C KJIaBUATypBl;

- CO3J]aHKMEe BO3MOKHOCTEH JUTs 00yUaloIMXCsl BOCIIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 Pa3HbIX HCTOUYHUKOB - HAIpUMep,
TaK, YTOOBI JINLIA C HAPYIICHUMH CJIyXa MOJTy4Yaad HMH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL Tiepeiavun I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (I)OpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpernogaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPBIE MOTYT OBITH
HCIOJIb30BAHbI 1JId NPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJKXHOCTBIO BSaHMOJ]eﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘I€HI/IH, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IpMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIU s OpraHu3aliy (opM TEKYILEero U MpoMekyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘~IaIOHII/IMC$[ HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMC)I(yTO‘{HOﬁ aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBJ'IeHHOfI MPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- MIPOJOJIKUTENIBHOCTY CAa4H 3au€Ta WM 9K3aMeHa, IPOBOJAMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJDKUTENIBHOCTH TTOJTOTOBKY 00YYaIOIIEerocsi K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOJMMOM B YCTHOH (popme, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIEHUS 00Y4aloIerocst Ipy 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBum ¢ TpedoBanusiMu PI'OC BO u yueOHbIM tutanoM mo Harpasienuio 10.03.01
"MHdopmaririonHas 6e30macHoCTs" 1 IpoduIio MOAroToBKY "Be30nacHOCTh KOMIBIOTEPHBIX CUCTEM".
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- ISBN 978-5-9221-1245-1. - Tekcr : anekTpoHHbIH // JIanb : anekTpoHHO-OnbMoTeynas cucrema. - URL:
https://e.lanbook.com/book/2098 (mata o6pamenus: 21.01.2023). - Pexxum gocTyna: sl aBTOPH3. MOJTb30BaTEIeH.

3. Anemkesud, B. A. Kypc obmieit pusnku. Mexanuka : yue6Hoe rocobue / B. A. Anemkesuy, JI. I'. lenenko, B. A.
Kapagaes. - Mocksa : PUSMATIJINT, 2011. - 469 c. - ISBN 978-5-9221-1271-0. - Tekcr : anexTponHsiii // Jlans :
3/1eKTpOHHO-OnbmMoTeynas cucrtema. - URL: https://e.Janbook.com/book/2384 (nara oopamenus: 21.01.2023). - Pexxum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTeNIeH.

4. Cagenpes, U. B. Kypc obeii ¢puzuku. B 3 1. Tom 1. Mexanuka. MonekynspHas ¢pusmka : yueOHuK Juist By3os / 1. B.
Cagenbes. - 18-e m3n1., crep. - Cankt-IlerepOypr : Jlanb, 2022. - 436 c. - ISBN 978-5-8114-9890-1. - Tekcr : 371eKTpOHHBIH //
Jlans : sanexTpoHHO-OMOMMOTEeYHas crcTeMa. - URL: https://e.lanbook.com/book/221120 (mara obpamenust: 21.01.2023). -
PexuM poctyna: 17151 aBTOpU3. NOJIb30BaTENEH.

5. Casenbes, U. B. Kypc obmeii ¢pusuku. B 3 1. Tom 2. DnekrpudectBo 1 MarHeTu3M. Bonbl. OmnTrka : yuebHoe mocooue st
By30B / U. B. CaBenbes. - 16-e u3z., crep. - Cankr-IlerepOypr : Jlans, 2022. - 500 c. - ISBN 978-5-8114-8926-8. - Tekcer :
371eKTpOHHBIH // JlaHb : 351eKTpoHHO-O6nbmmoTedHas cucrema. - URL: https://e.lanbook.com/book/185339 (nara oGpaiuenusi:
21.01.2023). - Pesxum mocTtyna: 1sl aBTOpU3. NOJIb30BaTeNeH.

6. Casenbes, U. B. Kypc obieii ¢pusuku : yaedHoe mocodwue : B 3 tomax / M. B. Casenbes. - 13-e uzn., crep. -
Cankr-IlerepOypr : Jlanp, 2022 - Tom 3 : KBanrtoBas ontrka. AtomHas ¢pusmka. Pusuka teepaoro tena. Pusrka aToMHOTO
A7pa ¥ aneMeHTapHbIx dactull - 2022. - 320 c. - ISBN 978-5-8114-4598-1. - Tekcr : anekTpoHHsIii // Jlans :
3JIeKTPOHHO-OMOmMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/206909 (nata obpamenus: 21.01.2023). - Pexum
JOCTYyIIa: 1y1sl aBTOPU3. M0JIb30BaTENEN.

7. ponos, 1. E. BonHoBsie niporiecchl. OcHOBHBIE 3aKOHHI : yueOHoe nocodue / U. E. Uponos. - 8-e nza. - Mocksa :
Jlaboparopus 3nanwmit, 2020. - 266 c. - ISBN 978-5-00101-673-1. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs
cucrema. - URL: https://e.lanbook.com/book/135487 (nata o6pamenwus: 21.01.2023). - Pexxum octyna: Juist aBTOpH3.
M0JIb30BaTeNeN.

JomoJHUTEIbLHAS JUTEPATYypa:

1. Crpenxos, C. I1. Mexanuka : yue6nuk / C. I1. Crpenkos. - 6-e usn., crep. - Cankr-Ilerepoypr : Jlans, 2022. - 560
cl.Crpenkos, C. I1. Mexanuka : yue6nuk / C. I1. Ctpenxos. - 6-e u3z., crep. - Cankr-IlerepOypr : Jlans, 2022. - 560 c. - ISBN
978-5-8114-4104-4. - Texcr : anekTpoHHSIH // JIaHb : 351eKTpoHHO-OMbIMoTevHas cuctema. - URL:
https://e.lanbook.com/book/206291 (mata o6pamenus: 21.01.2023). - Pexxum mocTyna: st aBTOPH3. TIOJTb30BaTENIEH.
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2.®pum, C. . Kypc o6meli pusuku : yuebHuk : B 3 Tomax / C. 3. @pur, A. B. Tumopesa. - 10-e uzn. - Cankrt-IletepOypr :
Jlanp, 2022 - Tom 3 : Ontuka. AtoMHas pusuka - 2022. - 656 c. - ISBN 978-5-8114-0665-4. - Tekcr : anexTpoHHbIi // JlaHb :
3JIeKTPOHHO-OMOmMoTeuHas cucrema. - URL: https://e.Janbook.com/book/210167 (nata obpamenus: 21.01.2023). - Pexum
JOCTYyIa: [JIsl aBTOPU3. MOJIb30BaTENIeH.

3. XaiikuH, C. D. Pusnueckre 0CHOBBI MEXaHUKH : ydeOHoe nocobue / C. D. XalkuH. - 3-e u3L., crep. - CankT-IlerepOypr :
Jlanb, 2022. - 768 c. - ISBN 978-5-8114-0895-5. - Tekcr : anekTpoHHbIi // JIaHb : 31eKTpOHHO-OMOIMOTEYHAs CUCTEMA. -
URL: https://e.lanbook.com/book/210170 (nata obpamenus: 21.01.2023). - Pexxum goctyna: aj1st aBTOpU3. MOJIb30BaTeNeH.

4. Kanamnukos, C. I'. DnekrpuyectBo: yue6noe nocodue / C. I'. Kanamnukos. - 6-e u3n. - Mocksa: PU3MATIINT, 2008. -
624 c. - ISBN 978-5-9221-0900-0. - Tekcr : anekTpoHHbIH // JIaHb : 3;1eKTpOHHO-OMOIMOTeYHast cucrtema. - URL:
https://e.lanbook.com/book/59496 (nata obpamenus: 21.01.2023). - Pexum noctyna: 1yist aBTOPU3. MOJIb30BATEIICH.

5. KukowuH, A. K. MonekyispHas ¢pusuka : yuedHoe nocooue / A. K. Kukoun, 1. K. Kukowus. - 4-e u3n., crep. -
Cankr-IletepOypr : Jlanb, 2022. - 480 c. - ISBN 978-5-8114-0737-8. - Tekct : anekTpoHHbIii // JIaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/210119 (nata obpamenus:: 21.01.2023). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TIOJIb30BaTENIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.03.01 ®uzuxa

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenne noaroroku:_10.03.01 - MadopmarmonHas 6e30MacHOCTb

[Ipocuie noaroroBkyu: be30nacHOCT KOMITBIOTEPHBIX CHCTEM

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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