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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

3AE
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IIporpamMmy aucIUIUTMHEL pa3padoTaii(a)(u): goreHT, K.H. BonommHa A.B. (Kadenpa odmeit ¢usnku, OTaeneHue hU3NKN),
Alexandr.Voloshin@kpfu.ru ; morienr, n.H. (gorient) 3axapo I0.A. (Kadenpa odmeit pusuku, OtaeneHue Gpu3nkm),
Yuri.Zakharov@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
KOMIIeTeHI[IU npuooperaemMoii KoMIeTeHIUH
OIIK-1 CriocoOeH pelnarh 3aa4u, OTHOCSIIMECS K MPO(eCcCUOHATIBHOM AeATeIbHOCTH, IPUMEHSIS
METO/Ibl MOJEIMPOBAHU, MaTEMAaTHUECKOIO aHAIIN3a, ECTECTBEHHBIE 1 OOILEUHKEHEPHbIE
BHAHUSA
OIIK-4 CriocoGeH IpOBOANTH U3MEPEHHsI 1 HaOJTIO/IeH s, 00pabaThIBaTh U MPEACTABIISATH
PKCIIepUMEHTAIbHbIE JAHHBIE

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

DyHIaMeHTalbHbIe OHATHS U 3aKOHBI KJIACCUYECKON MEXaHUKH, MOJIEKYJIIPHON (PU3HUKH, JIEKTPOIUHAMUKH, ONTHKH,
ATOMHOI U sIepHOMN (PUBHKU.

HasnaueHre OCHOBHBIX (PM3UUECKUX TIPHOOPOB.

HoykeH ymeTs:

[TpumeHATH 0O1mMe 3aKOHBI (PU3MKY [UIs PEIIeHus] TPOCTEHIINX BOIIPOCOB M 331a4 MEXaHUKH, MOJIEKYJISIpPHOH (pU3UKH
3JIEKTPOCTATUKH, JIEKTPOIMHAMUKY, MAarHUTHBIX SIBJICHUH, LIeTIell TOCTOSIHHOTO ¥ IEPEMEHHOT0 TOKa, BOJIHOBOW M
KBaHTOBOM ONTUKY Y HA MEXAUCUUIUIMHAPHBIX IPaHHLAX.

ITos1b30BaThCS1 OCHOBHBIMU (DM3UYECKUMHU NTPUOOPAMU, CTABUTH U PEIaTh MpOCTeiIne SKCIepUMEHTAIbHbIE 3aJa4H,
00pabaThIBaTh, AHAIM3UPOBATh ¥ OLIEHUBATH HOJIyUYeHHBIE PE3YJIbTATHI.

CTpOI/ITb MaT€EMaTH4YCCKUE MOICIIN HpOCTefII.[IPIX (1)PI3PI‘-I€CKI/IX SIBJICHUI Y UCIIOJIb30BaTh JJISL U3YyYCHUA 9TUX MOHCJ’[efI
,HOCTyHHbIﬁ eMy MaTeMaTUIeCKUI armapar.

Hcnosnp30BaTh B paboTe CIPABOYHYIO M YUEOHYIO JIMTEPATypy, HAXOAUTH APYrie HEOOXOAMMbIE HCTOYHUKH HH(OPMALIIU 1
paboTaTh C HUMH.

I[OIDKGH BJIag€Th:

Ba3oBbiMU 3HAHUSIMH (DYH/IAMEHTAIBHBIX pa3/iesioB (GU3MKK B 00beMe, HEOOXOAMMOM JIJIsl OCBOSHHUsI He(pTera3oBoro aena.

HaBbikamut paGoThI CO CLIPABOYHOM U yUeOHOM JIMTEPATY PO, HAXOAUTD JIPyrue HEOOXOUMbIE UCTOUHUKY MH(OPMAIMU U
padoTarts ¢ HUIMU.

[TpakTHYeCKMMK HaBBIKAMM paOOTHI C OCHOBHBIMH (DPH3MYECKUMHU NTPUOOpaMu

JIOJ'DKGH AE€MOHCTPUPOBATDb CIIOCOOHOCTh Y TOTOBHOCTb:

Hcnons3oBaTh MOJIYYCHHbIC 3HAHUA UIA U3YUCHUS HC(bTCFa3OBOFO Jcia

2. Mecro guctnmimasl (MoayJist) B ctpykrype OIIOII BO

Hannaast qucrmruiHa (MOIyJb) BKMoveHa B pasaen "B1.0.06 ducturumast (Momym)" 0OCHOBHOH MpodecCHOHANBHON
obpazosarenbroi nporpammsl 21.03.01 "Hedrerazoroe aeno (Pa3zpaboTka MecTOpOXIEHHI YIIIEBOIOPOIOB)" M OTHOCHTCS K
ooOs3ateapHon yactu OITOIT BO.

OcBauBaercs Ha 1, 2 Kypcax B 2, 3, 4 cemecTpax.

3. O0beM auCHUNINHLI (MO/IYJIsI) B 3aUeTHBIX eIHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacCOB, BblIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcs ¢ npemnogasareieM (0 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTEIbHYIO
padoTy odyuarommxcs

OO0111ast TPyIOEMKOCTh AUCIMILUIMHBI COCTaBIsAET 8 3aueTHhIX(bie) enuHuIl(bl) Ha 288 vaca(oB).

KonraktHast padota - 180 yaca(oB), B TOM uucIIe JieKiuu - 76 daca(oB), npaktuueckue 3aHsatus - 0 yaca(oB), 1abopaTopHbIe
padotsl - 102 yaca(oB), KOHTPOJIb CAMOCTOSTEbHOM PabOTHI - 2 yaca(oB).

CamocrositesibHast pabota - 63 yaca(oB).

SAEKTPOHHBH
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KouTposns (3auét / x3amen) - 45 vaca(oB).

Popma MpomMexRyTOIHOr0 KOHTPOJIS JUCIUIUIMHBL: 9K3aMEH BO 2 CEMECTpe; OTCYTCTBYET B 3 ceMecTpe; 9K3aMeH B 4 cemMecTpe.

4. Coaep:xaHne JUCHHMILIMHBI (MOyJis), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha
HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcOoB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa 1 TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI 0 AU CHHUILIHHE (MO/IYJIIO)

Bujpbl 1 yachl KOHTAKTHOW PadoThI, Camo-
HX TPYAO0EMKOCTh (B yacax) cTod-
N Pas el qucuymminHb / Ce- lexumun, lexnun|IIpaxTu-[[IpakTu-JIadopa-Iaopa-| TeIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-
Bcero | cdopme | Bcero | popme | OoTa
1. [Tema 1. Tema 1. IIpenmer pusuka 2 2 0 0 0 0 0
7 Tema 2. Tema 2. Kunemaruka MaTepraabHON 2 2 0 0 0 2 0 2
TOYKH.
3. [Tema 3. Tema 3. Cuuibl B ipupoae 2 2 0 0 0 4 0 4
4. Tema 4. Tema 4. HennepiipiajabHble CUCTEMBI 2 2 0 0 0 4 0 2
oTcyeTa
5. [Tema 5. Tema 5. 3akOHBI COXpAHEHHUS. 2 2 0 0 0 2 0 2
6. Tema 6. Tema 6. [luHamuka aOCOMIOTHO TBEPIAOTO 2 2 0 0 0 4 0 2
Tesa
7. (Tema 7. Tema 7. 'mapoaspomexaHuka 2 3 0 0 0 0 0 2
8. Tema 8. Tema 8. [IBrikeHre UaeaIbHON KUIKOCTH 2 2 0 0 0 4 0 4
9 Tema 9. Tema 9. 'apmonnueckre konebanus 2 3 0 0 0 4 0 2
10. Tema 10. Tema 10. EcrecTBeHHble KoseOaHus 2 > 0 0 0 0 0 2
11.[Tema 11. Tema 11. BonHoBble npoiieccht 2 2 0 0 0 4 0 6
1. Tema 12. TeMaul 12. CtaTUCTUYECKUNA METOL, B 2 > 0 0 0 4 0
MOJIEKYJISIpPHOU (PU3HKE
13. Tema 13. Tema 13. [lepBoe Hauano 2 2 0 0 0 4 0 4
TEepMOIMHAMUKHI
14, Tema 14. Tema 14. Bropoe Hauaio 2 > 0 0 0 4 0 6
TEePMOJUHAMUKH
15. Tema 15. Tema 15. PeasibHble ra3sl U ;KUIKOCTHA 2 2 0 0 0 2 0 4
Tema 16. Tema 16. OCHOBHBIE 3aKOHBI
16. [reomeTpuyeckoii ontrky B3anmopeiicTBue cBera ¢ 3 4 4 0 0 8 0 1
BEIIIECTBOM
17. Tema 17. Tema 17. Nntepdepenius ceera 3 4 4 0 0 ] 0 2
18.|Tema 18. Tema 18. Mucpaxims ceeta 3 4 4 0 0 8 0 2
Tema 19. Tema 19. ITonsgpusanus ceeta.
19. |9xcnepuMeHTaIbHbIE OCHOBBI AaTOMHOM (PU3UKHU 3 4 4 0 0 8 0 1
20. Tema 20. Tema 20. DaeKTPOCTaTUUECKOE 10JIE 4 2 2 0 0 2 0 2
21 Tema 21. Tema 21. [IpOBOIHUKY B JIEKTPUUECKOM 4 2 2 0 0 2 0 2
oJie
2. Tema 22. Tema 22. [IU3NEKTPUKHU B JIEKTPUUECKOM 4 2 2 0 0 2 0 2
oJie
23.[Tema 23. Tema 23. DIeKTPUUECKUIA TOK 4 2 4 0 0 2 0 2
24, Tema 24. Tema 24. Bunpl 1 CBOMCTBa JUOJIOB 4 1 2 0 0 2 0 2
O PAEKTPOHHBIH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pas el qucummiaHeb / Ce- |exnun,/Texknun Ipakru-[[Ipakru-JIa6opa-J/ladopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
25. Tema 25. Tema 25. MarHutHoe 1oJie TOKa B 4 2 ’ 0 0 2 0 2
BaKyyMe
2% Tema 26. Tema 26. B3anMoelicTBie MATHUTHOTO 4 > > 0 0 > 0 2

" |mons Toka ¢ 3apsAadaMnu

7. Tema 27. Tema 27. MarauTHOE TOJIE B BEIIECTBE 4 1 > 0 0 > 0 1

Tema 28. Tema 28. MacmmTaObl (hpU3HMUYECKUX
28. |BeMuuH B AAEpHOI (pU3KKe. 4 6 0 0 0 4 0

Tema 29. Tema 29. [Ipsimble siAepHbIE pEaKkIUU 1

29. [peakimu ¢ 06pa3oBaHKEM COCTABHOTO SIJIPA. 4 4 0 0 0 4 0
30. Tema 30. Tema 32. OCHOBBI (PU3UKU 7I€MEHTAPHBIX 4 4 0 0 0 4 0
YaCTHII.
l1Toro 76 34 0 0 102 0 63

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. Tema 1. IIpegmer duszuka

Ipeamer dusuka. Martepus. Posib Teopun 1 skcniepuMenTa B (pusuke. DKCIEPUMEHT, THIIOTe3a, MOJEb, 3aKOH. VIHIyKTHBHBIA
W JeAyKTHBHBII MeTon uccinenobanuil. [IpocrpancTBo u Bpemsi. PensiionHas koHenuus. Maciura0bl mpoctpaHcTa. Pusmka
u apyrue Hayku. O0padoTKa U Mpe/IcTaBIeHNe Pe3yJIbTaATOB U3MEPEHUIH. AJITOPUTMBI pacyeTa NpsIMbIX 1 KOCBEHHBIX
M3MEPEeHU.

Tema 2. Tema 2. KunemaTnka MmaTepnajibHOH TOYKH.

Kunemarnka matepuaabHOR Touky. OCHOBHBIE TIOHATHS MeXaHUKH. [IpuHImI oTHOcuTenpHOCTH ["amnes. Buasl nprkeHus:
MOCTyMaTeabHOE 1 BpalaTebHOe ABrkeHue. [lepemertieHne, myTb, CKOPOCTh 1 YCKOPEHHE. YTOJI OBOPOTA, YIJIOBasi CKOPOCTh
n yckopenue. CBsI3b MEX/y MOCTYNATENbHON CKOPOCTBIO M YIIIOBOH. 3akoHbI HbI0TOHA M 3aKOHBI COXPaHEHHS UMITYJIbCA.
LenTp Macc MEXaHUYECKOI CHCTEMBI.

Tema 3. Tema 3. Cruibl B ipupoie

Cuibl B ipripojie. 3aKOH BCEMHPHOTO TATOTEHUsl. 3aBUCUMOCTb YCKOPEHHUs CBOOOIHOTO MaieHUsI OT BHICOTHI U LIMPOTHI.
BiisiHre Ha ycKOpeHre cBOOOHOTO NMaIeHHsI BpaleHus1 3eMi. PasiioxkeHre CIlbl TSKeCTH Ha HaKJIOHHOH IJIOCKOCTH. Bec
Tesna, HeBecoMocThb. Crila TpeHus MOKos M cKosbkeHus. Cuna ynpyroctu. Buast nepopmanim. 3akon ['yka, Mogyss cosura u
moayJib FOHra, koadgduuuent Ilyaccona.

Tema 4. Tema 4. HennepunajbHble CHCTEMbI 0TCUYETA

HewnneprmanbHble cucTeMsl OTCUeTa. Y CKOPEHHOE MocTymnarenpHoe aprkeHre. Cuta naepiud. Tesno nokosimeecst BO
Bpalaroreiics cucreme. LieHTpoOexHas cuiia nHepui. KOMITOHEHTH! YCKOpEeHHs TIPH BpallaTesIbHOM ABHAKeHUH. CBSI3b
HOPMAJIbHOW KOMITOHEHTHI YCKOPEHH S C IMHEWHOM CKOPOCTHIO ABMIKEHUS. [IBIKEHHE Tesla BO BPaIAoIIEnCs] CHCTEME - CHJIa
Kopuonuca.

Tema 5. Tema 5. 3akoHbI cOXpaHeHHsI.

3aKoHBI COXpPaHCHUH. Pabora cuiel 110 MNEPEMCIICHHUIO TEJI. Kunernueckast DHEPrud - pa60Ta 10 U3MEHEHNIO KMHETUYECKOM
9HEPIrur, N3SMEHCHUIO CKOPOCTU ABUKCHUS. HOTCHI_[I/IEUILHEIH SHEPrus pa60Ta 110 UBMEHEHHMIO B3aMUMHOTI'O PACIIOJIOKECHUA JacTen
cucteMsbl. [loasaTne I/I30JIPIpOBaHHOﬁ CHCTEeMBI. 3aKOH COXPaHCHUA ITOJTHOM MEXaHUUYECKOMN OHEPIruu.

Tema 6. Tema 6. flunaMuKa adCOJIOTHO TBEPAOTO0 TeJja

HI/IHaMI/IKa a0COJIIOTHO TBEPAOTro TEJIA. IlonsaTrIe MOMEHT HUHEpLHU. MowmenT cunbl. MomeHT HMITYyJIbCA. Pabora cusl npu
BpallaT€JIbHOM JABUKCHUU. Kunernueckas 9HEPIrus BpalllaloIerocd Teja. 3akoH COXpaHEHNA MOMEHTAa UMITYJIbCaA. ypaBH@HI/IC
AWMHAMUKHU BpalllaTE€JIbHOTO IBUKEHUA. FI/IpOCKOH. OCHOBHbBIE CBOMCTBA r'ApocCKoIia. HPCHCCCI/IH TUpOCKOIA. HpI/IMCHCHI/Ie
TUPOCKOIA.

Tema 7. Tema 7. 'uapoadpoMexaHuka
T'uapoaspoMexaHuKa - pasjiesl MEXaHUKH, U3YYaloIliii pABHOBECHE U JIBIKEHNE
KUJIKOCTEH U ra30B, UX B3aUMOJIEHCTBUE MEKY COOOM 1 00TeKaeMbIMU UMU

TBepAbMU Tenamu. 3akoH IMackana. I'mapocratudeckoe nasnenve. Cuita ApxuMena. Y paBHEHHE HEPa3phIBHOCTU. Y paBHEHHE
Bepuymmu. TpyOka IMurto-TIlpanaris. @opmyna Toppuuenu. [ogbemHas cuna.
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Tema 8. Tema 8. /IBukeHHe U1eaJbHON JKUIKOCTH

HBI/DKGHI/IC I/I,HeaHbHOﬁ JKUJIKOCTU. Buapl TeueHUs KUAKOCTH - Typ6yf[eHTHOC " JJaMUHApHOE. Cuna BHYTPEHHEI'O TPEHUSA -
BA3KOCTb, MCXaHNU3M BO3HUKHOBCHUA. Yucno Pefmonmca KakK KpI/ITepI/Iﬁ Bujga TCUCHUA KUJIKOCTH. SKCHepI/IMCHTEU[I)HI)Ie
METOAbl UBMEPEHUS BA3KOCTU - METO Crokca u METOO Hya3eﬂ${. OTHOCUTEJILHBIA METO/J UBMEPECHUS BA3KOCTU.

Tema 9. Tema 9. 'apMoHnUecKue KoJieOaHust

I'apmonunueckue konebanus. CBodoaHble Kostebanus. OcHoBHbIe NOHATUS. ['pachudeckoe npeacTaBieHne rapMOHUYECKUX
KoJsiebaHuid. DHeprus kosnedanuil. [1pyxHHbIA MasTHUK. Pru3ndeckuil MassTHUK. MateMarnueckuil MasiTHUK. CJI0KeHue
rapMOHHMYECKUX KoJIeOaHUI OJJHOTO HAINIPaBJICHUsI ¥ IepIIeHIUKYJISIPHBIX HarpaBieHuil. buenus. duryps Jluccaxy.

Tema 10. Tema 10. EcTecTBeHHBIE KOJI€0aHUA

EcrectBenHsle kosebanus. 3atyxawomue konedanusd. Obluee pellieHue OAHOPOAHOIO YPaBHEHUs U YaCTHOE pelleHHe
HEOJHOPOAHOro ypaBHeHus. Pesonanc. JJoOpoTHOCTS cucTeMbl. Bpems penakcaimu. JleKpeMeHT 3aTyXaHus.
Jlorapudmudeckuii ieKpeMeHT 3aTyxaHusl. ABTokosieOanus. BoiHykaeHHble KoneOanusi. Pesonanc. [IposiBieHne pe3oHaHca.

Tema 11. Tema 11. BostHoBbI€ MpoIiecchbl

BosHOBBIE MTponiecchl. OCHOBHBIE MOHATHSA. YTIpyrue BoiHbL. [IpofonabHas u nonepevHas BojaHa. Pa3oBas CKOPOCTh BOJIHBI.
VpaBHeHue Oeryiieit BoJHbL. Y paBHeHHe chepruueckoil BosHbL. [Ipunimn cyneprosuiyu. urepdepentus BomH. Crosiune
BOJIHBI. 3ByKOBbIE BOJIHBL. OOBEKTUBHbIE U CyOBEKTUBHBIE aMILTUTYJHbIE XapaKTepUCTUKY 3ByKa. Dddekt Jormepa.

Tema 12. Tema 12. CraTucTHYeCcKU METOJ B MOJIEKYJISIPHOI (pu3UKe

CraTtucTudecKkuil MeTos1 B MOJIeKyJIsipHO (pu3nke. OCHOBHOE YpaBHEHHE MOJIEKYJIsipHO-KuHeTn4eckon Teopun (MKT).
dusnueckuii cMmbica Temnepatypbl B MKT. Pacnipenenenne Makcpeina-Bonbiivana. bapomerpuyeckas opmyiia.
Kunematnueckue XapakTepUCTUKU MOJIEKYJISIPHOTO ABMKEHUS: 3(p(peKTUBHOE CEYCHUE CTOIKHOBEHUIA, YaCTOTa CTOJKHOBEHMH,
CpeaHsisi JUIMHA CBOOOIHOro mpodera MoJiekyJ1 raza. OmnbitHoe odocHoBaHue MKT. SIBiieHus nepeHoca.

Tema 13. Tema 13. IlepBoe HayaJI0 TEPMOIUHAMUKH

[NepBoe Hauaso TepMoanHaMUKH. Yuciio creneneil cBoOOIbl MOJIEKYJIbl. BHYTpEHH s SHEPIUsl UIEAIBHOTO ra3a. 3aKOoH
Bosbuimana. Terora u padora. ITonsitue TeroeMkocty. [IpuMeHeHre epBoro 3aKOHa K U30IMPOoLIeccaM - H30TEPMUUECKOMY,
U30XOpHUECKOMY, U300aprueckoMy u anradbatnuyeckomy. CootHomenue Maiiepa. Y paBHenue [lyaccona.

Tema 14. Tema 14. Bropoe Hauaio TepMoJMHAMHKH

Bropoe Havano tepmoauHamuky. TepmoauHamMudeckue HUKIbl. KITJ TermsioBeix ManmH u 1ukia KapxHo. DHTpomnus.
TepMoanHaMUUECKOE U BEPOATHOCTHOE ONpPeAEIeHHs SHTPOIUH. 3aKOH He yObiBaHus sHTporuu. Popmyamnposku Bosblmana,
Kenbeuna u Knaysuyca. Ternossie u xononwisabele Manmbl. Lukn Kapro, Otro, duzens. puratens CTupiuHra.

Tema 15. Tema 15. PeanbHble razbl 4 3KHAKOCTH

Peanbuble razsl u xkuakocti. CBA3K aTOMOB B MoJieKyJie. [IoTeHIman MexxMOIeKyIsIpHOTO B3aUMOAEHCTBYS.
SKCIIepUMEHTAIbHBIE U30TEPMBI PealbHbIX Ia30B. Y paBHeHHe BaH-nep-Baansca. Teopus xugkoctu . ®@penkens.
INoeepxHocTHOE HaTshkeHHe. CMaunBaHue mosepxHocTu. Kpaepoit yron. KanunisipHsle siBneHus1. THUITB KPUCTAIIIOB.
TernnoeMKoCTb TBEPABIX TEI.

Tema 16. Tema 16. OcHOBHBIE 3aKOHBI TeOMeTPHYECKO oNTHKH B3anMo/jgelicTBHe cBeTa ¢ BeleCTBOM

OcCHOBHbIE 3aKOHbI TEOMETPUUECKOI ONTUKHU. 3aKOHBI PaCIpOCTPaHEHHUs], PEJIOMJIEHH ], OTpaKeHHs cBeTa. I"paHUIbI
NPUMEHUMOCTH 3aKOHOB reomeTpuyieckoil. [TonsaTHe nokasaresns npejaomieHus. LleHTpupoBaHHast onTHYecKast CUCTEMa,
KapAUHAJIbHbIE TOUKH U IuIockocTd. Popmyrna ToHkol auH3bL. [Toctpoenne nzodpaxenus. BsanmoneiictBue ceera ¢
BemectBoM. HopmanbHasi u anomasbHas nuctiepers. [lorornenne u paccesiaue ceeta. 3akoH byrepa. 3akon Panes.
CriekTpasibHble IMHUY Fa30B, KUAKOCTEN, TBEPIBIX TEJL.

Tema 17. Tema 17. Uurepdepennus ceeta

Wurtepdepenuus ceera. Y ciaoBus HHTEPGEPEHIIMOHHBIX MAKCUMYMOB M MUHUMYMOB. Y CJIOBUSI KOT€PEHTHOCTH UCTOYHHUKOB.
Mertonp! moMy4YeHus KOrepeHTHbIX UCTOYHUKOB. OmbiT HOHTa. IHTephepeHims B TOHKKX TUIeHKax. Buisl nHTepdepeHIIMOHHON
KapTHHBI - TIOJIOCH PaBHOH TOJIIIMHBI ¥ TIOJIOCH paBHOTO HakjoHA. Kosnbiia HetotoHa. MaTephepomerp MaiikenrbcoHa.

Tema 18. Tema 18. [Incppakust cBera

Hudpaxims ceera. [punanun [Noiirenca-Ppenens. Judpakuns @penens Ha KpyriioMm otBepctui. 300 Ppenens. Meron
rpacpudeckoro caoxeHus aMmumuTy . Crimpans Ppenens. Judppakuus ©penens Ha MOTYIUIOCKOCTH U mmienu. [udpakims
dpaynroepa Ha Kpyriom otBepctiu. Paspernaioimas cnocodHocTh 00bekTuBa. Kpurepuii Panes. Judpakims Ppaynrodepa
Ha 1wesu. [JudpakiuronHas penerka.

Tema 19. Tema 19. Iloaspusanusi cBeTa. IKCNEePHUMEHTAJbHbIE 0CHOBBI AaTOMHOI (DU3HKH

Monspuzanus ceera. 3akoH Maimoca. [lonsipuzarms ripu oTpakeHnd u mpeomiieHnu. 3akoH bpioctepa. [onspuzarnms ceera
MIpU JBOMHOM JiyuernpenomiieHun. OObIKHOBEHHBIH M HEOOBIKHOBEHHBIH JTyUH.

DKCNepUMEHTATbHBIE OCHOBBI aTOMHOM (PU3UKHU. 3aKOHBI TEIUIOBOro u3inydenus. ®otoaddext. BomHoBbIE cBOMCTBA
MuKpouactull. KBaHToBast uHTepdepeHIus JeKTPOHOB. [{UCKPETHOCTh ATOMHBIX COCTOSIHUM. CIIeKTp U3JIyuyeHus: aToMma
Bogopoaa. Popmyna banbmepa.

Tema 20. Tema 20. JJieKTpocTaTHIECKOE TI0JIE

3AE
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DJIEKTPOCTATUUECKOE T0JIe. DIEKTPUUECKUI 3apsi]], ero OCHOBHBIE cBOMCTBA. 3akoH KynoHa. HanpsikeHHOCTh U CHITOBbIE
JIMHUY 351eKTprueckoro noist. Teopema [Maycca. [ToTreHuman 1 SKBUNOTEHLIMAIbHBIE TIOBEPXHOCTU. B3aumMHOe pacnosioxeHue
CWJIOBBIX Y 9KBUIMOTEHIIUAIbHBIX JTUHUHI. CBA3b MEK/1y HANPSHKEHHOCTBIO SJIEKTPUYECKOTO MOJIS U MOTEHIUAIOM.

Tema 21. Tema 21. IIpoBOAHUKH B SJEKTPHUYECKOM MOJIe

ITpOBOAHKKY B SJIEKTPUUYECKOM T0JIe. DJIEKTPOCTATHIECKAsT MHAYKIIUSA. DISKTPOCTATUYESCKAS 3aIUTa 000PYIOBaHHUS.
DnektpoemMkoctb. Konnencatopbl. CoeimHeHrne KOHAEHCATOPOB. EMKOCTh KOHIEHCATOPOB. DHEPrus 3JIeKTPUIECKOTrO MOJs
TOYEYHBIX 3aPS/IOB, YEMHEHHOTO 3apsKEHHOTO MTPOBOJHUKA, 3aPSIKEHHOTO KOHJIEHCATOPA. DHEPTHUsl SIEKTPOCTATUIECKOTO
TOJS.

Tema 22. Tema 22. Iu3J1eKTPUKH B JIEKTPHYECKOM I0OJI€e

JII/ISHCKTPI/IKI/I B 9JICKTPUYECKOM I10JIC. Mexanuzm MoJIsApu3atvu. Bupi MoJIApu3alvum. BeKTOp MNnoJisipu3al, BEKTOP
DJICKTPUYECKOI'0 CMEIIEHNA U UX CBA3b C HAIPAKEHHOCTBIO JIEKTPUIECKOTI'O IOJIA. HI/ISJ’[CKTpI/I‘{eCKaﬂ IMPOHUIAEMOCTb U
BOCITPUUMYUBOCTD. FpaHI/I‘{HbIC YCJIOBUS Ha IpaHULIC pa3aieiia JU3JICKTPUKOB. CeFHeTOBJ’IeKTpI/IKI/I, IMbE303JICKTPUKU,
IMAPOIJIEKTPUKH, DJICKTPETHI.

Tema 23. Tema 23. JieKTpHUeCcKUil TOK

DnekTpuueckuil Tok. 3akoH Oma i ydactka renu. DJIC. 3akon Oma. Pa3zBeTBiIeHHbIE SJIEKTPUUECKHUE LIETTH.
DJIeKTPOITPOBOJHOCTh METAJUIOB €€ 3aBUCUMOCTh OT TeMrieparypbl. CBEpXIpOBOAMMOCTb. PaboTa 1 MOIITHOCTD 9JIEKTPUIYECKOTO
toka. [TpaBuna Kupxrodga. 3oHHas Teopus TBepapix Tei1. KoHrakTHble siBieHus: 3eebeka, [lenbrhe, ToMcoHa.

Tema 24. Tema 24. Buabl u cBoiicTBa AM010B

Bugwl n CBOMCTBa JUOJO0B. TCpMOSJ’IeKTpOHHaH 9MHUCCHUA. BaKyyMHbIﬁ ANUOO U €T0 BOJIbT-aMIIEpHAs XapaKTEPUCTUKA.
HO)’[prOBO,ZlHI/IKI/I. 3oHHasg TEOpHA NPOBOAUMOCTHU MOJYIIPOBOJHHUKOB. CoOcTBeHHas u npumMecHada mpoBOAUMOCTDb
TMOJYITPOBOJHUKOB. HOJ’IprOBO,IlHI/IKI/I JOHOPHOTI'O U aKHEIITOPHOI'O THUIIA. P-n nepexon. Boan—aMnepHaﬂ XapaKTEpUCTUKA
MOJYITPOBOJHUKOBOI'O IUOJA.

Tema 25. Tema 25. MarautHoe 1moJjie Toka B Bakyyme

MarunuTtHoe noJie ToKa B BaKyyMe. Bo3HukHOBEHHE MAarHUTHOTO MOJIS Ipy IBUKEHUU 3apAa. Toxkn - CMCIICHU A,
MPOBOAMMOCTH, MOHHBII. B3aIMOCBS3b 9JIEKTPUUECKMX U MAarHUTHBIX Nonell. BuxpeBoe anekTpudeckoe nosne. [TonHas cucrema
ypaBHeHMT MakcBesuia. MaTepuasibHble ypaBHEHM . DJIEKTPOMArHUTHbIE BOJIHBI M UX cBoicTBa. [lIkana 3/1eKTpOMarHuTHBIX
BOJIH.

Tema 26. Tema 26. B3aumoaelicTBiie MAarHUTHOTO TOJIS TOKA ¢ 3apsaaMu

BzaumoperictBre MarHuTHOTO mouis ¢ 3apsaamu. Cuna Jlopenua. Dddekt Xosna. MarautHoe nosie cosieHouaa. Teopema o
LUPKYJISLMKA BEKTOpa MarHuTHO# uHaykimu. Teopema ["aycca aj1st BeKTOpa MarHMTHOM MHAYKLIMK. PabGoTa 1o nepeMenieHmo
MIPOBOAHUKA M KOHTYPa C TOKOM B MAarHUTHOM T0JIe. DjieKTpoMarHuTHas uaaykims. I1pasuo Jlenia. @opmyna Papanes.
Camounnykuus. TpanchopmaTopsl.

Tema 27. Tema 27. MaruuTHoOE€ 110JI€ B BellleCTBE

MaruutHoe nose B Beuectse. Hamarnuuenue electsa. Bektop HamarnnueHusi. MarHuTHoe 1osie B BelecTse. MaraurHas
MIPOHUIIAEMOCTh M BOCIIPUMMYMBOCTD BetecTB. Kitaccudukarys MaTeprasioB 0 UX B3aUMOAENUCTBUIO C MATHUTHBIM HOJIEM -
JVaMarHeTHKY, apaMarHeTHKH, (peppOMarHeTuky, UX OCHOBHBIE CBOMCTBA. MarHuTHbIN ructepesuc. Touka Kiopu.

Tema 28. Tema 28. Macmradb! hu3nyeCcKHX BeJHYHNH B siIePHOIl (pu3HKe.

MaciuTabbl (pU3MUECKUX BEJIUYUH B siiepHON (prsuke. CBOWMCTBA ATOMHBIX sijiep. DKCIePUMEHTATILHOE OIpe/ie/ieHue pa3MepoB
snep. Mopenu aTOMHBIX sifiep U 00s1acTh UX MpuMeHuMocTd. KanenbHas moaens, mogens Pepmu-raza, 000104eyHas MOAEIb
saapa. Anbda-pacnan, teopus ['amosa. bera-pacnan, teopusi @epmu. DHeprusi cucTeMbl HeBO30YKIEHHBIX ATOMOB. DHEPrusi
HOKOs1 ¥ BO30ykAeHus saep. Cucremsl eqUHUL B (PU3MKE aTOMHOT'O s1pa.

Tema 29. Tema 29. [IpsiMble s1iepHBbIe peaKIMH U PEAKIHH ¢ 06pa30BaHHEM COCTABHOIO siApAa.

INepnonuueckas cucrtema 1eMeHToB MeHieneeBa. PeHTreHoBCckoe U3iTydeHre: TOPMO3HOE U XapakTepuctudeckoe. CocTas U
XapaKTepUCTUKU aTOMHOTO siipa. Macca 1 sHeprus cBs3u siipa. Mogenu aTomHoro sipa. Ilpupoaa siiepHeIX Cul.
PagnoaxTuBHOCTB. Anbha-pacnan. bera-pacnaz. Anepusie peakimu. [lenenue saaep. TepmosiaepHble peakiun. BeposTHOCTh
MPOTEKAHUS MPSMON PEaKLIMM B 3aBUCHMOCTH OT SHEPIHU CUCTEMBI. P€30HAHCHBIN XapakTep MPOTEKaHUs peakIuu ¢
00pa30BaHUEM COCTABHOTO sifpa.

Tema 30. Tema 32. OcHoBBI (PU3NKH DJIEeMEHTAPHBIX YACTHIL.

OcHOBBI (pU3MKHU IeMEeHTapHBIX YacTull. COOTHOIIEHUE HeorpeieieHHOCTH. PyHIaMeHTaIbHbIe YaCTHIIbI CTAHJAPTHOM
MO/IEJIU - SJEKTPOH, HEUTPUHO JIEKTPOHHOE, MIOOH, HEUTPUHO MIOOHHOE, Tay JIENITOH, HeUTpUHO Tay. KBapkoBast rurnoresa.
Jlenrronsl. YacTuiibl, iepeaaloiiye B3auMo/IeHCTBHE - TIII0OH, (POTOH, 0030H. 3aKOHBI COXpaHEHUs B (PU3MKE YaCTHII.

CnucoK NpHUKpemIeHHbIX K TaHHOT JUCIUILIHHE (MOIyJII0) 3JIEKTPOHHBLIX KYPCOB H CTOPOHHHX PECYPCOB

* LMS Moodle: ®usnka s reonoros Hedrerazopoe aeio (4518) 3-i1 cemectp
* LMS Moodle: Pusuka 115 reosoroB Hedrerazoroe aeio (4518) 4-ii cemecTp
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5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0

I CIHIINHE (MOYJIIO)

CaMOCTOHTeHbHaH pa60Ta 06yqa101111/1xcsl BBIITOJIHACTCA 110 3aJaHUI0 U IIPU METOANYIECKOM PYKOBOJACTBE IMPENIOAaBaTeJidA, HO 663
€ro HEIMoCpPEACTBEHHOI'O y4aCTUs. CaMOCTOHTCHLHaH pa60Ta noApa3AeiIACTCd Ha CaMOCTOATEIIbHYIO pa60Ty Ha ayIUTOPHBIX
3aHATUAX U Ha BHEAYIUTOPHYIO CAMOCTOATEIIbHYIO pa60Ty. CaMOCTOHTCHLHaH pa60Ta OGy‘IaIOHII/IXCH BKJIIOYACT KAaK ITOJIHOCTBHIO
CaMOCTOATEJIBHOE OCBOEHUE OTAEJIbHBIX TEM (pa3nen0B) JUCHUIIIMHBI, TaK 1 Hpopa60T1<y TEM (pa3,H6IIOB), OCBanBA€MBbIX BO
BpeMsi ayJUTOPHOU padoThl. BO BpeMsi caMOCTOSATEIbHOM pabOThl 00YYAIOIIUECs YMTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HAyIHYIO
U CIIPABOYHYIO0 JIMTEPATYPY, BBIIIOJHAIOT 3aJaHWA, HAIIPABJICHHBIE HA 3aKPEIIJICHUE 3HaHI/II71 nu OTpa6OTKy yMCHI/Iﬁ 1 HABBIKOB,
TOTOBATCA K TEKYIIEMY U TPOMEIKKYTOYHOMY KOHTPOJIIO IO AUCHUIUIMHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOINYECKOI IMTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMY PECYPCaMHU, BKIIOUASL:

IMopsIoK OpraHMU3alvK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATEeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMMam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKAa30M
MunncTepcTBa HayKu 1 BhIcIero oopaszosanus Poccuiickoit @enepar ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcerBa odpaszoBanust Poccuiickoit @eneparu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITEJILHOW pabOThI CTY/ICHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(enepanbHblil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIIUHE (MOIYJIIO0)

(DOHH OLICHOYHBIX CPEACTB I10 JUCHUILINHE (MOILyJ'IIO) BKJIIOYACT OLICHOYHBIC MAaTEPpUaAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHI;'I, B TOM YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKJIIOYACT OLCHOYHBIC CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIC CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢oHze o11leHOUHBIX CPEeCTB COAEPKUTCS Cieayomas HHHOpMALIHs:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCHUITUIMHE (MOLIYJI0);

- KpUTEpHHX OLIeHNBaHKs C(hOPMUPOBAHHOCTH KOMITETEHIINIT;

- MeXaHu3M (hOPMHUPOBAHUS OLIEHKH M0 JUCUUILIAHE (MOAYJIO);

- ONMCAHME MOPSIAKA TPUMEHEHHS U TPOLIEAY Pl OLICHUBAHMS AJIs1 K&K JOTO OLIEHOYHOTO CPEJICTBa;
- KpUTEepHH OLIEHUBAHUS )11 KaXJJOro OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLUECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEAbABIIACMBIC K ,HeﬁCTBHHM o6y'1a101m/1xcs{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJ1 OLIEHOYHBIX Cpe€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmMe JUCHUITTMHBI (MOIlyJ'IIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe OUCIUIUIMHBL (MOJIYJIs) TIPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJIHUTEIIbHON y4eOHOM uTepatypsl. JIntepatypa
MOXeT ObITh JOCTYITHA 0OYYalOIMMCS B OTHOM M3 ABYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes s IMu;

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. OGyvaronyecst oaydyaoT y4eOHyIo JTUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIeTaM B COOTBETCTBHM C MPAaBWJIaMH 1T0JIb30BaHMs Hay4uHoi GMOIMOTEeKOM.

DIeKTPOHHBIE U3AHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIN yHUBepcuTeT" . [Ipu MCronb30BaHNM MTEUYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMM U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooyyaommxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOro U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTENBHON JTUTepaTypsl Ha
Ka)XJI0ro 00y4aloLIerocsi 3 Yucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIUINHY.

INepeueHb OCHOBHOI M IOTIONHUTENBHON Y4eOHOW IMTEPATyPhl, HEOOXOUMOI [T OCBOSHUS TUCLUIUTMHBL (MO/IYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOY ¢
MpaBooOIaJaTe MK SJIEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (ponaoB HayuHoii 6ubmuoreku KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

SAEKTPOHHBH
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MesxayHapoIHBIN HayYHO-00pa3oBaTesbHbIi caidT - EqWorld - http://eqworld.ipmnet.ru/ru/library/physics/lectures.htm

OmnnaiiH-ipeodpa3oBaTesb eANHAL H3MepeHus - http://www.decoder.ru

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

9. MeToandecKne YKa3aHHA UIA 00yJaIomMUXCcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor

MeToanueckue peKOMeH alu

JICKIHU

B xone neKImoHHbIX 3aHATHI BECTU KOHCIICKTUPOBAHHE yqe6Horo Marepuasa. O6paH_[aTb BHUMAHUE Ha
KaTreropuu, (pOpMyIII/IpOBKI/I, PacCKpbIBaOIUE COACPKAHUE TEX UJIU UHBIX SIBJIGHWH 1 MMpoueCCOB, HAYYHBIC
BBIBO/IbI Y ITPAKTUYECKUE PEKOMEHJALINU. JKenateapbHO OCTaBUTH B pa6oq1/1X KOHCIIEKTaXx I0Jisd, Ha KOTOPbIX
AejaTh IIOMETKU U3 peKOMCH}]OBaHHOﬁ JIMTEPATYypbl, JOMOJJHAOIUE MaTEprajl HpOCJ’IyH.IaHHOfI JICKIINH, a TaKXE
MOoAYEpPKUBAIOIINE 0006y10 BaXXHOCTb T€X UJIKN MHBIX TCOPETUYCCKUX TTOJIOKEHUM. 3a)IaBaTb npenoaaBaTeio
YTOYHAIOIIXE BOIIPOCHI C LEIbIO YACHECHUSA TEOPETUUECKUX HOJ'IO)KCHI/II;'I, paspeui€eHuA CIIOPHbIX CHTyaL[Hﬁ.

JabopaTopHbIe
paboThI

INocre mosy4yeHus OT npernogaBaress 3a1aHUs Ha BBIIOJHEHUE OYepeIHON JJaO0PaTOPHON paboTHI CTYICHT
TIPEIBAPUTENILHO U3YYAeT COOTBETCTBYIOIIEE METOANIECKOE YKa3aHHe, TP HEOOXOUMOCTH 3aJaBasi BOIPOCH
TIperno/iaBaTesio 1 00paImasch K peKOMEHI0BaHHON JOMOJHUTEIIbHOM JIUTepaType.

[Tpu BBINOITHEHUH SKCIIEPUMEHTAIHON YacTy J1JabopaTOpHOM paboThI, TPOBOASTCS HEOOXOAUMBIE U3MEPEHUS U
3aMOJTHSIOTCS TaOIMIIBI SKCTIEPUMEHTATBHBIX JAHHBIX.

JanpHefnnyo paboTy CTYIEHT BHIIONHSET JoMa. OH IPOBOIUT 00pabOTKY IKCIIEPHMEHTAIBHBIX JAHHBIX,
TIOJIB3YSICh AJIs 9TOro pabounMu (popMysIamu, AenaeT pacyeT MOrPelIHOCTH ONpeeIsIeMbIX B padoTe (PU3MUYECKHIX
BesmmurH. OpopMITSET MMCEMEHHBIN OTYET 110 BHIITOJHEHHOH padoTe.

Oruer 1o 1abopaTopHOI paboTe JOJDKEH CoflepKaTh cilenyore pasziesl: HaspaHue u Homep padoTsl O
ONHMCaHMIO, 1IeJTb paboThl, Teopus - KpaTkas TeopHsi HPOBOAMMOTrO SKCIepUMeHTa, MaTepraisl U METOAB -
ONMCaHKe SKCIIEPUMEHTATIbHON YCTaHOBKHM M MPOLieypa IPOBEIeHNS N3MEpEeHNid, Pe3yibTaTsl U UX 00CyKIeHHEe
? moTy4YeHHble pe3yJIbTaThl U3MEPEHUH, pacueThl, rpadhMKK ¥ NX OMMCAHUE M MHTEPIIPETALHs] Pe3yJIbTaToOB;
BriBoabI.

€aMocCTosI-
TeJibHast paboTa

HpI/I CaMOCTOSITeJIbHOU pa60Te I OBJIaICHUS 3HAHUAMUA CTYACHTY H606X0)11/IMO HE TOJIbKO NPpOYUTATh TEKCT
(y‘{e6HI/IKa, TMEPBOUCTOYHUKA, IlOl'IOJ'IHPITeJ'[LHOﬁ J'[I/ITCpaTypI)I), HO M 3aKOHCIIEKTUPOBATh €ro Wi CACIaTh
BBITTMCKH, npopa60TaTL KOHCIICKT JICKIIUU, COCTaBUTb Ta6J'[I/ILII)I OJIA CUCTEMATHU3allu yqe6Horo MaTtepuajia,
OTBETHUTH Ha KOHTPOJIbHBLIE BOIIPOCHI, ITPOBECTU PEIIECHUE 3a/1aY 110 06pa3uy U T

9K3aMCH

T'OTOBUTBLCS K 9K3aMEHY HEOOXOIMMO MOCIEJOBATENBHO, C YUETOM KOHTPOJIBHBIX BOMPOCOB. CHavasa cieayer
OIPEIENIUTh MECTO KAk JOr0 KOHTPOJILHOTO BOMPOCA B COOTBETCTBYIOIIEM pa3jesie TeMbl y4eOHOUM MpOrpaMmbl, a
3aTeM BHUMATEJIbHO MPOYUTATh U OCMBICIUTH COOTBETCTBYIOIIME Pa3/ie/ibl PEKOMEHIOBAHHbBIX YYeOHUKOB U
KOHCIEKTOB JieKIui. [Ipr 9TOM MOoJIe3HO [eaTh XOTs Obl CaMble KPAaTKUE BHITHCKU U 3aMeTKU. PaboTy Haj TeMoi
MOKHO CUMTATh 3aBEPIIEHHOM, €CJIM Bbl CMOXKETe OTBETUTh Ha BCE KOHTPOJIbHBIE BOIIPOCHI U JJaTh OIpe/ie/iCHUe
TIOHSATHUH IO N3y4aeMO TeMe.

10. ITepeyenb nHQ OPMAIMOHHBIX T€XHOJOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHuss 1 HH( OPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, CIOJIb3YEMBIX ITPU OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJII0Uas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboyei Mporpamme JUCHMIUIAHBI (MOYJIST).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOI0
npoiuecca no JUCIHUILTHHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleyIome

KOMITOHCHTHI:

[NomereHus TSI CAMOCTOSITETFHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM paboTEI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CTIeHATN3MPOBAHHON MeOebio (CTOJIbI

U CTYJIbS1).

KOMHI)IOTep W MIPUHTEP JIA paCII€YaTKN pa31aTOYHbIX MATEPUAJIOB.

Crenyanus3nupoBaHHasi 1abopaTopusl.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBHM ¢ TpeboBaHussMyu PT'OC BO u yue6HbIM 1u1anoM 1o Harpasienuio 21.03.01
"HedrerazoBoe aeno" u npoduimo noarotoBky "PazpadoTka MeCTOPOXAEHUI YIiIeBOJOPOAOB".

SAEKTPOHHBH
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenne moaroropku: 21.03.01 - Hedrerazoroe neno
ITpocuib nogroroBkyu: PaszpaboTka MecTOpoXIeHNH YIIeBOLIOPOIOB

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1.Cagembes, 1. B. Kypc obweit ¢pusuku. B 3 . Tom 1. Mexannka. MonekyJisipHas ¢pusuka : yqyeOHHK uist By3oB / 1. B.
Cagenbes. - 18-e m3n., crep. - Cankt-IlerepOypr : Jlans, 2022. - 436 c. - ISBN 978-5-8114-9890-1. - Tekcr : 371eKTpOHHBIH //
Jlans : anekTpoHHO-OMOMoTeuHas cuctema. - URL: https://e.lanbook.com/book/221120 (nata obpamenus: 24.02.2022). -
Pexum moctyna: ajist aBTOpU3. MOIb30BaTENEH.

2. Hukepos, B. A. ®u3uka 1715 By30B: MexaHUKa U MoJleKyJisipHast ¢usuka : yueOHuk / B. A. Hukepos. - MockBa :
Wznatenscko-ToproBast kopropanus ‘amkos u K-', 2019. - 136 c. - ISBN 978-5-394-00691-3. - TekcT : 3/IeKTPOHHBII. -
URL: https://znanium.com/catalog/product/1093242 (nata o6pamenwus: 24.02.2022). - PexxuM J1ocTyna : 1o MoJIucKe.

3. Casexbes, U. B. Kypc obmeii ¢puzmiku. B 5 1. Tom 2. DneKTprdecTBO M MarHeTusM : yuebHoe rnocodue aiist By3os / W. B.
CagenbeB. - 6-€ u3g., crep. - Cankr-IletepOypr : Jlanp, 2022. - 344 c. - ISBN 978-5-8114-9248-0. - Tekcrt : aneKTpoHHBI //
Jlans : a1eKTpoHHO-OMOMoTeuHas cucrema. - URL: https://e.lanbook.com/book/189298 (nata obpamenus: 24.02.2022). -
Pexum nocryna: ajist aBTOpuU3. MOJIb30BaTENEH.

4. CagenbeB, U. B. Kypc obueii ¢puzuky : yueOHoe ocodue Jyist By30B : B 5 Tomax / M. B. CaBeinbeB. - 6-e u3j., crep. -
Caukr-IlerepOypr : Jlanb, 2022 - Tom 4 : Bonnbl. Ontuka - 2022. - 252 c. - ISBN 978-5-8114-9198-8. - Tekcr : 371eKTpOHHbIN
/I JIanb : anexTpoHHO-OMbMOTeyHas cucrtema. - URL: https://e.lanbook.com/book/187737 (nata obpatuenust: 24.02.2022). -
Pexum goctyna: ojist aBTOpU3. MOJIb30BaTENeH.

5. Casenbes, U. B. Kypc obmeit ¢pusmky : yuebHoe nocodue : B 5 tomax / U. B. Casenbes. - 5-e nzg. - Cankr-IlerepOypr :
Jlanp, 2022 - Tom 5 : KBanToBas onTtrka. AtoMHas pusuka. Pusmka teepioro teja. GPu3rka aTOMHOTO sApa U 3JeMEHTapHBIX
yactutl - 2022. - 384 c. - ISBN 978-5-8114-1211-2. - Tekcr : 351eKTpoHHBIH // JIaHb : 97€KTPOHHO-0MOIOTEYHas! CHCTEMA. -
URL: https://e.lanbook.com/book/210611 (mata o6parmenus: 24.02.2022). - Pexxum gocTyna: Ij1sl aBTOPH3. TOJTb30BaTeIeH.

6. Kysnenos, C. 1. ®usuka. Mexannka. MexaHuueckue KosneOaHusi 1 BOJIHbL. MosiekyiisipHas pusuka. TepMoIMHAMKKA
yue6noe nocodue / C. U. Ky3Henos. - 4-e uzn., ucnp. u goi. - Mocksa : By3ockuit yueonuk : UTHOPA-M, 2020. - 248 c. -
ISBN 978-5-9558-0317-3. - Tekcr : anekrponnbiii. - URL: https://znanium.com/catalog/product/1084382 (nara obpateHus:
24.02.2022). - PesxxuM gocTyna: Mo MOIIHCKe.

7. Kann, K. B. Kypc o6meit ¢pusmkn: yuedHoe nocodre / K.b. Kann. - Mocksa : KYPC: UHOPA-M, 2022. - 368 c. - ISBN
978-5-905554-47-6. - Texcr : anexTpoHHsIi. - URL: https://znanium.com/catalog/product/1094750 (zaTa obparieHus:
24.02.2022). - PexuM goctyna: o NOJIHCKE.

8. Jlanacoepr, I'. C. Onruka : yue6noe nmocodue / I'. C. JlanacoOepr. - 7-e u3g., crepeot. - Mockea : PUSMATIINT, 2021. -

852 c. - ISBN 978-5-9221-1742-5. - Tekcr : anekTpoHHbii // JIaHsb : 31eKTpoHHO-OubMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/185678 (nara obpamenus: 24.02.2022). - PexxuM JlocTyna: JUist aBTOpU3. T0JIb30BaTelIeH

JonoJHuTeJIbHASI JUTEpPaTypa:

1. XaBpynsik, B. I'. Kypc ¢usukn: yue6Hoe nocodue / B.I'. XappyHnsik. - MockBa: UHPPA-M, 2021. - 400 c. - (Boiciee
oOpasoBanue: bakanaspuar). - DOI 10.12737/762. - ISBN 978-5-16-006395-9. - Tekcr : anektponHsiid. - URL:
https://znanium.com/catalog/product/1149108 (nara obpamenus: 24.02.2022). - Pexxum gocTyna: no noanucke.

2. Vpopios, 1. E. 3anauu no odmeit ¢pusuke: yuedHoe nocodue / . E. Uponos ; xynoxnuk H. A. JlosuHckas, B. A.
ITpokyauH. - 14-e u3z. - Mocksa : JIabopartopus 3Hanui, 2021. - 434 c. - ISBN 978-5-93208-513-4. - TekcT : 3JIeKTpOHHBIH //
Jlanb : anexTpoHHO-6MbGMOTeYHast cucteMa. - URL: https://e.lanbook.com/book/172247 (nata obpatenust: 24.02.2022). -
Pesxum ocTyna: st aBTOpU3. MOJIb30BaTeNEH.

3. I'pabockuid, P. U. Kypc ¢usuku : yue6Hoe nocodue aiist By3oB / P. W. I'paGoBckuil. - 13-e uzg., crep. - Cankr-IletepOypr:
Jlanb, 2022. - 608 c. - ISBN 978-5-8114-9073-8. - Tekcr: anekTponHsii // JlaHsb : a1ekTpoHHO-OnOmMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/184052 (nata obpamenus: 24.02.2022). - Pexxum JrocTymna: Uist aBTOpU3. TOJIb30BATEIICH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenne moaroropku: 21.03.01 - Hedrerazoroe neno

ITpocuis nogroroBkyu: PaszpaboTka MecTOpoXIeHNI YIIeBOIOPOIOB

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

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
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