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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
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IIporpamMmy mucimIuHbL pa3padorain(a)(u): gomeHT, K.H. Aupk 1.B. (Kadenpa odmieit ¢puzuku, Otaenenve puznkn),
i.yatzyk@gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-1 CriocoOeH aHAIM3UPOBATh 331a4U MPOpECCHOHAIIBHON JIESITEIbHOCTH HA OCHOBE MOJIOKEHHH,

[BAKOHOB 1 METOAOB €CTECTBEHHBIX HAYK U MaTEMAaTUKU

OIIK-2 CriocobeH (hopMyJIpoBaTh 3a1a41 MPOoheCCHOHAIBHON JIESITEbHOCTA Ha OCHOBE 3HAHUI
MpoMIBHBIX Pa3JeioB MaTEMAaTHYECKMX U €CTECTBEHHOHAYYHBIX JUCIMIUIH (MOIYJIei)

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):

IoyokeH 3HATh:

KJIACCMUYECKYI0 MEXaHUKY, MOJIEKYJISIPHYIO U CTATUCTUYECKYIO (PU3KKY, SJIEKTPUUYECTBO M MATHETU3M, BOJIHBI, OIITHKY.
HokeH yMeTh:

MIPUMEHATD OOIIMe 3aKOHBI (PM3UKY VIS pelleHns] KOHKPETHBIX 3a4a4 (PU3UKM M Ha MEXKANCLIUIUIMHAPHBIX IPaHUIAX
(uzuky ¢ npyrumm 0671acTSIMU 3HAHUH.

JlomxeH Bl1aaeTh:
HaBBIKAMH CTPOUTH MaTEeMaTHUECKIE MOJIEIY TIPOCTEHINX (PU3NIECKUX SBJICHUI U MCIOIB30BATh IS U3YUCHUS STUX

MOJIeJIel AOCTYIHBIA UM MaTeMaTUYeCKUil anmnapar.

IIOJI)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

MPUMEHUTL CBOU 3HAHU A, TOJIYUYCHHBIC B IIPOLIECCE N3YUYCHHA PA31E€JI0B (1)I/I3I/IKI/I, JJIA HpO(l)@CCHOHEU'ILHOﬁ JACATCIIBHOCTH.

2. MecTto nucuumjauHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuumimHa (MoyJib) BKJoueHa B pasaen "b1.0.13 ducuumiusl (Moaysu)" OCHOBHOM MpoghecCHOHATbHON
oOpasoBaresbHON nporpammsl 27.03.02 "Ynpasienue kauectBoM (Y1paBieHHe poOOTH3MPOBAHHBIMH MTPOU3BOICTBEHHBIMU
cucteMamMu)" M OTHOCUTCA K 00s3atebHoi yactu OITOIT BO.

OcBauBaercs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcs ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydamuxcs

OO01as TpyJ0eMKOCTh AUCHUILINHBL COCTABIIsIET 6 3aueTHbIX (bie) enuHuIl(bl) Ha 216 yaca(oB).

KonrtakTtHas padora - 122 yaca(oB), B TOM 4ucje JeKIuu - 72 Jaca(oB), IpakTHueckue 3aHaTus - 50 yaca(oB), 1abopaTopHbie
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast pabota - 67 daca(oB).
KouTposns (3auét / x3amen) - 27 vaca(oB).

(I)opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: OTCYTCTBYET B 1 CEMECTPE; IK3dMEH BO 2 CeMeCTpe.

4. Conep:xaHue AVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—ICGHI)IX 3aHATHN

4.1 CTpyKkTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHO PAa0OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAaKTHOI pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakTu-JIadopa-UIaopa-| TeJIb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHS,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopme | Bcero | opme | OoTa
1. |Tema 1. OcHOBBI KHUHEMATUKK 1 2 0 2 0 0 0 2
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
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
2. (Tema 2. OcHOBHOE ypaBHEHUE JUHAMUKH 1 4 0 2 0 0 0 2
3. |Tema 3. 3akOH COXpaHEHHS UMITYJIbCA 1 4 0 2 0 0 0 2
4. [Tema 4. 3akoH cOXpaHeHUsI SHEPTUU 1 4 0 2 0 0 0 2
5 Tema 5. 3akOH cOXpaHEHUsI MOMEHTA UMITYJIbCa 1 4 0 1 0 0 0 |
6. Tema 6. Coctosinue cucremsl. [Iporeccer. IlepBoe 1 > 0 1 0 0 0 1
HAYaJI0 TePMOJUHAMUKH
7 Tema 7. TeHJ‘[OCMISOCTL U€aIbHOTO rasa. 1 2 0 1 0 0 0 1
[Nomurpornyeckuii mporecc
Tema 8. MonekysipHO-KMHETUYECKasl TEOPHSl.
3. ['unoTesa o paBHOpacnpeeeHre 1Mo CTENEeHIM 1 > 0 1 0 0 0 1
cBoOopl. ['a3 Ban-nep-Baasbca.
9 Tema 9. BepositHocTh. CpeiHee 3HaueHMe 1 2 0 1 0 0 0 1
10.|Tema 10. Pactipenenenne Makceesuia 1 2 0 1 0 0 0 1
11.|Tema 11. Pacnpenenenue bonaslimana 1 2 0 1 0 0 0 1
12. Tema 12. Bropoe Hadano TepMOAMHAMUKH 1 2 0 1 0 0 0 1
13. Tema 13. Durponusi. O BbIUMCIEHUU U 1 2 0 1 0 0 0 1
MIPUMEHEHUH SHTPOIHU
Tema 14. CtaTUCTUYIECKUI CMBICT BTOPOTO HavaIa
14. |TepMOIMIHAMUKY. DHTPOITUS ¥ BEPOSTHOCTb. 1 2 0 1 0 0 0 1
15. Tema 15. DnekTpuueckoe MmoJie B BAKyyme 2 4 0 2 0 0 0 2
16. Tema 16. [ToCcTOSIHHBIN NMEKTPUIECKUI TOK 2 4 0 2 0 0 0 3
17.|Tema 17. MarautHoe noijie B Bakyyme 2 4 0 4 0 0 0 4
18.[Tema 18. DaexTpoMarHuTHasE UHAYKLMS 2 4 0 2 0 0 0 4
19.|Tema 19. Ynpyrue BoJHbI 2 2 0 2 0 0 0 4
20. [Tema 20. DneKTpOMarHUTHbIE BOJIHbI 2 4 0 2 0 0 0 4
21.[Tema 21. OcHOBHBIE 3aKOHBI ONTUKH 2 2 0 4 0 0 0 4
22.|Tema 22. I'eomeTpudeckas ONTHKA 2 2 0 4 0 0 0 4
23.|Tema 23. CBeToBas BOJIHA 2 2 0 2 0 0 0 4
24.|Tema 24. NnTepdepeHnus cBeTa 2 2 0 2 0 0 0 4
25.|Tema 25. dudppaxims ceeta 2 2 0 2 0 0 0 4
26. |Tema 26. TTonspusanus cBeta 2 2 0 2 0 0 0 4
27 Tema 27. B3auMoaeCTBHE CBETA C BEILIECTBOM 2 2 0 2 0 0 0 4
MToro 72 0 50 0 0 0 67

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. OcHOBBI KHHEeMaTHKH

Jaetcs ornpejieneHue paanyca BeKTOpa, MepeMellieH s 1Jisl MaTepUaIbHOM TOUYKU. BBOAUTCS TIOHSITUSI CKOPOCTH, YCKOPEHUsI
JUIs1 MaTepUaIbHOW TOUYKH. PaccMaTpuBaeTcsi oTHOCUTE bHOE ABMKeHue. CrcTeMbl oTcyera. BBOIATCS MOHSITUSI aKCHATLHOTO

BEKTOPA, YIJIOBBIX BEJIMUUH: YIIIOBasi CKOPOCTh U YIJIOBOE YcKopeHue. CBsI3b JIMHEHHBIX BEJIMYUH U YIJIoBbIX. [IpeoOpa3zoBaHue
Tamunes.

v
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Tema 2. OcHOBHOE ypaBHEHHE JUHAMUKHA

[puxmmn naepuyn. MHepunaibHble 1 HeWHEepIMaibHbIe CHCTeMBI oTcueta. B3aumopeiicteue ten. [lepseiit 3akon HreioToHa.
Cuma. Macca. YpaBHeHre IBIKeHUsI MaTepruanbHOi Touku. [Tpuaimn otHocuTebHOCTH [amuies. Bropoit 3akon HeloToHa.
Tpernii 3akon Heiotona. Crta nHeprmu. [1posiBiieHusI CUjT MHEPIMKM B 36MHOU BPAIIAIOIIEHCS CUCTEME OTCUeTa.

Tema 3. 3aKkoH coxpaHeHHsI HMILYJbCa

BBoasTCS MOHATHN: UMITYJIEC MaTepHATbHON TOUKM X MMITYJIbC cUcTeMBbI Touek. O 3akoHax coxpaHenus. OnpeneneHne
3aMKHYTOH CUCTEMBI. 3aKOH COXpaHeHus uMitysibca. Onpenenenre neHTp macc. CKOpocTb IIEHTpa Macc. Y paBHEHHUE JBHKEHHUS
LeHTpa Macc. Pa3bop 3agau ¢ npumeHeHneM LeHTpa macc. 11 - cucrema. [IBrkeHHe Tesa epeMeHHON MacChl.

Tema 4. 3aKkoH coxpaHeHHsI YHEPTHA

Pa6ora u momHocTh. HaxoxaeHue paGoThl yIIPYTUX, TPAaBUTAIIMOHHBIX CHJT M pa0OTHI OSHOPOAHOM CHIIBI TSIKECTH.
KoncepsarusHabie cuisl. [Tone nertpanbhbix cuil. [loTeHnmanbHas sHeprus. MexaHndeckast 9HEprus YacTHLIbI B TTOJIE.
INoTtennmanbHas sHEprus cucTeMsl. JuccunaTuBHbE CHUIBL. PaboTa MruccunaTiBHBIX CHUI. 3aKOH COXPaHEeHUsI MEXaHNIeCKON
SHEPrur CUCTEMBI.

Tema 5. 3akon COXpaHeHUusA MOMEHTA UMITYJIbCa

PaCCManI/IBaCTCH YpaBHEHUEC NBUKEHUC IJId BpalllCHUA TBEPAOI'O T€ld BOKPYT HeHOI[BPDKHOfI OCH. BBOZ{HTCH MNOHATHUA MOMEHT
HMITYJIbCa 1 MOMCHT CHUJIbI. 3aKOHbBI COXpaHEHHA MOMEHTAa MMITYyJIbCa. CoOCTBEHHBIE MOMEHT HMITYJIbCA. HI/IHaMI/IKa TBEPAOTO
TEIA. ,HaCTCH ornpeneJeHne MOMEHTA MHEPLNH. TeopeMa H_ITef/'IHepa. Kunernueckas 9HEPIrus Bpalllalomerocsd Teja.

Tema 6. Coctrosinue cucrembl. IIponeccrl. IlepBoe Haua10 TepMoOJMHAMHKHI

BeoauTtcst nonsitue temneparypbl. COCTOSIHUE CUCTEMBI - PABHOBECHOE U He paBHOBecHOe. OOpaTiMble U He 00paTuMble
npouecchl. BHyTpeHHsist sHeprust. @yHkums cocrosiHus. Padora u konmyectsa teria. Teronepenaya. DneMeHTapHOE
3HauYeHMeE TEIUIOTHl U padoThl. [lepBoe Havao TepmoauHamuku. Pabora, coBepiaemas MakpocucteMoil. Kpyrooii mporecc
WJIN OUKII.

Tema 7. TennnoemkocTh naeaabHoro raza. lloaurponuye ckuii nponecc

YpaBHeHHe cOCTOSAHUS HeaIbHOro ra3za. Mosp BellecTBa, MoJIsipHas Macca. TernoeMKocTs, MOJIIpHas TETIOEMKOCTb.
TeroeMKoCTb MpH MOCTOSTHHOM JIaBJIeHUH 1 o0beMe. 3akoH Maiiepa. Annabarndeckuii iporiecc. Y paBHenue [lyaccoHa,
nokasaresib aguadathl. [lonuTponuyeckuii npornece. Kpuas nonutporisl. PaboTa raza nmpu mojMTponuyeckux mporeccax.

Tema 8. MoJjekyasapHo-KuHeTHYEcKasi Teopusi. ['nnore3a o paBHopacnpe/iejieHne Mo creneHsiM ceo6oapl. I'a3
Ban-gep-Baaasbca.

MonekynspHo-KuHeTHYecKas Teopus. [Ipocreiimast Mogens. Yucio yaapoB MOJIEKYJI O CTEHKY. [laBieHue raza Ha CTeHKY.
dusuyeckuil cMbicn TemnepaTypsl. CteneHb cBoOoIbl. ['MoTesa 0 paBHOpacIpeeeHue SHEPTUH [0 CTENeHAM CBOOOBL.
CreneHb cBOOOB! 1J151 OJHOATOMHOTIO ra3a. CreneHb CBOOO/BI AT ABYXaTOMHOIO ra3a. CBa3b BHYTPEHHEH SHEPIUM U CTeIIeHH
CBOOO/IBI.

Tema 9. BepositHocTh. Cpe/iHee 3HAUEHHE

W3ydeHune ctaTUCTHYECKHX 3aKOHOMepHOCTel. OnpezeneHne BeposaTHOCTH. TeopeMa o coxkeHnH BeposTHocTU. Teopema 00
YMHOXEHUU BepoATHOCTU. CpelHHe 3HaUeHHUsI CIyYalHbIX BEJIMUMH, JUCKPETHbIE BeTMUMHbL. PYHKIMA paciipesiesieHus],
HEeIlpepbIBHBIE CITyvaiiHble BEIMUMHBL. [NIOTHOCTD BEPOSTHOCTH, yCJIOBUE HOPMUPOBKU. CpenHee 3HaueHus. PIyKTyarun.

Tema 10. Pacnpenenenne MakcBesia

ITpocTpaHCcTBO CKOpOCTell, 00beMHast TTIOTHOCTh BEPOSTHOCTH. PacnpezeneHre MoeKyJ1 o MOAYJTI0 CKOPOCTH.
Pacnipenenenue MakcBesuia 1o MOAyJIi0 CKOpocTH. XapakTepHsle ckopoctu. Hanbounee BepositHble ckopocTi. CpeHsis
ckopocTb. CpeTHeKBaApaTUYHasl CKOPOCTb. 3aBUCUMOCTD pacliipesiesieHne Makcsesula oT TeMiiepatypel. Pacripenenenue mo
SHEPrUsiM MOJIEKYII.

Tema 11. Pacnpenenenne Boabnvana
3aBUCHUMOCTD IJIOTHOCTH I'a3a OT BBICOTHI B M0JIE CUJIBI TSKECTH 3eMJIM. 3aBHCHUMOCTD IJIOTHOCTH ra3a BO BHEIIIHEM MOJIE
MOTEeHIMAbHBIX cil. Pactipenenenue Bospivana. Bapomerprueckas ¢opmyna. [ToBenenue rieHTpa Macc ra3a B MOJIE TSKECTH.

Tommuaa 3emHOM aTMOcepsl. Paccesane atmocdepsl. Pacnipenenenre boapliMana py JUCKPETHBIX YPOBHSIX. 3aKOH
pacnipenenenus Makcgesuia - bosnbumana.

Tema 12. Bropoe Hayano TepMoagMHAMAKI

dopmynrpoBka Broporo Hauaa o Kiaysuycy. ®opmynupoBka Broporo Havania o KenpBuny. OG0CHOBaHME MIEHTUYHOCTH
(popmymmporok. Koapduument monesnoro aevicreust (KII) ans mukiios. @opmMynupoBKa BTOPOro Havyaja UCIOJb3YI0
nousitue KITJI. Tpo6aema HeoOpaTUMOCTH MpoLiecCOB. BBejeH e MOHATHS SHTPOIIUK CO CTATUCTHYECKOW TOUKH 3PEHUSI.

Tema 13. IuTponus. O BbIYNCJIEHIN H NPUMEHEHNN SHTP ONHH

CBOIiCTBa SHTPOIUM: SHTPONUS -- (PYHKIUS COCTOSHUS; SHTPOMHUS -- BEJIMIMHA aJJIUTUBHAS; TPUHLIUIT BO3PACTAHUs SHTPOIINY;
Teopema HepHcra. Berancienne 1 npiMeHeHre SHTPONUH: OCHOBHOE YpaBHEHNE TEPMOJUHAMUKH; SHTPOIHS UIEaIbHOTO Tasa;
TIpUpallieHre SHTPOITMH MTPH HeOOPaTHMOM IIpoLiecce; BO3pACTaHKe SHTPOIMHU NP cMelieHnH ra3oB. [lapagoke I'm66ca. Lnkn
Kapno. [Ipyrue nukisl.

Tema 14. CTaTHCTHYECKHUII CMBICJ BTOPOT0 HA4YaJIa TEPMOANHAMIKA. DHTPONHUS U BEPOSTHOCTD.

3 A
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MaKpOCOCTOHHI/IC. MI/IKPOCOCTOHHI/IC. CratucTuyecKkui Bec. HeO6paTI/IMOCTI) CUCTEMBI C TOUKU 3pEHUA CTaTUCTUYECKOU
q)I/ISI/IKI/I. SHTPOHI/IS{ 1 BEPOATHOCTb. (I)opMyna BOHI)L[MaHa JJI1 SHTPOIIUU. HpI/IHLII/IH BO3paCTaHuA SHTPOIIUHA CO
CTATUCTUYECKOU TOUKU 3pcHUH. CreneHb 6ecnopﬂ)11<a cucremsl. TerutoBast CMEPThb. (DJ'[yKTyaLII/IOHHaH ruroTe3a.
HecocrosTensHocTh TE€OpHH O TETJIOBOU CMEpTU BCEJIEHHO.

Tema 15. DieKkTpuuecKoe moJie B BaKkyyme

Bzaumonericteue 3apAa0B. 3akoH KyJ'IOHa. Cucremsl euHuUI. PaninoHaim30BaHHas 3aIvch CI)OpMyJ'I. SJ'ICKTpI/ILICCKOC oJie.
Hapr{)KeHHOCTb IoJIA. CyHepHO3I/IL[I/IH niosiei. [Tone gunons. Jluaum HalIpA)KEHHOCTHU. ITorok BEKTOpPa HAIPAKECHHOCTH.
TeopeMa r aycca. Pabora cun DJIEKTPOCTATUYECCKOTO TOJIA. TMorennman. Ces3b MEXKAY, HAIIPAKEHHOCTBIO JIEKTPUIECKOT'O MOJIA
U TIOTEHIIMAJIOM. DKBUIOTEHIIUAIbHbIC NOBEPXHOCTHU.

Tema 16. ITocTOoSIHHBII 3JIeKTPUUYECKUH TOK

DnekTpuueckuil Tok. Cua Toka. Daektpoasukyias cuia. Hanpsokenue. 3akoH Oma. ConpoTuiieHre TPOBOJHUKOB.
VenpHOE CONPOTUBIIEHNE, KaK XapaKTepUCTUKa BellecTBa. 3akoH [xoyss - Jlenna. 3akon Oma Jisi HEOTHOPOJHOTO Y4acTKa
uenu. PasseTsiennsie nenu. I[IpaBuna Kupxroda. KoadduuueHnt none3Horo JefcTBrs HCTOYHUKA TOKA.

Tema 17. MaruuTHoe 1oJje B BaKyyme

MaruutHoe nosie. Bektop marautHoi unaykimu. [ose nemxkyierocs 3apsina. 3akod buo - Casapa - Jlartaca. Cuna Jlopenna,
Cuina Amrniepa. [Tonst npsimoro u KpyroBoro TokoB. Padora, coBepiiaemast py epeMeIeH|H TOKa B MAarHUTHOM TIOJIE.
JuBepreHiys 1 poTop MarHuTHOro mnoJist. Ilose coneHonaa u ropoua. Teopembl O UPKYJISIIMYA BEKTOpA MArHUTHOM
WHIYKIUH.

Tema 18. DuekTpoMarHuTHAs HHIYKINSI

SIBnieHMe 31eK TPOMarHUTHON MHAYKIMU. HAYKIIMOHHBIN TOK. DJIEKTPOABIKYIIAst CUla MHIYKIMHU. [ToTHBIA MarHUTHBIA
NOTOK. MeTo/ibl U3MepeHnsl MarHuTHOH MHAYKIMHA. Toku @yko (BuxpeBble TOKM). CKUH - 3¢ekT. JBneHrne caMOnHIyKIHK.
Tok npy 3aMbIKaHUM M PA3MBIKAHUHM [IENIH. DHEPrusi MAarHUTHOTO 1oJisl. B3auMHast unaykuusi. Pabora nepemarHuyeHust
(peppomarueTuka.

Tema 19. Ynpyrue BoJHbBI

PacnipocTpanenue BOJIH B ynpyroi cpesie. Y paBHeHHe TIOCKOM U chepruecKoil BOJIH. Y paBHEHHE TUIOCKOW BOJIHBI,
pacmpocTpaHsoIIeics B IPOM3BOJbHOM HarlpaBjieHuH. BoiHoBoIl ypaBHeHre. CKOpOCTh YIIPYTHX BOJIH B TBEPAOIL cpeje.
SHeprus ynpyroi BosiHbl. Crosiune BosiHbl. Kosebanus crpynsl. 3Byk. CKopocTb 3ByKa B razax. Dddext dormnepa mis
3BYKOBOH BOJIHBI.

Tema 20. DieKTpOMarHuTHbIE BOJHBI

BosiHOBOE ypaBHEHUE [U151 3JIEKTPOMArHUTHOTO 1oJisl. Y paBHeHus Makcsesuia. [Iinockas aieKkTpoMarHuTHast BOJIHA.
DKCIIEPUMEHTAIBHOE UCCIIEI0BAHUE IEKTPOMATrHUTHBIX BOJH (OMBIT I'epiia). DHeprus 3JeKTPOMarHUTHBIX BOJIH. BekTop
[NoiinTrHra. VIMIyJIBC 371EKTPOMAarHUTHOTO Mo, Jumoss. DaeMeHTapHbli aumnosb. BonHoBas 30Ha aunons. MznydeHue
JIATIOJNA.

Tema 21. OcHoBHBIE 3aKOHBI ONITHKH

OCHOBHbIE 3aKOHbI ONTUKU: 3aKOH NPSIMOJIMHEMHOTO paclpoCcTpaHeH!sI CBETAa; 3aKOH HE3aBUCUMOCTH CBETOBBIX JIyueil; 3aKOH
npesiomsienns ceeta. OTHOCUTENbHBIN MTOKa3aTelb IpejoMiieHus. AGCOIIOTHBIN ToKa3aTtelb npesiomienus. PasButue
npejacTaBieHuil o mpupoae ceeta. Ilpunnun ®epma. Ckopocts cBeta. CBeToBOM MOTOK. POTOMETpHUYECKHE BETUIUHBI U UX
eauHuLpbl. PoToMeTpus

Tema 22. 'eomeTpuyeckast ONTHKA

I'eomerpuyeckas ontuka. OCHOBHbIE IOHATUA U onpenesaeHus. [Tydok. ['oMoneHTpruYecKuid My4oK. ACTUIMATHYECKHH ITyYOK.
Ontuueckoe nzoopaxenue. Cturmatudyeckoe n3odpaxkenue. JeicTBuTeIbHOE 1 MHUMOe n300paxkeHue. IIpocTpaHcTBO
IpeIMETOB U MPOCTPAHCTBO M300paxkeHuil. LleHTprpoBaHHas ontryeckas cucrtema. CloXKeHHe ONTHYECKUX CUCTEM.
[penominenue Ha chepudeckoii noBepxuoctu. Jiunza. IorpemHoctu ontuyeckux cucreM. Ontudeckue npudopsl. CBeTocuia
OOBEKTHBA.

Tema 23. CBeToBas Bo.IHA

CaeroBas BoaHa. [Inockas anmekTpoMarHuTHas BotHa. CBETOBOI BEKTOp. Y paBHEHME CBETOBOM BOJHBL. AMIUIUTYa CBETOBOM
BOJIHBL. VIHTEHCMBHOCTB CBETOBOH BOJIHBL. Pa30Basi CKOPOCTh CBETOBOM BOJIHBL. [10Ka3aTesb NpeloMIeHNS, BHIPAXKEHHBII Yepe3
JVRJIEKTPUUYECKYIO POHULIAEMOCTh U MATHUTHYIO MPOHUIIaeMOCTh. KoapuimeHT oTpaxeHus cBeToBor BoHbL. Koadduuument
IPOHUKHOBEHHUSI CBETOBOH BOJIHBI.

Tema 24. UaTepd epenmust cBera

KorepeHTHbIE HICTOUHMKM CBETOBBIX BOJIH. VIHTEphepeHLns CBETOBBIX BOJIH. Bpemsi korepeHTHOCTH. []InHa 11yra cBETOBOM
BOHBI (J/IMHa KorepeHTHOcTH). O6beMOM KorepeHTHOCTH. OnTrueckas pasHocTh xona. [lupruna naTepdepeHIIMOHHOMN M0JI0CHL.
VcnoBue nHTEpEpeHIIMOHHOTO MaKCUMyMa M MUHUMyMa. CriocoObl HaOmoaeH!sT MHTepepeHIny cBeTa: 3epKkaia Ppeners;
6unpusma Ppenens. MHtepdepeHus cBeTa Ipy OTPAXEHUH OT TOHKMX IUIACTUHOK. [IpruMeHeHus nHTepepeHIny CBeTa.

Tema 25. Incdpaknus ceeta

SAEKTPOHHBH
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OTKJIOHEHHE CBeTa OT 3aKOHOB reomerpuueckoit ontuku. [Tpuniun [Noiirenca - ®penens. dudpakimsa PpayHrodepa
(mudppaxiys B napauiebHbIX Jiydax). Iudpakuusa @penenda. 3ousl @penens. Judpakuusa PpeHesns oT NpoCTEHIINX MPerpaj:
JugpakLus OT KPyIJIoro OTBepCTUs; IUpakLys OT KPYIJIOro AUCKa; AU pakusa OT NPAMOJIUHENHOro Kpas NOJTyMJIOCKOCTH.
Hudpaxuus ®paynrogepa ot menu. IudpakuuonHas pemerka. Iudpakiusa peHTTeHOBCKUX JTyuell. Paspematomias cuna
oObekTuBa. ['onorpadus.

Tema 26. [Toaspu3zanusi cBeTa

Honﬂpmaum{ cBeta. EcrecTBeHHbBIN 1 HOJ'[HpPBOBaHHLIfI CBET. HOHHPI/BaHI/If{ Ipy OTPAKEHUU U HPCHOMJ'IGHI/II/I. Hon;{pmaum{
npu HBOﬁHOM JIy4enpeJIOMJICHUN. I/IHTepCbepeHLII/IH NOJIAPU30BaHHBIX queﬁ. DMnTUYecKas noJigpusanud.
KpI/ICTaIII[I/I‘{eCKaﬂ IJIaCTUHKA MEXKAY ABYMA MOJIAPU3ATOPAMU. I/ICKYCCTBGHHOC HBOﬁHOC JIy4eIripejIoMJICHUE. BpameHHe
TJIOCKOCTHU NOJIApU3allin.

Tema 27. BzauMogelicTBHE CBETA C BEIeCTBOM

BzaumojericTBre 31eKTPOMArHUTHBIX BOJIH ¢ BemecTBoM. lucniepcust ceera. HopmasbHast mucriepcrsi. AHOMaJTbHAST
aucriepcust. I'pynmnoBasi ckopocTb. DiieMeHTapHas Teopus auctiepcui. [lornommenue ceera. Koadduiment nornomenus ceera.
3akoH JlanOepra -- Byrepa -- bepa. Paccesinue cBera. MytHas cpena. Koaddpurment skctunkimu. 3akoH Paest. Kputnueckas
onanecueHus. Dpdekt BaBunosa - YepeHkona.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUNINHE (MO/IYJII0)

CamocrosiTenbHasi padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas paboTa MopasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOpadOTKY TeM (pa3ielsioB), OCBANBAEMbIX BO
BpeMsl ayJUTOPHOU padoTHL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIe Ha 3aKperUICHUE 3HAHUIA U OTPaOOTKY YMEHUIN U HABBIKOB,
TOTOBSITCS K TEKYIIEMY Y IPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil M SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
o0pa3oBaHus - porpaMmam OakajgaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTypbl (YTBEpKIEH IIPUKa30M
MuHuCcTEpCTBA HAYKH U BhIcIero oopa3oBanus Poccuiickoii ®enepanuu ot 6 anpesnst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont enepanmu Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHUI "

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuaa BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOro 00pazoBanus "Kazanckuii (IIpuBomkckuii) heepanbHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA
UnrepHer-nopran odpasoBartesbHbX pecypcoB KOV - http://www kfu-elearning.ru/

WurtepHeT-nopran odpa3oBarenbHbiX pecypcoB MI'Y - https://teach-in.ru/

NurepHer-nopran odpasoBarenbHbx pecypcoB MOTU - https://old.mipt.ru/online/#search.php?embedded=1

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUILIUHE (MOIYJII0)

(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILINHE (MOJIyJ'IIO) BKJTIOYACT OLICHOYHBIC MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEACTB BKJIIOYACT OLECHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbBIE CPEACTBA HpOMe)KyTOLIHOI;’I aTTeCTalluu.

B ¢onIe 01eHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUYeHHs IO TUCIUTUTIHE (MOJYIIIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MexaHu3M (POPMHUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOYJIIO);

- OMHCaHMe MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OIIEHIMBAHUS TS KKIOTO OLIEHOYHOTO CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOT'O CPEe/ICTBA;

- COACPIKAHMC OLUCHOYHBIX CPEACTB, BKJIIOYAA Tpe60BaHI/IH, MMPEAbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYCEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

POoHJ1 OLIEHOUHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JUCHUITTMHBI (MO}IyJ’IIO).

3 A
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7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS N CITUILINHBI (MO TyJIs)

OcBoeHMe JUCIUTUIMHBL (MOJLYJIs) TIPEATIoJIaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM nuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYaIOIIMMCS B OTHOM M3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

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

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yvaromnpecst HoaydyaoT y4eOHyIo JTUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIETaM B COOTBETCTBHM C MPaBWJIaMH 10JIb30BaHMs Hay4uHoi GMOIMOTEKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI000H TOYKM NPU BBEJCHUN 00YUaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHUM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOro U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTEIBHOMN TUTepaTypsl Ha
Ka)XJI0ro 00y4aloLIerocsi U3 Yucia JiMl, OZHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLUIUINHY.

[lepeueHb OCHOBHOI M AOTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JI/IsI OCBOSHUSI JUCIIAIUIMHBI (MOJLYJIs), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi noroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KoMIUTeKToBaHus ¢oHoB Hayunoit 6momiorexkun KOV,

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

Bukunenus - http://ru.wikipedia.org

UnrepHer-nopran odpasoBartelbHbIX pecypcoB KOV - http://www.kfu-elearning.ru/

NurtepHer-nopran odpaszoBarenbHbiX pecypcoB MI'Y - https://phys.msu.ru/rus/employees/library/resources-online/
UnrepHer-nopran odpasoBartebHbX pecypcoB MPTU - https://lectoriy.mipt.ru/

NurtepHer-nopran odpasoBarenbHbix pecypcos no UT - http://www.intuit.ru

9. MeToauuecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOESHUIO JUCHHUILIAHBI (MOXyJIsT)

Bujg paéot MeToanuecKue peKoMeHIanun

JeKLMH B xopne IeKIMOHHBIX 3aHATHI BECTH KOHCIIEKTUPOBaHHe y4eOHOro Mateprana. OOpaiats BHUMaHUE Ha
KaTeropu, (popMyIMpOBKH, PACKPHIBAIOIINE COAEPKAHUE TeX WIM UHBIX SBJICHUI U MPOLIECCOB, HAyYHBIE
BBIBOJIbI M IPAKTUYECKUE PEKOMEHIALNH, TTOJIOKUTENbHBIN OIBIT B OPATOPCKOM HCKyccTBe. KenatenpHo
OCTaBUTh B PaOOYMX KOHCIIEKTaX MOJIs, Ha KOTOPBIX AeJaTh IIOMETKH U3 PEKOMEHA0BAHHOM JINTEPATY B,
JOTIOJTHSIONIME MaTeprall NPOCTyIIAHHOM JIEKIUH, a TAKXKe MOAYEPKUBAIOIIIE 0COOYI0 BaXKHOCTb TEX MJIM MHBIX
TEOPETUYECKUX MOTOKEHUH. 3a1aBaTh ITPENOAABATENIO0 YTOUHSIOIIE BOIIPOCH C LIEJIBbIO YSICHEHHST TEOPETHUECKHUX
TIOJIOKEHUH, pa3pelleHns] CIOPHBIX CUTYaluH.

npakTryeckue | JlaboparopHsle paboOTHI COCTOSIT MIX ABYX YacTei:

3aHATASA 1. DKcriepuMeHTalIbHAS YacTh
2. Onucanue DKcrnepuMeHTa (TEOPeTHUYECKAs YacTh).
HNcxopas us aToro, peKoMeHayeTcs nepej NpoBeIeHUEM SKCIIEPUMEHTa BHUMATENILHO U3YUUTh TEOPETUIECKYIO
YacTh M 3HATH OIpejiesieHus U (pu3MUecKre 3aKOoHbI. Tak ke 3HaTh 1esb SKcrepuMenTa. [Ipu HermocpeiIcTBeHHOM
M3MEpPEHNH BHUMATEJIHHO OTHECTHCH K 3HAUSHHUSM U 3aBUCHMOCTSIM, TpeOyeMbIM B 1a00paTOpHON padorte.
CoOOTBETCTBYIOT JIM OHH OKMJAEMOMY U LN KCTIEPUMEHTA.
[pu odopmienny 1abopaTopHOl paboTe MPUIEPKUBATHCS CIIEAYIOIEH CXEMBI:
1. BBeJieHMe, I/ie 10JUKHO OBITh Ha3BaHME PadOTHI U IeJb, a Takke pabodast popMyIia, eciiv TaKOBast MIMEETCsl.
2. OcHOBHasI 4acTh, 3HAYEHUSI JOJDKHBI OBITh 3aHECEHBI B TAOJMILY U TIOCTPOEHBI IPachuKH.
3. BeIBOZ, KOTOPBIH OTpaXaeT CyTh NMPOJIeaHHOH paboTHI.

CcaMOCTOsI- Ipu camocTOsATEbHOM paboTe CTYEHT JI0JKEH MPUIEPKUBATHCS CIIEAYIOLIMX PABUIL:
TenbHas padota | 1. BHUMaTEbHO IPOYMTATh PEKOMEH/IyEMYIO JIEKTOPOM JIUTEPATYPY.
2. CoctaBuTh IUIAH JIOKJIAJA 110 BOIIPOCAM PEKOMEHyeMble /IJIs1 OCBOSHHUsI MaTepHaa.
3. CocTaBUTh KOHCIIEKT, KOTOPBIA JOJKEH BKJIIOYATh B cebs orpeiesieHns: (PU3MUECKUX BEJUYUH, TEOPEMbI U
BBIBO/IbI OCHOBHbIX (POPMYIL.

SAEKTPOHHBH
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Bujg paéor MeToanuyeckue peKOMeHIalu
9K3aMCH HpI/I HU3y4YCHUU NUCHUTIINHDBI '(I)I/I3I/IKa' CTYACHTBI JOJUKHBI YICIATH 0CO6OC BHUMAaHHE:
- ONpeJeIeHUsIM;
- 3aKOHaM;
- TeopeMam.

Hcrnonb3yst 3HaHWMS, TTOTyYeHHbIE TPY U3YUEHUH AUCUMIUIMHBL 'PHU3KKa’ CTYACHTHI JOJDKHBI HAYYUTHCS:
- (hopmynupoBaTh (pU3MUYECKYIO TIPOOIIEMY;

- HAXO/IUTh Pa3JIMYHblE BAPUAHTHI PEIeHHs (PU3MUECKON 3a]auH;

- aHAJIM3UPOBATh IOJIyYeHHBIH Pe3yIbTaT.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX MIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb POrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMMe TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIuinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacneyaTky pa3gaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHSL.
Crenyanu3upoBaHHas J1abopaTopusl.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE [T PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAaX O0€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPET
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHunii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3/J]aHKe BO3MOKHOCTEH JUIsi 00y4aloMXCsl BOCIPUHUMATD OJHY M TY e MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTydYaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPE/ICTB, 00ECIIeUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;
- MpUMEHEHUEe IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTUH IS Tiepeiaud HH(POPMAIMY, OpraHU3aliy Pa3InIHbIX (DOpPM
WHTEPAKTUBHON KOHTAKTHOW pabOTHI 00YUAIOIIErocs ¢ MperojaBaresieM, B TOM 4Kciie BEOUHapOB, KOTOPhIe MOTYT OBITh
HCIOJIb30BAHBI /151 IPOBE/ICHUSI BUPTYAJIbHBIX JIEKIIMH C BOZMOXXHOCTbIO B3aUMOJIEIICTBUS BCEX YUYACTHUKOB JAUCTAHIIUOHHOTO
00y4JeHHUsI, TPOBEJICHUS] CEMUHAPOB, BHICTYIUICHUS C TOKJIAAMA U 3aIUTHl BHITOJTHEHHBIX Pa0OT, IPOBEJCHUS TPSHUHIOB,
OpraHM3aIy KOJUIEKTUBHON padoTHI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHbIX TEXHOJIOIMH sl OpraHnu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOLKUTEIIbHOCTU CIaYn O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, TPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3au€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOI (hopMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYaloIerocst IpH 3aliyTe KypcoBoi paboTHl - He Oosiee yeM Ha 15 MUHYT.

SAEKTPOHHBH
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[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 1U1aHOM 110 Harpasienuio 27.03.02
"YrpaBienne kauecTBoM" ¥ MPOQHIII0 MOArOTOBKY "YTIpaBiieHne poOOTH3MPOBAHHBIMY PON3BOCTBEHHBIMH CUCTEMAMH" .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.13 ®usuka

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

Hanpasnenue noaroroku: 27.03.02 - YipapieHne Ka4eCTBOM
[podunp noxroroBku:_YpasieHre poOOTU3MPOBAHHBIMU MTPOU3BOJICTBEHHBIMU CHCTEMAMHU

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTEpaTypa:
1. Bonmapes, B. I1. Konmnermpu coBpeMeHHOTO ecTecTBO3HaHUs: yaeOHuK / Borgapes B.IL. - 2-e u3., nepepad. u gom. - Mocksa
: Anppa-M, HULL UHDPA-M, 2016. - 512 c. ISBN 978-5-98281-262-9. - Tekcr : anekrponHsiid. - URL:
https://znanium.com/catalog/product/548217 (nara obpamenus: 07.08.2023). - Pexxum goctyna: mo noanmcke.

2. Hukepos, B. A. ®uznka. CoBpemeHHsli Kype : yueOHuk / B. A. Hukepos. - 4-e nza. - Mocksa : M3natenbcko-Toprobas
kopnopanu 'damkos u K-, 2019. - 452 c. - ISBN 978-5-394-03392-6. - Tekcr : anekTpoHHbli. - URL:
https://znanium.com/catalog/product/1093441 (nara obpamenusi: 07.08.2023). - Pexxum gocTyna: no nojanucke.

3. Kann, K. B. Kypc o6meit ¢pusmuku: yueoHoe nocodue / K.b. Kann. - Mocksa : KYPC: HULL UH®PA-M, 2014. - 360 c. ISBN
978-5-905554-47-6. - Texcr : anexTpoHHsbIi. - URL: https://znanium.com/catalog/product/443435 548217 (nara obpatieHus:
07.08.2023). - Pexxum noctyna: 1o rnojanmcke.

JonmoJHuTeJbHASI JUTEpaTypa:

1. Bpyo6nerckas, I'. B. ®usuka. [Ipaktrikym : yye6Hoe nocodue / I'.B. Bpyonesckas, V.A. T'onuyaperko, A.B. WibommoHok [1
ap.] . - Munck : HoBoe 3Hanue; Mocksa : UHOPA-M, 2012. - 286 c.: ui. - (Beiciiee oopazoBanue). - ISBN 978-985-475-487-1
(HoBoe 3nanue); ISBN 978-5-16-005340-0 (MHDPA-M). - Tekcrt : anektponHsiid. - URL:
https://znanium.com/catalog/product/252334 (nata oopamenus: 07.08.2023). - Pexum qocTymna: Mo mojarucKe.

2. Bpyonerckas, I'. B. ®usuka. [Tpaktrikym : yaye6Hoe mnocodue / I.B. Bpyoneeckas, U.A. T'onuyapenko, A.B. WibommoHok [1
ap.] . - Munck : HoBoe 3Hanue; Mocksa : UHOPA-M, 2012. - 286 c.: ui. - (Beiciiee oopa3zopanue). - ISBN 978-985-475-487-1
(HoBoe 3nanue); ISBN 978-5-16-005340-0 (MHDPA-M). - Tekcrt : anektponHsiid. - URL:
https://znanium.com/catalog/product/252334 (nara oopamienus:: 07.08.2023). - Pexxum goctyna: 1o HoJInmcKe.

3. XaBpyHnsik, B. I'. Kypc ¢usuku : yue6Hoe nocobue / B.I'. XaBpyHsik. - Mocksa : UH®PA-M, 2021. - 400 c. - (Boiciee
obpaszoBanue: bakanaBpuar). - ISBN 978-5-16-006395-9. - Tekcr : anekrponnsiii. - URL:
https://znanium.com/catalog/product/1149108 (nara odpamenus: 07.08.2023). - PexuM ocTymna: mo MoArvcKe.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.13 ®usuka

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

Hanpagsnenue noarorosku: 27.03.02 - YipapieHne Ka4eCTBOM
[podunp noaroroBku:_YpapieHre poOOTU3MPOBAHHBIMU MTPOU3BOJICTBEHHBIMH CHCTEMAMHU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

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

3AE
Crpanuna 12 u3 12. IEl YHH


http://www.tcpdf.org

