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Pabouas mporpamma yueOHOro mpeamera paspaboTaHa Ha OCHOBE
denepanbHOTO rocy1apcTBEHHOI0 00pa30BaTEIBLHOIO CTaHAAPTA CPEIHETO OOIIEro
obpazosanus (nanee PI'OC COO) no crenmansaoctu 09.02.07 MapopmarmonHble
CHCTEMBI U IPOTPAMMHPOBAHHE.

Opranunzamnus — paspaboruuk: AOY BO JIO «I'ocynapCTBEHHBII HHCTUTYT
YKOHOMUKH, (DMHAHCOB, MTpaBa M TEXHOJIOTHII.

Pazpabotuuku: npenogasarenb Makaposa E.B.

PaccmoTpena Ha 3acenaHuy yueOHO-METOJMYECKOM KOMHUCCUU (paKyibTeTa
O TullO, npotoxon Ne 12 ot 23.12.2024 1.
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1. TACHIOPT PABOYEM ITPOT'PAMMBI

VYyeonas  gucummmmHa  OVILO6  «@usuka»  ABISETCS  YacThIO
0011e00pa30BaTeIbHOIO LMKJIA OCHOBHOM 0Opa3oBaTelbHOM MporpamMmsl IO
cneruansHocTd 09.02.07 « MH(DOpMaLIMOHHBIE CUCTEMBI M IPOTPAMMHUPOBAHHE).

Hacrosimass paboyass mporpamma y4deOHOM AMCIMIUIMHBI pa3paboTaHa Ha
ocHoBe DenepanbHOro TOCYyIapCTBEHHOIO 00pa30BaTENbHOTO CTAHAAPTA CPEAHETO
po¢heCCUOHAIBHOTO 00pa3oBaHUs 1o CIIEIIUATBLHOCTH 09.02.07
«MHpOpMaIMOHHBIE CHUCTEMBI M MPOTPAMMHUPOBAHUE», a TAKKE HAa OCHOBAHHH
®I'OC cpennero oduiero oopa3oBaHusl.

[Iporpamma opueHTHpOBaHA Ha (POPMUPOBAHHUE y OYIYIIMX CHELUUATUCTOB
o0nacTi UHPOPMAIIMOHHBIX TEXHOJIOTUI €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
NOHMMAaHUA  (U3NYECKUX  OCHOB  pabOThl  BBIUMCIUTEIBHOW  TEXHUKHU.
JlononHUTENbHBIE  BO3MOXHOCTH  BKJIIOYAIOT:  KCIOJb30BaHUWE  IU(POBBIX
nabopartopuil Ui MPOBENEHUS HKCIEPUMEHTOB, KOMIIBIOTEPHOE MOJEIMPOBAHHE
(u3MYECKNX  IPOLECCOB, pEUIeHHEe MNPUKIAAHBIX  3a4ad U3 00JacTH
MH(OPMAIMOHHBIX TEXHOJIOTHH, BBIMOJIHEHUE BUPTYaJIbHBIX Ja00OPaTOPHBIX padoT,
IPOEKTHYIO JESITEIBbHOCTh IO MCCIEAOBAHUIO (PU3MUECKUX MPHUHLUIIOB PaOOTHI
KOMIIBIOTEPHBIX KOMIIOHEHTOB.

2. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YYEBHON
JANCIUIIJIMHBI

2.1. Heab 1 3a12a4M 0CBOCHUS Y4eOHOM IMCHUIIIMHBI

Lenpro yuyeOHOW AMCHUIUIMHBL SBISIETCS (OPMUPOBAHUE y OOYyHAOIIUXCS
LEJIOCTHOIO TMpeICTaBieHUs O (U3NYECKOM KapTUHE MHpa, MOHUMaHUs
(GyHIaMEHTaIbHBIX (PU3UYECKMX 3aKOHOB U MX MNPAKTHUYECKOrO0 NPUMEHEHHS B
pO(EeCCUOHANIBHON JIEATEIbHOCTH CIELHAIMCTa B 00JacT MH()OPMaMOHHBIX
TEXHOJIOTUH.

3agaun y4eOHOUM AUCITUTIITUHBI

1. CpopmupoBaTh cucteMy 3HaHUI 0 QyHIAMEHTANBHBIX (PU3NYECKUX 3aKOHAX U
TEOPUSIX.

2. Pa3BuTh yMEHUS NPUMEHATh (PU3NUECKUE 3HAHUS JIJISl PEIICHUS MPAKTUYECKUX
3ajay.

3. CdopmupoBaTh HaBBIKK MPOBEICHUS (PU3HUUECKOTO IKCTIEPUMEHTA M 00pabOTKH
pe3yIbTaTOB.

4. Pa3BuUTh €CTECTBEHHOHAYyYHOE MBIIUICHUE U NOHMMAHHUE (PU3MUYECKUX OCHOB
UH(GOPMAILIMOHHBIX TEXHOJIOTHIA.

5. Bocnutath HayyHO€ MHPOBO33PEHHE U [IOHUMAHUE pOJU (QU3UKU B
COBPEMEHHOM TEXHOJIOTHYECKOM Pa3BUTHH.



2.3. Pe3ynbTaThl OCBOCHUS YU€OHOM TUCITUTLTMHBI
JIngyHOCTHBIC pE3yJIbTATHI:

JI1. ®opMupoBaHrEe HAYYHOTO MUPOBO33PEHHSI HA OCHOBE MOHUMAaHUS (PU3UUECKON
KApTUHBI MUPA.

JI2.Pa3BuTHE MO3HABATEIBHBIX MHTEPECOB U MHTEUIEKTYAIbHBIX CIIOCOOHOCTEH B
IPOLECCE U3YUEHUS (PUBUKHU.

JI3.Bocniutanue yOeK€HHOCTH B BO3MOKHOCTH [TO3HAHUS 3aKOHOB IIPUPO/BI.

JI4.®opMupoBaHHE YBAXKEHHUS K HAyYHOMY HACIEIUI0 M JIOCTHKEHUSAM
OTEYECTBEHHON HAYKHU.

JIS.Pa3BuTHE OTBETCTBEHHOTO OTHOILIEHHUS K IIPUPOJIE U OKPYKAIOIIEH Cpeie.

JI6. ®opMupoBaHHE€  TOTOBHOCTM K  MPOJOJDKEHUIO  oOpa3oBaHUs U
caM0o00pa3oBaHUs.

MeTaHpeﬂMGTHBIC PE3YJIbTAaThI:

M l. YMeHue caMoCTOsTENbHO MPUOOPETAaTh HOBBIE 3HAHUS 10 (PU3UKE, UCTIOIB3YS
COBpEMEHHbIE NH(OPMALIMOHHBIE HICTOYHUKH.

Mn2. CiocoOHOCTh OpraHU30BbIBATh YUEOHYIO J€ATEIbHOCTD, BHIOUPATh CPEICTBA
JUTSL TOCTHOKEHUS LEJIEH.

Mn3. ®opMupoBaHue HaBBIKOB pPa0OTbl B KOMaHA€ TMpU  BBINOJIHEHUU
HCCIIEIOBATENbCKUX ITPOEKTOB.

Mn4. Pa3BuTtue cCiocoOOHOCTH K aHAJIU3Y U CUHTE3Y (hU3UYEeCKO HHPOPMALIUH.

MnS. YMeHnue npuMeHATh 3HAHUA U3 Pa3IMUHbIX 00JIacTeld HAyK AJid peleHus
dbu3nYecKkux 3aaa4.

Mn6.Bnagenue HaBblIKaMU MPOEKTHOW  JIESITEIBHOCTH U IPEACTABICHUS
pPE3YyJIbTATOB UCCIIETOBAHUM.

[IpenmeTHbIE pe3yIbTATHI:

[11. 3nanue pyHIaMEHTATBHBIX (PU3NUYECKUX 3aKOHOB, TEOPUMA U TTOHSITHH.

[12. [lonumanue (HU3MYECKUX OCHOB MEXAHHWKH, MOJIEKYJISIpHOU  (U3UKH,
ANEKTPOJUHAMUKH, KBAHTOBON (PU3UKHU.

[13. Branenue MeTojaMi Hay4HOTO TTO3HAHMSI, UCTIOJIb3YEMBIMU B (PU3HKE.

[14. YMeHue onuckiBaTh U OOBSICHATH (PU3UYECKUE SBJICHUS U CBOMCTBA TEJ.

I15. CriocoGHOCTh pemiaTth pacueTHblE M KauyeCTBEHHbIE 3a7aud MO OCHOBHBIM
pazzaenam GhU3UKH.

[16. Brianenue HaBbIKaMU MPOBEACHUS (PUZNYECKOTO IKCIIEPUMEHTA U 00pabOTKU
pPE3yIbTaTOB.

[17. YMenue npuMeHsATh PU3NYECKHe 3HaHUS 7151 OObSICHEHUS! IPUHIIUIIOB PaOOThI
TEXHUYECKUX YCTPOMCTB.

I18. Ilonnmanue (QU3NUECKHX OCHOB PAOOTHI KOMIIBIOTEPHBIX KOMIIOHEHTOB U
BBIYUCIIUTEIIbHON TEXHUKHU.



Tak>ke B paMKax peain3aluu

KOMITCTCHITHSI 3HAHUS YMEHUS
OK 01 31.3Hathb ocHOBHBIE | V1. YMeTh
Br16upats ciocoObl bu3nueckue 3aKOHbI aHAJIN3UPOBATh
penieHus 3aaad 3aKOHOMEpPHOCTH B ycioBUsl (U3UYECKUX
npodeccuoHanbHON pa3IMYHBIX pazjenax 3alady U BBIOHUpATh
NEeSATEIbHOCTH bu3uKy. ONTUMAJIbHbBIE
IPUMEHUTENIBHO K 32.3HaTh METO]IbI METO/Ibl UX PEUICHUSI.
Pa3IMYHBIM KOHTEKCTaM TEOPETUYECKOTO u| V2. Ymeth MPUMEHSITh
AKCIIEPUMEHTAJIBLHOTO pPa3IUYHBIC TTOIXOBI
WCCIICTOBAHMUS K PEIICHUIO
br3IIeCKuX pPac4YETHBIX u
MPOIIECCOB. KauyeCTBEHHBIX 3a/1a4.
33.3HaTh kputepuu | Y3. YMeThb OLICHUBATH
BBIOOpA 3¢ ()EeKTUBHOCTH
ONTUMAJIbHBIX BBIOpaHHOTO crocoba
METOJIOB  pEUICHUS perieHus: GpU3nIecKou
dbu3nUecKux 3aaau. POOJIEMBI.
34.30ath  ocobeHHOCTH | Y4. YMETh anantupoBaTh
MpUMEHEHUS METO/IbI perieHus
bu3nYecKuX 3HaAHU B 3a/lad K KOHKPETHBIM
npodeccuoHaNTbHOMN podeCcCHOHATbHBIM
cthepe CUTYyaIUsIM.
MH(pOpPMAITMOHHBIX Y5, Ymeth BBIOMpATh
TEXHOJIOTHH. HauOoJee
35.3Hatb aJITOPUTMBI palOHAIIBHBIE ITyTH
aHanu3a (pU3nYECKux perieHus
npoOjeM M CcrnocoObl AKCIIEPUMEHTAIIbHBIX
WX peIIeHUsI. 3ajad.

OK 02
Hcnonp3oBath
COBPEMEHHBIE CPENICTBA
IIOMCKa, aHAJIN3a U
UHTEPHpPETALNU
uH(popMauu U
uH(pOpMaIMOHHbIE
TEXHOJIOTUH JIJIS
BBINIOJIHEHUS 33124
npodecCuOHATbHON
JESTEIIbHOCTH

36. 3Hatb
COBPEMEHHBIE
VCTOYHHUKHU
buzngecKo
uH(popMauu u
HAYYHBIX JIAHHBIX.
3HaTh METO/IbI
paboTel ¢ 0Oazamu
JTAHHBIX
bu3nuecKux
BEJIMYUH u
KOHCTaHT.

3HaTh  MPUHLMIIBI
MCITOJIb30BAHUS

37.

38.

Y6. YMeTp OCYIIECTBISATH
TTOMCK u otbop
busnueckon
uHbOopMaIuu
npo¢heCCUOHATIBHBIX
WUCTOYHHUKOB.

Y7. YMeTb HCIOJIb30BaTh
IPOrpaMMHbBIC
CpencTBa
MOJICITUPOBAHUS
bu3NUeCcKUX SBICHUM.

V8. Ymeth
BU3YalU3UPOBATh U
IPE/ICTABIIATH

u3

JJIA




39.

310.

CHEUaIBLHOTO
IPOTrPaMMHOTO
obecrieueHus
bU3nIECKUX
pacy€ToB.
3HaTh TEXHOJOTUU
KOMITBIOTEPHOTO
MOJCITUPOBAHUS
buznyecKux
MIPOIIECCOB.

3HaTh METObI
KPUTHYECKON
OLICHKHU
JIOCTOBEPHOCTH
bu3nIecKou
nHdOopMaIuu.

JJIIs1

Yo.

pe3yJIbTaThl
bu3uIECKuX
HWCCIIeIOBaHUM.

YMeTh aHaIu3upoBaTh
AKCIIEpUMEHTAIILHBIE
JIaHHBIC c
HCII0JIb30BaHUEM
u(ppoBHIX
TEXHOJIOTHUH.

V10. Ymers pabotath ¢

CUCTEMaMH
ABTOMATH3HUPOBAHHOTO
coopa u 00pabOTKHU
(U3NIECKUX TaHHBIX.

3. CTPYKTYPA U COAEP’)KAHUE YYEBHOI'O IPEJIMETA

3.1. O0bém yueOHOTro nmpeamMera ¥ BUAbI y4eOHOU 1eATeJIbHOCTH

Buj yueOHo# padoThI

O0BEM B yacax

O06bEM 00pa3zoBaTEIHLHOM MPOrPaAMMBbI 148
B ToM yucie:

JIEKIUHU 98
J1a00paTOPHBIEC 3aHITUS 22
MPAKTUYECKHUE 3aHATUS 28

KypcoBas pabota (ITpoeKT)

KOHCYJIbTallU1

CaMOCTOSITeNIbHAs paboTa

IIpomexxyTouHast arrecTauus




3.2. TeMmaTH4YecKoe JIAHUPOBAHME

YpoBeHnb
HaumeHoBanue Conepxkanue yueOHOro MmaTepuasia, JJadopaTopHbie U KosauvecTBo YCBOEHMSI
pa3aesioB U TeEM NpPaKTH4YecKue padoThbl, CAMOCTOSITEIbHASA Pa00Ta 00y4A0IUXCHA 4acoB y4eOHOro
MarepuaJja
Paznen 1. Mexanuka | Coaep:xanue: 12 JI1, JI2, JI3,
Tema 1.1. Kunemaruka. 4 J16, Mn1,
Mexannueckoe JABWOKEHHME M ero  BHOBL. OTHOCHUTEIHLHOCTH Mn2, Mn4,
MEXaHHYECKOTO  JBWKEHMSA. CKOpOCTb WM YCKOpPEHME  IIPH M, 111, 112,
MPSAMOJIMTHEUHOM JIBIDKCHUU. Kpuonuneinnoe JIBIDKCHHE. 113, 114, 115,
[lenTpocTpeMuTenbHOe yCKOpeHUE. J[BMKEHME Tena MOoJ JIEHUCTBUEM I16, 117, OKOI,
CWJIbI TsKecTU. PaBHOMEpHOE 1 paBHOYCKOpEeHHOE JBUKeHue. ['paduku OKO02, 31, 32,
3aBUCUMOCTH KHHEMATUYECKUX XAPAKTEPUCTUK OT BPEMEHHU. 33, 35, 36, 39,
Tema 1.2. lunamuka. 4 Vi1, V2, V3,
3akonbl HproToHa W ux npumeHeHwe. Cuibl B TPUPOJIE: TSHKECTH, V¥5,V¥6, Y7,
yOpYyroctd, TpeHus. MMmylbc Telna W 3aKOH COXPAHEHHS] MMITYJIbCa. Vv9
PaGota ©u MOIIHOCTP MEXaHMYECKHMX CHJ. 3aKOH COXpPaHCHHUS
MEXaHU4eCKOoM sHeprun. Mexannueckue KkojaebaHus 1 BOJIHbL. Pe3oHaHc.
Tema 1.3. Ctatnka u ruipocTaTHKA. 4
VYcnoBust paBHOBecHs Tel. MOMEHT CHUIbI W TPABUIO MOMEHTOB.
JlaBrieHre B KMAKOCTSAX W Ta3ax. 3akoH Ilackans u ero mpumeHeHUe.
ApxuMeZioBa Cuiia M yCJIOBHS TIJIaBaHUs Tell. ATMoc(epHOoe JaBjcHUE.
['uapaBInvecKre MaliuHbI.
B ToM 4yKciie mpaKTHYEeCKHUX padoT: 6
[Ipaktuueckass pabota Nel «Pemenue 3amad Ha paBHOMEPHOE 0,5
MPSIMOJIMHEWHOE JIBUYKECHUE.
[Tpaktrueckast padora Ne2 «Pacder xapakTepUCTHK paBHOYCKOPEHHOTO 0,5

JABHIKCHUS) .




[Tpaktruueckast pabora No3 « AHaMU3 KPUBOJUHEHHOTO ABUKEHUS TEID.

0,5

[IpakTuueckass padora Ned «Pemienue 3amau Ha CBOOOJHOE TaJICHHE
TE.

0,5

[Ipaktnueckass  padbora  Ne5
KHMHEMaTHYECKUX XapaKTEPUCTHK.

«I'pauueckoe  mpencraBieHUE

0,5

[Ipaktnueckast pabora Ne6 «Pemenue 3agau Ha MPUMEHEHUE 3aKOHOB
HeroToHay.

0,5

[Ipaktuueckass padota Ne7 «Pacuer xapakTepUCTHUK CHIJI TpPEHUS H
YIPYTOCTH.

0,5

[Tpaktuueckast pabora Ne8 «PemieHue 3a7au Ha 3aKOH COXpPaHEHUS
HUMITYJIBCAY.

0,5

[IpakTrueckast padbota Ne9 «Pacuet pabOThl 1 MOIIIHOCTH MEXAHUYECKUX
CUCTEM).

[TpakTuueckas padora Nel( «IIpumeHeHne 3aKOHA COXpAHEHUS YHEPTUU
B MEXAHUKE.

CamocTosiTesibHasi padora:

Paznen
MonekynspHas
¢dusuka

Conep:xanmue:

20

Tema 2.1. OcnoBbl MKT.

OCHOBHBIE  TIOJIOKEHHMSI  MOJIEKYJIPHO-KMHETUYECKOW  TEOPHH.
NneanbHbii ra3 U €ro napaMeTpsl. Y paBHEHUE COCTOSIHUSI MIEAIBHOTO
raza. M3omporeccel 1 ux rpaduyeckoe npeacraBieHue. AOCOMIOTHAS
temrneparypa u ee pusnueckuit cMpicia. OcHoBHoe ypaBHeHre MKT.

10

Tema 2.2. TepmoauHamMuka.

BuyTpeHHsiss 2Hepruss u CrnocoObl ee wu3MeHeHus. llepBwiif 3aKoH
tepMoauHaMuku. TertoBele npuratenn W ux KIIJ. HeoGpaTtumocts
TEIUIOBBIX MpolieccoB. BTopol 3aKkoH TepMOAMHAMUKHU. ATrperaTHble
COCTOsIHMS BenecTBa. Pa30BbIe EPEXObI.

10

JI1, J12, J13,
JI5, J16, Mn1,
Mn2, Mn4,
M5, I11, 112,
113, 14, 115,
ITe6, IT7, OKO1,
0KO02, 31, 32,
33, 35, 36, 38,
39, V1, V2,
V3,V5, V6,
V7,¥9,V10




B TOoM 4nc/ie MPaAaKTHYECKUX PadoT:

[TpakTuueckas padota Nel7 «Perienne 3a1a4 Ha OCHOBHBIC MOJIOKEHUS
MKT)».

0,5

[Tpaktrnueckas pabora Nel8 «PacueT napaMeTpoB UACAIBHOIO ra3ay.

0,5

[Ipaktnueckass pabGota Nel9 «Pemenue 3amad Ha ypaBHEHHE
MenpaeneeBa-Kianeiponay.

0,5

[Tpaktruueckast pabora No20 « AHaIM3 U30MPOIIECCOB B razaxy.

0,5

CamocrosiTeibHas padora.

JlabopaTtopHas paborta Ne 1.

JIEKIIAU

IHPAKTHUKA

JIABOPATOPHBIE PABOTbI

CP

KOHCYJIBTALIMN

IHATT

NTOI 3A 1 CEMECTP

2 CEMECTP

Paznen 3.

DJIeKTpOMHAMHUKA

Conep:xanmne:

30

JI1, J12, JI3,

Tema 3.1. DnekTpocTaTuKa.

DNeKTpUYECKU 3apsil U ero cBoicTBa. 3akoH KynoHa. Dnekrpuyeckoe
none. HanpsbkeHHOCT, M MOTEHUMANT — DJIEKTPUYECKOro  TMOJIS.
[IpoBOAHUKY U TUAJECKTPUKHU B JICKTPUUECKOM T0JIE. DICKTPOESMKOCTb.
KonneHcaTopsl U uX NpruMeHEHHE.

10

JI4, J16, Mn1,
Mm2, M4,
M5, M6,
IT1, 112, T13,
I14, 115, T16,

Tema 3.2. IIocTOAHHBIN 3JIEKTPUYECKUN TOK.
DJIEKTPUYECKUIT TOK M YCJIIOBUA €Tr0 CYIIECTBOBaHUs. 3akoH Oma g
ydacTtka 1enu. Pabora u MoniHocTh Toka. 3akoH OMa Jiisi HOJTHOM 1enH.

10

117, 118, OKO1,
OKO02, 31, 32,
33, 34, 35, 36,




DJIEKTPUYECKUIT TOK B Ppa3fluyHbIX cpenax. [lomynpoBOJHUKA U HX
CBOMCTBA.

Tema 3.3. MarautHoe noJie 1 SMU. 10
MarnuTtHoe noJie u ero xapakrepuctuku. Cuiia Ammepa u cuina JlopeHna.
MaruuTHbele CBOMCTBa BEIIECTBA. OJIEKTPOMArHUTHAs WHIYKIIMS.

[IpaBwio Jlenma. CaMOMHIYKIMS. DJIEKTPOMArHUTHBIE KOJIeOaHUS U

BOJIHBI.

B ToM 4yKciIe mpaKTHYECKHUX padoT: 11
[Tpaktruueckas pabora Ne27 «Pemenue 3a1a4 Ha 3aKkoH KynoHay. 1
[TpakTnueckast padora Ne28 «Pacuer XapakTepUCTHK 3JIEKTPUUYECKOTO 1
TIOJISD.

[TpakTnueckast padora Ne29 «Pemenue 3amay Ha 3IEKTPOEMKOCTh U 1
KOHJIEHCATOPbI».

ITpaktruueckast pabora Ne30 «3ydyeHune 3JeKTpUYECcKOro Mmos». 1
ITpaktrueckas padbota Ne31 «PacueT napameTpoB 3JIEKTPUUYECKON LTI, 1
[Tpaktrueckas pabora Ne32 «Pemenue 3agau Ha 3akoH OMa J71s1 TOJTHOM 1
LENn.

[Tpaktruueckast pabora Ne33 «Pacuet paboThl 1 MOIITHOCTH TOKaY. 1
[Tpaktrueckas pabora No34 « AHanu3 SIEKTPUUECKUX TIETICH. 1
[Tpaktrnueckast pabora Ne35 «M3ydyeHue 3aKOHOB MOCTOSIHHOTO TOKA. 0,5
[Tpaktruueckas padorta Ne36 «Pacuer XxapakTepuCTUK MAarHUTHOTO TOJISD». 0,5
[Ipaktuueckass padora Ne37 «Pemenue 3amad Ha cuiny Ammepa H 0,5
Jlopennay.

[Tpaktrueckas pabora Ne38 «Pacuer mapameTpoB AJIEKTPOMArHUTHOM 0,5
WHIYKITUN.

[Tpaktrueckast pabora Ne39 « AHanm3 AIEKTPOMATrHUTHBIX KOJICOAHHID. 0,5
[TpakTrueckas pabota No4( «3yueHne 371eKTpOMarHuTHOM MHYKITAN. 0,5

CamocTosiTesibHasi padora:

37, 38, 39,
310, V1, V2,
V3,V4,V5,
Yo, VY7, VY8,

Y9, V10




Pa3nen 4. Ontuka u
KBaHTOBas (pU3HKa

Copep:xanmne: 36
Tema 4.1. 'eomeTprueckast 1 BOJIHOBAs ONTHKA. 10
3aKOHbl TE€OMETPUYECKON ONTUKU. JIMH3BI M HX XapaKTEPUCTHUKHU.
BonHoBeie cBolictBa cBeta. WMHTepdepeHins u audpakius CBeETa.
Jucnepcus cera. [lonsspuzanus cBerta.

Tema 4.2. KBantoBas ¢puzuka. 10
TemoBoe wuznydenue. doroadpdekt um ero 3axoHbl. DOTOHBI U UX
cBoricTtBa. Ctpoenue atoma. KBantoBble nocrynatel bopa. Jlazepsl u ux
MIPUMEHEHHUE.

Tewma 4.3. ATomHas u siiepHas pusuka. 16
CrpoeHune aTroMHOro sjpa. PaamoakTMBHOCTh W €€ BHUIbl. 3aKOH
paauoaKTUBHOIO pacnaaa. SIepHble peakiuu. DHEPTHs CBSI3H SApa.

Jlenenune u cuHTE3 SIAEp. DJIEMEHTAPHBIC YACTHUIIBI.

B ToM unc/ie MPpaKTH4YeCKHUX PadoT: 15
[Ipaktuueckass pabora Ne4l «Pacuer xapakTEpUCTHK ONTHYECKUX 1
CUCTEM.

[Tpaktrueckast pabora No42 «PemieHue 3aad Ha 3aKOHBI OTPAKECHUS U 1
MPEJIOMIICHUS.

[Tpaktrueckast pabota Ne43 « AHann3 BOJTHOBBIX CBOMCTB CBETaA. 1
[TpakTueckast padorta Ned4 «M3yuenne natephepeHIInn CBETay. 1
[TpakTueckast padorta Ned5 «Pemenue 3amay Ha GoTodrdhPexTy. 1
ITpakTdeckas padorta Ned6 «Pacuer xapakTepucTHK (OTOHOB. 1
[TpakTuueckast padota Ned7 « AHAJIN3 KBAHTOBBIX CBOMCTB CBETA. 1
[Tpaktrueckast pabora Ned48 «Pemenue 3a1a4 Ha CTpOSHUE aTOMay. 1
[Tpaktrueckas pabora Ne49 «Mzyduenue dhotordhdexrar. 1
CamocrosiTeibHas padora. -
JlaGoparopHas pabota Ne 2. 3

JI1, J12, J13,
JI4, J16, Mn1,
Mn2, M3,
Mn4, Mn5,
M6, I11, 112,
113, 114, I15,
I16, 117, I18,
OKO01, OK02,
31, 32, 33, 34,
35, 36, 37, 38,
39, 310, V1,
V2,V3, V4,
V5,V¥6, VY7,
V8, VY9, V10




JlabopaTtopHas pabota Ne 3.

JlabopaTtopHas pabota Ne 4.

JlabGopaTtopHas paborta Ne 5.

JlabGopaTtopHas pabota Ne 6.

AW ww

JlabGopaTtopHuas pabota Ne 7.

JIEKIIAU 66

ITPAKTUKA 20

JIABJIPATOPHBIE PABOTbI 20

CP -

KOHCYJIBTALIMN -

IHATT -

NUTOI 3A 2 CEMECTP 106




4. YCJIOBUSA PEAJIN3AIIMU YYEBHOU JUCLUILIUHBI

4.1. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHune sl poBeleHust yueOHoH

JTUCIHUILINHBI

Kabuner ¢usuku (Aynutopus Ne32) obopyayercs B COOTBETCTBUU C

CaAHHUTApPHO-3IINACMHOJIOTHICCKUMHU Tp€6OBaHI/I$IMI/I. Bxmrouaer B ce0Os:

Pabouee MecTo npenogaBaress.

VYyennueckue Mecta (CTOJIbI U CTYJIbSA).

JlabopaTopHble CTOJIBI UISI MPOBEICHUS MPAKTUYECKUX M J1a00paTOpPHBIX
pabor.

KoMIIproTep ¢ MpOEKTOPOM MIIM HHTEPAKTUBHOW ITAHEIIBIO.

OCHOBHOM KOMIUIEKT J1a0OpaTOPHOTO OOOpYAOBaHUA IO paslesiaM:
MEXaHHUKa, MOJIEKYJISIpHAs (PU3UKa, 3JIEKTPOJMHAMUKA, ONTHKA, KBAHTOBAas
¢uzuka.

KomnunekT cpenctB nH)OpMaOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.
CreHapl 1151 MOCTOSTHHOM U BPEMEHHOM 3KCHO3UIUHU (TEKYyIUEe MaTepHuabl,
TEXHUKa 0€30MaCHOCTH, IOPTPETHI YUEHBIX-(DU3UKOB).

KomruiekT Tabauil ¥ HarjasigHbIX MOCOOWM MO OCHOBHBIM paslieliaM Kypca
(du3HKH.

[IporpammuoOe obOecriedeHue:

1. mpomnpueraproe nmporpammuoe ooecnieuenre Windows 10 Professional;
2. mpompuetapHoe nporpammHoe ooecrieuenue Microsoft Office Professional Plus
2007 (OLP Academ);

No ok w

antuupyc Kaspersky Endpoint Security;

YandexBrowser 23.9.5.721

CBOOOTHOE MMPOTPAaMMHOE 00€CTIeUeHNE;

apxuBarop 7-Zip 23.01 (x64);

cB0oOO1HOE TporpamMHoe obecrieuenue Foxit PDF Reader 11.0.1.49938.

Taxke NOMEIICHHE OCHAICHO CIEIHAIU3UPOBAHHBIMU J1a00paTOPHBIMU

CTOJIAMH C TIOJBOJKON DSIEKTPOMUTAHMS, CHCTEMOH XpaHEHUs JIabopaTOpHOTO
o0opysoBaHusi, TPUOOPOB M MaTEpPHAIOB, MpUOOpaMu OOIIEr0 Ha3HAYCHUS
(MCTOYHUKH TMTaHUS, W3MEPUTENbHBIE MPUOOPHI: BOJBTMETPHI, aAMIIEPMETPHI,
MYJBTUMETPBI,  CEKyHIOMEpHI),  CHEUHMATU3UPOBAHHBIMU  Habopamu  AJis
poBeNCHNsT (PPOHTATBHBIX Ja0OPATOPHBIX PabOT M (HU3UYECKOTO MPAKTHUKYMA,
KOMITbIOTEpAMH WJIM TUIAHIIETaMU JJig cOopa U 00pabOTKH SKCIEPUMEHTABHBIX
JTAaHHBIX.

4.2. UndgopmanuoHHoe odecrieyeHre peaan3anuu NporpamMmmbl



[lepeyenr pekoMeHAyeMbIX y4eOHbIX u3AaHuM, WHTEepHET-pecypcos,

JOTIOJTHUTEIBHOU JINTEPATYPBI

9.

OCHOBHBIC TI€YaTHBIC N3JaHuA

. Msxume, I'.4. ®usuka. 10 kmacc: yueOHUK a1 00IIe00pa3oBaTEIbHBIX

opranu3anuii: 6a30Bbii ypoBeHs / I'.5.Mskume, b.b.byxosnes, H.H.Cotckmii
; mon penakiue H.A.IlapdentbeBoit. - 3-¢ u3a. - Mocksa : Ilpocsenienue,
2017. - 416 c. : un. - (®I'OC. Knaccuueckuit Kypc).

. Msakumes, ['.5l. ®usmka. 11 kimacc: y4eOHHMK s 00IIE00pa3oBaTEIHHBIX

opranuzaiuii: 6a3oBsiii ypoBeHs / I'.SI.Mskumes, b.b.byxosines, B.M.Uapyruu
; mox penakuuerd H.A.IlappentbeBoil. - 4-e u3a. - Mocksa : [Ipocsenienue,
2017. - 432 c. : un. - (®I'OC. Knaccuueckuit Kypc).

Tpodumona, T.. dusuka: Teopus, penieHUE 3a/ay, JEKCUKOH : CIIPABOYHUK
Uit cpeHero npodeccuonansHoro oopazosanus / T.M. Tpopumona. - Mocksa :
Kuopyc, 2022. - 315 ¢.- (TOII-50).

Aizernnion, A.E. ®usuka : yuyeOHUK U TPAKTUKyM JUISI CPEIHETO
npodeccruoHanbHOro oopazonanusi / A.E.AizeHiion.- Mocksa : FOpaiit, 2022.-
335 c.- (IlpodeccuonansHOE 0OpazoBaHue).

KpaBuenko, H.}FO. ®uszuka: y4yeOHUK U NOPAKTUKYM JJIsi  CPEIHETrO
npodeccuonanbHoro odpazoanus / H.FO.Kpauenko.- MockBa : IOpaiir,
2022.- 300 c.- (ITpoeccronansHOEe 0Opa3zoBaHue).

OcHOBHBIE NIEKTPOHHbIE N3AaHus U NHTEepHET-pecypChl

Oo0pa3zoBatenbHas miardopma FOpaiit. — URL.: https://urait.ru

. Alizennon, A.E. ®u3uka : yaeOHUK U TPAKTUKYM. — DJIEKTPOHHOE U3aHHUE. —

URL: https://urait.ru/bcode/490687 (nata obpamenus: 10.03.2022).
KpaBuenko, H.}O. ®usuka: yueOHUK U IPAKTUKYM. — DIJIEKTPOHHOE U3/IaHUE.
— URL: https://urait.ru/bcode/490687 (nata obpamenus: 10.03.2022).
Ponuonos, B.H. ®usuka : yueObHoe mocobue. — DIEKTPOHHOE H3JIaHUE. —
URL: https://urait.ru/bcode/490599 (mara oopamenus: 10.03.2022).
DJIEKTPOHHO-OMOIMOTEYHAs cucTeMa Znanium.

Hmutpuena, E.M. ®usuka B mpumepax W 3amadax : ydeOHOoe mocobue. —
Onekrponnoe uznanne. — URL: https://znanium.com/catalog/product/1138798
(mara obpamenust: 15.04.2022).

[Tunckuit, A.A. ®u3uka: yaeOHUK. — DJIEKTPOHHOE U3JaHUE.

Tapacos, O.M. JlabopaTtopHbie paOOThI O PU3KMKE C BONIPOCAMHU U 3aJaHUSMH :
yaeOHoe nocoowue. — DNEeKTPOHHOE U3JIaHue. — URL:
https://znanium.com/catalog/product/1179510 (narta obparienus: 20.04.2022).
DIIeKTPOHHO-0MOnoTeyHas cucrema Book.ru.

10.Tpodumona, T.. ®uzuka: Teopus, pelieHue 3aaad, JEKCUKOH : CIIPABOYHHUK.

— OnektponHoe u3manue. — URL: https://old.book.ru/book/943640 (nata
obOpamenus: 28.03.2022).


https://urait.ru/

11.Tpodumona, T.N. Kpatkuii kypc pusuku: ¢ npuMepamMu peIIeHHs 3ajay :

yueOHOe nocoowue. — DJIEKTPOHHOE W3/IaHUE. — URL:
https://book.ru/book/936320 (nata obpamenus: 17.03.2022).

12.JlorBunenko, O.B. ®uszuka : yueOHUK. — IDjiexTpoHHoe u3nanume. — URL:
https://old.book.ru/book/941758 (nara oopamenus: 10.02.2022).

13.®enepanpubii mopran  «Poccmiickoe  oOpaszoBanme». —  URL:
http://www.edu.ru

14 Enunas  xosuiekuus IU@POBBIX oOpa3zoBatenbHbIX pecypcoB. — URL:

http://school-collection.edu.ru

I[OHOHHHTCHBHBIG HCTOYHHNKH

1. Tpodumona, T.1.** Kparkuii Kypc pu3HKU: ¢ IpUMEPAMH PELICHUS 3a1ay :
ydqeOHOoe mocobue I cpeaHero mpodecCHoHaNIbHOTO 00pa3oBaHUs /
T.MA.TpopumoBa. - MockBa : KuoPyc, 2021. - 280 c.- (Cpennee
npodeccruoHanbHOE 00pa3oBaHuE).

2. Omutpuena, E.N.** ®usuka B mpumepax U 3ajadax : yuyeOHOe mocoOue s
cpeanero npodeccuonaibHoro obpazosanus / E.W.JImutpuesa, JI.JI.VeBnena,
JI.JI.KocTroueHko. - 2-¢ u3j., nepepad. u jgoi. - Mocksa : DOPYM : UHDPA -
M, 2021. - 512 c. - (IlpodeccuonanbHoe 00pa3oBaHue).

3. Jlorunenko, O.B.** ®usuka : yueOHHK AJs CpeaHero mMpodecCHOHATBHOTO
obpazoBanus / O.B.Jlorsunenko. — Mocksa : KaoPyc, 2022. - 437 c.- (TOII-
50).

4, Tlunckuii, A.A.** ®usmka: ydeOHHK [JIs1 CpeaHero mpodeccroHaTbHOTO
oopazoBanust / A.A.llunckuii, ['.}O.I'pakoBckuii; mom oOmel penakiueit
FO.1. luka, H.C.ITypsleBo#. - 4-e uzn., ucnp. - Mocksa : ®DOPYM : UHDPA -
M, 2022. - 560 c.: ni. - (Cpegaee nmpodeccuoHaIbHOE 00pa30BaHHUE).

5. PoguonoB, B.H.** ®wusuka : yueOHOe mocoOue Il  CPEAHETO
npodeccruoHanbHoro oopazosanus / B.H.PoguoHos.- 2-e u3a., ucop. u JOIL-
Mockaa : FOpaiit, 2022. - 265 c.- (ITpodeccronansHoe 00pa3oBaHue).

6. Tapacos, O.M.** JlabopaTtopHbie pabOTHI 110 (PU3KUKE C BOIIPOCAMU U 33 TaHUSIMU

ydqeOHOe mocobue st cpemHero mnpodeCcCHOHAIBHOTO O00pa3oBaHUs /
O.M.Tapacos. - 2-e uza.,ucnp. u jom. - Mocksa : DOPYM : UHOPA-M, 2021.
- 97 c. - (Cpennee npodeccroHaabHOe 00pa30BaHUE).

7. Tpopumona, T.N.** duzuka or A nmo S : cOpaBOYHUK ISl CPETHETO
npodeccuonansHoro obpazosanust / T.M.Tpodumona. - Mocksa : KuoPyc,
2022. - 301 c.


http://www.edu.ru/

5. KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHUWSI YYEBHOUN

JTUCHUATIIMHBI

Pe3yabTaThl
00y4eHus

Kpurtepuu oueHkun

MeToabl OLIEHKH

Pa3nen 1:
OK 01, OK 02
(31,32, 33, 35,
36,39; V1, V2,

V3,V5,V6, V7,
V9)

JI1, J12, JI3, J16
Mnl, Mn2,
Mn4, Mn5
IT1, 112, 113, 114,
I15, I16, I17

OT1MmeTKa «5»: 0e301mmno0oUHOoe
pelieHne pacu€THBIX U Ka4eCTBEHHBIX
3a/1a4, yMEHHUE CTPOUTH U
aHaJM3UPOBATh T'paPuKH, TPAaMOTHOE
MIPUMEHEHUE 3aKOHOB MEXaHUKH JJIs
OTMCAHUSI TEXHUYECKUX YCTPOUCTB.
OTMeTKa «4»: HE3HAUNTEIIbHBIC
OITMOKHU B BEIYMCIICHHSX, HSOOJIBIITHAE
3aTpyJaHEHUS B OOBSICHEHUH
(U3UYIECKOTO CMBICIIA BETUYHH.
OtMmeTka «3»: hparMeHTapHOE
MMOHUMAaHKE MaTepuaia, OIUOKH B
MpUMEHEHUU (HOPMYII, 3aTPYITHCHUS B
CaMOCTOSITEJILHOM PEIIECHUH 3a/1a4.
OTMeTKa «2»: HE3HaHHE OCHOBHBIX
3aKOHOB U (POpMYJ1, HECITOCOOHOCTH
pPEIINTH TUIIOBYIO 3aj1a4y.

* KoHTpoJIbHBIE

paboTHI 110 TEMaM
pazzena

» TectupoBanue o
OCHOBHBIM MOHSTHIM
Y 3aKOHaM
* [IpoBepka
IPaKTUYECKUX padOT
* YCTHBIN OIpocC

Pa3nen 2:
OK 01, OK 02
(31, 32, 33, 35,
36, 38, 39; V1,
V2,V¥3,V5, V6,
¥7,¥9,V¥10)
JI1, JI2, JI3, JIS,

J16
Mnl, M2,
Mn4, M5
I11, I12, I13, 114,
I15, 116, I17

OT1meTka «5»: TOUHBIN pacuér
MapaMeTpoB ra3oB U
TEPMOJUHAMHYECKUX CUCTEM,
rIyOOKO€ MMOHUMAaHUE MOJICKYJISIPHO-
KUHETUYECKOU TEOPUH, YMEHHUE
aHaIM3UPOBaTh rpaduKu
U30IPOIECCOB U TETIOBBIX
JIBUTATEICH.

OTMeTKa «4»: HE3HAUUTEIbHBIC
MOTPEIIHOCTH B BBIUUCIICHHUSIX,
HEOOJIbIITNE OMMOKHA B MHTEPIIPETAITUN
rpaduKoB.

OtMmeTKa «3»: HEyBEPEHHOE
BJIQJICHUE MOHSTUIHBIM allapaToM,
pelieHre 3aa4 TOJAbKO [0 aJrOPUTMY.
OTMmeTKa «2)»: HEIOHUMAaHUE
OCHOBHBIX nojioxennit MKT u

3aKOHOB TEPMOJUHAMHUKHU.

* [IpakTnueckue
paboTHI ¢ aHAJIU30M
pEe3yIbTaTOB
* PacueTHbIe 3a1aHus
* [IuceMeHHbBIE
paboTHI IO TeMe
"TernoBblie
nBurarenn"
.
DKCEPUMEHTAIbHbBIC
3a1aHUs
(ompenenenue
BJIQXKHOCTH)

Pa3nea 3:
OK 01, OK 02

OT1MeTKa «5»: yBEpEeHHOE pEIICHHE

» JJaGopaTopHbIe

3a/1a4 pasHOTro YPOBH:A CIIOKHOCTH,

paboThI 1Mo cOOpKe




(31, 32, 33, 34, yMEHHE COOUpaTh U aHAIM3UPOBATH AIEKTPUUECKHUX
35, 36, 37, 38, AIIEKTPUYECKHUE 1eTTH, TOHUMaHUE 1eneu
39, 310: V1, MIPUHIIMIIOB pabOThI ) * PacueTtHo-
AIEKTPOTEXHUYECKUX YCTPOUCTB U rpaduyeckue
Y2,¥3, V4, V5, KOMITBIOTEPHBIX KOMITOHCHTOB. paboTHI
Y6,V7, V8, V9, | Ormerka «4»: Hebomnpiure ommOKN B | * Permenne 3a1a4 mo
V10) pacyeTax uenen, He3HaYuTeIbHbIE ANEKTPOCTATUKE U
J11, J12, J13, J14, 3aTpyJHEHUS B OOBSICHEHUH AIEKTPOANHAMUKE
16 IIPUHLIMIIOB IEUCTBUS YCTPOMCTB. * 3anuTa
M1, M2, OtMeTKka «3»: pelieHre TUMIOBBIX | Ta0OpaTOPHBIX paboT
3a/1a4 ¢ MOMOUIbIO, 3aTPYIHEHUS B
Mn4, M, CaMOCTOSITCIIBHOM aHAJIN3€ CXCM.
Mn6 OTMmeTKa «2)»: HEYMEHHUE IPUMEHSATD
I11, I12, 113, 114, 3akoH Oma, HeMOHUMAaHHUE OCHOB
I15, 116, 117, T18 AJIEKTPOMarHeTu3ma.
Pasien 4: Ot1MeTKa «5»: cBOOOTHOE oanaHICIe
OK 01, OK 02 KBaHTOBBEX 1 ONTHYCCKHX SIBJICHUH, * 3aiura npoeKToB
(31,32, 33, 34, TOYHBIM pacueT XapaKTePUCTUK 110 COBPEMEHHBIM
35. 36, 37, 38, aTOMHBIX si/iep U (POTOHOB, yMEHHE NPUMEHEHHAM
39, 310; V1, paboTaTh B KOMaHE HaJ KBAaHTOBOM (DU3UKHU
MCCIIEIOBATEIbCKUMU MTPOCKTAMM. * Cnaua
V2,V3,V4, V5,
V6. V7. V8. Y9, OTMmeTKa «4»: HE3HAUNTECIILHBIC KOHTPOJIbHBIX
v10) oImMOKHU B pacyeTax, HeOOJbIIre HOPMATHUBOB MO
JT1, JI2, J13, JI4, HETOYHOCTH B HHTEPNIPETALUH pEILICHUIO 3a1a4
16 SIBJICHU. * [ pynmoBsie
M1, M2, Ot1merka «3»: PparmMeHTapHbIC HCCIEeO0BATECIbCKHUE
M3, Mrid, 3HAHUSA 110 TeME, 3aTPYIHCHUS B paboThI
M5, Mri6 pelIeHnH HeCTaHAapTHBIX 3a/1au. * torosoe
M1, 12, 113, TT4, OTMeTKa «2»: HE3HAHUE TECTUPOBAHUE T10
15, T16, 117, TI8 byHIaMEHTAIBHBIX 3aKOHOB pazneny

KBaHTOBOW (DU3UKH U ONTUKH.




