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1. Hna}mpyeMLIe pe3yabTaTbl 0CBOCHUA TUCHUIIJINHBI

1.1. Komnerenuum oOyuamomerocs, ¢(opmupyembie B pe3yjbTaTe OCBOCHHS [JaHHOM
aucounanebl: OIIK-1, OITK-3.

1.2. HuaukaTopbl JAOCTHKEHMS] KOMIIETEHIHI, COOTHECEHHble ¢ IJIAHUPYEMbIMH
pe3yJibTaTamMu 00y4eHHs :

B pe3ynbrare n3ydeHus: AUCUUILTUHBI 00 yUaIOITUICS TOJDKEH TOTyYUTh:

3HaHusA:

OCHOBHBIX 3TalOB MAaTEMAaTHYECKOTO MOJEIUPOBAHUS M YHUCJICHHOTO HCCIEIOBaHUs
(bu3HYECKUX MPOIIECCOB U CUCTEM;

OCHOBHBIX YHCIICHHBIX METO/IOB pPelIeHuUs] (PU3UUECKUX 3a/1a4.

Ymenus:

MPUMEHSITh OCHOBHBIE YHMCIICHHBIE METOBI JJIsl peIIeHUs] (PU3MUECKUX 3a/1aY;

BbIOMpATh HEOOXOAUMBIN METOJ U COCTaBUTH €T0 aITOPUTM.

HaBbiku:

YHCJIEHHOTO pEeIlIeHUs OOBIKHOBEHHBIX AU(QPepeHIInanbHbIX YpaBHEHUH, OMHCHIBAIOIINX
buznueckue 3a1a4u;

YHCJIEHHOTO PEIlIEHUs] BOJHOBOIO YpaBHEHHUsI, ypaBHEHUS TEIJIONPOBOJHOCTU U AUPPY3HH,
ypaBHeHnu Jlamutaca u Ilyaccona

2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMILIHHBI

Tab6muna 1

Bun yae6HO# paboThI Bcero yacos Kos1-Bo yacoB B cemecTpe (aK.4.)

5 6
Oo6mras 3a4. el. 8 4 4
TPYAOEMKOCTh qac 288 144 144
U3 Hux:
Yacskl ayauTOpHOIi padoThl (Bcero): | 128 64 64
Jlexun 32 16 16
[IpakTHueckue 3aHsATHS 0 0 0
JlaGopatopuble  /  mpaktuyeckue | 96 48 48
3aHSTHS [0 MOATPYIIaM
Yacol BHeayIMTOPHOM padoThI, 160 80 80
BKJIIOYASl KOHCYJILTAIUM, HHYIO
KOHTAKTHYIO padoTty u
CaMOCTOSITEJIbHYIO Pa0doTy
o0yuawuerocst
Bung npomexyTouHoil — aTTecTanuu OK3aMeH OK3aMeH
(3auer, nud. 3a4eT, SK3aMeH)




3. Coaep:xkanue TUCHUIIMHBI

Tabnuma 2
Ne Temaruka y4eOHBIX BCTpeu Buns! aynuropHoit Hroro
paboTsl (B ak.vac.) ayIUTOPHBIX
aK.4acoB 110
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1 2 3 4 5 6
Yacos B 5 ceMecTpe 16 0 48 64
Breraucnurenbaas Gpusnka 16 0 48 64
1 OcHoOBHBIE OIIpeAEICHUS 2 0 0 2
BBIYUCIUTENbHON (PU3UKU
2 OcHoBbI IporpammupoBanus B VBA 0 0 4 4
3 Koncynpranus 0 0 0 0
4 BoruncnuTenbHble NOrPEeNTHOCTH 2 0 0 2
5 CucreMsl cuncCiIeHus 0 0 4 4
6 Koncynpranus 0 0 0 0
7 Pacu€r BeluMcauTeNnbHbIX norpemyocted | 0 0 4 4
8 Koncynpranus 0 0 0 0
9 KoHncynpranus 0 0 0 0
10 NHTepnonsmus v SKCTpanosius 2 0 0 2
11 HHTeprionsinus U S5KCTpanoJIsuus 0 0 4 4
12 KoHncynpranus 0 0 0 0
13 MeTto HauMEHBIINX KBAJIPAaTOB 0 0 4 4
14 KoHncynpranus 0 0 0 0
15 NtepaniioHHbIe METOBI 2 0 0 2
16 HrepannoHHbIE METOIBI 0 0 4 4
17 Koncynpranus 0 0 0 0
18 Koncynpranus 0 0 0 0
19 Mertoabl pemeHus CUCTEM JTMHEMHBIX 2 0 0 2
anreOpanvyecKux ypaBHCHHUI
20 Meton Kpamepa 0 0 4 4
21 Koncynpranus 0 0 0 0
22 Merop I'aycca 0 0 4 4
23 Koncynpranus 0 0 0 0
24 HrepannoHHbIe METOBI pELICHUS 2 0 0 2
CHCTEM JIMHEHHBIX anreOpanyeckux
YpaBHEHUHU
25 HrepannoHHbIe METOBI pELICHUS 0 0 4 4
CHCTEM JIMHEHHBIX anreOpanyeckux
YpaBHEHUHU
26 Koncynpranus 0 0 0 0




27 Koncynpranus 0 0 0 0

28 MeTozbl YUCIIEHHOTO UHTETPUPOBAHUS 2 0 0 2

29 MeTo1bl YMCIIEHHOTO HHTETPUPOBAHUS 0 0 4 4

30 KoHncynpranus 0 0 0 0

31 ®opmyna Cumncona 0 0 4 4

32 KoHncynpranus 0 0 0 0

33 KoHncynpranus 0 0 0 0

34 UuceHHble METOIBI PEIICHUS 2 0 0 2
OOBIKHOBEHHBIX JH(epeHIInaTbHBIX
ypaBHEHUU

35 HucneHHsle METOBI PELICHUS 0 0 4 4
0OBIKHOBEHHBIX A dHepeHITnaTbHBIX
YpaBHEHUHU

36 Koncynpranus nepen 5Kk3aMeHOM 0 0 0 0

37 OK3aMeH 0 0 0 0
Yacos B 6 cemecTpe 16 0 48 64
BreraucnurenbHas Gpusnka 16 0 48 64

1 Meroasl peleHns KpaeBbIX 3a1a4 Uit 2 0 0 2
0OBIKHOBEHHBIX A dHepeHITnaTbHBIX
YpaBHEHUHU

2 Meto npucTpenku 0 0 4 4

3 KoHncynpranus 0 0 0 0

4 Meto poroHKu 0 0 4 4

5 Pemenune ypaBHeHuii runepbonuyeckoro | 2 0 0 2
THUIIA C TIOMOIIBIO SIBHOW CXEMBbI

6 KoHncynpranus 0 0 0 0

7 Pemenue ypaBuenuii runepbonndeckoro | 0 0 4 4
THUIIA C TIOMOIIBIO SIBHOW CXEMBbI

8 KoHncynpranus 0 0 0 0

9 Koncynpranus 0 0 0 0

10 Mertoas! Jlakca u Jlakca-Benapodda. 2 0 0 2

11 MeTton Jlakca 0 0 4 4

12 KoHncynpranus 0 0 0 0

13 Mertons! Jlakca-Benapodda n Max- 0 0 4 4
Kopmaxka.

14 KoHncynpranus 0 0 0 0

15 HesBHast cxeMa 11 BOJTHOBOI'O 2 0 0 2
yYpaBHEHHUs [IEPBOTO MOPsJIKA

16 HesBHast cxeMa 11 BOJTHOBOI'O 0 0 4 4
YpaBHEHHUs [IEPBOTO MOPsJIKA

17 Koncynpranus 0 0 0 0

18 KoHncynpranus 0 0 0 0

19 SIBHas cxema i ypaBHEHUM 2 0 0 2
napaboJMYECKOTO THTIA

20 SIBHas cxema [ ypaBHEHUI 0 0 4 4
napaboINIECKOTO TUTIA

21 KoHncynpranus 0 0 0 0

22 SIBHas cxema [ HEOJTHOPOAHBIX 0 0 4 4
ypaBHEHHI MapabOIMYECKOro THIIA

23 Koncynpranus 0 0 0 0




24 HesiBHast cxema aJ1s1 ypaBHEHHI 2 0 0 2
napaboIMYecKOro THIa
25 HesiBHast cxema aJ1s1 ypaBHEHH 0 0 4 4
napaboIMYecKOro THIa

26 Koncynpranus 0 0 0 0
27 KoHncynpranus 0 0 0 0
28 UucaeHHble METOIBI PEIICHUS 2 0 0 2

YPaBHEHUH JUIMIITUYECKOrO THUIIA

29 Cxema "kpect" 0 0 4 4
30 Koncynpranus 0 0 0 0
31 Merop JIubmana 0 0 4 4
32 Koncynpranus 0 0 0 0
33 KoHncynpranus 0 0 0 0
34 MeToabI OITUMU3AIUNA 2 0 0 2
35 Metoab! onTUMU3aA 0 0 4 4
36 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
37 DK3aMeH 0 0 0 0
Wroro (ak.uacoB) 32 0 96 128

Cemectp 5.

Tema 1. BoruuciuTe/bHbIE OTPEIIHOCTH.

BBenenne B BbIUMCIMTENbHYIO (U3MKy. OCHOBHBIC ONpEAETICHUS BBIYMCIUTEIBHON (DHU3HUKH.
O6nactT TpPUMEHEHUs BBIYUCIUTENBHOU (u3nKA. OCHOBBI TeopuH anropuTMoB. CHCTEMBI
cuuciaeHus. BwruncnurensHsle norpemHoctd. IlorpemHocts  okpyriienHus.  IlorpemHocts
YUCJIEHHOTO METO/1a.

Tema 2. UHTepnoasinus U IKCTPANOJIALHSA.

Nutepnonsanuss u  skcTpanoysiusa. KycouHo-nuHelHas wuHTepnoasauus. MHTeprnoasuuoHHbINA
nonuHoM Jlarpanxka. Matepnonsunonnsie ¢popmynsl HeioTroHa. MeTosl HaMMEHBIIMX KBaJpaTOB.
Koadduiments MeTo1a HAMMEHBIINX KBaJpaToB. [IporpaMmHas peanusaius MeToga HauMEHbUINX
KBaJIpaTOB.

Tema 3. UTepaunoHHbIe MeTObI PelIeHUs AJIredpandecKuX YpaBHeHHUil.

WtepanyionHple METOJbI pelieHus anreOpanyecKuX M TPAHCLUEHICHTHBIX ypaBHeHUH. Mertox
npoctoii utepanuu. Hrtepanmuonasiii mMeton Herotona. Coxumarommue OTOOpakeHHs. Y CIOBHE
cxuMaHusl. CKOpOCTh CXOUMOCTH UTEPALMOHHOr0 MeToa HproToHa.

Tema 4. MeToabl pelieHUsI CHCTEM JIMHEMHBIX aJredpanvyeckKkux ypaBHeHUil.

Metoapl pelieHuss CUCTeM JHHEWHBIX anreOpanuyeckux ypaBHeHuil. Metox Kpamepa. Merona
["aycca. TepaniioHHBIE METOJIBI PEIICHHS CUCTEM JTMHEHHBIX aJireOpandeckKux ypaBHeHUH. MeTos
IPOCTOI UTEpAIUH JUIsl CUCTEM JIMHEHHBIX anreOpandeckux ypaBHeHui. Metox 3eiinens.

Tema 5. MeToabl YNCJIEHHOT0 HHTETPUPOBAHMS.

MeTtonbl uncneHHoro unHrerpupoBanus. @opmynsl HeroToHa-KoTteca. MeTon nmpsiMOYroJIbHUKOB.
®opmyna tpanenuit. ®opmyna Cumrcona. dusndeckue 3amadyu, TPUBOAAIINE K HEOOXOIUMOCTH
YUCIIEGHHOTO HHTErpupoBaHus. PelieHune ypaBHEHMs Ibe30IPOBOAHOCTH. MHTerpanbHas
nokaszaTesbHas QYHKIIHS.

Tema 6. UncneHHbIe MeTOABI pelicHHs 00BIKHOBEHHBIX IH(¢epeHINATbHBIX YPABHECHHI.
YucneHHble METOBI PEIICHUS OOBIKHOBEHHBIX AU(PEpeHINaNbHbIX YPaBHEHUH. AMMPOKCUMALINS
NEPBBIX MPOM3BOAHBIX. JleBas, mpaBasi, LEHTpajlbHas pPa3HOCTU. AMNNpPOKCUMAIUs BTOpPOU
npousBoAHOMN. TouHoCTh anmpokcumaruu. Meron Ditniepa. Metonbel Pynre-KyTThl.

Cemectp 6.

Tema 1. MeToabpl pemieHHsi KpaeBbIX 3a4ad JJs1 OOBIKHOBEHHBIX U depeHIHaIbHbIX
YPaBHEHMI.

MeTtoapl pemieHusi KpaeBbIX 3ajad g OOBIKHOBEHHBIX IH(pdepeHnalbHbIX ypaBHeHUH. Metoa
IPUCTPEIKU. MeTo ] IPOrOHKHU.



Tema 2. UncneHHbIe MeTOABI PeLICHUs] YPABHEHUH rMNep0oIn4ecKoro THIIA.

YucneHHsle MeTONbl perieHus aud@epeHIuanbHbIX YpaBHEHUH B YacCTHBIX IPOU3BOIHBIX.
l'unepOonuueckue ypaBHeHUs. BomHoBoe ypaBHeHue. UMcieHHas ceTka. Y37Ibl CEeTKU. SIBHas
KOHEUHO-Pa3HOCTHAsl cxema. PelmieHne ypaBHEHUH THUIIEPOOJWYECKOTO THIA C MOMOIIBIO SIBHOM
cxembl. BoitHOBOe ypaBHeHue. [1opsaoK annpoKCUMaluy POU3BOIHBIX. Y CTONYUBOCTD YUCIIEHHOTO
pemeHuss. CXOAMMOCTh PEIICHUS CETOYHOM 3amavyr K pemeHuro auddepeHImanpHol 3a1auu.
VYcnoBue yCTONYMBOCTH SIBHOM cXeMbl. BoiIHOBOE ypaBHEHME nepBoro nopsuaka. Merozas! Jlakca u
Jlakca-Benapodda. Tlopsmok anmpoxkcuManu TPOWU3BOJHBIX, YCJIOBHUS YCTOMYHMBOCTH METOOB
Jlakca u Jlakca-Bennpodda. Meron Maxk-Kopmaka. HesiBHast cxema Ui BOJIHOBOTO ypaBHEHHS
nepBoro nopsnaka. [Topsaok anmpokcUMaIuy Tpou3BOAHBIX. AOCOTIOTHAS YCTOMYUBOCTD HESIBHOM
cxemsl. [IppuMeHeHne MeTo1a IIPOrOHKY Il IPOTPAaMMHOM peaIn3aliy HESIBHOU CXEMBI.

Tema 3. UncijieHHbIe MeTO/IbI pelliecHUs] YPABHEHUI Mapado/im4ecKoro TUIa.

SIBHast cxeMa JUIsl ypaBHEHHH MapabolMYecKoro THUIA. YPaBHEHUE TEIUIONPOBOAHOCTU. Y CIOBUE
YCTOMUYMBOCTHA SIBHOW CXEMBbI [UJIsl YpPaBHEHHMs TeIUIONpoBOAHOCTH. [lopsaok ammpokcumanuu
IIPOM3BOJIHBIX TPH MCIIONB30BAaHUU SBHOM CXEeMBbI JIJIsl ypaBHEHU nmapabonudeckoro tumna. HesBHas
cxemMa Il ypaBHEHHMM MMapa0OJIMYECKOro THUMA. YPaBHCHHE TEIUIONMPOBOIHOCTH. Y CIOBHE
YCTOMYMBOCTU HESABHOM CXEMBI JJIsl ypaBHEHHUs TeIUIonpoBoAHOCTH. llopsmok anmpokcumanuu
MPOU3BOJIHBIX TPU HCIOJB30BAHUM HESBHOM CXEMbl ISl YpaBHEHHM MapaboiIMyecKoro THUIA.
Cwmemannsle cxembl. Meron Kpanka-Hukoscona.

Tema 4. UncjieHHbIe MeTO/IbI pellIecHUs] YPABHEHUH JJUIUNTHYECKOT0 THIIA.

HucneHHsle METOABI PELICHUs YPABHEHUN JUIMIITUYECKOro Tuma. Y pasHeHus Ilyaccona u Jlamnaca.
Cxema "kpect". Meron JInubmana.

Tema 5. Meroas! onTUMH3aLUH.

Metobl onTUMH3ALIKH. 3aa4a ONTUMHU3AU. MeToa TMX0TOMHH. MeToa rpaJueHTHOrO CITyCKa.

4. CucremMa olieHUBaHHUS.

OOyuaromuecs, He HabOpaBmme 61 Oamna B TedeHHWE CEMECTpa, WM HE COTJIACHBIE C OIICHKOM,
MOJIy4YEHHOM M0 UTOTaM TEKYIIEro KOHTPOJISL B CEMECTpPE, MPOXOIAT MPOMEKYTOUHYIO aTTECTAIMIO B
dbopme 3K3aMeHa.

[Ipu npoBegeHMM NPOMEXKYTOYHOW AaTTECTAllMM pE3yibTaThl, MOJyYEHHBIE OOy4arolmMMmcs B
ceMecTpe, MmepeBoAiTcs B (opMaT TPAAULMOHHOM OLIEHKHM B COOTBETCTBHH CO IIKAJON MEpeBoja
0asioB:

— 60 6ayI0B M MEHEe — «HEYJJOBJICTBOPUTEIBHO;

—otT 61 1o 75 6ayIOB — «yIOBIETBOPHUTEILHOY;

— 0T 76 10 90 GanoB — «XOPOIION;

— 01 91 go 100 6ayI0B — KOTIUYHOY.

DK3aMeH MPOBOJUTCSA B YCTHOM (opme 1o OMiieTaM, COCTOSIIMM U3 2 YCTHBIX BOIPOCOB U
nucbMeHHOU 3anaun. [Ipu mompoOHOM OTBETE Ha 2 BOMpOCa M PEIIEHHOM 3a/1ade CTaBUTCS OIEHKa
"oTAMYHO", IPH MOAPOOHOM OTBETE HA BOIPOC, PEIEHHOH 3a/1a4e U HEMOJIHOM OTBETE Ha 2 BOIPOC
CTaBUTCA OIleHKa "Xopomio", mpW OTBETe TOJBKO Ha 1 BONpoC W pEmEHHOW 3amade -
"'y IOBIETBOPUTENHHO", B CITy4ae HEBBIIMOJIHEHHS YKa3aHHbBIX TPeOOBaHUH - "HEYOBIETBOPUTEIHLHO" .
Crynentam, HaOpaBmuM 61 Gaymt u GoJiee B X0JIe CEMECTpa, B CIydae BBIXO/a Ha dK3aMEH 3ajiadya
3acUMTHIBAE€TCS aBTOMaruuecku. llpernogaBarens BOpaBe 3a4aTh CTYIEHTY JIONOJIHUTEIbHbBIE
BOMPOCHI, B TOM YHCJIE IO TEM TeMaM, Ha 3aHATUAX MO KOTOPHIM OTCYTCTBOBAJI CTYJIEHT, B TAKOM
cllyyae «OTIMYHOY» CTaBUTCS B ciaydae 91% u Oonee MpaBUIBHBIX OTBETOB, «XOPOILOY - B CIIy4ae OT
76% 110 90% mpaBUIIBHBIX OTBETOB, «yAOBIETBOPUTEIBHO» - B citydae oT 61% 1o 75% npaBuiIbHBIX
OTBETOB.

5. Y4ebHo-MeToaMuYecKkoe M HHPOpMALMOHHOE 00ecneyeHHe U CUUILTHHBI

5.1 JIuteparypa:



1. Bamm3usik, B. E. OcHoBbI BerunciurenbHol ¢usuku. U.1. BBeneHne B KOHEYHO-Pa3HOCTHBIC
metoabl / B. E. 3anusnsak. — Mocksa, MbkeBck : UHCTUTYT KOMIIBIOTEPHBIX UccheaoBanui, 2019. —
252 ¢. — TekcT : 37eKTpOHHBIH // DnekTpoHHO-0ubnmoreunas cucrema [PR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/92058.html (gata o6pamenust: 24.04.2020). — Pexxum noctyma:
JUTSL aBTOPU3UP. TIOJB30BaTENEH

2. Kymmos, I1. B. DnemenTapnas BeruncnutenbHas ¢pusuka. KommbrorepHas oopadoTka
JTAHHBIX Ha MPaKTUYECKUX M Ja00paTOpHBIX 3aHATHX : yueOHoe mocobue / I1. B. Kynos, A. B.
Kynmosa. — CapatoB : CapaTOBCKHi TOCY1apCTBEHHBIM TEXHUYECKU YHUBEpCUTET UMEHH FO.A.
I'arapuna, 9bC ACB, 2015. — 36 c¢. — TekcT : 31eKTpOoHHBIH // DIeKTPOHHO-ONOInoTeUHas
cucrema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/76536.html (mara obpamienus:
24.04.2020). — Pexum noctyna: Ajs aBTOpU3Hp. nojib3osatenei. - DOI:
https://doi.org/10.23682/76536

5.2 DuekTpoHHbIE 00pa3oBaTebHbIE PECYpPChI:
He ucnons3yrorcs.

6. CoBpemeHHble MpodeccHOHATBLHbIE 0a3bl JAHHBIX M HH(OPMAINMOHHBIE CHPABOYHBIE
CHCTEMBI:

Springer / ®I'BY «l"ocynapcTBeHHas MyOIn4Hast HAyYHO-TeXHUUEcKast oubnuorexka Poccumy.
URL.: https://rd.springer.com/

OnekTpoHHO-OMbMuoreunas cucrema ‘“3HAHUYM” / OOO “3HAHUYM”. URL:
https://lib.utmn.ru/tpost/mlxo816vg1-znaniumcom

OnekTpoHHO-OMOMMoTreunas cucrema Jlane / OOO 3OBC  «JIAHb». URL:
https://e.lanbook.com/

7. JIuneH3MOHHOE ¥ CBOOOJHO pacnpoCTpaHsieMoe MPOrpaMMHOe olecrnieyeHue, B TOM YHCJIe
0TEe4eCTBEHHOTI0 MPOU3BOACTBA
MS Office, mmardgopma 1 s5ekTpoHHoro ooyderust Microsoft Teams.

8. Texnuveckune CpeACTBAa U MATEPUAIBHO-TEXHHYECKOE o0ecneyeHue TMCHMIIINHbI

MynsTuMenuitHass ydeOHas ayAuTOpusi Uil TPOBEIACHHS 3aHATHH JIEKIIMOHHOTO THIIA
OCHAIIICHA CJICTYIONTUMHU TEXHUUECKIUMH CPEICTBAaMU 00ydeHHUs ¥ 000py0BaHUEM: yaeOHas MeOeb,
JOoCKa ayauTOpHas, MYJIbTHMEIUHHOE TMPOCKIIMOHHOE M aKyCTHUYECKOe 00OpyaoBaHUE,
MEePCOHAIIbHBIA KOMITBIOTED.

MynbpTuMenuiiHas yueOHas ayIuTOpHsl Al MPOBEACHUS 3aHATUH J1a0OpaTOpPHOrO THIIA
OCHAIIICHA CJICTYIONTUMU TEXHUUECKIUMH CPEICTBAaMU 00y4deHHUs ¥ 000py0BaHUEM: yueOHas MeOeb,
JOCKa ayOuTOpHas, MYJIbTHMEIUHHOE TMPOCKIIMOHHOE M  aKyCTUYECKOe 00OpyaoBaHUE,
MEPCOHAIBbHBIE KOMITBIOTEPHI.

Aymutopust i CaMOCTOSITENBHONH pabOThl OCHAIEHA CIEIYIOIMIMMH TEXHUYECKUMU
cpencTBamMu OOyYeHHS M 00OpYy/IOBaHHEM: ydeOHas MeOelb, JOoCKa ayTuTOpHAs, MyJIbTUMEIUNHOE
MPOEKIIMOHHOE U aKyCTUYECKOE 000PYI0BaHHE, IEPCOHAIBHBIE KOMITBIOTEPHI.
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1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenunuu odyuyamwmerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHUS JAHHON INCIUIJINHbI:
* 03.03.02 ®uszuka: YK-1, OIIK-1;
* 16.03.01 Texuunueckas ¢usuka: YK-1, OITK-2.

1.2. UHaAuKATOPBI JOCTHKEHUS] KOMIIETEHIUIi, COOTHECEHHbIe C MUIAHMPYEMbIMH Pe3yJIbTATAMH
00yueHus:
3HaHuA:
® OCHOBHBIC IOHATHS, ONIPECIICHHS, TEOPEMbI Y4eOHOT0 Kypca;
® METObI peIICHUS] OCHOBHBIX THUIIOB U (EepeHINATbHBIX YPAaBHEHUH U UX CUCTEM;
e 3amaun GU3UKH, NIPUBOJSIIKE K pelIeHuto uddepeHnalbHbIX YpaBHEHUH U UX CHCTEM.
Ymenus:
e ompenenaTs TUN AU HepeHInalIbHOTO YPaBHEHHS UM CUCTEMbI M BHIOUPATh MOIXOSIINHN JUTs
ATOTO THUIIA METOJI PELICHUS;
® JIOTMYECKH BEPHO BBICTPAMBATH XOJI PCIICHNUS;
® HHTEPIPETHPOBATh PE3YNbTAThl peuIeHus IUQQepeHINaIbHbIX YPaBHEHHH M UX CHCTEM C
(bU3UYECKON TOYKH 3PCHUS.
HaBbiku:
e BIIAQJICHHE METOJAMH PEIICHUS] OCHOBHBIX TUIIOB AU epeHINATBHBIX YPAaBHEHUH 1 UX CHCTEM;
e RBIIAJICHHE MaTeMaTHYECKUM aIapaToM y4eOHOTro Kypca ISl JalbHEHIIero MCIONb30BaHUS B
Pa3IUYHBIX 00IACTSIX HAYKH;
e pemieHUs NPOoPECCHOHATBHO-OPUEHTHPOBAHHBIX 33/7ad HAa OCHOBE COOTBETCTBYIOLIMX
MaTeMaTHIECKNUX METO/IOB.

2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMUILIHHbBI

Tao0numa 1
Bun yuebHoit paboTbl Bcero (ak.u.) KoJu-Bo yacos
B ceMecTpe (aK.4.)
4 cemectp

OO0masi Tpy10eMKOCTh | 3a4. e/. 4 4

aK.4. 144 144
N3 Hux:
Yacel aynuTopHO# padoTsl (Bcero): 80 80
Jlexun 40 40
[IpakTrueckue 3aHATHS 40 40
JlaGopaTopHble / TpaKTUYECKHUE 3aHATHUS 0 0
0 MOATPYIIaM
Yacel BHeayIMTOPHOM padoThl, BKJIIOYas 64 64

KOHCYJIbTALMH, HHYI0 KOHTAKTHYIO padoTy
1 CAMOCTOAITEJBHYIO padoTy 00y4aromerocs
Bun npomexxyTouHoii arrecranuu (3auyer, aud. JuddepenunrpoBaHHbIit
3a4eT, DK3aMEH) 3a4yer




3. Conep:kaHue QM CHUATIINHbBI

Tabnuma 2
Ne TemaTtuka yueOHBIX BCTpeU Buns! aynuropHoit Hroro
paloThI (B aK.4ac.) | ayIUTOPHBIX
- = aK.4acoB
= = 10 TEME
S| 2
o | 29
ARR R
5| 582
s E| 283
g & o g 9
51 & |%%¢
= |FE | B E &
1 2 3 4 5 6
1 BBogunas gexius. 2 0 0 2
2 [ToBTOpEHUE: METOABI UHTEIPUPOBAHUS. 0 2 0 2
3 Juddepenunanbable ypaBHEHHS 2 2 0 4
C pa3eNsIONIMMUCS TIEPEMEHHBIMU.
4 Onnoponnslie nuddepeHnnanbHble ypaBHEHUS. 2 2 0 4
5 JIuHeliHbIE ypaBHEHHUS [IEPBOIO MOPSAKA. 2 2 0 4
VYpaBuenue bepnymiu.
6 VYpaBHeHHs B OJHBIX TUdepeHIaniax. 2 2 0 4
NHTerpupytomuii MHOKHUTEb.
7 Huddepennmranpapie ypaBHEHUS, HE pa3peIICHHbIE| 2 2 0 4
OTHOCHUTEIIBHO MPOU3BOJHOM.
8 Meron BBeeHUs TapaMeTpa. Y paBHEHUS 2 4 0 6
Jlarpanxa u Knepo.
9 Juddepennnanbable ypaBHEHHS BBHICIIUX 2 2 0 4
HOPSIIKOB.
10 | JIuneiinsie oqHOPOAHBIE TU(PEpeHIATbHbIE 4 2 0 6
yYpaBHEHHS.
11 | JIunetinbie HeomHOPOIHBIE MU depeHITnaTbHBIC 4 4 0 8
ypaBHeHMsI. MeToa HeolpeeIeHHbIX
koa(urmenToB. Meto Bapuaiuu.
12 | CucreMbl OOBIKHOBEHHBIX TU(depeHITnaTbHBIX 2 2 0 4
YpaBHEHUU.
13 | CucteMbl TMHEUHBIX OJHOPOIHBIX 2 2 0 4
nudepeHIHATBHBIX YPAaBHEHUH C MIOCTOSTHHBIMH
KO3 pHULIHEHTaAMHU.
14 | CucreMbl TUHENHBIX HEOAHOPOIHBIX 2 2 0 4
Qg depeHIaIbHbIX YPaBHEHUH.
15 | OcHOBBI TEOPUM YCTOWUYUBOCTH. 2 2 0 4
16 | UccrnenoBanue TpaeKTOPUIM B OKPECTHOCTU TOUKH | 2 2 0 4
HOKOS.
17 | IlpeobpazoBanue Jlammaca u ero cBOMCTBA. 2 2 0 4
18 | Pemenne nuddepeHmanbHbIX ypaBHECHUI 2 2 0 4
¢ momouibo npeodbpazosanus Jlamnaca.
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19 | [Ipumenenue npeodbpazosanus Jlamnaca k 3agadam | 2 2 0 4
bu3uKu.
Hroro (ak.uacoB) 40 | 40 0 80

4. Cucrema olleHUBAHUS
OOyuarommecss, He HaOpaBmme 61 Oamra B TedeHHWE ceMmecTpa WM HE COTJAcHBbIE C OIEHKOM,
MOJIyYEHHOM 10 UTOraM TEKYLIEro KOHTPOJIL B CEMECTpe, MPOXOIAT MPOMEKYTOUHYIO aTTECTAIUIO B
dbopme nuddepeHITMPOBaHHOTO 3aYeTa.
[Tpu mpoBeAeHNH MPOMEKYTOUHON aTTECTAI[MU PE3YyIbTaThl, OJyYeHHbIE O0yUYaIOUIMMCS B CEMECTpE,
nepeBoAsATCs B popMaT TPAAUIIMOHHOM OI[EHKH B COOTBETCTBHH CO ILIKAJION MepeBo/ia 6aioB:

— MeHee 61 6ata — «HeyIOBICTBOPUTEIHHOY;

—otT 61 10 75 6aJIOB — «yIOBIETBOPHUTEILHOY;

— ot 76 1o 90 6aJIOB — «XOPOIIIOY;

— 01 91 go 100 6ayI0B — KOTIUYHOY.

5. YueOHO-MeTOAMYeCKOEe U MH(POPMAIIMOHHOE o0ecTieYeHre JUCHMIITIHHBI

5.1 JIuteparypa:

1. Ilerposckuii, . I'. JIekuu o Teopuu 0OBIKHOBEHHBIX JU(hepeHITnaTbHBIX YpaBHEHUN: yaeOHOE
mocodbue. — Mockpa: PU3MATIIUT, 2009. — 206 ¢. — ISBN 978-5-9221-1144-7. — Tekcr:
anektpoHHeid. — URL: https://znanium.com/catalog/product/544800 (mata oOpaiieHus:
10.04.2022). — Pexxum ocTyma: 1mno noAmnmucke.

2. Kazannesa, E. B. [luddepennmnanpasie ypapHeHus. PazoBasi MIOCKOCTh: y4eOHOE mocodue. —
Hosocubupck: U3a-s8o HI'TY, 2020. — 64 ¢. — ISBN 978-5-7782-4128-2. — TeKcCT: 3IeKTPOHHBIH.
— URL: https://znanium.com/catalog/product/1869276 (nata obpamenus: 10.04.2022). — Pexum
JOCTYTA: 1O TOJIITUCKE.

3. Tyranb6aes, A. A. luddepernuanbabsie ypaBHEeHU [ DIEKTPOHHBIN pecypc]: yaed. mocodue. — 3-¢
u3na., gon. — Mocksa: ®JIMHTA, 2012. — 34 c¢. — ISBN 978-5-9765-1408-9. — Tekcr:
anektpoHHeid. — URL: https://znanium.com/catalog/product/456095 (mata oOpateHus:
10.04.2022). — Pexxum ocTyma: 1mno noAnmuckKe.

5.2 DuekTpoHHBIE 00pa30BaTeIbHbIC PECYPChI:
He TpeGyroTcest muist peanu3aiyl TUCIUTUIAHEIL.

6. CoBpemeHHBIE IPO(hecCHOHAIbHBIE 0a3bI JaHHBIX U MH(POPMALIHOHHBIE CTIPABOYHbIE CHCTEMBI:
DOnekTpoHHO-OmOmmoreunass cuctema “3HAHUYM”. —  https:/lib.utmn.ru/tpost/mlxo816vgl-
zhaniumcom

7. JIuneH3HOHHOE M CBOOOJHO pacnpocTpaHsieMoe NMPOrpaMMHoOe oOecneuyeHue, B TOM YHCJIe
0TE€4eCTBEHHOT0 MPOU3BOACTBA
MS Office, mmardopma aist anekTporHOTro 00ydeHus: Microsoft Teams.

8. Texnuveckune CpeACTBAa U MATEPUAIBHO-TEXHHYECKOe o0ecneyeHue TUCHMIIINHBI
MynpTumMenuiinas yueOHasi ayAuTOpHsi JUIsl MPOBENEHHUS 3aHATUN JIEKIIMOHHOTO THIIA OCHAIeHa
CIICNYIOIMMHA TEXHHUYECKUMHU CpEJCTBaMU OOYYECHHS W O0OpyJAOBaHHEM: ydeOHas MeOenb, J0cKa
ayIUTOpHAsi, MYJIbTUMEIUITHOE TPOEKIMOHHOE U aKyCTHYeCKoe 00OpyIoBaHHE, MepCOHAIbHBIN
KOMIIBIOTED.

VYyeOHas ayauTopust Ui TPOBEACHHS 3aHATUNA CEMHUHApPCKOTO THUIA OCHAIEHA CIeAYIOUIMMHI
TEXHUYECKUMH CPEJICTBAMU 00yUYEHUS U 000pyI0BaHUEM: YdeOHas MeOelb, TOCKa ayUTOPHASI.
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Aynuropust A7l CaMOCTOSITENbHOW paOOThl OCHAIEHA CIEAYIOIIMMH TEXHHYECKHMH CpPEACTBaAMHU
o0yuyeHHst U 000opynoBaHHEeM: yueOHast MeOelb, JOCKa ayAUTOpHAas!, MyJIbTUMEANIHOE MPOCKIIMOHHOE
U aKyCTHUYECKOe 000pyI0BaHUE, IEPCOHATBHBIC KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

byrakosa H.H.

JOINOJIHUTEJIbHBIE I''TABBI MATEMATUKHA
Pabouas mporpamma
JUIs 00y4aroIuXcs [0 HAPaBJICHUSIM TOJATOTOBKU
03.03.02 ®usuka, npodpuis «PU3UKa,
dbopma oOyueHus: ouHast



2

1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenunuu odyuyamwmerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHUS JAHHON INCIUIJINHbI:
e 03.03.02 ®usuka: YK-1, OIIK-1;

1.2. UHauKaTopbl 10CTHKEHUSI KOMIIETEHIMI, COOTHECEHHbIE ¢ IUVIAHMPYEMbIMH pe3yJibTaTaMu
o0y4eHUs1:

3HAHMA: TEOPETHUYECKUX OCHOB W TNPAKTUYECKUX TMPWIOKEHUHA pa3/leoB TEOopuu (PYHKIMMA
KOMIUIEKCHOTO TIEPEMEHHOT0, BEKTOPHOTO M TEH30pHOTO aHaliu3a, WHTErpaJibHbIX YypaBHEHUI,
BapHallMOHHOTO UCYUCIICHHUS, UX B3aUMOCBSI3U U CBSI3U C IPYTUMH TUCHUTUIMHAMU.

YMeHuAI: TPUMEHATh TOJYYEHHbIE 3HAHUSA TPU PELICHUH MNPUKIAAHBIX 337ad, CaMOCTOSITENIBHO
OCBauBaThb MaTEMAaTUYCCKUEC METOABI JJId UCITOJIb30BaAHUA UX B pa60Te 1 HAYYHBIX UCCIICAOBAHUAX.
HaBpIknu: BJIAACHUC OCHOBHBIMH MCTOAAMHU PCIICHHA 3aa4 TCOpUU (byHKI_[I/Iﬁ KOMIIJIEKCHOT'O
[IEPEMEHHOI0, BEKTOPHOIO M TEH30PHOIO aHAJIW3d, WHTErPAIBHBIX YPaBHEHUN, BapUallHOHHOIO
HCUYUCIICHUA.

2. CTpyKTYpa M TPYA0eMKOCTb THCHHUIINHBI

Ta6muna 1
Bun yueGHOM paboThI Bcero (ak.4.) Kon-Bo yacos
B ceMecTpe (aK.4.)
5 cemectp

O01masi Tpy10eMKOCTh | 3a4. e]. 10 10

aK.4. 360 360
N3 Hux:
Yacel ayquTopHO# padoTsl (Bcero): 134 134
Jlexuun 50 40
[IpakTuueckue 3aHATHS 84 40
JlabopaTopHble / TpaKTUYECKHUE 3aHATHUS 0 0
0 MOATPYIIaM
Yacbl BHeayIUTOPHO padoThl, BKJIKOYAs 226 226

KOHCYJIbTALMHU, HHYI0) KOHTAKTHYI0 padoTy

U CAMOCTOAITEIbHYI0 padoTy 00y4arierocs
Buna npomexxyTodHoii artectanuu (3a4et, 1ud. DK3aMeH
3a4er, HK3aMEH)




3. Conep:kaHue QM CHUATIINHbBI

Tabnuma 2
Ne TemaTuka yueOHBIX BCTped Buns! aynuropHoit Hroro
paloThI (B aK.4ac.) | ayIUTOPHBIX
- = aK.4acoB
E = 10 TEME
= =
<} ~
o | 2o 3
= L= =
8| &8 2
© O
= 2 S T B
=~ < = H
= = & = 5
= & o ¥
2 | 3 |8 3 FE
[} o S & o
= |FE | B E &
1 2 3 4 5 6
1 KomnnekcHpie uncia. @yHKIIMHA KOMITJIEKCHOTO 6 8 0 14
IIEPEMEHHOT O
2 JuddepenurpoBanue u UHTETPUPOBAHHE 8 | 12 0 20
(GyHKINN KOMIIEKCHOTO TIEPEMEHHOTO
3 BekropHas anrebpa 1 371€MEHTHI 4 8 0 12
muddepeHIranbHON reoMeTpun
4 [TonsATHE TeH30pa U 3aKOH MPeoOpPa30BaHUs €ro 4 8 0 12
KOMITOHEHT
5 Tenzopnas anredpa 4 8 0 12
6 BekTopHbIi 1 TEH30PHBIN aHAIU3 8 12 0 20
7 OnpeneneHne HHTErPATbHBIX YPaBHEHUH. 4 4 0 8
OCHOBHBIE TUITBI YPaBHEHUI
8 NHurerpanbusie ypaBHeHuss Ppenronbma 4 8 0 12
9 ®Oynkiuonan. Bapuamnus QyHKIIMoHaNa U ee 2 4 0 6
CBOMCTBA
10 [Ipocreiimas 3agaya BApHamOHHOIO 4 8 0 12
UCYMCIIEHUS
11 JlocTaTo4HbI€ YCIOBUS YKCTpEMyMa 2 4 0 6
dbyHKIIMOHAIA
Hroro (ak.gacoB) 50 | 84 0 134

4. CucreMa olieHUBaHUSA
OOGyuaromumecsi, He HaOpaBmue 61 Oama B TEYCHHME CEMECTpa WM HE COTJIACHBIE C OIEHKOM,
HOHy‘lGHHOﬁ MO0 UTOraM TCKYUICTO KOHTPOJIA B CECMECTPEC, MPOXOAAT IMPOMCIKYTOUHYHO ATTCCTALIUIO
B (hopme audhepeHIIMPOBAHHOTO 3aUeTa.
[Ipu npoBeneHNN MPOMEKYTOUHOM aTTECTAllU PE3YIbTATHI, TOJYyYCHHbIE 00YYaIOIUMCS B CEMECTPE,
NEePEeBOIATCS B popMaT TPAAUIIMOHHOM OI[EHKH B COOTBETCTBHH CO IIIKAJION MepeBoia OaIoB:

— 60 6ayI0B M MEHEe — «HEYJJOBJICTBOPUTEIBHOY;
— 0T 61 10 75 GannoB — «yJOBIETBOPUTEIBHO;
— 0T 76 10 90 GaIoB — «XOPOIION;

— o1 91 10 100 6a7m10B — «OTITUIHON.
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5. YueOHO-MeTOAMYeCKOEe U MH(OPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI

5.1 JIuteparypa:

1. T'mypman, B. E. PyKkoBOACTBO K peHICHHIO 3a/a4d MO TEOPUH BEPOSTHOCTEH U MATEMATUYECKOM
CTaTUCTHKE: yuyeOHoe nmocodue st By30B. — 11-e u3n., mepepad. u gon. — Mocksa: M3aarenscTBo
Opaiit, 2022. — 406 c. — ISBN 978-5-534-08389-7. — Tekct: snektponnbiii. — URL:
https://urait.ru/bcode/488572 (nara obpamenus: 11.04.2022).

2. AxwuBuc, M. A. TeHnzopHoe ucuucienue: yaeonoe nocooue / M. A. AxuBuc, B. B. 'onpabepr. —
3-e u3n., mepepad. — MockBa: DUSMATIIUT, 2005. — 304 ¢c. — ISBN 5-9221-0424-1. — Tekcr:
anektpoHHeid. — URL: https://znanium.com/catalog/product/110700 (mara oOpatieHus:
11.04.2022). — Pexxum pocTtymna: 1o MoanucKe.

3. Cymun, E. B. JIluddepennuansabie ypaBHeHHs: yueOHO-MeToauueckoe nocodbue / E. B. Cymun,
B. b. IlepcriokoB. — MockBa: HanuoHaJbHBIA HCCIIEN0BATEIbCKUN SIEPHBIM YHUBEPCUTET
«MUDN», 2019. — 168 c. — ISBN 978-5-7262-2546-3. — Tekct: anekrponnsiii. — URL:
https://www.iprbookshop.ru/116394.html (nara o6pamenus: 11.04.2022). — Pexxum gocryma: st
ABTOPHU3UD. MOJIb30BATEIIECH.

4. CsemnukoB, A. I'. Teopust pyHKIUI KOMIUIEKCHON mepeMeHHON: yueOHuK / A. I'. CBEIIHHKOB,
A. H. TuxonoB. — 6-e uza. — Mocksa: DUSMATIINUT, 2010. — 336 c. — ISBN 978-5-9221-
0133-2. — Texkct: snekrponnbiii. — URL: https://znanium.com/catalog/product/544573 (nata
obpamenusi: 11.04.2022). — Pexxum gocTymna: 1o MmoJImucKe.

5.2 DyekTpOHHBIE 00pa30BaTe/IbHbIC PECYPChI:
He TpeGyroTest muist peanu3aiiyl TUCIUTUIAHEI.

6. CoBpemMeHHBIe PO eccHOHATIBHBIE 0a3bI JAHHBIX U MH(POPMALMOHHBIE CTIPABOYHbIE CHCTEMBI:
ObpazoBarenbHas iatdopma KOpaiit. — https://urait.ru/

OnexTpoHHO-0nbOaHoTeuHas cuctema “3HAHUYM”. — https://znanium.com/

baza nannbix IPR Books. — https://www.iprbookshop.ru/

7. JIuneH3HOHHOE M CBOOOJHO pacnpocTpaHseMoe NMPOrpaMMHoOe oOecleuyeHue, B TOM YHCJIe
0TEe4eCTBEHHOT0 MPOU3BOACTBA
MS Office, mmardopma aist anekTporHOro o0ydeHus Microsoft Teams.

8. Texnuveckune CpeACTBA U MATEPUAIBHO-TEXHHYECKOE o0ecneyeHue U CHMIIINHbI
MynsTuMenuiiHas yueOHas ayAuTOpusi JUIsl MPOBENEHHUS 3aHATUN JIEKIIMOHHOTO THIIA OCHAIeHa
CICNYIOIUMHA TEXHHUYECKUMHU CpEJCTBaMU OOYYEHHS W O0OpyJAOBaHHEM: ydyeOHass MeOenb, JocKa
ayIUTOpHAsi, MYJIbTUMEIUITHOE TPOEKIMOHHOE U aKyCTHYeCcKoe 00OpyIoBaHHE, MepCOHAIbHBIN
KOMIIBIOTED.

VYyeOHass ayauTopust Ui TpPOBEACHHS 3aHATUNH CEMHUHApPCKOTO THUINA OCHAIEHA CIeAYIOUIMMHI
TEXHUYECKUMH CPEJCTBAMU 00yUYEHUS U 000pyI0BaHUEM: YdeOHas MeOelb, TOCKa ayUTOPHASI.
Aynuropus IS CaMOCTOSITENbHOM pabOThl OCHAIllEHA CIEAYIOUMMU TEXHUYECKUMHU CpeACTBAMU
o0yuyeHHst U 006opynoBaHHEeM: yueOHast MeOelb, JOCKa ayAUTOpHAs!, MyJIbTUMEANIHOE TPOCKIIMOHHOE
U aKyCTUYECKOE 000PYI0BaHKE, IEPCOHATBHBIE KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
DU3NKO-TEXHUYECKOTO HHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

I'ennagunuk B. b.

KBanrtoBas Teopust
Pabouas nmporpamma
JUTs1 00Y4aroIIUXCsl 110 HAIPaBJICHUIO MTOTOTOBKH
03.03.02 ®usuka, 1151 Bcex npoduiieii moaAroToBKH,
dhopma oOyueHust ouHas



1. Hna}mpyeMLIe pe3yabTaTbl 0CBOCHUA TUCHUIIJINHBI

1.1. Komnerenuum oOyuamomerocs, ¢(opmupyembie B pe3yjbTaTe OCBOCHHS [JaHHOM

JTUCIUILTMHBI
OIIK-1

1.2. MWHaukaTopbl [JAOCTH:KEHHS KOMIIETEHIHii, COOTHECEHHbIe ¢ IUIAHUPYEMbIMU
pe3yJbTaTamMmu 00y4eHus :
B pesynbrare ocBoeHus AucUIIUHBI «KBaHTOBAsI TEOPHs» 00yHarOMUICS JOHKEH MOTYUUTh!

3HAHHA:

— OCHOBHBIE IIOHATHS KBAHTOBOM TEOPHH;

— OCHOBHBIE 3aKOHBI KBAHTOBOM MEXAHUKHU, YBOJIFOLUIO KBAHTOBBIX COCTOSIHUM C TCUEHHUEM
BPEMCHUY;

— CBSA3b KBAaHTOBOW TEOPHUH C KIACCUYECKOU MEXAHUKOM;

— JIEMEHTAPHYIO TEOPHIO MPEICTABICHUN;

— OCHOBBI KBa3UPEIATUBUCTCKON TEOPUH JABUKCHUS YACTULIBI BO BHEILIHEM I10JIC;

— KBaHTOBYIO TEOPHUIO CUCTEM TOXJAECTBEHHBIX YACTHII.

YMeHHUA:

— IIPUMEHATH OCHOBHBIE ITOHATHS U 3aKOHBI TEOPUH ITPU PELICHUH 33/1a4;

— MCCIIEIOBATH MOTYYEHHBIE PE3YJIbTAaThl Ha MPUOJIMKEHHBIX MOACTIAX;

— IPUMEHATH METO/bl TEOPUHU BO3MYILIECHUH;

— IPUMEHATH KBAa3UKJIACCUUYECKUI METOJI PELICHUS 3a/1a4 KBAHTOBOM MEXaHUKY,

— IIPUMEHATH BapUALIMOHHBINA METOJI IIPH PEIICHUH 3a4a4.

HABBIKH:

— HaBBbIKU pabOTHI B paMKaX M3y4aeMbIX METOJIOB;

— MaTEMaTUYECKUM anmnapar KBaHTOBOU TEOPHUHU.

2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMILJIHHBI

Tab6muna 1
Bun yae6HO# paboThI Bcero yacos Kox-Bo yacos B
cemecTpe (aK.4.)
6(8)*
Oo0mas 3a4. eJl. 4 4
TPYA0EMKOCTh qac 144 144
N3 Hux:
Yacbl ayiuTopHoii padoThl (Bcero): 64 64
Jlexun 32 32
IIpakTnueckue 3aHATHS 32 32
Jlaboparopuple / mpakTHueckue 3aHATHSA 10 | 0 0
MOATPYIIIaM
Yacbl BHEAYIMTOPHOI pabdoThl, BKJIIOYASs 80 80
KOHCYJIbTAUMU, HHYK) KOHTAKTHYIO pa6oTy u
CaMOCTOSITEJIbHYIO PA00Ty 00y4aronerocst
Bun npomexyrouHoi arrectanuu (3auet, nud. HuddepenurpoBant
3a4eT, IK3aMEH ) Bl 3a4eT

* B 3aBUCUMOCTH OT MPOQUIIST TOATOTOBKH



3. Coaep:xkanue TUCHUIIMHBI

Tabnuma 2
Ne Temaruka y4eOHBIX BCTpeu Buns! aynuropHoit Hroro
paboTsl (B ak.vac.) ayIUTOPHBIX
aK.4acoB 110
TeMe
= =
5 | g
o | 209 2
S 2 2 =
s |E58
5 ege
=S | £ | 281
g 2 o g )
E |2 |Si:
= = B EE
1 2 3 4 5 6
UYacos B 6(8)* cemectpe 32 32 0 64
KBanrtoBas Teopust 32 32 0 64
1 [ToHATHS KBaHTOBOW TEOPUH 2 0 0 2
2 JIuneitnpie oneparopsl | 0 2 0 2
3 KoHcynpranus nepen 3x3aMeHOM 0 0 0 0
4 M3meHeHne KBaHTOBBIX COCTOSIHHIM C 2 0 0 2
TEYEHUEM BPEMEHHU
5 Bomnosas Gynkims 0 2 0 2
6 Koncynbranus nepen 35Kk3aMeHOM 0 0 0 0
7 Craumonapuoe ypaBaenue [lpenunrepa | 2 0 0 2
8 Cranuonapnoe ypaBuenue lpenunrepa | 0 2 0 2
1
9 Koncynbranus nepen 5Kk3aMeHOM 0 0 0 0
10 DJIEMEHTHI TEOPUH NPEACTABICHUIN 2 0 0 2
11 CranuonapHoe ypaBuenue llpenunrepa | 0 2 0 2
2
12 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
13 Teopust MOMEHTOB | 2 0 0 2
14 CraunonapHoe ypasHenue Lllpeaunrepa | 0 2 0 2
3
15 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
16 Teopust MOMEHTOB 2 2 0 0 2
17 Teopuss MOMEHTOB 0 2 0 2
18 Koncynbranus nepen 3Kk3aMeHOM 0 0 0 0
19 JIBM>KEHUE YacCTHUIIbI B [IEHTPAJILHOM 2 0 0 2
noJie
20 KonTtposbHas padota 0 2 0 2
21 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
22 [TpuGnm>xeHHBIE METOIBI KBAHTOBOM 2 0 0 2
teopun |
23 JIBr>KeHME YacCTHUIIbI B [IEHTPAILHOM 0 2 0 2
nosie 1
24 Koncynbranus nepen 5Kk3aMeHOM 0 0 0 0




25 [Tpubnm>xeHHBIE METOIBI KBAHTOBOM 2 0 0 2
Teopuu 2
26 JIBr>KeHME YacCTHUIIbl B [IEHTPAILHOM 0 2 0 2
nose 2
27 Koncynpranus nepen 35Kk3aMeHOM 0 0 0 0
28 OCHOBBI PENSATUBUCTCKON Teopuu 1 2 0 0 2
29 KBasuknaccuaeckoe mpuOImKeHne 0 2 0 2
30 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
31 OCHOBBI PENSTUBUCTCKOM TeOpUH 2 2 0 0 2
32 Teopust Bo3My1ieHui 1 0 2 0 2
33 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
34 OCHOBBI PENSATUBUCTCKON TEOPHUU 3 2 0 0 2
35 Teopus BO3MyIIEHUN 2 0 2 0 2
36 Koncynbranus nepen 35Kk3aMeHOM 0 0 0 0
37 KBaHTOBast TEOPUS TOKIAECTBEHHBIX 2 0 0 2
vactul 1
38 YpaBuenue Jupaxa 1 0 2 0 2
39 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
40 KBaHTOBast TEOPHS TOKIAECTBEHHBIX 2 0 0 2
JacTul 2
41 YpaBHenue /{upaka 2 0 2 0 2
42 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
43 Bropuunoe kBaHnTOBaHue 1 2 0 0 2
44 ToXnecTBEHHBIC YaCTUIIEI 0 2 0 2
45 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
46 BropuuHoe kBaHTOBaHuUE 2 2 0 0 2
47 IIpoBepka qomaniHux 3agaHum 0 2 0 2
48 Koncynpranus nepen 35Kk3aMeHOM 0 0 0 0
49 JuddepeHpoBaHHbIN 3a4ET 0 0 0 0
Wroro (ak.yacoB) 32 32 0 64

* B 3aBUCUMOCTH OT MPOQUIIST TOATOTOBKH

4. CucremMa olieHUBaHHUS.
OOyuarommecs, He HabOpaBime 61 Oamna B Te4eHHWE ceMeCTpa, WM HE COTJIACHBIE C OIICHKOM,
MIOJTYYCHHOM MO0 UTOT'aM TEKYIIIETO KOHTPOJISI B CEMECTPE, MPOXOIST IPOMEKYTOUHYIO aTTECTAIHIO B
dopme nuddepeHIpoBaHHOTO 3a4ETa.
[lpy mpoBeACHWHM TPOMEKYTOUHOW aTTECTAI[MH pPE3YJAbTAThl, IOJyYeHHBbIE OOYyYaroIUMCS B
ceMecTpe, MepeBosATcsS B (opMar TPagUIIMOHHOW OIIEHKH B COOTBETCTBUM CO IIKAJIOW MepeBoja
0asioB:

— 60 6ayI0B M MEHEe — «HEYJJOBJICTBOPUTEIBHO;

—otT 61 10 75 6ayIOB — «yIOBIETBOPHUTEILHOY;

— 0T 76 10 90 GaIoB — «XOPOILION;

— 01 91 go 100 6ayI0B — KOTIUYHOY.

5. YueOHO-MeTOAMYeCKOEe U MH(POPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI

5.1 Jluteparypa:
OcHoBHas1 JInTEepaTypa:
1. Jlanmay JI.JI. Teopernueckas ¢usuka : yued. mocodue mist ¢us. cruern. yH-ToB / Mocksa :
Hayka, 1974. T. 3: KBantoBas Mexanuka. Hepensrusucrckas teopus.



2. JIsBoBcKkui A. OTnuyHast KBaHTOBast MexaHuKa = Quantum physics : yae6HOe mocodue : B
2 4. / mepeBon ¢ anrymiickoro H. JIucoBoit. Mocksa : Aneninaa HOH-(GukIH, 2019.

JlonotHUTE/ILHASI JIUTEPATypa:

1. banamos, B. B. Kypc kBanToBo#t mexanuku / B. B. bamamos, B. K. JlonruHoB. — 2-¢ u3g. —
NxeBck : MHCTUTYT KOMIIBIOTEPHBIX HccaenoBanuil, 2019. — 336 c. — ISBN 978-5-4344-
0603-1. — Texkcr : 21eKTpOHHBIN // DnekTpoHHO-OMOMMoTeuHast cuctema [IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/91940.html (mata ob6pamenus: 12.11.2022). —
Pexxum goctymna: ajist aBTOpU3HUP. MOJb30BaTeNeH

2. Tonmaues, B. B. OcHOBbI KBaHTOBOW MeXaHUKH : yueOHOe nocobue / B. B. Tonmaues, A. A.
®enotoB, C. B. ®enoroBa. — Mocksa, MkeBck : PerynspHas U xaoTuyeckas TUHAMUKa,
WNHcTuTyT KOMIBIOTEpHBIX UccienoBanuid, 2019. — 240 c. — ISBN 978-5-4344-0754-0. —
Tekcr : anexTpoHHBIH // InexkTporHO-0nOmoTeyHas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/91974.html (mata obpamenus: 12.11.2022). — Pexxum goctyma:
JUIsL aBTOPU3UP. TIOJIb30BaTeNel

3. Tapdenos, Il. C. KBanToBas MexaHUKa : METOJUYECKOE MOCOOME K TMPAKTUKyMy IIO
kBanToBoM (usuke / I1. C. [Tapdpenor. — Cankr-Iletepoypr : Yausepcurer U'TMO, 2012.
— 133 ¢. — ISBN 2227-8397. — TeKcCT : 3JEeKTPOHHBINA // DIEKTPOHHO-OMOIMOTEUHAs
cucteMa IPR BOOKS : [caiitr]. — URL: http://www.iprbookshop.ru/66502.html (maTa
obpamienus: 12.11.2022). — PexxuM poctyna: Ui aBTOPU3UP. MOJIb30BaTeNei

4. Benpunckuii, P. B. KBantoBas mexanuka : yaeonuk / P. B. Beagpunckuii. — PocroB-Ha-Jlony
: M3narensctBO FOxHOTO enepansHoro ynusepcurera, 2009. — 384 c. — ISBN 978-5-
9275-0706-1. — TekcT : 25eKTpOoHHBIH // DnekTpoHHO-0nbmoreunas cucrema IPR BOOKS
: [caiiT]. — URL: http://www.iprbookshop.ru/46976.html (mata obpamenus: 12.11.2022). —
Pexxum goctymna: st aBTOpU3HUP. MOJIb30BATEICH.

5. ApunmreiiH, D. A. DieMeHTHl TeopeThdeckod ¢u3uku : yuyeOHoe mocobue / D. A.
ApwuniureitH. — Tiomens : TromI['Y, 2011. — 164 c. — ISBN 978-5-400-00524-4. — Tekcr :
SNeKTpOoHHBIN /  Jlamb @ smekrpoHHO-OMOnmoreynas  cucrema. —  URL:
https://e.lanbook.com/book/109687 (mata obpamenus: 17.11.2022). — Pexum nocryma: ajis
aBTOPU3. IIOJI30BATEIICH.

5.2 DyekTpOoHHBIE 00pa30BaTeIbHbIC PECYPChI:
1. Kanpkynstop MaTerpanos — https://www.integral-calculator.ru/.
2. Kanskynsrop [IponsBonnsix — https://www.derivative-calculator.net/.
3. [TocTpoenue rpadukoB QPyHKIUN OHIIAMH — http://Www.yotx.ru/.

6. CoBpemeHnHble mnpodeccMOHANbHBbIE 0a3bl JAHHBIX W HH(OPMALUOHHLIE CIPABOYHbIE
CHCTEMBbI:
He ucnonb3yrorcs

7. JIunieH3MOHHOE ¥ CBOOOJHO pacnpoCTpaHsieMoe NMPOrpaMMHOe olecrnieyeHue, B TOM YHCJIe
0TEe4eCTBEHHOTI0 MPOU3BOACTBA
MS Office, mmardgopma s snekTponHoro ooydenust Microsoft Teams.

8. Texnuveckune CpeACTBAa M MATEPUAIBHO-TEXHHYECKOE o0ecneyeHue TUCHMIIINHbI

MynsTuMenuitHass ydeOHas ayAuTOpHsl JUIsl TMPOBEICHUS 3aHSATUN JIEKIHMOHHOTO THUIA
OCHAIIIeHA CJICTYIONTUMHU TEXHUYECKIUMH CPEICTBAaMU 00ydeHUs M 000pyJ0BaHUEM: ydeOHas MeOeb,
JOCKa ayauTOpHas, MYJIbTHMEIUHHOE TMPOCKIIMOHHOE M aKyCTUYECKOe 00OpyaoBaHUE,
MEePCOHAIIbHBIA KOMITBIOTED.

MynbpTuMenuiiHas y4yeOHasi ayAuTOpusi A THPOBENEHUS 3aHATUH CEMHMHApCKOTO THIA
OCHAIIICHA CJICTYIONTUMHU TEXHUYECKIUMH CPEICTBAMU 00y4deHUs 1 000py0BaHUEM: yueOHas MeOeb,
JIOoCKa ayauTOpHas, MYJIbTHMEIUHHOE TMPOCKIIMOHHOE M aKyCTHUYECKOe 00OpyaoBaHUE,
MEePCOHAIIbHBIA KOMITBIOTED.



Aymutopust sl CaMOCTOSITENBHONH pabOThl OCHAIIEHA CIEAYIOIIMMH TEXHUYECKUMU
cpencTBamMu OOy4eHHS M 000pYy/IOBaHHEM: yueOHast MeOelb, JOCKa ayTuTOpHAs, MyIbTUMEIUNHOE
MPOEKIIMOHHOE U aKyCTUYECKOE 000PYI0BaHHE, IEPCOHAIBHBIE KOMITBIOTEPHI.
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¢dbopma oOyueHus: ouHast



1. Hna}mpyeMLIe pe3yabTaTbl 0CBOCHUA TUCHUIIJINHBI

1.1. Komnerenuum oOyuamomerocs, ¢(opmupyembie B pe3yjbTaTe OCBOCHHS [JaHHOM
mucoumanabl: OITK-1.

1.2. HuaukaTopbl JAOCTHKEHMS] KOMIIETEHIHI, COOTHECEHHble ¢ IJIAHUPYEMbIMH
pe3yJibTaTamMu 00y4eHHs :
B pesynbrare OCBOCHMS IUCHMUIUIMHBI <«JIMHEHHbIE W HEJIWHEHHBIE ypaBHEHUS»
00yYaromuncs T0JKEeH MOTYYHUTh:
3HAHUSA:
KJ1accu()UKaMU YpaBHEHUH B YACTHBIX MPOU3BOIHBIX
METOJIOB pELIeHHs] OCHOBHBIX KIAaCCUYECKUX YPaBHEHHMI MaTeMaTH4eCKON (hU3UKH,
TEOPHUH CHEIHATBHBIX (QYHKIIMN
yYMeHMS:
3alMCbIBATh HAYAJIbHBIC W T'PaHUYHBIC YCJIOBUA JIA KPACBBIX 3aJ1a4 MpPH OIMMCAHUHN
Pa3IUYHBIX (PU3MYECKUX MPOIIECCOB
YIIPOLIATh YPABHEHUS C IOMOIIBIO 3aMEHBI [IEPEMEHHOU
pemarh KpaeBble 3amaud M 3agayu Komm a1t TMHEHHBIX YpaBHEHHH C YaCTHBIMHU
MMPOU3BOAHBIMU IECPBOr0O M BTOPOro mopdgaKa € HMCIOJIb30BAHUCM COOTBCTCTBYIOLICTO YCJIOBHUAM
MeToaa
HABBIKH:
Bnanenue MmeToiaMu OCTPOEHUS MaTEMaTUYECKUX MOJIesen
Brnagenne mertomom Oerymux BONH i perieHus 3aaad Komm s ypaBHEHUI
TUTIEPOOTUYECKOTO TUTIA
Brnanenue MeToioM paszielieHus IEPEMEHHBIX I PELIECHHS KPAaeBbIX 3a1a4
Bnanenue metonom ¢hyHkuwmii ['prHa (MCTOUHMKA) JUTsI PEIICHUsI KPAeBbIX 3a71a4 U 3a/1a4
Ko
Bnanenue mMeTosoM MHTErpanbHbIX MpeoOpa3oBaHU IS pelleHusl KpaeBbIX 3a1ad U
3aaau Ko
Bnanenue HaBbIkaMu pelIeHUs KpaeBbIX 3a4ay JJis YpaBHEHUH C YaCTHBIMHU
IMPpONU3BOAHBIMH,

2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMILIHHbI
Tab6muna 1

Bun yae6HO# paboThI Bcero yacos Kox-Bo yacos B
cemecTpe (aK.4.)
5(7)* cemectp

Oo0mas 3a4. eJl. 4 4
TPYA0EMKOCTh qac 144 144
N3 Hux:

Yacbl ayiuTopHoii padoThl (Bcero): 68 68
Jlexun 34 34
IIpakTuueckue 3aHATHS 34 34
Jlaboparopuple / mpakTHueckue 3aHATHSA 10 | 0 0
MOATPYIIIaM

Yacbl BHEAYIMTOPHOI pabdoThl, BKJIIOYAS 76 76

KOHCYJIbTALMH, HHYI0 KOHTAKTHYIO padoTy u
CaMOCTOSITEJIbHYIO PA00Ty 00y4aronerocst
Bun npomexyrouHoi arrectanuu (3auet, nud. HuddepenurpoBant
3a4eT, IK3aMEH ) Bl 3a4eT




3. Coaep:xkanue TUCHUIIMHBI

Tabnuma 2
Ne Temaruka y4eOHBIX BCTpeu Buns! aynuropHoit Hroro
paboTsI (B ak. 4ac.) ayIUTOPHBIX
aK. 4acoB I10
TeMe
= =
= 2
5 Z
ol ~ »
L S o c%
_ |2 |gez
= s g E H
= X o
5 | & |$2¢
= = BB E
1 2 3 4 5 6
UYacos B 5(7)* cemectpe 34 34 0 68
JIvHeitHbIe 1 HEJTMHEWHBIC YPaBHEHUS 34 34 0 68
1 ®dusnueckue 3a1a4u, NPUBOIALIUE K 2 0 0 2
YPaBHEHHUSM B YaCTHBIX NPOU3BOIHBIXE
3aHsTHe 1
2 du3nyecKue 3a1auu, MPUBOASAIINE K 0 2 0 2
YpaBHEHUSM B YACTHBIX MPOU3BOJIHBIX
3 Knaccudukanus YUII. Ilpuenenune 2 0 0 2
VYUII BToporo nopsiaka K
KaHOHUYECKOMY BHUY
4 IIpusenenune YUII BToporo nopsiaka x 0 2 0 2
KaHOHUYECKOMY BHUY
5 Meronp! pemenus  3amad s Y UII 2 0 0 2
NIEPBOT0 MOPSIKA.
6 Meronp! pemienust 3amay g YUl 0 2 0 2
IIEPBOT0 NOPSJIKA.
7 Koncynpranus 0 0 0 0
8 Mertoa Geryniux BOJH MPH peIICHUH 2 0 0 2
3aJ1a4 runepOoINIEeCcKOro TUMa.
9 Mertoa Geryniux BOJH MPH PeIICHUH 0 2 0 2
3aJ1a4 runepOoINIecKOro TUMa.
10 KoHncynpranus 0 0 0 0
11 Pemienue nonyorpaHUYE€HHBIX KPAECBBIX 2 0 0 2
3a/1a4 rUnepO0IMYECKOro THIIA
12 Pemienue nonyorpaHUYE€HHBIX KPAECBBIX 0 2 0 2
3a/1a4 rUnepO0IMYECKOro THIIA
13 KoHncynpranus 0 0 0 0
14 Merton pa3zenieHusl IEPEMEHHBIX TMpU 2 0 0 2
pELIEHNH OTPaHMYEHHBIX KPaeBbIX 3a4a4
TUTIEPOOTUYECKOTO TUTIA
15 Merop pa3neneHus IEPEMEHHBIX IPU 0 2 0 2
pELIeHUH OTPaHHUYEHHBIX KPaeBbIX 3a7a4
TUIEepO0INYECKOT0 THUTIA
16 Koncynpranus 0 0 0 0




17 YpaBHeHHs mapaboIMIECKOro THTIA . 2 0 0 2
[IpuHIMI MakcUMyMa.
18 KpaeBrble 3amaun 11 ypaBHEHUH 0 2 0 2
napabonudeckoro Tuma .Meroa
paszeneHus NepeMeHHbIX
19 KoHncynpranus 0 0 0 0
20 HeonHnopoansie kpaeBble 3a1a4u J1st 2 0 0 2
ypaBHEHHUI 1MapabOIMYECKOT0 THIIA
21 Heonnopoansie kpaeBble 3aa4u 111 0 2 0 2
ypaBHEHHUI apabOIMYECKOT0 THIIA
22 Koncynpranus 0 0 0 0
23 3agava Ko my1st ypaBHeHUIH 2 0 0 2
napaboIMYECKOTO TUTIA
24 3agava Ko my1st ypaBHeHUH 0 2 0 2
napaboINYECKOTO THTIA
25 Koncynpranus 0 0 0 0
26 @yHIaMEHTAIbHBIE PEILICHNS ypaBHEHUN | 2 0 0 2
SJUIMITHYECKOrO TUNa
27 @yHIaMEeHTalbHbIE pellieHns ypaBHeHu# | 2 0 2
SJUIMITHYECKOrO TUNa
28 KoHncynpranus 0 0 0 0
29 NHTterpanbHOE NpeicTaBieHUE 2 0 0 2
rapMOHUYECKUX QyHKUUH. OyHKINSA
MCTOYHMKA I KpPaeBbIX 3a]a4
AIUIUTAYECKOTO THUTIA
30 HHuterpanbHOe NpeacTaBiIcHUE 0 2 0 2
rapMoHHYeCKuX QpyHKIui. OyHKIUS
MCTOYHMKA JJIS KPAaeBbIX 3a]a4
SJUIMTUYECKOTrO THUIIA
31 KoHncynpranus 0 0 0 0
32 [IpumeneHue crienuaabHbIX PYHKITUN 2 0 0 2
JUIs peleHus KpaeBbIx 3anay Y YUl
33 [IpumeHeHue crienuanbHbIX PYHKITUN 0 2 0 2
JUIs peleHus KpaeBbIx 3anay Y Yl
34 Koncynpranus 0 0 0 0
35 MeToap! HHTErpaJIbHBIX IPeoOpa3oBaHuii | 2 0 0 2
36 MeTopl HHTErpabHBIX NTpeodpazoBanuii | 0 2 0 2
37 Koncynpranus 0 0 0 0
38 MeToap! HHTErpaJIbHBIX PeoOpa3oBaHuii | 2 0 0 2
39 MeToapl HHTErpaATBbHBIX NTpeobpazoBanuii | 0 2 0 2
40 KoHncynpranus 0 0 0 0
41 Meronp! pemiennit HenmuHeHbIX YUIT 1 | 2 0 0 2
NopsiiKa
42 Meronp! pemiennit HenmuHeHbix YUII 1 | 0 2 0 2
NopsiiKa
43 KoHncynpranus 0 0 0 0
44 Henuneitnpie YUII 2 nopsnka u Bblie 2 0 0 2
45 Henuneiinbie YUII 2 nopsinka 0 2 0 2
46 Koncynpranus 0 0 0 0




47 UucreHHbIe METOIbI PEIICHUS 2 0 0 2
HEJIMHENHBIX YPaBHECHUN
MaTeMaTU4eCKOu (PU3MKH.
48 Koncynpranus

49 UucaeHHble METOIBI PEIICHUS 0 2 0 2
HEJIMHENHBIX YPaBHECHUN
MaTeMaTH4eCKOn (PU3UKHU.HUI
MaTeMaTHYECKON (PU3HKH.

S
(e}
(e}
S

50 Koncynpranus 0 0 0 0
51 JuddepeHnpoBaHHbIi 3a4ET 0 0 0 0
Hroro (ak.4acoB) 34 34 0 68

* B 3aBUCHUMOCTH OT MPOGUIIS TOATOTOBKH

4. Cucrema olleHUBAHMS.
OO6yuarommecsi, He HaOpaBmue 61 Oamra B TeYeHHE CEeMeCTpa, WM HE COTJIACHBIE C OIICHKOM,
MOJTYYEHHOM MO0 UTOTaM TEKYIIET0 KOHTPOJIS B CEMECTPE, POXOAT MPOMEKYTOUHYIO aTTECTAIUIO B
dbopme nuddepeHITMPOBaHHOTO 3aYeTa.
B cnyuae, ecnu oOydaroniuecss BHUMATENIbHO MPOYUTAIOT TaHHBIM JOKYMEHT M 00OpaTsAT BHUMAaHHE
Bepmmmanaa B.E. Ha 3TOT MyHKT, OHU HMEIOT MPABO MOJIYYUTh aBTOMATOM TOJIOKUTENBHYIO OIICHKY
M0 TMCIMIUIMHE HE HIDKE «XOopomio» (Ha BeIOOp mpenoaaBarens). O0patuthesa k Bepmununy BL.E.
HY>KHO HE TO3JHEE JTHS IK3aMeHa (COTJIACHO TEKYIIEMY PACIIUCAHUIO CECCUH).
[Ipy npoBeAeHMM NPOMEXKYTOYHOW AaTTECTAllMM pEe3yibTaThl, MOJyYEHHBIE OOy4arolmumcs B
ceMecTpe, MepeBosATCsS B (opMar TPaJUIIMOHHOW OIICHKH B COOTBETCTBUH CO IIKAJIOW MepeBoja
0asioB:

— 60 6ayI0B M MEHEe — «HEYJJOBJICTBOPUTEIBHOY;

—otT 61 10 75 6ayIOB — «yIOBIETBOPHUTEILHOY;

— 0T 76 10 90 GaIoB — «XOPOIION;

— 01 91 go 100 6ayI0B — KOTIUYHOY.

5. YueOHO-MeTOAMYeCKOEe U MH(POPMAITMOHHOE 00ecTieYeHre JUCHMIITTHHBI

5.1 Jluteparypa:

1. Jlecun, B. B. YpaBHenus marematnueckoit ¢pusuku : yaeoHoe nocodue / B. B. Jlecun. - Mocksa
: KYPC : UIH®PA-M, 2020. - 240 c. - ISBN 978-5-906818-61-4. - Tekcr : anexktpoHHbIi. - URL:
https://znanium.com/catalog/product/961832 (mara obpamenus: 01.04.2022). — Pexum nocryna:
IO TIOJTITHCKE.

2. Bnagumupos, B. C. YpaBHeHnus mareMaTrueckoi (pu3uku : yueOHUK a7 By30B / B. C.
Brnagumupos, B. B. XKapunos. - 2-e uza., crep. - Mocksa : DUSMATIIUT, 2008. - 400 c. - ISBN
978-5-9221-0310-7. - Tekcr : anexktponHsbIid. - URL: https://znanium.com/catalog/product/169279
(mara oopamenus: 01.04.2022). — Pesxxum 1ocTyIa: 1mo moamucKe.

5.2 DuiekTpoHHbBIE 00pa3oBaTebHbIE PECYPChI:

http://elibrary.ru/defaultx.asp
http://www.tmnlib.ru/jirbis/index.php?option=com_bookmarks&Itemid=6119&task=view&
1d=1449

http://link.springer.com javascript:void(0);

6. CoBpemeHnHble mnpodeccMoHANbHbIE 0a3bl JAHHBIX W HH(OPMALUOHHbIE CIPABOYHbIE
CHCTEMBbI:
He ncnonb3yroTcst B JaHHOW AMCIUILIAHE.



7. JIueH3MoHHOEe W CBOOOJHO PACHpPOCTPaHsieMoOe NMPOrpaMMHOe ofecnevyeHue, B TOM 4YHUCJIe
0TeYeCTBEHHOI0 MPOM3BO/ICTBA
MS Office, natdopma 11 snekTpoHHoro odyyenus Microsoft Teams.

8. Texunueckue CpeacTBa U MATEPUAJTBbHO-TEXHUYECCKOEC o0ecmeyeHue AUCHHUIIJIMHBI

YyeOHast ayTuTopus AJis TPOBEICHUS 3aHATHI JIEKIIMOHHOTO TUTIA OCHAIICHA CIIETYIOIIMMHU
TEXHUYECKUMH CPEJICTBAMU 00yUYeHUS U 000pyI0BaHUEM: yueOHas MeOeb, TOCKa ayAuTopHas (Ha
75 mocaiouHBIX MECT, OCHAIIICHHAsI MEJIOBOM JTOCKOH ).

VYyeOHast ayuTopus Jis TPOBECHUS 3aHATUI CEMUHAPCKOTO THUITA OCHAIIEHA CIIEAYIONTUMU
TEXHUYECKUMH CPEJICTBAMU 00yUYeHUs U 000pyI0BaHUEM: yueOHas MeOelb, TOCKa ayAuTopHas (Ha
30 mocai0YHBIX MECT, OCHAIIICHHASI MEJIOBOM JOCKOH ).

Aynuropus JUisi cCaMOCTOATEIbHOW pabOThl OCHAIEHa CIEAYIOUIUMHU TEXHUYECKUMHU CpPEACTBAMU
oOyueHuss u oOopymoBaHueM: yueOHass MmeOenb, JIOCKa ayauTOpHas, MYJIbTHMEIUHHOE
MPOEKIIMOHHOE U aKyCTUYECKOE 000PY0BaHHE, IEPCOHAIbHBIE KOMITBIOTEPHI.



OI'AOY BO «TromMeHCKH TOCYIapCTBEHHBIN YHUBEPCUTET

YTBEPXJIEHO

3amMecTUTENIeM JUPEKTOPA
DU3NKO-TEXHUYECKOTO0 HHCTUTYTA
Kpekosbim C.A.

PA3PABOTUMK

Cemuxun B.1.

OBILA ST ®U3UKA — IABOPATOPHBIN IIPAKTUKYM (PA3JIEJT 1)
Paboyas mporpaMma AUCHUTUIAHBL
111 00y4aroIUXCcs M0 HAPABJICHUSM MOATOTOBKU
03.03.02 ®usuka, 17151 Bcex npoduiieil HapaBIeHUs MO OTOBKH;
16.03.01 Texuuueckas gpusmka, 1 Bcex NpoQuiieii HanpaBIeHUs MOATOTOBKH;
dbopma oOyueHus ouHast



2

1. Hna}mpyeMLIe pe3yabTaTbl OCBOCHUA TUCIHUIIJINHBI

1.1. Komnerenuum oOyuamomerocs, ¢(opmupyembie B pe3yJbTaTe OCBOCHHS [aHHOM
AUCHMILIUHBI:

e 03.03.02 ®dusuka: OIIK-2;

e 16.03.01 Texuuueckas ¢puzuka: OITK-3.

1.2. HWHauKaTOpbl [OCTHKEHHS KOMIIETEHIHi, COOTHECEHHbIE ¢ IUIAHHPYEMBIMH
pe3yJbTaTamMu 00y4eHus :

3HaHUs: OCHOBHBIC MMOHATHSA, 3aKOHBI U (POPMYIIBI MEXaHUKHU, YCIOBHS UX NPUMEHHUMOCTH,
UX TEOPETUYECKOE U IKCIEPUMEHTAIbHOE 00OCHOBAHUE.

YMeHusi: TpuUMEHATH (PyHAaMEHTaJIbHBIC 3aKOHBl MEXaHUKH K pEIIeHUI0 3ajaad
TEOPETUYECKOr0, SKCHEPUMEHTAIBHOIO M MPHUKIATHOTO XapaKTepa, BBINOJIHATH (QU3NYECKHUE
U3MEPEHUsT M OILICHMBATh IIOJlydyaeMble pe3yJabTaTbl, OOOCHOBBIBATH METOIUKY (DHU3MUYECKHX
U3MEPEHUI U OIICHUBATh UX METOJMYECKYIO OTPEIIHOCTb.

HaBbiku: penieHrs KOHKPETHBIX 3a/a4 M3 Pa3HBIX 00JIACTEH MEXaHUKH, TTOMOTAOIIUX B
JaIbHEWIIEM pellaTh WHXKEHEPHO-NPOU3BOJICTBEHHbIE M Hay4yHbIE 3aJaud; pabOThl C MPOCTHIMU
U3MEPUTENIbHBIMA MPHOOpaMH M 3KCIIEPUMEHTAIBHOW —ammapaTypod; BIAJACHUS METOAAMHU
00paboTKH ¥ 0pOpMIICHUS PE3YJIHTATOB SKCIIEPUMEHTA.

2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMUILJIHHbBI

Tabmuma 1
Kos-Bo yacoB
Bun yuebnoit paboTbl Bcero yacoB B cemecTpe (aK.4.)
4 cemecTp
Oo0masn 3a4. e]l. 4 4
TPYAOEMKOCTh qac 144 144
N3 Hux:
Yacel ayauTopHO# padoTsl (BCero): 68 68
Jlexun 0 0
[IpakTrueckue 3aHATHS 0 0
JlaGopaTopHble / TpPaKTUYECKHE 3aHATUS 10 63 68
MOArpynnam
Yacel BHeayIMTOPHOM padoThl, BKJIIOYas
KOHCYJIbTAUMM, HHYI0 KOHTAKTHYI0 padoTy 76 76
1 CAMOCTOAITEJBHYI0 padoTy 00y4aromerocs
Bun npomexxyrouHoit arrectanuu (3a4er, 1ud. JuddepeHurpoBaHHbINR
3a4eT, HK3aMEH) 3a4eT




3. Coaep:xanue TUCHUIIMHBI

Ta0numa 2
Bunel aynuropHoi
paboTHI (B aK.4ac.)
% = Hroro
Neo Temaruka yueOHBIX BCTpeY o | @ § = AYAHTOPHBEX
s 2§ E aK.4acoB
3 g5 % o TeMe
= | £ | 8EELE
=S| 2| &E¢
5 & S5%
= = B B E
1 2 3 4 5 6
1 Omnpenenenye IOTHOCTH TBEPIOTO TeNa. 0 0 4 4
[IpoBepka OCHOBHOTO 3aKOHA IMHAMUKHU
BpAILATEJIBHOTO JBUKEHUS C TIOMOLIBIO 0 0 4 4
MasTHrKa O6epOeka.
3 N3yuenune npereccuu cBOOOTHOTO THPOCKOIIA. 0 0 4 4
4 N3yuenue nemxeHus MasTHuka Makcgesa. 0 0 4 4
5 N3ydenue kaueHus Tesia o HaKJIOHHOM 0 0 4 4
MIJIOCKOCTH KaK MPUMEP TUIOCKOTO JIBHXKCHHUS.
6 Onpenenenre MOMEHTa HHEPIIUHU TEJIa METOJIOM 0 0 4 4
KPYTHJIBHBIX KOJICOaHUA.
7 OnpeneneHne CKOPOCTH MYJIH € MOMOIIBIO 0 0 4 4
OAJTMCTUYECKOTO MAsITHHKA.
8 Omnpenenenne yCKOpEHUs: CBOOOTHOTO MaIeHUS
C TOMOIIIbIO 0O0OPOTHOTO U MATEMAaTHYECKOTO 0 0 4 4
MasiTHUKA.
M3yuenne 3aTyxalonmx KojaeOaHuil. 0 0 4 4
10 | M3y4yeHue pe30oHaHCa BBIHYXACHHBIX 0 0 4 4
KoJie0aHuH.
11 | Onpenenenne Moy ynpyroct Teepaoro rtena. | 0 0 4 4
12 | Onpenenenrie MOAYJIS CBUTa METOAOM 0 0 4 4
KpY4EHHSI.
13 | OnpeneneHnie CKOPOCTH 3ByKa B BO3TyX€. 0 0 4 4
14 | CToJIKHOBEHUS Ha MJIOCKOCTH. 0 0 4 4
15 | IIpoBepka ypaBHeHUsI bepHyuin. 0 0 4 4
16 | KpyrunbHblii MasTHUK [10J1s1, BEIHYK/I€HHBIE 0 0 4 4
TapMOHHUYECKHE KOJICOAHNUS.
17 | I'paBuTalinOHHAsi MOCTOSIHHASL. 0 0 4 4
Uroro (ak.yacoB) 0 0 68 68

4. Cucrema olleHUBAHUS

OO6yuatomuecsi, He HaOpaBxe 61 0aya B TEYEHUE CEMECTPa, UIIH HE COTJIACHBIE C OIEHKOM,
MOJTyYEHHOM M0 UTOTaM TEKYIIETr0 KOHTPOJIS B CEMECTPE, IPOXOAT MPOMEKYTOUHYIO aTTECTAIHIO B
bopme ouggepenyuposannoco 3auema.

[Tpu mpoBeneHUN MPOMEKYTOUHON aTTECTAIlMH PE3yIbTAThl, MOTYYCHHBIE 00YUYArOIINMCS B
ceMecTpe, MmepeBoAsTcss B (hopMaT TPAJAMIMOHHOW OLIEHKH B COOTBETCTBHH CO IIKAJOW MEpeBoja
0aJIoB:
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— 60 6ayI0B M MEHEe — «HEYJJOBJICTBOPUTEIBHOY;
—otT 61 10 75 GayIOB — «yIOBIETBOPHUTEILHOY;
— 0T 76 10 90 GamIoB — «XOPOIION;

— 01 91 go 100 6ayI0B — KOTIUYHOY.

5. YueOHO-MeTOAMYeCKOEe U MH(POPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI

5.1. Jluteparypa:

1. CuByxuH, [I. B. O6umwmii kypc ¢pusuku: Yuedbnoe nocodue st By30B: B 5 Tomax. Tom 1:
Mexanuka / CuByxuH J[.B. — 6-¢ u3x., crep. — MockBa: DUSMATIINT, 2014. — 560 c. — ISBN
978-5-9221-1512-4.

2. 3ommepdensa, A. Mexanuka / A. 3ommepdensa; nepeBon T. E. Tamm; mox penakiueit /1.
B. CuByxuna. — 2-e u3n. — IDkeBck: PerynspHas m xaoruueckas IuHamuka, HMHcCTUTYT
KOMIBIOTEPHBIX uccienoBanuid, 2019. — 368 c. — ISBN 978-5-4344-0792-2.

3. OcHoBBI MexaHUKHU: yaeOHoe ocobue / C. @. Anyn, O. I'. JloktuoHosa, B. 1. Mumienko,
E. H. ITonmutoB. — 2-¢ u3n., nepepad. u gomn. — Mocksa: UHOPA-M, 2022. — 248 ¢c. — ISBN 978-
5-16-012872-6. — Texkcrt: snektpoHHbiii. — URL: https://znanium.com/catalog/product/1862056
(mara obpamenus: 06.05.2022). — Pexum goctyna: mo MmoJII1cKe.

4. I'punbepr, S. C. Mexanuka / §. C. I'punGepr, D. A. KomeneB. — HoBocubupck: HI'TVY,
2013. — 140 c¢. — ISBN 978-5-7782-2243-4. — Tekct: oamektpoHHsii. — URL:
https://znanium.com/catalog/product/546363 (mara oopamienus: 28.04.2022). — Pexum qoctyna: mo
TIOJTITHICKE.

5. Ay6posckuii, B. I'. Mexanuka, TepMOAMHAMHIKA U MOJICKYJIsipHas pU3UKa: COOPHUK 33124
u npumepsl ux pemenns / B. I'. Jlyoposckuii, I'. B. XapmamoB. — HoBocubupck: HI'TY, 2010. —
176 c¢. — ISBN  978-5-7782-1410-1. —  Texkct: osnekrponusii. —  URL:
https://znanium.com/catalog/product/546145 (nara oopamenus: 06.05.2022). — Pexxum noctymna: mno
TIOJIIHCKE.

6. 'puropreB, b. B. OcHOBbI MaremaTH4ecKoil 0O0pabOTKH pe3ynbTaTOB (PU3HUKO-
TEXHUYECKUX M3MEPEHUil: yueOHO-METOMUECKOoe Moco0ue il CTYJCHTOB €CTECTBEHHO-HAYYHBIX
Harnpasienuii / b. B. I'puropses, C. I'. Hukynun, E. B. 3aiines; Trom. roc. yH-T, Dus.-tex. un-T, Kad.
pacxogomerpun HedTH U raza. — Tromens: M3a-Bo Tiom. roc. yu-ta, 2018. — 32 ¢. — URL:
https://library.utmn.ru/dl/PPS/Grigoryev_Nikulin_Zaytsev_649 UMP_2017.pdf (nata oGpamenus:
08.05.2022). — Pexxum noctyna: mo napoutto u3 cetu HTepHer (ureHue).

9. Bpy6nenckas, I'. B. ®usuka. [Ipaktukym: yue6. mocobue / I'. B. Bpy6nesckas, U. A.
I'onuapenko, A. B. npromonok [u ap.]. — Munck: HoBoe 3nanune; Mocksa: UTH®PA-M, 2012. —
286 c.: min. —ISBN 978-985-475-487-1 (HoBoe 3nanue); ISBN 978-5-16-005340-0 (MHDPA-M). —
Tekct: anekrponHsii. — URL: https://znanium.com/catalog/product/252334 (mara oOpaiieHus:
21.04.2022). — Pexxum mocTyma: mo MoIucKe.

5.2. DyekTpoHHbBIE 00pa3oBaTebHbIE PeCYpPChI:
Jis u3y4eHus TUCIUTUIUHEI He TPEOYIOTCSI.

6. CoBpemeHHble mnpodeccuoHaNbHbIe 0a3bl JaHHBIX M HMH(OPMAIMOHHbIE CHPaBOYHbIE
CHCTEMBbI:

Springer — ®I'BY «'ocynapcTBeHHas myOauuHas HayqHO-TeXHHUecKas oubnmoreka Poccun»
— https://rd.springer.com/

JSTOR — ®I'BY «locynapcTBeHHas: MyOnuyYHAs HAyYHO-TEXHHUYeCKas Oubamoreka Poccum» —
https://www.jstor.org/

Ycenexu ¢usndeckux Hayk - Poccuiickas Axamemus Hayk (JlocTym mpemocTaBieH depes
noanucky ®T'AOY BO TiomI'Y) - https:/www.ufn.ru/

eLIBRARY — nayunas 6ubnmorexa. — http://elibrary.ru

OnexkTpoHHO-O0ubroreunas cucreMa ZNANIUM. — http://znanium.com
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7. JIuneH3MoHHOEe W CBOOOJHO PACHpPOCTPaHsieMoOe NMPOrpaMMHOe ofeclevyeHue, B TOM 4YHUCJIe
0TeYeCTBEHHOI0 MPOM3BO/ICTBA
LibreOffice, muatdopma 11s 31eKTpOHHOTO 00yUYESHHUS.

8. TexHnueckue cpeacTBa 1 MaTePUATbHO-TEXHUYECKOe o0ecrevyeHne AU CUUIIIMHbI

YyeOnast ayautopusi s TPOBENEHUs 3aHATHI J1a0opaTOpHOTrO THMA OCHAIIeHa
CJICAYIONIMMU TEXHHUUYECKUMH CPEJCTBaMU OOydeHHUs U o0OpyaoBaHHEeM: yyeOHas MeOenb, JocKa
ayJIUTOpHAs, CIIEUaIN3UPOBAHHOE 000y I0BaHHE JIJIsl POBEACHUS MTPAKTUKyMa.

Crnucok cnenuanau3upoBaHHOTO 000PYI0BaAHUS:

e UMHCTPYMEHTAapHil JUIs BBINOJHEHUs JabopaTopHoil pabotsl Ne 1 «Ompenenenue
IUIOTHOCTH TBEPJIOTO TeJay: ITaHT eHIIUPKYIIb, MUKPOMETP; BEChI; HAOOP 00pa3I0B TBEPBIX TET,

e J1aboparopHas YCTaHOBKa MJIsi BBINOJHEHHs JabopaTopHoil pabotel Ne 2 «IIpoBepka
OCHOBHOT'O 3aKOHa JWHAMMKH BpallaTeIbHOTO JBUKEHHS C MOMOIIBI0 MasTHuUKa OOepOexay:
ANIEKTPOHHBIA MHJUIMCEKYHIOMep, MasTHUK OOepOeka, mKuM( C HAMOTAaHHOW HUTHIO, K KOHILY
KOTOPOH npuBsi3aHa miardopma, rpy3uKy, ITaHTCHIUPKYJIb;

e J1abopaTopHas YCTaHOBKa MJIsi BBINOJHEHHs JabopaTopHOoil paboTel Ne 3 «M3yuenue
Ipereccuy cBOOOTHOTO TUPOCKOIIAY: IIEKTPOHHBIH MUJUTUCEKYHAOMED, OJIOK yIpaBIEHHs, CTOWKA,
TUPOCKOII, phlYar ¢ rpy3uKOM, JUCK C YIJIOBOW LIKAJION;

e JabopaTOpHAasl yCTaHOBKAa JUIsl BBITIOJHEHWs J1abopatopHoil paboTel Ne 4 «M3yuenue
JBWKEHUSI MasATHUKa MakcBeiia»: 3J€KTPOHHBIM MUJUITMCEKYHAOMEp, BEpPTHKaJIbHAs CTOMKa C
JIMHEMHOM IIKaJI0i: BEpXHUM KPOHIITEHH C 3JICKTPOMAarHuTOM U KPENEKHbIEC IETANN JJIsl HUTEH, 1Ba
dboTomaTunka (BepXHHUI 1 HIDKHUN ), MasITHUK MakcBesia, CTadbHbIE KOJIbIIA C TPOPE3bIO ISt HUTEH
pa3HbIx Macc (3 mT.);

e JabopaTOpHAasl yCTaHOBKAa JUIsl BBHITIOJHEHWs J1abopatopHoil paboTel Ne 5 «M3yuenue
KauyeHUs TeJia M0 HAKJIOHHOM MIIOCKOCTH KaK MPUMED IMIIOCKOT0 ABMKEHUS»Y: MacCUBHas miaTtdopma
C HAKJIOHHOM TUIOCKOCTHIO M METATMYECKON DPAMKOH; TpH METAIUIMYECKUX NpeaMera (IIapuk,
HWIMHJIP U HWIMHIP C OTBEPCTUEM ), U3MEPUTENbHAS JIUHEHKA;

e JabopaToOpHasl YCTaHOBKA JJIS BBIMOJHEHUs JabopaTopHO paboThl Ne 6 «OnpeneneHue
MOMEHTa WHEPLHU Tella METOAOM KPYTHJIbHBIX KOJEOAHUI»: 3JEKTPOHHBIM MUIUIUCEKYHIOMED,
BEPTUKAJIbHAS CTOMKAa C BEPXHMM M HIDKHUM KPOHIUTEHHOM, CTajbHas IIPOBOJIOKA C PaMKOH,
CpPEeOHMH KPOHIITEHH CO INKaJOW, 3JIEKTPOMArHUTOM, (POTOINEKTPHUECKUM JATYUKOM, OJIOK
NUTaHUs, HA0OP pa3HBIX TEI;

e J1abopaTopHas YCTaHOBKa JJISl BBIOJHEHHs JabopaTopHoil paboTsl Ne 7 «Omnpenenenue
CKOPOCTH TMyJAH C TIOMOIIbI0 OaJUTMCTUYECKOTO MAasTHHUKa»: TOPU3OHTaJIbHas Iatgopma c
BEPTUKAJIBHBIMH CTOMKAMHU, 3JIEKTPOHHBIN MUJUIUCEKYHIOMED, OAJUIMCTHUECKUN MasITHUK, CPEIHUN
KPOHIITEHH, MPY>KUHHBIA MUCTOJIET, IPO3PAYHBINA SKPAH CO MIKAIONW U (POTOIITEKTPUIECKUH TaTUHK,
CTaJIbHas IIPOBOJIOKA;

e J1abopaTopHas YCTaHOBKa JJISl BBIOJHEHHs JabopaTopHoil paboTsl Ne 8 «Omnpenenenue
YCKOPEHHUsI CBOOOJHOTO MaJEHUS C IMOMOIIBI0O OOOPOTHOIO M MAaTEMaTHYeCKOrO MasTHHKAY:
yHUBEpcaibHbId MassTHUK FPM-04, 351eKTpOHHBIN MUJUITMCEKYHAOMED;

e JabopaTOpHAasl yCTaHOBKA JUIsl BBITIOJHEHWs J1abopatopHoil paboTel Ne 9 «M3yuenue
3aTyxaroumx KojiebaHui»: yHuUBepcanbHbI MasTHUK FPM-04 ¢ wu3MeHEHHON KOHCTPYKIHEH
(bu3NYECKOro MasiTHUKA, 3JI€KTPOHHBIA MUJUIUCEKYHIOMED;

e JabopaTopHasl yCTaHOBKA JJIA BBINOJHEHHs jabopaTopHoit pabotrel Ne 10 «M3yuenue
pe30HaHca BBIHYKICHHBIX KoJeOaHuii»: yctaHoBka FRM-13, aekTpoHHBI MUJUTHCEKYHIOMED;

e JabOpaTOpHAasi yCTAHOBKA VISl BHITIOTHEHUS JJabopaTopHor paboTsl Ne 11 «Omnpenenenue
MOJyJIl YIPYTOCTU TBEPAOTO Tenay: A-oOpa3Hble CTOWKH, MHAWKATOP YacOBOTO THIA, CTEPKEHb,
CTpeMmsi C MpU3MOH, HabOp rPy30B, U3MEPHUTEIbHAS JTUHEHKA,
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e JabOpaTOpHAasl yCTAHOBKA VISl BHITOTHEHUS JJabopaTopHOr paboTsl Ne 12 «Omnpenenenue
MOJyYJsl COBUTa METOAOM KPYYEHHUs»: CTEpKEeHb, HEMOABIDKHAS My(Ta, Bajl, YIJIOMEpHOE
YCTPOHCTBO, MUKPOMETp, HUTH € TUIaT(HOPMOi, HAOOP IPy30B;

e J1abopaTopHas yCTAaHOBKA JUIS BHINTOJHEHHS abopaTopHOit padotel Ne 13 «Omnpenenenue
CKOpOCTM 3ByKa B BO31yXe»: TpyOa, NOIBMXHBIA NpHUEMHUK, 3BYKOBOM reHeparop [3-33,
aneKTpoHHBIN ocumiuiorpad C1-83;

e rjalopaTopHas yCTaHOBKa I BBINOJHEHUS JabopatopHoil paboter Ne 14
«CTOJIKHOBEHMsI Ha IUIOCKOCTH»: IUIATGOpMa C BO3AYUIHOH MOMYIIKOW, IIal0bl, MyCKOBOU
MEXaHU3M, [OINOJHHUTEIbHbIE THPHKU, WHQPAKPACHBIN IMyAbT JUCTAHIIMOHHOIO YIpPABJICHHUS,
nepe3apspkaemble HUKenb-Mapraniensie (NiMH) akkymynaropusie 6artapeun, 9 B, 300 MA4, kosba
U3 BCIICHEHHOTO IUIACTUKA JUIS ONbITAa C YIPYTUMH CTOJIKHOBEHHMSIMH, TOJOCKH C 3aCTEKKOM-
JIMITYYKOH JUIsl OMBITA C HEYIPYTUMHU CTOJIKHOBEHUSMU;

e jabopaTopHas yCTaHOBKA IS BBITIOJIHEHHS JlabopaTtopHor paboTel Ne 15 «IIpoBepka
ypaBHeHMsI bepHyn»: MexaHUYeCKHi MaHOMETD, JTMHEHKa, KOMIIPECCOP, CTEPKEHb CO CMEHHBIMU
HaKOHEYHHUKAMU;

e nabopaTopHas yCTaHOBKA JUIsl BBIMOJHEHUS JJabopaTopHOi padboThl Ne 16 «KpyTuinbHbIN
MasaTHUK [lonsi, BBIHY)XXIEHHbIC TapMOHHYECKHME KOJeOaHUs»: KPYTHWIbHBIA MasTHUK [los,
CEKYHJIOMep, UICTOUHUK IMUTAHUS, AHAJOTOBBIA MYJIBTUMETP, HA00p 0€30MaCHBIX COEIMHUTEIbHBIX
IIPOBO/IOB;

e jabopaTopHas yCTaHOBKa JJIA BBINIOJIHEHHS JlabopaTtopHoi paboter Ne 17
«['paBuTalMOHHAsA IMOCTOSIHHAs»: KPYTHUJIbHBIE BECHI, Ja3ep-KpPAacHbIM, TsoKenas Kpyrias Omopa,
YHUBEPCAIBHBIN 3KUM, CTEPKEHb U3 HEPKABEIOIEH CTAJIH.

AymuTtopus Ul  caMOCTOSITENbHOM pabOThl OCHAIIEHA CIEAYIOIIMMU TEXHUYECKHMU
cpeacTBaMu 00ydeHHus: 1 000pyJoBaHUEM: yueOHas MeOelnb, 10CKa ayTuTOpHas, MyJIbTUMEIUIHOE
IPOEKIIMOHHOE M aKyCTHYECKOe 000PYA0BaHHUE, IEPCOHATBHBIE KOMIIBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.
PA3PABOTYMKU

ITorounsaxk U.P.
Ky3una O.A.

OBILIA ST ®U3UKA — JIABOPATOPHBIN ITIPAKTUKYM (PA3JIEJI 2)
Pabouas nporpamma JuCHUTUIMHBI
JUTsL 00YYarOIIKXCs TI0 HAIIPABJIEHUSM OJITOTOBKU
03.03.02 ®dusuka, qyis Bcex npoduiiel HampaBICHHUS TOATOTOBKH;
16.03.01 Texuuueckas ¢pusuka, 1y Bcex npoduiieii HarpaBIeHHs MOATOTOBKH;
dbopMma oOyueHus: ouHast
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1. Hna}mpyeMLIe pe3yabTaTbl OCBOCHUA TUCIHUIIJIMHBI

1.1. Komnerenuuu odyuammerocs, popMupyembie B pe3yabTaTe 0CBOECHHS JAHHOI TUCIUTINHBI:
e nus03.03.02 dusuka: OIIK-2;
o s 16.03.01 Texauueckas ¢pusnka: OIIK-3.

1.2. UHauKaTopbl 10CTHKEHUS]I KOMIIETEHIMI, COOTHECEHHbIE ¢ IUVIAHMPYEMbIMHU pe3yJibTaTaMu
00yueHus:

3HAHMA: OCHOBHBIE MTOHSTHSI, YPAaBHEHUS U COOTHOILIEHUS CTATUCTUYECKON (PU3MKU U TEPMOJIUHAMUKU
MOJIEKYJIIPHBIX CUCTEM.

YMeHHAI: pacCUNTHIBATh M3MEHEHHS] TEPMOJAMHAMUYECKUX MapaMeTpoOB B Ipolleccax HJCaNTbHBIX U
pEaTbHBIX Ta30B, pa3duUpaThcsi B OCOOCHHOCTSIX Tra3000pa3HOro, KHUAKOTO U TBEPAOTO COCTOSHUI
BEIIECTBa, UX CHENU(UIECKUX CBOWCTBAX U MPOUCXOSAIIMX Mpoleccax MPU M3MEHEHHWU BHEIIHUX
yCIIOBUH (TeMIepaTyphl, 1aBICHUS U T.1.).

HaBbiku: penieHuss KOHKPETHBIX 3a/ad 10 MOJEKYyJIspHOW ¢u3uke, 4To OyAeT crnocoOCTBOBATH
PA3BUTHUIO JIOTUYCCKOI'O MBIIIJICHUA, HGOGXOI[I/IMOFO AJI PCIICHUA MMPUKIIAIHBIX U q)YH,Z[aMeHTa.HBHBIX
3a/1a4 B JaJIbHEHIIeH MpodecCHOHATBHOM IeATeTbHOCTH.

2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMILIJIHHBI

Tab6muna 1
Koua-Bo yacosn
Bun yuebHoit paboTbl Bcero uacoB B ceMecTpe (aK.4.)
5 ceMecTp

O01masi Tpy10eMKOCTh | 3a4. e]. 4 4

yac 144 144
N3 Hux:
Yacel ayauTopHO#i padoTsl (BCero): 68 68
Jlexun 0 0
[IpakTrueckue 3aHATHS 0 0
JlaGopaTopHble / TpPaKTUYECKHE 3aHATUS I10 63 68
MOArpynnam
Yacel BHeayIMTOPHOM padoThl, BKJIIOYas
KOHCYJIbTAUMH, HHYI0O KOHTAKTHYI0 padoTy u 76 76
CaMOCTOSITEJIbHYI0 padoTy 00y4aromerocs
Bun npomexyrouHoil artectanuu (3a4eT, aud. JuddepeHnnpoBaHHbII
3a4er, HK3aMEH) 3a4eT




3. Coaep:xanue TUCHUIIMHBI

Ta0numa 2
Ne TemaTtuka yueOHBIX BCTpeU Buns! aynuropHoit Hroro
paboThl (B aK.4ac.) | ayJIUTOPHBIX
= aK.yacoB
=
= = 0 TeMe
= ®
= iz
o ~ g =
Qo o 3
= £ = =
g | &% E
o | 282
=N E T B
= = < = =
= = [V o)
= ] 2 2 g
5 < QO <
() o S & O
= | F | B EE
1 2 3 4 5 6
1 Omnpenenenne MIOTHOCTH U MOJIIPHOM MaccChl 0 0 4 4
BO3/yXa
2 Mertoabl onpeneneHus U noajiepKaHus 0 0 4 4
TEMIEPATYPhI
3 Onpenenenne oTHoIIeHHs Temioemkocteld Cp/Cy 0 0 4 4
MeroqoMm Kiiemana u Jlezopma
4 H3mepenune ckopocTu 3ByKa B ra3ax u 0 0 4 4
oIpeziesIeHUe Yncia cTerneHeil cBo00Ibl MOIEKYJ
5 Nzyuenue pacnpeaeneuust Makceiia-bonasiimana 0 0 4 4

JUTS TEPMODJICKTPOHOB
6 Omnpenenenne kodhdulneHTa BHyTPECHHETO
TPEHUs, CPEIHEH ITTMHBI CBOOOHOTO Mpobdera u 0 0 4 4
3 PEKTUBHOTO AUAMETPa MOJIEKYJ BO3AyXa

7 Omnpenenenne k03P GUIMEHTA TETIIOTPOBOTHOCTH

0 0 4 4
BO3/yXa
8 Onpenenenne ko3 duunenta qudy3un MoIeKyI 0 0 4 4
BOJIBI B BO3/IyX€
OnpeneneHne KpUTHIECKOH TEMIIEPATYpBI 0 0 4 4
10 | M3yueHue TeMepaTrypHOr 3aBUCUMOCTH JIaBJICHUS
HACBILIECHHBIX [TAPOB U OINPEIEIEHUE CKPBITON 0 0 4 4
TEIUIOTHI HCTIAPEHHUS
11 | Onpenenenue BIa)KHOCTH BO3/1yXa 0 0 4 4
12 | Onpenenenue yaeiabHOW TEIUIOTHI TJIAaBJICHUS U 0 0 4 4
TETJIOEMKOCTH NapaduHa
13 | Onpenenenre NOBEPXHOCTHOTO HATSHKEHUS 0 0 4 4
KUJKOCTH KalleJIbHbIM METOJJOM
14 | OnpeneneHne KpaeBbIX YIJIOB CMauMBaHUs 0 0 4 4
Wroro (ak.gacoB) 0 0 68 68

4. CucremMa olieHUBaHHuS.

OOyuarommecs, He HaOpaBmme 61 Oamia B TeYeHHE CEMECTpa, WM HE COTJIACHBIE C OIICHKOW,
MIOJTYYCHHOM MO MTOTaM TEKYIEro KOHTPOJSI B CEMECTPE, MPOXOAAT MPOMEKYTOUHYIO aTTECTAIHIO
B (hopme audhepeHIUPOBAHHOTO 3a4eTa.

[lpy mnpoBeneHWM TPOMEXKYTOYHOM aTTECTAllMM  PE3YJbTaThl, MOJYyYCHHBIE O0yYarOIIUMCS
B CEMECTpE, MepeBOAsITCS B GopMaT TPAAWIIMOHHON OIICHKM B COOTBETCTBHH CO IIKAJIOH MepeBoja
0asioB:
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— 60 6ayI0B M MEHEe — «HEYJJOBJICTBOPUTEIBHO;
—otT 61 1o 75 6aJIOB — «yIOBIETBOPHUTEILHOY;
— 0T 76 10 90 GamIoB — «XOPOILION;

— 01 91 go 100 6ayI0B — KOTIUYHOY.

5. YueOHO-MeTOAMYeCKOEe U MH(OPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHbI

5.1 Jluteparypa:

1. EnkanoBa, T. M. [IpakTuky™m no mMojekysspHoi ¢usuke: yuebnoe nmocoobue / T. M. EnkanoBa. —
Caparos: Aii [1lu Dp Meaua, 2018. — 146 c. — ISBN 978-5-4486-0201-6. — TekcT: 31eKTpOHHBIH //
DNEeKTPOHHO-ONOIMOTeYHAs cucremMa IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/72811.html (mara ob6pamenus: 13.04.2022). — Pexum noctyma: mjis
aBTOPU3HUP. M0JIb30BATEIICH.

2. Kysnenos, C. . Monekymsipaas ¢usuka. Tepmogunamuka: yaeonoe mocodue / C. U. Ky3Heros;
ToMcKuit MOJIMTEXHUYECKUH YHUBEPCUTET. — 2-€ U3, nepepad. u gon. — Tomck: M3a-so TITY, 2007.
— 126 c. — Texkcr: asnextponnsnid. — URL: https://znanium.com/catalog/product/417636 (mara
obpamenus: 13.04.2022). — PexxuM gocTyna: 1o rnojamnucke.

3. Marsees, JI. 1O. JlabopaTopHblii TpakTUKyM MO (PU3MKE IS CTYIACHTOB €CTECTBEHHOHAYYHBIX
HarnpaBieHuil: yueOHo-MeToauyeckoe nocodue / /1. FO. Marsees, C. A. TumkoBa. — AcTpaxaHs:
ACTpaxaHCKHIl TOCYyIapCTBEHHBIA YHUBEpCUTET, V3aaTenbCKuil 10M «ACTpaxaHCKUU YHHUBEPCUTETY,
2019. — 134 c. — ISBN 978-5-9926-1181-6. — TekcT: 3eKTPOHHBIH // DIEeKTPOHHO-ONOINOTEUHAs
cucreMa [PR BOOKS: [caiitr]. — URL: http://www.iprbookshop.ru/99525.html (mara oGpamenus:
13.04.2022). — Pexwum noctyna: ajas aBTOPU3HP. N10JIb30BaTENEN.

4. Ky3nenos, C. 1. ®usuka: Mexannka. Mexanndeckue KojaeOaHust ¥ BOJHBL. MoJekymspHas hu3uka.
Tepmoaunamuka: yuebHoe mnocobue / C.M. Ky3meuoB. — 4-e wu3a., ucnp. M JOM. —
M.: Bysosckuii yuebnux: MHOPA-M, 2018. — 248 c. - ISBN 978-5-9558-0317-3. - Tekcr:
anektporHblii. — URL: https://znanium.com/catalog/product/956681 (mata obpamenus: 13.04.2022).
— Pexum pocrtymna: no noamnucke.

5. O30, . M. ®uszuka. Y. 1: yuebHO-MeToanueckoe mocodbue / coct. 1. M. [I310, C. B. Bukynos,
A. II. Munae [u ap.]. — HoBocu6. roc. arpap. yH-T. U3OIl. — HoBocubupck: HI'AY, 2012. —
133 ¢. — Teker: oanmekrponnbiii. — URL: https://znanium.com/catalog/product/515941 (mara
obpamenus: 13.04.2022). — PexuM gocTyna: mo MoJII1cKe.

5.2 DuiekTpoHHbIE 00pa3oBaTebHbIE PECYPChI:

6. CoBpeMeHHbIE MPO(hecCHOHATBbHBIE 0A3bI TaHHBIX U HH(POPMALIMOHHBIE CIIPABOYHbIE CHCTEMBbI:
Bbasza nanuaeix IPR Books — https://www.iprbookshop.ru/

OnekTpoHHO-OnMOmmoreunass cucrema “3BHAHUYM” —  https:/lib.utmn.ru/tpost/mlxo816vgl-
Znaniumcom

Springer — ®I'BY «l'ocynapcTBeHHas myOnu4yHas Hay4dHO-TeXHHUeckas OubOnuoreka Poccum» —
https://rd.springer.com/

JSTOR — ®IBY «locymapcTBeHHass MyOiaW4Has HAyYHO-TCXHUUYeCKas Oubiamoteka Poccum» —
https://www.jstor.org/

VYcenexu gusnueckux Hayk - Poccuiickas Axanemus Hayk ([locTym mpenocTaBiieH uyepe3 MOIIHUCKY
OI'AOY BO Troml'Y) - https://www.ufn.ru/

7. JIMUEeH3HOHHOEe M CBOOOJHO pACHpPOCTpaHsieMOe NMPOrpamMMHoe olecrneyeHHe, B TOM 4YHCJIe
0TE€4eCTBEHHOT0 MPOU3BOACTBA
LibreOffice, mnaTdopma 115 SIEKTPOHHOTO 00yUYEHUS.
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8. Texunueckue cpeacTBa U MAaTEPUATBHO-TEXHUYECKOE o0ecnevyeHue TN CIUIIIMHBI

VYueOHast mabopaTopwst UTsl POBEICHUS 3aHATUH JIAOOPATOPHOTO TUIIA MOAKIIOYCHA K BOAOIPOBOLY U
KaHaJIM3allui U OCHAllCHA CJICAYIOIIUMHU TCXHUYCCKUMHU CPCACTBAMU O6y‘-ICHI/I$I n O60py,Z[OBaHI/I€MZ
yaeOHast MeOenb, JoCKa ayTMTOpHAsl, CIIEIHAIM3UPOBAHHOE 000PYI0BaHHE.

Crienuanu3upoBaHHOE 000PYIOBaHHE:

nabopaTtopHas pabora Ne 1 “Onpedenenue monapnoii maccot 6030yxa” — Oapometp,
TEPMOMETp, BECHI, YCTAHOBKA ISl OTKAYMBAaHUS BO3JyXa W3 COCYyHa, COCYA C TpyOKoW u
32)KUMOM;

naboparopHas pabota Ne 2 “Memoost onpedenenus u noooepicanus memnepamypol” —
BO3/YIITHBIA TEPMOCTAT, HATPEBATENBHBI 3JEMEHT, BEHTUISTOP, TEPMHUCTOP, TEPMOIAPHI,
KOHTPOJIbHBIA TepMOMETP, 3eKkTpoTepMomeTp D TII-2Mr, BonibT™MeTp B7-20, MUTIITUBOIBTMETD
M198\37;

nabopatopHas padota Ne 3 “Onpedenenue ommuowenun mennoemkocmeii Cp/Cy memooom
Knemana u /lezopma” — cocyq ¢ Ta30M, py4HOM HACOC, BOASTHOM MAaHOMETP, KpaH, KJIanaH;
naboparopHas pabota Ne 4 “U3zmepenue ckopocmu 38yKa 6 2a3zax u onpeoeieHue 4ucia
cmeneneil c60000bl monexkyn” — Tpy0Oa, OIBUKHBIA MPUEMHUK, 3BYKOBOH reHepaTop ['3-33,
anexkTpoHHbIN ocimiuiorpad C1-83; cocyn ¢ uccnemyemMoit )KUIKOCThIO;

nabopatopHast pabora Ne 5 “Uzyuenue  pacnpedenenus  Makceenna-bonvymana  0na
mepmo3neKmponoe” — Mara3uH conpotusieHnid P32; mukpoanepmerp M1792; nonnxarommii
tpanchopmatop TP1, peocrar;

naboparopHas pabota Ne 6 “Onpedenenue korppuyuenma ougpghyzuu monexkyn 600wl 6
6030yxe” — ycranoBka OIIT1-4, anekTpoHHBIN OIIOK;

nabopaTtopHas padora Ne 7 “Onpedenenue koIgppuyuenma enympennezo mpenus, cpeouei
OJIUHBL C80000H020 Npodeza u IPpekmuenozo ouamempa Mo1eKya1 6030yxa” — yCTaHOBKA
®IIT1-1, anekTpoHHBIHN OJIOK;

nabopaTtopHas padota Ne 8 “Onpedenenue korgppuyuenma mennonposoonocmu 6o3oyxa” —
ycranoBka OIIT1-3, aeKTpoHHBIN OJIOK;

nabopaTtopHas padota Ne 9 “Onpedenenue Kpumuueckoii memnepamypovl” — OCBETHTEIb,
TEPMOCTaT, MUKPOIIPECC, CIIau TepMoIap;

nabopatopHas pabora Ne 10 “U3yuenue  memnepamypnoin  3aeucumocmu  0agleHus
HACHIWEHHBIX NAPOE U OnpedesieHue CKPbImOoil Meniomyl UCHAPEHUA” — 3aKpbIBalOIIMics
COCyJl, MAHOMET], TEPMOMETP, BAKYYMHBIN HACOC, HarpeBaresb, Tpancpopmarop JIATP\1;
nabopatopHast pabota Ne 11 “Onpedenenue  yoenwvnoi meniomel  NaAGNEHUA u
menaoemKkocmu napaguna’” — OCBETUTEND, KAJTOPUMETP C TEMJIOU30IUPYIOIIMMHA CTEHKaMU
13 MEeHOIIacTa, Mpodupka ¢ mapaduHom, snexkrpometp DT-2MU;

naboparopHas pabota Ne 12 “Onpeodenenue enarxcnocmu 6030yxa” — KOHICHCAIIMOHHBIN
TUTPOMETD;

nabopaTtopHas padota Ne 13 “Onpedenenue noeepxHocmmnozo HAMANCEHUA  HCUOKOCHU
KaneaibHblmM MemooomM” — MHUKPOMETPUUYECKUN IINPHI, MOJCTaBKa, CTEKJISHHBIA CTaKaH,
uccleyeMas KUIKOCTh;

nabopaTtopHas padota Ne 14 “Onpedenenue kpaeevlx yenoe cmauugeanus” — TPEAMETHBINA
CTOJIUK, HAOOP IMJIACTHH, MIMPUI], MUKPOCKOT, TUCTHITUPOBAHHAS BOJIA.

Aymutopust ANiE  CaMOCTOSTENTBHOW pabOThl OCHAIEHA CICAYIONIMMH TEXHUYECKUMHU

cpencTBaMu oO0ydeHHsS M 00OpymOBaHHMEM: ydueOHas MeOenb, JOCKa ayJuTOpHAas, MYJIbTHUMEIUWHOE
MPOEKIIMOHHOE U aKyCTUYECKOE 000PYI0BaHHE, IEPCOHAIBHBIE KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO HHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

Mouranapu C.I'.

OBILA ST ®U3UKA — IABOPATOPHBIN ITIPAKTUKYM (PA3JIEJI 3)
PaGouas mporpamma IMCUUTIIMHBI
111 00y4aroIUXCs M0 HAPABJICHUSM MOATOTOBKU
03.03.02 ®usuka, 11st Bcex nmpoduieii HampaBIeHHS TOATOTOBKH;
16.03.01 Texuuueckas pusmka, 1 Bcex NpoQuiieil HanpaBIeHNs TOATOTOBKU
dhopma oOyueHust ouHas



1. Hna}mpyeMLIe pe3yabTaTbl 0CBOCHUA TUCHUIIJINHBI

1.1. Komnerenuun obOy4arwomerocs, ¢opmupyemble B pe3yabTaTe OCBOCHHUSl JaHHOM
AUCHMILIUHBI:

Hanpasnenune 03.03.02 ®usuxa: OIIK-2.

Hampasnenue 16.03.01 Texuuueckas ¢uzuka: OITK-3.

1.2. MaaukaTtoppl  JOCTHKEHHMS]  KOMIIETEHIHil, COOTHECeHHbIe ¢ IUJIAHUPYEMbIMH
pe3yJibTaTamMu 00y4eHHs :

3HAHMA: OCHOBHBIX MTOHITHI, 3aKOHOB ¥ (JOPMYJI SJIEKTPHUUECTBA U MarHeTU3Ma, HAayYHbIX METO/I0B
(GU3UKH, UX TEOPETHUECKOE U IKCIIEPUMEHTAIbHOE 000CHOBAHUE.

YMeHuAI: BBINONHATh (U3HUECKUE M3MEPEHHUS U OICHMBATh IOJy4aeMble pe3yibTaThl,
000CHOBBIBAaTh METOJIUKY (PU3HMUECKUX U3MEPEHUI U OLIEHUBATH X METOJMUYECKYIO MOTPELIHOCTb.
HaBbiku: paboThI ¢ MPOCTHIMU U3MEPUTETHHBIMU MPUOOPAMU U SKCIIEPUMEHTAIBHOM anmapaTypoi;
00paboTKU U 0(OPMIICHUS PE3YIbTATOB IKCIIEPUMEHTA.

2. CTpyKTYypa U TPYA0E€MKOCTh JUCHMILJIHHBI

Tab6muna 1
Bun yae6HO# paboThI Bcero yacos Kos-Bo yacoB
B ceMecTpe (aK.4.)
6 cemecTp
Oo0mas 3a4. eJl. 4 4
TPYA0EMKOCTh qac 144 144
N3 Hux:
Yacbl ayiuTopHoii padoThl (Bcero): 64 64
Jlexun 0 0
IIpakTuueckue 3aHATHS 0 0
JlaGopaTopHple / TpaKTUYECKHE 3aHATHS IO 64 64
MOATPYIIIaM
Yacbl BHeayIUTOPHOM padoThl, BKJIKOYAS 80 80

KOHCYJIbTALMH, HHYI0 KOHTAKTHYIO padoTy
U CAMOCTOAITEIbHYI0 padoTy 00y4ariuerocs
Bun npomexyrouHoii arrectaunu (3a4er, Jud. JuddepeHurpoBaHHbINR
3a4eT, IK3aMEH ) 3a4er




3. Coaep:xkanue TUCHUIIMHBI

Tabnuma 2
Ne TemaTuka yueOHBIX BCTpeU Buas! aynuropHoit Hroro
paboThl (B aKk.vac.) ayIUTOPHBIX
aK.4acoB
10 TEME
D) o
= =5 s
Q Qo o <
5| 2D E
=w
= SE| &EE R
= ~ ; Q « ; [
4 o] gl Q@ 8 § X
Q (=8 = S &g o
= E s B E & B
1 2 3 4 5 6
1 DJIEKTPOCTATUKA 0 0 12 12
2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 0 0 6 6
3 DIEKTPONPOBOJHOCTh 0 0 6 6
4 CTanyoHapHOE MAarHUTHOE MOJIE 0 0 8 8
5 DJIEKTPOMArHuTHAsI MHTyKIHS 0 0 10 10
6 DJeKTpOMarHUTHbIE KoJleOaHus, 0 0 12 12
TIEPEMEHHBIN TOK
7 YpaBHenus Makcseinna 0 0 0 0
8 DJIEKTPOMAarHUTHBIE BOJIHBI 0 0 10 10
Wroro (ak.uacoB) 0 0 64 64

4. CucremMa olieHUBaHHUS.
[Ipyn TekymeM KOHTPOJE YYHTHIBACTCS HECKOJBKO BHJIOB JIEATEIHHOCTH OOydYaloImMXCs Ha

71a00paTOPHBIX 3aHATHSIX:
— JIOTYCKH K BBITIOJTHEHHUIO U BBITIOJIHEHHE JTa00opaTOpHBIX padoT (0 — 1 6amn);
— TOATOTOBKA M cllada oT4era mo JaboparopHoit padore (0-3 6amnos);
— 3ammra JabopaTtopHo padboTsl (0-4 6anios).
CryneHTy peKOMEHIyeTCsl CeIyIomasi cxema MoJArOTOBKH K JJAOOpaTOPHOMY 3aHSTHIO:
— mpopaboTKa KOHCIIEKTA JEKIMA TUCIUILTHHBI «DJIEKTPHYECTBO U MAarHETU3M» 110 TEMATHKE
nabopaTopHOil paboThI;
— UYTEHUE PEKOMEHJOBAaHHOM OCHOBHOW W JOMOJHHUTEIBHOW JHUTEpATypbl IO TEMaTUKE
nabopaTopHON pabOTHI;
—  3aloJIHEHHUE JIA0OpaTOPHOTO KYypHAJIa U TIOJTOTOBKA K JOMYCKY ISl BBITOJIHEHUS PabOTHI;
— BBINIOJHEGHHE BCEX pACUeTOB HEOOXOJMMBIX BEIIMYMH M TOTPEIIHOCTEH K HUM B
1a00paTOPHOM KypHaJe.
— TOATOTOBKA OTYETa 1Mo JabopaTopHOi padoTe.
OO0s13aTeNbHBIM yCIIOBHEM OCBOCHUS AWCIMILTUHBI SIBIISCTCS BBITIOTHEHWE W 3ammra 12
71a00paTOPHBIX paboT U3 15 MpemIoKeHHBIX TPETIOIaBaTeIIEM.
Oobyuaromuecs, He HaOpapmue 61 Ganna B TeUeHUE CEMECTpa, WIIA HE COTJIACHBIE C OI[EHKOM,
MIOJTYYCHHOM MO0 UTOT'aM TEKYIIIEro KOHTPOJISI B CEMECTPE, MPOXOIST IPOMEKYTOUHYIO aTTECTAIHIO B
dopme nuddepeHIHaTBLHOTO 3aUeTa.



[Ipu mpoBepeHUH MPOMEKYTOUHON aTTECTAlMU PE3yJbTaThl, MOMYUYEHHBIC OOYJYArOIIMMCS
B CEMecTpe, MepeBOATCS B (popMaT TpaJIUIIMOHHON OLEHKH B COOTBETCTBHM CO IIKAJIOH MepeBojia
0asoB:

— 60 6aTOB M MEHEe — «HEYIOBICTBOPUTEIHHOY;

— ot 61 10 75 GannoB — «yJOBIETBOPUTEIBHO;

— ot 76 1o 90 6aJIOB — «XOPOIIIOY;

— ot 91 1o 100 6aIoB — «OTIIUYHOY.

5. YueOHO-MeTOAMYeCKOE U MH(POPMAIIMOHHOE O0ecTieYeHre JUCHMIITTHHBI

5.1 Jlureparypa:
1. TlonomapeBa, B. A. DnextpuuecTBO M MarHetm3Mm: Kypc Jyekiuii / B. A. IloHomapesa,

B. A. Ky3pmuueBa. — MockBa: MOCKOBCKasg TOCYIapCTBEHHAas aKaJaeMHsi BOJIHOTO
tpancnopta, 2007. — 116 c. — ISBN 2227-8397. — TekcT: 351eKTpOHHBIHN // DIIeKTpOHHO-
OMOIMOTEYHAS cucrema IPR BOOKS: [caifT]. — URL:

http://www.iprbookshop.ru/46357.html (nara o6pamenus: 24.03.2022). — Pexum gocTyma:
JUIsL aBTOPU3UD. N10JIb30BATENICH.

2. Enkanosa, T. M. [IpakTukym 1o Kypcy «JIEKTPUUYECTBO U MarHETU3MY: YdeOHOe mocobue /
T. M. EnkanoBa. — Caparos: Aii [lu Op Menua, 2017. — 254 ¢. — ISBN 978-5-4486-0148-
4. — TexcT: sneKTpoHHBIN // DnekTpoHHO-O0nbMmoTeunas cuctema [IPR BOOKS: [caiiT]. —
URL: http://www.iprbookshop.ru/71578.html (mata oOpamenus: 24.03.2022). — Pexum
JOCTYTIA: JIJIsl aBTOPU3HP. TIOITB30BATEIICH.

3. OOmwuii pusmdeckuii MpakTUKyM. DIEKTPUYECTBO U MAarHETU3M: J1a00PaTOPHBINA MPAKTUKYM

/ coctaButenu J[. B. 'mankux [u ap.]. — CraBponoinb: CeBepo-KaBkasckuii dhenepanabHbIN
yauBepeuteT, 2018. — 290 c¢. — ISBN 2227-8397. — TekcT: 31eKTpOHHBIH // DIEKTPOHHO-
OnOIMoTeUHAs crucrema IPR BOOKS: [caiiT]. — URL:

http://www.iprbookshop.ru/92711.html (nara o6pamenus: 24.03.2022). — Pexum gocTyma:
JUTSL aBTOPHU3HP. TTOJIb30BaTEICH.

5.2 DuekTpoHHbBIE 00pa3oBaTebHbIE PECYpPChI:
He tpebyrores muis peanusanuu TUCHUTUIAHBI.

6. CoBpemeHHble mNpo(deccHOHANBHBIE 0a3bl JAHHBIX M HH(OPMALMOHHBbIC CIPABOYHbIE
CHCTEMBbI:

Bbasza nanuaeix IPR Books — https://www.iprbookshop.ru/

Springer — ®I'BY «'ocynapcTBeHHass MyOIUYHAas HaydyHO-TeXHHUYecKas Oubimoreka Poccum» —
https://rd.springer.com/

JSTOR — O®I'BY «locymapcTBeHHass myOnuyHas HaydyHO-TEXHHYecKas Oubiamoreka Poccum» —
https://www.jstor.org/

VYenexu ¢usnyeckux Hayk - Poccuiickas Akagemust Hayk ([locTym npenocTaBieH yepes MOIMUCKY
OI'AOY BO Trooml'Y) - https://www.ufn.ru/

7. JIueH3M0HHOEe W CBOOOJHO PACHpPOCTPaHsieMoOe NMPOrpaMMHOe ofecnevyeHue, B TOM YHUCJIe
0TeYeCTBEHHOI0 MPOM3BO/ICTBA
LibreOffice, mnaTdopma 1j1s S3IEKTPOHHOTO 00yUYEHUS.



8. Texunueckue cpeacTBa 1 MaTepUATbHO-TEXHUYECKOE 00ecnieyeHHe TN CHUIITUHBI

VYyeOHas ayauTopusi IJisi IPOBEACHUS 3aHATHM JTAOOPATOPHOTO THUIIA U CAMOCTOSTEIbHON
paboThI OCHAIIIEHA CIETYIOIUMHI TEXHUYECKUMH CPEJICTBAMU 00yUEHUS U 000pyI0BaHHEM: YueOHas
Me0enb, T0CKa ayAuTOpHAs, CIICIUATU3UPOBaHHOE 000PYI0BaHHE.

Criermmanu3upoBaHHOE 000PYIOBaHHE:

1. JlabopatopHas pabota 1: ocumumorpad, TeHepaTop, COeAMHUTENbHBIC KaOeu.

2. JlaGopaTtopHas paboTa 2: 3JIEKTPOJMTHYECKAs BaHHA, HaOOp AJIEKTPOJOB U 30H[OB,
peoxopa (morenmometp RII, maaukarop Hymns (ocuuiuiorpad), BOIBTMETP, 3BYKOBOM T'eHEPATOP.

3. JlaGopatopHas pabora 3: UcCleayeMblii KOHTYp, Mara3uH CONpPOTHBIICHHH, BOILTMETP
MEPEMEHHOT0 TOKa WJIM OCHHIIIIOrpad B KauyecTBE U3MEPUTENS HANPSKEHHs, TeHepaTOp CUTHAJIOB,
4acTOTOMEp, COeTMHUTEIbHBIE IPOBOAHUKN U KaOeH.

4. JlabopaTopHas pabota 4: HaOOp KaTymIeK WHAYKTUBHOCTH W KOHJEHCATOPOB, PEOCTAT,
K04, KMCTOYHUK TIOCTOSHHOTO ¥ TEPEeMEHHOrO HANpsOKCHUs, BOJBTMETpP, aMIIepMETp,
COEIMHUTEINIbHbIE IPOBOTHUKH.

5. JlaGoparopHas paGota 5: cTeHI ¢ HAaOOPOM CMEHHBIX MaHeNeH, UCTOYHHK MUTAHUS,
ocumsuiorpad, MyaIbTUMETP, COSAUHUTENbHbIE KaOeH.

6. JlaGopatopHas pabota 6: nabopaTopHbIi TpuUOOpP C PpEOXOpHoOM, MaraszuH
COTIPOTUBIICHUH, COEAMHUTEIbHbIE TPOBOAHUKH, HAOOP COMPOTUBIICHHUIA.

7. JlaGopatopHasi paGota 7: 3BYKOBOW T'€HEpaTop, MarasuH COMNPOTHUBICHUN, PEOXOp]
(peoctat), ocumorpad), KOHACHCATOPhI HEWU3BECTHOM EMKOCTH, BOJIBTMETD, OSTaJOHHBINA
KOH/JIEHCATOp, KOHACHCATOP IMEPEMEHHOM EMKOCTH T'PaJyHpOBAaHHBIN, KATyIIKa WHAYKTUBHOCTH
3TaJIOHHAsI, conpoTuBieHue S...10 OM, ommeTp.

8. JlaboparopHas paboTa §: HCTOYHHMK IUTAHUs, BATTMETP, pEOCTAT, HAOOP COMPOTUBICHUI
Harpy3Ku.

9. JlaGopartopHast pabora 9: ma0opaTOpPHBIA CTEHJ, BKJIIOYAIOIMUNA COJCHOUIBI H
U3MEPUTENIbHYIO KaTYIIKY, 3BYKOBOW FeHepaTop, OCHUILIOrpad, COeAMHUTEIbHbIE TIPOBOTHUKH.

10. JlaGopatopnas pabota 10: ocmwiiorpad, 1adopaTOpHBI MaKeT YCTaHOBKH ISt
BO30YXKICHHs KOJIeOaHU, €OHJIEHCATOpP, /IBE ATAJIOHHBIC KAaTYIIKH WHIYKTUBHOCTH, TIEPEMEHHOE
MOIIPOTHUBJIEHNE, COEAMHUTEIbHBIE IPOBOAHUKH, IpoccenbHasd Karymka 1200 BUTKOB.

11. JlabopaTtopHas pabota 11: maGopaTtopHblii CTEHA 11 HAOIIOICHUS TIETIN TUCTEpe3nca,
TeHepaTop, IBYXKaHAIbHBIM ocuuIIorpad, CoeAMHUTENbHBIE IIPOBO/A.

12. JlabopaTtopHas pabota 12: nBa ucrounuka 2JIC, amnepmerp, BOIbTMETP, PEOCTAT.

13. JlaGopatopnas pabora 13: natunk Xoiuia, 3EKTPOMAarHUT, U3MEPUTEIbHbBIE TPUOOPHI,
ocuusuiorpad, reHepaTop, CoeIMHUTEIbHbIE TIPOBO/IA.

14. JlabopatopHas pabora 14: Bakyymublid auon 21[2C, UCTOYHMK TMUTAHHS BBICOKOTO H
HU3KOT0 HanpspkeHus, Musummamnepmetp 0-25 MA, BoiasT™etp 0-150 B, amnepmerp 0-2,5 A.

15. JlaGopaTtopnass paborta 15: Karymika HMHIYKTUBHOCTH, YCHIJIUTEIb-MHTETpaToOp IS
perucTpanuy Bo3AeiCTBUS MarHUTHOTO TOJIS.
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1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenuuu odyyamwmerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHUS TaHHON IUCHUNJINHBI:
Jlna nanpasnenus 03.03.02 @usuka: OITK-1.
st manpasnenns 16.03.01 Texauveckas pusuka: OITK-1.

1.2. UHaukaTopbl 10CTHKEHUSI KOMIIETEHMI, COOTHECEHHbIE ¢ IUVIAHMPYEMbIMH pe3yJibTaTaMu
0o0y4eHUs1:

3HAHMA: OCHOBHBIC MOHATHS, 3aKOHBI M (DOPMYNIBI MEXaHUKH, YCJIOBHS HMX MPUMEHUMOCTH, HX
TEOPETUUECKOE U KCIIEPUMEHTAIbHOE 000CHOBAHUE.

YMeHusi: npuMeHeHusT (pyHAaMEHTaJIbHBIX 3aKOHOB MEXAHUKU K PEIICHUIO 3a/lad TEOPETUYECKOro,
9KCIIEPUMEHTAIBHOTO U MPUKIATHOTO XapaKTepa.

HaBbiku: perieHrs KOHKPETHBIX 3a/1ad U3 Pa3HbIX o01acTeld MEXaHUKH, TOMOTAIONIUX B AalIbHEHIIIEM
pelaTh HHKEHEPHO-TIPOU3BOICTBEHHBIE U HAyYHBIE 3a/IaUH.

2. CTpyKTYpa M TPYA0eMKOCTb TUCHHUIINHBI

Ta6muna 1
Bun yueGHOM paboThI Bcero (ak.4.) Kos1-Bo yacos B
cemecTpe (aK.4.)
4 cemecTtp
O01masi Tpy10eMKOCTh | 3a4. e]. 4 4
aK.4. 144 144
N3 Hux:
Yacbl ayauTopHOi padoThl (Bcero): 50 50
Jlexuun 50 50
[IpakTuueckue 3aHATHS 0 0
JlaGopaTopHble / PaKTUYECKHE 3aHATHS 0 0
0 MOATPYIIaM
Yacbl BHeayITUTOPHOM padoThl, BKJIKOYAS 94 94

KOHCYJIbTALMHU, HHYI0 KOHTAKTHYI0 padoTy
U CAMOCTOAITEIbHYI0 padoTy 00y4yariuerocs
Buna npomexxyTodHoii artectanuu (3a4et, 1ud. JuddepennrpoBanHbIi
3a4eT, IK3aMEH ) 3a4er




3. Conep:kaHue QM CHUATIINHbBI

Tabnuma 2
Ne TemaTtuka yueOHBIX BCTpeU Buns! aynuropHoit Hroro
paboTsI (B ak.yac.) ayJIMTOPHBIX
aK.4acoB
10 TEME
= 5
S &
= ®
= =
o ~ g =
L 2o 3
= £ = =
8 | & EE
0] o) 8 >
~ 2 sz E
= S =
= = & B 3
= = o &
= < © 3 F
o) o S & °O
= = =N B E
1 2 3 4 5 6
1 BBenenue 2 0 0 2
2 KunemaTtuka maTepuanbHOU TOUKH 4 0 0 4
3 IIpocTpancTBO M BpeMs 2 0 0 2
4 JluHamuka MaTepuanbHON TOYKU 6 0 0 6
5 3aKOHBI COXPaHEHUsI UMITYJIbCa U SHEPTUU 4 0 0 4
6 HennepuuanbHble CUCTEMBI OTCYETA 2 0 0 2
7 OCHOBBI CIEUATIBHOW TEOPUH OTHOCUTEIBHOCTH | 6 0 0 6
8 JvnHamuka TBEpJOTO Tema 6 0 0 6
9 OCHOBBI MEXaHUKHU JIeHOPMHUPYEMBIX TEI 4 0 0 4
10 KosnebarenpHo€E IBMXEHNE 6 0 0 6
11 MexaHuKa KUJIKOCTEH U ra30B 6 0 0 6
12 Bonnsl B crutomHoi cpene 2 0 0 2
Hroro (ak.uacoB) 50 0 0 50

4. CucremMa olleHUBaHUSA
OOGyuaromumecsi, He HaOpaBmme 61 Oamna B TEYEHHE CEMECTpa WM HE COTJIaCHBbIE C OIICHKOM,
MOJIyYEHHOM MO UTOraM TEKYLIEro KOHTPOJIL B CEMECTpe, MPOXOIAT MPOMEXKYTOUHYIO aTTECTaIUIO
B (hopme auddepeHnInpoBaHHOTO 3aUeTa.
[Tpu mpoBeaeHUH MPOMEKYTOUYHON aTTECTAI[MU PE3YyIbTaThl, OJyYeHHbIE O0yUYaIOUIMMCS B CEMECTpE,
nepeBoAsATCs B popMaT TPAAUIIMOHHOM OI[EHKH B COOTBETCTBHH CO ILIKAJION MepeBojia 6aios:

— 60 6aTOB M MEHEe — «HEYIOBICTBOPUTEIHHOY;

—otT 61 1o 75 GayIOB — «yIOBIETBOPHUTEILHOY;

— ot 76 1o 90 6aJIOB — «XOPOIIIOY;

— 01 91 go 100 6ayI0B — KOTIUYHOY.

5. Y4ebHo-MeTOoaMUYeCcKOe M HHPOPMALMOHHOE 0O0ecnevyeHHe TN C N ILTUHBI
5.1 JIuteparypa:

1. CuByxus, /. B. O6muii kypc pusuku: yaedHoe mocobue i By30B: B 5 Tomax. Tom 1: Mexanuka /
. B. CuByxun. — 6-e uzn., crep. — Mocka: DUSMATIIUT, 2014. — 560 c. — ISBN 978-5-9221-
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1512-4. — Texkct: snekrponnbii. — URL: https://znanium.com/catalog/product/470189 (mata
obpammenust: 24.03.2022). — Pexxum gocTymna: 1o mojAmucKe.

2. 3ommepdensa, A. Mexanuka / A. 3ommepdensa; mepesox T. E. Tamm; mox pemakumeit
J. B. CuByxuna. — 2-e usa. — IDxkeBck: PerymspHas um xaoTtudeckas AMHAMHMKa, MHCTUTYT
KOMIIBIOTEpHBIX uccienoBanuii, 2019. — 368 c. — ISBN 978-5-4344-0792-2. — TekcT: 31E€KTPOHHBII.
— URL: https://www.iprbookshop.ru/92052.html (gara obpamenus: 24.03.2022). — Pexxum nocrymna:
JUIsL aBTOPU3UD. N10JIb30BaTEICH.

3. OcHoBbl MexaHuku: ydebnoe mocodbue / C. ®@. Auyn, O. I'. Jloktnonora, B. SI. MumeHko,
E. H. [lonutoB. — 2-¢ u3n., nepepad. u gon. — Mocksa: UTHOPA-M, 2019. — 248 ¢. — ISBN 978-5-
16-012872-6. — Texkcr: anekrponnasii. — URL: https://znanium.com/catalog/product/1003404 (narta
obpamenus: 24.03.2022). — Pexum gocTymna: 1o moAmucKe.

4. I'pun6epr, . C. Mexanuka / f. C. I'punbepr, O. A. KomeneB. — HoBocubupck: HI'TY, 2013. —
140 c¢. — ISBN  978-5-7782-2243-4. —  Tekctr:  osnektponHsii. —  URL:
https://znanium.com/catalog/product/546363 (mata oOpamenusi: 24.03.2022). — Pexum pgocryna:
IO TOATIHCKE.

5.2 DuiekTpoHHbBIE 00pa3oBaTebHbIE PECYPChI:
He tpebyrores i peanusanuu TUCHUTUIAHBI.

6. CoBpeMeHHBbIE IPO(ecCHOHATBbHBbIE 0a3bI JAHHBIX U HH(OPMAINIMOHHbIE CIIPABOYHbIE CUCTEMbI:
Bbasza nanuaeix IPR Books — https://www.iprbookshop.ru/

OnekTpoHHO-Oubmoreunas cucrema “3HAHUYM” —  https:/lib.utmn.ru/tpost/mlxo8l6vgl -
znaniumcom

Hayunas snexkrponnas 6ubnuorexka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

Springer — ®I'BY «l'ocymapcTBeHHass TyOJW4YHAs Hay4YHO-TEXHUYecKas OuOnmoreka Poccum» —
https://rd.springer.com/

JSTOR - ®IBY «locymapctBeHHass myOnn4Has HaydHO-TEXHHMYEeCKas Ombiamoreka Poccum»y —
https://www.jstor.org/

VYenexu ¢usmdeckux Hayk - Poccuiickas Akagemust Hayk (JlocTynm mpemocTaBieH depes MOIIMUCKY
OI'AOY BO TiomI'VY) - https://www.ufn.ru/

7. JIuneH3HOHHOE M CBOOOJHO pacnpocTpaHseMoe NMPOrpaMMHoOe oOecneuyeHue, B TOM YHCJIe
0Te4YeCTBEHHOI0 MPOM3BO/ICTBA
LibreOffice, mnaTdopma /i 31eKTpOHHOTO 00yUYEHHUS.

8. Texnuveckue cpeacTBa U MATEPUATBHO-TEXHNYECKOE o0ecrevyeHue TUCIUITUHBI
MynbpTumenuiinas ydeOHasi ayauTOpusl Ui MPOBEIEHUS 3aHATUN JIEKIIMOHHOTO THUIA, OCHAIlIEHHAas
CICNYIOIMMHA TEXHHUYECKUMHU CpEJCTBaMU OOYYEHHS W O0OpyJAOBaHHEM: ydeOHass MeOenb, JocKa
ayIUTOpHAsi, MYJIbTUMEIUITHOE TPOEKIMOHHOE U aKyCTHYeCcKoe 00OpyIoBaHHE, MepCOHATbHBIN
KOMIIBIOTED.
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1. Ilnannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenunu o0yuarwuierocsi, popmupyemsoie B pe3y/abTaTe 0CBOCHUS TAHHOM M CHUIIIHHBI:
e s HanpasieHus noaroropku 03.03.02 @uzuka: OIIK-1;
e i HanpasieHus noArotoBku 16.03.01 Texaunueckas duzuka: OITK-1.

1.2. UHAuKaTOPBI NOCTHKEHHSI KOMIIETEHINI, COOTHECEHHbIE ¢ IMVIAHMPYEMbIMH pe3y/ibTaTaMHu
00yueHus:

3HaHUsA: OCHOBHBIX NMOHATUN, YPAaBHECHHUI 1 COOTHOIIEHUH CTATUCTUYECKON PU3UKU U TEPMOJUHAMUKI
MOJIEKYJIIPHBIX CUCTEM.

YMeHHs: IPOBOANUTD PacUeThl U3MEHEHUH TEPMOAMHAMUYECKHX IIapaMEeTPOB B ITPOLIECCaX UJICAIbHBIX
U pealbHBIX Ta30B.

HaBpIku: pueMbl 1 HaBBIKM PEIIEHUS] KOHKPETHBIX 3ajiay 10 MOJEKYISIpHOW (PU3MKe Ui pa3BUTUSA
JIOTMYECKOTO MBIIUIEHHS, HEOOXOAUMOro Ul PEUIeHHs NPUKIAJAHBIX M (PyHIaMEHTaJIbHBIX 3ajad
B JalbHEHIIIECH mpodeccuoHaIbHOM NeSITeIbHOCTH.

2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMILIHHBI

Tabmnuma 1
Bun yuebHOM paboThI Bcero (ak.u.) Koua-Bo yacosn
B ceMecTpe (aK.4.)
5 ceMecTp

OO0masi Tpy10eMKOCTh | 3a4. e/. 4 4

aK.4. 144 144
N3 Hux:
Yacbl ayauTopHOi padoThl (Bcero): 50 50
Jlexun 50 50
[IpakTuueckue 3aHATHS 0 0
JlaGopaTopHble / PaKTUYECKHE 3aHATHUS 0 0
0 MOJATPYIIamM
Yacel BHeayIMTOPHOM padoThl, BKJIIOYas 94 94

KOHCYJIbTAlMU, HHYK) KOHTAKTHYIO padoTy
1 CAMOCTOAITEJBHYIO padoTy 00y4aromerocs
Buna npomexxyTodHoii artectanuu (3a4et, 1ud. JuddepennrpoBaHHbIi
3a4eT, IK3aMEH ) 3a4uer




3. Conep:kaHue QM CHUATIINHBI

Tabnuua 2
Ne Temaruka y4eOHBIX BCTpeu Buns! aynuropHoit Hroro
paloThI (B aK.4ac.) | ayIUTOPHBIX
- = aK.4acoB
= =
; = II0 TEMC
= =
o -~ S
o> | 29 3
= L= =
8| &8 2
(@]
= 2 S T B
= | E| &8 8§
E o
= & o ¥
E|&|SE5
= |2 |5 EE
1 2 3 4 5 6
1 MonekynapHO-KMHETUYECKask TEOpUs 2 0 0 2
UJIEAIBHOTO Ta3a
2 bpoyHoBcKkoe BUKEHUE 4 0 0 4
3 TepMoauHaMHUUECKUE TapaMETPhI 2 0 0 2
4 IlepBoe Ha4ayI0 TEPMOAUHAMUKHU 2 0 0 2
5 [{uknryeckue mponecchl U TEIIOBbIE MAIIUHBI 2 0 0 2
6 BTopoe Hauano TepMoaAMHAMUKH 2 0 0 2
7 DHTpONHUs 2 0 0 2
8 TpeTbe HaYaJI0 TEPMOJUHAMUKHI 2 0 0 2
9 TepmoaunamMuyeckue GyHKIUN 2 0 0 2
10 OCHOBHBIE MIOHATHUS TEOPUHU BEPOSTHOCTU 2 0 0 2
11 Pacnipenenenune Makcseiia 1o KOMIOHEHTaM 2 0 0 2
CKOPOCTEH U 110 CKOPOCTAM
12 IIpoueccsl mepeHoca B UACAIBHBIX I'a3ax 2 0 0 2
13 VYpasuenus nuddy3un U TEIIONMPOBOTHOCTH 2 0 0 2
14 SIBrIeHMs TIepeHOCca B pa3peKEHHbBIX Ta3ax 2 0 0 2
15 PeanbHble Ta3sl 4 0 0 4
16 ®a30BbII IEPEXO]] JKUIKOCTb—Ta3 2 0 0 2
17 dazoBble nepexosl 1 u 2 poaa 2 0 0 2
18 KonneHcupoBaHHbIE COCTOSIHUS BEILIECTBA 4 0 0 4
19 Kanunnsipuele sBieHus 4 0 0 4
20 PacTtBOpHI 1 KX CBOICTBA 4 0 0 4
Hroro (ak.gacoB) 50 | 0 0 50

4. CucremMa olleHUBaHUS
OOyuaromuecsi, He HaOpaBmme 61 Oamna B TEYEHHE CEMeCTpa WM HE COTJIacCHBbIE C OIICHKOM,
MOJIyYEHHOM MO UTOraM TEKYLIEro KOHTPOJIL B CEMECTpe, MPOXOIAT MPOMEXKYTOUHYIO aTTECTaIUIO
B (hopme nuddhepeHnnpoBaHHOTO 3aUeTa.
[Ipu npoBeneHNM MPOMEKYTOUHOM aTTECTAllUU PE3YIbTATHI, TOJYyYCHHbIE 00YYAIOIUMCS B CEMECTPE,
nepeBoIsATCs B (popMaT TpaJUIMOHHON OLIEHKH B COOTBETCTBHHU CO IIKAJION MepeBoia 6asioB:

— 60 6ayI0B M MEHEe — «HEYJJOBJICTBOPUTEIBHOY;

— o1 61 10 75 GannoB — «yJOBIETBOPUTEIBHO;



— 0T 76 1o 90 6aJIOB — «XOPOIIIOY;
— 01 91 o 100 6ayIOB — «OTIUYHO.

5. Y4eboHo-MeTOoaMUYeCcKOe M HH(POPMALMOHHOE 00ecnieYeHHe TN C UM ILTUHBI

5.1 JIuteparypa:

1. ®usmka. DJIEMEHTBHl MOJEKYISIpHOW (U3MKM W TEPMOJAMHAMHUKU: y4deOHOoe Tmocobue /
cocraBurenu B. fI. YeuyeB [u np.]. — HoBocubupck: HoBocuOupckuil rocymapcTBEHHBIN
arpapublii  yHuBepcuret, 2013. — 141 c¢. — Tekct: osnekrponHsiii. — URL:
https://www.iprbookshop.ru/64799.html (mara ob6pamenus: 21.03.2022). — Pexxum nmoctyma:
JUTSL aBTOPH3HP. TTOJIb30BaTEICH.

2. CuyxuH, [I. B. O6mmwmii kypc ¢usuxu: yuyeOHoe mocobue anst By3oB: B 5 Tomax. Tom 2:
Tepmonuaamuka u MoJieKyssipHas pusnuka. — 6-e uz., crep. — Mocksa: DU3MATIINUT, 2014.
— 544 c. — ISBN 978-5-9221-1514-8. — Tekct: oanekrpoHHsii. — URL:
https://znanium.com/catalog/product/470190 (mata oOpamenus: 21.03.2022). — Pexum
JIOCTYTIA: TI0 TOAIHCKE.

3. Upomo, U. E. 3amaun mo oOmel ¢usmke: ydeOHOE mMocoOue Mg BY30B (U3HUECCKUX
cnenuanbHocTe. — 12—e 3. — Mocksa: Jlabopatopus 3uanuid, 2018. — 432 c. — ISBN 978-
5-00101-112-5.

4. Jlampay, JI. J., Axwmesep, A. W., Jlupmmna, E. M. Kypc oOmeit ¢usuku: Mexanuka.
Monexynsapnas pusuka. — Mocka: Hayka, 1965. — 384 c.

5. Tenecuun, P. B. MonekynspHas ¢usuka: yaedOHoe mocodue. — 3-e usl., crepeotun. — CaHKT-
[erepOypr: Jlanb, 2009. — 368 c¢. — ISBN: 978-5-8114-1002-6.

5.2 DuiekTpoHHbIE 00pa3oBaTebHbIE PECYpPChI:
He tpebyrores s peanusanuu TUCHUIUIAHBI.

6. CoBpeMeHHBbIE IPO(eccHOHATBbHBbIE 0a3bI JAHHBIX U HH(OPMAINMOHHbIE CIIPABOYHbIE CUCTEMbI:
Basza naguaeix IPR Books. — https://www.iprbookshop.ru/

OnekTpoHHO-Oubmmoreunas cucrema ‘“3HAHUYM”. —  https:/lib.utmn.ru/tpost/mlxo8l6vgl -
znaniumcom

Springer — ®I'BY «l'ocymapcTBeHHass myOJW4yHAs Hay4YHO-TEXHUYecKas OuOnmoreka Poccum» —
https://rd.springer.com/

JSTOR — O®IBY «locymapctBeHHass myOnn4Has HaydHO-TEXHHMYeCKas Ombiamoreka Poccum» —
https://www.jstor.org/

VYenexu ¢usmdeckux Hayk - Poccuiickas Akagemust Hayk (JlocTynm mpemocTaBieH depes MOIIMUCKY
OI'AOY BO TiomI'VY) - https://www.ufn.ru/

7. JIuneH3HOHHOE M CBOOOJHO pacnpocTpaHsieMoe NMPOrpaMMHoOe oOecneuyeHue, B TOM YHCJIe
0Te4YeCTBEHHOI0 MPOM3BO/ICTBA
LibreOffice, mnaTdopma /Ui 31eKTpOHHOTO 00YUIEHHS.

8. TexHuveckue cpeacTBA U MATEPUATBHO-TEXHNYECKOE o0ecrevyeHue TUCIUITUHBI
MynpTuMenuiiHas yueOHas ayAuTOpusi UIsl MPOBENEHHUS 3aHATHUN JIEKIIMOHHOTO THWIIA OCHAIeHa
CICNYIOIMMHA TEXHHUYECKUMHU CpEJCTBaMU OOYYEHHS W O00OpyJAOBaHHEM: ydyeOHass MeOenb, J0cKa
ayIUTOpHAsi, MYJIbTUMEIUITHOE TPOEKIMOHHOE U aKyCTHYecKoe 00O0pyIoBaHHE, MepCOHAIbHBIN
KOMIIBIOTED.
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AynuTopust Al CaMOCTOSITENbHOW paOOThl OCHAIEHA CIEAYIOIIMMH TEXHHYECKHMH CpPEACTBAMHU
o0yuyeHHst U 000pynoBaHHEM: yueOHast MeOelb, JOCKa ayAUTOpHAas!, MyJIbTUMEANIHOE POCKIIMOHHOE
U aKyCTHUYECKOe 000pyI0BaHUE, IEPCOHATBHBIC KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

MounTtanapu C.I'.

OBILIA ST ®U3UKA — JIEKIIUOHHBIN KYPC (PA3JIEJ 3)
Paboyas mporpamma AUCHUTUTMHEI
JUIs 00y4aroIuXCsl [0 HAPaBJICHUSM OJATOTOBKU
03.03.02 ®usmka, 11 Bcex npoduiieil HarpaBIeHHs TOATOTOBKH;
16.03.01 Texuuueckas Gusmuka, 1y Bcex npoduiieii HarpaBIeHHs MOITOTOBKH
dbopma oOyueHust ouHast
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1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenunuu odyuyamwmerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHUS JAHHON INCIUIJINHbI:
o s 03.03.02 duzuka: OIIK-1;
o st 16.03.01 Texunueckas ¢pusuka: OITK-1.

1.2. MHAUKATOPBI H0CTHKEHUS KOMIIETEHINii, COOTHECEHHbIE ¢ TUIAHMPYEMbIMH Pe3yJbTaTaMH
00yueHus:

3HaHUSA: OCHOBHBIC MOHATHUS, 3aKOHBI U (HOPMYJIBI ANEKTPHUUECTBA U MAarHETU3Ma, HAyYHBIE METOMIbI
(bU3HKH, UX TEOPETUYECKOE U IKCIIEPUMEHTAThHOE 000CHOBAHUE.

YMeHusi: TPUMEHATh 3aKOHBI M METOAbl (PHM3MKM TpU PpEIHICHWH 3aJad TEOPETHYECKOro,
SKCHCPUMCHTAJIIbHOTO W NPHUKIIAJHOTO XapaKTCpa, BBIMIOJIHATH q)HSHHGCKI/IG HU3MCPCHUA U OLCHUBATH
MMoJIy4aCMbIC PC3YJIbTAThI, OGOCHOBBIBaTB MCTOIUKY (bI/I3I/I‘-IeCKI/IX I/I3MepeHI/Iﬁ U OLICHUBATh
UX METOJMUYECKYIO MTOTPEITHOCTb.

HaBpbIkH: onmcaHusi OCHOBHBIX (M3WYECKHX SIBJICHWW; pEIICHUS THUIOBBIX 3ama4 B 00JacTu
AJNIEKTPUYECTBA W  MAarHeTW3Ma; pabdOThl C TMPOCTBIMH  HM3MEPUTECIBHBIMH  NPUOOpaMU U
AKCTIEPUMEHTAIBHOM aImapaTypoii; o00padoTku 1 opopMIICHUS PE3yIbTaTOB SKCIIEPUMEHTA.

2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMILIHHBI

Ta0mnuma 1
Bun yuebnoit paboTbl Bcero (ak.u.) KoJu-Bo yacos
B ceMecTpe (aK.4.)
6 cemecTp

OO0masi Tpy10eMKOCTh | 3a4. e]. 4 4

aK.4. 144 144
N3 Hux:
Yacbl ayauTopHOi padoThl (Bcero): 48 48
Jlexun 48 48
[IpakTrueckue 3aHATHS 0 0
JlaGopaTopHble / PaKTUYECKHE 3aHATHS 0 0
I10 MOATpYIIIIaM
Yacel BHeayIMTOPHOM padoThl, BKJIIOYas 96 96

KOHCYJIbTALMH, HHYI0 KOHTAKTHYIO padoTy
1 CAMOCTOAITEJBHYIO padoTy 00y4aromerocs
Bun npomexxyTouHoii arrecranuu (3a4er, aud. JuddepenunrpoBaHHbIit
3a4eT, IK3aMEH) 3a4uer




3. Conep:kaHue QM CHUATIINHbBI

Tabnuma 2
Ne TemaTtuka yueOHBIX BCTpeU Buns! aynuropHoit Hroro
paloThI (B aK.4ac.) | ayIUTOPHBIX
= = aK.4acoB
= = 0 TeMe
= =
<} ~ g s
L S o 3
= L= =
8 | &8 >
© o o,
=) E T B
= = < = =¢
= = Q= o
= & o ¥ =
5 < O <
[} o S & o
= |FE | B E &
1 2 3 4 5 6
1. | DnekTpocraTuka 12| 0 0 12
2. | IlocTOSIHHBII 2IEKTPUUECKUNA TOK 4 0 0 4
3. | DAeKTponpoBOAHOCTD 8 0 0 8
4. | CrauroHapHO€ MarHUTHOE TOJIE 6 0 0 6
5. | Marueruku 6 0 0 6
6. | DJIeKTpOMarHuTHAs MHIYKIIHS 4 0 0 4
7. | IlepeMeHHBIN KBa3UCTAIMOHAPHBIN 4 0 0 4
BIIEKTPUYECKUM TOK
8. | YpaBHenuss MakcBeljia 1 OCHOBHBIE CBOICTBA 4 0 0 4
3JIEKTPOMAarHUTHBIX BOJIH
Hroro (ak.yacoB) 48 | O 0 48

4. Cucrema olleHUBAHUS

OOyuarommecss, He HaOpaBmme 61 Oamra B TedeHHWE ceMmecTpa WM HE COTJacHBbIE C OICHKOM,
MOJTyYEHHOUW M0 WUTOraM TEKYIIETO KOHTPOISI B CEMECTpEe, MPOXOIAT MPOMEKYTOUHYIO aTTECTAIUIO
B (hopme audhepeHIMPOBAHHOTO 3aUeTa.

[Ipu mpoBeaeHNN TPOMEKYTOUHOM aTTECTAIIUU PE3YIbTATh, MOJIYYeHHbIE 00yUYaIOIIUMCS B CEMECTpE,
nepeBoIsATCs B popMaT TpaJAUIIMOHHOW OIIEHKH B COOTBETCTBHH CO IIKAJION MEepeBo/Ia 0aslioB:

— 60 6aT0B M MEHEe — «HEYIOBICTBOPUTEIHHOY;
—otT 61 10 75 6ayIOB — «yIOBIETBOPHUTEILHOY;
— 0T 76 10 90 6aJIOB — «XOPOIIIOY;

— 01 91 mo 100 6ayI0B — KOTIUYHOY.

5. YueOHO-MeTOAMYeCKOEe U MH(OPMAIIMOHHOE O0ecTieYeHre JUCHMIITTHHBI

5.1 Jluteparypa:

1.

[TonomapeBa, B. A. DnekrtpudectBO W MarHetwsm: Kypc nekmmii / B. A. IloHomapesa,
B. A. Ky3pmuueBa. — MockBa: MOCKOBCKasi TOCYJJapCTBEHHAs akaJeMusi BOJHOTO TPaHCIIOPTA,
2007. — 116 c¢. — ISBN 2227-8397. — Tekct: oanekrponnsii. — URL:
http://www.iprbookshop.ru/46357.html (mata obpamenus: 01.04.2022). — Pexum pocrymna:
JUISl aBTOPU3UDP. MOJIb30BATEIICH.

I'punbepr, 1. C. DnexrpudecTBO U MarHeTu3M: yaeoHnoe mocodue / 5. C. I'punbepr, 3. A. Komernes,
A.T. MouceeB. — HoBocubupck: HoBocruOupckuii rocy1apCTBEeHHBIH TEXHUUYECKUH YHUBEPCHUTET,
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2017. — 191 c. — ISBN 978-5-7782-3163-4. — Tekct: osnexkrpoHHsiii. — URL:
http://www.iprbookshop.ru/91590.html (mata o6pamenus: 01.04.2022). — Pexum pocrymna:
JUISl aBTOPU3UP. MOJIb30BATEIICH.

3. Jepsabun, Buktop MuxaitnoBuu. ®usmka: y4eOHHK [JIsi CTYJICHTOB BY30B, OOYyYaroONTUXCs
M0 XUMHUYECKUM, XHMHKO-OMOJOTUYECKUM, OWOJIOTMYECKUM U  CeIhCKOXO3HCTBEHHBIM
cnermansHocTsM / B. M. Jlepsiobun, B. E. bopucenko. — 2-e u3n., nepepad. — Tromens: U3n-Bo
Trom. roc. yn-ta, 2001. — 656 c.

5.2 DuiekTpoHHbIE 00pa3oBaTebHbIE PECYPChI:
He npenycMOTpeHO HCOIb30BAHUE B JAHHOW JTUCLIUIUIMHE.

6. CoBpeMeHHBbI€E IPO(hecCHOHATBbHBbIE 0a3bI JAHHBIX U HH(OPMAINMOHHbIE CIIPABOYHbIE CUCTEMbI:
Basza naguaeix IPR Books. — https://www.iprbookshop.ru/

Springer — ®I'BY «l'ocynapcTBeHHas myOnu4yHas Hay4dHO-TeXHHUYecKkas OumbOnuoreka Poccum» —
https://rd.springer.com/

JSTOR — ®IBY «locymapcTBeHHass MyOiaMYHas HAy4HO-TCXHUUYeCKas Oubiamoreka Poccum» —
https://www.jstor.org/

VYcenexu gusnueckux Hayk - Poccuiickas Axanemus Hayk ([locTym mpenocTaBiieH uyepe3 MOIIMHUCKY
OI'AOY BO Troml'Y) - https://www.ufn.ru/

7. JIMueH3HOHHOEe M CBOOOJHO pAcCHpPOCTpaHsieMOe NMPOrpamMMHoe olecrneyeHHe, B TOM 4YHCJIe
0TeYeCcTBEHHOI0 MPOM3BO/ICTBA
LibreOffice, mnaTdopma 1j1s S3JIEKTPOHHOTO 00yUYEHUS.

8. Texunueckue cpeacTBa 1 MaTepUATbHO-TEXHUYECKOE 00ecnieyeHHe T CHUIITUHBI
MynbpTuMenuiiHas y4yeOHas ayauTopus AJIs NPOBEACHMS 3aHATHH JIEKIIMOHHOTO THIA OCHAIICHA
CIICAYIONIMMU TEXHUYECKMMHU CpeACTBaMU OOyueHHs M 00OpyaoBaHHeM: ydeOHas meOelnb, J0cKa
ayJIUTOpHAs, MYJIbTHUMEIMMHOE TPOCKIMOHHOE M aKyCTHYeCKoe OO0OpYyAOBaHUE, MEePCOHAIBHBIN
KOMITBIOTED.

AymuTtopust JJii CaMOCTOSITENIbHOM paboThl OCHAIEHA CIEAYIOUIMMU TEXHHYECKUMH CPEICTBAMU
o0yuyeHust U 006opynoBaHHEeM: yueOHast MeOelb, JOCKa ayAUTOpHAas!, MyJIbTUMEANIHOE MPOCKIIMOHHOE
U aKyCTHUYECKOe 000pyI0BaHUE, IEPCOHATIBHBIC KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

[IIupmosa A.B.

OBLIAS ®U3UKA — PEILIEHUE 3AJIAY (PA3AEJI 1)
Pabouvas mporpamma AUCHUTUTMHEI
JUIs 00y4aroIuXCsl [0 HAPaBICHUSAM OJATOTOBKU
03.03.02 ®usuka, 11 Bcex npoduiieii HarpaBIeHHs TOATOTOBKH;
16.03.01 Texuuueckas ¢pusuka, 1y BceX npoduiieil HarpaBIeHHUs MOATOTOBKH
dbopma oOyueHus: ouHas
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1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenuuu odyyamwmerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHUS TaHHON IUCHUNJINHBI:
Jlna nanpasnenus 03.03.02 @usuka: OITK-1.
st manpasnenns 16.03.01 Texauveckas pusuka: OITK-1.

1.2. UHaukaTopbl 10CTHKEHUSI KOMIIETEHMI, COOTHECEHHbIE ¢ IUVIAHMPYEMbIMH pe3yJibTaTaMu
0o0y4eHUs1:

3HAHMA: OCHOBHBIC TIOHATHUS, 3aKOHBI M (QOPMYJIbl MEXAaHUKH, YCIOBUS HUX MNPUMEHHMOCTH,
UX TEOPETUYECKOE U IKCIEPUMEHTAIbHOE 00OCHOBAHUE.

YMeHusi: npuMeHsATh (PyHIaMEHTalIbHbIE 3aKOHBI MEXaHMKH K PEHICHHIO 3aJady TEOPETUYECKOro,
9KCIIEPUMEHTAIILHOTO U MPUKIIATHOTO XapaKTepa.

HaBbiku: mnpueMbl U HaBBIKM pELIEHUS KOHKPETHBIX 3a/Jad M3 pa3HbIX o0iacTeil MeXaHUKH,
MOMOTaIOIINE B JaJIbHEHIIIEM pellaTh HHKEHEPHO-IIPOU3BOJICTBEHHBIE U HAYYHbIE 3aJauH.

2. CTpyKTYpa M TPYA0eMKOCTb TUCHHUIINHBI

Tab6muna 1
Bun yueGHOMI paboThI Bcero (ak.u.) Kon-Bo yacos
B ceMecTpe (aK.4.)
4 cemecTtp

O01masi Tpy10eMKOCTh | 3a4. e]. 4 4

aK.4. 144 144
N3 Hux:
Yacbl ayauTopHOi padoThl (Bcero): 68 68
Jlexuun 0 0
[IpakTuueckue 3aHATHS 68 68
JlaGopaTopHble / PaKTUYECKHE 3aHATHS 0 0
0 MOATPYIIaM
Yacbl BHeayITUTOPHOM padoThl, BKJIKOYAS 76 76

KOHCYJIbTALMHU, HHYI0 KOHTAKTHYI0 padoTy
U CAMOCTOAITEIbHYI0 padoTy 00y4yariuerocs
Buna npomexxyTodHoii artectanuu (3a4et, 1ud. JuddepennrpoBanHbIi
3a4eT, IK3aMEH ) 3a4er




3. Conep:kaHue QM CHUATIINHbBI

Tabnuma 2
Ne TemaTuka yueOHBIX BCTped Buns! aynuropHoit Hroro
paloThI (B aK.4ac.) | ayIUTOPHBIX
= = aK.4acoB
= = 0 TeMe
= =
<} ~ g s
L S o 3
= L= =
8 | &8 >
© o o,
=} E T B
= = < = =¢
= = Q= o
= & o ¥ =
5 < O <
[} o S & o
= |FE | B E &
1 2 3 4 5 6
1 KunemaTtuka maTepuanbHOU TOUYKH 0 8 0 8
2 JluHamKKa MaTepuanbHON TOYKU 0 8 0 8
3 3aKOHBI COXPAHEHUS UMITYJIbCA U SHEPTUU 0 8 0 8
4 HeunepuuanbHbie CUCTEMBI OTCUETA 0 6 0 6
5 OcCHOBBI crielIMaIbHOM T€OPUH OTHOCUTENbHOCTH | 0 6 0 6
6 JnHamuka TBEpIOTO TEa 0 8 0 8
7 OcCHOBBI MEXaHHUKHU JeHOPMHUPYEMBIX TEJ 0 4 0 4
8 KonebarensHoe nBHXEHNE 0 8 0 8
9 MexaHuKa )KUJKOCTEN U Ta30B 0 6 0 6
10 Bonssl B crutomHo cpeze 0 6 0 6
Uroro (ak.yacoB) 0 | 68 0 68

4. Cucrema olleHUBAHUS
[Ipu TekymemM KOHTPOJIE YIUTHIBACTCS HECKOJIBKO BUJIOB JIEATEIHBHOCTH O0yYaIOIIIXCS:

®  aKTHBHOCTH OOYUAIOIIUXCS HA MIPAKTHUYECKUX 3aHSATHUSAX, PEIICHUE 3a1a9 y IOCKH, PEIICHHE
JIOMAIIHUX padoT;

®  BBINIOJIHEHUE KOHTPOJIbHBIX PadoT.
B Tedenume cemecTpa 3alUTaHUPOBAHO TPOBEIACHHE 3 KOHTPOJIBHBIX pabOT, Kakgas W3 KOTOPBIX
orieHuBaeTcs 0 15 6annoB. MakcuManbHOE KOJTMYECTBO 0aJsIOB 32 YCIEUTHOE PEIICHNE KOHTPOIBHBIX
pabot — 45 6annos.
3a aKTHBHOCTb Ha NMPAKTHUYECKUX 3aHATUAX OOydaromuecss MOryT HaOparh 10 55 0ayuioB B T€UEHUE
ceMecTpa.
OOyuarommecss, He HaOpaBmme 61 Oamra B TedeHHWE cemecTpa WM HE COTJacHBIE C OIEHKOM,
MOJTyYEHHOUW MO MTOraM TEKYIIET0 KOHTPOJA B CEMECTpEe, MPOXOISAT MPOMEKYTOUHYIO aTTECTAIUIO
B (hopme auddepeHnInpoBaHHOTO 3aUeTa.
[Tpu npoBeaeHNH MPOMEKYTOUHON aTTECTAI[MU PE3YyIbTaThl, OJyYeHHbIE O0yUYaIOUIMMCS B CEMECTpeE,
nepeBoAATCs B popMaT TPAAUIIMOHHOM OI[EHKH B COOTBETCTBHH CO ILIKAJION MepeBo/ia 6aioB:

— 60 6aTOB M MEHEe — «HEYAOBICTBOPUTEIHHOY;

—otT 61 10 75 6ayIOB — «yIOBIETBOPHUTEILHOY;

— ot 76 1o 90 6aJIOB — «XOPOIIIOY;

— 01 91 go 100 6ayI0B — KOTIUYHOY.
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5. YueOHO-MeTOAMYeCKOEe U MH(OPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI

5.1 JIuteparypa:

1. Cumyxun, 1. B. O6muii kypc ¢pusuku: yaebHoe mocodue 1y By30B: B 5 Tomax. Tom 1: MexaHuka
/ . B. CuByxuH. — 6-¢ u3s1., crep. — MockBa: DUSMATIINUT, 2014. — 560 c. — ISBN 978-5-9221-
1512-4. — Texkct: snekrponnbii. — URL: https://znanium.com/catalog/product/470189 (mata
obpamienus: 24.03.2022). — PexxuM gocTyna: 1o rnojamnucke.

2. OcHoBbl MexaHuku: ydeOHoe mocoouwe / C. @. fAmyn, O. I'. Jloktnonora, B. S. Mumenko,
E. H. [lonutoB. — 2-¢ u3n., nepepad. u gon. — Mocksa: UHOPA-M, 2019. — 248 c¢. — ISBN 978-5-
16-012872-6. — Texct: anextponnsiii. — URL: https://znanium.com/catalog/product/1003404 (nata
obpamienus: 24.03.2022). — PexxuM gocTyna: 1mo rnojamnucke.

3. TI'punGepr, . C. Mexanuka / 5. C. I'pun6epr, 3. A. KomeneB. — HoBocubupck: HI'TY, 2013. —
140 c¢. — ISBN  978-5-7782-2243-4. —  Tekcr:  oanexktponHsii. —  URL:
https://znanium.com/catalog/product/546363 (mata oOpamenusi: 24.03.2022). — Pexum pgocryna:
10 TIOJIITHCKE.

4. Jlyoposckuii, B. I'. Mexanuka, TepMOauHaMHUKa W MOJEKYJsIpHas (uU3MKa: COOPHUK 3a7ad U
npumepsl ux pemenus / B. I'. Ilyoposckuii, I'. B. XapnamoB. — HoBocubupck: HI'TY, 2010. — 176 c.
— ISBN 978-5-7782-1410-1. — Tekcr: 3JIEKTPOHHBIM. — URL:
https://znanium.com/catalog/product/546145 (mata oOpamenwus: 24.03.2022). — Pexum pgocryma:
IO TOATIHCKE.

5.2 DuekTpoHHBIE 00pa30BaTe/IbHbIC PECYPChI:
He TpebyroTcest muist peanu3ayl TUCIUTUIAHEIL.

6. CoBpemeHHbIe MPo(eccHOHATIbHBIE 0a3bl TAHHBIX M HH(POPMAIIHOHHBIE CIPABOYHbIE CHCTEMbI:
baza nannbix IPR Books. — https://www.iprbookshop.ru/

DOnekTpoHHO-OnMOnmmoreunass cucrema “3HAHUYM”. —  https:/lib.utmn.ru/tpost/mlxo816vgl-
znaniumcom

Hayunas snekrponnas 6ubnuorexka eLIBRARY.RU. — https://elibrary.ru/defaultx.asp

Springer — ®I'BY «l'ocymapcTBeHHass TyOJW4yHAs Hay4YHO-TEXHUYecKas OuOnmoreka Poccum» —
https://rd.springer.com/

JSTOR - ®IBY «locymapctBeHHass myOnu4Has HaydYHO-TEXHHMYeCKas Ombiamoreka Poccum»y —
https://www.jstor.org/

VYcenexu gusnueckux Hayk - Poccuiickas Axanemus Hayk ([locTym mpenocTaBiieH uyepe3 MOIIHUCKY
OI'AOY BO Troml'Y) - https://www.ufn.ru/

7. JIMEeH3HOHHOEe M CBOOOJHO pAcCHpPOCTpaHsieMOe NMPOrpamMMHoe olecrneyeHHe, B TOM 4YHCJIe
0TeYeCcTBEHHOI0 MPOM3BO/ICTBA
LibreOffice, mnaTdopma 1j1s S3JIEKTPOHHOTO 00yUYEHUS.

8. Texnuveckune cpeACTBAa U MATEPUAIBHO-TEXHHYECKOe o0ecneyeHue U CHMIIINHbI

VYyeOHass ayauTopust Ui TPOBEACHHS 3aHATUNH CEMHUHApPCKOTO THUIA OCHAIEHA CIeAYIOUIMMHI
TEXHUYECKUMH CPEJICTBAMU 00yUYEHUS U 000pyI0BaHUEM: YueOHas MeOelb, TOCKa ayIUTOPHASI.
Aynuropus Ui CaMOCTOSITENbHOM pabOThl OCHAIllEHA CIEAYIOUMMU TEXHUYECKUMHU CpeACTBAMHU
o0yuyeHHs U 000pynoBaHHEeM: yueOHast MeOelb, JOCKa ayAUTOpHAas!, MyJIbTUMEANIHOE MPOCKIIMOHHOE
U aKyCTUYECKOE 000PYI0BaHKE, IEPCOHATBHBIE KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

[Torounsik U.P.

OBIIAA ®U3UKA — PEHIEHUE 3AJIAY (PA3AEJL 2)
PaGouas mporpamma IyCUUTIINHBI
U1 00Y4arOIIMXCs 0 HapaBJIEHUSM OATOTOBKU
03.03.02 ®dusuka, 11t Bcex nmpoduieii HanmpaBIeHHs TOATOTOBKH;
16.03.01 Texuuueckas pusuka, s Bcex mpodriield HarpaBIeHUs MTOATOTOBKH,
dhopma oOyueHust ouHas



1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenuum oOyuamomerocsi, ¢(opmupyembie B pe3yiabTaTe OCBOCHHUSI [JaHHOM
AUCHUTIINHBI:

Jlna nanpasnenus 03.03.02 @usuka: OIIK-1.

Jns nanpasnenus 16.03.01 Texanueckas ¢pusuka: OITK-1.

1.2. HWHaukaTopbl [JOCTHKEHHMS KOMIIETEHIHH, COOTHECEHHbIe ¢ INIAHMPYeMbIMH
pe3yJibTaTamMu 00y4eHHs :

3HaHUsA: COBPEMEHHBIX KOHIIETIUH, TOCTHKEHUI U OTPAaHUYCHUN MOJIEKYIISIPHOU (DU3UKH;, METOOB
UCCJIEJOBAHMM, CIIOJIb3YEMBIX IIPU OMMCAHUN MOJIEKYJISIPHBIX U TEPMOJIMHAMUYECKUX CUCTEM.
YMeHus: onpenensTh NPUHAAICKHOCTh 3a/la4l K TOM MJIM WHOM 00JacTh eCTeCTBEHHOHAYYHOI'O
3HAHUS; YCTAHABIMBATh B3aUMOCBA3b MEXAY (PU3MUECKUMH, XUMUYECKHUMH, OMOJIOTMYECKHUMU U
IIPOYMMH MPOLIECCAMU U SIBICHUSMH.

HaBpIkH. pereHnst KOHKPETHBIX 3a/1a4 U3 Pa3HbIX 00JacTel MOJIEKYIApHON (PU3UKHU, TOMOTAIOIINX
B JAJIbHEHIIEM pEeIaTh NHKEHEPHO-IPOU3BOICTBCHHBIEC U HAYYHBIEC 3a1a4H.

2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMILJIHHBI

Tab6muna 1

KoJ1-Bo yacoB

Bun yae6HO# paboThI Bcero yacos B cemecTpe (aK.4.)
5 cemectp

Oo0masn 3ad4. e]l. 4 4
TPYA0EMKOCTh yac 144 144
N3 Hux:
Yacbl ayauTopHOi padoThl (Bcero): 68 68
Jlexuun 0 0
[IpakTuueckue 3aHATHS 68 68
JlaGopaTtopHble / TpaKTHYECKUE 3aHATHS I10 0 0
MOATPYIIIaM
Yacbl BHeayITUTOPHOM padoThl, BKJIKOYAS
KOHCYJIbTAUMH, HHYI0O KOHTAKTHYI0 padoTy u 76 76
CaMOCTOSITEJILHYIO PA00Ty 00y4arouerocst
Bua nmpomexxyrounoit arrecranmm (3a4eT, qud. JuddepennrpoBanHbIi

3a4eT, IK3aMEH ) 3a4er




3. Conep:kaHue QM CHUATIINHbBI

Tab6muna 2
Bunel aynuropHoi
paboTsI (B ak.yac.)
= =
E E Hroro
Neo Temaruka y4eOHBIX BCTPEU § ° § o | SYAMTOPHEIX
S Z 2 F aK.4acoB
§ § § B 0 TEME
= |E|5E¢g
g » 3 £ e
Bl &|S2%
= | R | B EE
1 2 3 4 5 6
1 MonekynapHO-KMHETUYECKask TEOpUs 0 8 0 8
2 TepMoauHaMUYECKUl METOJ B MOJIEKYJIIPHOM 0 | 16 0 16
¢busuke
3 Konrponsnas pabora Ne 1 0 2 0 2
4 CraTucTu4eckuii METO/1 B MOJIEKYIISIPHOM 0 |10 0 10
¢buznke
5 SIBnenus nepeHoca 0 8 0 8
6 Kontponbnas padota Ne 2 0 2 0 2
7 PeanbHble rassl 0 8 0 8
8 ®a3oBbI€ MEPEXOIBI 0 6 0 6
9 KonaencrupoBanHbie COCTOSIHUSA BEIIECTBA 0 6 0 6
10 | KonTponbHas padota Ne 3 0 2 0 2
Uroro (ak.yacoB) 0 | 68 0 68

4. Cucrema olleHUBAHUS
OO6yuaronmecs, He HabOpaBimme 61 Oamna B TedeHHWE CEMECTpa, WM HE COTJIACHBIC C OIICHKOM,
MOJTYYEHHOM M0 UTOTaM TEKYIIET0 KOHTPOJISL B CEMECTPE, IPOXOAT MPOMEKYTOUHYIO aTTECTAIUIO B
dbopme nuddepeHITMPOBaHHOTO 3aYeTa.
[Ipu npoBeneHNMM MPOMEXKYTOUHOM aTTECTallUM pe3yJIbTaThl, MOJIy4eHHble OOydaromuMcs
B CeMecTpe, MepeBOATCS B (popMaT TpaJIUIIMOHHON OLEHKHU B COOTBETCTBHUM CO IIKAJIOH MepeBojia
0aJlIoB:

— 60 6aTOB M MEHEe — «HEYIOBICTBOPUTEIHHOY;

—otT 61 10 75 6ayIOB — «yJIOBIETBOPHUTEILHOY;

— 0T 76 10 90 6ayIOB — «XOPOIIIOY;

— 01 91 go 100 6ayI0B — KOTIUYHOY.

5. YueOHO-MeTOAMYeCKOEe U MH(OPMAIIMOHHOE O0ecTieYeHre JUCHMIITTHHBI

5.1 JIuteparypa:
1. KazanneBa, A. b. MonekynsapHas ¢wusuka. 3amaum W pemieHus: yde0. mocobue /
A. b. KazanneBa. — Mocksa: MIIT'Y, 2014. — 240 ¢. — ISBN 978-5-4263-0146-7. — Texkcr:



anektpoHHbli. — URL:  https://znanium.com/catalog/product/757796 (mata oOpameHus:
13.05.2020). — Pexxum mocTyma: mo MmonucKe.

2. Ky3nenos, C. 1. MonekynsapHas ¢uszuka. Tepmoaunaamuka: yued. mocodbue / C. U. Ky3Henos;
ToMCKHiA TOTUTEXHUUECKUI YHUBEPCUTET. — 2-€¢ M3, mepepad. u gon. — Tomck: Uzn-Bo TIIY,
2007. — 126 c¢. — Texkct: anekrponnbiii. — URL: https://znanium.com/catalog/product/417636
(mara obpamenus: 13.05.2021). — Pexum goctyna: mo moJInucKe.

5.2 DuekTpoHHBIE 00pa30BaTeIbHbIC PECYPChI:
He tpeGyercs 111 TUCUMITIIMHBIL.

6. CoBpeMeHHble mnpodeccMOHANbHBbIE 0a3bl JAHHBIX W HH(OPMALMOHHBIE CIPABOYHbIE
CHCTEMBbI:

OnekTpoHHO-Oubamoreunas cucrema “3HAHUYM”. — https:/lib.utmn.ru/tpost/mlxo8l6vg] -
Znaniumcom

Springer — ®I'BY «l'ocynapcTBeHHast MyOMuYHAas HayyHO-TeXHHUecKas Oubiamoreka Poccum» —
https://rd.springer.com/

JSTOR — O®IBY «locymapcTBeHHass myOnuyHAs HaydyHO-TEXHHYecKas Oubiamoreka Poccum» —
https://www.jstor.org/

VYenexu ¢uznyecknx Hayk - Poccuiickas Akagemus Hayk ([locTymn npenoctasieH yepes MOIMUCKY
OI'AOY BO Troml'Y) - https://www.ufn.ru/

7. JIMeH3MOHHOe ¥ CBOOOJHO PAaCHpOCTPaHsieMoe MPOrpaMMHOe o0ecleuyeHue, B TOM 4YHcJie
0TeYeCTBEHHOI0 MPOM3BO/ICTBA
LibreOffice, mnaTdopma 115 SJIEKTPOHHOTO 00yUYEHUS.

8. Texnuveckune CpeACTBAa U MATEPUAIBHO-TEXHHYECKOE o0ecneyeHue TUCHMIIINHbI

MyneTuMeauiiHass ydyeOHas ayIuTopus [UIsl MPOBEACHUS 3aHSATHH CEMHHApPCKOTO THIA
OCHAIIIeHA CJICTYIONTUMHU TEXHUUECKIUMH CPEICTBAaMU 00yUeHUs M 000pyJ0BaHUEM: YueOHas MeOeb,
JoOCKa  ayAUTOpHasl, MYJIbTUMEIUNHHOE TMPOEKIMOHHOE M aKycTU4Yeckoe 000pyaoBaHHE,
MEePCOHAIIbHBIA KOMITBIOTED.

Aynuropus ISl CaMOCTOSITENIbHOM pa0OThl OCHAIEHAa CIEAYIOIUMUA TEXHUYECKUMHU
cpencTBamMu OOydeHHsI U 000py/IOBaHHEM: ydeOHas MeOelnb, JoCcKa ayIuTOpHAs, MYJIbTUMEINIHOE
MPOEKIIMOHHOE U aKyCTUYECKOE 000pYyJ0BaHHE, IEPCOHAIBHBIE KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

MounTtanapu C.I'.

OBLIAS ®U3UKA — PEILIEHUE 3AJIAY (PA3EJI 3)
Pabouvas mporpamma AMCHUTUTMHEI
JUIs1 00y4aroIUXCs [0 HAIPABICHUSM OJATOTOBKU
03.03.02 ®usuka, 11 Bcex mpoduiieii HarpaBIeHHs TOATOTOBKH;
16.03.01 Texuuueckas ¢pusuka, 1y Bcex npoduiieil HarpaBIeHHs MTOATOTOBKH;
dbopma oOyueHus: ouHast
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1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenunuu odyuyamwmerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHUS JAHHON INCIUIJINHbI:
03.03.02 ®duszuxka: OIIK-1;
16.03.01 Texunueckas ¢usuka: OITK-1.

1.2. UHauKkaTopbl 10CTHKEHUSI KOMIIETEHIMI, COOTHECEHHbIE ¢ IUVIAHMPYEMbIMH pe3yJibTaTaMu
00y4eHUs1:

3HAHMA: OCHOBHBIX MOHATHM, 3aKOHOB M (OPMYJT JIEKTPUUYECTBA U MarHeTU3Ma, Hay4YHbIX METOJOB
(bUBHKH, UX TEOPETUIECKOE U IKCIIEPUMEHTATFHOE 000CHOBAHHE,

YMeHusI: TPUMEHSATh 3aKOHbI M METOAbl (U3MKU TPU pEIIeHUH 3a7ad TEOPETUYECKOTO,
9KCIIEPUMEHTAIILHOTO U MPUKJIAHOTO XapaKTepa;

HaBbiku: onucaHusi OCHOBHBIX (DM3MYECKUX SIBJICHUH; pelIeHHs] THUIOBBIX 3a1ad B o0jacTu
AJIEKTPUYECTBA U MarHETU3Ma.

2. CTpyKTYpa M TPYA0eMKOCTb TUCHHUIINHBI

Tab6muna 1

KoJs-Bo uacoB

Bun yuebHoi paboThl Bcero (ak.u.) B ceMecTpe (aK.4.)
6 cemecTp
O01masi Tpy10eMKOCTh | 3a4. e]l. 4 4
aK.4. 144 144
N3 Hux:
Yacel aynuTopHO# padoTsl (Bcero): 64 64
Jlexun 0 0
[IpakTuueckue 3aHATHS 64 64
JlaboparopHble / MpaKTUYECKUE 3aHATHUS 0 0
0 MOATPYIIaM
Yacbl BHeayITUTOPHOM padoThl, BKJIKOYAS
KOHCYJIbTAUMM, HHYI0 KOHTAKTHYI0 padoTy 80 80
U CAMOCTOAITEIbHYI0 padoTy 00y4arierocs
Buna npomexxyTodHoii arrectanuu (3a4et, 1ud. JuddepennmpoBanHbIi

3a4eT, IK3aMEH ) 3a4uer




3. Conep:kaHue QM CHUATIINHbBI

Tabmuma 2
Bunel aynuropHoi
paboTsI (B ak.yac.)
w
S 2
= = Hroro
e
< < AyIUTOPHBIX
Ne Tematuka y4eOHBIX BCTPEY 21 o9 = YAITOP
=~ E 2 g aK.4yacoB
X~
S | 28 5| moteme
© o o,
=} E T B
= = < = =
= = Q= o
= & o ¥ =
5 © O <
[} o S & o
= |FE | B E &
1 2 3 4 5 6
1 DJIEKTPOCTATHKA 0 14 0 14
2 [loCTOSIHHBIN 2JEKTPUUECKUIN TOK 0 |10 0 10
3 DNEeKTPONPOBOJHOCTh 0 6 0 6
4 CrannoHapHOe€ MarHUTHOE T10JI€ 0 8 0 8
5 Maruneruku 0 8 0 8
6 DJIEKTpOMAarHuTHas MHYyKIHS 0 6 0 6
7 IlepemMeHHBIN KBa3UCTALIMOHAPHBIN 0 2 0 g
AIIEKTPUYECKUM TOK
8 VYpaBHeHnus MakcBesa 1 OCHOBHBIE CBOMCTBA 0 4 0 4
3IEeKTPOMArHUTHBIX BOJIH
Hroro (ak.uacoB) 0 | 64 0 64

4. Cucrema olleHUBAHUS
[Ipu TekyiemM KOHTPOJIE YIUTHIBACTCSI HECKOJIBKO BUJIOB JIEATEIHBHOCTH O0yUYaIOIINXCS:

— aKTHUBHOCTH Ha 3aHATHSX;

— pelleHue TOMAIIHUX 3a7]a4;

—  TIO )KEJIaHWI0 00YYaroIIerocs: penieHue TOTMOHUTEFHBIX 3a/1a4 (TIOBBIIICHHON TPYAHOCTH);

— KOHTpPOJbHbIE PabOTHI.
OOyuarommecss, He HaOpaBmme 61 Oamra B TedeHHWE ceMmecTpa WM HE COTJacHBbIE C OICHKOM,
MOJTyYEHHOUW M0 UTOraM TEKYIIEr0 KOHTPOJS B CEMECTpEe, MPOXOISAT MPOMEKYTOUHYIO aTTECTAIUIO
B (hopme audhepeHIMPOBAHHOTO 3aUeTa.
[Ipu mpoBeneHNN TPOMEKYTOUHOM aTTECTAIIUU PE3YIbTAThI, TOJIYIeHHbBIE 00YUJaAIOUIUMCS B CEMECTpE,
nepeBoIsATCs B (popMaT TpaJUIIMOHHOW OIIEHKH B COOTBETCTBHH CO IIKAJION MEepeBo/Ia 0asioB:

— 60 0ayI0B M MEHEee — «HEYJOBICTBOPUTEIBHOY;

— 0T 61 10 75 6amIOB — «YIOBICTBOPUTEIHLHOY;,

— 0T 76 10 90 6aI0B — «XOPOIIOY;

— ot 91 no 100 6ayUI0B — «OTIIMYHO.

5. YueOHO-MeTOAMYeCKOEe U MH(POPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI
5.1. Jluteparypa:

1. Tlonomapesa, B. A. DnexrtpuuecTtBo M MarHeTusMm: Kypc yekuuid / B. A. Ilonomapesa, B. A.
Ky3pmuueBa. — MockBa: MocCKoBCKasi rocyJapCTBEHHas akaJeMus BOJHOIo TpaHcnopta, 2007, —
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116 c. — ISBN 2227-8397. — TekcT: 31€KTpOHHBIN // DNeKTpoHHO-0ubaroTeuHas cucrema IPR
BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/46357.html (nata obpamenus: 20.04.2022).
— Pexum nocryna: aiis aBTOpU3Hp. IOJIB30BATENCH.

2. T'punbepr, . C. DnextpudecTBO M MaraeTusMm: yaeoHnoe mocodue / 5. C. I'punbepr, 3. A. Komenes,
A.T. MouceeB. — HoBocubupck: HoBocuOupckuii rocy1apCTBeHHBIH TEXHUUYECKUH YHUBEPCHUTET,
2017. — 191 c. — ISBN 978-5-7782-3163-4. — Texkct: anektpoHHbit // Ludposoii
obpazoBarenbHbIil pecypc IPR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/91590.html
(mara obpamenus: 20.04.2022). — PexxuMm goctyna: 1jisi aBTOPU3UP. MTOTB30BaTENCH.

3. Hy6posckuii, B. I'. DnexrpuuectBo n Maruetu3m. COOpHUK 3a7a4u U puMepsl ux pemrenus / B. T
Hy6posckuii, I'. B. Xapnamos. — HoBocubupck: HI'TY, 2011. — 92 ¢. — ISBN 978-5-7782-1600-
6. — Texkcer: onextponnbiii. — URL: https://znanium.com/catalog/product/546026 (mara
obpamenusi: 20.04.2022). — Pexxum gocTymna: 1o moJImucKe.

5.2. DiekTpoHHBIEe 00pa3oBaTeIbHbIC PECYPCHI:
He tpeGyroTest muist peanu3ayl TUCIUTUIHHEIL.

6. CoBpeMeHHBbI€E IPO(ecCHOHATBbHBbIE 0a3bI JAHHBIX U HH(OPMAINMOHHbIE CIIPABOYHbIE CUCTEMbI:
baza nannpix [IPR Books. — https://www.iprbookshop.ru/

OnekTpoHHO-Oubmoreunas cucrema “3HAHUYM”. —  https:/lib.utmn.ru/tpost/mlxo8l6vgl -
Znaniumcom

Springer — ®I'BY «l'ocynapcTBeHHas myOnu4yHas Hay4dHO-TeXHHUeckas OumbOnumoreka Poccum» —
https://rd.springer.com/

JSTOR — ®IBY «locymapcTBeHHass myOiaMYHas HAyYHO-TEXHHUYECKas Oubiamoteka Poccum» —
https://www.jstor.org/

VYcenexu gusnueckux Hayk - Poccuiickas Axanemus Hayk ([locTym mpenocTaBiieH uyepe3 MOIIHUCKY
OI'AOY BO Troml'Y) - https://www.ufn.ru/

7. JIMueH3HOHHOEe M CBOOOJHO pAcCHpPOCTpaHsieMOe NMPOrpamMMHoe olecrneyeHHe, B TOM YHCJIe
0Te4YeCTBEHHOI0 MPOM3BO/ICTBA
LibreOffice, mnaTdopma /i 31eKTpOHHOTO 00yUIEHHUS.

8. Texunueckue cpeacTBa 1 MaTepUATbHO-TEXHUYECKOE 00ecnieyeHHe T CHUIITUHBI

VYuebHast ayauTopusi JUId TPOBEICHUSA 3aHATUH CEMHHAPCKOTO THUIIA OCHAIIEHA CJIECAYIOUIMMHU
TEXHUYECKUMU CpeCTBaMH 00ydeHus 1 000opyoBaHueM: yueOHast MeOelb, I0CKa ayTUTOPHASL.
AymuTopust JJii CaMOCTOSITENIbHON paboThl OCHAIEHA CIEAYIOUIMMU TEXHHUYECKUMH CPEICTBAMU
o0yuyeHHst U 000opynoBaHHEeM: yueOHast MeOelb, JOCKa ayAUTOpHAs!, MyJIbTUMEANIHOE TPOCKIIMOHHOE
U aKyCTHUYECKOe 000pyI0BaHUE, IEPCOHATIBHBIC KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

Kpekos C.A.

OIITUKA
Pabouas mporpamma
JUIs1 00y4aroIuXCs [0 HAPaBJICHUSIM OJATOTOBKU
03.03.02 ®usuka, 11 Bcex npoduiieii HarpaBIeHHs TOTOTOBKH;
16.03.01 Texuuueckas ¢pusuka, 1y Bcex npoduiieil HarpaBIeHHs MOATOTOBKH;
dbopma oOyueHust ouHast
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1. Hna}mpyeMLIe pe3yabTaTbl OCBOCHUA TUCIHUIIJIMHBI

1.1. Komnerenuun ody4arwierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHHUS JAHHON JUCHUIINHBI:

Hanpasnenue 03.03.02 ®uzuka: OIIK-1, OIIK-2.

Hanpasnenune 16.03.01 Texanueckas ¢pusuxa: OIIK-1, OITK-3.

1.2. UHAuKaTOPBI NOCTHKEHHSI KOMIIETEHINH, COOTHECEHHbIE ¢ IVIAHMPYEMbIMH pe3y/ibTaTaMHu

0o0y4eHUs:

B pesynbrate ocBoeHus qucuuiinHbl "Ontuka" odyuatonuecs HarpasieHuit 03.03.02 Ousuka

n 16.03.01 Texunueckast pusznka JOTKHBI UMETh:
3HaHuA:

— OCHOB I'€OMETPUYECKON ONTUKH: 3aKOHOB MTPEIOMIICHUS 1 OTPaXKEHUS, IPOXOKICHHUS JTy4eil B

OIITHUYCCKHUX CHUCTEMAX,

— OCHOBHBIX SIBJIEHUM BOJHOBOM OIITHKU:

AUCIICPCHUU CBCTA,

uHTephepeHIuy, AUPPAKIIN, TOJIPU3AINH,

— OCHOBHBIX SIBJICHUH KBAaHTOBOM ONTHKH: TEIJIOBOIO M3Iy4eHHUs, POoTOdPdeKTa, CHOHTAHHOTO

" BBIHYKACHHOT'O U3JTYUCHUS,

— METOJIOB U3MEpPEHUH 1 HCCIIeI0BaHUM, OCHOBAHHBIX HA Pa3IMUHBIX ONTHYECKUX D PexTax.

YMmeHnus:

— MPUMEHSATH (PU3NYECKUE MMOHATHS, 3aKOHBI U PacyeTHbIE POPMYJIbI IPU PEILICHUH KOHKPETHBIX

3a1a4;

— MOJy4aTh pacueTHble (POPMYJIbI AJ Pa3IMUHbBIX ONTUYECKUX YCTAHOBOK U CHUCTEM;
— UHTETPUPOBATh 3HAHUS ONTUYECKHUX SBJICHUHN ¢ APYTUMH 00JacTAMU (PU3UKH.

HaBbIkn:

— BJIQICHUS] MAaTEMAaTUYECKUM almapaToM OMUCAaHUSI ONTHYECKUX SIBJICHUH U 3aKOHOB;
— paboThl ¢ ONTHYECKUMU HHCTPYMEHTAMU U YCTaHOBKAMHU.

2. CTpyKTYpa M TPYA0eMKOCTb TUCHHUIINHBI

Taomnuma 1
Kou-Bo yacos
Bun yueGHOM paboThI Bcero yacos B cemecTpe (aK.4.)
5(7)* cemectp
O01masi Tpy10eMKOCTh | 3a4. e]. 10(8)* 10(8)*
yac 360(288)* 360(288)*
U3 Hux:
Yacel ayauTopHO# padoThl (BCero): 152 152
Jlexun 34 34
[IpakTrueckue 3aHsATHS 50 50
JlaGopaTopHble / TpPAaKTUYECKHE 3aHATHS TIO 63 68
MOArpynnam
Yacel BHeayIMTOPHOM padoThl, BKJIIOYas
KOHCYJIbTAUMH, HHYI0O KOHTAKTHYI0 padoTy u 208(136)* 208(136)*
CaMOCTOSITEJIbHYI0 padoTy 00y4aromerocs
Bux npomexyrouHoit arrtectaruu (3auet, aud. SK3aMel
3a4er, HK3aMEH)

* — B COOTBETCTBUE C YICOHBIM TJIAHOM MPOQUIIS.



3. Coaep:xanue TUCHUIIMHBI

Ta0numa 2
Ne Temaruka y4eOHBIX BCTpeu Buns! aynuropHoit Hroro
paboThl (B ak.4ac.) | ayAMTOPHBIX
= < aK.4yacoB
2 E 10 TEME
5 |- Z
o | 29 2
S 2 2=
S | &8 E
2| 228
S| E| &8
g | = & £ 9
AR
= |5 |8 EE
1 2 3 4 5 6
Onrtuka (ceMUHAPBHI) 0 | 50 0 50
1. | OcHoBHBIC (DOTOMETPUUECCKUE TTOHATHUS U 0 ] 0 ]
BEJTMYUHBI
2. | IIpenomnenue u oTpakeHUE BOJH Ha MJIOCKOU 0 ] 0 ]
TpaHUIIe ABYX JUAJICKTPUKOB
3. | 'eomerpuueckas ontuka. JIMH3bI, 3epKana. 0 ] 0 ]
LleHTpUpOBaHHBIE CUCTEMBI.
4. | KonTponbsHas pabora Ne 1 0 2 0 2
5. | UnTepdepenmus ceera 0 8 0 8
6. | Jludpakuus cBera 0 8 0 2
7. | KoatponbHas padorta Ne 2 0 2 0 2
8. | Aamzorponnsle cpensl. [lonspuzanuonHsie 0 4 0 )
PUOOPHI U TPUCTTOCOOTICHUS
9. | TennoBoe u3nyuenue. Porodddexr 0 2 0 2
OnTuka (JiabopaTopHbie 3aHATHS) 0 0 68 68
10. | BBogHoe 3ansiTue 0 0 2 2
11. | JlJabopaTopHsie paboTs! Ne 1-12 0 0 48 48
12. | Texymuii KOHTPOJIb, 3aIIUTA JTAOOPATOPHBIX 0 0 18 18
pabor
OnTuka (JieKuumn) 34 | 0 0 34
13. | DnexTpoMarauTHas Npupoa cBeTa (4acTb 1) 2 0 0 2
14. | DnexTpoMarHuTHas MPUPOJIa cBeTa (4acTh 2) 2 0 0 2
15. | OcHoBHbIE (hOTOMETPUUECKHE TIOHATHS U ) 0 0 )
BEJIMUUHBI
16. | IlpenomieHue u OTpaxe€HUE BOJIH HA IJIOCKON ) 0 0 )
IpaHuLe ABYX JUAJIEKTPUKOB
17. | 'eomeTpuyeckast onTuka. TOHKHE JTUH3bI 2 0 0 2
18. | 'eomerpuyeckas ontuka. ONTHYECKHE CUCTEMBI | 2 0 0 2
19. | JIByxnydeBast uHTephEepEHIUS 2 0 0 2
20. | MHuoronyueBast untepdepeHuus 2 0 0 2
21. | dudpakmus Openens 2 0 0 2
22. | udpakuus Ppaynrodepa 2 0 0 2
23. | PaccesHue cBeTa 2 0 0 2
24. | JIBoMiHOE TydenpesioMIICHUE 2 0 0 2
25. | IlonspuzannoHHble ycTpoicTBa. Bpaenue 2 0 0 2
MJIOCKOCTH MOJSIpU3alNN




26. | lucniepcusi ¥ IOTJIOLIEHUE CBETA 2 0 0 2
27. | TenoBoe n3iyueHue 2 0 0 2
28. | JlromunectieHnus U POTOXMUMUS 2 0 0 2
29. | OnTu4ecKkre KBaHTOBBIE T€HEPATOPHI 2 0 0 2
OnTtuka (3K3aMeH) 0 0 0 0
30. | Koncynpranus nepej 3K3aMeHOM 0 0 0 0
31. | Dx3amen 0 0 0 0
HNToro (akageMHU4eCKHX YaCOB) 34 | 50 68 152

ConepxaHue IMCUMILIMHBI 10 TEMaM

Tema 1. DuaexkTpomarHuTHas npupoaa cBera. (OCHOBHbIE XapaKTepHCTHKH
3JIEKTPOMATHUTHBIX BOJIH.

CTpyKTypa M XapaKTEpUCTHUKU JIEKTPOMAarHUTHBIX BOJIH: 4acTOTa, JUIMHA BOJHBI, BOJHOBOE
YHUCJI0, BOJHOBOM BEKTOP. OCOOCHHOCTH ONTHYECKOTO JMarna3oHa, BUAMNMOIO Jguana3oHa. BosHoBoe
ypaBHEHHE, ypaBHEHHME IUIOCKOHM Oerymieii BomHbL. ['ayccoB mydok. MMmynbc 31€KTpOMarHUTHOU
BOJTHBI. CJIOKEHWE AJICKTPOMArHUTHBIX BOJH: OMEeHHs, cTosiyast BosiHAa. Onbit Bunepa. [lonspuzarus
AIIEKTPOMArHUTHBIX BOJIH, BUJIbI OJsipu3anuu. [lonepeunslit u npoaoibHbIii a¢ ekt Jomnepa.

Tema 2. OcHoBHbIE GoTOMETPHUYECKHE IOHATHS U BeJIMYNHBI.

OHepreTudeckass U CBETOTEXHMUYECKHUE XapPAKTEPUCTUKU H3IydeHHs. COOTHOIIEHHE MEXKIY
HUMH. AOCOJIFOTHASI MU OTHOCUTENIbHAs CBETOBAsI 3(P(EKTHBHOCTD.

Tema 3. IIpesiomiieHne U OTpa)keHHe BOJH HA IUVIOCKOM I'PaHHULe ABYX IM3JIEKTPHKOB.

®opmyinbl Openenst. UTHTEHCMBHOCTh OTPaXEHHOW M MPETOMJICHHOW BOJIH. 3aKOH bproctepa.
@da30Bble COOTHOLICHUS B AAAIOLIEH, OTPa>KECHHOU U IIPEJIOMIICHHOM BOJIHAX. [loTeps mosyBonHsl Ipu
oTpakeHnH. [lonHOE BHYTpEeHHEE OTpaKEHUE.

Tema 4. I'eomeTrpnueckasi onTuka. IuH3bl, 3epkana, npu3msl. LleHTpupoBaHHbIe CHCTEMBI.

3akoHbl reomeTpuueckoi onTuku. [IpermomiieHne Ha chepuyeckod TOBEPXHOCTH. TOHKHE
nuH3blL. Tonctsie IMH3EL. LleHTprupoBaHHbIe ONITHYECKHE cucTeMbl. MuKpockor, Tesneckorn. Iloctpoenue
M300paKeHU B ONTHYECKUX cUcTeMax. AOeppalluu ONTUYECKUX CUCTEM.

Tema S. Untepdepenuus cBera.

YcnoBus Habmogenus unTepdepenunu. Korepentuosle ncToUHUKH. ONTHYECKas pa3HOCTh X0/1a.
VYcinoBust MHTEPQEPEHIIMOHHBIX MAaKCUMyMOB M MHUHMMYMOB. OCYIIECTBICHHE KOTEPEHTHBIX
UCTOYHUKOB B ontuke. HTepdepeHIus OT TOUSUHbIX HCTOYHUKOB M HICTOYHUKOB KOHEYHOT'O pa3Mepa.
MHoromnyueBas untepdepenuusi. Kpupble paBHOro HakjioHa U paBHOM TomuuHbl. Konbiia HeroTona.
[Ipoceetnenne ontuku. MaTepdepernmnonnsie GuabTpel u 3epkaia. Matepdepomerpsr adpu-Ilepo,
Penes, MalikenbcoHa.

Tema 6. Iudgpakuus csera.

[Mpunmun [oitrenca-®penens. Metox 30H @penens. Judpakuus Ha KpPYyriioM OTBEPCTHUH,
9KpaHe. 30HHas TacTUHKA. Jludpakuus Ha TPsSIMOYTojJbHOM Kpae 3kpaHa. Judpakmus Ha mIeiH.
Pacnpenenenne WHTEHCMBHOCTH B AudpaknuoHHOW KapTtuHe. JlMQpakuuMoHHas  pelieTka.
Xapaktepuctuku audpakiuoHHbIX permerok. Kpurepuit Penes. Jludpakmus Ha MHOTOMEpPHBIX
CTpYKTypax. PenTreHocTpyKTypHbIil ananu3. @U3ndecKue OCHOBBI rojorpapu.

Tema 7. Auuzorponnbie cpenbl. [lossipuzanuoHHbie NIPUOOPHI M MPUCTOCOOTEHUS.

JlBoitHOe nyuenpenomiienue. OOBIKHOBEHHBIM M HEOOBIKHOBEHHBIN Jiyud. [lonmspuszanus npu
JIBOMHOM JIy4enpeIOMJICHUU. TeH30p MIUAJIEKTPUYECKOM MPOHUIAEMOCTH. OJUIUICOU JTYyYEBBIX
ckopocrei. IloctpoeHust I'rolireHca B OMHOOCHBIX KpucTaiaxX. Ilomspu3anuoHHBIE IPU3MBL.
Wntepdepenius monspusoBaHHbIX BOJNH. [lmacTuHka B 4yeTBepTh BONHBL BpaleHue MmIockocTu
nosspuzanuu. Ontuueckue nzomepsl. dpdexr Papanes. ickyccTBeHHass aHU30TPOIIHSL.

Tema 8. Paccessnue cBera.

PeneeBckoe paccesHue. 3akoHBI paccesHUs cBeTa A cpeisl Tunpans. MonekynspHoe
paccesnue. KomOnnanuonHnoe paccesnue. Ero ncnonb3oBanue Jjist HCCIEA0BAHUS CTPYKTYPBI MOJIEKYJI.
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Tema 9. {lucnepcus ceera. U31ydyeHue U norJiomeHne cBera.

®da3oBas U IpyImmnoBas CKopoctu. HopmanbHas 1 aHoManbHas JUCIEPCUU. DIEKTPOHHAS TEOPUS
mucriepcud.  KommekcHbI — mokaszaTenb — mpeiomsieHusi.  3akoH  byrepa-JlambGepta-bepa.
DOTOMETPUYECKUN METO]T aHAJIN3A.

Tema 10. TensioBoe u3nydenne.

Nznydyenune abcomoTHO YepHoro Tena. 3akoH Kupxroda. 3akonsr Credana-bonpnmana, Buna.
Kpusuc knaccuueckoit Teopun usnydenus. @opmyna Ilnanka. Ontudeckas nMpoMeTpusl.

Tema 11. ®orodPpPexT.

Bunst ¢poroaddexra. JxkcnepumenTanbablie 3akoHbl CToneroBa. O0bsicHeHue Gportodddekra ¢
BOJTHOBOM M ¢ KBAHTOBOM TOYEK 3peHUsi. DOTO3IEMEHTHI, POTOINOIBI.

Tema 12. KBaHTOBBIE YCWINTEIHN U T€HEPATOPHI.

CrnoHTaHHBIE W BBIHYXJACHHBIC Tmepexonbl. Koaddumuenter OiHmTeitHa. HHBepcHas
3aceneHHocTh. OnTuueckue pe3oHaropsl. OnTuyeckue KBaHTOBbIE TeHeparopsl (J1azepsl). CBoiicTBa
nazepHoro usnydeHus. OCHOBHbIE THIBI Ja3epoB: pPYOMHOBBIC, TEIUN-HEOHOBBIE, Ja3epbl Ha
KpacUTEeIsX.

4. Cucrema oleHUBAHUS
OOyuarommecss, He HaOpaBmue 61 Oamra B TeueHHE CEMECTpa, WIU HE COIVIACHBIE C OICHKOM,
MOJTYYCHHOM MO MTOTaM TEKYIEro KOHTPOJSI B CEMECTPE, MPOXOAAT MPOMEKYTOUHYIO aTTECTAIHIO
B hopMe IK3aMeHa.
[Tpu mpoBeIcHUN TPOMEKYTOUHOM aTTECTALMU PE3YIIBTATHI, TOJYYCHHBIC 00YJYAIONMMMCS B CEMECTPE,
NEPEeBOIATCS B popMaT TPAAUIIMOHHON OI[CHKH B COOTBETCTBHH CO IIIKAJION MepeBoia OaIoB:

— 60 6aTOB M MEHEe — «HEYIOBICTBOPUTEIHHOY;

— ot 61 10 75 GannoB — «yJOBIETBOPUTEIBHO;

— ot 76 1o 90 6aJIOB — «XOPOIIIOY;

— ot 91 1o 100 GaIoB — «OTIIUYHOY.

5. YueOHO-MeTOAMYeCKOE U MH(OPMAITMOHHOE O0ecTieYeHre JUCHMIITTHHbBI

5.1. Jluteparypa:

1. JJanncoepr, I'. C. Onrtuka: yueoHoe mocooue s By3oB / I'. C. JlanncOepr. — 7-¢ u3z., crep.
— MockBa: DUSMATIIUT, 2017. — 852 ¢c. — ISBN 978-5-9221-1742-5. — TeKcT: 31€KTPOHHBINA. —
URL: https://znanium.com/catalog/product/1223523 (mata oOpamenus: 18.04.2022). — Pexum
JIOCTYTIA: TIO TIOITHCKE.

2. CuyxwuH, /1. B. O0umii kypc ¢usuku: yuebHoe nocodue / JI. B. CuByxun. — 3-e uzg. —
Mocksa: ®DUIMATIIUT, 2002. — 792 c. — ISBN 5-9221-0228-1. — Texkct: snekTponnsrit. — URL:
https://znanium.com/catalog/product/944794 (mata oOpamenwus: 18.04.2022). — Pexum pgocryma:
IO TIOJTITHCKE.

3. MackeBuy, A. A. Onrtuka: yaeOHoe ocodoue / A. A. MackeBuy. — Mocksa: HUL Undpa-M;
Munck: Hos. 3nanue, 2012. — 656 c.: mi1. — ISBN 978-5-16-005678-4. — TekcT: 31€KTpOHHBIA. —
URL: https://znanium.com/catalog/product/306513 (zara oOpamenus: 18.04.2022). — Pexum nocryna:
IO TIOJTITHCKE.

5.2. DyekTpoHHbBIE 00pa3oBaTebHbIE PeCYpPChI:
Ha ycmoTpenue obyudarommxcs))

6. CoBpeMeHHBbIE IPO(ecCHOHATBbHBbIE 0a3bI JAHHBIX U HH(OPMAINMOHHbIE CIIPABOYHbIE CUCTEMbI:
He ucnons3yrorcs.
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7. JIuneH3HOHHOE M CBOOOJHO pacnpocTpaHsieMoe NMPOrpaMMHoe oOecleuyeHue, B TOM YHCJIe
0TeYeCTBEHHOI0 MPOM3BO/ICTBA
MS Office, matdopma s snekTpoHHoro odydenus Microsoft Teams.

8. TexHuveckue cpeacTBA U MATEPUATBHO-TEXHNYECKOE o0ecrevyeHue TUCIUITUHBI

MynbTuMeauiinas yueOHast ay JUTOpUS JJIs IPOBEACHUS 3aHATHI JIKIIMOHHOTO THIIA OCHAIIIEHA
CIICNYIOIMMHA TEXHHUYECKUMHU CpEJCTBaMU OOYYEHHS W O00OpyJAOBaHHEM: ydeOHas MeOenb, JocKa
ayJIUTOpHAsi, MYJIbTHUMEIMMHOE TNPOCKIMOHHOE M aKyCTHYeCKoe OO0OpYAOBaHUE, MEePCOHAIBHBIN
KOMIIBIOTED.

VueOHast ayanTopus Ui MPOBEACHUS 3aHSATHH CEMUHAPCKOTO THIIA OCHAIICHA CIEAYIOIIUMHU
TEXHUYECKUMU CpeICTBaMH 00ydeHus 1 000pyioBaHueM: yueOHast MeOelb, T0CKa ayTUTOPHAS.

VYuebHas ayauTOpHsl s TPOBEACHUS 3aHATHH J1abOpaTOpHOro THUHA TMOJKIIOUEHA K
BOJIOIIPOBOY M KaHANM3aLKMK, 000pyI0BaHa yCTPOMCTBAMH JIJIs [TOJIHOTO 3aTEMHEHHS] OKOH M OCHAIIIEHA
CIICAYIOIIMMU TEXHUYECKHMMHU CpEACTBaMU OOyueHHs M 00OpyAoBaHHeM: ydeOHas meOelnb, J0cKa
ayJIUTOpHAs, CTIeUaIN3UPOBAHHOE 000PYIOBaHHE.

Criucok 060opy1oBaHus AJ1sl TPOBEICHHS Ja00PAaTOPHOTO MPAKTHKyMa:

e VYcraHOBKa /Ui BBINOMHEHUs sabopartopHoil pabotel Ne 1 «IIpemomienue cBera Ha
ceprieckoil TOBEPXHOCTH U OIpeiesieHUe (POKYCHBIX PACCTOSHUM TOHKUX JIMH3»: ONITUYECKAask CKaMbs,
OCBETHUTENb, KOJUIUMATOP, O0OBEKT-CeTKa, HAOOP TOHKWX JIMH3 (ABOSIKOBBIMYKJIas, ABOSKOBOTHYTAs),
JKpaH;

e VYcTaHOBKa [JIs BBINOJTHEHUs J1abopatopHoil paboTel Ne 2 «l3ydeHme MHMKpOCKOMA:
ONTHYECKAasT CKaMbs, OKYJSp, OOBEKTHB, OCBETUTENh, MHUKpockonm MBU-1, o0BEeKT-MHKpOMETp,
MHUKPOCKOII JJAOOopaTOpHBIN nossipu3aiimoHHbiii Mukpomen 3 Bap. 3 LED M, 00pa3iisr kannOpoBaHHOK
IIPOBOJIOKH;

e YcTaHOBKa IS BBIMOJHEHUs JadopaTopHod paboTel Ne 3 «OmpeneneHue MoKa3aTems
MPEIOMJICHUSI CTeKJIa UHTEPPEPEHLINOHHBIM METOJIOM»: ONTUYECKasi CKaMbsl, Jla3ep reno-HEOHOBBIN
JI'H-207A, skpaH ¢ paccenBarolei JMH30M, TOJICTasi CTEKJISTHHAS TUIaCTUHA, SKPaH;

e YCTaHOBKa /IS BBITIOJIHEHHS J1a0opaTopHOU padoThl Ne 4 «OmpeneneHue JIMHBI CBETOBOM
BOJIHBI C TIOMOIIbIO OUTIpU3Mbl DpeHens»: onTHdeckas CKaMbs, BRIMPIMHUTENb celeHoBbId BC-4-12,
OCBETHUTENb, y3Kas 11eib, Ounpuszma Openens, oKyIspHblid MUKpockorn MUP-2, cBeTohuiabTpsl;

e YcTaHOBKa /IS BBIOJHEHUS JTabopaTopHOI paboThl Ne 5 «/ludpakuus cBeray: onTuyecKas
ckambs (2 wrt.), peryisarop HanpspkeHus PIIK, ocBetuTens, KOHACHCOP, KOJUTMMATOpP, pabovas Ieb,
CBETO(MIBTPHI, COOMparoIas JMH3a, OKYIApHbIH Mukpockon MUP-3, nazep renmo-neonossrit JII'H-
207B, nazep NoIyNpOBOJHUKOBBIN, HCTOUHUK ToKa «Mapcy;

e VYcrTaHOBKa JUIs BBINOJHEHUs JaboparopHoir paborel Ne 6 «M3ydyeHue C TMOMOIIBIO
uHTeppepomerpa Penest 3aBUCHMOCTH MOKa3aTeNs MPETOMIICHHS Tra3a OT AaBICHHs»: HHTephepoMeTp
JINP-1, roprpoBaHHBINA IWIMHAP TepeMeHHoro oobema (cuib¢pon), U-00pa3Hblil BOAHBII MaHOMETD,
O6apoMeTp-aHepouI, TEPMOMETD;

e YcTaHOBKa JUIS BBINOJHEHHs J1abopaTtopHoil padoTel Ne 7 «Ompenenenue kodpuimenTa
IPEJIOMIICHUS U KOHIIEHTPAIIUH BEIIECTB B PACTBOPE pe(hpakTOMETPUUECKUM METOJIOM»: pe(hpakTOMETp
NP®-22, Habop kaimOpOBaHHBIX PACTBOPOB TIMIIEPUHA B BOJIC, OCBETUTEINb;

e VYcTaHOBKa ISl BBIMOJHEHUs JlabopatopHoi paboTel Ne 8 «M3mepeHue TemmepaTrypsl
ONTHYECKUM MTUPOMETPOM U m3yueHue 3akona Credana-bonbrmanay: ontudyeckuit mupomerp OIITIP-
173, uctouyHuk mMocTossHHOTO Toka «AI'’AT», naMma HakalduMBaHUS, PEOCTAT, PETYJIATOpP HANPSKECHUS
PHIK, amnepmerp tuna 3-59, BonbT™meTp TUIA I-59;

e YcTaHOBKa JJI BBITOTHEHUS 1abopaTopHOoil paboTsl Ne 9 «Onpenenenue GporomMeTprudecKux
XapaKTEPUCTUK PACTBOPOB C MOMOIIIBIO (POTORIEKTPUUECKOr0 KoJopumeTpay: potokomopumerp OOK-
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56M, Habop KioBeT, HaOOp OKpAIIEHHBIX PACTBOPOB TeKcalnaHodeppaTra, BEChl AHATUTHYECKHE
anekTponHsle GR-200;

e VYcraHOBKa Ui BBINOJHEHUs J1abopatopHoil padoTel Ne 10 «OmpeneneHue MocTOSHHON
[Tnanka u paboOThHI BBIXOJA 3JIEKTPOHA M3 METa/Ula MO BHEMIHeMY (poTorddexTy»: MudpaKkinOHHbIH
MoOHOXpoMaTop MVYM-2, HUCTOYHUK CBeTa, BaKyyMHBIH (DOTORIIEMEHT, BOJIBTMETP-3JIEKTPOMETP
yHHuBepcanbHblil 57-30;

e VYcTaHOBKa JUIsl BBINOJHEHUs j1abopaTtopHoil pabotel Ne 11 «MccrmemoBaHusl B IIOCKO-
NOJISIPU30BAaHHOM CBeTe»: UCTOYHHMK nuTaHus BC-12, HaOOp CTEKISHHBIX MJIACTUHOK, ONTHYECKas
maifba ¢ mpeIMETHBIM CTOJTUKOM, OCBETUTENb, (hoToriemMeHT @-107, COBMEIIEHHBIN C MOISPU3ATOPOM,
mrokemetp tumna K017, Habop mo monsipu3anuu CBeTa;

e VYcTaHOBKA I BBINOJHEHHUA JlabopaTtopHOU paboTsl Ne 12 «OmnpeneneHne pe30HAHCHOTO
nmoTeHIMana atoMa renus»: adoparopasiii kommuieke JIKK-2 HTII, ocrmmiorpad yHuBepcambHBIN
OCYVY-10B, BoaptmeTp Tina M2000.1, AMnepmetp tuna M2000.8;

e YcTaHOBKa JJIs BBIOJHEHUs JJabopaTopHOi padoTsl Ne 13 «['pagynpoBka CrieKTpoMeTpa 1
M3yYECHHUE CEpHAIbHBIX 3aKOHOMEPHOCTEW B CHEKTPE aToMa BOAOPOJa»: crekTpomeTp YM-2, mamna
JPIII, ciekTpanbHas BogopoaHas Tpyoka, 6110k murarus DI1C-III, Bermpsmurtens cenenoBbiit BC-4-12;

e VYcTaHOBKa Ui BBIOJTHEHUs JiabopatopHoi paboTel Ne 14 «Bpaimenue MI0CKOCTH
MOJISIpPU3alMM  ONTUYECKH AKTHBHBIMM BEIIECTBAMM W OIPEJCICHUE KOHLIEHTPAallUd BEUIECTBA B
pacTtBopax»: nosnsipumerp CM-3, Habop KroBeT, HaOOP BOIHBIX PAaCTBOPOB caxapa, BEChbl aHAIUTUYECKUE
anekTponHbie GR-200.

Aynutopus Ui CaMOCTOSATENIFHOW pPabOTBl OCHAIIEHa CICAYIOMIMMH TEXHUYECKUMHU
cpeactBaMu oOyueHHs M O0OpyZoBaHUEeM: ydeOHas meOenb, JOCKa ayAMTOpHAs, MYJIbTUMEIUHHOE
IPOEKIMOHHOE U aKyCTHYEeCKOe 000pYyA0BaHNE, IEPCOHATBHBIC KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO HHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

JIEHVH B.1.

TEOPETUYECKAS MEXAHUKA
Pabouas nporpamma
111 00y4aroIUXCs M0 HAPABJICHUSM MOATOTOBKU
03.03.02 ®usuka, npodpuis: Ousznka
dbopma oOyueHus: ouHast



1. Hna}mpyeMLIe pe3yabTaTbl 0CBOCHUA TUCHUIIJINHBI

1.1. Komnerenuum oOyuamomerocs, ¢(opmupyembie B pe3yjbTaTe OCBOCHHS [JaHHOM
mucoumanabl: OITK-1.

1.2. HuaukaTopbl JOCTHUKEHMS] KOMIIETEHIHiIl, COOTHECEHHble ¢ IJIAHUPYEMbIMH
pe3yJibTaTamMu 00y4YeHHs :
Pe3ynbrarom u3yueHus: AUCUUIIIIMHBI SBIISIOTCS:
3HaHus:
1) OCHOBHBIX MOHSATHH KJIACCUYECKOW MEXaHUKH;
2) rpaHull IPUMEHUMOCTH U3YYEHHBIX 3aKOHOB U METOJI0B KJIACCUYECKON MEXaHUKU;
3) OCHOBHBIX METOJIOB PEIICHUS] MEXaHUUECKHX 3ajay.

YMeHnus:

1) npUMEeHATh N3y4eHHBIC TOHITUS U 3aKOHBI KIIACCHYECKOM MEXaHHUKH K PEIICHUIO THIIOBBIX
3aJa4 10 BCEM paszfeniaM Kypca, CBOOOJHO MCHOJb3YS MPHU 3TOM HEOOXOAMUMBIH MaTeMaTH4ECKH
anmapar;

2) NpUMEHSTh METO/Ibl MEXaHUKHU K PEIICHUIO MPUKJIAJIHbIX 3a]1a4;

3) ucmonp30BaTh MPABUIBHYIO TEPMHHOJIOTHIO, ONpEesieHUs, 0003HAUCHHUS U EIUHUIIBI
U3MEpPEHUs] BEJIUYMH JJIs ONHCAHMS XapaKTepUCTUK MaTepuajoB TEXHUKH MU oOjacTel ux
MPUMEHEHUS;

Branenus:

1) MmeToMKO# pacueTa peanbHbIX (PU3MUYECKUX 3a7ay;

2) HaBbIKaMH OTOOpa W 00paboTKM WHGOOpPMAIIMKM U3 Pa3IUYHBIX HUCTOYHUKOB
(Y4eOHMKH, CIPaBOYHUKH, B TOM YHCJIE HIEKTPOHHBIC, HUHTEPHET-PECYPCHI)

2. CTpyKTYypa U TPYA0EMKOCTh JUCUMILIHHBI

Tab6muna 1
Bun yae6HO# paboThI Bcero yacos Kox-Bo yacos B
cemecTpe (aK.4.)
6
Oo0mas 3a4. eJl. 4 4
TPYA0EMKOCTh qac 144 144
N3 Hux:
Yacbl ayiuTopHoii padoThl (Bcero): 64 64
Jlexun 32 32
IIpakTuueckue 3aHATHS 32 32
Jlaboparopuple / mpakTHueckue 3aHATHSA 10 | 0 0
MOATPYIIIaM
Yacbl BHEAYIMTOPHOI pabdoThl, BKJIIOYAS 80 80
KOHCYJIbTAUMU, HHYK) KOHTAKTHYIO pa6oTy u
CaMOCTOSITEJIbHYIO PA00Ty 00y4aronerocst
Bun npomexyrouHoi arrectanuu (3auet, nud. OK3amMeH
3a4eT, IK3aMEH )




3. Coaep:xkanue TUCHUIIMHBI

Tabnuma 2
Ne Temaruka y4eOHBIX BCTpeu Buns! aynuropHoit Hroro
paboTsl (B ak.vac.) ayIUTOPHBIX
aK.4acoB 110
TeMe
= =
= 2
5 Z
ol ~ »
L S o c%
L]
o &3 2
s |E |S225
g > 3 g e
5 | & |$2¢
= = BB E
1 2 3 4 5 6
Yacos B 6 ceMecTpe 32 32 0 64
1 OCHOBHBIE IOHATHUS 2 0 0 2
2 OCHOBHBbIE TOHSITUSI KHHEMATHKU 0 2 0 2
3 CBs3b T€OMETPUH C MEXAHUKOM. 2 0 0 2
4 CucrtemMbl KOOpAUHAT 0 2 0 2
5 CBoiicTBa cu 2 0 0 2
6 [Ipsimast u oOpaTHas 3a7ja4a MEXaHUKH 0 2 0 2
7 JIBH>KEHME OTHOCUTENIBHO 2 0 0 2
HEUHEPLHMAIbHONU CUCTEMBI OTCYETA
8 JIBrKeHUE 3apssKEHHON YacTHULBI B 0 2 0 2
AJIEKTPOMArHUTHOM T10JI€
9 WHTerpabl ABUKEHUS 2 0 0 2
10 Nurterpanel auxkenns. KonuuectBo 0 2 0 2
JIBUKCHHUS
11 JIBrm>keHre MaTepraibHON TOYKH B 2 0 0 2
CHJIOBOM I10J1€
12 Nurterpanel aBukeHusi. MoMeHT 0 2 0 2
KOJIMYECTBA JABUKCHUS
13 JIBM>KeHHE MaTepuaIbHON TOYKU B 2 0 0 2
CHJIOBOM T10J1€ (TTPOJTOHKCHHE)
14 Wurerpans! nBrxeHnsa. Mexanndeckas 0 2 0 2
SHEeprus
15 3araqa JByX Tel 2 0 0 2
16 KoHTposbHas paboTa mo Gpu3ndeckum 0 2 0 2
OCHOBaM MEXaHUKH
17 MexaHn4ecKkre CUCTEMBI CO CBS3IMHU 2 0 0 2
18 YpasHenus Jlarpanxa 1-ro pona 0 2 0 2
19 OO61iee ypaBHEHHE MEXaHUKHU 2 0 0 2
20 OO6miee ypaBHEHHE TUHAMHUKN 0 2 0 2
21 YpaBHeHus Jlarpan:ka B HE3aBUCUMBIX 2 0 0 2
KOOpJMHATAX
22 YpasHenus Jlarpanxa 2-ro pona 0 2 0 2
23 JIBr>KEeHHE B OKPECTHOCTH MOJIO0KEHUS 2 0 0 2
paBHOBecwsl. JInHeitHbIe KoeOaHus




24 WNHTerpanbl ABUKEHHS U UX CBSI3b CO 0 2 0 2
CBOMCTBAMU CUMMETPUU

25 YpaBHenus ['amuiabTOHA 2 0 0 2

26 JluHeiHbIe KOIeOaHUs CUCTEM C OTHOMN 0 2 0 2
CTENEHBIO CBOOOIBI

27 Kanonnueckue npeobpa3zoBaHus 2 0 0 2

28 JluneiiHble KOIEOaHUS CUCTEM C 0 2 0 2
HECKOJIbKUMU CTETICHSIMU CBOOOIBI

29 VYpaBuenne ['amunbToHa-AK00H 2 0 0 2

30 YpaBHenus ['amuiabToHA 0 2 0 2

31 BapuanuoHHble IpUHIMIBI B MEXaHUKE | 2 0 0 2

32 Cxo06kwu ITyaccona 0 2 0 2

33 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0

34 DK3aMeH 0 0 0 0
Wroro (ak.uacoB) 32 32 0 64

4. Cucrema oLleHUBAHMSI.
OOyuaronmecs, He HabOpaBimme 61 Oamna B TedeHHWE CEMECTpa, WM HE COTJIACHBIE C OIICHKOM,
MOJTy4YEHHOM M0 UTOTaM TEKYIIEro KOHTPOJISl B CEMECTpPE, MPOXOIAT MPOMEKYTOUHYIO aTTECTAIMIO B
dbopMme 3K3aMeHa.
B cnyuae, ecnu oOyuaroniuecss BHUMATENbHO MPOYUTAET JAHHBIA JOKYMEHT U 0o0paTsT BHHUMAaHHE
Hepanosckoro J[.®d. Ha 3TOT IIYHKT, OH UMEET MPABO IOJYYUTh aBTOMATOM I10JIOKUTEIIBHYIO OLICHKY
0 JUCITUTIIIMHE HE HIDKE «XO0poIioy (Ha BIOOp mpenonaBarens). O0patuthes kK Hepagosckomy J1.D.
HYXHO He MO3/IHee JIHS dK3aMeHa (COrJIaCHO TEKYIIEMY PacliCaHUIO CECCUH).
[Ipu npoBegeHHM NPOMEXKYTOYHOW AaTTECTAllMM pEe3yibTaTbl, MOJyYeHHBbIE OO0y4arommmcs B
ceMecTpe, MmepeBoAiTcs B (opMaT TPAAULMOHHOM OLIEHKH B COOTBETCTBHH CO IIKAJOH MEpeBoja
0asoB:

— 60 6ayI0B M MEHEe — «HEYJJOBJICTBOPUTEIBHOY;

—oT 61 1o 75 6ayIOB — «yJIOBIETBOPHUTEILHOY;

— 0T 76 10 90 GamIoB — «XOPOILIOY;

— 01 91 go 100 6ayI0B — KOTIUYHOY.

5. YueOHO-MeTOAMYeCKOEe U MH(OPMAITMOHHOE 00ecTieYeHre JUCHMIITTHHBI

5.1 Jluteparypa:

1. MkpterueB, O. B. Teopernueckas mexanuka : yuebnuk / O.B. MkpTbraeB. — MockBa :
ByzoBckuii yueonunk : MHOPA-M, 2019. — 359 c¢. — (Bricmee obpazoBanue: bakanaspuar). —
www.dx.doi.org/10.12737/textbook 59d71fe9ac6812.88299087. - ISBN 978-5-9558-0546-7. -
Tekcr : snextponHsid. - URL: https://znanium.com/catalog/product/1039251 (mara oOpamieHus:
17.04.2022). — Pexum goctyna: o moJIrucKe.

2. HpBunsckuii, B. JI. Teopernueckas mexanuka: Yueonuk / L{piBunbsckuii B.JIL., - 5-e u3.,
nepepad. u gor. - Mocksa :KYPC, HUL] MHOPA-M, 2018. - 368 c.:. - ISBN 978-5-906923-71-4. -
Tekcr : smektponnbiii. - URL: https://znanium.com/catalog/product/939531 (marta oOpamieHus:
17.04.2022). — Pexum goctyna: o moJIrucKe.

3. Jlanmay JI.JI. Teopernueckas pusuka: yued. mocodue s cTya. ¢us. cuer. yH-ToB: B 10 T./
JI. . JJannay, E. M. JIu¢pmmuu. - 5-e u3z., crep.. - Mocka: @uzmatiut. - T.1: Mexanuka/ pen. JI. I1.
[IutaeBckuii. - 2007. - 224 c.

5.2 DuiekTpoHHbBIE 00pa3oBaTebHbIE PECYPChI:
Ha ycmotpenue obyydarommxcs))



6. CoBpemeHHBIe Tpo(ecCHOHAIbHBIE 0a3bl JAHHBIX W WHPOPMANMOHHBLIE CIPABOYHBbIE
CHCTEMBI:
Boo0rie napom He cramuce.

7. JIueH3MoHHOEe W CBOOOJHO PACHpPOCTPaHsieMoOe NMPOrpaMMHOe ofecnevyeHue, B TOM YHUCJIe
0TeYeCTBEHHOI0 MPOM3BO/ICTBA
MS Office, mnatdopma s snekTpoHHoro odyyenus Microsoft Teams.

8. Texunueckue cpeacTBa 1 MaTepUATbHO-TEXHUYECKOE 00ecnieyeHHe T CHUIITUHBI
VYueOHast ayiuTopus Ui IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA OCHAIIEHA CIIeTyIOIIMMHU
TEXHUYECKUMU CpeICTBaMH 00ydeHus 1 000pyoBaHueM: yueOHast MeOelb, T0CKa ayTUTOPHASI.
VYueOHast ayJuTOpHs U1 TPOBEICHHS 3aHATHI CEMHHAPCKOTO THIIA OCHAIICHA CIIETYIOIIMMHU
TEXHUYECKUMU CpeICTBaMH 00ydeHus 1 000pyioBaHueM: yueOHast MeOenb, T0CKa ayTUTOPHAsI.
Aynutopust Ui CaMOCTOSATENBHON paOOThl OCHAIICHA CIEAYIOIMMH TEXHHYECKHMHU
cpeacTBaMu 00ydeHHus 1 000pyJoBaHUEM: yueOHas MeOelnb, 10CKa ayTuTOpHAs, MyJIbTUMEIUIHHOE
IPOEKIMOHHOE U aKyCTHYEeCKoe 000pYyA0BaHNE, IEPCOHATBHBIC KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

Bepumnun B. E.

TEPMOANMHAMUKA. CTATUCTUYECKAS ®U3UKA. PUSNYECKASA KUHETUKA
Pabouas mporpamma
IUTs1 00YYarOIIUXCS TIO0 HAIPABJICHUIO TIOJATOTOBKU
03.03.02 ®dusuka
npoduis: Ousnka
dbopma oOyueHus: ouHast



1. Hna}mpyeMLIe pe3yabTaTbl OCBOCHUA TUCHUIIJIMHBI

1.1. Komnerenunu o0yuaruierocs, popmupyemMsbie B pe3y/abTaTe 0CBOCHUS TAHHOM M CUUILIHHBI:
dopmupyemble KOMIETEHIUH 11 HanpaBiaeHust noarotoBku 03.03.02 ®duzuka: OIIK-1.

1.2. UHauKaTopbl 10CTHKEHUSI KOMIIETEHUIMI, COOTHECEHHbIE ¢ IUVIAHMPYEeMbIMH pe3yJibTaTaMu
00yueHus:

B pesynbrare ocBoeHus auciuiuinabl « Tepmonnaamuka. CtaTuctudeckas ¢pusznka. Guznueckas
KMHETUKA» 00yYaIOIIUIICs TOJDKEH MOTYIHTh:

3HAHUSL:

- OCHOBHBIC TIPEICTABJICHHUS CTATHUCTUYCCKOW (UBMUKH: CTATHCTHUYECKHUE aHCaAMOId W
cTaThucTUYecKue QyHKIUU pacipeieeHus;

—pa3MUYHbIe METOJbl CTAaTUCTUYECKOW (HU3MKH: KaHOHWYECKHE pacrpeneneHus ['ub0ca,
yacTUYHBIC (DYHKIIMHU pacnpenencHus boromo0osa;

—METO/IbI BEIYUCIICHUS (PIIYKTyallii OCHOBHBIX TEPMOJMHAMHYECKUX BEIIMYUH;

—ypaBHEHUS, ONKCHIBAIOIINE OPOYHOBCKOE JBHKEHUE;

- KHHETHYECKHE yPaBHEHUS JJI1 HEPABHOBECHOU (PYHKIIMH pactpee/ieHuUs;

- KHHeTH4YecKoe ypaBHeHHe bonbiMana B mpuOIMKEeHNN BpEMEHHU pelaKkcaluy;

- ypaBHeHHs BriacoBa 17151 6€CCTONKHOBUTEIHHOMN TUTa3MBb;

YMEHHS:

— MIPUMEHSATD METO/IbI CTAaTUCTUYECKON (1076370971 K KJIACCUYECKUM u
KBAaHTOBBIM MAaKpOCKOMUYECKUM CHCTEMaM M JaBaTh (PU3NYECKYI0 HHTEPIPETAIUIO MOJyYEeHHBIM
pe3yabTaTam;

— BBIYUCIATH (DIIyKTyaluii OCHOBHBIX TEPMOJAMHAMUYECKUX BEJINYHH;

— pemiath ypaBHeHue JlaH)keBeHa AJi pa3IMYHbIX BHEIIHUX MOJIEH;

— pemiath ypaBHeHUE Dokkepa- [1nanka B mpocTeUIINX Cydasx;

— IPUMEHATh KUHETUYECKOE ypaBHeHHE bonbiiMana B MpUOTMKECHUH BPEMEHH pelaKcaIliuy JIs
pacdeta K03 (HUIMEHTOB MEPEHOCa;

— TMPUMEHSTh YpaBHEHHS BriacoBa [isi OECCTONKHOBUTENBHOW IUIA3MBI JUIsI  pacuera
TURJIEKTPUUYECKON MTPOHUIIAEMOCTH;

HABBIKH:

—HaBBIKM U METO/JIbI PEIICHUS MPUKIAIHBIX 3a7]a4 0 TEPMOJUHAMUKE U CTaTUCTUYECKON (hr3HKe

2. CTpyKTYypa U TPYA0E€MKOCTh JUCHMILJIHHBI

Ta6muna 1
Bun yae6HO# paboThI Bcero yacos Kon-Bo yacos B
cemecTpe (aK.4.)
7
O01masi Tpy10eMKOCTh | 3a4. e]. 4 4
yac 144 144
N3 Hux:
Yacsl ayTuTopHOii padoTsl (Bcero): 68 68
Jlexmun 34 34
[IpakTrueckue 3aHATHS 34 34
JlaGopatopuble / mnpakTtudyeckue 3aHsATHSA 110 | 0 0
MOArpynnam
Yacbl BHEAYIMTOPHOI padoThl, BKJIIOYASs 76 76
KOHCYJIbTALMHU, HHYI0 KOHTAKTHYI0 padoTy u
CaMOCTOSITEJIbHYI0 padoTy 00y4aromerocs
Bun npomexyTtouHo#l arrectauuu (3aueT, Iud. OKk3amMeH
3a4eT, IK3aMEH )




3. Coaep:xkanue TUCHUIIMHBI

Ta0numa 2
Ne TemaTtuka yueOHBIX BCTpeU Buns! aynuropHoit Hroro
paboTHI (B aK.4ac.) ayJIUTOPHBIX
aK.4acoB IO
Teme
= =
5 | Z
o | 29 3
s |28k
5 S8 =
s | £ | SEE
S| E o g X
2 = |8 %=
= |8 | EE8
1 2 3 4 5 6
Yacos B 7 cemectpe 34 34 0 68
Tepmoaunamuka. CTaTucTU4eCKast 34 34 0 68
¢dusuka. Ouznueckas KHHETHKA
1 CucremMa ¢ KyJIOHOBCKUM 2 0 0 2
B3aMMOJICVICTBUEM YACTHLL.
2 Cemunap 1 0 2 0 2
3 CBoOoHAs SHEPTHsI KIIACCUIECKON 2 0 0 2
TJ1a3MBbl U €€ YpaBHEHHE COCTOSHUS
4 Cemunap 1 0 2 0 2
5 Koncynbranus 0 0 0 0
6 Marpuiia nJI0THOCTH B KBAaHTOBOM 2 0 0 2
CTaTHCTUYECKON (pr3ukee
7 Cemunap 1 0 2 0 2
8 KoHcynpranus 0 0 0 0
9 WNneanpHple KBaHTOBBIE OJHOATOMHEIE 2 0 0 2
ra3bl. Ctatuctuka boze-DiiHiTelina u
®epmu-/upaka.
10 Cemunap 1 0 2 0 2
11 Koncynbranus 0 0 0 0
12 WneanpHple KBaHTOBBIE OJHOATOMHEIE 2 0 0 2
ra3sl. [lepexon k craructuke bonbimMana
13 CemuHap 1 0 2 0 2
14 KoHcynpranus 0 0 0 0
15 depMu ra3 Ipy HU3KUX TEMIIEpaTypax 2 0 0 2
16 Cemunap 1 0 2 0 2
17 Koncynbranus 0 0 0 0
18 bo3se-ra3s npu HU3KUX Temneparypax. 2 0 0 2
Bo3e-kouneHcamys
19 Cemunap 1 0 2 0 2
20 KoHcynpranus 0 0 0 0
21 KBaHTOBas TE€OpUs TETIOEMKOCTH 2 0 0 2
JIBYXaTOMHOT'O UJI€IbHOTO Tra3aaHsitue |




22 Cemunap 1 0 2 0 2
23 KoHcynpranus 0 0 0 0
24 KBazutepMmoannamuyeckas Teopust 2 0 0 2
byKTyanmii.
25 Cemunap 1 0 2 0 2
26 KoHcynpranus 0 0 0 0
27 OCHOBBI TEPMOJIMHAMUYECKON TEOPUH 2 0 0 2
HEOOPAaTHUMBIX TPOIIECCOB.
28 Cemunap 1 0 2 0 2
29 Koncynbranus 0 0 0 0
30 TepmonrHamMuuecKkue u 2 0 0 2
TEPMOIJIEKTPUYECKUE SIBICHUS
31 Cemunap 1 0 2 0 2
32 Koncynbranus 0 0 0 0
33 BpoyHoBCcKOE IBMKEHUE U ClTydailHbIe 2 0 0 2
MIPOLIECCHI.
34 Cemunap 1 0 2 0 2
35 KoHcynpranus 0 0 0 0
36 VYpaBHenune CMOIyXOBCKOTO0. YpaBHEHHE | 2 0 0 2
dokkepa-Ilnanka.
37 Cemunap 1 0 2 0 2
38 KoHcynpranus 0 0 0 0
39 Kunernueckue ypaBHEHUS B 2 0 0 2
CTaTUCTUYECKOW MEXAHUKE
40 Cemunap 1 0 2 0 2
41 Koncynbranus 0 0 0 0
42 Ilenouka ypaBHeHui boromobosa 2 0 0 2
43 CemuHap 1 0 2 0 2
44 KoHcynpranus 0 0 0 0
45 VYpaBuenue BrnacoBa. Kunernueckoe 2 0 0 2
ypaBHeHue bosibiimaHa.
46 Cemunap 1 0 2 0 2
47 Koncynbranus 0 0 0 0
48 JloxanwHoe pacnpenenenre Makcpenna u | 2 0 0 2
MIPUHIIMII TIOCTPOCHUS YpaBHEHUN
TUAPOANHAMUYECKOTO Tara 3BOJIIOIUN
cucrembl. Kunetnueckoe ypaBHeHue
49 Cemunap 1 0 2 0 2
50 Koncynbranus 0 0 0 0
51 DK3aMeH 0 0 0 0
Hroro (ak.qacoB) 3 3 0 6




4. Cucrema olleHUBAHMS.
OOGyuaromumecsi, He HaOpapmme 61 Oamia B TEUCHHE CeMeCTpa, WM HE COTJIACHBIE C OIIEHKOM,
MOJTYYEHHOU 10 UTOTaM TEKYIIEr0 KOHTPOJISL B CEMECTpe, MPOXO AT MPOMEKYTOUHYIO aTTECTAIUIO B
dopme sk3ameHa. B ciyuae, ecam oOydaromuecs BHHUMATEIbHO MPOYMTAIOT JAHHBIA JTOKYMEHT U
oOparst BHMManue Bepmmauaa B.E. Ha 3TOT NMyHKT, OHM HMEIOT MPaBO MOIYYUTh ABTOMATOM
MOJIOKHUTENHHYIO OIIEHKY MO JUCITUIUTMHE HE HIDKE «XOPOoIIoy (Ha BEIOOP mpernogaBates). O0paTuthbes
K Bepuinauny B.E. Hy)kHO He mo3iHee AHS SK3aMeHa (COrJIaCHO TEKYIIEMY PaClUCAHUIO CECCUN).
[Tpu mpoBeaeHUH MPOMEKYTOUYHON aTTECTAI[MU PE3YyIbTaThl, OJyYeHHbIE 00yUYaIOUIMMCS B CEMECTpeE,
NepeBOAATCS B popMaT TPAAUIIMOHHOM OI[EHKH B COOTBETCTBHH CO IIIKAJION MepeBoia OaioB:

— 60 6aTOB M MEHEe — «HEYAOBICTBOPUTEIHHOY;

— ot 61 10 75 GannoB — «yJOBIETBOPUTEIBHOY;

— 0T 76 1o 90 6ayIOB — «XOPOIIIOY;

— ot 91 1o 100 GaIoB — «OTIIUYHOY.

5. Y4eOoHO-MeTOoAMYeCcKOe M HH(POPMALMOHHOE 00ecnieYeHHe TN CUNILTUHBI

5.1 JInteparypa:
Bpayn, A. I'. OcHoBbl cratucTuyeckoit ¢pusuku : yueod. nocoodue / A.I'. bpayn, W.I'. JleButuna. —

3-e u3n. — M. : UHOPA-M, 2019. — 120 c¢. — (Bricmiee oOpa3zoBanme: bakanaBpuar). —
www.dx.doi.org/10.12737/5493. - ISBN 978-5-16-010234-4. - Tekct : anektponnsbIit. - URL:
https://znanium.com/catalog/product/1009625 (mara oopamenus: 29.05.2020). — Pexxum nocrymna:
IO MOATHNCKE

Apunounba, 3ommepdensa TepmoauHaMuka U craTucTudeckas ¢pusnka / 3ommepdensa ApHOIbT ;
nepesof B. JI. bonu-bpyesuu, B. b. Cannomupckuii. — Mocksa, MxeBck : PerynsapHas u
XaoTHUYeCcKas AMHaMUKa, HCTUTYT KOMIBIOTEpHBIX HccaenoBanui, 2019. — 480 c. — ISBN 978-
5-4344-0774-8. — TeKcT : aneKTpOHHBIHN // DnekTpoHHO-O0nbimoreunas cucrema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/92115.html (nata o6pamenus: 29.05.2020). — Pexum
JOCTyMa: JIJIsl aBTOPU3UP. MOJIb30BaTeEeH

KBacuukos, M.A. TepMoanHaMuKka v cTaTUCTHYECKas (PU3UKa: TEOPUSI pABHOBECHBIX CUCTEM: Y4eO.
nocobue 1o crell. "®usuka"/ U. A.KBacaukos. - Mocksa: U3a-s0 MI'Y, 1991. - 800 c.

Jlanpay, JI. . Teopernyeckas ¢usuka : B 10 T. : yued. mocodbue s cTya. ¢pus. crer. yH-Ta /
Jlanpay JI. [1., Jluduun E. M.; Ilox pen. [Turaesckoro JI. I1. - 2-e u3n. - Mocksa : ®usmariur. T.
10 : ®usnueckas kuneruka. - 2002. - 536 c.

5.2 DyekTpOHHBIE 00pa30BaTe/IbHbIC PECYPChI:

http://elibrary.ru/defaultx.asp
http://www.tmnlib.ru/jirbis/index.php?option=com_bookmarks&Itemid=6119&task=view&
1d=1449

http://link.springer.com javascript:void(0);

http://www.iprbookshop.ru/

https://e.lanbook.com/

https://znanium.com/

6. CoBpeMeHHBbI€E IPO(eccHOHATBbHBbIE 0a3bI JAHHBIX U HH(OPMAINMOHHbIE CIIPABOYHbIE CUCTEMbI:
He ncnons3yroTcs B TaHHOM AUCUUILUIAHE.

7. JIuneH3HOHHOE M CBOOOJHO pacnpocTpaHsieMoe NMPOrpaMMHoOe oOecleuyeHue, B TOM YHCJIe
0TeYeCTBEHHOI0 MPOM3BO/ICTBA
MS Office, matdopma s snekTpoHHoro odydenus Microsoft Teams.



8. Texnnueckue CpeacTBa U MATEPUAJTBbHO-TEXHUYECKOEC o0ecmeyeHue AUCHHUIIJIMHBI

y‘ICGHa}I ayauropuda sl IMPOBCACHUA 3aHATUN JICKOMOHHOI'O THIIA OCHAlICHa CJICAYIOINMU
TEXHUYECKUMH CPEJICTBaMH 00ydeHUs1 1 000pyJoBaHHEM: yueOHass MeOenb, TocKa ayauTopHas (Ha 75
MOCaI0OYHBIX MECT, OCHAIIICHHAsI MEJIOBOM JTIOCKO#A).

y‘IGGHaﬂ ayauropuda [y OpOBCACHUSA 3QHSATUU CCMHUHApPCKOr0 TUIla OCHAIICHa CJICAYIOIIUMU
TEXHUYECKUMH CPEJICTBAaMH 00ydeHHUsI u 000pyaoBaHUEM: yueOHass MeOenb, 1ocka ayauTopHas (Ha 30
MOCa0OYHBIX MECT, OCHAIIICHHASI MEJIOBOM JTIOCKOH).

Aynuropust Ui CaMOCTOSITEIBHON pa0OThl OCHAIEHA CIEAYIOMMMU TEXHUYECKUMHU CpPEACTBAMHU
00ydeHust M 000pyIOBaHNEM: yueOHas MeOelb, JOCKa ayAUTOPHAs, MYJIbTUMEIUMHOE TTPOSKITMOHHOE U
aKyCTHUYECKOe 000pyI0BaHUE, IEPCOHATHHBIC KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

Kucounea A.A.

OU3UKA ATOMA, SAIIPA U DJIEMEHTAPHBIX YACTUI]
Pabouas mporpamma
JUIs 00y4aroIuXcs [0 HAPaBJICHUSIM TOJATOTOBKU
03.03.02 ®usuka, 11 Bcex npoduiieil HarpaBIeHHs TOTOTOBKH;
16.03.01 Texuuueckas ¢pusuka, s Bcex mpodriield HarpaBIeHUs MOATOTOBKH
dbopma oOyueHus: ouHas
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1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenunuu odyuyamwmerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHUS JAHHON INCIUIJINHbI:
— g 03.03.02 ®dusuka: OIIK-1, OIIK-2;
— qns 16.03.01 Texuuueckas pusuka: OIIK-1, OITK-3.

1.2. UHauKaTopbl 10CTHKEHUSI KOMIIETEHIMI, COOTHECEHHbIE ¢ IUVIAHMPYEMbIMU pe3yJibTaTaMu
0o0y4eHUs1:
3HaHua:

e OCHOBHBIE ATAlbl Pa3BUTUS COBPEMEHHBIX aTOMUCTUYECKHUX U KBAHTOBBIX MPEJICTABICHUN;

e OKCIIEpUMEHTANbHBIE (DAaKThHI, JEKANIFEe B OCHOBE TEOPUU OTHOCHUTEIHHOCTH WU KBAHTOBOM
TEOPHH;

e  (hUBHYECKHI CMBICI BOJIHOBOM (PYHKIINY;

e  OCHOBHBIE ITOJIOKEHUSI KBAHTOBOW MEXAHMKU;

e KBAHTOBBIC YHUCIIA, XaPAKTEPU3YIOLIUE COCTOSIHUE DJIEKTPOHA B ATOME;
npunnun Iaymnu;
o0BsicHeHue nepuoandeckoii cuctemsl Jl. V. MenaeneeBa;

OCHOBHBIE XapaKTEPUCTUKH aTOMHBIX fAJIEP;

OCHOBHOM 3aKOH PaJIMOAKTHUBHOTO PACIa/ia U €ro BUJIBI;
OCHOBHBIE BUJIBI SIZIEPHBIX PEAKIUN;

OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB ACJIEHUS U CUHTE3A SJIED;
CIocoObI OTyYEHUS SACPHOM SHEPTUu;

e (u3MYeCKUe MPUHIUIIBI ACUCTBUS SIEPHBIX PEAKTOPOB;

e  THUIIBI B3aMMOJICHCTBHI, COBPEMEHHYIO KJIacCU(PHUKAIMIO U OCHOBHBIE CBOMCTBA AJIEMEHTAPHBIX
YaCTHIL;

e COBpPEMEHHbIE aCTPOPU3NYECKUE MPECTABICHUS;

e OCHOBHBIC MEXaHU3MbI B3aUMOACHCTBUSA AIEPHOTO U3TYUYEHHUS C BEILIECTBOM;

e JIO3UMETPUYECKHE E€IUHUIBI, HOPMBI paIUAlMOHHON OE30MaCHOCTH W METOMAbI 3alllUuThI
OT SIIEPHBIX U3ITYYCHUM.

Ymenus:

e TMPUMEHSTH 3aKOHBI (PU3UKKU aTOMa, aTOMHOTO SiApa U DJIEMEHTAPHBIX YACTHIl JUISl PEIICHUS
KOHKPETHBIX HAYYHO-TEXHUYECKHX 3a/lady, KaKk B o0jacTu (pU3MKH, TaK M HA MEXAUCLUITTUHAPHBIX
rpaHulaX ¢ APYTUMHU 00JIaCTSIMH 3HAHHUIA,

e C IIOMOUIBIO JO3UMETPUUECKUX TPUOOPOB U3MEPSTH YPOBEHb PaIMallMOHHOTO (OHA;

e OMNpENeNsITh CTENEHb €ro OMAaCHOCTM W PACCUUTHIBATH TOJIIMHY SKPAaHOB [JISl 3alUTHI
OT PaINOaKTUBHBIX U3TyYEHUI B TaOOPATOPHBIX YCIOBUSX.

HaBpbiku:

e  HABBIKU SKCTIIEPUMEHTAIBHON PaObOTHI C COBPEMEHHON M3MEPUTEIILHON anmapaTrypoi;

e  METOJIbI IO3UMETPUYECKUX U3MEPEHUN;

e MeTOJIbI 00pabOTKH M aHAIM3a Pe3yJbTaTOB AKCIIEPUMEHTA;

e  HAaBBIKH COOJIOICHUS TTPABHII 0€30MACHOM PabOThHI C HCTOYHUKAMH MOHU3UPYIOIINX U3TyICHH.



2. CTpyKTYypa U TPYA0EMKOCTh JUCUHUIIJIMHBI

Tabauua la

s mpoduneit monroroBku «DyHnameHTanbHas pusnkay, «Texuuyeckas pusnka
B HE(PTEra30BbIX TEXHOJIOTHIX»

Bun yueGHOM paboThI Bcero (ak.u.) Kos-Bo yacoB
B ceMecTpe (aK.4.)
6 cemecTp

O01masi Tpy10eMKOCTh | 3a4. e]. 6 6

aK.4. 216 216
N3 Hux:
Yacsl ay1uTopHOI padoThl (BCero): 112 112
Jlexuun 32 32
[IpakTuyeckue 3aHATHS 32 32
JlaGopaTopHble / PaKTUYECKHE 3aHATHS 48 48
0 MOATPYIIaM
Yacepl BHEAYAUTOPHOM padoThl, BKJIKOYAS 104 104
KOHCYJIbTALMHU, HHYI) KOHTAKTHYI0 padoTy
U CAMOCTOAITEIbHYI0 padoTy 00y4arierocs
Bunx npomexxyrouHol arrectanuu (3adet, aud. DK3aMeH
3a4eT, IK3aMEH)

Ta6muma 16

Jns npoduneit moaroroBku «®Pusnkay, «Texauueckas Guuka»

Bun yueGHOM paboThI Bcero (ak.4.) Kos-Bo yacoB
B ceMecTpe (aK.4.)
8 cemectp

O01masi Tpy10eMKOCTh | 3a4. e]. 6 6

aK.4. 216 216
N3 Hux:
Yacel ayauTOpHO padoThl (BCero): 112 112
Jlexuun 32 32
[IpakTuueckue 3aHATHS 32 32
JlaGopaTopHble / MPaKTUYECKHE 3aHATHS 48 48
0 MOJATPYIIamM
Yacepl BHEAYAUTOPHOM padoThl, BKJIKOYAS 104 104
KOHCYJIbTALMHU, HHYI0 KOHTAKTHYI0 padoTy
U CAMOCTOAITEIbHYI0 padoTy 00y4arierocs
Bunx npomexxyrouHol arrectanuu (3adet, aud. DK3aMeH
3a4eT, IK3aMEH )




3. Conep:kaHue QM CHUATIINHbBI

Tabmuma 2
Ne Temaruka y4eOHBIX BCTpeu Buns! aynuropHoit Hroro
paloThI (B aK.4ac.) | ayIUTOPHBIX
- = aK.4acoB
é = 0 TeMe
= =
o ~ g s
L S o 3
= L= =
8 | &8 >
© o o,
=} E T B
= = < = =¢
= = Q= o
= & o ¥ =
5 < O <
[} o S & o
= |FE | B E &
1 2 3 4 5 6
Jlekyuu u npakmuueckue 3auHAmMus
1 Pa3BuTne aTOMUCTUYECKHX U KBAHTOBBIX 2 2 0 4
MPEICTABICHUN
2 OcHoOBBI KBaHTOBOM Teopuu. BosHoBas 2 2 0 4
¢byHkuus, ee GU3NIECKUA CMBICI
3 CooTHollIeHUs HEOTIpeAeIEHHOCTEN 2 2 0 4
I'eiizenOepra. Ypasuenue lllpeaunrepa
4 CoBpeMeHHbIE NPEJICTABIEHUS O CTPOCHUU 2 4 0 6
atoMa. duznueckoe 00bsICHEHHE
nepuoanueckoit cucremsl . 1. Menneneena
5 ATOMBI B MATHUTHOM U 3JIEKTPUYECKOM IMOJISAX 2 2 0 4
6 ®dusuKa MOJIEKYJ 2 0 0 2
7 DneMEHTHI KBaHTOBOW TEOPUU TBEPBIX TEI 2 0 0 2
8 Konrtponsnas padora Ne 1 0 2 0 2
9 CBoiicTBa aTOMHBIX siiEp 2 2 0 4
10 Mopenu aTOMHBIX s1ep 0 2 0 2
11 PangnoaxtuBHBIN pacnaz saep 2 2 0 4
12 Anwda-pacnag siaep. Teopus anbda-pacnaza. 2 2 0 4
bera-pacnan siaep; Buabl Oeta-pacnana. ['amma-
U3ITy4yeHue siaep
13 S nepHblie peakuuun 2 2 0 4
14 Jlenenue U CUHTE3 aTOMHBIX SIIED 2 2 0 4
15 B3auMozeincTeue s1epHOro U3ay4eHus 2 2 0 4
¢ BewecTBOM. Jlo3umeTpus u 3ammra
OT NOHU3UPYIOLINX U3ITy4YEeHUN
16 OcCHOBHBIE CBOWCTBA 2JIEMEHTAPHBIX YaCTHUI] 2 0 0 2
17 3aKOoHBI COXpaHEHUS B (PU3UKE PJIEMEHTAPHBIX 0 2 0 2
YacTHIl
18 DOyHIaMEHTAIbHBIE B3aUMOJICHCTBUA. 2 0 0 2
CrangaprtHas MoJieNb (PU3UKU JIEMEHTaPHBIX
YacTHIl




19 CoBpeMeHHbIe acTpOPHU3NIECKUE 2 0 0 2
IIpeCTaBICHUS. DJIEMEHTBI KOCMOJIOTUN

20 KontponsHast padora Ne 2 0 2 0 2

Jlabopamopnuvie 3anamusn

21 Jlo3umeTpuss HOHU3UPYIOIIUX U3TYyUYECHHI 0 0 6 6

22 Onpenenenne yaeabpHOro 3apsjia 3JIeKTpOHA 0 0 6 6

23 Omnpenenenue cpeaHero mpodera U SHEPTrUuu 0 0 6 6
anbGa-gacTHIl

24 Onpenenenre MakCUMaJIbHOW SHEPTUH 0 0 6 6
Oera-yacTuil

25 Cuertuuk ['eiirepa-Mroinnepa 0 0 6 6

26 D¢ ekt 3eemana 0 0 6 6

27 PeHTreHoBckue ClIEKTPOMETPBI 0 0 6 6

28 Dddext Méccbayarpa 0 0 6 6
Hroro (ak.gacoB) 32 | 32 48 112

4. CucremMa olieHUBaHUSA
[Ipu TexymiemM KOHTPOJIE YIUTHIBAIOTCS CIIECIYIOIINE BHJIBI IEATEIHPHOCTH O0YYarOIIIXCS:

— Tlocemenue aexumii: 10 2 6aIoB 3a MocenieHue 1 mapel JEKIHH, MPU yCITOBUU BBITTOJTHEHHS
MUHHU-TECTa [0 MaTtepuaiy Jiekiuu. Kaxplii TectT conepxut 4 Bompoca; OTBEThI JOJIKHBI ObITh CaHbI
110 Hadasa cieayromei nekuun. [IpaBuiabpHbINA 0TBET Ha Borpoc naet 0,5 6amna. Takum o0pazom, 3a 3TOT
BU/T ICSTEITHHOCTH MOYKHO TIOJYYUTh J10 32 OaJIJIOB 32 ceMecTp.

— KonrtponsHbie paboThl Ha cemMuHapax: 10 12 6amioB 3a 3 3amaud KOHTPOJIBHOW paboOTHI,
T.€. 10 24 6aIoB 3a 2 KOHTPOJIbHBIE PA0OTHI B CEMECTPE.

— AxTuBHas paboTa Ha ceMHHAapax, KOTopasi BKJII0YaeT B ce0s1 pa300p (3aIIUTy) BHITOTHEHHBIX
JOMAITHUX 3aJaHuil y JOCKH Ha ceMuHape: oT 1 1o 3 6amwioB 3a Kaxjaoe 3amaHue (B 3aBUCHMOCTH
OT CJIOKHOCTH). 3alluTa BBIMOJTHEHHBIX 3aJJaHUM MOJpa3yMeBaeT, 4TO OOydYaloIIUICS MOSCHSET XOJ
pemieHus 3amad, OOOCHOBBIBAET MPUMEHEHHS TeX WU WHBIX (opmyn u 3akoHoB. Kpome 3toro,
3a yyacTHe B PELICHUU U 00CYKIEHUU 33/1a4U «C MECTay, 3a PEllIeHUE 33/1a4 OMEPEKaAIOIUMU TEMITaMU
U T.II. 32 OJTMH CEMHUHAP OOYYAIOIIMIICSI MOXKET MONYUUTh | JOMONHUTEIBHBINA 0aJlT; 32 BECh CEMECT]
3a 3TOT BUI NEATEILHOCTH — 10 12 OaJuIoB.

— Breinmonnenue 1abopatopHbIX paboT: 10 4 6ayUIOB 3a 0/1HY J1abopaTopHyto padoty (1 Gamm —
JIOMTYCK K BBIMOJHEHHUIO TMPAKTHUECKOW YacTu, 2 0ajia — BBINOJIHEHUE HM3MEpeHHid u o0paboTka
pe3yapTaToB, 1 Gayn — 3amuTa BBITTOJIHEHHONW paboThl B opMare cobecenoBaHUsl ¢ MPENoaaBaTesieM
M0 KOHTPOJBHBIM BOMpocaMm). 3a ceMecTp OOydYalomUiCs WMEEeT BO3MOXHOCTh BBIIIOJTHHUTH
8 nabopaTopHbIX padoT, T.e. HabpaTh 10 32 OaIoB.

Takum o0Opa3oM, KaxIbli OOydaloUIMiics HMeeT BO3MOXHOCTH HaOpaThb 3a CeMecTp
o 100 0amnoB.

Kputepun ornieHnBaHus 3a/1a4 KOHTPOJIBHBIX padoT (MaKCUMYyM 3a OJIHY 3ajauy — 4 6aia):

— pelleHHe He TMPUBEICHO, WM €CTh IOIbITKAa PEIIUTh 3a/lady, HO OCHOBHBIE (OPMYIIBI
npuBeIeHbI o1noo4uHo: 0 6aios;

— ©CTh TIOMBITKA PEIIUTh 3aJady, NPaBHIBHO TPUBEICHBI OCHOBHBIE  (HOPMYIIHI,
HO pAacCyXJICHHUs COJepKaT TpyOble OIMMOKH; OTBET JHOO HE TMOJIy4eH, MO0 HENMpPaBHIbHBINA
(kKak YMCIIEHHBIN, TaK ¥ B o0OmieM Bue): 1 6amr;

— ©CTb IMONBITKA PEUTUTh 33129y, IPABUIBLHO IPUBEICHBI OCHOBHBIC POPMYIIBI, TPYOBIX OIINOOK
HET, HO peUIeHHEe He JOBEIEHO J0 KOHIA, OTBET JMOO HE TMOJy4YeH, JIMOO HempaBUILHBINA
(KaKk YMCIICHHBIN, TaK ¥ B 0011eM BUe): 2 Oaia;

— 3a/laya MPaBWIBHO pelieHa B OOmeM BHUJE, HO HET HEOOXOIMMBIX KOMMEHTApHEB, WIH
OTCYTCTBYET YHUCIICHHBIN OTBET, INOO YHCIEHHBIM OTBET HEMTPABIIIbHBIN H3-3a OIIMOOK B pacueTax WIH
B Pa3MEPHOCTH UCIIOJIb3yEMbIX MJIM MMOJYYEHHBIX BeJIHUUMH: 3 Oana;
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— 3a/1aya pelieHa MpaBUILHO, MOJYUYEHBI TPABIIIbHBIC OTBETHI, KaK YHCIEHHBIC, TAK U B 00IIIeM
BUJIE, €CTh BCE HEOOXOAMMbIE KOMMEHTAPUH U pacueThl: 4 Oasia.
OOGyuaromumecsi, He HaOpaBmue 61 Oamya B TeYCHHE CEMECTpa WJIM HE COTJIAacCHBIE C OICHKOM,
MOJIyYEHHOM MO UTOraM TEKYLIEro KOHTPOJIL B CEMECTpe, MPOXOIAT MPOMEXKYTOUHYIO aTTECTaIUIO
B (hopme 3K3ameHa.
OO0s13aTeNbHBIM YCIIOBUEM TOJIYYCHUS MOJTOXKHUTEIBEHON OLICHKH («YTOBIETBOPHTEIHHOY, «XOPOIIO)
WIN «OTJIMYHOY) 3a DK3aMEH IO AWCIUIUIMHE SBJIIETCS Ha0op He MeHee 24 0ayuioB 3a JadopaTOpHBII
NPaKTUKYM (T.e. 3 8 1abopaTopHBIX pabOT HEOOXOIUMO MOJHOCTHIO BHIMIOJIHUTH B TEUEHUE CEMECTpa
HEe MeHee 6); B MHOM cllydae CTYJCHT aBTOMaTHUECKH MOIY4aeT OLIEHKY «HEYIOBIECTBOPUTEIHHOY.
DK3aMEHAIIMOHHYIO OLEHKY MOXHO MOJy4YUTh aBTOMAaTUYECKH NP YCIOBUHU, UTO HaOpaHO HE MeHee 24
0ayToB 3a 1ab0paTOPHBIN MPAKTUKYM, a TaKke HaOpaHO He MeHee 20 6aJTOB 32 CEMUHAPCKHE 3aHATHUA,
BKJIIOYasi KOHTPOJIbHbBIE PaOOTHI.
[Tpu npoBeaeHNH MPOMEKYTOUHOU aTTECTAI[MU PE3YyIbTaThl, OJyYeHHbIE 00yUYaIOUIMMCS B CEMECTpE,
nepeBoAsATCs B popMaT TPAAULIMOHHOM OIIEHKH B COOTBETCTBHH CO ILIKAJION 1epeBo/ia 6aios:

— 60 6aToB 1 MEHEe — «HEYAOBICTBOPUTEIHHOY;

—otT 61 10 75 GayIOB — «yIOBIETBOPHUTEILHOY;

— 0T 76 10 90 GaIoB — «XOPOILION;

— ot 91 1o 100 GaIoB — OTIIUYHOY.

5. Y4eOoHo-MeTOoaMUYeCcKOe M HH(POPMALMOHHOE 00ecnieYeHHe U C UM ILTHHBI

5.1 JIuteparypa:

1. monsckuit, Dayapn Bnagumuposud (1892-1975). Atomuas pusuka = Atomic physics: yaeOHUK:
[B 2 T.]. — Cankr-IletepOypr: Jlans. (Yuebuuku s By3oB. CiennansHas aureparypa). (Kimaccuueckast
yuebHas nureparypa no ¢usuke). ISBN 978-5-8114-1004-0: b.r. T. 1: BBegenue B aTOMHYIO (PU3UKY.
2010. — 560 c.; 21 cm. — ISBN 978-5-8114-1005-7 (B iep.).

2. nonsckuii, Dnyapa Bragumuposuy (1892-1975). Atomuas ¢pusuka = Atomic physics: yaeOHUK:
B 2 T. — Cankr-IlerepOypr: Jlans. (YueOHuku 1 By30B. CreruanbHas auteparypa). (Kimaccuueckas
yaeOHas nmuteparypa no ¢pusuke). ISBN 978-5-8114-1004-0: b.r. T. 2: OCHOBBI KBAHTOBOW MEXaHHUKHU
U CTPOCHHE DJIEKTPOHHOU o00osiouku aroma. 2010. — 448 c.; 21 cm. — ISBN 978-5-8114-1006-4
(B mep.).

3. Ky3snenos, C. U. ®usuka. Bonnopas ontuka. KBaHTOBas mpupoia u3iydeHus. DJIeMEHTbI aTOMHOMN
u saepHoi ¢usuku: yue6. mocodue / C. U. Kysnenos, A. M. Jlugep. — 3-e uza., nepepad. u A0m. —
Mocksa: By3zosckuit yueonuk: MHOPA-M, 2019. — 212 c. — ISBN 978-5-9558-0350-0. — Tekcr:
anexktpoHHbid. — URL: https://znanium.com/catalog/product/1002478 (nata oopamenus: 11.04.2022).
— Pexum pocrtymna: no noamnucke.

4. Cumyxun, [mutpuii BacunpeBnu. OOmmii kypc ¢u3uku: ydeOHOE MocoOue I CTYIECHTOB
¢u3nueckux crenuanbHocTe By30B: B 5 T. — Mocksa: @uszmatiut. ISBN 978-5-9221-0645-0: b.r.
T. 5: AtomHuas u aaepHas gusuka. 2008. — 784 c.; 21 cm. — ISBN 978-5-9221-0645-0 (B niep.).

5. Kysnenos, C. U. Kypc ¢usuku ¢ npumepamu pemenus 3anad. Yacte III. ['eomerpuueckas u
BOJIHOBAs OINTHKA. DJIEMEHTHI aTOMHOM U siiepHOH pu3uku. OCHOBBI (PU3UKU JIEMEHTAPHBIX YaCTHUIL:
yuebHoe ocobue. — Tomck: Tomckuii monuTexHudeckuit yausepeuret, 2015. — 302 c. — ISBN 978-
5-4387-0428-7. — Texkct: snektponHbiii. — URL: https://www.iprbookshop.ru/34672.html (mara
obpamienus: 11.04.2022). — Pexxum poctyma: it aBTOPU3HP. M0JIb30BATENEH.

6. bpayn, A. . AromHas u aaepHas Gpusmuka. DJIeMeHTh KBAaHTOBOM MexaHUKu. [IpakTukym: yaeOHOe
nocobue / A. I'. bpayn, W. I'. JleButuna. — MockBa: UHOPA-M, 2020. — 88 c¢. — ISBN 978-5-16-
010798-1. — Texkct: anektponnbii. — URL: https://znanium.com/catalog/product/1062078 (mara
obpamienus: 11.04.2022). — PexxuM goctyna: 1mo rnojamnucke.
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5.2 DuiekTpoHHbIE 00pa3oBaTebHbIE PECYPChI:
He TpeGyroTcest muist peanu3aiiyl TUCIUTUIAHEIL.

6. CoBpemeHHbBIE IPO(hecCHOHAIBLHBIE 0a3bI TaHHBIX U MH(POPMALIHOHHBIE CTIPABOYHbIE CHCTEMBI:
Bbaza gannasix IPR Books — https://www.iprbookshop.ru/

OnekTpoHHO-OnOmmoreunass cucrema “BHAHUYM” —  https:/lib.utmn.ru/tpost/mlxo816vgl-
znaniumcom

7. JIuneH3HOHHOE M CBOOOJHO pacnpocTpaHsieMoe NMPOrpaMMHoOe oOecneuyeHue, B TOM YHCJIe
0Te4YeCTBEHHOI0 MPOM3BO/ICTBA
MS Office, niatdopma s snekrponHoro o0yuenust Microsoft Teams.

8. Texnuveckune CpeACTBAa U MATEPUAIBHO-TEXHHYECKOE o0ecneyeHue TUCHMIIINHbI

MynsTuMeauitHas yaeOHasi ayAUTOpUs 1715l TPOBEACHUS 3aHATUN JIEKIIMOHHOTO ¥ CEMUHAPCKOTO
TUIIOB OCHAIIEHA CIEIYIOUIMMH TEXHUYECKHMMH CpelcTBaMU OoOydeHus U o0OpyaoBaHUEM: ydeOHas
Mebenb, J0CKa ayIuTOpHas, MYJIbTUMEAUMHOE MPOCKIMOHHOE M aKyCTUYecKoe 00O0pyIOoBaHHE,
MEePCOHAIIbHBIA KOMITBIOTED.

VYuebnas aymuropus «JlabopaTopusi ONTUKK M aTOMHOW (DM3UKW» IS TPOBEACHUS 3aHITHI
7a00paTOpPHOrO THUIA OCHAIEHA CICAYIOUMMH TEXHHUYECKHMMH CpPEICTBaMU OOydeHUus |
obopynoBaHueM: ydeOHas MeOelb, JOCKa ayIUTOPHAS U CIEIUATN3UPOBAHHBIM 000PYI0BaHUEM.

Crennanu3upoBaHHOE 000PYIOBaHUE:

e JabopaTtopHasi yCTAaHOBKA JJis BBIMOJTHEHUs JabopaTtopHor padotrel Ne 1 «J/lozumerpus
MOHU3UPYIONIMX H3ITydeHH»: pozumerp-paauomerp tuna JIKC-96, 6mok nerexkrtupoBanust BJIKC-
96I'b, 6ok nerextupoBanusi bJ/I3b- 96, ncTouyHNK raMma-u3IydeHUs! ¢ U30TONMOM KoOanbT-60 THMa
HUTOP-1, ucTOUYHUK paTuOHYKIUAHBIN OeTa-U3IydeHHs C paAUOHYKIHIaMH CTPOHIUI-90+uTTpuit-90,
UCTOYHUK OeTa-u3JIydeHus ¢ M30TONOM KpuntoH-85 tuna BUK-M;

e abopaTopHasi yCTaHOBKa J/JIsi BBINOJHEHUS jabopaTtopHoil paboTel Ne 2 «OmnpexneneHue
YIEIBHOTO 3apsia IEKTPOHa»: colleHOu A ¢ BakyyMHbIM auonoMm 3I1[18II, mynsTumerp tuna 830-B
(2 mt.), ucrounuk nutanus b5-78/1, ucrounuk nuranus b3-706.1, ucrounnk nmuranus DC POWER
SUPPLY HY 3005-2;

e abopaTopHasi yCTaHOBKa MJIsi BBINOJHEHUS jabopartopHoil pabotsl Ne 3 «OmnpeneneHue
cpeaHero npodera u 3Hepruu anb(a-yacTuiy: perynastop Hanpspkenus PIIK, nctounuk anbda-dactui,
netektop anbda-dactuil bJI3A2-01, uamepurens ckopoctu cuéta YIIM?2-2;

e JyabopaTtopHasi yCTaHOBKa ISl BBINIOJTHEHUsS JiabopatopHoil paboTel Ne 4 «Ompenenenue
MaKCHMaJbHOW SHEpruu OeTa-dyacTUll»: HCTOYHMKU O€Ta-dyacTUll, YCTAaHOBKa MJi1 ONpEIeJICHUS
MaKCUMaJIbHOW 3HEepruu Oera-dyactui] (OJIOK MHUTAHHS, JETEKTOPHI), MJIACTHHKA W3 ATIOMHUHUEBOMN
dbonbru;

e JyabopaTtopHasi yCTaHOBKA JJIsi BBIOJIHEHHS JJabopaTopHOoi paboTel Ne 5 «Cuetumk I eiirepa-
Miomniepa»: cuetunk ['eiirepa-Mrosnepa tuna TB-2, ncrounuk nocrostHHoro Toka TB2, nepecuetHoe
ycTpoiictBo  Ha  mukpocxemax  All-17, UWCTOYHMK  paAMOHYKIUIHBIA  OeTa-U3ITydeHUs
C paAMOHYKIUJIAMH CTPOHIMI-90+uTTpuii-90;

e yabopaTtopHas yCTaHOBKa ISl BEIOJIHEHHS jJabopaTopHOi paboThl Ne 6 «DddekT 3eemaHar:
skcniepuMeHTabHas ycranoBka JIKP-1P «mis Habmogenus addexra 3eemanay;

e abopaTopHasi yCTaHOBKa Ui BBINIOJHEHUs JlabopaTopHOW paboTbl Ne 7 «PeHTreHoBckue
CIEKTPOMETPBI»: ydeOHO-MoAenupyomuil kommieke «PentrenoBckuii crnekrpomerp» (YMK PC),
cuctemubiit 610k Celeron-346/256Mb/80Gb/DVD-ROM/, knaBuatypa, MbIIIIb;
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e abopaTtopHasi yCTaHOBKA IS BBINIOJHEHHUS JiabopatopHoil padoTter Ne 8 «Dddekt
Méccbayapa»: ydeOHO-mabopaTopHblii KoMmIuleke «Iddekt Méccbayepay, CHCTEMHBIH OJ0K
«Unity/AMD Phenom X49550/Giga-Bute GAMA78G-DS3H/DDRII1024Mb 3.5, ki1aBuarypa, MbIIIib.

AynuTtopHust s CaMOCTOSITENIbHOW  paOOThl  OCHAIlleHa CIEAYIOIIMMH TEXHUYECKUMHU
cpeactBaMu oOyueHHs] M O00OpyZoBaHUEeM: ydeOHas meOenb, JOCKa ayAMTOpHAs, MYJIbTUMEIUHHOE
IPOEKIIMOHHOE M aKyCTUYeCKoe 000pyA0BaHNE, NIEPCOHATbHBIE KOMIIBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO HHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

JIEHVH B.1.

SJIEKTPOAMHAMUKA
Pabouas nmporpamma
111 00y4aroIUXCs M0 HAPABJICHUSM OATOTOBKU
03.03.02 ®usuka, 1151 Bcex Npoduiieii HanpaBIeHUs MOTOTOBKH
¢dbopma oOyueHus: ouHast



1. Hna}mpyeMLIe pe3yabTaTbl 0CBOCHUA TUCHUIIJINHBI

1.1. Komnerenuum oOyuamomerocs, ¢(opmupyembie B pe3yjbTaTe OCBOCHHS [JaHHOM
mucoumanabl: OITK-1.

1.2. HuaukaTopbl JOCTHUKEHMS] KOMIIETEHIHiIl, COOTHECEHHble ¢ IJIAHUPYEMbIMH
pe3yJibTaTamMu 00y4YeHHs :

- CTYIEHT JOJKEH OBJAaJEeTh MaTeMAaTUYECKUM alllapaToM 3JIEKTPOAMHAMUKH U CBOOOHO
HNPUMEHATE €70 Ha IIPAKTUKE;

- TIPYU W3JI0KEHUU DJIEKTPOJUHAMUKY TOJIS 3apsAI0B U TOKOB B BaKyyMe I'JIaBHOE BHUMAaHUE
JOJI?KHO GBITB YACJICHO OCHOBHBIM (1)I/I3I/I‘-I€CKI/IM MOHATHUAM TCOPUU IBJIICKTPOMAIHUTHOTO ITOJIA
Makcgeinna — JlopeHiia;

- U3JIOKUTHh OCHOBHBIE MPUOIMKEHUS TS pellieHus ypaBHeHU MakcBera;

- IPU U3JI0’KEHUU AJIEKTPOIMHAMUKY TOJIS 3apsI0B U TOKOB B cpejie 00OpaTUTh BHUMaHHUE Ha
YCPEIHEHHE  MHMKPOCKOIIMYECKHMX  YypaBHEHMM  MakcBemia M pasJiMYHBIM  BapuaHTaM
MaKpPOCKOITUYECKUX YPaBHEHHIA;

- YACIHUTb BHUMAHUC (bI/IBI/I‘IeCKI/IM ACIICKTaM U MCTOJaM pacydeTa IoJIEH B MaTCpHaAJIbHBIX
cpenax.

2. CTpyKTYpa M TPYA0eMKOCTb TUCHHUIINHBI

Tao0numa 1
Bun yuebnoit pabotbl Bcero yacoB KoJu-Bo yacos B
ceMecTpe (aK.4.)
5(7N)*
Oo6mras 3a4. e]l. 4 4
TPYAOEMKOCTh qac 144 144
U3 Hux:
Yachl ayIuTOpHOI padoThl (BCero): 68 68
Jlexun 34 34
[IpakTrueckue 3aHATHS 34 34
JlaGopaTtopuble / mpakTuueckue 3aHATHS 1O | 0 0
MOArpynnam
Yacel BHeayIMTOPHOM padoThl, BKJIIOYas 76 76
KOHCYJIbTALMHU, HHYI0 KOHTAKTHYI0 padoTy u
CaMOCTOSITEJIbHYI0 padoTy 00y4aromerocs
Bua npomexxyrounoit arrecranmm (3a4det, qud. JudbdepennrpoBann
3a4eT, DK3aMEH) bIF 3a4eT

* — B COOTBETCTBUE C YICOHBIM TJIAHOM MPOQHIIS.



3. Coaep:xkanue TUCHUIIMHBI

Tabnuma 2
Ne Temaruka y4eOHBIX BCTpeu Buns! aynuropHoit Hroro
paboTsl (B ak.vac.) ayIUTOPHBIX
aK.4acoB 110
TeMe
=R
= :
5 |58
L S o c%
_ |2 |gez
= s g E H
= X o
5 | & |$2¢
= = B EE
1 2 3 4 5 6
Yacos B 7 ceMecTpe 34 34 0 68
DJIEKTPOAMHAMHUKA 34 34 0 68
1 Broanas neknus 2 0 0 2
2 OCHOBBI BEKTOPHOT'O aHaiu3a | 0 2 0 2
3 KoHcynpranus nepen 3x3aMeHOM 0 0 0 0
4 YpaBHenust Makcsesia 2 0 0 2
5 OcCHOBHBIE TI0JI0’KEHUSI BEKTOPHOT'O 0 2 0 2
aHanuza 2
6 Koncynbranus nepen 35Kk3aMeHOM 0 0 0 0
7 DJIEKTPOCTATUYECKOE TOJIe 2 0 0 2
8 DJIEKTpOCTaTUYECKOE moJie 1 0 2 0 2
9 KoHcynpranus nepen 3x3aMeHOM 0 0 0 0
10 DnekTpocTaTuyeckoe nojie. ['panuuneie | 2 0 0 2
yCIIOBUS
11 MybTUIIONHOE Pa3IOKEHUE 0 2 0 2
12 Koncynpranus nepen 3Kk3aMeHOM 0 0 0 0
13 3aKOHBI COXPaHEHUs 2 0 0 2
14 DJIEKTPOCTATUYECKOE MOJIE B CPEJIe 0 2 0 2
15 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
16 MybTUIIONHOE Pa3IOKEHUE 2 0 0 2
17 DnekTpocraTuieckoe noje 4 0 2 0 2
18 KoHcynpranus nepen 3x3aMeHOM 0 0 0 0
19 DJIEKTPOCTATUYECKOE MOJIE B CPEJIC 2 0 0 2
20 MyJbTUIIONHOE pa3I0KEHUE 0 2 0 2
21 Koncynbranus nepen 3Kk3aMeHOM 0 0 0 0
22 3aKOHBI IOCTOSIHHOT'O AJIEKTPUYECKOTIO 2 0 0 2
TOKa
23 3akon Oma, 3akoH [xoyns-Jlenia, 0 2 0 2
npaBuia Kupxroda
24 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
25 MarnuTHO€E 1oJjie TOCTOSIHHOTO TOKa 2 0 0 2
26 KonTtposbHas padota 0 2 0 2
27 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
28 MaruutHoe nosie. [' paHu4HbIE YCITOBHS 2 0 0 2




29 MaramTHOE I10JI€ TOCTOSTHHOI'O TOKa 1 0 2 0 2
30 KoHcynpranus nepen 3x3aMeHOM 0 0 0 0
31 MarauTHBINT MOMEHT 2 0 0 2
32 MarauTHoe IoJie TOCTOSIHHOI'O TOKa 2 0 2 0 2
33 Koncynbranus nepen 5Kk3aMeHOM 0 0 0 0
34 [Torennumanel 3JIEKTPOMAarHUTHOTO TOJISI 2 0 0 2
35 MarauTHBI MOMEHT 0 2 0 2
36 Koncynpranus nepen 35Kk3aMeHOM 0 0 0 0
37 MarauTHoe 1oJje B cpesie 2 0 0 2
38 [ToTeHmmanbl 3€eKTpOMarHuTHoro mojs, | 0 2 0 2
KaTuOpOBOYHAS MHBAPUAHTHOCTh
39 Koncynpranus nepen 5Kk3aMeHOM 0 0 0 0
40 [ToTeHuuanel 3EKTPOMArHUTHOTO MOJS B | 2 0 0 2
JTUTIONTHHOM MPUOIHKCHIT
41 ITpousBonbHbIE TTONA | 0 2 0 2
42 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
43 DJIEKTPOMArHuTHOE MOJIe 2 0 0 2
AIEKTPUYECKOTO AUMOJBbHOTO U3JTYUCHHS
44 ITpousBonbHBIE TTONS 2 0 2 0 2
45 KoHcynpranus nepen 3K3aMeHOM 0 0 0 0
46 MarautHo€e IUMOJIbHOE U SJIEKTPUYECKOE | 2 0 0 2
KBaJAPYNOJIbHOE U3JIYyYCHUE
47 Teopust nznyuenus | 0 2 0 2
48 CBONMCTBA U3JTYYEHUS 2 0 0 2
49 Teopus uznydenus 2 0 2 0 2
50 Koncynpranus nepen 5Kk3aMeHOM 0 0 0 0
51 JuddepeHpoBaHHbIN 3a4ET 0 0 0 0
Hroro (ak.gacoB) 34 34 0 68

4. CucremMa olieHUBaHHUS.

Oobyuaromuecs, He HaOpapmue 61 Oanna B TeUeHUE CEMECTpa, WIIA HE COTJIACHBIE C OIIEHKOM,
MIOJIy4EHHOM 10 UTOTaM TEKYILETO KOHTPOJISI B CEMECTPE, MPOXOIAT IPOMEKYTOUHYIO aTTECTALUIO B
dopme nuddepeHIInpOBaHHOTO 3a4eTa.

B cnyuae, ecnu oOyuwaroniuecss BHUMATENIbHO MPOYMUTAET JAHHBIN JOKYMEHT U 0OpaTsT
BHuManne Hepanosckoro J[.®d. Ha 3TOT MYHKT, OH HMMEET NPaBO MOJY4YUTh aBTOMATOM
MOJIO)KUTEIBHYIO OLIEHKY [0 IUCIHUIUIMHE HE HIDKE «XOpomio» (Ha BbIOOp TMperoaaBatess).
Oo6patuthcs k Hepamockomy JI.D. HYX)HO HE MO3MHEE THS JK3aMeHa (COTJIACHO TEKYIIEeMY
pacIiCaHMIO CECCUN).

[Tpu mpoBeneHUN MPOMEKYTOUHON aTTECTAIlMH PE3yIbTaThl, MOTYYCHHBIE O0yUYAOIINMCS B
ceMecTpe, nmepeBojsATcs B (opMar TPaaUIIMOHHOM OLIEHKH B COOTBETCTBHM CO IIKAJON MepeBojia
0asoB:

— 60 6aTOB M MEHEe — «HEYIOBICTBOPUTEIHHOY;

— 0T 61 10 75 GannoB — «yJOBIETBOPUTEIBHO;

— 0T 76 1o 90 6aJIOB — «XOPOIIIOY;

— ot 91 1o 100 6aIoB — OTIIUYHOY.

5. Y4ebHo-MeTOoaMUYecKoe M HHPOPMALMOHHOE 0O0ecneYeHHe U C UM ILTUHBI
5.1 JIuteparypa:

1. Aukeuy, B. A. Knaccuueckas anexkTpoaruHaMuka : yaeoHoe nocodue / B. A. SnkeBud. - Mocksa
; Bonorna : Undpa-Uuxenepus, 2020. - 140 c.- ISBN 978-5-9729-0477-8. - Tekct : 31eKTpOHHBIN.



- URL: https://znanium.com/catalog/product/1167739 (mara ob6pamenwus: 29.05.2022). — Pexum
JIOCTYTIA: TIO TIOITHCKE.

2. An, A. ®. OcHOBBI KJIACCHYECKOW 3JIEKTPOAMHAMHUKH : yuebHoe mocobue / A. @. An, A. B.
CamoxuH. - Mocksa ; Bomnoraa : Uadpa-Uuxenepus, 2020. - 204 c. - ISBN 978-5-9729-0485-3. -
Texcr : snexktponHsid. - URL: https://znanium.com/catalog/product/1168500 (nata oOGparienus:
29.05.2022). — PexxuM gocTyna: 1o MOJIIHCKeE.

5.2 DyiekTpoHHbBIE 00pa3oBaTebHbIE PECYPChI:
Ha ycmotpenue oby4arommxcs))

6. CoBpemeHHBIe Tpo(ecCHOHAILHBIE 0a3bl JAHHBIX W WHPOPMANMOHHBLIE CIPABOYHBbIE
CHCTEMBI:
BooOrie napom He camuch.

7. JIueH3MoHHOEe W CBOOOJHO PAacHpOCTPaHsieMoe NMPOrpaMMHOe ofeclevyeHue, B TOM YHUCJIe
0TeYeCcTBEHHOI0 MPOM3BO/ICTBA
MS Office, matdopma s snekTpoHHoro odydenus Microsoft Teams.

8. Texunueckue cpeacTBa 1 MaTepUATbHO-TEXHUYECKOE 00ecneyeHHe T CHUIITUHBI
VYueOHast ayauTopus Ui NPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA OCHAIIEHA CIIETYIOIIMMHU
TEXHUYECKUMU CpeICTBaMH 00ydeHus 1 000opyioBaHueM: yueOHast MeOelb, T0CKa ayTUTOPHAS.
VueOHast ayJuTOpHs IS TPOBEICHHS 3aHATHI CEMHHAPCKOTO THIIA OCHAIICHA CIIETYIOIIMMHU
TEXHUYECKUMU CpeACTBaMH 00ydeHUs 1 000pyioBaHueM: yueOHast MeOelb, T0CKa ayTUTOPHAS.
Ayautopus Ui CaMOCTOATENBHON paOOThl OCHAIICHA CIEAYIOIMMH TEXHHYECKHMHU
cpeacTBaMu 00ydeHHus 1 000pyJoBaHUEM: yueOHas MeOelnb, 10cKa ayIuTOpHAs, MyJIbTUMEIUHHOE
IPOEKIMOHHOE U aKyCTHYEeCKOe 000pYyA0BaHNE, IEPCOHATBHBIC KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

Huxynuu C.I'.

METPOJIOT U, CTAHAAPTU3ALIA U CEPTUOUKALIMA
Pabouas mporpamma
JUIs 00y4aroIuXcs [0 HAPaBJICHUSM OJATOTOBKU
03.03.02 ®usuka, 11 Bcex npoduiieii HarpaBIeHHs TOTOTOBKH;
16.03.01 Texuuueckas ¢pusuka, 1y Bcex npoduiieil HarpaBIeHHs MOATOTOBKH;
dbopma oOyueHust ouHast
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1. Ilmannpyemblie pe3yabTaThl OCBOCHUS TUCHUILIHHBI

1.1. Komnerenuun ody4arwierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHHUS JAHHON TUCHUIINHBI:
e (3.03.02 ®wuzmka: I1K-1;
e 16.03.01 Texnnueckas ¢usuka: OIIK-3, OITK-4.

1.2. UHAUKATOPBI JOCTHKEHUS] KOMIIETeHIUIi, COOTHECEHHbIe C MUIAHMPYEMbIMH pe3yJIbTaTAMH
00yueHus:

3HaHMA: OCHOBHBIC TOHATHSA, IIETH U 33a4H METPOJIOTHH, CTAaHIAPTH3ALNH, CePTUPHUKALIN;
3aKOHOJIaTeNIbHbIE M HOPMAaTHUBHBIC MPABOBBIC aKThl, METOJANYECKHE MaTEpUAIIbI 110 CTaHJApTH3AIMH,
cepTH(UKAIMK, METPOJIOTHH M YIPABICHHUIO KAa4ECTBOM; CHCTEMBI T'OCYIapCTBEHHOTO HAA30pa M
KOHTPOJIS, MEKBEZOMCTBEHHOT'O M BE€ZIOMCTBEHHOTO KOHTPOJIS 32 KAUeCTBOM MPOYKLIUH, CTAHapTaMH,
TEXHHYECKHMMHU pETIaMeHTaMH U O00ecHeYeHHWe eIUHCTBA H3MEPEHHi; NOopsaKka pa3paboTKH,
YTBEP)KJCHHS U BHEIPEHUS CTaHIAPTOB, TEXHUYECKUX YCIOBUU U JIPYroil HOPMaTUBHO-TEXHUUECKOM
JOKYMEHTAIINH; OPTaHU3aIMH ¥ TEXHUYECKOH 0a3bl METPOJIOTHUECKOTO OOecTIedeHus] MpeATpHUSATHS,
NpaBUJI MPOBEACHUS METPOJIOTMYECKOM 3KCIEPTU3bI, METOAOB M CPEJCTBA MOBEPKH (KaTHMOpPOBKH)
CPE/ICTB M3MEpPEHHH, METOIUKH BBITOJHEHUS H3MEPEHHH, METOIWK MOBEPKH; BHIBI, CHCTEMBI U
NopsI0K npoBeaeHus ceptudukanun npoaykiuu (CH) B mensx yrBep KaeHHs TUTIA, aKKPEIUTAUN Ha
IPaBO MOBEPKH I UCIIBITAHUI; CHCTEMbI KAUeCTBa, MOPSIIOK UX B3aMMOJICHCTBHS C METPOJIIOTHIECKON
CIIy’K00H; CXeMBI METOI0B KOHTPOJISI TPOAYKLIMU Ha OCHOBE KOMIUIEKCA CTaHIapTOB OTPACIIH.

YMeHHUsI: TPaBUIBHO BBIOMPATh (DPM3NYECKUE BEIMUYMHBI NPH PEIICHUN MPAKTHYCCKUX 33/1a4;
OTpeNeNATh TOTPEIIHOCTH PE3yIbTATOB HM3MEPEHMI; TBOPUECKM TNPHUMEHSATh 3HAHUS MO (PU3HKO-
TEXHHYECKHM H3MEPEHMSAM B mporecce o0ydeHnss U paboThl; MPUMEHSITh HOPMATHBHO-TEXHUYECKYIO
JOKYMEHTAIIUIO IO CepTU(UKAIMM, CTAaHAAPTU3ALUMU B 00pa3oBaTeIbHOM U MNPOdhecCHOHAIBHOM
JIeATEIIHOCTH.

HaBpIKH: mpueMbl M HaBBIKM PEIICHUS KOHKPETHBIX METPOJIOTMYECKHX 337ad M3 Pa3HbIX
HAYYHO-TIPOM3BOJICTBEHHBIX ~ 00NacTel, IOMOTAOIMX B JaJbHEWIIEM pemarh HHKXCHEPHO-
IIPOM3BOJICTBEHHbIE U HAYYHBIE 33]a4i; OCHOBHBIMHU TEXHUYECKUMU CPEICTBAMH U3MEPECHHUS.

2. CTpyKTYypa M TPYA0eMKOCTb TUCHHUIINHBI

Taobnuma 1

KoJs-Bo uacoB

Bun yuebHoM paboThI Bcero (ak.u.) B ceMecTpe (aK.4.)
4 / 6* cemecTp

OO61ast TPYA0eMKOCTh 341, eA. 4 4

aK.4. 144 144
N3 Hux:
Yacel ayauTOpHO padoThl (BCero): 64 64
Jlexun 32 32
[IpakTrueckue 3aHATHS 32 32

JlaGopaTopHble / PaKTUYECKHE 3aHATHS

I10 MOATpYIIIIaM

Yacel BHeayIMTOPHOMH padoThl, BKJIIOYas
KOHCYJIbTALMHU, HHYI0 KOHTAKTHYI0 padoTy 80 80
1 CAMOCTOAITEJBHYIO padoTy 00y4aromerocs

0 0

JuddepennrpoBanHbIi

Bun npoMeXXyToUYHOU aTTeCcTalluui
p yr 3auer / Dk3amen*

* — B COOTBETCTBHE C Y4EOHBIM ILIAHOM.



3. Conep:kaHue QM CHUATIINHbBI

Tabnuua 2

Temaruka y4eOHBIX BCTpeu

Bunel aynuropHoi
paboTsI (B ak.4ac.)

JlabopatopHsie /
10 TIOATpPYIIam

Htoro
ayIUTOPHBIX
aK.J4acoB
10 TeME

2

BBenieHre B METPOJIOTHIO, CTAHIAPTU3AINIO H
cepTudUKaIIIO

JInHEeiHO-yTI0BBIE U3MEPEHUS

Mertposnoruueckoe obecreueHre Nponu3BoICTBA

Pacxonomerpus raza

Pacxonomerpus xuakoctu

NN BV

PaboTa co cpencTBamMu u3MepeHHit
BJIArOCOJEPKaHUsl, TEMIIEPATyPhl, YPOBHS

[TorpemHocTs u3MepeHui

[eeNIRN ]

PaGoTa co cpencTBamMu U3MEpEHH 1aBIICHHUSI,
nepernaja 1aBjieHusl, INOTHOCTH

B (O A | RO O (P HpaKTI/I‘IeCKI/IG 3aHATUSA
O O O |[O|Q|o|e| © |V IIPAaKTHYCCKHUC 3aHATUI

oA N (ool v | w]| Jleknuu

o) NI SN e N Ko Y Nl Ho U I SN N \S B o

Pacuer 1 mon0op cpencTB U3MEPEHUN y37a
ydera rasa

10

Cranpapruzanus

11

Pacuer 1 mon0op cpeacTB U3MEPEHUN y371a
ydeTa HepTH

12

Ceptudukanus

13

PacueT 1 mon0op cpeACTB M3MEpEHUi B
pe3epByape

14

KauecTBo mpoaykiuu

N NN NN N
(el B S =) B - N e

N O ([N & ([N D

Hroro (ak.gacoB)

SO O |Oo o |o <O

4. CucremMa olleHUBaHUSA
TGKYILIHﬁ KOHTpOHB MOKET OCyH_IeCTB.H}ITbC}I 10 CJIGI[YIOH_II/IM BUJaM ICATCIIBHOCTHU:

— TIOCEIEHHE BCTPEY,
— BBIIIOJIHCHUC NPAKTUYICCKOTO 3aJaHU,
— paborta Ha yueOHOU BCTpeue;

—  3aIIMTa MPOEKTA.

OrneHrBaHUE TPEIMETOB TEKYIIET0 KOHTPOJIS POUCXOIUT TIO CISAYIOIIEH CHCTEME:

— pabota Ha yueOHOU BcTpeue — 1 Gai;

—  BBITIOJTHEHUE TTPAKTUYECKOTO 3a1aHus — 3—4 OaIJIOB;

— 3amuTa npoekTa — 10 6amos.
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OOyuaromuecs, He HabpaBmwe 61 Oania B TeYeHHE CeMECTpa WU HE COTVIACHBIE C OICHKOM,
MOJTYYCHHOM IO MTOTaM TEKYIEro KOHTPOJSI B CEMECTPE, MPOXOAAT MPOMEKYTOUHYIO aTTECTAIHIO
B (hopme rKk3ameHa win 1udepeHIIpoOBaHHOTO 3a4eTa B COOTBETCTBHE C yUSOHBIM TUTAHOM.

[Ipu mpoBeACHWM TPOMEKYTOUHOW aTTECTAI[MH PE3yJIbTAThI, MONYYCHHBIE OO0YJYArOIIUMCS
B CEMECTpe, MepeBoAiTcs B (popmar TpaJWIIMOHHOW OLIEHKH B COOTBETCTBUU CO HIKAJIOW TEepeBOaa
0asioB:

— 60 6ayIoB M MeHee — «HEYAOBIETBOPUTEIBHOY;

— ot 61 10 75 6aNIOB — «yTOBIETBOPUTEIHLHOY

— 0T 76 10 90 GanIoB — «XOPOILIOY;

— 01 91 go 100 6ayI0B — KOTIUYHOY.

5. YueOHO-MeTOAMYeCKOEe U MH(POPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI

5.1. Jluteparypa:

1. Metponorusi: yuebuuk / O. b. baBbikun, O. @. BsuecnaBosa, /1. JI. I'pubanoB [u ap.];
nox obmr. pea. C. A. 3aiineBa. — 3-e u3j., nepepad. u non. — MockBa: POPYM: NHDOPA-M, 2020.
— 522 c¢. — ISBN 978-5-00091-474-8. —  Tekct: osnektpoHHbii. —  URL:
http://znanium.com/catalog/product/1086765 (mata oOpamenus: 24.03.2022). — Pexum pgocryna:
IO TTO/TTHCKE.

2.9pacroB B. E. Metponorus, crangaptuzamuss ¥ ceptudukanus: ydeOHoe mnocodue /
B. E. OpactoB. — Mocksa: ®opym, 2017. — 208 c. — ISBN 978-5-91134-193-0. — Tekcr:
anexktpoHHbid. — URL: http://znanium.com/catalog/product/636241 (nata o6pamenus: 24.03.2022). —
Pexum nocrtyna: 1o nmoamnucke.

3. OcHOBBI CTaHJAPTHU3AINHN, METPOJIOTHH U CepTU(UKALNU: YYeOHHUK IJIsl CTYIEHTOB BY30B,
oOyJaromuxcsi MO HampaBlICHUSAM CTaHaapTu3anuu, cepruduxammu u  Mmerponorun (200400),
HarpasjeHusM dkoHoMukH (080100) u ynpasnenus (080500) / A. B. Apxumnos, 10. H. beproBckuii,
A.T. 3ekyHoB [u ap.]; nox penakiueit B. M. Mumuna. — Mocksa: FOHUTU-JTAHA, 2017. — 447 c.
— ISBN 978-5-238-01173-8. — TekcT: 37eKTpOHHBIA // DNeKTpoHHO-OMOMMoTeyHas cuctema [PR
BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/74900.html (mata obpamenus: 24.03.2022). —
Pexxum goctymna: st aBTOpU3HUP. MOJIb30BATEICH.

4. Nextspy, I'. M. Merponorusi, cranaaptuzauus U cepTudukanus: ydeOHoe mnocodbue /
I'. M. extsps. — Mocksa: KYPC: HUL] UH®PA-M, 2019. — 154 c¢. — ISBN 978-5-905554-44-5.
— Texkcer: anekrponnbiii. — URL: https://znanium.com/catalog/product/1026634 (mata oOparieHus:
24.03.2022). — Pexxum mocTyma: mo MoImucKe.

5. Komukog, B. 1. Metponorus, cranaaptusanus, ceprudukanus: yaeouuk / B. M. Komukos. —
2-e u3n., ucnp. u gon. — Mocka: ®OPYM: UHOPA-M, 2019. — 432 c. — ISBN 978-5-00091-638-
4. — Texct: snexktponnbiii. — URL: https://znanium.com/catalog/product/987717 (nata obparuenwus:
24.03.2022). — Pexxum mocTyma: mo MoIuCKe.

5.2. DyekTpoHHbBIE 00pa3oBaTebHbIE PeCYpPChI:
He tpebyrores muist peanu3anuu JUCITUTLIAHBI.

6. CoBpemeHHbBIE IPO(hecCHOHAIBHBIE 0a3bI JAaHHBIX U MH(POPMALIHOHHBIE CTIPABOYHbIE CHCTEMBI:
Baza manaeix IPR Books. — https://www.iprbookshop.ru/
DnexTpoHHO-0nbmuoreuHas cucrema “3HAHUYM”. — https:/lib.utmn.ru/tpost/mlxo816vgl-
znaniumcom
Hayunas snextponnas 6ubnmorexka eLIBRARY.RU. — https://elibrary.ru/defaultx.asp

7. JIuneH3HOHHOE M CBOOOJHO pacHpocTpaHsieMoe NMPOrpaMMHoOe oOecleuyeHue, B TOM YHCJIe
0TeYeCTBEHHOI0 MPOM3BO/ICTBA
MS Office, matdopma s snekTpoHHoro odyyenus Microsoft Teams.
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8. Texunueckue cpeacTBa 1 MaTepUATbHO-TEXHUYECKOE 00ecnieyeHHe T CHUIITUHBI

MynsTuMeauitHas yaeOHasi ayAUTOpUs 1715l TPOBEACHUS 3aHATUNH CEMUHAPCKOTO U JIEKIIMOHHOTO
TUIIOB OCHAIIIEHA CIEAYIOIIMMHU TEXHHUYECKUMH CPEICTBAMU OOy4YCHHsI U O0OpYyZOBaHUEM: yueOHas
MebOenb, J0CKa ayauTOpHas, MYJIbTUMEAUMHOE NPOCKIMOHHOE M aKyCTUYecKoe 00O0pyIOoBaHHE,
IIEPCOHAIIBHBIN KOMITBIOTED.

Aymutopust AJiE  CaMOCTOSTENBHOW palOThl OCHAIEHA CICAYIONIMMH TEXHUYECKUMHU
cpencTBaMu 0O0ydeHHsS WM 00OpyIOBaHHMEM: ydueOHas MeOenb, JOCKa ayJuTOpHAas, MYJIbTHUMEIUWHOE
MPOEKIIMOHHOE U aKyCTUYECKOE 000PYJ0BaHHE, IEPCOHAIbHBIE KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO HHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

Bonbd A.A.

OCHOBbBI ®U31KN HEOTAHOI'O U T A30BOT'O IIJIACTA
Pabouas nmporpamma
JUTsl O0yJaroImmxcs 1mo HampasiaeHuto nmoAarotosku 03.03.02 duzuka
npoduss moaroToBKu: Ou3nka
dhopma oOyueHust ouHas



1. Hna}mpyeMLIe pe3yabTaTbl 0CBOCHUA TUCHUIIJINHBI

1.1. Komnerenuum oOyuamomerocs, ¢(opmupyembie B pe3yjbTaTe OCBOCHHS [JaHHOM
aucounneel: 11K-1, TTK-2, TIK-3.

1.2. HuaukaTopbl JAOCTHKEHMS] KOMIIETEHIHI, COOTHECEHHble ¢ IJIAHUPYEMbIMH
pe3yJibTaTamMu 00y4eHHs :

B pesynbraTe ocBoeHUS AUCHUIUIMHBI «OCHOBBI (DU3MKK HEPTIHOTO W Ta30BOTO ILIACTA»
00yYaromuncs T0JKEeH MOTYYHUTh:
3HAHUSA:

OCHOBHBIC MTOHATHS TEOpUH (DUITBTPALIUH TUIACTA;

METO/]Ibl OIIPEICICHUS TaPaMETPOB;

OCHOBHBIC YpaBHEHUS (DUIBTPALINN;
YMEHHS:

peuiaTh IpoCcTeiIme 3aa9u Mo Teopun (GUIbTPAIUY;

MPOBOAUTH MPOCTEHIINIA KOTMYECTBEHHBIA aHAINU3 UH(OpMALUK, B TOM YHCIIE CPEACTBAMU
Microsoft Excel;
HABBIKU:

BIIaJICHUE 0A30BBIMU MOHITHSIMH T€OpUU (QUIHTPAIUY;

HaJIM4Yue IpeCcTaBiIeHns 00 dTanax NpoBeACHUs U3yUEHHS] MECTOPOKICHUS.

2. CTpyKTYpa M TPYA0eMKOCTb TUCHHUIINHBI

Tabmnuma 1
Bun yuebnoit pabotbl Bcero yacoB KoJu-Bo yacos B
ceMecTpe (aK.4.)

8
Oo6mras 3a4. e]l. 5 5
TPYAOEMKOCTh qac 180 180
U3 Hux:
Yacel ayauTopHO# padoThl (BCero): 84 84
Jlexun 36 36
[IpakTHueckue 3aHsATHS 48 48
JlaGopatopuble / mpakTuueckue 3aHATHS 1O | 0 0
MOArpynnam
Yacol BHeayIMTOPHOM padoThl, BKJIIOYas 96 96
KOHCYJIbTALMHU, HHYI0 KOHTAKTHYI0 padoTy u
CaMOCTOSITEJIbHYI0 padoTy 00y4aromerocs
Bua npomexxyrounoit arrecranmm (3a4det, qud. JudbdepennrpoBann
3a4eT, DK3aMEH) bIF 3a4eT




3. Coaep:xkanue TUCHUIIMHBI

Tabnuma 2
Ne Temaruka y4eOHBIX BCTpeu Buns! aynuropHoit Hroro
paboTsl (B ak.vac.) ayIUTOPHBIX
aK.4acoB 110
TeMe
) %
5 | g
o | 2o 3
S 2 2 =
s |E58
5 ege
= | E | &E%
g 2 o g )
E |& |€45
= = BB E
1 2 3 4 5 6
Yacos B 8 cemectpe 36 48 0 84
OcHoBHI ¢u3uku HePTsIHOTO M razoBoro | 36 48 0 84
miacra
1 Beenenune B ®HI'TI. OcHoBHEIE TOHATHS | 2 0 0 2
U OIIpEICTICHUSI.
2 Koncynpranus 0 0 0 0
3 KoHncynpranus 0 0 0 0
4 [Terpodusnueckre CBOMCTBA TOPHBIX 2 0 0 2
nopoy 1
5 Koncynpranus 0 0 0 0
6 Koncynpranus 0 0 0 0
7 [leTpodusnueckre CBONCTBA TOPHBIX 0 4 0 4
nopoJ
8 KoHncynpranus 0 0 0 0
9 Koncynpranus 0 0 0 0
10 [leTpodusnueckre CBONCTBA TOPHBIX 4 0 0 4
nopoj 2
11 KoHncynpranus 0 0 0 0
12 Amnanuz 1a00paTOpHBIX UCCIeI0OBaHUN 0 4 0 4
110 ONPEJIEICHUIO TPOHUIIAEMOCTH
13 KoHncynpranus 0 0 0 0
14 Koncynpranus 0 0 0 0
15 Yipyrue cBONCTBA TOPHBIX MOPOJ 2 0 0 2
16 Koncynpranus 0 0 0 0
17 KoHncynpranus 0 0 0 0
18 AHanu3 1a00paTOPHBIX UCCIICTOBAHUM 0 4 0 4
110 OIPEJEICHNIO0 CKUMAEMOCTH
19 KoHncynpranus 0 0 0 0
20 Koncynpranus 0 0 0 0
21 Yrpyrue cBOHCTBa TOPHBIX TOPOJ 4 0 0 4
22 Koncynpranus 0 0 0 0
23 KoHncynpranus 0 0 0 0
24 AHanu3 1a00paTOPHBIX UCCIICTOBAHUMA 0 4 0 4
110 OIPEJIEIEHNIO0 CKUMAEMOCTH




25 Koncynpranus 0 0 0 0
26 DU3NKO-XMMUYECKHE CBOMCTBA (QIItOU0B | 4 0 0 4
27 Koncynpranus 0 0 0 0
28 AHaJn3 CBOMCTB (IIIOHM]IOB 0 4 0 4
29 Koncynpranus 0 0 0 0
30 KoHncynpranus 0 0 0 0
31 AHayn3 CBOMCTB ()IIIOH]IOB 0 4 0 4
32 Koncynpranus 0 0 0 0
33 Kanunnsapuoe nasnenue. HaceimenHocts | 4 0 0 4
MTOPUCTOM CpPEeJIbI
34 KoHncynpranus 0 0 0 0
35 AHanu3 KanwuIIpUMETPUIECKUX 0 4 0 4
UCCIIEIOBAHUI
36 Koncynpranus 0 0 0 0
37 Koncynpranus 0 0 0 0
38 I'maponnHaMuyeckue ucciieI0BaHus 4 0 0 4
CKBaYKUH
39 I'mpponunamuyeckue ucciaeqoBaHus 0 4 0 4
CKBQYKUH
40 KoHncynpranus 0 0 0 0
41 Koncynpranus 0 0 0 0
42 Cucrema ypaBHeHUH QUIBTpALUU 4 0 0 4
43 Koncynpranus 0 0 0 0
44 Cucrtema ypaBHCHHI (QUIbTpALINN 0 4 0 4
45 KoHncynpranus 0 0 0 0
46 Koncynpranus 0 0 0 0
47 Cucrtema ypaBHeHUH QUIBTpALUU 0 4 0 4
48 Koncynpranus 0 0 0 0
49 Cucrtema ypaBHeHUH QUIBTpALUU 4 0 0 4
50 KoHncynpranus 0 0 0 0
51 Koncynpranus 0 0 0 0
52 Cucrtema ypaBHeHUH QUIBTpALUU 0 4 0 4
53 Koncynpranus 0 0 0 0
54 KoHncynpranus 0 0 0 0
55 YpaBHEHHE MaTepUaILHOTO OalaHca 2 0 0 2
56 KoHncynpranus 0 0 0 0
57 KoHncynpranus 0 0 0 0
58 YpaBHEHHE MaTepUaIbLHOTO OalaHca 0 4 0 4
59 KoHncynpranus 0 0 0 0
60 HuddepennmpoBannpiii 3a4€T 0 0 0 0
Wroro (ak.uyacoB) 36 48 0 84

4. Cucrema olleHUBAHMS.
OOGyuaromumecsi, He HaOpaBmue 61 Oamra B TEYEHHE CEeMeCTpa, WM HE COTJIACHBIE C OIICHKOM,
MOJTyYEHHOM MO0 UTOTaM TEKYIIET0 KOHTPOJIS B CEMECTPE, IPOXOAT MPOMEKYTOUHYIO aTTECTAIHIO B
dbopme nuddepeHmpoBaHHOTO 3a4ETA.
[Ipn mpoBeneHUM TPOMEKYTOUHOW AaTTECTAlMU PE3yabTaThl, IMOJIYYCHHbIE OOYYaIOUUMCS B
ceMecTpe, nmepeBojsATcs B (Gopmar TPaaUIIMOHHOM OLIEHKH B COOTBETCTBUM CO IIKaJON MepeBoja
0asoB:

— 60 6aTOB M MEHEe — «HEYIOBICTBOPUTEIHHOY;

—oT 61 10 75 GannoB — «yJOBIETBOPUTEIBHO;



— 0T 76 10 90 GaIoB — «XOPOIION;
— 01 91 go 100 6ayI0B — KOTIUYHOY.

5. YueOHO-MeTOAMYeCKOEe U MH(OPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI

5.1 Jluteparypa:

1.®usnko-MaTeMaTHUECKOe MoJenupoBanue: yaeoHoe mocobue / A. b. lllabapos [u ap.].;
peu.: B. H. Aatunses, 1O. /1. 3emenkos; Trom. roc. yH-T, UH-T duzuku u xumun. — Tromens: 13a-
Bo TioM. roc. yH-Ta, 2014. — 2-JIunen3uonusiii goroBop Ne222/2016-03-02; 2-JIunieH3MOHHBIN
noroBop Ne222/1/2016-03-02; 2-JIunen3nonHsiii goropop Ne222/2/2016-03-02; 2-JIuieH3MOHHBIN
noroBop Ne222/3/2016-03-02; 2-JIuuensuonubiii goroBop Ne222/4/2016-03-02. — Jloctyn 1o
MapoJTo u3 ceTu HNuTtepuer (ureHue). — <URL:
https://library.utmn.ru/dl/PPS/Shabarov_Primakov 222 222(1) Fiziko matemat model UP 2014.
pdf> (mara obpamenus: 29.05.2020).

2. lMagpuna, A. B. OcHoBbl Hedrerazosoro nena / A. B. llagpuna, B. I'. Kper. — 3-e u3z.
— Mocksa : Hnatepner-Yuusepcurer Mudbopmanmonnsix Texuomoruit (MHTYUT), A Tlu Dp
Menna, 2019. — 213 ¢. — ISBN 978-5-4486-0516-1. — TekcT : 3MEKTPOHHBIN // DIEKTPOHHO-
ouommoteuynas cucrema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/79709.html
(mata obpamenwus: 29.05.2020). — Pexxum qoctyna: s aBTOPU3UP. MOJIb30BATENICH

5.2 DuekTpoHHBIE 00pa30BaTeIbHbIC PECYPChI:

1. DnektponHas OubmuoTeka IlomeunTenbCKOro COBETa MEXaHMKO-MATEeMAaTHYECKOTO
¢axynbTeTa MOCKOBCKOT'O TOCYAapCTBEHHOTO YHHBepcuTeTa http://lib.mexmat.ru

2. eLIBRARY — Hayunas snexrponnas oubnunorexa (Mocksa) http://elibrary.ru/

6. CoBpemenHble mnpodeccMoHANbHbIE 0a3bl JAHHBIX W HH(OPMALMOHHbIE CIPABOYHbIE
CHCTEMBbI:
He npenycMoTpeHO UCIONb30BaHUE B JAHHOW JTHACIUIUIMHE.

7. JIunleH3MOHHOEe ¥ CBOOOJHO pacNpoCTpaHsieMoe NMPOrpaMMHOe olecrnieyeHue, B TOM YHCJIe
0TEe4eCTBEHHOI0 MPOU3BOACTBA
MS Office, mmardgopma 11 snekTponHoro ooydenust Microsoft Teams.

8. TexHuveckue cpeacTBA U MATEPUATBHO-TEXHUYECKOE o0ecrevyeHue TUCIUITUHbI

MyneTiMeaniiHas ydeOHast ayIuTOpuUs sl MIPOBEICHUS 3aHATHUN JICKIIMOHHOTO THUIIA OCHAICHA
CJICAYIONIMMU TEXHHUUYECKUMH CPEJCTBaMU OOydeHHUs M o0OpyaoBaHHEeM: yyeOHas MeOenb, JocKa
ayAWTOpHAs, MYJIbTHMEAWHHOE TPOEKIHMOHHOE M aKyCTHYecKoe 00OpyaoBaHHE, MEePCOHATBHBIN
KOMITBIOTED.

MynbpTuMeauiiHas ydeOHast ayJUTOpUs JJsl MPOBEACHUS 3aHATUN CEMHHAPCKOTO THIAa OCHAIEHA
CIICMYIOIMMHA TEXHUYECKUMH CpEeACTBaMU OOy4YeHHS M 00OpyIOBaHHWEM: ydeOHas mebOenb, JocKa
ayJIUTOpHas, MYJIbTHUMEAMWHOE IMPOEKLIMOHHOE U aKyCTHYecKoe OO0OpyIOBaHWE, MEPCOHAIbHBIN
KOMITBIOTED.

AymuTopHs Ui CaMOCTOSITENIbHOW PaOOThl OCHAIICHA CIEAYIOIIMMHU TEXHHUYECKUMH CPEICTBAMU
oOyueHuss u oOopymoBaHueM: yueOHass MeOenb, JIOCKa ayauTOpHas, MYJIbTHMEIUHHOE
MPOCKIIMOHHOE M aKyCTHYECKOe 000PYAOBaHHUE, IEPCOHATBHBIC KOMIITBIOTEPHI.
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YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK
TAHOIIOJILCKUI P.M.

NCTOPUA OU3UKU
Pabouas mporpamma
JUTSE O0YJArOIIUXCS TI0 HAIIPABIEHUSM TTOITOTOBKU
03.03.02 dusuka, s Bcex npoduiiel HampaBiIeHHUs TOATOTOBKH;
16.03.01 Texuuueckas ¢pusnka, 1jst Bcex mpoduiield HarpaBIeHUs TOATOTOBKH;
dbopma oOyueHust ouHas



1. Hna}mpyeMLIe pe3yabTaTbl OCBOCHUA TUCHUIIJIMHBI

1.1. Komnerenuun ody4arwierocs, popMupyemMbie B pe3yabTaTe 0CBOCHHUS JAHHON TUCHUIINHBI:
dopmupyemble KOMIETEHINH 1)1 HanpaBiaeHust noarotoBku 03.03.02 dusuka: YK-1.
dopmupyemble KOMIIETEHIIUH JUTsl HanpasieHust moarotoBku 16.03.01 Texuuueckas Qusmka:

YK-1.

1.2. UHauKaTopbl 10CTHKEHUSI KOMIIETEHUIMI, COOTHECEHHbIE ¢ IUVIAHMPYEMbIMU pe3yJibTaTaMu
00yuyeHus:
B pesynbraTe ocBoeHus nucuuIuinHbl «Mctopust Guznkmy» o0ydaromuics J0KeH NOTyYUTh:

3HAHMSA: UCTOPUH Pa3BUTHs (PU3MKH, COBPEMEHHBIX TEOPUI (PU3UKH.

YMEHUS: TIOHMMaTh, M3J1araTb W KPUTHYECKH aHAJIU3UPOBATH 0a30BYIO0 OO0IIEPU3NUECKYIO
UH(OPMALINIO; UCTIONB30BaTh (PU3NUECKUE MPUHIIUIIBI TPU aHATIU3E U PEILICHUH TPOOIIEM.

HABBIKHU: OTbITAa NMOMCKa WH(GOPMALIMU IO 3alaHHON TeMe, YCTHOTO JTOKJIa/a, aHallu3a dyxKou
THIIOTE3bl, ApTYMEHTUPOBAHHOT'O I0KA3aTeILCTBA CBOCH TMITOTE3HI.

2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMILIJIHHBI

Tab6muna 1
Bun yae6HO# paboThI Bcero yacos Kon-Bo yacos B
cemecTpe (aK.4.)
5-8*
OO0masi Tpy10eMKOCTh | 3a4. e]. 4 4
yac 144 144
N3 Hux:
Yacbl ayiuTopHoii padoThl (Bcero): 64 64
Jlexun 32 32
IIpakTuueckue 3aHATHS 32 32
Jlabopatopuple / mpakTudeckue 3aHATHSA 110 | () 0
MOATPYIIIaM
Yacbl BHEAYIMTOPHOI padoThl, BKJIIOYASs 80 80
KOHCYJIbTAUMU, HHYK) KOHTAKTHYIO padoTy u
CaMOCTOSITEJbHYIO PA00Ty 00y4aronerocst
Bun nmpomexyTtouHo# arrectauuu (3aueT, gud. HuddepenunpoBant
3a4eT, IK3aMEH ) Bl 3a4eT

* B 3aBUCHMOCTH OT BbIOOpa 00y4JaOLIMMCS PeaTu3yeMOM JTUCIUTUTMHEI



3. Conep:xkanue TUCHUIIMHBI

Ta0nuua 2
Ne TemaTtuka yueOHBIX BCTpeU Buns! aynuropHoit Hroro
paboTHI (B aK.4ac.) ayJIUTOPHBIX
aK.4acoB IO
TemMe
= =
5 | &
° | 293
-HEEE
¢ |z
= | = | £E5
= > > e
s | & |88¢
= = B B E
1 2 3 4 5 6
Yacos B 5-8* cemecTpe 32 32 0 64
Ucropus dusuku 32 32 0 64
1 BBonnas nekius 2 0 0 2
2 Kaxk chopmupoanace CrangaptHas 2 0 0 2
MoJenb 1
3 Kaxk chopmupoanace CtangaptHas 2 0 0 2
MOJENb 2
4 [Tpecc-xoubepenus 0 2 0 2
5 Kak copmupoBanace Crannapraas 2 0 0 2
MOJEID 3
6 [Tpecc-xoubepenmus 0 2 0 2
7 Kak copmupoBanace CoBpemeHHast 2 0 0 2
Kocmonorus 1
8 [Tpecc-koHbepeHts 0 2 0 2
9 Kaxk chopmupoBasiace CoBpemeHHast 2 0 0 2
Kocmonorus 2
10 3ammra npoekra nepea HobGeneBckum 0 2 0 2
KOMHUTETOM
11 [Tepuoam3anus pa3BUTHs HU3HKHU. 2 0 0 2
12 3ammra npoekra nepea HobGeneBckum 0 2 0 2
KOMHUTETOM
13 DneMeHThl GU3NYECKUX 3HAHUH B 2 0 0 2
AHTUYHYIO DI0XY, B CPEJIHUE BEKa.
14 3ammra npoekra nepea HobeneBckum 0 2 0 2
KOMHUTETOM
15 Bo3HHKHOBEHUE SKCIEPUMEHTAIBHON 2 0 0 2
HayKHU.
16 Jluckyccusi CTOpOHHUKOB JBYX 0 2 0 2
MIPOTUBOIOJIOKHBIX TUIIOTE3
17 PasButne mexanuku. ['anunei u 2 0 0 2
HeroToH, 3aBepileHne KI1acCU4eCKOn
MEXaHHUKH.
18 Jluckyccust CTOPOHHHUKOB JABYX 0 2 0 2
MIPOTUBOMNOJIOKHBIX THIIOTE3




19 Pa3BuTne MEXaHMKH CIUIOLIHBIX CPE. 2 0 0 2
CoBpeMeHHbIe TPOOJIEMbI MEXaHUKH.

20 Jluckyccusi CTOpOHHUKOB JIBYX 0 2 0 2
IMPOTUBOITOJIOKHBIX T'MITOTC3
21 Pazutue ontuku. ['eomerpuyeckas u 2 0 0 2

BOJIHOBas onTuka. CoBpeMeHHbBIC
poOJIEMBI OTITUKH.

22 Mo3roBoii lWTypM

23 Pa3BuTue yueHus o TemioTe. 2 0 0 2
TepMonnHaMuKka v MOJIEKYJISIpHAS
¢usuka 19-ro Bexa. CoBpeMeHHbBIC
poOJIeMbI TeTUIO(U3UKH.

24 Mo3roBoii mTypm 0 2 0 2
25 PazButne pusuku 35eKTpOMarHUTHBIX 2 0 0 2
aByieHui. CTaHOBJIEHUE KIIACCUYECKUX
Mpe/ICTaBICHUH 00 3IeKTPOMarHuTHOM
T0JIE.

(e
[\9)
(e
\S}

26 Mo3roBoii mTypm 0 2 0 2
27 ITpobnembl COBpeMEeHHOW HayKH 2 0 0 2
28 JlokJtaz o uCTOpUU OTKPBITUSA 0 2 0 2
29 Ha mopore HOBBIX OTKPBITHH 2 0 0 2
30 JlokJtaz o uCTOPUU OTKPBITUS 0 2 0 2
31 JIoKaza 1o MCTOPUU OTKPBITHS 0 2 0 2
32 CeMuHap Ju1sl clauy JOJIOB 0 2 0 2
33 JuddepeHnrpoBaHHbIi 3a4€T 1O 0 0 0 0

JUCHUTUIMHE

Hroro (ak.gacoB) 32 32 0 64

* B 3aBUCHMOCTHU OT BbIOOpa 00y4JaIOLIMMCS PEaTU3yeMOM JTUCIUTUTHHEI

4. CucremMa olieHUBaHuS.
OOyuarommecss, He HaOpaBmue 61 Oamra B TeueHHE CEMECTpa, WIU HE COIVIACHBIE C OICHKOM,
MOJIyYEHHOM 10 UTOraM TEKYIIEro KOHTPOJIL B CEMECTpe, MPOXOIAT MPOMEKYTOUHYIO aTTECTAIUIO B
dopme nudepeHIIMPOBAHHOTO 3a4eTa.
[Tpu npoBeaeHNH MPOMEKYTOUHON aTTECTAI[MU PE3YyIbTaThl, OJyYeHHbIE O0yUYaIOUIMMCS B CEMECTpE,
NepeBOAATCS B popMaT TPAAUIIMOHHOM OIICHKH B COOTBETCTBHH CO IIIKAJION MepeBoia OaIoB:

— 60 6aTOB M MEHEe — «HEYAOBICTBOPUTEIHHOY;

— o1 61 10 75 GannoB — «yJOBIETBOPUTEIBHO;

— 0T 76 1o 90 6aJIOB — «XOPOIIIOY;

— ot 91 1o 100 GaIoB — «OTIIUYHOY.

5. Y4eboHo-MeTOoaMUYeCcKOe M HH(POPMALMOHHOE 0O0ecnevyeHHe U CHMILTUHBI

5.1 JIuteparypa:

1. Pozen6eprep, @epnunann. Ucropus dusuku [Dnextponnsiii pecypc] = Die geschichte der physik
in grundziigen / ®@. Po3zenbeprep; nepeBox ¢ Hemeukoro nox pen. M. CeueHoBa, BHOBb IPOBEPEHHBIN 1
nepepadotanubeii B. C. I'oxmanom. — DnekTpoH. TekctoBble naH. (1 d¢aiin : K6). — Mockaa;
Jlennnrpan: O6wenunennoe Hayuno-Texanueckoe MznatensctBo HKTIT CCCP. I'maBHas penakius
00IIIeTEeXHUYECKON JIUTEPATYPHI, 1936-1937.
[OnexTponnsbiii pecype]. Y. 1. Mcropus ¢u3uKu B JPEBHOCTH U B CpelHUE BeKa. — 2-€ U3 —
OnekTpoH. TekctoBbie AaH. (1 daitn : 136 079 K6), 1937 (Jleaunrpan: 2-s tunorp. OHTU um. Epr.
CoxomnoBoit) — 125, [3]; 22 cM. — 3ari1. ¢ TUTYJ. 9KpaHa. — DJEKTPOH. BEPCHUS Mey. MyOIuKaIul. —



Mecto xpaHeHust — bubnuoreuno-my3elinbiii komruieke TromI['Y ; 625003, r. Tromens, yin. CemakoBa,
n. 18. — CBobonnbiit goctyn u3 cetu MutepHer (urenue). — Adobe Acrobat Reader 7.0. — URL:
https://library.utmn.ru/dl/Rare_book/Rozenbergerl.pdf (naTa oopamenus: 25.05.2020).

2. Poszenbeprep, @epaunana. Mcrtopus ¢usmku [DnektponHblii pecypc] = Die geschichte der
physik in grundziigen / ®. Po3enGeprep; nepeBoa ¢ Hemernkoro mnox pen. M. CeueHoBa, BHOBb
npoBepeHHbIN U nepepadborannbiii B. C. ['oxmanom. — DnekTpoH. TekcToBbie AaH. (1 daiin : K6). —
Mocksa; Jlenunrpaa: O6bveaunenHoe Hayuno-Texnnueckoe M3natensctBo HKTII CCCP. I'maBnas
penaxkuus 00IIeTeXHUIECKOM JIUTEPATYPHI, 1936-1937.
[DnexTponHbIi pecype]. Y. 2. Uctopus ¢pu3uKku B HOBOE BpeMsi. — 2-€ U3, — DIEKTPOH. TEKCTOBBIC
naH. (1 daiin : 493 088 K6), 1937 (Jlenmnrpan: 2-1 tun. OHTU um. EBr. Cokonosoit) — 310, [2] c.:
4epT.; 22 cM. — 3ari. ¢ TUTYJ. IKpaHa. — DJIEKTPOH. BepCHsl Med. MyOIuKanuu. — MecTo XpaHeHus —
bubnunoreuno-my3eiinbiit komruiekce TromI'Y ; 625003, r. Tromens, yi. CemakoBa, 1. 18. — CB0oOOHBII
noctyn w3 cetu HWuaTtepner (urenme). — Adobe Acrobat Reader 7.0. — URL:
https://library.utmn.ru/dl/Rare_book/Rozenberger2.pdf (maTa o6pamenus: 25.05.2020).

5.2 DuiekTpoHHbIE 00pa3oBaTebHbIE PECYPChI:

1. eLIBRARY — Hayunas snextponHas 6ubnuoreka (Mocksa) http://elibrary.ru/

2. Enunoe okHO ocTyma K oOpa3oBareiabHbIM pecypcam: http://window.edu.ru/window/
3. ®enepanbhublii noptan «Poccuiickoe odpazoBanue»: http://www.edu.ru/

6. CoBpeMeHHbIe MPO(ecCHOHATbHBIE 0A3bI TaHHBIX U HH(POPMALIMOHHBIE CIIPABOYHbIE CHCTEMBbI:
He npenycMoTpeHO MCNONb30BaHUE B JAHHOW TUCIUIUIMHE.

7. JIMUEeH3HOHHOEe M CBOOOJHO pACIpPOCTpPaHsieMOe NMPOrpamMMHoe olecrneyeHHe, B TOM 4YHCJIe
0Te4eCTBEHHOI0 MPON3BOCTBA

MS Office, mmardgopma s snekTpoHHoro odydenust Microsoft Teams.
JIuuenznonnoe I1O: Heobxonaum naker mporpamm Microsoft Office, nist ciydaeB TuCTaHIIMOHHON
dbopmbl 00ydeHust — Microsoft Teams.

8. Texnuveckue cpeacTBa U MATEPUATBHO-TEXHUYECKOE o0ecrevyeHue TUCIUITUHBI

MyneTMenniiHas y4eOHas ayIuToOpusl Ui TPOBEACHHS 3aHATHH JIGKIMOHHOTO THIA OCHAIICHA
CIICAYIOIIMMU TEXHUYECKMMHU CpeACTBaMU OOyueHHs M 00OpyaoBaHHeM: ydeOHas meOelnb, J0cKa
ayAWTOpHAs, MYJIbTHMEIMHHOE NPOCKIMOHHOE M aKyCTH4ecKoe OOOpyHZOBaHME, MEePCOHATBHBIN
KOMITBIOTED.

MynbTuMenuiiHas ydeOHash ayauTOpus Ui NPOBEICHUS 3aHATUN CEMHUHAPCKOrO THIA OCHAIIeHa
CIICNYIOIMMHA TEXHHUYECKUMHU CpEJCTBaMU OOYYEHHS W O00OpyAOBaHHEM: ydcOHas MeOenb, JocKa
ayJIUTOpHAs, MYJIbTHUMEIMMHOE TPOCKIMOHHOE M aKyCTHYeCKoe OO0OpYyAOBaHUE, MEePCOHAIBHBIN
KOMITBIOTED.

AynuTopust A7l CaMOCTOSITENbHOW paOOThl OCHAIEHA CIEAYIOIIUMH TEXHHYECKHMH CpPEACTBAMHU
o0yuyeHus U 06opynoBaHueM: yueOHast MeOeb, J0CKa ayIUTOPHAS, MYJIbTUMEIUHHOE MPOCKIIMOHHOE U
aKycTH4YecKoe 000pya0BaHHE, IEPCOHANTBHBIC KOMITBIOTEPHL.
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OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK
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JUIs1 00y4aroIuXCsl [0 HAIPaBJICHUSM OJATOTOBKU
03.03.02 ®usmka, 11 Bcex mpoduiieil HarpaBIeHHs TOTOTOBKH;
16.03.01 Texuuueckas ¢pusuka, 1y Bcex npoduiieii HarpaBIeHHs! MOATOTOBKH;
dbopma oOyueHust ouHast



1. Hna}mpyeMLIe pe3yabTaTbl OCBOCHUA TUCHUIIJIMHBI

1.1. Komnerenuun ody4arwierocs, popMupyemMbie B pe3yabTaTe 0CBOCHHUS JAHHON TUCHUIINHBI:

YK-3

1.2. MHauKaTopbl 10CTUKEHUSI KOMIIETEHUMI, COOTHECEHHbIE ¢ IUVIAHMPYEMbIMH pe3yJibTaTaMu
00yueHus:
3HaHusa:

TEOPETUYECKHE OCHOBHBIE OpraHU3allMi padOThl B KOJJICKTUBE, TEOPUM YIPABICHHUS,
dbopMUpOBaHUS TUAECPCKUX KAUECTB, pOJib U (DYHKLUU JIHUIepa B KOJUIEKTHUBE;

OCHOBBI IIJIJAHUPOBAHUS €1arOrMYECKOM AEATEIbHOCTH;

TEOPETUYECKHE OCHOBBI OpPraHU3aLMH I1€JarOTMUECKOM 1eATEIbHOCTH;

METOJIMKH aHaJIN3a U OLEHKU Pe3yIbTaTUBHOCTH MEJarOrM4ecKoi AeITeIbHOCTH.

YMmenuns:

paboTaTh B KOJJICKTHBE, B MaJbIX TIpyINNax, BHUACTh LEIHM M 3aJaud MeJarormyecKon
NEeSITeIbHOCTH, IUIAHUPOBATh NYTH WX JIOCTH)KEHUS, CJBIIATh M OBITh YCIBIIIAHHBIM,
(dopMupoBaTh U pa3BUBATh TaKHE CIOCOOHOCTH KaK: KOMMYHUKAaTHBHOCTh, TUHAMHU3M, YMEHHUE
yIpaBJATh cO00 1 B3aUMO/ICHCTBOBATD, TOJIEPAHTHO BOCIIPUHUMATH COIIMAIbHbIE, STHUUECKUE,
KOH(ecCHOHATBbHBIC M KyJIbTYPHBIC Pa3INIHs;

BBICTpauBaTh Y4eOHBIN mporecc Ans (GopMUpOBaHUS U Pa3sBUTHS Oa30BBIX, YIIIyOJEHHBIX,
MEKIPEIMETHBIX 3HAHWH, YMEHUI W HaBBIKOB, 0a30BbIX, MPO(UIBHBIX, YHHUBEPCAJIHHBIX
y4eOHBIX KOMIIETEHITUN 00yJaronuxcsl.

HaBpiku:

CIIOCOOHOCTh OPUEHTHPOBATHCS B COLIMOKYJIBTYPHOH Cpesie KOJIJIEKTHBA, B KOTOPOM paboTaelib
WM OPTaHU3Yelllb AesITeIbHOCTh, TOHUMATh Pa3Inyusi MeXAy padoTol B OOJIBIIIOM KOJIJICKTHBE,
MaJIOl TpyIlne, IUIAHUPOBaTh JEATEIIBHOCTh C y4€TOM BHYTPEHHEW U  BHEIIHEH
nuddepeHany, co4YeTaTh JHIEPCKHEe YMEHHMS W HaBBIKM M HUCIOJHUTENIbCKUE, OpaTh
OTBETCTBEHHOCTH 3a PE3YJIbTaThl IIEJarOTMYECKOM J1eTEIbHOCTH Ha ce0s;

CIIOCOOHOCTh JIOTUYECKH, IMOCIEeNIOBATEeNbHO U3JaraTh Y4eOHBIH MarepHaj, BBICTPAaUBATh
NEeIarOrMYeCKyI0 AEATENbHOCTh ¢ YYETOM INMpO(UiIs Kilacca, BBICTPAWBaTh MEJArOrnyecKyro
JESATENIbHOCTh HA YPOBHE UHTETPALIMH €CTECTBEHHOHAYUYHBIX AUCLIMILINH;

pa3pabarbIBaTh IJIaHbI 3aHATUN, KOTOpbIE AOJKHBI COOTBETCTBOBATH IIKOJIBHOMY y4EOHOMY
IUTAHY ¥ OCHOBBIBATHCS HA €TI0 CTPATETUH;

obecrieynBaTh  IOCIENOBATEIBHOCTh,  IOCTYNATEJBHOCTh  MaTepuaina, a  TakKxke
MEXINCLHUIUIMHAPHYIO CBSI3b CBOETO MPEAMETA C APYTUMU;

yCTaHaBJIMBATh TPEOOBaHMsI, COOTBETCTBYIOINE YPOBHIO 3HAHUH YUYEHHUKOB;

U3JIaraTb COJAEP’KaHME HOBOIO MaTepuaja sCHO, JIOTUYHO, ONHPasCh HA ONBIT M 3HAHWS
ydammxcs;

CIIOCOOCTBOBATh Pa3BUTHUIO PeUYX U KOMMYHHUKATUBHBIX CIIOCOOHOCTEH ydaruxcs;
JI€MOHCTPHPOBATh CIIOCOOHOCTh OTOMpaTh M MCIOJIB30BaTh COOTBETCTBYIOUIME Y4eOHBIC
pecypcehl, BKIII04as HH(POPMALMOHHYIO TEXHOJIOTHIO;

OPHEHTUPOBATHCSI B UMEIOIIEHCS y4eOHO-METOAMUECKON JTUTepaType U HMCIOJIb30BaTh €€ JIJIs
HOCTPOCHHSI COOCTBEHHOT'O U3JI0KEHHSI COOTBETCTBYIOILIETO pa3/ena;

OOBSICHATB MPUIIOKEHUS TEOPUH K OT/IEIbHBIM 3a]1a4uam;

aHAJIM3UPOBATh IPOrpaMMBbl, YUEOHUKH, METOAMUYECKYIO JIUTEPATYPY;

OpPraHU30BBIBaTh Y4YEOHYIO JEATEIbHOCTh Y4YalluXcs, YIPaBIATh €0 M OLCHHUBATH €€
pe3yJIbTaThI,

IPUMEHSATh METOJIbl TUArHOCTUKU 3HAHUHM YYallMXcsl AJIs BBIABICHHUS C(POPMUPOBAHHOCTH HMX
YMEHUH, HaBBIKOB, a TAK)KE 3aTPyJHEHUN B Ipoliecce 00ydeHusl.



2. CTpyKTYypa U TPYA0EMKOCTH JUCUMIIJIMHBI

Tabmuma 1
Bun yuebnoit paboTbl Bcero uacoB KoJu-Bo yacos B
ceMecTpe (aK.4.)
5
OO0mast Tpy10eMKOCTh | 3a4. e]. 4 4
yac 144 144
N3 Hux:
Yacel ayiuTOpHOi padoThl (BCero): 64 64
Jlexun 32 32
IIpakTuueckue 3aHATHS 32 32
Jlaboparopuple / mpakTudeckue 3aHATHSA 110 | () 0
MOATPYIIIaM
Yacbl BHEAyIUTOPHOM padoThl, BKJIIOYAsI 80 80
KOHCYJIbTAUMU, HHYI) KOHTAKTHYIO padoTy u
CaMOCTOSITEJIbHYIO PA00Ty 00y4aronerocst
Bun npomexyTtouHo# arrectauuu (3aueT, Iud. HuddepenurpoBant
3a4eT, IK3aMEH ) Bl 3a4eT
3. Conep:kaHue QM CHUATIINHbBI
Tabnuma 2
No TemaTnka y4eOHBIX BCTpEU Bunael aynutopHoi Uroro
paboTsI (B ak.yac.) ayJIUTOPHBIX
aK.4acoB 10
TeMe
=
= <
& =
= S
5 T
2} ~ g s
Qo & o 3
= el =
ot &8 2
o o o,
> E T B
= = < = =¢
= = Q= 15
= ~ Qo v
2 < © s F
o) o S & o
= = B B E
1 2 3 4 5 6
Yacos B 5 cemecTpe 32 32 0 64
Metoauka npernogaBaHusi GU3NKN 32 32 0 64
1 BBenenne B qTUCHUIUIMHY. 2 0 0 2
2 Meroaonorus neiaroruyeckoro 0 2 0 2
uccienoBanus. JJoOKyMeHTHI,
pEerIaMEeHTHPYIOIINE YIeOHBIH MPOIIecC B
CpeHuX 00111e00pa30BaTEIHHBIX
3 Metoabl ucCaeAOBaHUS, TPUMEHSIEMBbIE 2 0 0 2
B METOJMKE ImpenofaBaHus (U3MKU.
4 DopMUPOBAHUE Y YHAIIIMXCS MOTHBOB 0 2 0 2
YYEHUS U TI03HABATEIIbHBIX HHTEPECOB.
BapuanTsl cuctem pusudeckoro
obpazoBanus. [IponeneBTrka
(hU3UYECKUX 3HAHUM B Kypce




ecrectBo3HaHus. [InanupoBanue paboThI
YUUTEIIEM.

3anauu U cozepKaHKue MIKOIBHOTO Kypca
bu3uKY.

dopMUpPOBAHUE HAYYHOTO
MHPOBO33PEHUsS. DKOJIOTHUECKOE
o0Opa3oBaHMe yJaluxcs B Ipolecce
o0y4eHus (hu3uKe.

CoBpeMeHHbIE TeOprUu 00yUeHHS U
METObI 00y4eHus: GUUKU B CpeiHEei
IIKOJIE.

O0001enre ¥ cCUCTEMATH3AINS 3HAHAH
yuammxcs 1o ¢usuke. Pazpurne
MBIIICHHUS YYaIMXCS Ha YPOKax
bu3uKH.

CpencTBa HarJIsSIIHOCTHU B MIpoLiecce
oOydeHus HU3uKe.

10

JlunakTuueckas CUuCTeMaTH3aIus
MeToa0B 00yueHus. OcOOEHHOCTH
IIPOBEPKU 3HAHUM Y YMEHUN ydalUXCs
1o GU3UKE B OCHOBHOM M ITOJTHOM
CpeAHEN LIKOJIE.

11

@DopMBbl OpraHu3aui Y4eOHbIX 3aHATHN
1o Gu3HKe.

12

dusznyeckas KapTUHA MUPA KaK IPEIMET
M3YYEHHUS B IIKOJIBHOM Kypce HU3UKH.
[Tpuniuns! oT6Opa coaepKanus Kypca
(U3HUKH U €r0 CTPYKTYPUPOBAHUE.

13

HpascTBeHHOE BOCIIUTaHUE U
YMCTBEHHOE PA3BUTHE YYaIIUXCS B
nporecce o0ydeHus pusnke.

14

CBs13b comeprkaHus Kypca QU3HKH C
coZiepKaHuEM JIPYTUX YUeOHBIX
npeaMeToB. OOydeHHe yJanmxcs
pemeHuo pU3NUeCcKuX 3ajau.
DopMUPOBAHUE Y YHAITUXCS
0000IIIEHHBIX YMEHUH.

15

Opranu3anus caMOCTOSITEIIBHOW pabOThI
yUaImxcs B rporecce o0ydeHus Gusnke

16

CoBpeMeHHbIH ypok pusuku. CTpykTypa
ypoka (pU3MKH Kak IIeJI0CTHAsi CUCTEMA.
Bunpl oprannzoBaHHbIX GOpM 00yUeHUS
¢uzuke. GakynbTaTUBHI MO (HUIUKE.
®poHTaabHbIE J1a0. paboTHI.
IlorpemtHOCTH U3MEpPEHUN, UX OLICHKA.

17

Meroanka hopmupoBaHusi 0000IIEHHBIX
y4eOHBIX YMEHUI

18

JleaTenbHOCTHBIN MOIX0/ B 00y4eHHH
¢usuke. llIxonbHBIN HU3MUIECKUT
KaOWHET U ero 000pyaOBaHHUE.
CoBpeMeHHbIE TpeOOBaHMSI.

19

Koncynpranus




20 DKCIEPUMEHT B MPOLIECCE MPENoAaBaHus | 2 0 0 2

bu3UKH.

21 DKCIEpUMEHT B npolecce npenoaaBanus | 0 2 0 2
bu3uKY.

22 Koncynbranus 0 0 0 0

23 CBs3b Kypca GU3UKHU C IPYTUMHU 2 0 0 2
y4eOHBIMHU TTPEMETAMU

24 JleaTenbHOCTHBIN MOIX0/ B 00y4eHHH 0 2 0 2

¢usuke. llIxonbHBIN HU3MIECKUT
KaOWHET U ero 000pyaOBaHHUE.
CoBpeMeHHbIE TpeOOBaHMS.

25 KoHcynpranus 0 0 0 0

26 Meroanka UCronb30BaHUs KOMIIBIOTEPOB | 2 0 0 2
B MPOIIECCE M3YUCHHS (DUBHKH.

27 Meroanka ucnonb30BaHus KoMnboTepos | 0 2 0 2
B MPOIIECCE M3YUICHHS (DUBHKH.

28 KoHcynpranus 0 0 0 0

29 [TonuTexHnueckoe oOyueHue u 2 0 0 2

npoOpUEHTAINS YJaIUXCs B IIPOLEcce
oOy4eHus hu3mKe.
30 [Tonurexuuueckoe o0yyeHue u 0 2 0 2
npodopueHTaIMS yIaluXcs B IpoLecce
o0y4eHus (hu3uKe.

31 Koncynbranus 0 0 0 0

32 CucremMarusanys 1 0000IIeHe 3HAHNHI 2 0 0 2
YYaIIXCS.

33 CucreMmaruzanys 1 0000IeHrE 3HAHUN 0 2 0 2
yUaImxcs.

34 Koncynbranus 0 0 0 0

35 IIcuxonoro-guIakTHYECKIE OCHOBBI 2 0 0 2
dhopmupoBaHus (PU3MUECKHUX MTOHSATHH.

36 [Icuxonoro-nuaakKTHYECKUE OCHOBEI 0 2 0 2
dhopmupoBanus GU3HIECKUX MTOHIATHM.

37 KoHcynpranus 0 0 0 0

38 Meroanka pemeHus 3a1a4 1o Gu3nke. 2 0 0 2

39 Metoauka pemeHus 3aaad no Gu3uke. 0 2 0 2

40 KoHcynpranus 0 0 0 0

41 3auer 0 0 0 0
Uroro (ak.yacoB) 32 32 0 64

4. Cucrema olleHUBAHMSI.

OOGyuaromumecsi, He HaOpaBmue 61 Oamna B TEYCHWH CEMECTpa, WJIM HE COIVIACHBIE C OIICHKOM,
MOJTYYEHHOU 10 UTOTaM TEKYIIETO KOHTPOJISL B CEMECTpe, MPOXOISAT MPOMEKYTOUYHYIO aTTECTAIUIO B
dbopme nuddepeHImpoBaHHOTO 3a4eTa.

[Ipu mpoBeaeHNN TPOMEKYTOUHOM aTTECTAIIUU PE3YIbTAThI, MOJIYIeHHbIE 00yUJaIOIIUMCS B CEMECTpE,
nepeBoAATCs B popMaT TPAAUIIMOHHOM OI[EHKH B COOTBETCTBHH CO ILIKAJION MepeBo/ia 6aioB:

— 60 6ayI0B M MEHEe — «HEYJJOBJICTBOPUTEIBHOY;

—otT 61 1o 75 6ayIOB — «yIOBIETBOPHUTEILHOY;

— 0T 76 10 90 GaIoB — «XOPOILION;

— 0T 91 no 100 0a/IoB — OTIIMYHOY.



5. Y4eboHO-MeTOoaMUYeCcKOe M HH(POPMALMOHHOE 0O0ecnievyeHHe TN C N ILTUHBI

5.1 JIuteparypa:

1. AGymkuH, X. X. Metoauka npo6iemMHoro o0ydenus ¢pusmke : yaeoHoe mocodue st By30B / X. X.
AOYIIKHH. — 2-€ U3]1., uctp. u gon. — MockBa : U3narensctBo FOpaiit, 2022. — 178 ¢. — (Briciiee
obpaszoBanmue). — ISBN 978-5-534-09588-3. — Tekcr : anexktpoHHsid // OOpaszoBarenbHas
iatgdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492832 (nata obpamenus: 20.10.2022).

2. Epodeepal’. B., Kprouxos IO. IO., Cxnsposa E. A., Yepnos U. I [IpakTuueckue 3aHATHS 0 00IIEMY
Kypcy ¢u3ukm : yueOHMK s By3oB/ I'. B. EpodeeBa, IO. lO. Kproukos, E. A. Cxkisposa,
W. T1. YeproB. — Mocksa : U3narensctBo FOpaiit, 2022. — 492 ¢. — (Bricmiee obpazoBaHue). —
ISBN 978-5-534-09399-5. — Tekcr : anexktponHbIi / Obpa3oBarenbHas iatdopma FOpaiit [cait].
— URL: https://urait.ru/bcode/490125 (nara obpamenus: 20.10.2022).

3. Caypos, I0. A. Teopus u meroaunka oOydenus: ¢usmuke : yueOHoe mocodbue anst By3oB / FO. A.
Caypos, M. I1. YBapoBa. — 2-e u3a., nepepad. u gon. — Mocksa : UznatensctBo FOpaiit, 2022. —
263 c¢. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-13888-7. — TekcT : 37€KTpOHHBINA //
Ob6pazoBarenbHast mnatrdopma IOpaiit [caifr]. — URL: https://urait.ru/bcode/496738 (mara
obpamenus: 20.10.2022).

4. Tpodpumona, T. U. PykoBOACTBO K pENICHHIO 337a4 1O (u3uKe : yyeOHOe 1mocobue A By30B /
T. U. Tpopumosa. — 3-e u3., uctp. u gon. — Mocksa : U3garensctBo Opaiit, 2022. — 265 c. —
(Bricmee o6pazoBanme). — ISBN 978-5-9916-3429-8. — Tekcr : anekTpoHHsIi // O6pa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/488639 (nata o6pamenns: 20.10.2022).

5.2 DuekTpOoHHBIE 00pa30BaTeIbHbIC PECYPChI:

L. OnexrponHast bubnnoreka [lomeunTensCKOro coBeTa MEXaHUKO-MaTeMaTHYECKOTo (haKylIbTeTa
MOCKOBCKOI'O TOCYIapCTBEHHOTO yHUBepcuTeTa — Peskum moctyma: http:/lib.mexmat.ru
2. ELIBRARY - Hayunas »saektponnas Oubmmoreka (MockBa) — Pexum mocTyma

http://elibrary.ru/

6. CoBpemeHHbIe MPo(eccCHOHATIbHBIE 0a3bl TAaHHBIX M HH(POPMAIIHOHHBIE CIPABOYHbIE CHCTEMbI:
Hanmonanwshas snexrponnas oubnuorexa. URL: https://rusneb.ru/

7. JIMUEeH3HOHHOEe M CBOOOJHO pAcCHpPOCTpaHsieMOe NMPOrpamMMHoe olecrneyeHHe, B TOM 4HCJIe
0TE€4eCTBEHHOT0 POU3BOACTBA
MS Office, mmardgopma s snekTponHoro ooydenust Microsoft Teams.

8. TexHuveckue cpeacTBa U MATEPUATBHO-TEXHNYECKOE o0ecreyeHue TUCIUITUHBI

MyneTumenuiinas yqeOHas ayAUTOPHS sl IPOBECHNUS 3aHATHI JIEKIIMOHHOTO THITAa OCHAIIIEHA
CIICAYIONIMMU TEXHUYECKMMHU CpeACTBaMU OOyueHHs M 00OpyAoBaHHEeM: ydeOHas meOelnb, J0ocKa
ayAWTOpHAs, MYJbTHMEIMHHOE NPOCKIMOHHOE M aKycTH4eckoe OO0OpyHZOBaHME, NEPCOHATBHBIN
KOMITBIOTED.

MynbpruMenuiiHas ydyeOHas ayIuTOpHsl [UIs TPOBEACHUS 3aHATUH CEMHUHApCKOTO THMA
OCHAIIICHA CIEAYIOIIMMHU TEXHUYECKUMHU CpeCTBaMU OOydeHHUsT U 000pyaoBaHHMEM: yueOHass MeOenb,
JIOCKa ayIUTOpHAsI, MyJIbTUMEINIHHOE MTPOSKLIMOHHOE M aKyCTHYECKOe 000pYyA0BaHUE, IIEPCOHAIBHBIN
KOMITBIOTED.

Aynutopus JUIi  CaMOCTOSATENFHOW pPabOTBl OCHAIIEHa CICAYIOMIMMH TEXHUYECKUMHU
cpeactBaMu oOyueHHs] M O00OpyZoBaHUEeM: ydeOHas meOenb, JOCKa ayAMTOpHAs, MYJIbTUMEIUHHOE
IPOEKIMOHHOE M aKyCTHYEeCKOe 000pYyA0BaHNE, IEPCOHATBHBIC KOMITBIOTEPHI.
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2

1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenunuu odyuyamwmerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHUS JAHHON INCIUIJINHbI:
* qmus 03.03.02 ®usuka: YK-1.
o st 16.03.01 Texunueckas ¢pusuka: OITK-1.

1.2. NHAUKATOPBI H0CTHKEHUS KOMIIETEHINii, COOTHECEHHbIE ¢ TUIAHMPYEMbIMH Pe3yJbTaTaMHu
00yueHus:

3HaHuA: pojin 1 MECTa XUMUHU B C€CTCCTBO3HAHUU, KJIaCCI/I(bI/IKaLII/II/I U HOMCHKJIATYPbl XUMHWYCCKUX
BCIICCTB, CUCTEM U peaKuHﬁ, CTPOCHUSA BCUICCTBA U NTPUHIHNIIOB XUMHUYCCKHUX HpeBpameHHﬁ.

YMeHnusi: paboraTh C JIUTEPATypOd MO XUMHUH; aHAJIU3UPOBATh M KIACCH(PHUIMPOBATH XMMUYECKHE
CUCTCMbI U MPOTCKAIOIINEC B HUX PCAKIUHU, MMPOTHO3UPOBATH CBOMCTBA BCIICCTB HA OCHOBE 3HAHUA
HUX CTPOCHUSA U MPUHIIUIIOB XUMUUCCKHUX HpeBpameHHﬁ; OCYHICCTBJIATH ITOUCK, KpI/ITI/I‘-IGCKI/Iﬁ aHaJIn3 U
CHHTE3 HH(POPMAIINN; IPUMEHITh CUCTEMHBIN TIOJIXOJT JJISl PEIICHUS TIOCTABICHHBIX 33]1ad.

HaBpIku: HanMcaHue XUMUYECKUX YPABHEHHIA; BIIaJICHHE METOIOJIOTUEH TUTAHUPOBAHMS XHMUYECKOTO
UCCIICIOBAHMS;, BIIICHUE CIICIIU(PUKON BUIOB XUMHUECKOW TEPMUHOJIOTHH.

2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMILIHHbI

Tabmnuma 1
Bun yuebHoit paboTbl Bcero (ak.u.) KoJu-Bo yacos
B ceMecTpe (aK.4.)
6 cemecTp

OO0masi Tpy10eMKOCTh | 3a4. e]. 4 4

aK.4. 144 144
N3 Hux:
Yacbl ayauTopHOi padoThl (Bcero): 64 64
Jlexun 32 32
[IpakTrueckue 3aHATHS 32 32
JlaboparopHble / MpaKTUYECKUE 3aHATHUS 0 0
0 MOJATPYIIaM
Yacel BHeayIMTOPHOM padoThl, BKJIIOYas
KOHCYJIbTALMHU, HHYI0O KOHTAKTHYI0 padoTy 80 80
1 CAMOCTOAITEJBHYIO padoTy 00y4aromerocs
Bun npomexxyTouHoii arrecranuu (3a4er, aud. JuddepenurpoBaHHbIi
3a4eT, IK3aMEH) 3a4yer




3. Conep:kaHue QM CHUATIINHbBI

Tabnuma 2
Ne TemaTtuka yueOHBIX BCTpeU Buns! aynuropHoit Hroro
paloThI (B aK.4ac.) | ayIUTOPHBIX
= = aK.4acoB
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1 2 3 4 5 6
1 OCHOBHBIE TOHATHS U TPEAMET XUMHH. 4 0 0 4
2 Cwmecu, pactBopbl. CriocoObl BEIpaKEHUS 0 6 0 6
KOHIIEHTPALUU PacTBOPOB.
3 Crpoenue atoma. [lepuoanueckuit 3aKoH 2 2 0 4
. . Menneneena.
4 Xumunyeckas cBsi3b. CTpoeHHE MOJIEKYI U Kiaccel | 4 4 0 8
XAMHYECKUX COCIUHEHUM.
5 Teopust XUMHUECKUX MPOIECCOB. XUMUYECKas 2 2 0 4
TEPMOIMHAMMKA.
6 KuneTtnka XuMHUECKUX peakiui. XUMHUYECKOE 4 4 0 8
paBHOBECHE.
7 PactBopsl. KosmuraruBHbIE CBOKMCTBA PACTBOPOB. 2 2 0 4
Teopust 3AEKTPOTUTUYECKON AUCCOLUALINH.
8 Peakunu B pacTBOpax 31eKTpoJnUTOB. Peakiuu 2 2 0 4
MOHHOTO OOMeHa.
9 CaoiicTBa pacTBOpoB. OKHUCIUTENBHO- 2 2 0 4
BOCCTAHOBUTEIbHBIE PEAKIIUH.
10 | DIEKTPOXUMUYECKHUE TTPOLIECCHI. 2 4 0 6
11 | IloBepxHOCTHBIE ABNEeHUA. [{ucniepcHbie cucTeMbl. | 4 2 0 6
12 | XuMust BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH. 4 2 0 6
Hroro (ak.gacoB) 32 | 32 0 64

4. Cucrema OLleHUBAHUA
OOyuarommecss, He HaOpaBmme 61 Oamra B TedeHHWE ceMmecTpa WM HE COTJAcHBbIE C OIEHKOM,
MOJYYEHHOM MO0 MTOraM TEKYILEro KOHTPOJS B CEMECTpe, MPOXOAAT MPOMEXKYTOUHYIO aTTECTAIHIO
B (hopme audhepeHIMPOBAHHOTO 3a4UeTa.
[Ipu npoBeneHNM MPOMEKYTOUHOM aTTECTAllUU PE3YIbTATHI, OJYyYCHHbIE 00YYAIOIMMCS B CEMECTPE,
nepeBoIsATCs B (hopMaT TpaJAUIIMOHHON OLIEHKH B COOTBETCTBHHU CO IIKAJION MepeBoia 6asioB:

— 60 6ayI0B M MEHEe — «HEYJJOBJICTBOPUTEIBHOY;

— o1 61 10 75 GaoB — «yJOBIETBOPUTEIBHO;

— 0T 76 10 90 GaoB — «XOPOIION;

— 01 91 go 100 6ayI0B — KOTIUYHOY.
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5. YueOHO-MeTOAMYeCKOEe U MH(OPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI

5.1 JIuteparypa:

1. Xumus: yuebnuk / JI. H. biunos, M. C. I'yrenes, U. JI. Ileppunosa, U. A. CokonoB. — CaHKT-
[etepOypr: Jlanp, 2022. — 480 c. — ISBN 978-5-8114-1289-1. — Tekcrt: snekrponnsiii. — URL:
https://e.lanbook.com/book/210977 (mata obpamenus: 04.04.2022). — Pexum gocTyma: ajisi aBTOPH3.
MIOJIb30BaTENEN.

2. Eropos, B. B. O6mas xumusi: yueOHUK Ui By30B. — 2-¢ u3[., crep. — Cankrt-IletepOypr: Jlans,
2021. — 192 c¢. — ISBN 978-5-8114-6936-9. — Tekct: onekrponnbii. — URL:
https://e.lanbook.com/book/153684 (mata obpamenus: 04.04.2022). — Pexum gocTyma: ajisi aBTOPH3.
MOJIb30BaTENEN.

3. Axmetos, H. C. O6mmas u HeopraHudeckast XuMusi: yaeOHUK 1)1 By30B. — 12-e u3n., crep. — CaHKT-
[TerepOypr: Jlanp, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — TekcT: anekrponnbiii. — URL:
https://e.lanbook.com/book/153910 (mata ob6pamenus: 04.04.2022). — Pexxum gocrtyna: Iy aBTOPHU3.
M0JIb30BaTENEH.

4. Cemunkos, 1O. /. Beenenne B xumurto moiaumepoB: yueoHoe mocodbue / 0. JI. Cemunkos, C. .
Kunenos, C. /1. 3aiineB. — 2-e uzn., crep. — Cankrt-IlerepOypr: Jlanp, 2022. — 224 ¢. — ISBN 978-
5-8114-1325-6. — Texkcr: oanektponnbii. — URL: https://e.lanbook.com/book/210971 (nata
obpamenus: 05.04.2022). — Pexum goctyna: AJiss aBTOPHU3. MOJIb30BaTENCH.

5.2 DuiekTpoHHbBIE 00pa3oBaTebHbIE PECYpPChI:
He tpebyrores muis peanusanuu TUCHUIUIAHBI.

6. CoBpemMeHnHbIe MpodeccnoHaTbHBIE 6a3bI JAHHBIX M HH(POPMAIMOHHBIE CIPABOYHBIE CHCTEMBI:
DnekTpoHHO-0MbaoTeuHas cuctema Jlanb. — https://e.lanbook.com/

7. JIuneH3HOHHOE M CBOOOJHO pacnpocTpaHseMoe NMPOrpaMMHoe oOecneuyeHue, B TOM YHCJIe
0Te4YeCTBEHHOI0 MPOM3BO/ICTBA
MS Office, niatdopma st snekrponHoro o0yuenust Microsoft Teams.

8. Texnnueckue cpeacTBa U MAaTEPUATbHO-TeXHUYECKOE o0ecnevyeHue TN CHUIIMHBI

MyneTuMennitHass y4eOHas ayAuTopwsi s TPOBEACHUS 3aHATUN JICKIIMOHHOTO THIIA,
OCHAIIICHHAS CICAYIOIIMMH TEXHUYECKUMH CPEICTBAMHU 00yUeHUs 1 000pyAoBaHUEM: yueOHas MeOeb,
JI0CKa ayIUTOPHAsI, MyJIbTUMEINIHHOE MMPOSKIIMOHHOE B aKyCTHYECKOEe 000PYA0BaHUE, TIEPCOHATBHBIN
KOMITBIOTED.

YdeOHas ayAuTOpus ISl TPOBEICHUS 3aHITHH CEMUHAPCKOTO THITA, OCHAIIICHHAS CIIETYIOIIUMHU
TEXHUYECKUMH CPEJCTBAMU 00YyUYEHUS U 000pyI0BaHUEM: YueOHas MeOelb, TOCKa ayUTOPHASI.

AymuTtopuss JUISL  CaMOCTOSITENIBHOW — paOOThI  OCHAIIEHAa CIEAYIOIIMMH TEXHUYECKHMHU
cpencTBaMu 0O0ydeHHsS WM 00OpynOBaHHMEM: ydueOHas MeOenb, JOCKa ayJuTOpHAas, MYJIbTHUMEIUWHOE
MPOCKIIMOHHOE M aKyCTHYECKOe 000PYAOBaHHE, IEPCOHATBHBIC KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

Canpixona A.IL
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Pabouas mporpamma
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1. Ilnannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenuuu ody4yamwumerocs, Gopmupyembie B pe3y/jibTaTe 0CBOCHUS JAHHOMN IUCHUIJINHBI:
Jlna nanpasnienus 03.03.02 @usuka: YK-1.
Jnst nanpasnenns 16.03.01 Texauveckas ¢usuka: OITK-6, OITK-7.

1.2. UHauKaTopbl 10CTHKEHUSI KOMIIETEHIMI, COOTHECEHHbIE ¢ IUVIAHMPYEMbIMU pe3yJibTaTaMu
00y4eHUs1:

3HaHusa:

- TIOHATUS, TUIIBI U CTPYKTYPHI TaHHBIX, UCTIOJIb3yeMbIE B sI3bIKE porpammupoBanus Python;
- TEXHOJIOTUU 00pabOTKH, aHaIN3a M UHTEPIPETALUH JTaHHBIX PA3JIMYHON MPUPOJIBI;

- OCHOBHBIE TIOHATHS 00BEKTHO-OPUEHTHPOBAHHOTO IPOTPAMMHUPOBAHUS;

- BO3MOYKHOCTH $I3bIKa MTPOrPaMMUPOBAHUS JUISl PEIICHUsI MaTEMaTUYECKUX U Hay4HbIX 3a]1a4.
Ymenus:

- COCTaBJIEHUE CTPYKTYPbI JAHHBIX aITOPUTMOB JIJIsl PEILICHUs 3a/1a4;

- peanu3aius aIrOpUTMOB B BUJI€ POTPAMM WJTU MOJIYJIEH;

- TECTUPOBAHUE U OTJIaJIKa MPOrPaMM WIIK MOAYJIEH;

- co3aHue cOOCTBEHHBIX (DYHKIIHI, KJIaccoB U rpaduueckoro nurepgeiica;

- UCTIONIb30BaHNEe OMOIMOTEK IS PEIIeHUs] TOCTABIICHHOW 3a/Ia4H.

HaBbiku:

- BJIaJIcHH€ OCHOBHBIMHU HaBBbIKaMH NMPOTrpaMMHUPOBaHUS Ha rpuMepe si3bika Python;

- HCTIOJIb30BaHUE MHTErPUPOBAHHBIX CPEJl pa3pabOTKH JIJIs CO3/IaHUs IPOrpamm;

- paboTa ¢ MaTeMaTHYECKUMU OMOIMOTEKaMH.

2. CTpyKTYypa U TPYA0EMKOCTh JUCUMILJIHHBI
Ta6muna 1

KoJs-Bo uacoB

Bun yuebHo# paboThl Bcero (ak.u.) B ceMecTpe (aK.4.)
6 cemecTp
O01masi Tpy10eMKOCTh | 3a4. e]. 4 4
aK.4. 144 144
N3 Hux:
Yacel ayauTopHO# padoThl (Bcero): 64 64
Jlexuun 32 32
[IpakTuueckue 3aHATHS 0 0
JlaboparopHble / MpakTUYECKUE 3aHATHUS 0 1
10 MOATPYIIIaM
Yacel BHeayIMTOPHOM padoThl, BKJIIOYas
KOHCYJIbTAUMM, HHYI0 KOHTAKTHYI0 padoTy 80 80
U CAMOCTOAITEIbHYI0 padoTy 00y4ariuerocs
Buna npomexxyTodHoii artectanuu (3a4et, 1ud. JuddepennmpoBanHbIi

3a4eT, IK3aMEH ) 3a4uer




3. Conep:kaHue QM CHUATIINHBI

Tabmuma 2
Bunel aynuropHoi
paboTsI (B ak.yac.)
= = Hroro
<
Ne Tematuka y4eOHBIX BCTPEY 2 s 5 5 | AYUITOPHBIX
~ ) g g AK.4acCoB
8 | EEE 10 TeEMe
S| o382
= | E|§E &
= = Q= o
= & o ¥
E|E|SE5
5 |2 |5 &2
1 2 3 4 5 6
1. | [lapagurMel mporpaMMHUpPOBAHHS. 2 0 0 2
2. | BBenenue B 00BbEKTHO-OPUEHTUPOBAHHOE ) 0 ) 4
POrpaMMHUPOBAHHE.
3. | PemakTopsl KoJa U MHTETPUPOBAHHBIEC CPEIIBI
2 0 2 4
pa3pabotku. Marepnperarop Python.
4. | Cunrakcuc. Oneparopsl. TUIIBI JaHHBIX U UX 4 0 ) 6
npeoOpa3oBaHueE.
5. | YcaoBHble onepaTopsl. UTepatopsl. 2 0 2 4
6. Crpoku. Lukiasl. BiokeHHbIE [TUKIIBIL. 2 0 2 4
7. Oynknuu. JIsmoaa-QpyHKIUn. 2 0 2 4
8. | Cnucku. CnoBapu. Koprexu. 2 0 4 6
9. | daiinoBbIe onepanuu. 2 0 2 4
10. | Moaynu u nakeTsl. 4 0 4 8
11. | Kinaccsl u 06bexTsl. [punimmnsr OOIL. 4 0 2 6
12. | KomanaHbI# TOIB30BATENLCKUI HHTEPEIC.
. . . 4 0 4 8
['padpraeckuii mosb30BaTENbCKUN HHTEPGEHC.
13. | Coopka npoekra. 0 0 4 4
Hroro (ak.gacoB) 321 0 32 64

4. CucreMa olieHUBaHUS
B Teuenue cemectpa 70 0amioB BbIIEICHO 3a BhIMONHEHWE 14 maboparopHbix pabor, 30 Oaios
IPEIYCMOTPEHO 32 UTOTOBBIA MHIMBHYaJIbHBIN MPOEKT (mporpammy). OOydaromuecs, He HabpaBIne
61 OGamna B TEYEHHUE CEMECTpa WM HE COTJIACHBIE C OIICHKOHM, MOJIYYEHHOW IO MTOTaM TEKYIIETo
KOHTPOJISI B CEMECTpe, MPOXOIAT MPOMEXKYTOUHYIO arrectauuio B (opme nuddepeHunpoBaHHOTO

3a4cTa.

[Ipu npoBeneHNM MPOMEKYTOUHOM aTTECTAllUU PE3YIbTATHI, TOJyYCHHbIE 00YJaIOIUMCS B CEMECTPE,
nepeBoIsATCs B (hopMaT TpaJUIIMOHHON OLIEHKH B COOTBETCTBHHM CO IIKAJION MepeBoia 6asioB:

— 60 6ayI0B M MEHEe — «HEYJJOBJICTBOPUTEIBHO;
—oT 61 10 75 GannoB — «yJOBIETBOPUTEIBHO;
— 0T 76 10 90 GamIoB — «XOPOIION;

—o1 91 10 100 6a710B — «OTITUIHON.
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5. YueOHO-MeTOAMYeCKOEe U MH(OPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI

5.1. JIuteparypa:

1. XKyxos, P. A. fI3pik nporpammupoBanus Python: mpaktukym: yuebnoe nocodue / P. A. XKykoB. —
MockBa: UTHOPA-M, 2022. — 216 c. + [Jon. matepuainsl [Dnexkrpounsiii pecypc]. — ISBN 978-5-16-
016971-2. — Texkct: snektponnbiii. — URL: https://znanium.com/catalog/product/1689648 (mara
obpamienus: 24.04.2022). — PexxuM gocTyna: 1o rnojamnucke.

2. Cy3u, P. A. f3p1x nporpammupoBanus Python: yae6noe mocodue / P. A. Cy3u. — 3-e uzn. — Mockaa:
Wntepner-Yuusepcurer Unpopmannonnsix Texnonoruit (MHTYUT), Aii ITu Ap Menua, 2020. — 350
c. — ISBN 978-5-4497-0705-5. — Texkcrt: anextponHslii // L{upposoii obpazoBarensHblii pecypc IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/97589.html (mata oOpamenus: 24.04.2022). —
Pexxum goctymna: st aBTOpU3HUP. MOJIb30BATEICH.

5.2. DyekTpoHHbBIE 00pa3oBaTebHbIE PeCYpPChI:
OdunmanpHas TOKyMEHTaIMs sS3bIKa mporpaMmupoBanus Python. — https://www.python.org/doc/

6. CoBpeMeHHBbI€E IPO(heccHOHATBbHBbIE 0a3bI JAHHBIX U HH(OPMAIIMOHHbIE CIIPABOYHbIE CUCTEMbI:
Basza nanuaeix IPR Books. — https://www.iprbookshop.ru/
DnekTpoHHO-O0ubamoreunas cucrema “3HAHUYM”. — https://znanium.com/

7. JIMUEeH3HOHHOEe M CBOOOJHO pAcCHpPOCTpaHsieMOe NMPOrpamMMHoe olecrneyeHHe, B TOM 4YHCJIe
0TeYecTBEHHOI0 MPOM3BO/ICTBA

MS Office, mnardopma st anekrporHoro odyuenust Microsoft Teams, Microsoft Visual Studio Code,
Jupyter Notebook.

8. Texunueckue cpeacTBa 1 MaTepUATbHO-TEXHUYECKOE 00ecneyeHHe T CHUIITUHBI
MynbpTuMenuiiHas y4yeOHas ayauTopus AJIsl NPOBENCHMS 3aHATHH JIEKIIMOHHOTO THIA OCHAIICHA
CIICAYIONIMMU TEXHUYECKMMHU CpeACTBaMU OOyueHHs M 00OpyaoBaHHeM: ydeOHas meOelnb, J0ocKa
ayJIUTOpHAs, MYJIbTHUMEIMMHOE TPOCKIMOHHOE M aKyCTHYeCKoe OO0OpYyAOBaHUE, MEePCOHAIBHBIN
KOMITBIOTED.

KomnbroTepHblii kjlacc A MPOBEACHUS 3aHATUN Ja0OpaTOPHOTO THUMA OCHAIIEHA CIEAYIOUIMMHU
TEXHUYECKUMHU CpeACTBaMH OO0ydeHuss M o0opynoBaHueM: y4yeOHas MeOenb, J0CKa ayIuTOpHasd,
MYJIBTUMEMIHOE TPOEKIIMOHHOE U aKyCTHYEeCKOe 000pyI0BaHNE, TEPCOHATILHBIE KOMITBIOTEPHI.
Aynuropust Al CaMOCTOSITENbHOW paOOThl OCHAIEHA CIEAYIOIIMMH TEXHHYECKHMH CpPEACTBAMHU
00ydeHust U1 000pyOBaHUEM: yueOHass MeOelb, TOCKa ayIuTOPHAs, MYJIbTUMEIUHHOE MPOEKIIMOHHOE
1 aKyCTHYECKOe 000py/10BaHHE, TIEPCOHATBHBIE KOMIIBIOTEPHI.
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YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

Baxnuna /I.B.

BAKYYMHAS TEXHUKA U TEXHOJIOI' MU
Pabouas mporpamma
JUIs 00y4aroIuXcs [0 HAPaBJICHUSM OJATOTOBKU
03.03.02 ®usuka, 11 Bcex npoduiieii HarpaBIeHHs TOTOTOBKH;
16.03.01 Texuuueckas ¢pusuka, 1y Bcex npoduiieil HarpaBIeHHs MOATOTOBKH;
dbopma oOyueHust ouHast
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1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenunuu odyuyamwmerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHUS JAHHON INCIUIJINHbI:
— 03.03.02 ®uzuka: I[1K-2;
— 16.03.01 Texnuueckas usuka: [1K-1.

1.2. UHauKaTopbl 10CTHKEHUSI KOMIIETEHIMI, COOTHECEHHbIE ¢ IUVIAHMPYEMbIMU pe3yJibTaTaMu
0o0y4eHUs1:
3HaHua:

IIPOMBIIUICHHBIX ~ JJIEKTPOBAKYYMHBIX ~ YCTaHOBOK, IIPEIHA3HAYEHHBIX MU CO3JaHUsA
(YHKIMOHATIBHBIX MOKPBITUH KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,

(YHKLINOHATIBHBIX M CTPYKTYPHBIX CXEM JJIEMEHTOB U Y3JIOB JIEKTPOBAKYYMHBIX YCTaHOBOK
JUISL CO3/1aHUs (PYHKITMOHAIBHBIX MOKPBITHI KOHCTPYKIIMOHHBIX MaTepHAJIOB,
IIyYKOBO-IUIa3MEHHBIX TEXHOJOTUH, MCIONb3YEMbIX HAa 3THX YCTAHOBKAax JUIA CO3JaHUS
TEPMO3AILUTHBIX U AaHTUKOPPO3MOHHBIX MOKPBITUI Ha 3JIEMEHThl KOHCTPYKLUH HedTera3oBoii
OTpAacIIH.

YMmenuns:

HAaHECTU TOHKYIO IUICHKY Ha IIOJUIOKKY C IOMOIIBI0 MarHETPOHHOI'O PAacCIbUICHHS KaTOIHOH
MUILIEHU,

HCCIIEN0BATh TOMOJIOTHIO IOBEPXHOCTH, CTPYKTYPY U DJIEMEHTHBIN COCTaB IOJIy4YCHHOU IIJICHKH,
pa3pabarbiBaTh  (DYHKIIMOHAIBbHBIE W  CTPYKTYPHBIE CXEMbl 3JIEMEHTOB U  Y3JIOB
3IIEKTPOBAKYYMHBIX YCTaHOBOK ISl CO3JaHUs ()YHKIIMOHATIBHBIX TOKPBITUH KOHCTPYKIIMOHHBIX
MaTepHaoB.

HaBbixku:

9KCIUTyaTallud CEPUIHBIX TEXHOJOTMYECKMX U aHAJUTHUYECKHX MOJYJIeH, MCIOJb3YIOIIUX
y4YKOBO-TIJIA3MEHHbIE TEXHOJIOTHH,

BJIJICHHE OCHOBHBIMH  IYYKOBO-IUIa3MEHHBIMH ~ METOJaMH, npeaHa3HauYCHHBIMU
Ui GopMUPOBaHUS (HYHKIIMOHATBHBIX TOKPBITHH,

BJIaJICHHE METOJJaMH 3JIEKTPOHHOM M 30HI0BOM MUKPOCKOIIUH /ISl HCCIIEIOBAHUS MTOJTyYEHHBIX
MTOKPBITHH.



2. CTpyKTYypa U TPYA0EMKOCTh JUCUHUIIJIMHBI

Tabmuma 1
Koua-Bo yacosn
Bun yuebHol paboThI Bcero (ak.u.) B ceMecTpe (aK.4.)
6 / 7* cemectp
O01masi Tpy10eMKOCTh | 3a4. e]l. 4 4
aK.4. 144 144
N3 Hux:
Yacel ayauTOpHO padoThl (BCero): 64 64
Jlexun 32 32
[IpakTuueckue 3aHATHS 32 32
JlaboparopHble / MpaKTUYECKUE 3aHATHUS 0 0
10 MOArPYIIaM
Yacel BHeayIMTOPHOM padoThl, BKJIIOYas
KOHCYJIbTAUMM, HHYI0 KOHTAKTHYI0 padoTy 80 80
U CAMOCTOAITEIbHYI0 padoTy 00y4ariuerocs
Bunx npomexxyrouHol arrectanuu (3adet, aud. JuddepennrpoBaHHbIi
3a4eT, IK3aMEH ) 3a4uer
* B COOTBETCTBUH C yU4€OHBIM TTAHOM
3. Conep:kaHue QM CHUATIINHbBI
Tabnuma 2
Bunel aynuropHoi
paboTsI (B ak.yac.)
= = Hroro
Ne TemaTtuka yueOHBIX BCTpeU § E § 5 | GyAUTopHbX
E 2 E = aK.4yacoB
S| &3 é 10 TeMe
= |EE55
g5 & o g 9
5| 21885
=5 | B | B B E
1 2 3 4 5 6
1 CoBpeMeHHOe 000pyI0BaHUE ISl TTyYKOBO- 4 0 0 4
ITa3MEHHBIX TEXHOJIOTUI
2 [Tonyuyenue MeTamIMueCKOro TOHKOILIEHOYHOTO 0 4 0 4
MOKPBITHS B MATHETPOHHOM MO/TYJIE
3 Hanotexnonornyeckuit komruieke «Hano®aob- 4 0 0 4
100»
4 M3roroBieHne MEMpPUCTOPHOIO HAaHOMAaTepHUaia u3 0 4 0 4
OKCH/JIa METajlJIa B pEaKTHUBHOM CpeJie MarHeTpoHa
5 DJIEKTPOBAKYYMHBIE YCTAaHOBKH TSI 4 0 0 4
MPOMBIIIJIEHHBIX HAHOTEXHOJIOTUI
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6 [TonmydyeHue onTUYECKOTO TOHKOIIEHOYHOT O

MaTepuaia U3 HUTpuAa KpeMHUsl B MarHeTpoHHoM | 0 4 0 4
MoJyJie

7 JIlyroBbl€ MICTOYHUKHU IUIa3Mbl U IPUMEHEHHE 4 0 0 4
MJIa3MEHHBIX YCKOPUTEJIEH B HAHOTEXHOJIOTUSX

8 W3mepenue TONMMHBI U TOKA3aTeNsl IPEIOMIICHHS 0 4 0 4
MJICHKA Ha UHTEephepoMeTpe

9 MarHeTpoHHbIE CUCTEMBI PACTIBUICHUS 4 0 0 4

10 | Texnosorus GpU3NIECKOTO TPABICHUS HOHHBIM 0 4 0 4
ny4ykoM B moayie OUII

11 | ITyukoBbIe TEXHOJOTUHU TSI 00PabOTKH 4 0 0 4

12 | HabmroaeHue mporiecca TpaBlIeHUs C ITOMOIIBIO 0 4 0 4
POM B monyne ®UII

13 | Coznanue TepMO3aIIUTHBIX TOKPHITHI JIOTIATOK U
Y3JI0B Ta30TYpOMHHOTO IBUTATENs 4 0 0 4
ra3onepeKavyrnBaroOlINX CTAHIUN

14 | UcciaenoBaHue DJIIEMEHTHOI'O COCTaBa TOHKOU
MIJIEHKU METOJIOM BTOPUYHOM MOHHOW Macc- 0 4 0 4
CIIEKTPOMETPUHU

15 | UccnenoBanue KEpHOB, MOJy4aeMbIX MPHU ) 0 0 )

pa3Beake He(TSIHBIX MECTOPOKIACHUH

16 | Co3naHue CTEKIOBOJIOKHUCTBIX KAaTAIM3aTOPOB
JUISL YTUJIU3AIUY KUAJKUX YTIIE€BOJOPOIHBIX 2 0 0 2
OTXOJIOB U IIJIaMOB

17 | TpaBneHue marepuaiia B II1a3MOXUMUYECKOM

0 2 0 2
MoJyJie
18 | MccnenoBanue npoiecca BHEAPEHUS HOHOB TaJlIHs
B KPEMHHEBYIO IIOJIOKKY B UMILIAHTALUOHHOM 0 2 0 2
MoJyJie
Hroro (ak.gacoB) 32 | 32 0 64

4. CucremMa olieHUBaHUSA
OOGyuaromuecsi, He HaOpaBmue 61 Oamma B TEYCHHE CEMECTpa WM HE COTJIAaCHBIE C OICHKOM,
MOJIyYEHHOM MO UTOraM TEKYLIEro KOHTPOJIS B CEMECTpe, MPOXOIAT MPOMEXKYTOUHYIO aTTECTaIUIO
B (hopme auddhepeHnInpoBaHHOTO 3a4eTa.
[Tpu mpoBeaeHUH MPOMEKYTOUYHON aTTECTAI[MU PE3YyIbTaThl, OJyYeHHbIE O0yUYaIOUIMMCS B CEMECTpE,
nepeBoAsATCs B popMaT TPAAUIIMOHHOM OI[EHKH B COOTBETCTBHH CO ILIKAJION MepeBojia 6aios:

— 60 6ayI0B M MEHEee — «HEYJJOBJICTBOPUTEIBHOY;

— 0T 61 10 75 GaoB — «yJOBIETBOPUTEIBHO;

— 0T 76 10 90 GanoB — «XOPOIION;

— ot 91 1o 100 GaoB — «OTIIUYHOY.

5. Y4eOoHo-MeTOoaMUYecKoe M HH(POPMALMOHHOE 0O0ecnieYeHHe U CUUILTUHBI
5.1. JIuteparypa:

1. Ynosuuenko, C. FO. ITyukoBo-m1a3MEHHBIE TEXHOJIOTUM JISI CO3J]aHUSI MAaTEPUAJIOB U YCTPOMCTB
MHUKpPO- U HAHODJIEKTPOHHUKH: yueOHoe mocobue. — Tiomenn: TiomI'Y, 2016. — 228 c. — ISBN
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978-5-400-01349-2. — Texkcr: anekrponHsiii. — URL: https://e.lanbook.com/book/110025 (mara
obpamenusi: 04.04.2022). — Pexum goctyna: i aBTOPHU3. MOJIb30BaTEIIECH.

2. Burssp, I1. A. OcHOBBI HAaHOTEXHOJIOTHI U HaHOMaTepHanoB: yueOHoe mocobue / I1. A. Burssp,
H. A. CBunynoBnu. — MuHnck: Beiniimas mkona, 2010. — 302 ¢. — ISBN 978-985-06-1783-5.
— Texkcer: anmexktponnbiii. — URL: https://www.iprbookshop.ru/20108.html (mara oGpameHus:
04.04.2022). — Pexxum mocTymna: it aBTOPU3HP. TIOJIb30BATEICH.

3. TexHONOTMU KOHCTPYKIIMOHHBIX HAHOCTPYKTYPHBIX MAaTepUaioB W TOKPHITHI: MoOHOrpadus /
I1. A. Buts3e, A. @. Uneromenko, M. JI. Xetiden, C. A. Umxuk. — Munck: bemopycckas Hayka,
2011. — 283 c. — ISBN 978-985-08-1292-6. — Tekct: »anekrponnsnii. — URL:
https://www.iprbookshop.ru/12322.html (mara o6pamenus: 04.04.2022). — Pexum npocryna:
JUIsL aBTOPU3UD. NT0JIb30BaTEICH.

4. Hesonun, B. K. 30H10BbIC HAHOTEXHOJIOTUHU B dJIeKTpoHUKE. — MockBa: TexHocdepa, 2014. —
174 c¢. — ISBN  978-5-94836-382-0. —  Tekcr: onexkrtpoHHbii. —  URL:
https://www.iprbookshop.ru/26894.html (mara o6pamenus: 04.04.2022). — Pexum pocryna:
JUIsL aBTOPU3UD. N10JIb30BaTEICH.

5.2. DiekTpoHHBIEe 00pa30BaTeIbHbIC PECYPCHI:

1. AzapenkoB, H. A. Hanomarepwayibl, HaHOTOKPBITHS, HAHOTEXHOJIOTHH: Yy4eOHOE TMocoOue
[DnexTponnsiit pecypc] / H. A. Azapenkos, B. M. bepecnes, A. JI. [Torpe6Hsik u ap. — XapbKOB:
XHY wm. B.H. Kapasuna, 2009. — 209 <c¢. — URL: https:/ftfsite.ru/wp-

content/files/azarenkov_n_a_beresnev_v_m_pogreb.pdf (mara oopamenus: 04.04.2022).

2. Awntonenko, C. B. TexHonorusi HaHOCTPYKTYp: yueOHOe mocobue [DIeKTpOHHBIH pecypc]. —
Mocka: MUOU, 2008. — 116 c. — ISBN 978-5-7262-0947-0. — URL:
https://studfile.net/preview/412039/ (nata obpamenus: 04.04.2022).

6. CoBpeMeHHBbIE IPO(heccHOHATBbHBbIE 0a3bI JAHHBIX U HH(OPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI:
baza nannbix IPR Books. — https://www.iprbookshop.ru/
DnekTpoHHO-0MOaoTeuHas cuctema Jlanb. — https://e.lanbook.com/

7. JIuneH3HOHHOE M CBOOOJHO pacnpocTpaHsieMoe NMPOrpaMMHoe oOecneuyeHue, B TOM YHCJIe
0Te4YeCTBEHHOI0 MPOM3BO/ICTBA
MS Office, niatdopma s snekrponHoro o0yuenust Microsoft Teams.

8. Texunueckue cpeacTBa 1 MaTepUATbHO-TEXHUYECKOE 00ecneyeHHe T CHUIITUHBI
MyneTuMenuitHas ydeOHash ayauTOpHsl [UIsl MPOBENCHUS 3aHATUN JIGKIIMOHHOTO THIIA OCHAICHA
CIICAYIOIIMMU TEXHUYECKMMHU CpeACTBaMU OOyueHHs M 00OpyAoBaHHEeM: ydeOHas meOelnb, J0cKa
ayJIUTOpHAs, MYJIbTHUMEIMMHOE TPOCKIMOHHOE M aKyCTHYeCKOoe OO0OpYyAOBaHUE, MEePCOHAIbHBIN
KOMIIBIOTED.
CnemuanpHas JabopaTopusi MyYKOBO-IIa3MeHHBIX TexHosjoruit HOIL[ "HanorexHomorun" st
MIPOBEJICHUS 3aHATUI CEMUHAPCKOTO THUIIa OCHAIIEHA CIEAYIOUMM 000py10BaHUEM:

1. MarnerponHnsiit Moayns Hanorexnonorudeckoro komiiekca (HTK) «Hano®a6-100.
Monyns dhokycupoBanHbIX HOHHBIX TTyukoB (DUIT) HTK «Harno®a6-100».
PactpoBsiii anekTporHbI MuKpockon (POM) momymns OUIL.
YcTpolicTBO BTOPUYHO-HOHHOM Macc-crieKTpockonuu moayis OUIL.
Nmrnantanuonssiit Mmoxynbs HTK «Haro®a6-100.
Moayns mrazmoxumudeckoro Tpasienuss HTK «Hano®a6-100».

7. Hurephepomerp MUN-4.
Aynuropust Ui CaMOCTOSITENBHON pa0OThl OCHAIEHA CIEAYIOMUMU TEXHUYECKUMHU CpPEACTBAMHU
o0yuyeHust U 006opynoBaHHEeM: yueOHast MeOelb, JOCKa ayAUTOpHAas!, MyJIbTUMEANIHOE MTPOCKIIMOHHOE
U aKyCTHUYECKOe 000pyI0BaHUE, IEPCOHATBHBIE KOMITBIOTEPHI.

AN
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YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

["'apmoHOB A. A.

PAANOD®U3NKA 1 OCHOBbBI MUKPOJSJIEKTPOHUKU
Pabouyas nmporpamma
JUIs 00y4aroIUXCsl [0 HAPaBJICHUSIM OJATOTOBKU
03.03.02 ®usuka, 11 Bcex npoduiieii HarpaBIeHHs TOTOTOBKH;
16.03.01 Texuuueckas ¢pusuka, 1y Bcex npoduiieil HarpaBIeHHs MOATOTOBKH;
dbopma oOyueHust ouHast
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1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenuuu odyuammerocs, popMupyembie B pe3yabTaTe 0CBOCHH S JAHHOM TUCIUTLINHBI:
e 03.03.02 ®usuka, mpodmib «duzukay: [1K-2;
e 03.03.02 ®usuka, mpodmib «dynnamertanbHas ¢uszuka»: OIMK-1, OITK-2;
e 16.03.01 Texuuueckas ¢usmuka, npopmwm «TexHudyeckas (usukan, «TexHudeckas Qusuka
B He(pTerazoBwix TexHOJMOTUsIX»: [1K-1.

1.2. UHauKaTopbl 10CTHKEHUSI KOMIIETEHU, COOTHECEHHbIE ¢ IUVIAHMPYEMbIMU pe3yJibTaTaMu
0o0y4eHUs1:

3HaHuA: TCPMHUHOJIOTUH W CHMBOJIMKHU, KOTOpass MNPUMCHACTCA B PAAUOIJICKTPOHUKE, MCTOHOB
COCTAaBJICHHUA W YTCHHUA OCHOBHBLIX BHUIAOB JJICKTPUYCCKUX CXCM, OCHOBHBIX (1)I/I3I/I‘IGCKI/IX MOHATUHN U
NPUHIUIOB  (QYHKIIMOHUPOBAHUS 0a30BBIX AJNEKTPOHHBIX IMOJYIPOBOJHHKOBBIX KOMIIOHEHTOB
B AQHAJOTOBBIX M IU(POBBIX CHUCTEMaX, OCHOBHBIX IapaMeTPOB M MPUHLUIOB pPaOOTHl 0a30BBIX
(YHKLINOHAJBHBIX 3JIEMEHTOB PAJAMOAJICKTPOHUKH (YCHIIUTENEH, TeHepaTopoB M T.II.), OCHOBHBIX
NPUHIUIOB (YHKIUOHATHHON SJEKTPOHUKM M MHUKPOIIEKTPOHUKH, OCOOCHHOCTEH NPUMEHEHUS
aHaJIOTOBBIX U IU(POBBIX PATHOIIEKTPOHHBIX YCTPOHCTB.

YMeHHAI: PACCUUTHIBATH MPOCTHIC AHAIIOTOBBIE W IMQPPOBHIE PAIUOIEKTPOHHBIE YCTPOWCTBA,
INPUMEHATh COBPEMEHHYIO BBIYMCIHUTEIBHYIO TEXHUKY MpPHU aHAIW3e U pa3pabOTKe aHAJOTOBBIX U
UQPPOBBIX DJIEKTPOHHBIX YCTPOMCTB, pa3palaThiBaTh M HM3TOTABIMBATh IMPOCThIE AHAJIOTOBBIE U
U (poBbIE IIEKTPOHHBIE YCTPOICTBA, peIHa3HAYEHHbIE AJI1 U3MEPEHUS U 00pabOTKU CUTHAJIOB.
HaBbiku: BiazieHHs] OCHOBHBIMH MaTeMaTHMUYECKUMMM METOJIaMU aHalIKW3a M pacuera 3JIEKTPUUYECKUX
Heneil ¥ CUTrHajJoB, NMPUMEHEHHUS aHAJIOTOBBIX U LU(POBBIX AJIEKTPOHHBIX YCTPONCTB B TEXHHUKE
U3MepeHusT U Oo0pabOTKM CHUTHAJOB, KOHCTPYMpPOBAHHS, MOHTaXXa U HaJlaIAKd TPOCTHIX
PaAMOAIEKTPOHHBIX YCTPOICTB.

2. CTpyKTYypa U TPYA0E€MKOCTh JUCHMILIHHbI

Tabmnuma 1

KoJs-Bo uacoB

Bun yuebHo# paboThl Bcero (ak.u.) B ceMecTpe (aK.4.)
5/ 7* cemectp

OO0masi Tpy10eMKOCTh | 3a4. e/. 4 4

aK.4. 144 144
N3 Hux:
Yacbl ayauTopHOi padoThl (Bcero): 64 64
Jlexun 32 32
[IpakTuueckue 3aHATHS 0 0
JlaboparopHble / MpakTUYECKUE 3aHATHUS 3 1
I10 MOATPYIIIIaM
Yacel BHeayIMTOPHOM padoThl, BKJIIOYas
KOHCYJIbTALMHU, HHYI0O KOHTAKTHYI0 padoTy 80 80
1 CAMOCTOAITEJBHYIO padoTy 00y4aromerocs
Buna npomexxyTodHoii arrectanuu (3a4et, 1ud. JuddepennmpoBanHbIi
3a4eT, IK3aMEH ) 3a4uer

* — B COOTBETCTBHE C YICOHBIM IIJIAHOM.



3. Conep:kaHue QM CHUATIINHbBI

Tabnuma 2
Bunel aynuropHoi
paboTsI (B ak.yac.)
=
= =
= =) Hroro
s
< < ayJUTOPHBIX
~
Ne Temaruka yueOHbBIX BCTPEY N I B P
=~ E 2 g aK.JyacoB
4
8 | a8 & 10 TeMe
O (@) O
=) -] E—‘
= = < = =¢
= = & = 5
= & o ¥
2 < O = F
[} o S & o
= |FE | B E &
1 2 3 4 5 6
1 Pannodusuka 1 MUKPOIIEKTPOHHKA: TIPEAMET U ) 0 0 )
OCHOBHBIE ITOHATHS
2 DNEMEHTHI TEOPUH CUTHAJIOB 4 0 4 8
3 du3znuecKue NPUHLIUIBI PAOOTHI U OCHOBBI
TEXHOJIOTMU U3TOTOBJICHUS DJIEKTPOHHBIX 2 0 4 6
npubopoB
4 ba3oBble KOMIIOHEHTBI YJIEKTPOHHBIX YCTPOUCTB 4 0 4 8
5 JInHelHbIe NaCCUBHEIE IIEIH 4 0 4 8
6 Yeunurenu 3eKTPUYECKUX CUTHAJIOB 4 0 4 8
7 I'enepupoBanue koaedaHmit 2 0 4 6
8 Henuneitnpie npeoObpa3oBaHus CUTHAIOB 4 0 4 8
9 OcHOBBI U POBOI PATUOIIEKTPOHUKU 4 0 4 8
10 OCHOBBI ()YHKIIHOHAJIBHOW AJIEKTPOHUKHI 2 0 0 2
Uroro (ak.yacoB) 321 0 32 64

4. CucremMa olleHUBaHUS
HpI/I TGKYH_IGM KOHTpO.He yLII/ITBIBaeTCH HECKOJBKO BUJ0B ACATCIIBHOCTU 06yqa101u1/1xc;1:

— JIOTYCKH K BBITTOJTHEHHIO J1a00paTOpHBIX padoT;
—  BBITIOJTHEHHE JIAOOPATOPHOU PabOTHI;

— TOATOTOBKA M cllada OTYeTa 1o JabopaTopHOi padoTe;

— 3amura Ja00paTOpHOI PabOTHI.
OCOOCHHOCTh ~ BBINIOJNIHEHHSI  CTYJACHTaMH

J1a00paTOPHBIX

pabor

3aKJII049acTCAa

B MPE/IBAPUTEIHHON CaMOCTOATEIBHON TEOPETUUECKOM MOATOTOBKE MO TeME HCCiIeI0BaHus B paboTe.
[Tpu mOAroTOBKE OT CTYIEHTOB MOTPEOYIOTCS YMEHHUS U HaBBIKU PabOTHI C JIUTEPATYpOd U JPYTHUMHU
ucTouyHnkamu nHpopmanuu. Kpome TOro, CTYyACHTHI JOKHBI U3YUUTh JIEMEHTAPHBIE OCHOBBI TEOPHH
BEPOATHOCTH M MATEMAaTUYECKON CTATUCTUKHU U MPUMEHATH UX JJIsi 00pabOTKH 3KCIEepUMEHTAIbHBIX
pe3yJIbTaTOB.
CryneHTy peKOMEeHAyeTCsl CleaAyIoas cxeMa MoAr0TOBKU K JabOpaTOpHOMY 3aHATHIO:

— mnpopaboTKa KOHCIIEKTA JISKIUIA TUCIUTUTHHBI «Pannodu3nka 1 OCHOBEI MUKPOIJIEKTPOHUKI
10 TeMaTHKe JabopaTOpHOH PabOTHI,
— YTEHUE PEKOMEHJOBAaHHOW OCHOBHOW H JOMNOJIHUTEIBHOM JIMTEPATYpbl IO TEMAaTUKE
1abopaTopHOil paboTHI;
— 3arojJHeHue Jab0opaTOPHOTO KypHaja U MOATOTOBKA K JIOMYCKY JJIsl BBEIMIOJIHEHHS paboThI;
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— BBINIOJIHEHHWE BCEX pAcCYeTOB HEOOXOAMMBIX BEIMYMH M TMOTPEIIHOCTeH K HUM
B 1a0OpaTOPHOM XKypHaJe.

— TMOATOTOBKA OTYeTa Mo JabopaTopHOi padoTe.

[Io wroram HaOpaHHBIX B ceMecTpe OauloB OOYyYarOIIMHCS MOXET MOJY4YUTh 3adyer.
OOGyuarommecsi, He HaOpaBmue 61 Oama B TEYCHHE CEMECTpa WM HE COTJIACHBIE C OICHKOM,
MOJTyYEHHOW MO UTOraM TEKYIIEr0 KOHTPOISL B CEMECTpEe, MPOXOISAT MPOMEKYTOUHYIO aTTECTAIUIO
B (hopme auddhepeHnInpoBaHHOTO 3a4eTa.

[Ipn mpoBeaeHHM NPOMEKYTOYHOW aTTECTAllMM Pe3yibTaThl, MOJyYEHHBIE OO0YYaroIIMMCS
B CEMecCTpe, MepeBoadrcs B (opmar TpaJIWLIHMOHHON OLIEHKH B COOTBETCTBHUHU CO LIKAJIOW MepeBoaa
0asoB:

— 60 6aT0B M MEHEe — «HEYIOBICTBOPUTEIHHOY;

—otT 61 10 75 6ayIOB — «yIOBIETBOPHUTEILHOY;

— 0T 76 10 90 6ayIOB — «XOPOIIIOY;

— 01 91 go 100 6ayI0B — KOTIUYHOY.

5. Y4ebHo-MeTOoaMUYecKoe M HHPOPMALMOHHOE 00ecnevyeHHe U CUUILTUHBI

5.1. JIuteparypa:

1. Ilepmmn, B. T. OCHOBBI pagMOdJIEKTPOHUKH M CXEMOTEXHHKH: y4deOHOe mocobue /
B. T. Ilepmnn. — PoctoB-Ha-/{ony: ®enukc, 2006. — 544 c.

2. KyzoBkun, B. A. DnekTpoHuka: 31eKTpodr3. OCHOBBI, MUKPOCXEMOTEXHHUKA, TPUOOPHI U
yCTpOMCTBa: y4eO. U CTy/. By30B, 00Y4. IO HAaIp. U CIelL. TEXHUKHU 1 TexHosoruu / B. A. Ky30BkuH.
— Mocksa: Jloroc, 2005. — 328 c.

3. Karanos, B. U. Pagnorexnuyeckue 1enu u curHaibl. KoMmblOTepU3UpOBAaHHBIN Kypc:
yaeOHoe nocobue / B. 1. KaranoB. — 4-¢ u3n., nepepad. u gon. — MockBa: ®OPYM: NUHOPA-M,
2021. — 498 c¢. — ISBN 978-5-00091-447-2. — Tekct: onekrponnbii. — URL:
https://znanium.com/catalog/product/1413304 (nata oOpamenus: 08.04.2022). — Pexum pocryna:
0 TTOJIITHCKE.

4. Kyuymog, A. . Di1eKTpOHHUKA U CXEMOTEXHHKA: y4e0. mocoOue yisl CTy ., 00yd. 1O CIell.
"Kommreior. 6e3omacHocTh" 1 "KommiekcHoe oOecnieueHne wHQoOpMal]. O€30MacHOCTH aBTOMATH3HP.
cucteM"/ A. U. KyaymoB. — 2-e uz., nepepad. u gom.. — Mocksa: ['enmnoc APB, 2004. — 336 c.

5. xonc, M. X. DIeKTpOHUKA — MPaKTUYECKHH Kypc: yueOHoe mocobue / M. X. JlxoHc. —
Mockaa: I[Toctmapker, 1999. — 528 c.

5.2. DyekTpoHHbBIE 00pa3oBaTebHbIE PeCYpPChl:
He tpebyrores muis peanusanuu TUCHUIUIAHBI.

6. CoBpeMeHHBbIE IPO(hecCHOHATBbHBbIE 0a3bI JAHHBIX U HH(OPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI:
OnekTpoHHO-Oubmoreunas cucrtema ‘“3HAHUYM”. —  https:/lib.utmn.ru/tpost/mlxo8l6vgl -
znaniumcom

7. JIuneH3HOHHOE M CBOOOJHO pacnpocTpaHsieMoe NMPOrpaMMHoOe oOecneuyeHue, B TOM YHCJIe
0TeYeCTBEHHOI0 MPOM3BO/ICTBA
MS Office, mnardopma aist anekTporHOTo 00yueHust Microsoft Teams.

8. TexHuveckue cpeacTBA U MATEPUATBHO-TEXHNYECKOE o0ecrevyeHue TUCIUITHHBI
MynsTuMenuiiHas yueOHas ayAuTOpHsl UIsl MPOBENEHUS 3aHATUN JIEKIIMOHHOTO THIIA OCHAIeHa
CICNYIOIMMHA TEXHHUYECKUMHU CpEJCTBaMU OOYYEHHS W O00OpyJAOBaHHEM: ydyeOHas MeOenb, JocKa
ayIuTOpHAsi, MYJbTUMEIUITHOE TPOEKIMOHHOE U aKyCTHYecKoe 00O0pyIoBaHHe, MepCOHAIbHBIN
KOMIIBIOTED.
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VYuyebHast ayauTopus Ui NPOBEACHMs 3aHATUM 1a00OpaTOPHOTO THUIA OCHAIIEHA CIEAYIOIIUMHU
TEXHUYECKUMU CPEJICTBAMH 00YUYEHHUS U 000pyAOBaHUEM: ydeOHas MeOeb, T0CKa ay JTUTOPHAsI, CTCH IbI
«OCHOBBI 2JIEKTPOHUKHY.

AymuTopust JJii CaMOCTOSITENIbHOM paboThl OCHAIEHA CIEAYIOUIMMU TEXHHUYECKUMH CPEICTBAMU
o0yuyeHHs U 0060opynoBaHHEeM: yueOHast MeOelb, JOCKa ayAUTOpHAas!, MyJIbTUMEANIHOE POCKIIMOHHOE
U aKyCTHUYECKOe 000pyI0BaHUE, IEPCOHATIBHBIC KOMITBIOTEPHI.
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3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

Skumenko B.N.

AcTpodusuka
Pabouas mporpamma
111 00yYaroIuXcs O HAIPaBJIEHUIO TIOJATOTOBKU
03.03.02 ®dusuka
pO(UITN TOATOTOBKU
«Duzukay, «PyHIaMeHTanbHas GU3NKa»
dbopma oOyueHus: ouHast
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1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenunuu odyuyamwmerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHUS JAHHON INCIUIJINHbI:
YK-1.

1.2. NHAUKATOPBI H0CTHKEHUS KOMIIETEHINii, COOTHECEHHbIE ¢ TUIAHMPYEMbIMH Pe3yJbTaTaMH
00yueHus:
3Hanusa:

® OCHOBHBIC 3aKOHBI, TCOPEMBI U TIOHATHS ACTPOHOMHH U aCTPOPHU3NKH;

® MPAKTUYCCKUE MPUITOKCHHS aCTPOHOMUYECKUX HAOJIOICHUH, BEIYMCIICHUH;

® CTpPOCHUS HEOCCHBIX TEJ U UX CHCTEM.
Ymvmenusn:

® pemiaTth 33a4u MPUKIAAHOTO U TEOPETUIECKOTO XapaKTepa;

® I10JIH30BATHCS ACTPOHOMHYECKUMH Ta0JIUIIaMHU, METOANYKAMH, KaTaJoraMH;

® OpraHu30BbIBaTh HaOMrOACHUS 32 JIyHo#, ConmHIleM, MIaHeTaMu;

® OOBSCHATH CTAaHAAPTHBIC SIBJICHUS HA HEOe.
HaBpbiku:

® BIIAJICHHEC MaTEMATHYECKUM aIapaToM B PEIICHUU aCTPOHOMUYECKHUX 3a]1aY;

® HAaBBIKH YCTOMYHUBOTO HAyYHOTO YOCIKICHHS B OOBSICHCHHH TEX WU HUHBIX MPOOJIEM COBPEMEHHOM
acTpou3uKH.

2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMILIHHbI
Tabmmia 1

Bun yuebnoit paboTbl Bcero (ak.u.) KoJu-Bo yacos
B ceMecTpe (aK.4.)
2—-8 cemecTtp

OO0masi Tpy10eMKOCTh | 3a4. e/. 4 4
aK.4. 144 144

N3 Hux:

Yacbl ayauTopHOi padoThl (Bcero): 64 64

Jlexun 32 32

[IpakTrueckue 3aHATHS 32 32

JlaGopaTopHble / TpaKTUYECKHUE 3aHATHUS 0 0

I10 MOATpYIIIIaM

Yacel BHeayIMTOPHOM padoThl, BKJIIOYas 80 80

KOHCYJIbTALMH, HHYI0 KOHTAKTHYI0 padoTy
1 CAMOCTOAITEJBHYIO padoTy 00y4aromerocs
Bun npomexxyTouHoii arrecranuu (3a4er, aud. JuddepenurpoBaHHbIi
3a4eT, IK3aMEH) 3a4yer




3. Conep:kaHue QM CHUATIINHbBI

Tabmuma 2
Ne TemaTtuka yueOHBIX BCTpeU Buns! aynuropHoit Hroro
paloThI (B aK.4ac.) | ayIUTOPHBIX
= = aK.4acoB
= = 10 TEME
= =
o ~ g s
L S o 3
= L= =
5} o 5 3
< | E| §EE
= < = =¢
= = & = 5
= & o ¥ =
5 < O <
[} o S & o
= |FE | B E &
1 2 3 4 5 6
1 Beenenue B kypc o01ieit acTpohu3uKu. 2 0 0 2
2 I'ma3 yenmoBeka — COBEpILIEHHAs ONITUYECKAs 2 2 0 4
cucrema. Cepuueckas cucrema KOOpAHHAT.
3 Nsmepenue spemenu. Ilnanerapusiii u 2 2 0 4
acTpoU3NUECKUN ACTICKT.
4 ACTpOHOMHYECKHE peayKLIuHU. AOGeppaius cBera. 2 2 0 4
5 Ctpoenne ConHeuHOM cucTemMbl. BHyTpeHHHe 1 2 4 0 6
BHEIIHKE 1aHeThl. [ImaneTsl rpynmnsl 3emin u
IOnmuTepa. Actpoduszndeckue aceKThI.
6 CouHize. 2 2 0 4
7 TepmosinepHbiii cunTe3. [I[pOTOH-TPOTOHHBIE 2 4 0 6
LUKJIBI C BapHALUAMU, YTIEPOIHBIN LMK
8 [Ipo6emMbl COTHEYHBIX HEHTPUHO. 2 4 0 6
DKCIIepUMEHTHI 10 UX 00HAPYKEHHUIO.
9 AxTuBHBIe 00pa3oBanus Ha COJHIIE U COITHEYHO- 2 0 0 2
3EMHBIE CBSI3H.
10 | 3B€3abl. 3BE3aHBIE BeMUMHBI OT ['Mnmapxa 2 2 0 4
1o nokaszarens uera. CoBpemenHas ['apBapackas
CHEKTpaJibHas KJIacCHU(pUKAIHSI.
11 | V rnaBHas nocienoBaTebHOCTb. benbie kKapiauku, 2 0 0 2
HEHUTPOHHBIE 3BE3/1bl, CBEPXHOBBIE 3BE3/bI,
KBa3aphl U YEPHBIE JbIPbI. DBOITIOLUOHHBIE TPEKU
3BE3/I.
12 | lNamaktuka u ranaktukd. CtpoeHue ['anakTuku. 2 0 0 2
ITmockas cocraBistromnias I'alakTUKU U 3BE3 bl
G2V.
13 | DBONIOLIMOHHBIE TPEKH 3BE3I. 0 2 0 2
14 | KBa3zapsl. U€pHbIe ObIpBI B TAJTAKTUKAX U APYTUX 2 2 0 4
oOpa3oBanusx. CBepxHoBeie | Tuma.
15 | Ox3omianeTsl. MeToabl X OOHAPYKEHHUS. 2 2 0 4
VYcnoBusi BOBHUKHOBEHHUS KU3HU BO BceneHHOM.
MecTHOE CKOIUIEHUE TaJlaKTHK.
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16 | CepxckorieHue ranaktuk. KpymHomacirabnas 2 0 0 2
ctpykrypa. @unamentsl. Boiiael. CteHa.

17 | MecTHOE CKOIJIEHUE TalaKTHK. 0 2 0 2

18 | Becenennas. D¢ dextst OTO u CTO 2 2 0 4
BO Beenennon. TemHas macca U TeMHasi SHEPIHUs.
Hroro (ak.gacoB) 32 | 32 0 64

4. CucremMa olieHUBaHUS
OOGyuaromumecsi, He HaOpaBmue 61 Oama B TEYCHHE CEMECTpa WM HE COTJIaCHBIE C OICHKOM,
MOJIyYEHHOM MO UTOraM TEKYLIEro KOHTPOJIL B CEMECTpe, MPOXOIAT MPOMEXKYTOUHYIO aTTECTaIUIO
B (hopme nuddhepeHInpoBaHHOTO 3a4eTa.
[Tpu mpoBeAeHUH MPOMEKYTOUYHON aTTECTAI[MU PE3YIbTaThl, OJyYeHHbIE O0yUYaIOUIMMCS B CEMECTpE,
nepeBoAATCs B popMaT TPAAUIIMOHHOM OIIEHKH B COOTBETCTBHH CO ILIKAJION MepeBo/ia 6aios:

— 60 6ayI0B M MEHEe — «HEYJJOBJICTBOPUTEIBHOY;

— o1 61 10 75 GannoB — «yJOBIETBOPUTEIBHO;

— 0T 76 10 90 GaIoB — «XOPOILION;

— ot 91 1o 100 GaoB — «OTIIUYHOY.

5. YueOHO-MeTOoAN4YecKoe U MH(pOpMAaHOHHOE o0ecTiedeHue AU CHUIIMHbBI

5.1 JIuteparypa:

1. Myp3un, B. C. Actpodusnka KOCMHUYECKUX JIydeil: ydeOHOe mocoOue st By30B. — MoOCKBa:
Jloroc, YuuBepcurerckas kuura, 2011. — 488 c. — ISBN 978-5-98704-171-6. — Texkcr:
anektpoHHbid. — URL: https://www.iprbookshop.ru/70686.html (mata obpamenus: 22.03.2022).
— Pexum nocryna: 1 aBTOpU3Hp. IOJIB30BATENICH.

2. 3emppoBud, S. b. Marnutaeie nons B actpodusuke / S. b. 3empmoBuu, A. A. Py3maiikus,
1. . Cokonos; nepeson E. B. MBanosa; nox penakuueit [. J[. CokomoBa. — MockBa, MxeBck:
Perynsipnas u xaotuueckas fuHamMuka, MTHCTUTYT KOMIIBIOTEPHBIX uccaenoBanmii, 2019. — 384 c.
— ISBN 978-5-4344-0769-4. — Tekcr: 3JEKTPOHHBIN. — URL:
https://www.iprbookshop.ru/91955.html (mara obpamenus: 22.03.2022). — Pexxum moctyma: st
aBTOPU3UP. I10JIb30BATEIICH.

3. Actponomus: yueOnoe mocodome / B. U. Wlymmak, M. b. lynmamos, A. II. Knumenko,
B. B. Maneimun. — Musck: Bemmitimas mkoma, 2016. — 312 ¢. — ISBN 978-985-06-2759-9. —
Texkcr: snextponnsni. — URL: https://www.iprbookshop.ru/90732.html (mara oOparmieHwus:
22.03.2022). — Pexum poctyna: 1y aBTOPU3HP. TOJIb30BATENEH.

5.2 DuekTpoHHBIE 00pa30BaTeIbHbIC PECYPChI:
I'azera «Tpounkuii BapuanT — Hayka». — http://trv-science.ru/

6. CoBpeMeHHBbIE IPO(ecCHOHATBbHBbIE 0a3bI JAHHBIX U HH(OPMAINMOHHbIE CIIPABOYHbIE CUCTEMbI:
Basza nanaeix IPR Books. — https://www.iprbookshop.ru/

7. JIMueH3HOHHOEe M CBOOOJHO pAcCHpPOCTpaHsieMOe NMPOrpamMMHoe olecrneyeHHe, B TOM 4YHCJIe
0TeYeCTBEHHOI0 MPOM3BO/ICTBA
MS Office, mnardopma st anekTporHoro oOydeHuss Microsoft Teams.
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8. Texnnveckue cpeacTBa U MaTEePHATbHO-TEXHUYECKOe o0ecreyeHre AU CUUIIIMHbI

VYueOHast ayauTopusi Ui MPOBEACHUS 3aHATUH JIGKIMOHHOTO M CEeMHUHAPCKOrO THUIIOB OCHAIeHA
CIICAYIOIIMMU TEXHUYECKMMHU CpEACTBaMU OOyueHHs M 00OpyaoBaHHeM: ydeOHas meOelnb, J0cKa
ayJIUTOpHAs.

AymuTopust JJii CaMOCTOSITENIbHOM paboThl OCHAIEHA CIEAYIONIMMU TEXHHUYECKUMH CPEICTBAMU
o0yuyeHHst U 000pynoBaHHEM: yueOHast MeOelb, JOCKa ayAUTOpHAas!, MyJIbTUMEANIHOE POCKIIMOHHOE
U aKyCTHUYECKOe 000pyI0BaHUE, IEPCOHATIBHBIC KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

Hy6os B.II.

OIITUYECKHUE KBAHTOBBIE TEHEPATOPBI
Pabouas mporpamma
111 00yYaroIUXCcs O HAPaBJIEHUIO TOJATOTOBKU
03.03.02 ®usuka, 11 Bcex npoduiieil HarpaBIeHHUS MOATOTOBKH
dbopma oOyueHus: ouHas
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1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenuun ody4arwierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHHUS JAHHON TUCHUIINHBI:

[K-1.

1.2. NHAUKATOPBI H0CTHKEHUS KOMIIETEHINii, COOTHECEHHbIE ¢ TUVIAHMPYEMbIMH Pe3yJbTaTaMH
00yueHus:
3HaHus:

0a30BbIC IPUHIIUIIBI TEOPUU B3AaMMOJICHCTBHS U3IyUYCHUS C BEIIECTBOM;

OCHOBHBIE (pH3UYECKHUE MIPUHITUIBI HEIMHEHHOTO B3aUMOICHCTBHUS U3TYyUCHUS C BEIIECTBOM;
OCHOBHBIE THUIIBI JTA3€POB U MPUHIIUITBI KX PAOOTEHI;

CrocoObl HAKauKM JIa3epHBIX Cpel M MPUHIUIBI paboThl OJIOKOB MHUTAaHUS COBPEMEHHBIX
KBaHTOBBIX T€HEPATOPOB;

OCHOBHBIE MEXAHU3MBbI MPOIECCOB, MPOXOJAIIMX B KBAHTOBBIX CHCTEMAaX, MOMEIICHHBIX
B PE30HATOP;

3HATh MIPaBUJIa TEXHUKHU O€30MacCHOCTH NP paboTe C JIa3epHBIM U3ITyUYECHUEM.

YMmenuns:

IIPAaKTUYECKU UCIIOJIb30BaTh KBAHTOBBIC ONITUYECKUE YCTPOMCTBA;
MI0JIb30BaThCS MPOPECCHOHATBHON TEPMUHOIIOTHEIH;
paboTarh Ha MPOCTEHUIINX JIa3EPHBIX YCTAaHOBKAX;

HaBpiku:

NPaKTUYECKON paboThl C KBAHTOBBIMHU I€HEPATOPAMHU PA3IHMUHBIX TUIIOB;

paboThI ¢ BEICOKOBOJIBTHBIM 000pYIOBaHUEM;

paboThl C ONTUYECKHMMH YCTPOWCTBAMH, CIEKTPAJbHBIMU MpUOOpaMH, H3MEPHUTEIHHOM
TEXHUKOMU.

2. CTpyKTYpa M TPYA0eMKOCTb TUCHHUIINHBI

Tab6muna 1

Bun yuebHoit paboTbl Bcero (ak.u.) KoJu-Bo yacos
B ceMecTpe (aK.4.)
2—8 cemecTp

O01masi Tpy10eMKOCTh | 3a4. e]. 4 4
aK.4. 144 144

N3 Hux:

Yacel ayquTopHO# padoTsl (Bcero): 64 64

Jlexuun 32 32

[IpakTHueckue 3aHATHS 0 0

JlabopaTopHble / TpaKTUYECKHUE 3aHATHUS 32 32

0 MOATPYIIaM

Yacbl BHeayIUTOPHO padoThl, BKJIKOYAs 80 80

KOHCYJIbTALMHU, HHYI0 KOHTAKTHYI0 padoTy

U CAMOCTOAITEIbHYI0 padoTy 00y4arierocs

3a4er, HK3aMEH)

Bun npomexxyTouHoii arrecranuu (3a4et, aud.

JuddepenunrpoBaHHbIit
3a4er




3. Conep:kaHue QM CHUATIINHbBI

Tabnuma 2
Ne TemaTtuka yueOHBIX BCTpeU Buns! aynuropHoit Hroro
paloThI (B aK.4ac.) | ayIUTOPHBIX
- = aK.4acoB
= =
; = II0 TEMC
= =
S |~ 8
o L oo c%
= L= =
g | EEE
o} g =
o ARy
E = < = E
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= |FE | B E &
1 2 3 4 5 6
1 Brenenue. McTopust oTKpbITUSA 2 0 0 2
2 Ounepreruyeckue ypoBHU. KoaddurueHTo! 2 0 0 2
OWHIITEHHA
3 JIByXypOBHEBBIE CUCTEMBI B PE30HAHCHOM IIOJIE. 4 0 0 4
Haxauka
4 B3aumoneiicTBue U31y4eHUs C BELECTBOM. 4 0 0 4
[Tornomenue
5 WNHBepcus B akTUBHOM Cpefie, yCUIICHUE 4 0 0 4
6 Pe3onaropsl 4 0 0 4
7 Pexxumbl paboTer nazepoB. YKU - mazepsl 4 0 0 4
8 CBolicTBa J1a3€pHOTO U3Iy4CHHUS 4 0 0 4
9 Haubonee pacnpocTpaneHHBIE JTa3epbl 2 0 0 2
10 | IlpumeHeHue na3epoB 2 0 0 2
11 | JlJabopatopnas padota Ne 1. PyGuHOBBII 1a3ep 0 0 4 4
12 | JIJaboparopnas pabota Ne 2. O3HakOMJIEHHE 0 0 4 4
¢ paboToO¥ reauii-HEOHOBOTO JIazepa
13 | JIaboparopnas padota Ne 3. Jlazep nHa yraekuciom | 0 0 4 4
rase
14 | Jlaboparopnas pabota Ne 4. HeoqumoBsIii J1azep 0 0 4 4
15 | JlaGopatopnas pabora Ne 5. Ontuueckuit 0 0 4 4
KBAaHTOBBII YCHIIUTEIh
16 | JlaGopaTtopnas pabora Ne 6. [TonynpoBogaukoBbiii | 0 0 4 4
naszep
17 | JlaGopaTtopnas pabora Ne 7. JIazepubie uznyqarenu| 0 0 4 4
18 | Jlaboparopnas pabota Ne 8. JlazepHoe 0 0 4 4
reTepoIMHUPOBAHHE
Hroro (ak.gacoB) 321 0 32 64

4. CucreMa olieHUBaHUSA
B ceMecTpe mpenycMOTpEHO HECKOJIBKO BHJIOB TEKYIIETO KOHTPOJISI OCBOCHUS JTUCIIUILTAHBL:

MMCbMEHHBIC OTBETHI HAa BOIMPOCHI KOHTPOJIBHOW padboThl (2 KOHTPOJbHBIE PabOTHI,
orleHuBaTCs B Auanaszone 0 — 15 6amtoB kaxaas);
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e 3ammra JlaboparopHoi paboTsl (0 — 10 GansoB 3a maboparopHyio padoty, 6 1abopaTOPHBIX
paboT B TeUEHHE CEMeCTpa);

e nokian c mpeszeHraiueit mo teme (0 — 10 6amos).
Oco0eHHOCTh BBHITIOTHEHHS CTYIEHTAMHU JA0OPATOPHBIX pabOT 3aKII0YaeTCs B TMPEABAPUTEILHON
CaMOCTOSITENIbHOM TEOPETUYECKOM MOATOTOBKE 10 TeMe uccienoBanus. [Ipu moaroToBke OT CTYAEHTOB
nOTPeOYIOTCS YMEHUS W HaBBIKM PabOTHI C JIUTEPATYpOll W IPYrUMH HUCTOYHUKAMU HHQOPMAITIH.
CryneHTaM peKOMEHyeTCs CIIeyIolas CXemMa MOArOTOBKH K JIa00paTOPHBIM 3aHATUSIM:

e  1popaboTKa KOHCIEKTA JEKIMH JAHHOW AUCIUILIUHBI 110 TEMaTHKe J1a00opaToOpHOM paboThI;

® YTEHHE PEKOMEHJOBAHHOW OCHOBHOM M JOIOJHUTEIBHOW JIMTEPATypbl IO TEMATHKE
nabopaTopHOil paboTHI;

e  3arojJHeHHe JabopaTOPHOTO KypHaja U MOATOTOBKA K JIOMYCKY JJIsl BBIMOJIHEHHS paOOThI;

® TIOJIrOTOBKA OTYETA IO JIaOopaTOpHOU padoTe.

OOs13aTeNIbHBIM ~ YCIIOBUEM  OCBOCHMSI JAMCLUMIUIMHBI SIBISIETCA  BBIOJIHEHWE M 3alUTa
6 1abopaTopHBIX padoT.
OOyuarommecs, He HaOpaBmme 61 Oamia B TedeHHWE ceMecTpa WM HE COTJacHBbIE C OICHKOM,
MOJIyYEHHOM MO UTOraM TEKYLIEro KOHTPOJIL B CEMECTpe, MPOXOIAT MPOMEXKYTOUYHYIO aTTECTaIUIO
B (hopme nuddhepeHnnpoBaHHOTO 3a4eTa.
[Tpu mpoBeaeHNH MPOMEKYTOUHON aTTECTAI[MU PE3YJIbTaThl, OJyYeHHbIE O0yUYaIOUIMMCS B CEMECTpE,
nepeBoAsATCs B popMaT TPAAUIIMOHHOM OI[EHKH B COOTBETCTBHH CO ILIKAJION MepeBo/ia 6aioB:

— 60 6aTOB M MEHEe — «HEYIOBICTBOPUTEIHHOY;

—otT 61 10 75 6aJIOB — «yIOBIETBOPHUTEILHOY;

— 0T 76 1o 90 6aJIOB — «XOPOIIIOY;

— 01 91 go 100 6ayIoB — KOTIUYHOY.

5. YueOHO-MeTOAMYeCKOEe U MH(POPMAITMOHHOE O0ecTieYeHre JUCHMITTTHHBI

5.1 JIuteparypa:

1. Kucenes, I'. JI. KBanToBas u ontrdeckas 3JIeKTpOHUKA: ydeOHOe mocodue. — 4-e u3., cTep. —
Cankr-IlerepOypr: Jlawp, 2020. — 316 c¢. — ISBN 978-5-8114-4986-6. — Texkcrt:
anexktpoHHbid. — URL: https://e.lanbook.com/book/130188 (mara obpamenus: 05.04.2022). —
Pexxum noctyma: s aBTOpU3. I0JIb30BATENICH.

2. Sxymenkos, FO. I'. Teopus u pacueT ONTHKO-3JIEKTPOHHBIX MPUOOPOB: yUEOHUK. — 6-€ U31.,
nepepad. u nom. — Mocksa: Jloroc, 2020. — 568 c. — ISBN 978-5-98704-533-6. — Tekcr:
anexktpoHHbed. — URL: https://znanium.com/catalog/product/1213765 (mata oOpareHus:
05.04.2022). — Pexum nocTyna: 1o MoANUCKe.

3. Ilanmapos, C. M. BBenenue B KBaHTOBYIO M ONTHYECKYIO 3JIEKTPOHHUKY: ydeOHOE mocodue /
C. M. Ilannapos, A. . bamkupoBa. — Tomck: ToMckuil rocyaapCTBEHHBIM YHUBEPCUTET
CHCTEM YMpaBJIEHUS U paanodeKTpoHuku, 2012. — 98 c¢. — Tekcr: snekTponubiii. — URL:
https://www.iprbookshop.ru/13922.html (mara ob6pamenus: 05.04.2022). — Pexxum moctyma:
JUIsL aBTOPU3UP. TIOJIb30BATENEH.

4. Illanrusna, JI. . KBanToBas u ontuyeckas 3JeKTpoHUKa: yueOHoe mocodue. — Tomck: Tomckuit
rOCYIapCTBEHHBIA YHUBEPCUTET CUCTEM YIPABJICHUS U PaauodieKTpoHuku, 2012. — 301 ¢. —
Tekct: anekrponnsiii. — URL: https://www.iprbookshop.ru/13939.html (mata oOpamieHus:
05.04.2022). — Pexxum mocTtymna: i aBTOPU3HP. TOJIb30BATEIICH.

5. bormanos, A. B. BoiiokoHHBIE TEXHOJIOTHYECKUE JTa3ephl U MX IPUMEHEHHE: yaeOHoe mocooue /
A. B. bornanos, FO. B. 'ony6enko. — 2-e u3f., ucnp. u non. — Cankr-IlerepOypr: Jlans, 2018.
— 236 c. — ISBN 978-5-8114-2027-8. — Tekct: oanekrponnbii. — URL:
https://e.lanbook.com/book/101825 (mata obpamenus: 05.04.2022). — Pexxum pmoctyna: ams
aBTOpU3. MOJIb30BATEIICH.




5.2 DuiekTpoHHbIE 00pa3oBaTebHbIE PECYPChI:
VYuebnuku no teme «OnTuKa» B OTKpBITOM focTyne, cadt EqWorld, UTIM um. M. B. Kennpima PAH.
— https://eqworld.ipmnet.ru/ru/library/physics/optics.htm

6. CoBpemeHHbBIE IPO(hecCHOHAIbHBIE 0a3bI JaHHBIX U MH(POPMALIHOHHBIE CTIPABOYHbIE CHCTEMBI:
baza manneix IPR Books —. https://www.iprbookshop.ru/

9BbC “BHAHUYM”. — https://lib.utmn.ru/tpost/mlxo816vg1l-znaniumcom

OBbC Jlanb. — https://e.lanbook.com/

7. JIuneH3HOHHOE M CBOOOJHO pacnpocTpaHsieMoe NMPOrpaMMHoOe oOecneuyeHue, B TOM YHCJIe
0TEe4eCTBEHHOT0 POU3BOACTBA
MS Office, mnardopma aist anekTporHOTo 00ydeHust Microsoft Teams.

8. Texnuveckue cpeacTBa U MATEPUATBHO-TEXHNYECKOE o0ecrevyeHue TUCIUITUHBI
VYyeOHast ayauTopusi Al IPOBEIACHUS 3aHATHI JIEKIMOHHOTO TUIIA OCHAIIEHA CIEIYIOIIMMHU
TEXHUYECKUMH CPEJCTBAMU 00yUYEHUS U 000pyI0BaHUEM: YdeOHas MeOelb, TOCKa ayUTOPHASI.

VYyeOHast ayTuTOpHs 175 MPOBEACHUS 3aHIATHIA 1a00paTOPHOTO THUIA OCHAIIEHA CIENYIOIIMMHU
TEXHUYECKUMH CPEICTBaMU OOy4YeHHS W 00OpyJOBaHHMEM: yueOHass mMeOenb, JIOCKa ayauTopHas U
CHenualIn3upoBaHHOE 000pyI0OBaHUE.

Crucok crenuaau3upoBaHHOTO 000PYIOBaHMS:

e jaboparopHasi ycraHoBka Ne 1 (tema mabopaTopHoil pabOoThl: «OCHOBBI TEXHHKHU
6e3omacHoCcTH Tpu pabote ¢ azepamu. PyOUHOBBIN J1a3ep»): KBAaHTOBBINM TeHepaTop Ha pyOuHe, 0JIOK
MUTaHUS C HAKOMMTEJIEM, CUCTEMa OXJIAKICHHS, U3MEPUTETh KaTOPUMETPUUECKHUI TBEpIOTEIbHBIN
UKT-1H, doTosnexrponnsiit ymHoxurenb ®IY-79, ucrounuk nutanus bJI BHB3-05, ocuunnorpad
yHUBEpCcaIbHbIN 3anomuHaronmii C8-13, renuii-HeoHoBwli Jsazep JII'H-207, nazepubie 3epkana,
CBETO(QMIBTPHI, KpaH, peUTEepPhl, ONTUYECKUN PEIbC;

e JaboparopHas yctaHoBka Ne 2 (Tema yrabopatopHOil paboThl: «I enuii-HEOHOBBIH JIa3zep»):
renmuii-HeoHoBbIN sazep JIIH-207, renwmii-HeonoBwii nazep JII'-75, untepdbepomerp UT 28-30,
3putenbHas Tpyoka MUP-2V 4.2, nun3bl, cBeTOOUIBTPHI, peHTEephl, ONTHUECKUI PEIlbC;

e JjaboparopHas yctaHoBka Ne 3 (Tema yabopaTopHOi paboThl: «MONEKYISIpHBIN Jla3ep Ha
CO2»): CO2 nazep, UCTOYHUK THUTAHUS, OOTIOPATOpP, M3MEPHUTENb CPEAHEH MOIIHOCTH M DHEPTUU
nazeproro uznydenuss UMO-2H, aabop Muriexeii;

e JjaboparopHas ycraHoBka Ne 4 (tema nabopaTopHoi paboThl: «HeoauMoBhIi J1azep»):
HeoauMoBbIi Jazep Muau-JIMHKC 2.40, cuctema KUIKOCTHOTO OXJIaXKJIEHHS, MOHOXpomaTtop MJIP-
23, ¢oTtoanexkTpoHHbId yMHOXUTENb POV -62, ucrounuk nutanus bJI BHB3-05, ociimmnorpag C1-83,
ocrmutorpad yHuBepcabHBIA 3armoMuHamOmmi C8-13, cBeTOPUIBTPHI, 00pa3Ibl IS HAOTIOACHUS
dryopecieHImy;

e JjaboparopHasi ycraHoBka Ne 5 (Tema jmabGopaTtopHOi paboThl: «ONTHYECKUH KBAaHTOBBIN
YCWJIMTEIbY): reiauii-HeoHoBbIi 1azep JITH-118-2B, renuit-aeonossiit nazep JITH-111, doTtonpuemamnk
®J1-7K, mynsrumertp 1114313.1, Habop cBeTOYUIBTPOB, ONITHUECKASI CKAMBS;

e jaboparopHas ycraHoBka Ne 6 (Tema 1abopatopHoit paboThl: «OCHOBHBIE THUITBI KBAHTOBBIX
TeHEepaTOPOB»): MOJYJIM U KOMIIOHEHTHI U3JIydaTesiell pa3InyHbIX JIa3epHBIX CUCTEM, OJIOK MOKHUTra,
0JIOK HAaKaYKU UMITYJTbCHBIX JIAMIT;

e aboparopHasi ycraHoBka Ne 7 (tema mabopaTopHoii paloThl: «llomympoBOIHUKOBBIN
Ja3zepy»): TMOJTYNMPOBOAHUKOBBIN sasep (650 HM), KpacHBI CBETOAMOJ, TEIWNH-HEOHOBBIM Jiaszep,
MoHOXpoMaTop MYM, Habop onTUYEeCKHX IIeiel, CBeTOQMIBTPHI, IPU3MBI, (POTONPHEMHHUK C OJIOKOM
YCUJIUTEISI, MyJIbTUMETP, UCTOYHUKU MUTAHUSI YCTPOICTB;

e aboparopHas ycraHoBka Ne 8 (tema naboparopHoil  pabotel:  «JlazepHoe
TeTEepPOJUHUPOBAHUEY): Tenui-HeoHoBbIM nazep JII'H-208, renwmii-neonoBeiii nazep ['H-25, renmii-
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HeoHOBBIH nazep JII'-72, hoTosnekTpoHHbIN yMHOXUTENb DDV -79, nctounuk nuranus bJI BHB3-05,
CEJICKTUBHBIA MUKPOBOJILTMETP SMV 8.5, o0TIOpaTop, Habop cBETOGHIBTPOB, ONTHYECKUI PEITbC.

AynuTtopHust s CaMOCTOSITENIbHOW  paOOThl  OCHAIlleHa CIEAYIOIIMMU TEeXHUYECKUMHU
cpeactBaMu oOyueHHs M O0OpyZoBaHUEeM: ydeOHas meOenb, JOCKa ayAMTOpHAs, MYJIbTUMEIUHHOE
IPOEKIIMOHHOE M aKyCTUYeCKoe 000pyA0BaHNE, IEPCOHATbHBIE KOMIIBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

Cemuxun B.1.

MEXAHUKA
Pabouas mporpamma
JUIs1 00y4aroIuXCs [0 HAIPaBJICHUSM OJATOTOBKU
03.03.02 ®usuka, 11 Bcex npoduiieil HarpaBIeHHs TOATOTOBKH;
16.03.01 Texuuueckas ¢pusuka, 1y Bcex npoduiieil HarpaBIeHHs MOATOTOBKH;
dbopma oOyueHus: ouHast
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1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenuuu odyyamwmerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHUS TaHHON IUCHUNJINHBI:
YK-1.

1.2. UHauKaTOPBI NOCTHKEHHS KOMIIETEHINI, COOTHECEHHbIE ¢ IVIAHMPYEMbIMH pe3y/ibTaTaMHu
00yueHus:

3HAHUSA: OCHOBHBIC TOHITHSA, 3aKOHBI U (OPMYJIBI MEXaHUKH, YCIOBHS HUX HMPUMEHHUMOCTH, HX
TEOPETUYECKOE M IKCIIEPUMEHTAILHOE 00OCHOBAHHUE.

YMenus: npuMeHeHus! (QyHIaMEHTaIbHBIX 3aKOHOB MEXAaHUKU K PEIICHHUIO 337a4 TEOPETHUYECKOTO,
HKCIIEPUMEHTAIILHOIO U IIPUKIIAIHOIO XapakTepa.

HaBpIkH: pereHus: KOHKPETHBIX 3a/1a4 U3 pa3HbIX 00JIacTel MEXaHUKH, IIOMOTAIOIIUX B JalbHEHIIEM
penaTh HHKEHEPHO-ITPOU3BOACTBEHHBIE U HAYYHBIC 3aa4H.

2. CTpyKTYypa U TPYA0EMKOCTh JUCUMILJIHHbBI

Tao0numa 1
Bun yuebHoit paboTbl Bcero (ak.u.) Koi-Bo yacos B
cemecTpe (aK.4.)
2 cemecTp
OO0masi Tpy10eMKOCTh | 3a4. e]. 2 2
aK.4. 72 72
N3 Hux:
Yacel ayquTopHO# padoTsl (Bcero): 50 50
Jlexun 50 50
[IpakTHueckue 3aHATHS 0 0
JlabopaTopHble / TpaKTUYECKHUE 3aHATHUS 0 0
0 MOATPYIIaM
Yacel BHeayIMTOPHOMH padoThl, BKJIIOYas 22 22

KOHCYJIbTALMH, HHYI0 KOHTAKTHYIO padoTy
1 CAMOCTOAITEJBHYIO padoTy 00y4aromerocs
Bun npomexxyTouHoii arrecranuu (3a4er, aud. JuddepenunrpoBaHHbIit
3a4eT, IK3aMEH) 3a4yer




3. Conep:kaHue QM CHUATIINHbBI

Tabnuma 2
Ne TemaTtuka yueOHBIX BCTpeU Buns! aynuropHoit Hroro
paboTsI (B ak.yac.) ayJIMTOPHBIX
- = aK.4acoB
= =
; = II0 TEMC
= =
o ~ g =
L 2o 3
= £ = =
8 | & EE
0] &) 8 P
~ 2 sz E
= S =
= = & B 3
= = o &
= < © 3 F
) o S & O
= = =N B E
1 2 3 4 5 6
1 BBenenue 2 0 0 2
2 Kunemarnka MarepragbHON TOUKH 4 0 0 4
3 IIpocTpancTBO M Bpems 2 0 0 2
4 JluHamuka MaTepuanbHON TOYKU 6 0 0 6
5 3aKOHBI COXPaHEHUsI UMITYJIbCa U SHEPTUU 4 0 0 4
6 HeuneprmanbHble CUCTEMBI OTCUETA 2 0 0 2
7 OCHOBBI CIEUATIBHOW TEOPUH OTHOCUTEIBHOCTH | 6 0 0 6
8 JvnHamuka TBEpOTO Tena 6 0 0 6
9 OCHOBBI MEXaHUKHU 1e()OPMUPYEMBIX TeIl 4 0 0 4
10 KonebarenpHoe nBUkEeHNE 6 0 0 6
11 MexaHuKa )KUJKOCTEN U Ta30B 6 0 0 6
12 Bonnsl B crutomHoi cpene 2 0 0 2
Hroro (ak.gacoB) 50 0 0 50

4. CucremMa olieHUBaHUSA
OOGyuaromuecsi, He HaOpaBmue 61 Oamya B TEYCHHE CEMECTpa WM HE COTJIAaCHBIE C OIEHKOM,
MOJIyYEHHOM MO UTOraM TEKYLIEro KOHTPOJIL B CEMECTpe, MPOXOIAT MPOMEXKYTOUHYIO aTTECTaIUIO
B (hopme nuddhepeHnInpoBaHHOTO 3a4eTa.
[Tpu mpoBeaeHUH MPOMEKYTOUYHON aTTECTAI[MU PE3YIbTaThl, OJyYeHHbIE O0yUYaIOUIMMCS B CEMECTpE,
nepeBoAsATCs B popMaT TPAAUIIMOHHOM OI[EHKH B COOTBETCTBHH CO ILIKAJION MepeBo/ia 6aioB:

— 60 6aT0B M MEHEe — «HEYIOBICTBOPUTEIHHOY;

— 0T 61 10 75 GannoB — «yJOBIETBOPUTEIBHO;

— 0T 76 10 90 GaIoB — «XOPOIION;

— ot 91 1o 100 GaIoB — «OTIUYHOY.

5. Y4eOoHo-MeTOoaMUYeCcKOe M HHPOPMALMOHHOE 00ecneyeHHe TN C UM ILTUHBI

5.1 JIuteparypa:

1. CuByxus, /. B. O6muii kypc pusuku: yaedHOe mocobue s By30B: B 5 Tomax. Tom 1: Mexanuka /
. B. CuByxun. — 6-e uzn., crep. — Mocka: DUSMATIIUT, 2014. — 560 c. — ISBN 978-5-9221-
1512-4. — Texker: snextpoHHblii. — URL: https://znanium.com/catalog/product/470189 (mara
obpamenus: 24.03.2022). — PexuM g0cTyna: mo MmoJII1cKe.
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2. 3ommepdennpa, A. Mexanuka / A. 3ommepdensn; mepeBony T. E. Tamm; mom penakiuei
J. B. CuByxuna. — 2-e usa. — IDxkeBck: PerymspHas u xaoTtudeckas AMHAMMKa, MHCTUTYT
KOMIIBIOTEpHBIX uccinenoBanuii, 2019. — 368 c. — ISBN 978-5-4344-0792-2. — TekcT: 37€KTPOHHBII.
— URL: https://www.iprbookshop.ru/92052.html (gara obpamenwus: 24.03.2022). — Pexxum nocrymna:
JUIsL aBTOPU3UD. N10JIb30BaTEICH.

3. OcHoBbl MexaHuku: ydebnoe mocodbue / C. ®@. Auyn, O. I'. Jloktnonora, B. SI. MumeHko,
E. H. [lonutoB. — 2-¢ u3n., nepepad. u gon. — Mocksa: UTHOPA-M, 2019. — 248 ¢. — ISBN 978-5-
16-012872-6. — Texkcr: anekrporasiii. — URL: https://znanium.com/catalog/product/1003404 (narta
obpammenust: 24.03.2022). — Pexxum g0cTymna: 1o MoAIMuCKe.

4. I'punoepr, A. C. Mexanuka / 5. C. I'punbepr, 3. A. Komenes. — HoBocubupck: HI'TY, 2013. —
140 c¢. — ISBN  978-5-7782-2243-4. —  Tekcr:  oanexktponHsii. —  URL:
https://znanium.com/catalog/product/546363 (mata oOpamenusi: 24.03.2022). — Pexum pgocryna:
IO TOATIHCKE.

5.2 DuiekTpoHHbIE 00pa3oBaTebHbIE PECYPChI:
He tpebytores muis peanusanuu TUCHUIUINHBI.

6. CoBpeMeHHBbIE IPO(hecCHOHATBbHBbIE 0a3bI JAHHBIX U HH(OPMAINMOHHbIE CIIPABOYHbIE CUCTEMbI:
Bbasza nanuaeix IPR Books — https://www.iprbookshop.ru/

OnekTpoHHO-Oubmoreunas cucrema “3HAHUYM” —  https:/lib.utmn.ru/tpost/mlxo8l6vgl -
Znaniumcom

Hayunas snexktponnas 6uommoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

7. JIuneH3HOHHOE M CBOOOJHO pacnpocTpaHsieMoe NMPOrpaMMHoOe oOecleuyeHue, B TOM YHCJIe
0Te4YeCTBEHHOI0 MPOM3BO/ICTBA
MS Office, niatdopma st snekrponHoro o0yuenust Microsoft Teams.

8. Texunueckue cpeacTBa 1 MaTepUATbHO-TEXHUYECKOE 00ecnieyeHHe T CHUIITUHBI
MynbsTuMenuiiHas y4yeOHas ayauTopus AJIsl NPOBENCHMS 3aHATHH JIEKIIMOHHOTO THIA OCHAIIEeHA
CIICAYIONIMMU TEXHUYECKHMMHU CpEACTBaMU OOyueHHs M 00OpyAoBaHHeM: ydeOHas meOelnb, J0cKa
ayJIUTOpHas, MYJIbTHUMEIMMHOE TPOCKIMOHHOE M aKyCTHYeCKoe OO0OpyAOBaHUE, MEePCOHAIBHBIN
KOMITBIOTED.

AymuTopust Ui CaMOCTOSITENIbHONH pabOThl OCHAICHA CIEAYIONIMMUA TEXHHYECKUMH CPEICTBAMU
00ydeHust U1 000pyOBaHUEM: yueOHass MeOelb, TOCKa ayIuTOPHAs, MYJIbTUMEIUHHOE MPOEKIIMOHHOE
U aKyCTHYECKOE 000pyI0BaHUE, TEPCOHATLHBIC KOMITBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

[ITactynosa Y.1O.

MOJIEKYJISIPHA A ®U3UKA
Pabouas mporpamma
JUIs 00y4aroIuXcs [0 HAPaBJICHUSM OJATOTOBKU
03.03.02 ®usuka, 11 Bcex npoduiieil HarpaBIeHHs TOTOTOBKH;
16.03.01 Texuuueckas ¢pusmuka, 1y BceX npoduiieil HarpaBIeHHUs MOATOTOBKH
dbopma oOyueHus: ouHas
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1. Ilnannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenuuu odyuyamwmerocsi, opmupyembie B pe3yJbTaTe 0CBOCHUSA JAHHON INCIUIJINHbI:
YK-1.

1.2. UHauKkaTopbl 10CTHKEHUSI KOMIIETEHIMI, COOTHECEHHbIE ¢ IUVIAHMPYEMbIMH pe3yJibTaTaMu
3HaHUsA: OCHOBHBIX TOHATHH, YpaBHEHUN U COOTHOIIEHUN CTATUCTUICCKON (PU3UKU U TEPMOTUHAMHUKHI
MOJIEKYJIIPHBIX CHUCTEM.

YMeHusi: pOBOJUTH pacueThl K3MEHEHUN TEPMOJMHAMHUYECKHUX [TApaMETPOB B IIPOLIECCAX MCATbHBIX
Y PEAJIbHBIX T'a30B.

HaBbikM: npueMbl U HaBBIKM PELIEHUS KOHKPETHBIX 3a/1ay MO MOJIEKYJSIPHON (pU3UKE sl pa3BUTHUSA
JIOTUYECKOT0 MBIIIJICHHUS,, HEOOXOAUMOTO AJI PELIeHUs MPUKIATHBIX M (QyHIAMEHTAIbHBIX 3a1ad
B JaJbHENIIeH MpohecCUOHATBLHON 1eATEIIbHOCTH.

2. CTpyKTYpa M TPYA0eMKOCTb TUCHHUIINHBI

Tabmuma 1
Bun yuebHoOM paboThI Bcero (ak.u.) Kos-Bo yacoB B
cemecTpe (aK.4.)
3 cemecTp
O01masi Tpy10eMKOCTh | 3a4. e]l. 2 2
aK.4. 72 72
N3 Hux:
Yacel aynuTopHO# padoTsl (Bcero): 50 50
Jlexuun 50 50
[IpakTuueckue 3aHATHS 0 0
JlaGopaTopHble / PaKTUYECKHE 3aHATHS 0 0
0 MOATPYIIaM
Yacbl BHeayIUTOPHOM padoThl, BKJIKOYAS 22 22

KOHCYJIbTALMHU, HHYI0 KOHTAKTHYI0 padoTy
U CAMOCTOAITEIbHYI0 padoTy 00y4arierocs
Buna npomexxyTodHoii artectanuu (3a4et, 1ud. JuddepennrpoBanHbIi
3a4eT, IK3aMEH) 3a4er




3. Conep:kaHue QM CHUATIINHBI

Tabnuua 2
Ne Temaruka y4eOHBIX BCTpeu Bunsl aynuropHoit Hroro
paloThI (B aK.4ac.) | ayIUTOPHBIX
- = aK.4acoB
= =
; = II10 TEMC
= =
o -~ S
o> | 29 3
= L= =
8| &8 2
(@]
= 2 S T B
= | E| &8 8§
E o
= & o ¥
E|&|SE5
= |2 |5 EE
1 2 3 4 5 6
1 MonekynapHO-KMHETUYECKask TEOpUs 2 0 0 2
UJIEAIBHOTO Ta3a
2 bpoyHoBcKkoe BUKEHUE 4 0 0 4
3 TepMoauHaMHUUECKUE TapaMETPhI 2 0 0 2
4 IlepBoe Ha4ayI0 TEPMOAUHAMUKHU 2 0 0 2
5 [{uknryeckue mponecchl U TEIIOBbIE MAIIUHBI 2 0 0 2
6 BTopoe Hauano TepMoaAMHAMUKH 2 0 0 2
7 DHTpONHUs 2 0 0 2
8 TpeTbe HaYaJI0 TEPMOJUHAMUKHI 2 0 0 2
9 TepmoaunamMuyeckue GyHKIUN 2 0 0 2
10 OCHOBHBIE MIOHATHUS TEOPUHU BEPOSTHOCTU 2 0 0 2
11 Pacnipenenenune Makcseiia 1o KOMIOHEHTaM 2 0 0 2
CKOPOCTEH U 110 CKOPOCTAM
12 IIpoueccsl mepeHoca B UACAIBHBIX I'a3ax 2 0 0 2
13 VYpasuenus nuddy3un U TEIIONMPOBOTHOCTH 2 0 0 2
14 SIBrIeHMs TIepeHOCca B pa3peKEHHbBIX Ta3ax 2 0 0 2
15 PeanbHble Ta3sl 4 0 0 4
16 ®a30BbII IEPEXO]] JKUIKOCTb—Ta3 2 0 0 2
17 dazoBble nepexosl 1 u 2 poaa 2 0 0 2
18 KonneHcupoBaHHbIE COCTOSIHUS BEILIECTBA 4 0 0 4
19 Kanunnsipuele sBieHus 4 0 0 4
20 PacTtBOpHI 1 KX CBOICTBA 4 0 0 4
Hroro (ak.gacoB) 50 | 0 0 50

4. CucremMa olleHUBaHUS
OO6yuaromumecsi, He HaOpaBmme 61 Oamna B TEYEHHE CEMECTpa WM HE COTJIacCHBbIE C OIICHKOM,
MOJIyYEHHOM MO UTOraM TEKYLIEro KOHTPOJIL B CEMECTpe, MPOXOIAT MPOMEXKYTOUHYIO aTTECTaIUIO
B (hopme nuddhepeHnnpoBaHHOTO 3aUeTa.
[Ipu npoBeneHNM MPOMEKYTOUHOM aTTECTAllUU PE3YIbTATHI, TOJYyYCHHbIE 00YYAIOIUMCS B CEMECTPE,
nepeBoIsATCs B (popMaT TpaJUIMOHHON OLIEHKH B COOTBETCTBHHU CO IIKAJION MepeBoia 6asioB:

— 60 6ayI0B M MEHEe — «HEYJJOBJICTBOPUTEIBHOY;

— o1 61 10 75 GannoB — «yJOBIETBOPUTEIBHO;



— 0T 76 1o 90 6aJIOB — «XOPOIIIOY;
— 01 91 o 100 6ayIOB — «OTIUYHO.

5. Y4eboHo-MeTOoaMUYeCcKOe M HH(POPMALMOHHOE 00ecnieYeHHe TN C UM ILTUHBI

5.1 JIuteparypa:

1. ®usmka. DJIEMEHTBHl MOJEKYISIpHOW (U3MKM W TEPMOJAMHAMHUKU: y4deOHOoe Tmocobue /
cocraBurenu B. fI. YeuyeB [u np.]. — HoBocubupck: HoBocuOupckuil rocymapcTBEHHBIN
arpapublii  yHuBepcuret, 2013. — 141 c¢. — Tekct: osnekrponHsiii. — URL:
https://www.iprbookshop.ru/64799.html (mara ob6pamenus: 21.03.2022). — Pexxum nmoctyma:
JUTSL aBTOPH3HP. TTOJIb30BaTEICH.

2. CuyxuH, [I. B. O6mmwmii kypc ¢usuxu: yuyeOHoe mocobue anst By3oB: B 5 Tomax. Tom 2:
Tepmonuaamuka u MoJieKyssipHas pusnuka. — 6-e uz., crep. — Mocksa: DU3MATIINUT, 2014.
— 544 c. — ISBN 978-5-9221-1514-8. — Tekct: oanekrpoHHsii. — URL:
https://znanium.com/catalog/product/470190 (mata oOpamenus: 21.03.2022). — Pexum
JIOCTYTIA: TI0 TOAIHCKE.

3. Upomo, U. E. 3amaun mo oOmel ¢usmke: ydeOHOE mMocoOue Mg BY30B (U3HUECCKUX
cnenuanbHocTe. — 12—e 3. — Mocksa: Jlabopatopus 3uanuid, 2018. — 432 c. — ISBN 978-
5-00101-112-5.

4. Jlanpmay, JI. H., Axwuezep, A. W., Jlupumu, E. M. Kypc oOmeir ¢usukn: Mexanuka.
Monexynsapnas pusuka. — Mocka: Hayka, 1965. — 384 c.

5. Tenecuun, P. B. MonekynspHas ¢usuka: yaedOHoe mocodue. — 3-e usl., crepeotun. — CaHKT-
[erepOypr: Jlanb, 2009. — 368 c¢. — ISBN: 978-5-8114-1002-6.

5.2 DuiekTpoHHbIE 00pa3oBaTebHbIE PECYpPChI:
He tpebyrores s peanusanuu TUCHUIUIAHBI.

6. CoBpeMeHHBbIE IPO(eccHOHATBbHBbIE 0a3bI JAHHBIX U HH(OPMAINMOHHbIE CIIPABOYHbIE CUCTEMbI:
Basza naguaeix IPR Books. — https://www.iprbookshop.ru/

OnekTpoHHO-Oubmmoreunas cucrema ‘“3HAHUYM”. —  https:/lib.utmn.ru/tpost/mlxo8l6vgl -
znaniumcom

7. JIuneH3HOHHOE M CBOOOJHO pacnpocTpaHsieMoe NMPOrpaMMHoOe oOecneuyeHue, B TOM YHCJIe
0Te4YeCTBEHHOI0 MPOM3BO/ICTBA
MS Office, niatdopma st snekrponHoro o0yuenust Microsoft Teams.

8. Texunueckue cpeacTBa 1 MaTepUATbHO-TEXHUYECKOE 00ecneyeHHe U CHUIITUHBI

MynbpTuMeauiinas yueOHast ay JTUTOPUS JJIs IPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIa OCHAIIIEHA
CIICAYIONIMMU TEXHUYECKMMHU CpEICTBaMU OOyueHHs M 00OpyAoBaHHeM: ydeOHas meOelnb, J0cKa
ayJIUTOpHAs, MYJIbTHUMEIMMHOE TPOCKIMOHHOE M aKyCTHYeCKoe OO0OpyAOBaHHUE, IMEePCOHATIBHBIN
KOMITBIOTED.

AymaTtopust UISL  CaMOCTOSITENTBHOW  paOOThI  OCHAINIEHAa CIEAYIOIIMMH TEXHUYECKHMHU
cpencTBaMu 0O0yueHHs W 00OpynOBaHHMEM: ydueOHas MeOenb, JOCKa ayJuTOpHAas, MYJIbTHUMEIUWHOE
MPOEKIIMOHHOE M aKyCTHYECKOe 000PYAOBaHHE, IEPCOHATBHBIC KOMIIBIOTEPHI.



OI'AOY BO «TromeHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIEHO

3amecTuTesieM TUPEKTopa
OU3NKO-TEXHUIECKOTO MHCTUTYTA
Kpekosbim C.A.

PA3PABOTUHMK

MounTtanapu C.I'.

SJIEKTPUYECTBO 1 MATHETU3M
Pabouyas nmporpamma
JUIs 00y4aroIuXcst [0 HAIPaBJICHUSIM OATOTOBKU
03.03.02 ®usuka, 11 Bcex npoduiieii HarpaBIeHHs TOTOTOBKH;
16.03.01 Texuuueckas Gpusuka, 1y BceX npoduiieil HarpaBIeHHs MOATOTOBKH
dbopMma oOyueHus: ouHas
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1. Ilmannpyemble pe3yabTaThl OCBOEHHUS AUCHUILIMHBI

1.1. Komnerenuuu odyyamwmerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHUS TaHHON IUCHUNJINHBI:
YK-1.

1.2. NHAUKATOPBI H0CTHKEHUS KOMIIETEHINii, COOTHECEHHbIE ¢ TUIAHMPYEMbIMH Pe3yJbTaTaMH
00yueHus:

3HaHUsA: OCHOBHBIC MOHATHS, 3aKOHBI U (HOPMYJIBI ANEKTPHUUECTBA U MAarHETU3Ma, HAyYHBIE METOIbI
(GUBHKH, UX TEOPETUUYECKOE U IKCIIEPUMEHTAThHOE 000CHOBAHUE.

YMeHusi: TPUMEHATh 3aKOHBI M METOAbl (PHM3MKM TpU PpEHICHWH 3aJad TEOPETHYECKOro,
SKCHCPUMCHTAJIIbHOTO W NPHUKIIAJHOTO XapaKTCpa, BBIMIOJIHATH q)HSHHGCKI/IG HU3MCPCHUA U OLCHUBATH
MoJIyd4aCMbIC PEC3YJIbTAaThI, OGOCHOBBIBaTB MCTOIUKY (bI/I3I/I‘-IeCKI/IX I/I3MepeHI/Iﬁ U OLCHUBATH
UX METOJAUYECKYIO TIOTPEITHOCTb.

HaBbIkH: ommcaHusi OCHOBHBIX (M3WYECKHX SIBJICHHW; pEIICHUS THUIOBBIX 3ama4 B 00JacTu
AJNIEKTPUYECTBA W  MAarHeTW3Ma; pabdOThl C MPOCTBIMH  HM3MEPUTECIBHBIMH NPUOOpaMU U
AKCTIEPUMEHTAIBHOM armapaTypoii; o00padoTku U opopMIICHUS PE3yJIbTaTOB SKCIIEPUMEHTA.

2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMILIHHBI

Ta0muma 1
Bun yuebnoit paboTbl Bcero (ak.u.) KoJu-Bo yacos
B ceMecTpe (aK.4.)
4 cemecTtp

OO0masi Tpy10eMKOCTh | 3a4. e]. 2 2

aK.4. 72 72
N3 Hux:
Yacbl ayauTopHOi padoThl (Bcero): 50 50
Jlexun 50 50
[IpakTrueckue 3aHATHS 0 0
JlaGopaTopHble / PaKTUYECKHE 3aHATHS 0 0
0 MOATPYIIaM
Yacel BHeayIMTOPHOM padoThl, BKJIIOYas 22 22

KOHCYJIbTALMH, HHYI0 KOHTAKTHYI0 padoTy
1 CAMOCTOAITEJBHYIO padoTy 00y4aromerocs
Bun npomexxyTouHoii arrecranuu (3a4er, aud. JuddepenurpoBaHHbIi
3a4eT, IK3aMEH) 3a4yer




3. Conep:kaHue QM CHUATIINHbBI

Tabnuma 2
Ne TemaTtuka yueOHBIX BCTpeU Buns! aynuropHoit Hroro
paboTsI (B ak.yac.) ayJIMTOPHBIX
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1. DJIEKTPOCTATHKA 12 0 0 12
2. IToCTOSIHHBIM 3JIEKTPUYECKUM TOK 4 0 0 4
3. DIEKTPONPOBOTHOCTh 8 0 0 8
4. CranunonapHoe MarHUTHOE TOJIE 6 0 0 6
5. Maruneruku 6 0 0 6
6. DJIEKTpOMarHuTHas MHYyKIHS 4 0 0 4
7. IlepemMeHHBIN KBa3UCTALIMOHAPHBIN 4 0 0 4
BIIEKTPUYECKUM TOK
8. VYpaBHeHnus MakcBesa 1 OCHOBHBIE CBOMCTBA 4 0 0 4
3JIEKTPOMArHUTHBIX BOJIH
Hroro (ak.uacoB) 48 0 0 48

4. Cucrema olleHUBAHUS
OOyuaronmecss, He HaOpaBmme 61 Oamra B TedeHHWE cemecTpa WM HE COTJacHBbIE C OIEHKOM,
MOJTyYEHHOUW M0 WUTOraM TEKYIIETO KOHTPOISI B CEMECTpEe, MPOXOIAT MPOMEKYTOUHYIO aTTECTAIUIO
B (hopme audhepeHIMPOBAHHOTO 3aUeTa.
[Ipu mpoBeaeHNN TPOMEKYTOUHOM aTTECTAIIUU PE3YIbTATh, MOJIYYeHHbIE 00yUYaIOIIUMCS B CEMECTpE,
nepeBoAsATCs B popMaT TPAAUIIMOHHOM OI[EHKH B COOTBETCTBHH CO ILIKAJION MepeBo/ia 6aioB:

— 60 6aT0B M MEHEe — «HEYIOBICTBOPUTEIHHOY;

—otT 61 10 75 6ayIOB — «yIOBIETBOPHUTEILHOY;

— 0T 76 10 90 6aJIOB — «XOPOIIIOY;

— 01 91 mo 100 6ayI0B — KOTIUYHOY.

5. YueOHO-MeTOAMYeCKOEe U MH(OPMAIIMOHHOE O0ecTieYeHre JUCHMIITTHHBI

5.1 Jluteparypa:

1. [TonomapeBa, B. A. DnektpuuectBO W MarHeTu3Mm: Kypc Jyekmuid / B. A. Tlonomapesa,
B. A. Ky3pmuueBa. — MockBa: MOCKOBCKasi rOCyAapCTBEHHAs! akaJeMusi BOIHOTo TpaHcnopta, 2007.
— 116 c. — ISBN  2227-8397. —  Tekcr: 3JEKTPOHHBIH. — URL:
http://www.iprbookshop.ru/46357.html (mara oOpamenus: 01.04.2022). — Pexum gocryma:
JUTSL aBTOPU3UD. MTOIB30BaTENCH.
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2. I'punbepr, S. C. DnexrtpuyecTBO W MarHeTusM: ydeOHoe mocoowe / 5. C. I'punGepr,
3. A. Komenes, A. I'. Moucee. — HoBocubupck: HoBocuOUpCcKuii rocyJapCTBEHHbBIH TEXHUYECKUN
yauBepeutet, 2017. — 191 c. — ISBN 978-5-7782-3163-4. — Texkcr: anekrponHsii. — URL:
http://www.iprbookshop.ru/91590.html (mara obpamenus: 01.04.2022). — Pexum gocryma:
JUIsL aBTOPU3UD. N10JIb30BaTEICH.

3. Hepsbun, Bukrop MuxaitioBuu. ®usmka: y4eOHUK Ui CTYIACHTOB BY30B, OOyYaroIIUXCS
N0  XMMHUYECKUM,  XUMHKO-OMOJIOTMYECKUM,  OHOJIOTHUYECKUM U  CEIbCKOXO3SHCTBEHHBIM
cneunanbHocTsM / B. M. lepsioun, B. E. bopucenko. — 2-e uzn., nepepad. — Tromens: M3a-8o Trom.
roc. yH-Ta, 2001. — 656 c.

5.2 DyekTpOHHBIE 00pa30BaTeIbHbIC PECYPChI:
He npenycMOTpeHO HCNOIb30BAHUE B JAHHOW JTUCLIUIUIMHE.

6. CoBpeMeHHBbIE IPO(hecCHOHATBbHBbIE 0a3bI JAHHBIX U HH(OPMAINMOHHbIE CIIPABOYHbIE CUCTEMbI:
Basza naauaeix IPR Books. — https://www.iprbookshop.ru/

7. JIMueH3HOHHOEe M CBOOOJHO pAcCHpPOCTpaHsieMOe NMPOrpamMMHoe olecrneyeHHe, B TOM 4YHCJIe
0TeYeCcTBEHHOI0 MPOM3BO/ICTBA
MS Office, mnardopma st anekTporHOTro 00ydeHuss Microsoft Teams.

8. Texnuveckmne CpeACTBAa U MATEPUAIBHO-TEXHHYECKOE o0ecneyeHue TUCHMIIINHbI
MyneTumenuiiHas yueOHas ayAuTOpHsl UIsl MPOBENEHHUS 3aHATUN JIEKIIMOHHOTO THIIA OCHAIeHa
CICNYIOIMMHA TEXHHUYECKUMHU CpEJCTBaMU OOYYEHHS W O00OpyJAOBaHHEM: ydeOHas MeOenb, JA0cKa
ayIUTOpHAsi, MYJIbTUMEIUITHOE TPOEKIMOHHOE U aKyCTHYeCcKoe 00OpyIoBaHHE, MepCOHAIbHBIN
KOMITBIOTED.

Aynuropust Ui CaMOCTOSITENBHON pa0OThl OCHAIEHA CIEAYIOMMMU TEXHUYECKUMHU CpPEACTBAMHU
o0y4yeHHst U 000pynoBaHHEeM: yueOHast MeOelb, JOCKa ayAUTOpHAs!, MyJIbTUMEINIHOE MPOCKIIMOHHOE
U aKyCTUYECKOE 000PYI0BaHKE, IEPCOHATBHBIE KOMITBIOTEPHI.



