[loKyMeHT noanMcaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue: MUHUCTEPCTBO HA
(®WO: Makyes BaneHTuH AHaTonbeBuY

[lomkHoCTb: 3amecTutens oy EKTOEE] no yyebHoit pabote

[ata nognucanus: 28.06.20 SfiFBg pHOIO 10 ,qaprB
YHUKaNbHbIN nporpaMM%@Pk‘#ﬁﬁﬁHm «MOCKOBCKHH I(

KU 1 BbICIIero obpasoBanus Poccuiickoit ®epepauiu
MBITUILMHCKIH rmian
PHHOTO OFOZPKETHOr0 06pa30BaTeIbHOTO YUPEXK/eHVs BBICIIIETO

Cy[,apCTBEHHBIN TeXHUUeckuil yHuBepcuTeT uMeHy H. O. baymana

a0887579b7e63594¢87851bc1bb030c7 c4482fal(narwon

a/bHBIN MCCIIeloBaTebCKUN YHUBEPCUTET)»

(M® MI'TY um. H.3. Baymana)

3amMe€TUTe b IUPEKTOPA
)/ygeOHoM paGore

M@ MI'TY, u 1, #.2. Baymana
ﬂ.‘f Yo/l / “ ~ MakyeB B.A.

Q}/[«ﬁ» Mas 2023 T.

dakynbreT K «Kocmuueckuti hakyabTeT»

Kadeznpa K6 «Briciiiasi MaTeMaTrKa U (pH3UKa»

PABOYAS ITPOI'PAMMA JUCIIUILINHBI

ABTOD IPOrpaMMBbI:

YcaroB N.W., noueHT (K.H.), KaHAUAAT

dusukKa

TeXHUUeCKUX HayK, iusatov@bmstu.ru



YTBep)kJeHa Ha 3acejaHUU Kadepbl «Bbiciiasi MaTeMaTHKa U pU3MKa»
ITpotokon Ne 6 3acenanus Kagepbl «K6» ot 11.04.2023 1.

[MlesnsikoBa A.A

Hauanbauk Otzena o6pa3oBaTeibHBIX POrPaMM 7 ,
and -

Pabouas rmporpamma oobpeHa Ha 2024/2025 yueOHbIM rof.
[Tporokon Ne 8 3acenanus kadeapsl «K6» ot 09.04.2024 1.
JIuct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHKU.



OI'TIABJIEHHUE

C.
1. IInanupyemsble pe3yabTaThl OOYUYCHHsI MO JUCIUIUINHE (MOYIII0), COOTHECCHHBIC C
IUIAHUPYEMBIMH PE3YJIbTaTaMU OCBOEHUSI 00Pa30BATENBHOM IPOTPAMMBI .......vveereenererareeieenareenees 4
2.  MecTo IUCHUIUINHBI B CTPYKTYPE 00Pa30BATEIBHON HPOTPAMMBIL .....c.uveenrrenreanerenireenreenreenens 7
3. OODEM JIACIIHIIIIIHDBL ....eeeeeeeeeeeeeeeeeeeeeeeeneneeaeseeeseeaennaaaaeeeeeseneennnaaesssesenannnnaaeseeeseenennaaaeeeeeenes 8
4. CopaepkaHue TUCHUILIMHBI, CTPYKTYPUPOBAHHOE IO MOYJISIM YYCOHOW TUCITUTIIIUHBI C
YKa3aHUEM OTBEJICHHOTO Ha HUX KOJUYECTBA aKaJeMUICCKIX WM aCTPOHOMHUYECKUX YaCOB H
BUJIOB YUCOHBIX BAHSITHH ...vveeeuvveeeurreeeiueeesseeenseeesseeessseesssseeessseeansseeensssessssesssssesssssessssessssssessssessnsses 9
5.  Y4eOHO-MeToInYecKOe 00EeCTIeUeHHE CAaMOCTOSTEILHON PA0OTHI CTYICHTOB .....eeevvveenevennnns 16
6. ®DoHJ OIICHOYHBIX CPEJICTB JUISI MPOBEICHUS TEKYIIETO KOHTPOJISI U TTPOMEKYTOUHOM
ATTECTALUU CTYACHTOB IO JIUCIIUTIIIHHE ... veeutteeuteeeteeuteanteeanseesseesseensteenseesseesseesaseenseesssesaseesnneens 17
7. TlepedeHb yueOHOM JAUTEPATYPHI U JOMOJHUTEIBHBIX MAaTEPUATIOB, HEOOXOTUMBIX AJIS
OCBOCHUS JUCIIHAIIIIMHDL ....ccoooviiiiiiiiiiiiii i 18
8. TlepeueHb pecypcoB C€TH UHTEPHET, PEKOMEHIYEMBIX ISl CAMOCTOATEILHON PabOThI pH
OCBOCHHUU JIACIIATIITITHDL ... eeeeeeeeeeee e e e e e e e e et e e e e et e e e e et e e e e e e e e e e e e e e eaan e eeeeeaeeeennnaeeennneeeennnnans 20
9. Metonuueckue ykazaHus JUIsl CTYJIEHTOB IO OCBOCHUIO TUCIIMIUIAHBL ....ccuvveerevreerireeennneeanns 21
10. ITepeuens HHGOPMAMOHHBIX TEXHOJIOTHH, HUCITOJIb3YEMbIX TTPH U3YICHUH JUCIIUILTAHBI,
BKJIFOYAs TIEPEUEHb MPOTPaMMHOT0 00ecIieueHHsI, HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM U
TMPOPECCHOHATBHBIX 083 JTAHHBIX ....eevuvreerurreesureeenuseeensseeensseeessseesnsseesnsseesssseessssesssssesssseesssseesssseesnns 23

11. Onucanue MatepuaibHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM I U3yUEHUs TUCIUILIAHEI..24



1. INTAHUPYEMBIE PE3VJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IINIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUS OBPA3OBATEJBLHOM ITPOI'PAMMBI

Hacrosmas paGoudas nporpamMma JTUCHUIUIMHBI YCTaHABIMBAeT TPEOOBaHUS K 3HAHUSIM
U YMEHUSAM CTYAEHTa, a TaKXKe ONpEeAeNseT COJACpKaHWE M BUABl YYEOHBIX 3aHATHH U
OTYETHOCTH.

[IporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBareiabHbIM cTanaapToMm (CYOC 3++) o
HaINpaBJICHUIO TIOATOTOBKH (ypoBeHb OakanaBpuara): 09.03.04 «[IporpaMMHasi HHKEHEPHS;

* OcHOBHOW mpodeccuoHaTbHON 00pa30BaTeIbHON MPOrPaMMOM IO HaINpaBICHHUIO
noaroroBku 09.03.04 «IIporpaMMHas HHKEHEPUS»;

* YueOHbpM mmanoM MI'TY um. H.O. baymana no nanpasienuto moaroroku 09.03.04
«IIporpamMmmHasi UHKEHEPHS».

[Ipy  ocBOGHMM  JWUCHUIUIMHBI IUTAHUpYeTCs  (opMUpOBaHME  KOMIETCHIMH,
npeaycMoTrperHbslx OIIOIT na ocnoBe CYOC 3++ mno HampasineHutro noarotoBku 09.03.04
«IIporpammuast uHkeHepus» (YpoBEHb OakanaBprara)

Ko xomnerenuun Dopmympo
10 CYOC 34+ YJIMPOBKA KOMIIETEHIIUN
Oo6menpodeccHoHATIbHbIE KOMIIETEHIMU COOCTBEHHbIE
Crnioco0eH nprUMEeHSTh €CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHbIE
OIIKC-1 3HAHUs, METOJbI MATEMATUYECKOT O aHAJIN3a U MOJAEIUPOBAHHUS,
(09.03.04) TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO UCCIIEI0BAHUS B
poeCCHOHAIIBHON e TETHHOCTH
CriocobeH pemiate CTaHAapTHBIE 3a/1a4i TPOPecCHOHATBHON
OIKC-3 JeSITEIbHOCTH Ha OCHOBE MH(OPMAIIMOHHOMN 1 OubInorpapuieckon
(09.03.04) KyIBTYpbI C IPUMEHEHHEM I/IHq)opMauHOHHo—KE)MMyHI/IKauHOHHLDE
TEXHOJIOTHI U ¢ y4ETOM OCHOBHBIX TpeOOBaHUH MH(DOpMaLIMOHHOM
0e301macHOCTH

JUia KaTeropuil «3HaTh, yMETb, BIAACTb» IUIAHUPYETCS JOCTH)KEHHE pE3YJIbTaTOB
oOyuenus (PO), BHoOcCAmMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKJIaAg B (opMmupoBaHHE
KOMIIETEHIIMH,  NPeAYCMOTPEHHBIX  OCHOBHOW  HpodecCHOHAIbHOM  0Opa3oBaTeIbHOMN
POrpaMMoit (Tabm. 1).



Tadoauna 1. Uaaukatopel 1OCTHKEHUS KOMIIETCHIIUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmysnpoBka

HNuaukaTopsl

@DopMbI U METOIbI 00YUYEeHHUS, CTIOCOOCTBYIOIIHE
(hopMHUpPOBAHMIO M PA3BUTHIO KOMIIETEHIIHMHU

OIIKC-1

(09.03.04)

CrniocoGeH npuMeHsITh
€CTECTBEHHOHAYUYHBIE U
oO1IeHKEHEPHbIE 3HAHUS,
METO/Ibl MATEMATUYECKOTO
aHalM3a U MOJICTMPOBAHUS,
TEOPETHUYECKOTO U
AKCIIEPUMEHTAILHOTO
HCCTIEOBaHUS B
npodeccnoHaNbHOM IeATEIbHOCTH

3HATH

- MCTOABI MATECMATUYCCKUX, CCTCCTBCHHOHAYYHBIX 1
OOIIENH)XEHEPHBIX JTUCIHILTHH, UCTIOIb3YEMbIE JIJIS
pelIeHMs 3a/1a4 aHAJTU3a M TPOCKTUPOBAHHUS
WH(POPMAIIMOHHBIX CHCTEM Pa3IMYHOT0 HA3HAUCHUS HITH
X KOMIIOHCHTOB

YMETb

- IPUMCHATH CCTCCTBCHHOHAYYHBIC U 06HICI/IH)KCHCPHI)IC
3HaHUS, METOJIbl MATEMATHYECKOTO MOJICIIMPOBAHMS,
aHaM3a, U CHHTE3a, TEOPETHYECKOTO U
AKCIEPUMEHTAIBHOTO HCCIICIOBAHUS B
podecCnOHATLHOM IeATEIIBHOCTH

BJIAJIETH

- HaBbIKaMU IIPUMCHCHUSA CCTCCTBCHHOHAYYHBIX 1
OOIIENH)XEHEPHBIX 3HAHUN, METOJIOB MATEMAaTHIECKOTO
MOJICIIMPOBAHMS, aHAIIN3a, U CHHTE3a, TEOPETUIECKOTO U
AKCIIEPUMEHTAJIBHOTO HCCIICIOBAHUS B
poheCCHOHATBHON EATETLHOCTH

®opMbl 00yUeHHS:

®dpoHTaNbHAS U TPYIIIOBas (OPMBI.

MeToabl 00y4eHus:

CrnoBecHblit MmeTo o0ydenwus (JIekiun)

Mertoapl mpakTuueckor padboTel (CeMuHaphI)
Haomronenue u McciieqoBaTeiibCKAil METOL
(JTaboparopubie pabOTHI)

Mertoa npobsemuoro ooydenusi(CamocrositebHas
pabora)

AKTHBHBbIE H HHTEPAKTHBHbIE METOIbI 00yYeHHUSI:
00CYX/ICHUE MPAKTHUECKUX IPUMEPOB HA JICKIHSIX H
ceMHUHapax

OIIKC-3

(09.03.04)

CniocobeH periaTh CTaHAAPTHBIE
3a/1a4u IPOPEeCCHOHAIBHON
JesITeIbHOCTH Ha OCHOBE
MH(OPMALIMOHHON U
oubnuorpaduyeckoit KyabTypsbl ¢
pUMEHEHHEM UH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH
U C YYETOM OCHOBHBIX TpeOOBaHMIA
nH(OpMaMOHHON 6€30MacHOCTH

3HATDH

- IPHEMBI U METOJIbI PEIICHHsI CTAaHIAPTHBIX 3a/1a4
poeCCHOHATILHOM 1eATeNbHOCTH

YMETbH

- pemarth CTaHJIapTHBIE 33a4H MPo(hecCHOHATbHON
JESITeTPHOCTH HAa OCHOBE MaTeMaTHYeCKOH,
nHGOPMALMOHHOM 1 6ubnorpaduyeckoit KyabTyphl ¢
MpUMEHEHHEM MH(POPMAaITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH U C yU€TOM OCHOBHBIX TPEOOBaHMI
nH(OPMaLIMOHHON 6€30MacHOCTH

BJIAJAETH

®opmbI 00yueHHA:

®poHTanbHas ¥ rpynmnoBas GopMel.

Metoabl 00yueHus:

CnosecHblil MeTo 00ydenus (Jlexiun)

MeTosl mpakTudeckoi padoTsl (CeMUHapHhI)
Haomronenne n UccnenoBarelbCKUA METOT
(JIaGopaTopHblie pabOThI)

Merton npobiemuoro ooydeHusi(CamocrosiTeTpHas
paborta)

AKTHBHbIE H HHTEPAKTHBHbIE METObI 00YUeHUsI:
00CYX/IeHUE MPAKTHUECKUX NIPUMEPOB Ha JICKIUSIX U




2

- METOJIMKAMH PEIICHHsI CTAaHIAPTHBIX 3a/1a4 CeMHHapax
npodeccnoHaNbHOM IEeATEIbHOCTH Ha OCHOBE
MaTeMaTH4eCKOM, HH(POPMALIMOHHON 1
oubnmorpaduueckoil KyJbTypbl C IPUMEHEHUEM
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHN U C
y4eTOM OCHOBHBIX TpeOOBaHUN HMHGOPMAITMOHHOMN
0e301macHOCTH




2. MECTO /JUMCHOUIUVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

Hucuummuaa BxoauT B Onok bl «Jucuummuael  (MOgynn)» oOpa3oBaTelbHOM
nporpamMmsbl OakaiiaBpuara o HanpasiaeHuto 09.03.04 «[IporpamMmmMHas HHXEHEPHUS.

N3yuenne AMCHMIUIMHBL TpeANojaraeT MpeaBapUTEIbHOE OCBOCHHUE CIEAYIOIIUX
JTUCIUILINH y4eOHOr o IUIaHa:

— Maremaruka

— MaremaTuyeckuil aHanus3

OcBoeHHe JaHHOW TUCIHUIUIMHBI HEOOXOAMMO Kak MpEALIEeCTBYIONIee i CASAYIOUINX
JTUCITUTINH 00pa30BaTeIbHOM MTPOTrPAMMBI:

— DNeKTpOTEeXHHUKA U AJIEKTPOHUKA;

— Teopernyeckas MexaHUKa;

OcBoeHue y4eOHOM TUCIUILUIMHBI CBSI3aHO ¢ (POPMHUPOBAHMEM KOMIIETEHLUN C y4ETOM
Matpuiel  komrerenuuii OIIOIl nmns  wanpaenenust (ypoBeHb OakamaBpuara): 09.03.04
[TporpaMMHasi UHXEHEPUS .



3. OBBEM JUCHUIIJINHBI
O6mwmit o0BeM IUCHUIUIMHBI COCTABJSIET 7 3a4eTHBIX eauHul  (3.e.), 252
aKaJeMHYECKHX yaca (189 ACTPOHOMHUYECKUX 4acoB). B TOM 4yHClIe:

1 cemectp — 3 3.e. (108 ak.4.), 2 cemectp — 4 3.¢. (144 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTUHEI IO BHJIaM yUeOHBIX 3aHATHI (B aKaJJIEMUYECKHIX Yacax)

O0bem 1o cemecTpam, aKal. 4.
. KosmuecTBo ceMecTpOB 0CBOEHHS
Buabl yueOHol padoThl
Bcero AU CIHUILINHbBI
1 2

O0beM AUCIUTUIMHBI 252 108 144
AyautopHasi pabora* 108 54 54
Jlexumu (JI) 72 36 36
Cemunapsl (C) 18 18 0
JlaGopaTtopHubie padoTs (JIP) 18 0 18
CamocrositesibHas padora (CP) 144 54 90
HpOp&?OTKa yueOHOro Marepuana 9 45 45
JeKIAN
IToaroroBka k ceMruHapam 2.25 2.25 0
Brimonnaenue pacueTHo-rpaduyueckon 63 30 33
paboThI
[ToaroroBka K 1a00paTopHBIM paboTam 10 0 10
ITonroroBka K sK3aMeHy 30 0 30
IToaroroBka pedepara 3 0 3
Jpyrue Buapl caMocTosTeNbHON paboThl | 26.75 17.25 9.5
Buja npoMeKyTOYHOM aTTecTalNu 3auér IK3aMeH

*B TOM uHclie, B (popMe MPAKTUUECKOH OATOTOBKH



4. COJEPXKAHUE JUCIHUIJINUHBI, CTPYKTYPUPOBAHHOE 11O MOJYJSAM YYEBHOW JUCIUAIIINHBI C YKASAHUEM

OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHSATUI
Tabauua 3. ConepkaHue TUCIUILUIUHBI
Bunel 3anaruii*, yacel Komnerenuuu, Tekymuii KOHTPOJIb Pe3yJbTATOB 00y4eHHs
3aKpenieHHbIe 32 Banas
Ne i/ Tema (Ha3BaHueE) MOAYJISA o
( ) Y J C JIP CP | Temoii (koxmo CYOC Cpox DopmblI (Mun/
34+4) (nenenst) MaKc)
1 cemectp
PacuerHo-Tpaduaeckas
M M 6 pabota 10/17
1 CXAHHIKA. VICXAHIICCKHE KOJCOAHHA 12 6 0 18 | OIKC-1, OTKC-3 6 PacueTHo-rpaduyeckas 11/18
Y BOJTHBI
pabota
HUTOrO: 21/35
PacuerHo-Tpaduaeckas
2 Mouexyxapras dusmia 12 6 0 18 | OIIKC-1, OTIKC-3 12 pa6ora 21735
TEepPMOJIMHAMHUKA
HUTOI'O: 21/35
PacuerHo-Tpaduaeckas 18/30
3 DNeKTpoCTaTHKA. 12 6 0 18 OIIKC-1, OIIKC-3 18 pabota
HUTOI'O: 18/30
HUTOI'O 3a cemecTp 36 18 0 54 - - - 60/100
2 cemecTp
PacuerHo-rpaduueckas 915
4 [ToCTOSIHHBIN 2JIEKTPUUECKHUI TOK 12 0 3 20 | OMKC-1, OTKC-3 6 pabota 6/10
DNEeKTPOMAarHETH3M JlabopatopHbie paboOThI
HUTOI'O: 15/25
PacuerHo-rpaduueckas
ONeKTpOMarHUTHBIE KOJIeOaH!Us U aboTa NS
5 HEKIP . 12 0 8 | 20 | OIKC-1,0MKC-3 12 b 6/10
BOJIHBEL. BoiHOBas onTrka JlaGopaTopHble paboThI
HUTOI'O: 15/25
KBanroBas npupoaa uziaydeHus. Pedepar 3/5
6 DJIeMEeHTHl KBaHTOBOW (DU3UKH U 12 0 2 20 | OIIKC-1, OIIKC-3 18 PacuerHo-rpaduueckas 6/10
($u3MKK aToMa | siapa. pabora




JlaGopaTopHble paboThI 3/5
HUTOrO: 12/20
7 OKk3aMeH - - 30 - 18/30
HUTOI'O 3a cemecTp 36 18 90 - 60/100

*B TOM YHCIIe, B (hOpMe MPAKTUIECKOH TOATOTOBKH

10




CoaeprxkaHue JUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOIYJIsIM)

Ne,
n/n

HaunmeHoBaHue MOayJisl, COlepPKaAHHE

Yacebl

Mexanuka. MexaHnndecKue KojJe0aHus U BOJHbI

Jlexknuu

12

1.1

OCHOBBI KJIaCCHYECKOH MEXaHUKH

Beenenne. Kunemarnka Touku. CKOpPOCTh TOYKH. YCKOPEHHUE M €ro
coctaBisromMe. Bunel aBumkeHuit Touku. KunHemarwka tBepaoro Ttena.
Bunel nBrokeHuid Tena. YTI0OBbIE M JIMHEHHBIE XapaKTEPUCTUKU TBEPJIOTO
TeJa, BPAIAIOIIET0Cs] BOKPYT HEMOABUKHOM OCH, CBA3b MEXIY HUMHU.

1.2

Macca. Cuna. 3akonsl HetoTona. [Ipenenbl X IpuMEHUMOCTH.
Mexanuyeckas cuctema. Y paBHEHHE U3MEHEHUS UMITYJIbCA CUCTEMBI.
I{enTp Macc. 3aKOH COXpaHEHHs] UMITYJIbCA.

1.3

I[I/IHaMI/IKa BpamiaTeJbHOro ABHKCHUSA . 3aKoHBI COXpaHEHUs
HMITYyJIbCa, JHCPIruH. MoOMEHT cHIBl U MOMEHT HUMITYJIbCaA OTHOCHUTCIIBHO
TOYKHU U OTHOCHUTCJIIbPHO OCH. YPaBHeHI/Iﬂ HU3MCHCHHUA MOMCHTA HMITYJIbCa
MaTepHaHBHOﬁ TOYKM M MEXaHUYECKOH CHCTEMBI. 3aKOH COXpaHCHUA
MOMCHTA UMITYJIbCA.

1.4

Pabota cubl. MomuocTs. Kunernueckas sneprus. KoncepBaTtuBHbIe
cunbl. [loreHunanbHas sHeprus. Y paBHEHU U3MEHEHUSI KHHETHYECKON U
MEXaHUYECKOU SHEPruid. 3aKOHBI COXPaHEHUS] MEXaHUYECKOW YHEPTUH U
nostHoU sHeprun. CoyaapeHus Tell.

1.5

JluHaMuKa TBepAOro Tejga. MOMEHT WMIyJIbCca TBEPIAOrO Teia
OTHOCHUTENIbHO OCHU. MOMEHT MHepIuu. MOMEHTbl MHEPLUUU MPOCTEHIINX
ten. Teopema Illreiitnepa — ['roiireHca. YpaBHEHUE JUHAMHUKH
BpallaTeNIbHOTO  JABWKEHUS  TBEPJOTO  Telda  OTHOCHUTEIBbHO  OCH.
Kunernueckass sHeprus Bpamaromerocsi tena. Pabora cuil M MOIIHOCTh
MIpY BpalICeHUU Tela.

1.6

Kunernueckas sHeprus Bpaiaromierocs teaa. Pabora cuia 1 MOITHOCTB
IIpY BpallleHUH Tena. 'mpockor.

CemuHapbl

Cl.1

Cucrembl KOOpAMHAT: TpaBas U JeBas; HpsMoyroipHas ([ekapra),
HWIMHIpUYECcKas, ceprudeckas, MnoyispHas, acTpoHomuueckas. [Tpumepsl.
Cuctemsl otcuera (CO), Teno otcuera. [IpoctpancTBeHHO-BpeMeHHbIE CO.
Huepuuansuas CO. I'ennonentpuueckas cucrema KonepHuka.
Wneanuzannuy — MaTepuainbpHas TOYKa. Buabl IBH)KEHUI: MOCTYNATENBHOE,
BpalareiabHOe, KpUBOJIUHEIHOE.

VYckopeHus: KacateabHOe, HopMaibHOe. KnHeMaTHka paBHOIIEPEMEHHOTO
JBUKEHMS: TIOCTYNATENbHOT0, BPAILlaTeIbHOTO.

KpuBosnHeliHoe nBmxkeHne. BpamarenbHoe IBHKEHHUE.

Cl.2

Jrnnamuka. 3akoHbsl HproTOHA, onpenesieHusl KOi-BO MaTE€pUuH, UMITYJIbCa,
MOMEHTA KOJINUECTBA ABMKEHUS. TBepaoe teno. [[luHamuka TBepIoro rena.
['mpockorn 1 ero NpUMEHEHNE B TEXHUKE.

C13

Hecxxumaemass >xumgkocth TpyOka Toka. YpaBHEHHE HEpa3pbIBHOCTH.
VpaBuenue bepuymm. IlogbemMHas cuna W CONPOTHUBICHUE KpbLia
camoneta. Llupkynsauus Bektopa ckopoctu. [Ipodeccop JKykoBckuii o
pacyeTe MobeEMHOM CHIIBI M COTIPOTUBIICHUS KPbLIA.

CamocrosiTesbHasi padoTa

18

CPl1.1

ITpopaboTka yuebHOTO MaTepuana JeKInun

1.5

CP1.2

IToaroroBka k ceMruHapam

0.75

11




CP1.3

Brimonaenue pacuetHo-rpaduueckon paboThl

12

CP1.4

Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI

3.75

MO.]IeKy.]IﬂpHaﬂ (1)I/I3I/IK21 U TEPMOAMHAMHKA

Jlexknuu

12

2.1

MousekyJsipHasi pu3uKa U TEPMOAMHAMHUKA

Tepmoaunamuyeckue napamerpsl. TepMoaHHAMHUECKOE PABHOBECHE.
VYpaBHEHHE COCTOSHUS UAEaIbHOro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHOM T€OpHH HeaIbHOro raza. AOCOIIOTHAs TeMIleparypa.

22

3akon MakcBesia 0 pacipeieJIeHMH MOJIEKYI UI€aIbHOTO Ta3a 1o
CKOpPOCTSIM. XapaKTepHbIE CKOPOCTU MOJIEKYJI raza. bapomerpuueckas
dbopmyna. Pactipenenenue bonpiimana.

23

SBienus nepenoca: nuddysus, BHyTpeHHEE TPEHUE, TEITIONPOBOTHOCTb.
3akoHbl 3TUX siBieHud. CpenHss JyiMHa CBOOOAHOrO Ipodera MoJIeKyI
ra3a. 3aKoH paBHOMEPHOTO pacIpeIeIICHIs SHEPTUHU TI0 CTETICHSIM CBOOO,IbI
MOJICKYJI.

24

BHyTpeHHss sHeprus uaeainbHoro rasza. Pabora raza u Koiu4yecTBo
Teru1oThl. [lepBoe Hayano TepMOJIMHAMMKH U €r0 IPUMEHEHHE K
n30mpoIeccam ra3a. AanadaTHyecKuii mporecc.

2.5

JHTPONUSA U ee CTATUCTHYECKHUil cMbIcia. Bropoe Hayaiio
TEPMOJIMHAMUKY U €r0 CTATUCTUYECKUN CMbICI. TpeThe Havaso.
Tennoseie aurarenu. [ukn Kapuao u ero KIIJI. OTKpbITbIE CUCTEMBI.
Camoopranuzaius B IpUpoJIe.

2.6

Bsaumoneicteue Mexay Mosekyinamu. Peanbable rasel. CoknKeHHE ra3os.
CsoiicTBa xxujkocteil. [loBepXHOCTHOE HATSYKEHUE U KaUJUISIPHbIE
aBneHust. Tumsl kpuctamuioB. AMopgHbIe Tena. Pa3oBble MePexXo/Ibl.
JlnarpamMma cOCTOSIHUS.

CemuHapsl

C2.1

HaBnenue, o0beMm, Ttemmeparypa. TepMOIMHAMUYECKOE paBHOBECHE.
Hlkaner temnepatyp. Ilonsatue - Ttemnora (ompenenenue). Mopenb
uaeanpHoro raza. Crenenu cBoboabl. YpaBHeHue Maiiepa. MonsipHas u
yaenbHas TemiaoeMkocTH. M3ompoueccwl. Ilpumenenune 1-ro Hauana
TEPMOJMHAMUKH K n3onponeccam. Pabora naeanpHoro rasa.

C2.2

[Ipsimoii u oOpatnble nukibl. Padora nukna. Hukn Kapuo. KIIJI. Pabora
LUKJIA XOJOAWIBHOM MalIMHBL. XO0JIOAONPOU3BOJUTEIBHOCT. 3aKOHBI
COXPAHEHMsI PHEPTUU B 3aMKHYTOM M Pa30MKHYTOH (OTKpBITO) cucTemMax.
Ourtponus. Tperbe Hauano TepmoanHamMuku (Teopema Hepuera).

C23

VYpaBHEHUs peasibHOTO Tra3a. [[narpaMma coCTOSIHUA peaqbHOrO rasa.
®da3zoBeie mepexoabl. PaBHoBecwe ¢a3. I[lpaBuno MaxkcBemna s
paBHOBecus ¢a3. [logbeM KUIKOCTH B KamWJUIsIpax. TenmoBsie TPyObl U UX
MpUMEHEHHEe B TeXHUKe. TBepapie Tena — aMopHBIE M KPUCTAIIBI.
CtpoeHne u cBoMcTBa KpucTaiuioB. Da3oBbIe Iepexoaa BTOPOro pojia.

CamocrosiTesbHasi padora

18

CP2.1

[TpopaboTka yueOHOTO MaTepuaia JEeKIHi

1.5

CP2.2

IloaroToBka k CCMHUHapam

0.75

CP2.3

Brinonnenune pacuetHo-rpaguueckoi paboThl

CP2.4

Jlpyrue BUJIbl CAMOCTOSITENIbHOM PabOoTHI

6.75

DJIEKTPOCTATHKA.

Jlekmuu

12

3.1

HaHpﬂ}KCHHOCTB SJICKTPHUYCCKOTI'O IOJISA U DJICKTPUICCKOC CMCIICHUC.

12




Teopema ["aycca aiist anekTpoctaTuueckoro nodjst. [Ipumepsl pacyera
3JIEKTPOCTATUYECKUX TOJIEN.

3.2

HOTGHI_[I/IaJ'I OJICKTPOCTATHUYCCKOI'O I10JI4. CBs13b HaIIPsAKCHHOCTHU
OJICKTPOCTATUYCCKOI'O IOJIA C PA3SHOCTHIO IOTCHIIMAJIOB

33

Husnexktpuku. [lonspuzanusa. Cernerosnexktpuku. [IpoBogHuku B
EKTPOCTATUYECKOM M0JIE. DIEKTPOCTATUUECKAs] MHTYKIIUS.

34

9J'IGKTpI/I‘l€CKaSI €MKOCTbD. KOHI[GHC&TOpBI. 9HCpFI/I${ 3apsAKEHHOI'O
IMPOBOAHMKA, KOHACHCATOPA M DJICKTPOCTATUUCCKOI'O ITOJIA.

3.5

[IpaBuna Kupxroda st pa3BeTBICHHBIX 3JIEKTPUUYECKUX TeTIel. 3aK0H
Jbxoyns — JleHna. DneKkTpuueckue TOKM B METAJUIAX, BAKyyMeE U rasax.

3.6

Krnaccuueckast Teopus 31eKTpOIPOBOAHOCTH METAJIOB. DJIEKTPOHHAS
smuccus. ['a30Bblil paspsj, miazma.

CemuHapbl

C3.1

CuinoBas ¥ HEpreTU4ecKasi XapakKTepUCTUKN MIEKTPOCTATUYECKOTO TTOJIS.
IIpuHuun cynepno3uuuu nosied. HanpspkeHHOCTh OISt U €ro MHAYKIMS,
CBS3b Mex1y HHMMU. Pabota B anekTpoctarndyeckoMm moje. I[Ipuznaku
IIOTEHIMAIBHOTO N0JIA. [ pagueHT noss.

C3.2

CrenieHb MOJSPU3ALMH. Ounepruss nons. PabGora mnoss. ITorox
HalpshDKeHHOCTH nodisl. Teopema [Maycca [uist 3JIeKTpOCTaTHYECKOIO ITOJIS.
Pacuer noneii ¢ nomomisio TeopeMsl ["aycca.

C33

O/IC. Pacyer 3neKTpUUECKHUX LieNed MOCTOSHHOIO Toka. MeToJ paBHBIX
NOTEHIMANIOB /ISl pacyeTa Ienu. TokK KOpOTKoro 3ambikanus. [IpaBuma
Kupxrogpa. Omeir Modde-Mumnnkena. Pacder CKOpoCTH 3JEKTPOHOB B
IIETH TIOCTOSIHHOTO TOKA.

CamocrosiTesibHas padora

18

CP3.1

ITpopaboTka yuebHOrO MaTepuana JeKIun

1.5

CP3.2

IToaroroBka k ceMruHapam

0.75

CP3.3

BrinonHenune pacuetHo-rpaguueckoi paboThl

CP3.4

Jlpyrue BUJbl CAMOCTOSITENIbHONM PabOThI

6.75

IlocTOSIHHBIN TEKTPHYECKHH TOK DJIEKTPOMATHETH3M

Jlekuuu

4.1

Onekmpuueckuti mox. Cuiia ¥ INOTHOCTb TOKa. CTOPOHHME CUJIBIL.
DNEeKTPOABMKYIIAsI CUJIa U HaIlPsHKEHHUE.

4.2

3axon OMa B uHTEerpasibHOM U 1uddepeHranbHoi popmax
CornpotuBiieHre NpoBOAHUKOB. 3akoH Jlxkoymns-Jlenna. 3akon Bunemana-
®panua.

4.3

DeKTpOIBMKYILAsl CHJla HcToOuHUKa Toka. [Ipasuna Kupxroda.
[IepemenHsbIl TOK. UTHAYKTUBHOE, EMKOCTHOE COITPOTHUBIICHHS U MIOJTHOE
conpotusiieHue B 1enu R-L-C. Casur a3z Mexy TOKOM M HapsKEHUEM
Ha MHAYKTUBHOCTU M €MKOCTH. JlMarpaMMBbl HapsDKEHWM U TOKOB.
Pe3oHaHCBI HAIIPSKEHUS U TOKA..

4.4

BekTopsl MarHUTHOW MHIYKIIMHA U HATPSHXKEHHOCTH MAarHUTHOTO TIOJIS.
3akoH buo — CaBapa — Jlannaca. Teopema o HIMpPKYISLUKA BEKTOpa
MarHuTHON MHAYKIIMU. MarHuTHBIE TIOJIS IPSIMOTO TIPOBO/IA M COJIEHOUIA C
TOKOM. 3aKOH AMIiepa.

4.5

JIBu>KeHHe 3apsKeHHBIX YaCTUIL B AJIEKTPUYECKOM M MarHUTHOM TOJISIX
Cuna Jlopenua. Dddexr Xomna. MarautHslii notok. Teopema ["aycca mist
MarHuTHoro noss. PaboTa o nepemerieHno KOHTypa ¢ TOKOM B
MarHuTHoM nodje. 3akoH Papanes. Camonnaykuus. THAYKTHUBHOCTD.
NuaykTuBHOCTH cosieHOMAA. B3auMHass MHAYKIMSA. DHEPrusi MAarHUTHOTO

13




T10JI4.

4.6

MaruuTHbIE CBOMCTBA BeleCTBA. J(Ma- 1 mapaMarHeTU3M.
Hamarunuennocts. deppomarueTuku, UX Npupoaa U CBOMCTBA.
[Ipennonoxenusa Maxkcsemia. BuxpeBoe anexkrpuueckoe nose. Tok
cMenieHus. YpaBHeHuss MakcBesia Juisi 3JIEKTPOMarHUTHOTO TOJIS B
WHTETPAITbHON (hopMme.

JlaboparopHblie padboThI

JIP4.1

N3mepenne TUaIeKTpUuYecKON TPOHULIAEMOCTH JUIEKTPUKOB.

JIP4.2

I/I3yquI/Ie MAarHuTHOI'O 1oJig COJICHONJa C IIOMOIIBIO AaTYHUKa Xomnna.

CamocrosiTesbHasi padoTa

CP4.1

ITpopaboTka yuebHOrO MaTepuana JeKInun

CP4.2

IloaroroBka k 1abopatopHbIM paboTam

CP4.3

Brimonnenue pacueTHo-rpaduyeckoi paboTs

CP4.4

Jlpyrue Buapl CaMOCTOSITENBHON pabOThI

3HeKTp0MaFHI/ITHbIe K0JIe0aHus M BOJHBI. BosiHOBas onTHKa

Jlekuu

12

5.1

T'apmonuueckue xonebanus. JluddepeHnnaabHbie ypaBHEHUS CBOOOTHBIX
W 3aTyXalolux KoyieOaHWs B KoJieOaTelIbHOM KOHTYpe. BBIHYXIEHHBIC
kosebOanus. Cinoxenne konebanuii (ouenus, purypsl Jlnccaxy).

5.2

Boanwi. BomHoBoe neuxkenue. [1mockas rapmonndeckast BOJHbIL. J[imnHa
BOJIHBI, BOJTHOBOE YHCJI0, ()a30Basi CKOPOCTh. Y paBHECHHUE BOJIHBI.
OnHOMEpHOE BOJTHOBOE ypaBHEHUE. YTIPYTHe BOJIHBI B T'a3aX KUJIKOCTAX U
TBEPJBIX TeJax. DIIeMeHTHl akycTuku. D ekt omnepa. YabTpa3Byk u
€ro MpPUMEHEHHUE.

53

OnexmpomacHumuvie 801Hbl. IKCIEPUMEHTATHHOE TTOTYICHUE
3JIEKTPOMArHUTHBIX BOJIH. X cBoiicTBa M BUbl. OCHOBHBIE CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH. DHEPTETUUECKUE XapaAKTEPUCTHKU
AJIEKTPOMArHUTHBIX BOJIH. Bekrop IloliHTHHTA.

54

Humepgepenyus eonn. VIHTephepeHIMOHHOE TOJE OT JIBYX TOUYEUYHBIX
HCTOYHHUKOB. Oneit IOmnra. Wntepdepomerp MaiikenbcoHa.
HNurepdepentius B ToHkux rmieHkax. Crosuwe BoiHbL HHTEpdepomeTp
®abpu- Ilepo.

Jugpaxyus eonn. Ilpunnun I'olirenca-®penens. Judpakuns Openens Ha
IIPOCTENIINX Iperpajax

5.5

Hudpaxaus @paynrodepa. udppakuonHas pemerka Kak CleKTpalbHbIN
npubop. Ilonarme o rojorpagpuyeckoM MeTOJE TOJy4YeHHs U
BOCCTAQHOBJICHUSI N300pakeHUI.

Lonapuzayus éonn. PopMa U CTENIEHD MOJIIPU3ALUN MOHOXPOMATHYECKUX
BOJH. [lonmydeHne 1 aHanu3 TMHEHHO-NIOJIIPU30BAHHOTO CBETA. JIMHEHOe
JBYJy4EIIPETOMIICHUE.

5.6

[Ipoxoxkaenne  cBera  4epe3  JIMHEHWHbIE  (a30Bble  IJIACTHHKHU.
HckyccTBeHHass ONTHYECKas AHU30TPONUA. OJEKTPOONTHUYECKHE U
MarHUTOONTUYECKUE IPPEKTHI.

Lucnepcus céema. INeKTpoHHAs Teopus aucnepcuu ceera. Ilornomenue
cBera. CHOHTaHHOE M BBIHY)KJICHHOE H3llyueHue. Jlazepsl.

JlabopaTopHbie padoThl

JIPS.1

I/I3y‘-ICHI/IC BBIHYKACHHBIX 3JICKTPOMATrHUTHBIX KoJIeOaHHMiA.

JIP5.2

W3ydenue rucrepesrca peppoOMarHuTHBIX MaTepHAIOB.

CamocrosiTesbHasi padoTa

CP5.1

[TpopaboTka yueOHOTO MaTepuaia JEeKIHi

14




CP5.2 | IloaroToBka K 1a00paTOpHBIM paboTaM 4
CP5.3 | BemmonHenue pacueTHO-rpaguaeckoil paboThl 12
CP5.4 | Jlpyrue BUIbl CAaMOCTOSTEIIBHONW PaOOTHI 2.5
6 KBanToBasi npupoaa usjiydeHusi. JJieMeHTbl KBAHTOBOW QU3MKHU U
(pu3uKHM aTOMA M siApa.
Jleknun 12
Tennosoe uznyuenue n ero xapaktepucTuku. 3akoHbsl Kupxroda, Credana
61 |~ Bonbumana, 3akoH cMerienust Buna. A6conmotHo yepHoe Teno. Dopmyna ’
Penes-/[xunca u «ynbrpaduoneronas katactpoday. @opmyna [lnanka ps
TEIJIOBOr0 u3inydeHus. [Iupomerpsl.
6.2 Bunsl porosnexkrpuueckoro spdexra. Buemnnii pororddexr. YpaBuenue )
) OiHTeiHa as porodddexra
DKCIIepUMEHTAIbHOE  MOATBEP)KIACHHE KBAaHTOBBIX  CBOWCTB  CBeTa.
63 [Tpumenenne ortordpdexra. OTOHBI, UX PHEPTUS U UMITYJIbC. JlaBieHne 2
' ceta. Dddexkr Komnrona. EAMHCTBO KOPIMYCKYISPHBIX U BOJIHOBBIX
CBOMCTB CBETA.
Oxcnepumenmanvhvie OaHHblE O CMPYKMYpe amomos.
6.4 | Monenu atomoB Tomcona u Pezepdopna. [Toctynaret bopa. Atom 2
Boziopoja. CIIEeKTpHI aTOMOB.
6.5 Onemenmul keanmogou mexaruku. KopnycKynsipHO BOJTHOBOW Jyann3M )
) cBoiicTB BemecTBa. Bonusl ne bpoitns CooTHolIeHNE HEONPEIETIEHHOCTEH.
6.6 Bonnosas ¢pyaknus. Ypasuenue Llpenunrepa. J|Brxenne cBOOOHOMN >
yactullbl. YacTuiia B 0THOMEPHON MOTEHIIMAIBLHON SIMe.
JlaGopaTopHble paboThI 2
JIP6.1 | 3akons! TerioBoro unydenus. Onpenenenue nocrosnHon [lnanka. 2
CamocrosiTesbHast padora 20
CP6.1 | IIpopaboTka yueOHOT0O MaTepHaia JEKIIHM 1.5
CP6.2 | TloaroroBka K 17abopaTOpHBIM paboTam 2
CP6.3 | IToarotoBka pedepara 3
CP6.4 | BoinonHeHue pacueTHO-TpapruecKoi paboThl 9
CP6.5 | Ipyrue BHJIbl CAMOCTOSATENBHOM paboThI 4.5
7 DK3aMeH 30
CP7.1 | [loaroroBka K 3K3aMeHy 30
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S.

YYEBHO-METOJAUYECKOE OBECIIEYEHHUE CAMOCTOSTEJbHON
PABOTBI CTYJIEHTOB

CamocTtosTenbpHas pa60Ta CTYACHTOB IO AUCHHUIUINHEC obecreunBaeTCs clIeayronmumu y‘IGGHO—
MCTOANYCCKUMU MaTCpUalaMu:

l.
2.

Pabouas nporpamMmma AMCHUIIIINHBL.

[lepeuens yueOHOW IUTEpATypbl U JOMOJHUTEIBHBIX MaTepUAIOB, HEOOXOAUMBIX JUIS
OCBOCHHMSA JUCUUIUIMHEL [Pa3nen 7 PaGoueil mporpaMmbl IUCIUTILTAHBI .

[Tepeuens pecypcoB cetu «HTEpHET», pEKOMEHIYEMBbIX I CAMOCTOSTENIbHON pabOThI
MpU OCBOCHUHM TucUUILTUHBI [Pa3aen 8§ Paboueli nporpaMMbl TUCHMILIAHBI |.
Metoauueckue yka3zaHus A OOy4yarolUMXcs MO OCBOCHHUIO IUCHUILIMHBL [Paznen 9
Paboueit nporpaMMbl AUCITUTIINHBI].

[lepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIB3YEMBIX MPU U3yUYECHUU JTUCHUILINHBI,
BKJIIOYas MEpPEeYeHb IPOrpaMMHOTO o0ecredeHns, HH(POPMALMOHHBIX CIPAaBOYHBIX
cucteM u 1npodeccuoHanbHbix 60a3 gaHHbIX. [Pasgen 10 PaGoweit mporpammbl
JTACITUILINHEI |.

CTyneHThl MONYYalOT JOCTYN K YKa3aHHBIM MaTepuallaM HauuHas C IEpPBOTO 3aHATHS IO
mucuauiuimae, B coorsetcTBru ¢ OIIOIL
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHMSI TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB MO
JTUCHUIJIMHE

®onnx  omneHouHblx cpenctB (POC) nmns TpoBeIeHHMs] TEKYHIEro KOHTPOJsS |
IPOMEXYTOYHOW aTTECTAllMM OOY4YaloOMMXCS 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM 3TanoB UX (OPMUPOBaHUS B MPOIECCE OCBOCHUS 00pa3zoBaTeNIbHOM
nporpammel  (pazgen 1). ®OC obecrieunBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHSI BCEX
pe3yNbTaTOB 00YUYEeHHUs], 3alJIAHUPOBAHHBIX JJIs1 AUCLIUILIIHBIL.

®OC BKIIOYAET B ceOs:

— TIepeyeHb KOMIIETEHLIMH C yKa3aHHWEM JTarnoB WX (OPMUPOBAHHSA B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOMN IPOrpaMMbl;

— OIMCaHue MoKa3arejaed U KPUTEPHEB OLECHMBAHMS KOMIIETCHLIMM Ha Pa3IMYHBIX 3Talax HUX
dbopMuUpOBaHUs, ONMCAHUE IIIKAJl OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHUsI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE /Ul OLICHKH 3HAHWM,
YMEHUH, BIaJeHUH 1 (MIJIN) OIBITA JACSITEIBHOCTH, XapaKTepU3YIOIIUE Tarbl (POPMHUPOBAHUS
KOMIIETEHIINI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEICNAIOIINE IPOLEIypbl OLIEHUBAHUS 3HAHUM, YMEHHUH,
BIAJCHUA W (WJIM) OIbITa MAEATENBHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBOeHUS JUCHUIUIMHBI MPOU3BOAMTCA B COOTBETCTBUM C llojokeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

OOC siBRsieTCs MPUIIOKEHUEM K IaHHOM paboueii mporpaMMe AUCIUILTHHBL
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7. IEPEYEHb VYUYEBHOW JIMTEPATYPBI ¥  JONOJHUTEJBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JJI51 OCBOEHUA JTUCIIUIIJIMHbI

Jlureparypa

1. VYcarob U. W., Kosznosckas E. II., IlonysktoB H. II. Onpenenenue ynenbHOU
TEIJIOEMKOCTH BO3JlyXxa  MpU  TOCTOSIHHOM  JIaBJICHUU METOJIOM  IMPOTOYHOTO
KaJIOPUMETPUPOBaHUs : ydeOHO-MeTonuueckoe mocooue / YcaroB M. U., Koznosckas E. II.,
[TomyskroB H. II. ; MI'TY um. H. D. baymana (HanmoHaJIbHBINA UCCIEAOBATEIbCKUN YH-T). - M. :
Uzn-Bo MI'TY um. H. 3. baymana, 2018. - 22 c. : puc., Tadxa. - bubmuorp.: c. 22. - ISBN 978-5-
7038-4997-2.

2. VYcaroB, M. U. OmnpeneneHue ynelbHON TEMIOEMKOCTH BO3JlyXa MPHU IMOCTOSHHOM
JABJICHUH METOJIOM MPOTOYHOT'O KAJIOPUMETPUPOBAHMS : yaeOHO-MeToanueckoe mocobue / 1. U.
VYcaros, E. I1. Koznosckas, H. I1. I[TonyaktoB. — Mocksa : MI'TY um. H.D. baymana, 2018. —

24 c¢. — ISBN 978-5-7038-4997-2. — TekcT : 5IeKTPOHHBIHN // JlaHb : S3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/205154
3. YcaroB U. U., Kosznosckas E. II., Ilomyskros H. II. KoMmmnberorepHoe TectupoBaHUE.

Monyne 1. Mexanuka. Mexanndeckue KojiebaHus U BOJHBI : y4eOHO-MeTou4Yeckoe mocooue /
VYcaros U. U., Koznosckas E. I1., [Tonysktos H. I1. ; MI'TY um. H. D. baymana. - M. : U3a-Bo
MI'TY um. H. O. baymana, 2018. - 50 c. - bubnuorp. B xonie 6pour. - ISBN 978-5-7038-4920-
0.

4. VYcaros, . . Komnbrorepnoe tectupoBanue. Moaynb 1. Mexanuka. Mexanuueckue
Kosie0aHus U BOJHBI | yaeOHO-MeToamueckoe nocooue / U. U. Ycaros, E. I1. Kozmosckas, H. I1.
[TomyaktoB. — Mocksa : MI'TY um. H.O. baymana, 2018. — 50 c. — ISBN 978-5-7038-4920-

0.— Tekcr: oanektpoHHsld / Jlane : 3yekTpoHHO-OMONHMOTeuHass cucrema. — URL:
https://e.Janbook.com/book/172898
5. VYcaros U. U., Koznosckas E. II., IlomyaktoB H. II. TecroBble 3amanuss mo Kypcy

¢usuku. Monyns 2: MonekynspHas (u3MKa M TEPMOJMHAMUKA @ Y4eOHO-METOAUYECKOe
nocobue / YcaroB U. U., Kosnosckas E. II., IToayskroB H. I1. ; MI'TY um. H. O. baymana
(HalMOHANIBHBIN HccnenoBaTenbckuit yH-T). - M. : U3a-Bo MI'TY um. H. 3. baymana, 2021. - 42
C. : puc. - bubnuorp. B xkonie Oporr. - ISBN 978-5-7038-5473-0.

6. ITonmyskroB H. II., YcaroB U. U., Koznosckas E. II. U3yuenne nudpakuum cBera Ha
TupakIMOHHON pemérke : yueOHo-meroanueckoe nocodue / [omyskros H. I1., Ycaros U. U.,
Koznosckas E. I1. ; MI'TY um. H. 3. baymana (HaunoHaabHbBIN HCCIeN0BaTENbCKUN YH-T). - M. :
N3n-Bo MI'TY um. H. D. baymana, 2021. - 17 c. : puc., Tabn. - bubmuorp. B xouie Opor. -
ISBN 978-5-7038-5454-9.

7. [MonysktoB H. II., Tonemyx O. M., YcaroB U. U. Omnpenenenue yneapHOTO 3apsija
AJIEKTPOHA METOJOM MarHeTpoHa : ydeOHo-MeToauueckoe mnocobue / IlomysktoB H. II.,
[Tomemyk O. M., VYcaroB U. HU. ; MITY wum. H. 3. baymana (HanuoHaabHBIN
uccienoBarensCkuii yH-1). - M. : M3a-eo MI'TY um. H. 3. baymana, 2022. - 16 c. : un. -
bubnuorp.: c. 15. - ISBN 978-5-7038-5847-9.

8. [MomyaktoB H. II., YcatoB M. WM. HM3yueHue mpeleccuu rupockona : YydeOHO-
metoaudeckoe nocobue / [lomysktoB H. II., Ycaro U. U. ; MI'TY um. H. O. baymana
(HalIMOHANIBHBIN HccneaoBaTenbckuil yH-T). - M. : U3a-Bo MI'TY um. H. 3. baymana, 2022. - 16
C. : wI. - bubnuorp. B koH1ie kH. - ISBN 978-5-7038-5980-3.

9. ITonyaktoB H. II., YcatoB M. U., Mazaesa T. A. HccienoBaHue BOJIbT-aMIIEPHBIX
XapaKTePUCTHK MOJIYIPOBOJIHUKOBBIX JINO/OB : ydeOHO-MeToanueckoe nocodue / [lomyakros H.
I, Ycaro M. U., Mazaeea T. A. ; MITY wum. H. D. baymana (HauuoHaJbHbBIN
uccienoBarenbckuil yu-1). - M. : U3n-Bo MI'TY um. H. O. baymana, 2022. - 23 c. : puc., Ta0n. -
bubnuorp. B koHie kH. - ISBN 978-5-7038-5979-7.

10.  Tpodumosa T. . Kypc ¢usuku : yued. mocobue mus By3oB / Tpodumona T. U. - 7-¢
u3J., crep. - M. : Beicur. mik., 2002. - 541 c. : un. - ISBN 5-06-003634-0.
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11.  UYepror A. I'., BopobseB A. A. 3amauauk mo ¢usuke : [yded. mocoOue s BTY30B]| /
YeproB A. I'., Bopo6seB A. A. - 8-¢ u3a., nepepad. u gom. - M. : @usmariut, 2009. - 640 c. -
ISBN 978-5-94052-169-3.

12. Hponos, U. E. 3amaun mo obmieit pusuke : yaebnoe mocooue mist By3oB / U. E. Uposos.
— 18-e m3x., crep. — Cankr-IlerepOypr : Jlans, 2021. — 420 c. — ISBN 978-5-8114-6779-
2.— Texkcr: onekTpoHHbId / Jlanb : a5ekTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/152437

13. Hponos U. E. 3amaun o obmient pusnke : yued. mocodbue / Upomos U. E. - 8- uzn., crep.
- CIIG. : Jlanb, 2004. - 416 c. : un. - (Yuebuuku yig By3oB. CriernansHas aureparypa). - [SBN
5-8114-0319-4.

14.  CasenneB U. B. Kypc ob6meii ¢pusuku : yued. mocobue amns By30B : B 4 T. / CaBenbeB U.
B. ; o6m1. pen. CaenbeB B. U. - 2-e u3x., crep. - M. : KHOPVYC, 2012. - ISBN 978-5-406-
02586-4. T. 2 : DnexTpuyecTBO M MarHeTu3M. Bomubl. OnTHKa : yueb. mocoOue ajsl BY30B. -
2012. - 570 c. : mi. - ISBN 978-5-406-02589-5.

HOHOJ’IHI/ITGHBHHC MaTCpUaJIbl
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHAYEMBIX JJIA
CAMOCTOATEJBHOU PABOTBI ITPM OCBOEHUHU JTUCIUITIJIMHbI

1. Caiit ynuBepcurera: http:/bmstu.ru
2. Poccuiickast rocygapcTBeHHas OubimoTeka. http:// www.rsl.ru.

3. l'ocynapctBennas myOIuJHas Hay4YHO-TEXHUYECKas oubauoreka Poccumn.
http://www.gpntb.ru.

4. bubmmoreka MI'TY um. H.3. Baymana. http://library.bmstu.ru.

5. Hayuno-texnmueckass OuOimoreka K® MITY wum. H.D. baymana. http:/library.bmstu-
kaluga.ru.

6. Hayunas snektponnas 6ubnmoreka http://eLIBRARY.RU.

7. DneKTpoHHO-O0uOIMOTEeUHas cucteMa u3aarenberBa «Jlanpy http://e.lanbook.com.

8.  DnekTpoHHO-OMONMOTEYHass  cUcTeMa  «YHUBEpPCHUTETCKass  OuONMOTeKa  OHJIAMH»
http://biblioclub.ru.

9. DnexTponHo-0ubnMoTeyHas cucrema «IPRbooksy http://www.iprbookshop.ru.

10. DnexTponHo-6ubaoTeunas cucrtema (ObC) «¥Opaiit» https://biblio-online.ru.

11. Llentpanbnas 6ubauoreka o6pazoBaTebHbIX pecypcoB MunoOpHayku P®O. www.edulib.ru.
12. Equnas xoyutekuus udpoBbIX 00pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru.
13. denepanbHblii HEHTP HHGOPMALIMOHHO-00pa30oBaTeNbHbBIX pecypcoB. http://fcior.edu.ru.

14. Caiitr U3gatensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9. METOJIMYECKHE VYKA3AHUSA JJISI CTYAEHTOB IO OCBOEHWIO
JTACIATITAHBI

[Ipuctynass k pabore, KaXIbldi CTYIEHT JOJDKEH TMPUHUMATh BO BHHUMaHHE
HIDKECIIEYIOLINE OJIOKEHMSL.

JlMcuuIuiiHa MOCTPOeHa MO0 MOAYJIBHOMY MPHUHLUIY, KaKIbIH MOAYNb MPEICTaBIISET
co0OM JIOrMYecKH 3aBeplICHHBIH pa3jien IUCUMIUIMHBL. B mepBoM cemectpe Tpu Moxyis. Bo
BTOPOM CEMECTPE YETHIPE MOAYJIS (BKJIOYAsl SK3aMEH).

Ha nepBoMm 3aHATHM CTyZEHT mojy4daeT HMH(OpMAaIMIO I JOCTyNa K KOMILIEKCY
METOAMYECKUX MaTEPHAJIOB MO JUCIUIUIMHE.

Jlek1iMOHHBbIE 3aHATHSA TOCBSIIEHBl PACCMOTPEHUIO KIIHOYEBbIX, 0A30BbIX MOJI0XKEHUN
Kypca 1 pa3bsACHEHHIO YU€OHBIX 3aJaHU/, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

CemuHapbl NPOBOAATCS Ui 3aKPEIUICHUs YCBOEHHOW MH(pOpMaluy, NpHoOpeTeHus
HaBBIKOB €€ NPUMEHEHMs IS peIIeHUs TMPaKTHYEeCKUX 3aJad B MPEeIMETHOH obiactu
JVCLUTUIMHBL.

JlaGopaTopHble padoThl TpeAHA3HAYCHBI Ui NPUOOPETEHHUS OMbITa MPAKTUYECKON
peanu3aluy OCHOBHOM HpodeccuoHanbHOM 00pa3oBaTenbHON mporpamMmbl. MeToauueckue
JOKYMEHTbl K J1a0opaTopHbIM paboTraM mpopalaThlBalOTCS CTYJEHTaMH BO  BpeMs
CaMOCTOSITENIbHOW MOAroTOBKU. HeoOXoauMblil ypOBEHb MOAIOTOBKM KOHTPOJHUPYETCS Iepen
MIPOBEICHUEM JIA0OPATOPHBIX PabOT.

IIpakTHyeckas MOAroTOBKA MPHU pean3alud y4eOHOU JUCHUIUINHBI OPraHU3yeTCsl MyTeM
NPOBE/ICHUSI CEMHUHAPOB, TMPAKTHYECKUX 3aHATHUH, NPAKTHKYMOB, Ja0OpaTOPHBIX paboT H
UHAUBUAYAIBHBIX ~ M(WIM) TPYNIOBBIX  KOHCYJIbTAlMi, IpelycMaTpUBAIOLUIMX  ydacTue
0o0y4aromuxcsi B BBIMOJHEHUHM OTHCIBHBIX JJIEMEHTOB paboOT, CBSA3aHHBIX C Oyxymiei
npogecCHOHATIBHOMN 1€ TETbHOCTBIO.

[IpakTryeckasi IOATOTOBKA MOYKET BKJIIOUATh B CeOs OTHENBbHBIC 3aHITHS JIEKITHOHHOTO
TUIIA, KOTOpbIE MpEeAyCMaTpPUBAIOT TMepefady ydeOHOH HMHpOpMauuu 00y4arolumcs,
HEOOXOOUMOW Il MOCHEAYIOLIEro  BBINOJHEHUs  paboT, CBA3aHHBIX C  Oy;ymei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

CamocrosiTesibHasE padoTa CTY/ACHTOB BKIJIIOYAET CJEAYIOIIME BHUABI: B IEPBOM
ceMecTpe HpopaboTka ydeOHOro marepHasia JEeKIHH, MOAroTOBKa K CEMHUHAapaM, BBITIOJIHEHUE
pacueTHo-rpaduyeckoil paboThl, BO BTOPOM CEMECTpe NpopadoTka y4yeOHOro Marepuana
JEeKIHHA, MOJArOTOBKa K Ja0opaTopHbIM paboTaM, MHOArOTOBKA K 3K3aMEHY, BBIIIOJHEHHE
pacueTHo-rpaduyeckoil paboThl, MOArOTOBKAa pedepara. Pe3ynbraTel Bcex BUAOB pPadOTHI
CTYACHTOB (QOpPMHUPYIOTCSA B BHJE JIMYHOTO pEHTHHra, KOTOpBIM y4YUTHIBaeTCs Ha
NpoMeXXyTouHoi arrectammu. CamocTosiTenbHas paboTa TpeaycMaTpuBaeT HE  TOJIBKO
npopaboTKy MaTepuasioB JIEKIMH, HO M MX pacIIMpeHue B pe3yibTaTe IOMCKa, aHalIu3a,
CTPYKTYPUPOBAHUS M MPEACTABICHUS B KOMIIAKTHOM BHJIE COBPEMEHHOW WH(POPMAIINU U3 BCEX
BO3MOYHBIX HCTOYHUKOB.

Texkyumuii KOHTPOJIb TPOBOTUTCS B TEUCHHE KAXKIOTO MOIYJS, €r0 HTOTOBBIC
Pe3yJbTaThl CKJIAIBIBAIOTCS U3 OLIEHOK IO CIETYIOIUM BHIaM KOHTPOJIBHBIX MEPOIIPHUSTHI:

- Pacuetno-rpaguueckas padora
- Peepar.
- JJaboparopusie paboTHI.

OcBoeHne AMCUUIUIMHBI M €€ YCIEIIHOE 3aBepLICHHE Ha CTaJuH MPOMEXYTOUHOU
aTTeCTallMd BO3MOXHO TOJIBKO TIPH PETYISIPHON paboTe BO BpeMsl ceMecTpa M ITUIaHOMEPHOM
IPOXOXKJICHUN TEKyIIero KoHTposs. Habpath pedTHHT 1o BceM MOIYJISIM B KaXJOM CEMecTpe,
OpONTH TO KWKAOMY MOIYJII TUIAHOBBIE KOHTPOJIBHBIE MEpPONPHUSTHS B  TEUYCHHUE
9K3aMEHAIIMOHHOMN CeCCHH HEBO3MOXHO.

Jlns 3aBepieHust paboOThl B CEMECTPE CTYAEHT JOJDKEH BBINOJIHUTH BCE KOHTPOJIbHBIC
MEpPOTIPUSATHSL.
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IIpoMe:xxyToYHast aTrecTallMs II0 pe3ylbTaTaM IIEPBOTO CEMECTpa IO IUCLUILINHE
npoxoauT B ¢opme 3auera. IIpomerkyrouHas arrecTanus MO pe3yibTaTaM BTOPOIO CeMecTpa
IpOXOauT B (OopMe dK3aMeHa, KOHTPOJIHPYIOUIETO OCBOCHUE KITIOYEBBIX, 0A30BBIX MOJIOKEHUI
JUCLUILINHBL, COCTABIAIOIUX OCHOBY OCTaTOYHBIX 3HAHUH 110 HEH.

MeToauKa OLEHKH 110 PEHTHHTY

CryneHT, BBIIOJHUBIINN BCE NIPElyCMOTPEHHbIE YU€OHBIM IJIAHOM 3a[aHUs U CIaBIIMH
BCE€ KOHTPOJIbHBIE MEPOIPUATHUS, MOIY4aeT UTOTOBYIO OLEHKY II0 JUCLHUILIMHE 3a CEMECTP B
COOTBETCTBUH CO IKAJION:

PeiiTunr OneHka Ha DK3aMeHe OneHka Ha 3a4ere
85—-100 OTJINYHO 3auTeHo
71 — 84 XOPOIIIO 3a4TeHo
60 — 70 YIOBJIETBOPUTEIIHHO 3auTeHo
0-59 HEYJOBJIETBOPUTEIBHO He 3auteno

OneHuBaHue IUCHUIUIMHBI BeAeTcs B cooTBeTcTBUM C [lonokeHnem o TeKylleM
KOHTpOJIE€ YCIIEBAEMOCTH M IPOMEXKYTOUHOM arrectanuu crygeHToB MI'TY um. H.O. baymana.
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10. IEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJOTHWH, HUCHOJb3YEMbBIX
I1PU N3YYEHUU ANCHUITVINHBI, BKJIIOYASA ITEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHO®OPMAIIMOHHBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopmannoHHble TEXHOJIOTHM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYyN K Y4eOHBIM IUIaHaM, PabO4YMM MpOrpaMMaM JUCHUIUIMH (MOIyJei),
porpaMMaM MPaKTHUK, IEKTPOHHBIM y4EOHBIM H3JAHUSM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKazaHHBIM B pabodmx MmporpamMmax JUCHUIUIMH (MOIYJeH), mporpaMmax MpakTUK,
dbopMupoOBaHUE 3IEKTPOHHOTO MOPT(HOINO 00YydarOIIerocs, B TOM YUCJIe COXpaHEeHHE ero padoT
U OLEHOK 3a 3Tu paboTsl. llpemycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHUS CTYJIEHTOB W TMpENoJaBaTeieil MOCPEACTBOM TEXHOJIOTUH M CIyx0 Mo
MEPEChUIKE U TOJIYUYCHUIO AICKTPOHHBIX COOOIICHUN MEXKIY IOJIb30BATEISIMU KOMITBIOTEPHOM
cetu HTEpHET.

DneKTpoHHas MmoyTa rnpenoaasaress: https://mail.bmstu.ru ,ijusatov@mgul.ac.ru;

— Cucrema BigBlueButton https://webinar.bmstu.ru;

IMporpammHoe odecneyeHue:

— LibreOffice

— Mozilla Thunderbird
HH(l)OpMﬂIIHOHHLIe CHpaBO‘lele CUCTEMBI.

- WNudopmannonno-npasoBas cucrema «I apant» http://www.garant.ru;
- WNupopmannonHo-npasosas cuctema «KoncynpranT [Lmroc» http://www.consultant.ru;

IIpodeccnonanbubie 0a3b1 JAHHBIX:

- Pecypc «MammHocTpoenue» http://www.i-mash.ru.

- [Topran mammHocTpoeHus http://www.mashportal.ru.
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11. OMUCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOMN
JJIAA U3YUYEHUSA AUCHUITVINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrneueHus JUCIHUITIINHBI

Ne,

w/n Bun 3ansaruin Bua v HamMeHOBaHUE 000PY10BAHMS

1 Jlekuuun CIEIHAIEHO 000PYIOBaHHBIC ayTUTOPHH C
MYJIbTUMEANINHBIMU CPEICTBAMHU, CPEACTBAMU
3BYKOBOCHIPOU3BEACHUS U UMEIOIIMMHU BBIXOJI B CETh
WNHTepHeT; nomMeneHus A1 NpOBEACHUS ay IUTOPHBIX
3aHATUN, 000pPYIOBAaHHBIC YUeOHON MEOEIbIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K 06a3am
JaHHBIX U ceTh HTepHEeT; CTyIun; KOMIIbIOTEPHBIC
KJIACChI.

2 | CemuHapsl CIEIMAIEHO 000pYyIOBAaHHBIC Ay TUTOPHH C
MYyJIbTUMEAUMHBIMU CPECTBAMH, CPEICTBAMU
3BYKOBOCTIPOU3BEACHUS M UMEIOIMMHU BBIXOJI B CETh
HuTepHeT; moMeleHus A7 IPOBEACHHS ayAIUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIbIO; ayTUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM K 06a3am
JAHHBIX U ceTh HTepHET; CTyIun; KOMIIbIOTEPHBIC
KJIACCBI.

3 | JJabopaTtopHbie pabOThI CHEeHAITBHO 000PYIOBaHHBIE ayTUTOPHHU C
MYyJIbTUMEAUMHBIMU CPEJCTBAMHU, CPEICTBAMU
3BYKOBOCIIPOHM3BEACHHUS 1 UMEIOIIMMU BBIXOJ] B CETh
WHTepHeT; moMeIIeHus A1 IPOBECHUS Ay JUTOPHBIX
3aHATUH, 000pyAOBaHHBIE YUeOHON MeOENbI0; ayAUTOPUHN
OCHAIIIEHHbIE KOMITBIOTEPAMU C JOCTYIIOM K Oa3am
JAHHBIX U ceTH VHTepHeT; CTyI1H; KOMITBIOTEPHBIC
KJIACCHI.

4 | CamocTodarenbHas pabota | 6uOIMOTEKa, UMEroNIas pabodre MecTa AJisl CTYJEHTOB;
BBICTAaBOYHBIE 3aJIbl; ayIUTOPUH, OCHAIIIEHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTh MHTepHeT.
ConMoKyIbTYypHOE MPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBINIOJIHATH
CaMOCTOSITENIbHYIO padoTy.
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YTBepxx/eHa Ha 3acejaHUU Kadeapbl K6
«BbIciIasi MaTemMaTHKa U hU3HKa»

ITpotokos Ne 8 ot 09.04.2024 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJMIMO¥ I/I1 OCBOEHUSA JUCIIAIIIMHBI, YATATH B CJIE/IYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Ycaros U. U., Kosnosckas E. I1., [TonyskToB H. I1. OnpezeneHve yaenbHOM TEIJIOEMKOCTH
BO3/lyXa MpH IMOCTOSTHHOM [JJaB/IeHUM METO/IOM TTPOTOUHOT0 KaJIOpUMEeTPUPOBaHUS : yueOHO-
MeTozrYeckoe rocodue / YcatoB U. U., Ko3noeckas E. I1., [Tonmyskros H. I1. ; MI'TY um. H. 3. Baymana
(HaLMOHAIBHBIN UCCIe0BaTeNbCKUN YH-T). - M. : I3a-Bo MI'TY um. H. 3. baymaHna, 2018. - 22 c. : puc.,
Tabn. - bubmumorp.: c. 22. - ISBN 978-5-7038-4997-2.
2. Ycaros, U. U. OnipesienieHre yaebHOW TeMJIOEMKOCTHU BO3/lyXa MPH MOCTOSSHHOM JlaB/IeHUU
MeTO/IOM TIPOTOUHOT0 KaJIOpUMETPUPOBaHUs : yueOHO-MeTouueckoe rocobue / Y. U. Ycaros, E.
I1. Ko3nosckasi, H. I1. TTonyskTtoB. — Mocksa : MI'TY um. H.D. baymana, 2018. — 24 c. — ISBN
978-5-7038-4997-2. — TeKcT : 3/71eKTPOHHBIH // JIaHb : 3/1IeKTPOHHO-0Mb/MoTeuHast cuctema. — URL:
https://e.Janbook.com/book/205154
3. Ycaros U. N., Kosnosckas E. I1., [Tonyskros H. I1. KommsroTepHoe TectrpoBanue. Moayis 1.
MexaHrka. MexaHHueCKre KoyiebaHusl M BOJIHBI : yueOHO-MeToguueckoe rocobue / Ycaros U. U.,
Kosnosckas E. I1., [TonyskTtoB H. I1. ; MI'TY um. H. 3. baymana. - M. : U3g-so MI'TY um. H. 3.
Baymawa, 2018. - 50 c. - Bubnmorp. B koHije 6poril. - ISBN 978-5-7038-4920-0.
4. Ycaros, U. Y. KommistoTepHoe TecTrpoBanue. Moaynb 1. MexaHnka. MexaHudeckue KoeOaHUst
Y BOJIHBI : yuebHO-MeToan4eckoe nocobue / M. Y. Ycaros, E. I1. Kosnosckas, H. I1. TTomyskToB.
— Mocksa : MI'TY um. H.D. baymana, 2018. — 50 c. — ISBN 978-5-7038-4920-0. — Tekcr :
3JIEKTPOHHBIH // JIaHb : 371eKTpOHHO-0MO/MMoTeuHas cuctema. — URL: https://e.lanbook.com/
book/172898
5. YcaroB U. U., Ko3nosckas E. I1., [TonysktoB H. I1. TecToBble 3aziaHusi 110 Kypcy Gpusnku. Moaysb 2:
MornekynsipHasi pu3MKa ¥ TepMOJUHAMUKA : yueOHO-MeTouueckoe rocobue / Ycaror U. U., Ko3noBckas
E. IL., [TonyskroB H. I1. ; MI'TY um. H. 3. baymaHa (HaluMOHanbHBIM UCC/Ie0BaTe/IbCKUM YH-T).
- M. : 3g-Bo MI'TY um. H. 3. Baymana, 2021. - 42 c. : puc. - bubnvorp. B koH1e 6por. - ISBN
978-5-7038-5473-0.
6. [TonyskroB H. I1., Ycaros U. U., Ko3znosckad E. I1. 3yuyenne audpakimu cBeta Ha AU(pakLMOHHON
peléTke : yuebHO-MeTogHuuecKoe Tiocobue / [TomyakToB H. I1., Ycaror U. U., Ko3noeckas E. I1. ; MI'TY
M. H. D. baymaHa (HaLMoHa/IbHbIN UCCeloBaTe/bCKUl YH-T). - M. : 3a-Bo MI'TY um. H. 3. baymaHa,
2021. - 17 c. : puc., Tabsn. - Bubmuorp. B koHre 6por. - ISBN 978-5-7038-5454-9.
7. Ilonyskros H. IL., [Tonemyk O. M., Ycaros U. U. Onpenenenue ynesabHOro 3apsjia 3/1€KTPOHa METOL0M
MarHeTpoHa : yuebHO-MeToarueckoe rocobdbue / ITonyskTos H. I1., ITonemyk O. M., Ycatos U. U. ;
MI'TY um. H. O. baymaHa (HalLlMOHa/IbHbIN UCCIej0BaTe/IbCKul YH-T). - M. : 3a-Bo MI'TY um. H. 3.
Baymana, 2022. - 16 c. : un. - bubnmmorp.: c. 15. - ISBN 978-5-7038-5847-9.
8. IomyakToB H. I1., YcaroB Y. U. M3yueHue nperieccuy rupocKora : yueOHO-MeToAruecKoe rocobue /
[TonyskroB H. I1., YcatoB 1. U. ; MI'TY um. H. 3. baymaHa (HaLMOHa/IbHbIN MCCIe10BaTebCKUN
yH-T). - M.. : 3a-Bo MI'TY um. H. D. Baymana, 2022. - 16 c. : w1. - bubauorp. B KoHije KH. - ISBN
978-5-7038-5980-3.
9. lTonyskros H. I1., Ycaros U. U., Ma3zaesa T. A. VcciemoBaHue Bo/IbT-aMIIepPHBIX XapaKTePUCTUK
TIOJTyTIPOBOJJHUKOBBIX JIMOZIOB : yueOHO-MeToanueckoe rmocobue / ITonyskror H. I1., Ycatos U.
W., Ma3aeBa T. A. ; MI'TY um. H. 3. baymaHa (HaljMoHaIbHbIN UCC/Ie[0BaTeNbCKUM YH-T). - M. :



N3p-Bo MI'TY um. H. D. Baymana, 2022. - 23 c. : puc., Tabs. - bubmvorp. B KoHile KH. - [SBN
978-5-7038-5979-7.

10. Tpodumosa T. M. Kypc dbusuku : yueb. mocobue st By30B / Tpodumona T. U. - 7-e u3g., crep. - M. :
Brictr. mk., 2002. - 541 c. : un. - ISBN 5-06-003634-0.

11. YeptoB A. T, BopobreB A. A. 3asaunuk 1o ¢usuke : [yued. mocobue s BTy308] / UeptoB A. I,
BopobbeB A. A. - 8-e u3p., mepepad. u gor. - M. : ®usmarmurt, 2009. - 640 c. - ISBN 978-5-94052-169-3.
12. Vipopos WU. E. 3ajauu no obiiei pusmke : yueb. mocobue / pogoe U. E. - 8-e u3z,., crep. - CII6. :
Jlanb, 2004. - 416 c. : un. - (YuebHuku s By30B. CrieljuanbHas mutepatypa). - ISBN 5-8114-0319-4.
13. CaBesnbeB U. B. Kypc obirieit pusmky : yueb. mocobue a1 By30B : B 4 T. / CaBenbeB U. B. ; o6,
pen. CaBenweB B. U. - 2-e u3g., crep. - M. : KHOPYC, 2012. - ISBN 978-5-406-02586-4. T. 2 :
OneKTpuuecTBO U MarHeTu3M. Bonsbl. OnTuka : yue6. mocobue asisi By30B. - 2012. - 570 c. : un. - ISBN
978-5-406-02589-5.

2). 11.10. IEPEYUEHb MH®OPMAI[IOHHBIX TEXHOJIOT M1, ICIIO/Tb3YEMBIX
IIPY M3YUYEHUY JUCIIUTUINHGI, BK/TFOUASI TIEPEUEHD [TPOTPAMMHOT'O
OBECIIEUEHUSA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CCTEM, YATATbH B
CJIEYIOUIEN PEJAKIIVU:

10. ITepeuenb HH(pOPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX NPU U3yUeHHUH AUCIUIIUHBI,
BKJ/TIIOYasi MepeueHb MPOrpaMMHOro odecreueHNs, HH(GOPMaLOHHBIX CIPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

IIporpammHoe obecreueHue:
- LibreOffice

- Mozilla Firefox

- OpenOffice
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