[LokyMeHT noan i ANEKTPOHHOMIDIFIABRPHA YK POCCUU

NHdogmaums . DenepanbHOg rocyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE

(DMO TaCKa ”epbequ YUPEKACHUE BBICLIETO 06pa3OBaHI/Iﬂ

Tonxdocts: PekToD «HensOunckyit rocynapcrBeHnslil yausepeuret» (PI'bOY BO «Henl'Vy)

fara roﬂnmaH"ﬁé&(Xﬂ%} e?nﬁ?ai%cunnnmm "dy3uKa" N0 HaNpaBJICHUIO TOAroToBKH (crnenuansaoctn) 10.05.03
. p
YHuKalb Mg iy matie s B 5onacHoc T aBTOMATHANPOBAHHBIX cHcTeM" HaNpaBIEHHOCTH (MpouTo) criermamisarus N 4 crp. 1

04c19pd8bfb9 8 ihedraaddatdadrdnatiaidodanupix|cuctem kpuTHueckn Baxnbx 06bekToB" IOV BO «Uenl'Y»

PaGouas nporpamMma TUCHMILIMHBI (MOXYJIs)™
dusuka

HamnpasieHue moaroToBku (CrenuaibHOCTD)

10.05.03 NuadopmanrmorHast 6€30MacHOCTh, ABTOMATU3UPOBAHHBIX CUCTEM

HanpasnenHocTs (mpoguiib)

Cricuain3anmns N 4 "be3omacHOCTb ABTOMATHU3MPOBAHHBIX CUCTCM KPUTHYCCKH BA’KHBIX

00BeKTOB"

[IpucBauBaemas kBanu@ukanus (CTENEHb)

CIICHHMAJIMCT 110 3aIIUTC I/IHd)ODMaI_II/II/I

®opma 00yueHus

O4Hasin

['on(s1) HaGopa 2026

*Paboyas nporpamMma I1uCHUIIIINHBL (MOI[y.]'IH) aZlaliITUpOBAHA JJIS1 HHKIIFO3UBHOT'O 06y‘IeHI/I${ HWHBAJIWJI0B
" JI41 C OTpaHUYCHHBIMH BO3MOKHOCTSAMU 300POBb

Yemsounack 2026 .

© ®I'BOY BO «Henl'V»



MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rOCyIapCTBEHHOE OI0JUKETHOE 00pa30BaTeNbHOS
@ y4pexKAEHUE BbICIIEro 00pa3oBaHus

«Yenabunckuii rocynapctBeHnbii yausepcuret» (PI'bOY BO «Henl'Vy»)

Pa6ouas mporpamma nucuuminasl "@u3uka" Mo HanpaBIeHUIO TOATOTOBKH (creransHoctH) 10.05.03
"N opmanonHas 6e30IacHOCTh aBTOMAaTH3MPOBAHHBIX CHCTEM" HaNpaBiIeHHOCTH (Tpodumo) criermanmsanus N 4 cTp. 2
"Be3onacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHIECKH BaKHBIX 00bekToB" ®I'BOY BO «Henl'Y»

Conepxanue

1. Ilean 0CBOCHMS TUCLUILIMHBI

2. Mecro mucumminsbl B ctpykrype OITOIT

3. Komnerenuuu oOy4aromierocs, GopMUpyeMbI€ B pE3yJIbTaTe OCBOSHUS TUCIUTITHHBI
(Momyst)

4. O0BbeM JUCHUTIIMHBI (MOTYJIS)

5. CtpykTypa u cofepKaHue JUCIUTUTHHBI (MOTYIIs)

6. ®OHJ OIICHOYHBIX CPEACTB

6.1. IlepeueHpb BUJIOB OLICHOYHBIX CPEJICTB

6.2. TurnoBble KOHTPOJIBHBIE 3aJJaHNs] U UHBIE MaTEPUabI 7151 TEKYILIEH aTTecTaluu
6.3. TuoBbIe KOHTPOJIBHBIE BONIPOCHI U 3aaHUS U1l IPOMEKYTOYHOM aTTECTAlUN

6.4. Kputepun onieHUBaHUA

7. YueOHO-MeTOANYECKOE U UHPOPMAITMOHHOE 00ECTICUCHUE AUCITUTLITUHBI (MOTYIIs)
7.1. PekomeHnayemas nureparypa

7.2. Ilepeuenb pecypcoB HH(HOPMALIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu "MHTepHet"
7.3. Ilepeuenb nHOOPMATMOHHBIX TEXHOIOTUI

8. MarepualibHO-TEXHUUYECKOE 00eCIeUeHUE AUCITUTLIIUHBI (MOTYJIs)

9. Metoanueckue ykazaHus JUisi 00y4aromuXxcsl 10 OCBOCHUIO JUCIMILIUHBI (MOTYJIs)
10. CnenuaibHble yCIOBUSL OCBOCHUS AUCLUILINHBI 00YyYalOIIUMUCS C MUHBAJIMIHOCTBIO U
OrpaHU4YECHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI

© ®I'BOY BO «Henl'V»




MHNHOBPHAYKH POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUYpEKICHHUE BBICIIETO 00pa3oBaHUsL

«YensOunckuit rocynapcrBeHnsliil yausepeuret» (PI'bOY BO «Henl'Vy)

Pa6ouas mporpamma aucuuminasl "®@usnka" Mo HanpaBIeHUIO TOAr0TOBKH (crermanbHoctH) 10.05.03
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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Llenbio OCBOCHHUS TUCIUILIHHBI «DU3UKa» SBISETCS (OPMUPOBAHUE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
npruoOpeTeHne CTyICHTaMH 3HaHU# 00 OCHOBHBIX (DYHJIaMEHTAJIbHBIX 3aKOHAX (DU3HKH.

OCHOBHBIE 33J1a4H JUCITUTLUIHHBI: N3YyUYCHUE CTYACHTAaMHU OCHOBHBIX MMOHATHUN U 3aKOHOB (bPI3I/IKPI, 3HAaKOMCTBO C OCHOBHBIMH
METOJaMHU UCCIICAOBaHM, HCIIOJIb3YEMBIMU B (1)1/131/11(6; HU3yUCHUC l'[pI/IJ'IO)KeHI/Iﬁ (1)I/ISI/ILICCKI/IX 3aKOHOB B HpO(i)eCCI/IOHaHBHLIX 3ajjadax.

Pe3yJ’ILTaTI)I 06y'-IeHI/I$I 10 JUCHUIITIMHE HAIIPABJICHBI HA JOCTHKCHUEC NHAUKATOPOB!:

OIIK-3.1. O6magaeT 3HaHUSAMH OCHOBHEIX MaTEMAaTHUECKHX ITOHATHH U METOJIOB.

OIIK-3.2. IMeeT MpaKkTHYECKHUii OTBIT UCTIOJIL30BAHUS MATEMAaTHIECKUX METOI0B IS PEIICHUs 3a1a4 podeccHoHaIbHOM
JIeSITEIbHOCTH.

OIIK-4.1. O6nagaeT 6a30BbIMU 3HAHUSAMH, IIOJIydEHHBIMU B 00J1aCTU (PU3UKH U PAJUOIEKTPOHUKH.

OIIK-4.2. JleMOHCTpHUPYET YMEHUS aHAIU3UPOBATh (PU3UUECKYIO CYITHOCTD SBJICHUH U POLIECCOB, JISKAIIUX B OCHOBE
(YHKIIMOHUPOBaHHS MUKPOIJIEKTPOHHON TEXHHUKU.

OITK-4.2. IMeeT mpakTHYECKHU OMBIT IPUMEHSATH OCHOBHBIC (PM3MYCCKHE 3aKOHBI U MOJCIH ISl PEIICHHS 3a1a4
npodeccuoHaIbHON JIESITEIbHOCTH.

2. MECTO JUCHUILITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.11

2.1 TpeGoBaHus K MpeIBapPUTEILHOI MOAT0OTOBKE 00y4YaloIIerocs:

He npenycmotpeno.

2.2 JIncuMNIMHbI U MPAKTHKH, 1JI51 KOTOPBIX 0CBOEHHUE TAHHOW AUCHMILIMHBI (MOAYJIs1) HE0OXOANMO KaK MpeallecTBylolee:

ONeKTpoMHAMHKA U PAaCIPOCTPAaHEHHE BOJIH

duzngeckas OJICKTPOHHKA

3. KOMIIETEHI[IY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATLTAHBI
(MOJY.JIsT)

OIIK-3: Cnoco0eH Hcnob30BaTh MaTeMaTHYeCKHE MeTO/Ibl, He00X0AMMBIe /ISl pellleHHs 3a/1a4 npogeccuoHaJIbLHOI
AesTeIbHOCTH;

3HaTb:

ﬂﬂﬂ JOCTUIKCHU UHAUKATOpa OIIK-3.1: 3uaTh 0cOOEHHOCTH OpraHu3anu €CTECTBEHHOHAYYHBIX I/ICCJIB,I[OBaHI/Iﬁ

YMmeTnb:

Jns noctmwkenus unaukaropa OIIK-3.2: YMetsb 3¢ hexTHBHO OpraHu30BaTh paboTy 10 U3YUEHHIO OIPEAEICHUN U 3aKOHOB
€CTECTBEHHBIX HayK; PAMOTHO, ITOCIE0BATENHHO U JIOTHYHO O(DOPMHUTH PE3yIbTaThl pabOTH; MONIB30BATHCA B IPO(ECCHOHANEHON
JIeATeIbHOCTH TEOPETUIECKUMU 3HAHUS U MIPAKTUUECKUMU HaBbIKAMU, IIOJIyYEHHBIMU B PaMKaX M3y4eHUs PU3NKU

Baaners:

Jus noctmxenus naaukaropa OIMK-3.2: Biaagets HaBbIKaMH CaMOCTOSTENIBHOM paboThl ¢ y4eOHOM U HaAY4HOMW JIMTepaTypoit

OIIK-4: CnocoGeH aHAJIM3UPOBATH (PU3MYECKYIO CYLIIHOCTD SIBJICHMI U IPOLECCOB, JIeXKALIMX B 0CHOBe (yHKIIHOHMPOBAHUS
MHKPO3.JIeKTPOHHOI TeXHHKH, IPHMEHSATh OCHOBHBIE (pH3HuecKue 3aKOHbI H MOJIETH /ISl pellleHus 3a1a4
npogeccHoOHATBLHOM AesATeTbHOCTH;

3HaTh:

Jns noctmxenns uaankaropa OITK-4.1: 3HaTh OCHOBHBIE MpaBUiia 0OPMIICHUS] MAaTEPUATIOB H PE3yIbTaTOB J1a00PaTOPHBIX
UCCIIeI0OBaHU; TTpaBuiia 0pOpMIICHHUS TaOJHII, CXEM, PUCYHKOB M YePTEXel B HaAyYHBIX OTYETaX; MPaBHIIa U CIIOCOOBI BHIYHCIICHHS
MOTPEIIHOCTEH MOJYYCHHBIX JJAHHBIX; O PA3MEPHOCTIX (PU3MYECKUX BEITHMYHMH; 0a30BbIe TEOPETHUECKHE 3HAHUS 0 (PU3HKE,
TEOPETUYECKNE OCHOBBI, OCHOBHBIE IOHATHS, 3aKOHBI M MOJENIN (PU3UKH; METO/IbI U CIIOCOOBI MOJTYYEHUS U OCBOCHHUS MaTepuaa 1o
(uzuke; 0 GU3MUYECKHUX MPOLECCaX, MPOUCXOAAIINX B OKPYKAIOIIEM MHPE U, B YaCTHOCTH, O (PU3UUECKHUX TPOLIECCax,
COMPOBOXKAAIOIINX MPOPECCHOHATHHYIO AEATEIBHOCTD; METOIbI TEOPETHIESCKUX M IKCIIEPHUMEHTAIIBHBIX UCCIICJOBAHU B (DH3HKE;
CMBICJI OCHOBHBIX TEPMHUHOB M MMOHATHI (HUUKH
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YMeTh:

I[J'ISI JOCTHXKCHU S HHAUKATOPA OIIK-4.2: YmeTh IMOHMUMaTh, U3JIaraTb U KPUTUICCKU aHAJTU3UPOBATH 63.30By10 06]].[6(1)1/131/1‘{601(}/}0

UHPOPMAITHIO;

ITI0JIb30BATHC OCHOBHBIMHU IIOHATHAMH, 3aKOHAMH X1 MOCIIAIMHA (1)H3I/IKI/I; IIPOTrHO3UPOBATH MMOCJICACTBUA (1)H3H‘ICCKI/IX

IpoIeCCOB NPOUCXOAIIUX B HpO(l)eCCPIOHaJ'ILHOﬁ ACATCIIBHOCTH, aHAJIU3UPOBATH MOJTYUCHHBIC SKCIICPUMCHTAJIbHBIC ITaHHBIC

Baapers:

Juis noctmkenus naaukatopa OIMK-4.3: Biaagets 6a30BBIMH TEOPETUYECKUMHE 3HAHMSIMU M HABBIKAMH JIJAOOPATOPHBIX
uccieoBaHuil B 001acT (PU3MKHU; UCIIOIB30BAHUS MOHATUIHOTO armapara (U3UKH B IPOPECCUOHANBHON IeATEIbHOCTH; HaBBIKOM
TPaMOTHOTO MPEACTABICHHS PE3yIbTAaTOB UCCICIOBAHUM U HABBIKOM O(OPMIICHUS OTYETOB II0 JTa0OPATOPHBIM paboTaM; METOJaMHU
00paboTKHU U aHAJIM3a SKCIEPUMEHTAIILHON U TeOpeTHYeCKOl Gu3ndecKkoil nHpopMauu

B pe3yabTaTe 0CBOCHUS JUCHHMILIMHBI 00y4AIOLIMIiCS 10 KeH

31

3HaTh:

3.11

0COOEHHOCTH OopraHu3any €CTCCTBCHHOHAYYHbIX HCCHC}IOBaHHIZ;

3.1.2

OCHOBHBIE IIpaBUiIa 0(hOPMIIEHHS MaTEpHAIOB U PE3YJILTATOB JIAOOPATOPHBIX UCCIECAOBAHUI; IpaBuiIa 0OpPMIECHUS
TabJInI, CXeM, PUCYHKOB U YepTekell B HayIHBIX OTUYeTax; PaBUiIa U COCOOBI BEIYHCIICHHUS TOTPEITHOCTEH
MTOJIYYEHHBIX JJAHHBIX; O Pa3MEPHOCTIX (U3MYECKHX BEJIMUMH; 0a30BbIE TEOPETUUECKUE 3HAHUS 10 (PU3HUKE;
TEOPEeTHYECKHUE OCHOBBI, OCHOBHBIE TIOHSTHS, 3aKOHBI X MOJIENIN (PU3UKH; METOJIBI U CIIOCOOBI MOTYUSHHUS X OCBOSHUS
MaTepHaia 1o Gu3uke; 0 PU3HYECKHUX MPoLEeccax, IPOUCXOAANINX B OKPYKAIOIIEM MHUPE U, B YACTHOCTH, O
(bM3HYIECKUX MPOIIECcCcax, COMPOBOXKIAOMINX MPOHECCHOHATBHYIO IESTEIEHOCTD; METOABI TEOPETUIECKHX U
9KCHEPUMEHTAIILHBIX UCCIIEIOBAHUI B (PU3UKE; CMBICT OCHOBHBIX TEPMHHOB U MIOHATUH (U3HKH

3.2

YMeThb:

321

3¢ GEKTHBHO OPraHU30BaTh Pa0OTY MO H3YUYECHHUIO ONPE/ICICHUI U 3aKOHOB €CTECTBEHHBIX HAYK; TPAMOTHO,
TIOCJIEIOBATEIHHO U JJOTUYHO O(OPMUTD PE3yIbTaThl PAOOTHI; TTOJIB30BATHCS B IPO(HECCHOHATIBHON eI TENFHOCTH
TEOPETHUYECCKUMH 3HAHUS U NPAKTHUECKUMHU HaBBIKAMH, TIOJIyY€HHBIMH B paMKaX U3y4eHUs! PU3UKH; TOHUMATh,
W3JIaraTh ¥ KPUTHYECKH aHATM3HPOBATh 0a30BYI0 00mIehu3nIecKyro HH(GOPMAILIHIO; ONB30BaTHCS OCHOBHBIMHU
MTOHATHSIMHU, 3aKOHAMH U MOJICIISIMU (DM3HUKH; TPOTHO3UPOBATH MOCICACTBHS (PU3UUECKUX TPOLIECCOB MPOUCXOISAIINX
B IpO(eCCHOHANBHON NeITeTbHOCTH; aHAIN3UPOBATh OTyYSHHBIE SKCIIEPUMEHTAIBHBIC TAHHBIE

3.3

Baanern:

3.3.1

HaBBIKAMH CaMOCTOSATENILHON paboThI ¢ y4eOHON M HAYYHOH JIMTEPaTypoOi;

3.3.2

0a30BbIMU TEOPETUYECKUMH 3HAHUSAMH U HaBBIKaMHU JIAOOPATOPHBIX UCCIEIOBaHUM B 001aCTH (HU3KKY;
HCIIONB30BAHNUS IIOHATHIHOTO anmapaTa (pU3NKA B Ipo(eCcCHOHATBHOM AesTEFHOCTH; HABBIKOM TPAMOTHOTO
IIPE/ICTABIEHHS Pe3yIbTaTOB UCCIECAOBAHUM 1 HABBIKOM O(OPMIICHUS OTYETOB 10 J1a0OPaTOPHBIM paboTam;
MeTomamu 00pabOTKY M aHaIH3a SKCIIEPUMEHTAIBHON N TeOpeTHIECKOH (hr3ndecKoi HHpopMaInH

4. OFBEM JUCIIMIIJIMHBI (MOAYJIS)

OO6wan TpyaoemMKocTb

11 3ET

Yacos no yuebHOMY TUTaHy : 396
B TOM YHCIIE :
aynuTopHbIe 3aHATus : 204

caMmocTosTenbHas padora : 110,1

Bunapr KOHTPOJIA B CEMECTpax:

9K3aMeHHI 1, 2, 3

4acoB Ha KOHTPOIb :@ 72
KOHTakTHast pabora: 213,9
H1KP: 9,9
5. CTPYKTYPA U COAEP)KAHUE JUCHUTIIMHBI (MOZY JIsT)
Kon HaumeHnoBanue pa3jiejioB U TeM /BUA 3aHATUS/ Cemectp | Yacos Jlntepatypa
3aHATUS [ Kvpe

TEPMOAMHAMHUKA

Pazgen 1. ®usuyeckune ocHOBbI MexaHHKH. MoJiekyasapHasi PU3NKA H

© ®I'bOY BO «Yenl 'Yy
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[Ipenmer pusuku. MexaHnuka u ee cTpykTypa. Monenu B Mmexanuke. Cucrema
oTcuera. TpaeKkTopus, IJNIMHA ITyTH, BEKTOp nepemenieHnst. CKopocTb.
VYckopenne. Kunemarrka BpamarenbHOro ABHKeHus. [1epBelii 3akoH
Hrerorona. Cuna. Mexaanyeckue cucremsl. Macca. Ummynsc. Bropoii 3akon
Herorona. [IpuHumn He3aBUCHMOCTH JeMcTBUA cuil. TpeTuil 3akoH
HeroToHa. 3aK0H cOXpaHEHHsI UMITYJIbCA. 3aKOH JBHKEHHSI ICHTPA Macc.
Cunbl B Mexanuke. PaboTa, sHeprust, MonHoOCTh. KiHeTHueckast u
MTOTEHIIMAIbHAS SHEPTU MEXaHUYECKOH CUCTEMBI. 3aKOH COXpaHEHUS
sueprun. Coynapenuns. [lorennuansnoe none cuit. [lone cun TsroTeHUs.
Kocmuyeckue ckopoctu. MomenT nnepuyn. Kunernueckas sHeprus
BpamieHusi. MomeHT cuiibl. OCHOBHOE ypaBHEHUE TWHAMUKY BPaIlaTeIbHOTO
JBIDKEHHS TBEPAOTO Tena. MOMEHT UMITYJIbCa U 3aKOH €r0 COXPaHEeHHSI.
CorocTaBneHre OCHOBHBIX BEIMYWH M COOTHOLIEHUH IS TOCTYIATEIFHOTO H
BpamareiabHoro ABmwkeHus Tena. [IpeodpasoBanus [anunes. [ToctynaTs
Oiinmnreitna. [IpeobpazoBanust JlopeHa. OCHOBHBIE COOTHOIIICHHS
PENATUBUCTCKON TUHAMUKH. /JIex/

1

18

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10 JI1.11
J1.12J12.1 J12.2
J12.3 J712.4 J12.5 J12.6
J2.712.8 J12.9
JI12.10J13.1
013233 24 25 56
o7

1.2

CTaTHCTHYECKUI U TEPMOANHAMUYIECKUN METO bl HCCIIEJOBAHUS.
TepMmonunamudeckas cuctema. Temneparypa. Mozens UeaabHOro rasa,
OCHOBHbIE 3aKOHBI HJICAJIbHOTO ra3a. Y paBHEHHE COCTOSHHS H/I€AJIbHOTO Ta3a.
OcnosHoe ypaBHeHne MKT uzneansHoro raza. Cpefsss KBaJpaTuiHast
CKOPOCTh MOJIEKYJI HIeabHOTO ra3a. 3akoH MakcBeJuIa o pacipeaeeHnu
MOJIEKYJ UAEAILHOTO ra3a Mo cKopocTsaM. CKOPOCTU XapaKTepHU3YIOLIe
COCTOSIHHE WIeaNTbHOTO Ta3a. bapoMerpuyeckas hopmyna. Pacnpenenenue
Bonbumana. Cpensss JulnHa cBOOOIHOT0 podera MoneKy:1. SIBieHue
nepeHoca. TemnonpoBoanocts. Juddysus. BuyTpeHHee TpeHne (BI3KOCTb).
BHyTpeHH:s SHEeprus TepMOIMHAMUYECKON cucTeMbl. Uuco cTeneHei
cB0060bL. 3aKkoH bonbliMaHa 0 paBHOMEPHOM PACIpeeIeHUH SHEPTUH 10
cTerneHsM cBoOoabl. [lepBoe Hawano TepMoanHaMuku. Pabota rasa mpu ero
pacmupenuu. TermioeMKocTb. MosgpHas TeNI0EMKOCTh IIPU ITIOCTOSHHOM
o0beMe. MoJsipHas TEIIIOEMKOCTE IIPH TIOCTOSTHHOM JaBJICHHU. Y paBHEHHE
Maiiepa. M3onporneccsl. Anuabarudeckuit npouecc. Pabora rasa B
annabarnueckoM npouecce. [lomuTponmyeckue npoueccsl. Kpyropoit
nporecc (uukn). KT/ kpyrosoro mporecca. O0paTumblii 1 HEOOpaTUMBIN
nporneccel. DuTponus. M3menenue saTponuu. CTaTUCTUYECKOE TOJIKOBAHHUE
sHTponuu. [Iporeccs! Bo3pacTaHus SHTponuu. Bropoe Hauano
TepMoAnHaMUKHU. TpeThe Hauajao TepMOANHAMUKH. TeruIoBble IBUTATENN U
xonoawibHble ManuHbl. Teopema Kapno. Luxi KapHo. YpaBueue Ban-nep-
Baanbca. V3oTepmbl peanbHbIX Ta30B. BHyTpeHH:S SHEprus peanbHOro rasa.
Kunkxoctu u ux onucanue. [loBepxHocTHOE HaTsHKeHHE. CMavyMBaHUE.
Kpucramnmaeckue 1 aMmophHbIe TBepAbIe TeNna. THIIBI KPHCTAILIOB.
TennoemkocTs TBEpABIX TeJl. MI3MeHeHHe arperaTHsix cocTosHui. Da3oBbie
nepexonpl. JlnarpamMmma cocrosiaus. YpasHenue Kianeiipona-Knaysuyca.
Amnanu3 auarpaMMsl cocTosiHusl. /JIex/

16

J1.1J11.2J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12J12.1 J12.2
J12.3712.4 J12.5 J12.6
J12.7 12.8 J12.9
JI2.10J13.1
91 32 33 24 25 56
97

1.3

Pemenue 3a1a4 1o MexaHUKe MaTepUaJIbHOM Touku /IIp/

12

JI1.1 J11.2 J11.3 JI1.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 JI11.10 JI1.11
JI1.12J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8 J12.9
J12.10J13.1
0139233 34 35 56
97
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MHMNHOBPHAYKU POCCUN
denepanbHOE roCy1apCTBEHHOE OI0JDKETHOE 00pa30BaTeNbHOS
y4peXKAEHUE BbICIIETo 00pa3oBaHus

«Yenabunckuii rocynapctseHnbii yausepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas mporpamma aucuurinasl "@u3uka" Mo HanpaBIeHUIO NOATOTOBKH (crenuanbHoctd) 10.05.03
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"Be3onacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHIECKH BaKHBIX 00bekToB" ®I'BOY BO «Henl'Y»

cTp. 6

1.4

Pemenue 3agau no Mmexanuke TBepaoro temna /IIp/

1

12

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10 JI1.11
J1.12J12.1 J12.2
J12.3 J712.4 J12.5 J12.6
J2.7 12.8 J12.9
JI12.10J13.1
013233 24 25 56
o7

1.5

Pemenue 3ana4 no MonekyispHoit gpusuke u repmoauHamuxe /Ilp/

10

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9J11.10 JI1.11
J1.12J12.1 J12.2
J12.3 J712.4 J12.5 J12.6
J12.7 12.8 J12.9
JI12.10J13.1
0135233 54 35 56
27

1.6

Kunemaruka. [luHamuika MaTepuaibHOi Touku. PaboTa u sHeprus. MexaHnuka
TBEpIOTO TeNa. 3aKOHBI COXPAHEHHUSI B MEXaHUKE. DJIEMEHTHI CTIeIIHAIbHON
TEOPUH OTHOCUTEILHOCTH. MOJIEKY ISIPHO-KHHETHYECKask TEOPHUS HIeaIbHBIX
ra3oB. TepmoanHaMuka. PeanbHble Ta3bl, )HUIKOCTH U TBepable Tena. /Cp/

18,7

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10 JI1.11
J1.12J12.1 J12.2
J12.3J12.4 J12.5 J12.6
J12.7 712.8 J12.9
JI12.10J13.1
013233 54 35 56
27

Pazgen 2. DieKTpUYECTBO U MATHETU3M

2.1

Dnexrpuueckuit 3apsia. 3akon Kymona. HanpspxkeHHOCTB
anekTpocratuueckoro noss. [Totok Bextopa E. [Ipunuun cynepnosunuu
anekTpocrartuueckux nosueul. Teopema 'aycca. Llupkynauus Bekropa
HanpspkeHHocTH. [loTeHnansHast sHeprus 3apsaa. [loreHnuan
3JIEKTPOCTAaTHUECKOro Mnouisd. PasHocTh notennmanos. CBA3b MEXIY
HaNpPSHKEHHOCTHIO U MOTCHIUAIOM. DKBUIIOTCHIIUAIbHBIE TOBEPXHOCTH.
[Ipumeps! pacyera HanboIee BaKHBIX CHMMETPUYHBIX JIEKTPOCTATHUECKUX
nojiel B BaKyyMe. DJIEKTPOCTaTHUECKOE T0JIE B AUDIIEKTPUUECKOHN cpee.
[onspuzoBanHOCTh. [IManeKkTpuyeckas NPOHUIIAEMOCTh CPE/IbI
DOnexTpuyecKoe CMEIeHUe. Y CI0BHS Ha IPaHUIIE pasfera ABYyX
nuanexTpuueckux cpell. Cernerosnekrpuku. [IpoBogauku B
UIEKTPOCTATHYECKOM T10JIe. DiIeKTpoeMKocTh. Konnencaropsl. CoeanHeHus
KOHJIEHCATOPOB. DHEPTUs CUCTEMbI HEIIOABIKHBIX TOUEYHBIX 3aPsI0B.
OHeprus 3apsHXKEHHOTO YeJMHEHHOTO IPOBOIHUKA. DHEPIHUsl 3apSHIKEHHOTO
KOHJIeHCcaTopa. DHeprus deKTpocTaTHIecKoro mnoiist. [locTostHHbIH
ANEKTPUYECKHUI TOK, CHJIA U TUIOTHOCTh TOKAa. CTOPOHHKE CHJIBI.
DIEeKTPOABIKYIIAS CHjla U HanpspkeHue. 3akoH OMa. DIeKTpudeckoe
conporusiieHre. CONMPOTHBIICHUE COCTUHEHUS MPOBOIHUKOB: TeMrepaTypHas
3aBUCUMOCTb COIpOTHBIEeHU. PaboTa 1 MomHOCTh ToKa. 3akoH [xoymnsa—
Jlenna. 3akon OMa 17151 HeOJHOPOAHOTO y4acTka nemnu. [IpaBuia Kupxroda
JUTSL pa3BETBIICHHBIX Iiernel. /JIex/

18

J1.1J11.2 J11.3 J11.4
JI1.5 JI1.6 JI1.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12J12.1 J12.2
J12.3712.4 J12.5 J12.6
JI2.7 J12.8 J12.9
JI12.10J13.1
91 32 33 24 25 56
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MHMNHOBPHAYKH POCCUN
DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
YUpEKICHHUE BBICLIET0 00pa30BaHUs

«YensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy)

Pa6ouas mporpamma aucuuminasl "®@usnka" Mo HanpaBIeHUIO TOAr0TOBKH (crermanbHoctH) 10.05.03
"N opmanronHas 6e30IMacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM" HampaBieHHOCTH (podmmo) criermanmsanys N 4
"Be3onacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHIECKH BaKHBIX 00bekToB" ®I'BOY BO «Henl'Y»

crp. 7

2.2 OCHOBHBIE 0OCOOCHHOCTH MarHUTHOrO noJis. Pamka ¢ Toxom. Hampasienue 2 16 |JI1.1J11.2J11.3 J11.4
MarHuTHOTO moJist. Bektop MarauTHOM MHAYKIMHA. Makpo TOKH U MHKPOTOKH. JIT.5 JI1.6 JI1.7 JI1.8
CBs13b MEXy BEKTOPAMH, XapaKTepU3YIOIMMHU MarHuTHoe roie. [Tonobue JI1.9 JI1.10 JI1.11
BEKTOPHBIX XapaKTEPUCTUK IEKTPOCTATUIECKOTO U MATHUTHOTO TOJIEeH. JI1.12J12.1 J12.2
3akon buo—CaBapa—Jlannaca. MarautHoe noje npsiMoro Toka. MaruursHoe J12.3 J712.4 J12.5 J12.6
oJIe B IEHTPE KPYroBOIo TOKa (ColeHouaa). 3akoH Ammepa. J2.7 12.8 J12.9
BzanmoneiicTBie nmapamiensHeIX TOKOB. MarHuTHast mocTosiHHAs. EquHumb JI2.10J13.1
MarHUTHOW MHIIYKIIMW HAINPsDKEHHOCTH MarHUTHOTO IOJIsL. MarHuTHOE IoJie D1 52 D3 D4 25 D6
cB0OOIHO nBMKYIIerocs 3apsina. Cuna JlopeHia. JIBuxkeHue 3apsHkeHHBIX 27
yacTul] B MarHUTHOM 1ojie. D¢ ekt Xota. Teopema o HUPKYISALUHA BEKTOPA
B. TIlortok BekTOpa MarHUTHOI HHAYKIMH. Teopema ["aycca mist MarHUTHOTO
noJist B Bakyyme. Cucrema ypaBHeHHH MakcBesuia Ui 3JIEKTPOMarHUTHOTO
noiisi. Buxpesoe anexrprueckoe noine. Tok cmemenus. [lomnas cucrema
ypaBHeHuit Maxcaena. OnbiTel @apajes. 3akon @apanes. 31C UHIYKIMU B
HETIOIBIDKHBIX MTPOBOIHIKAX. Bpalenne paMKi B MarHUTHOM TIOJIE.
Buxpessie Toku (Toku @yko). MHAYKTUBHOCTH KOHTYpa. CaMOMHAYKIHSL.
Bsaumuas unaykius. TpancdopMaTopbl. DHEPrUs MATHUTHOTO TIOJIS.
MarHuTHbIE MOMEHTBHI JIEKTPOHOB M aTOMOB. J[Ma- ¥ mapaMarHeTHKH.
Hamaramuennocts. MarauTHoe nosie B BemecTse. PeppoMarHeTHKH U UX
cBoiictBa. /JIex/
2.3 Pemenue 3anau 1o snexkrpocraruke /I1p/ 2 12 |[JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10 JI1.11
J1.12J12.1 J12.2
J12.3J12.4 J12.5 J12.6
J2.7 12.8 J12.9
J12.10J13.1
91 32 33 24 25 56
27
24 Pemenne 3amad mo BEIYUCIEHUIO XapaKTEPUCTUK MOCTOSTHHOTO 2 12 |[JI1.1J11.2 J11.3 J11.4
anektpuyeckoro toka /TIp/ JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10 JI1.11
J1.12J12.1 J12.2
J12.3J12.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10J13.1
91 32 33 24 25 56
27
25 Pemienne 3aa4 Ha BBIUMCIIEHNE XapaKTEPUCTUK MAarHUTHOTO TMOJIS U 2 10 |JI1.1J11.2J11.3 J11.4

MarHUTHBIX sBreHui /TIp/

JI1.5 J11.6 JI1.7 JI1.8
JI1.9 JI11.10 JI1.11
JI1.12J12.1 J12.2

J12.3712.4 J12.5 J12.6
JI2.7 J12.8 J12.9

JI12.10J13.1
019233 34 35 56
97
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MHMNHOBPHAYKU POCCUN
denepanbHOE roCyIapCTBEHHOE OI0JUKETHOE 00pa3oBaTeIbHOe
y4peXKAEHUE BbICIIETo 00pa3oBaHus

«Yenabunckuii rocynapctseHnbii yausepcuret» (PI'bOY BO «Henl'Vy»)

Pa6ouas mporpamma aucuuminasl "®@usnka" Mo HanpaBIeHUIO TOAr0TOBKH (crermanbHoctH) 10.05.03
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crp. 8

2.6

OnekTpocTaTika. DnekrpoauHamuka. Marnerusm /Cp/

2

54,7

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10 JI1.11
J1.12J12.1 J12.2
J12.3 J712.4 J12.5 J12.6
J2.7 12.8 J12.9
JI12.10J13.1
013233 24 25 56
o7

Paznen 3. BoiiHoBasi 1 kBaHTOBasi onTuka. CTpoeHne aToMa 1 aTOMHOI'0
siipa

3.1

Kone6anus. O0uuii Noaxo/ K M3y4eHHIO KOJIeOaHn pa3inyHoi (rU3nIecKoi
npupobl. ['apMOHIYECKUe KOJCOAHUS U UX XapaKTEPHUCTHKH.
JuddepenipanbHoe ypaBHEHHE TApPMOHUIECKUX KOJICOAHUIA.
DKcIOHeHIHa bHas popMa 3alMCH rapMOHHYECKHX KOJICOaHHH.
MexaHu4yecKre TapMOHHYECKHE KoJieOaHus. DHEPTUsl MaTepUAIbHON TOUKH,
COBEpIIAIONIECH rAPMOHUYECKHE KoJIeOaHus. ' apMOHHYIECKHI OCIIHIIIATOP.
[IpyxwuHHBI# MasTHEK. MaTemMaTndeckuii MasiTHUK. OU3NIECKII MasSTHUK.
OnexTpuyeckuil konedarenbHbIi KOHTYp. CTanuu Kojae6aHuil B
H/IeaTM3UPOBAHHOM KoJieOaTenbHOM KOHTYpe. CBOOOJHEIE TApMOHIYECKUE
Kosie6aHus B Koje0aTeIbHOM KOHTYpe. ClI0)KeHHe FapMOHUYECKUX
konebanuil. buenus. 3aryxatomue konebanus. uddepennuansHoe
ypaBHEHHE CBOOOIHBIX 3aTyXalOIINX KOJICOAHHUI JTMHEHHON CHCTEMBI.
JexpemeHT 3aryxanus. JJoOpoTHOCTB KonebaTenbHOil cucteMsl. [Ipumepsl
cBOOOTHBIX 3aTYyXaOIIMX KojeOaHuil. BeIHyXIeHHBIC KoJieOaHus. Pe3oHaHc.
[Iepemennsriii Tok. JlelicTByromiee 3HaUeHHE IEPEMEHHOT0 Toka. MOIIHOCTb,
BBIZIETIsIEMAs B IIETIM IEpEeMEHHOT0 ToKa. BomHOBO# mporece. Yrpyrue
BOJIHBI. YIIpyrasi rapMOHHYECKas BoJIHA. berymue BonHbl. Da30Bas CKOPOCTS.
BonnoBoe ypaBuenue. [Ipuaun cyneprosurwm. ['pymmoBast CKOpocTh.
Nurepdepenmms BoaH. CTosiune BOJIHBI. DNCKTPOMATHUTHBIC BOJHBI.
[onepeyHOCTh IMEKTPOMArHUTHBIX BOJH. DHEPTHS SJIEKTPOMATHATHBIX BOJIH.
Wnrepdepennus ceera. Judpaxuus ceera. ucnepcus csera. [lonxapuzanus
ceta. TeruoBoe u3nyyenue. 3akon Kupxroda. 3akon Credana-bonbimMana,
3ak0oH Buna. Cnextp TemnoBoro usnydenus, popmyna [Inanka. @otorddexr,
3akoHbI PoTordderra. DoToHbI, GopMmyna DitHmTelHA T hoTodddekTa.
Wmnynse poToHOB 1 faBineHue ceera. Dddexr Komnrona. /Jlex/

18

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12J12.1 J12.2
J12.3712.4 J12.5 J12.6
J12.7 12.8 J12.9
JI2.10J13.1
91 32 33 24 25 56
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denepanbHOE roCy1apCTBEHHOE OI0JDKETHOE 00pa30BaTeNbHOS

«Yenabunckuii rocynapctBeHHsiid yausepeuret» (PI'BOY BO «Henl'Vy»)

Pa6ouas mporpamma aucuuminasl "®@usnka" Mo HanpaBIeHUIO TOAr0TOBKH (crermanbHoctH) 10.05.03

"N opmanonHas 6e30IacHOCTh aBTOMAaTH3MPOBAHHBIX CHCTEM" HaNpaBiIeHHOCTH (Tpodumo) criermanmsanus N 4 cTp. 9

"Be3onacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHUYECKH BaKHBIX 00BbekTOB" PI'BOY BO «HUenl'V»

3.2 Crpoenue aroma. Mozenu atoma TomcoHa u Pezepdopaa. JIuneituarsrit 3 16 |JI1.1J11.2 J11.3 J11.4
criektp aroma Bogoposa. [loctymnarsr bopa. Onbrrer ®panka u ['epua. Crexp JIT.5 JI1.6 JI1.7 JI1.8
aToMa Bojopoza 1o bopy. KopmyckyisspHO-BOJIHOBOH Tyann3M CBOWCTB JI1.9 J11.10 JI1.11
BemecTBa. HekoTopsie cBoiictBa BonH ae-bpoitnsa. CooTHomenne JI1.12J12.1 J12.2
HeormpeneneHHocreil. BonHoBas ¢yHkms u ee cBolictBa. OO1iee ypaBHEHHE JI2.3J12.4 J12.5 J12.6
Ipenunrepa. Ypasuenue lllpenunrepa ams cTallMOHAPHBIX COCTOSTHHM. J2.7 12.8 J12.9
JIBikeHne cBOOOAHOM YacTHIbl. YacTUIa B OJTHOMEPHON MPSMOYTOJIBHOM JI2.10J13.1
"moreHuuanbpHoU siMe" ¢ 6eckoHeYHO BhICOKUMH "creHkamu'". [Ipoxoxnenue 0192 33 34 35 D6
YaCTHIIBI Yepe3 NMOTeHIUANbHBII Oapbep. TyHHenbHBIN 3 dekT. JInHEHHbIH 27
rapMOHUYECKHI OCIMILIATOP B KBAHTOBON MeXaHUKe. ATOM BOJOpO/a B
KBaHTOBOI MexaHuke. KBantoBsie uncina. [IpaBuina or6opa. CrivH 3J€KTpOHa.

[TpuHIUT HEPA3TUIUMOCTH TOXKACSCTBEHHBIX YacTHI]. DEPMHUOHBI U OO30HEL.
[TonsTust o kBaHTOBO#M cratucTuke boze—DitHmTeitHa n ®epmu—/{npaxa.
Mpunnun [Maynu. PactpeneneHue SIEKTPOHOB B aTOME TI0 COCTOSHHUSIM.
PenTreHoBcKue crieKTphl. MoneKysipHbIe crieKTpbl. KomMOuHalmonHoe
paccesinue cBera (3¢ ¢ext Pamana). [Tornomenune. CioHTaHHOE U
BEIHYXJIeHHOe n3nyderue. Jlazeprl. CTpoeHue 1 BaKHEHIINE CBOHCTBA sIep.
AToMHBIE spa 1 ux onucanue. JledexTr Macchl U 3Heprus cBs3u aapa. CrvH
siIpa U ero MarHuTHBIH MOMeHT. CBOMCTBA sSEPHBIX CHII. Moaenn aTOMHOTO
sapa. PanyoakTuBHOE U3JIydeHUE U €r0 BUBL. 3aKOH PaIHOAaKTHBHOIO
pacnaza. [IpaBuna cMemmenus. Anbga-pacnan. bata- pacnaj. AHTHYACTHIIBI U
UX aHHUTWISIIUSL. [ aMMa-n3nydenne. J03uMeTpuvecKie BeTHIHHBI 1
enuuuibl. Ipdext Méccbayspa. [TprbGOpsI I periuCTpaIliiy PaTHOAKTHBHBIX
M3JIy4CHU U YacThIl. SIJepHble PeaklliK KX OCHOBHbBIE THIBL. SImepHbIe
peakuuu moj feicTBUEM HeUTpoHOB. Peakumu genenun sinpa. Lemnas
peakiys aeneHus. SnepHele peakTopsl. Peakiust CHHTEe3a aTOMHBIX sLIIEp.
dyHIaMeHTAIbHBIC B3aUMO/ICHCTBUSA. DIIeMEHTapHbIC YacTUIbI. /JIek/
3.3 Pemenue 3aa4 1o BOJIHOBOM U KBaHTOBOM onrtuke /I1p/ 3 18 [JI1.1J11.2J11.3 J11.4
JI1.5 J11.6 J11.7 J11.8
JI1.9 J11.10 JI1.11
JI1.12J12.1 J12.2
J12.3 J712.4 J12.5 J12.6
J12.7 J12.8 J12.9
JI12.10J13.1
3132 33 54 35 56
27
34 Perrenue 3aga4 o aroMHoOM U saepHO# dusuke /TIp/ 3 16 [JI1.1J11.2 JI1.3 J11.4
JI1.5 J11.6 J11.7 J11.8
JI1.9 J11.10 JI1.11
J1.12J12.1 J12.2
J12.3J12.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10J13.1
01 32 33 24 25 26
27
35 Kone6anus u BosHbl. BonHoBast U kBaHTOBas onTuka /Cp/ 3 18  [JI1.1J11.2 JI1.3 J11.4

JI1.5 JI1.6 JI1.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12J12.1 J12.2

J12.3J12.4 J12.5 J12.6
JI2.7 J12.8 J12.9

J12.10J13.1
019233 34 35 56
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MHMNHOBPHAYKH POCCUN
\1} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKICHHUE BBICLIET0 00pa30BaHUs

«YensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouast mporpamma qucuuiuiiHbl "®usnka" M0 HANPaBIeHHIO MOAroToBKY (crenuanbroct) 10.05.03
"N opmanonHas 6e30IacHOCTh aBTOMAaTH3MPOBAHHBIX CHCTEM" HaNpaBiIeHHOCTH (Tpodumo) criermanmsanus N 4 ctp. 10
"Be3onacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHIECKH BaKHBIX 00bekToB" ®I'BOY BO «Henl'Y»

3.6 CrpoeHue aToMa U aTOMHOTO siipa. Pusnka 31neMeHTapHbIX yactul /Cp/ 3 18,7 |JI1.1J11.2J11.3 J11.4
JI1.5 JI1.6 JI1.7 JI1.8
JI1.9 J11.10 J11.11
JI1.12J12.1 J12.2
J2.3 J12.4 J12.5 J12.6

J12.7 J12.8 J12.9
JI12.10J13.1
351 22 33 54 25 56
37
Pa3nen 4. Unas koHTaKkTHasi padoTa
4.1 WunuBuayanbHble KOHCYJIBTAIMHU, TEKYyIHi KOHTposb /KP/ 1 3,3 |JIL.1J1.2J11.3 J11.4

JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
J1.12J12.1 J12.2

J12.3 J12.4 J12.5 J12.6
J12.7 12.8 J12.9

JI12.10J13.1
013233 54 35 56
27

4.2 MuauBuayanbHble KOHCYIBTAIMH, TEKYIUi KOHTpOJb /VIKP/ 2 3,3 |JIL.1JI1.2J11.3J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10 J11.11
JI1.12J712.1 J12.2
2.3 J12.4 J12.5 J12.6
JI12.7 J12.8 J12.9
J12.10J13.1
31 32 33 54 35 56
37

4.3 MuauBuayanbHble KOHCYIBTAIMH, TEKYIUi KOHTpOJIb /VIKP/ 3 3,3 |JIL.1JI1.2 J11.3 J11.4
JI1.5 J11.6 JI1.7 J11.8
JI1.9 J11.10 J11.11
JI1.12J12.1 J12.2
J12.3 J12.4 J12.5 J12.6
J12.7 J12.8 J12.9
JI12.10J13.1
31 32 33 54 35 56
37

6. POHJI OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

OTyer 1o MpakTUYECKUM 3aJaHUAM.
KonTpoabHble BOpocCHl.

6.2. TunoBbie KOHTPOJIbHbIE 32JaHHS M MHbIE MaTepHAJIbI JUISl TEKYLIeH aTTecTaluu

Bomnpocs! 11 cobecenoBanuys:

1. Bo cKOJIBKO pa3 MIOTHOCTH BO3AyXa, 3aMONHSIONIET0 TOMEIIEHHE 3UMOH ITPHY 3aJaHHOHN TeMIepaType, 00JblIe ero INIOTHOCTH
JIETOM IIpU IaHHOU TemmnepaType? JlaBieHue ra3a MOXKHO CUMTATh IIOCTOSIHHBIM.

2. TIpu moxgbeMe BepTOIeTa Ha HEKOTOPYIO BBICOTY OapoMeTp, HaXOASIIUNCS B ero KabuHe, N3MEHHI CBOE TT0Ka3aHHe Ha HEKOTOpOoe
3HaueHue. Ha kakoil BEICOTE JIETUT BEPTOJIET, €CIIU Ha B3JIETHOM IUIOLAKe 6apoMeTp IOKa3bIBal U3BECTHOE 3HAUEHUE?
TemmepaTypy Bo3lyxa CUATaTh HOCTOSHHON U U3BECTHOM.

3. Ompezenure yAenbHYIO TEINIOEMKOCTb IIPH IIOCTOSHHOM JaBJIEHUU KUCIOPOAA.

4. Kucnopon Maccoit M HarpeBaroT NpH NOCTOSHHOM JaBieHuu. HauanpHast u koHedHas Temnepatypsl AaHbl. OnpenennTb
U3MEHEHUE BHYTPEHHEH SHEpIrUu rasa.

5. VneanpHas TemnoBas MalinHa, padoTaromas o ukiny KapHo, coBepIaeT 3a O1H LUK HEKOTOPYIO paboTy.
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TemmiepaTypa HarpeBaTellsi U TEMIIEpaTypa XOJIOAWIbHUKA U3BECTHBI. HaliinTe KONM4ecTBO TEMIOTH, OT/1aBaeMOe MAIIMHOH 3a
OJIMH LUK XOJOAWIEHUKY.

6. JIBa paBHBIX OTPHLIATENBHBIX 3apsiia HAXOAATCS Ha 3alaHHOM PacCTOSIHUM YT OT Japyra. Onpeenure HalpsHKeHHOCTD 110 B
TOYKE, PACTIONI0KEHHOW Ha HEKOTOPOM PACCTOSIHUH OT 3apsi0B.

7. C xaKkoii CKOPOCTBIO JIOJDKEH JBUTaThCs SJIEKTPOH, YTOOBI €ro UMITYJILC OBbLT PaBEH UMITYJIbCY (POTOHA C 33aHHOH JUTMHON
BOJIHBI?

8. JlnMHa BOJIHBI CBETA, COOTBETCTBYIOIIAs KpacHO rpanuiie GoTodddekra, s HEKOTOPOro MeTallia, paBHA HEKOTOPO# NTHHE
BOJIHBI. HaliTn paboTy BBIXO/a AJIEKTPOHOB U3 METAJIa U MAKCUMAJIbHYIO CKOPOCTh 3JIEKTPOHOB, BBIPHIBAEMBIX M3 3TOT0 MeTalia
CBETOM C 331aHHOM JUIMHOW BOJIHBI.

9. Kakoii uzoron obpasyercst u3 Topus nocie 4eTsipex anbda-pacnanos u 1Byx Oera-pacnasoB?

10. DHeprus cBsi3M siApa, COCTOSIIETO U3 TPEX MPOTOHOB M YETHIPEX HEUTPOHOB, N3BecTHA. ONpeaeNnTs Maccy HEUTPAIbHOTO
aToMma, 00J1aJIafoIIero TUM SIPOM.

6.3. TunoBble KOHTPO/IbLHbIE BONIPOCHI H 3a/IaHN ISl IPOMEKYTOYHOI aTTecTalluu

Bomnpocs! k 3k3aMeHy:

1.IIpeamer ¢puszuku. Guzndeckue usmepenus. Pazmeprocts. Cuctemsl equnul. CKanspHbIC B BEKTOPHBIC BETTMYHHBI.
2.Kunemaruka MatepuanbHoi Touky. CucreMsl otcuéra. CucTeMbl KoopAuHaT. JIBrkeHue B MexaHuke. Ilepemenienue.
Tpaexropusi, myTh.

3.CkopocTs. YckopeHue. PaBHonepeMeHHOE OCTYNATeIbHOE IBIKEHUE.

4.KpuponuHeiinoe nsmwkeHue. HopmanbHOE U TAHT€HIMAIBHOE YCKOPEHHS. YTI0Bast CKOPOCTh, YIJIOBOE YCKOPEHHE.
5.Muaeprmansabie cucteMbl otcuéra. [Ipuanmm naepuun. [lepserii 3akon Hetorona. Cuna, BUIBI B3aNMOACHCTBHS.
6.Bropoii 3axoH Hetorona. Macca. imnynsc. Tpetuii 3akoH HploToHa. 3aKOH COXpaHEHUs UMITYJIbCa.

7.OCHOBHBIE CHJIBI B KJIACCHYECKOM MEXaHHKe.

8.Pabota cunbl. MomHocTs. OHeprus. Kuneruueckas u noteHuansHas 3Hepruu. KonceppaTuBHas cucreMa.
9.IloTeHnmansHOE TOJIe. 3aKOH COXPAHEHUS U TPEBPAIEHHUS YJHEPTHU.

10.I'paButanonsoe nosue 3emun. Kocmuueckue ckopocTu.

11.LenTpanbHbIii yaap. Ypyroe u HEyIpyroe coyaapeHus AByxX Tell. LleHTp Macc cucTeMbl MaTepHaabHBIX TOUEK.
IocTynartensbHoe, BpalaTeabHOE U INIOCKOE JBIKEHUS.

12.BparatensHoe IBHKEHHE aOCOIOTHO TBEPIOTO Tella BOKPYT HETIOABMKHON 0cH. MOMEHT HHEpIUH. MOMEHT UMITYJIbCA.
MowmeHT cunsl.

13.0cHOBHEIE ypaBHEHNUS AMHAMUKH BpalieHus. Kunetnueckast 3HEpTrus BpalieHusl.

14.OcHOBEI crielMaNbHON TEOPUH OTHOCHTEJILHOCTH, TIOCTYNAThl DiHINTEHA, npeoOpazoBanus JlopeHua.

15.0OcHOBHBIE OTHOLIEHUS PENATUBUCTKON INHAMUKH.

16.0cHOBHBIE IPEACTABICHUS MONEKYISIPHOH (HU3UKU, OCHOBHBIE TEPMOANHAMUYIECKUE TAPaMETPHI.

17.Mopenp ueanbHOTo raza, OCHOBHbIE 3aKOHbI HI€aJIbHOTO ra3a

18.0cnoBHoe ypaBHeHne MKT npneanbHoro rasa. TemmepaTtypa kak Mepa cpefiHelH KHHETUIeCKON SHEPTHH.
19.Pacnipenenenne yacTull o CKOpPOCTAM M 10 3HaueHUsM 3Heprun (Makcsesna, bonbivmana).

20.BHyTpeHHss SHEprHs, CTENIEHH CBOOOIBI.

21.Pabora u TemioTa, | Ha4ano TepMOIUHAMUKH.

22.TennoeMKoCTb, CBsI3b TEINIOEMKOCTH C YHCJIOM CTereHeil cBo0o bl (ypaBHeHHE Maiiepa).

23.TepMoIMHAMUYECKHE U30TIPOLIECCHI.

24.PaBHOBECHBIE U HEPAaBHOBECHBIE, 00paTUMBbIE U HEOOPATUMBIE IPOLECCH. DHTPOIHS KaK TEPMOANHAMUUYECKUI TapaMeTp.
25.Cratuctudeckoe TOJIKOBaHUE SHTPOIUK. BTOopoe Havyaao TepMoAMHAMUKY. DBOJIONUS MM HAaKOIJIeHne SHTporuu? Tperse
Hayajo TePMOJUHAMUKH.

26.TemmoBoii aBuratens, k. Lukm Kapao, Teopemsr Kapho.

27.Cuitbl B3aUMOAEUCTBHS MEXY MOJIEKYJIaMH, ypaBHeHUe ra3a Ban-nep-Baanbsca, kpurndeckas Todka.

28.)KuaxocTH, HOBEPXHOCTHOE HATSXKEHUE.

29.Teepaple Tena, TUIIBI KPUCTAILIOB.

30.Da30BbIe Iepexoasl IEpBOTO U BTOporo poxa. [Ipumeps! (moapobHo pazodparts).

31.IIpupona snekrpuyecTBa. DIEKTPHUUSCKUH 3apsi]], 3aKOH COXPaHEHMS HIIEKTPUUECKOro 3apsa, 3akoH KyioHa.
32.551eKTpocTaTHUECKOE 110JI€, CUIIOBBIC JIMHUHU, HAIIPS)KEHHOCTD, IPUHIIMIT CYHEPIO3ULIUH.

33.IloTok BeKTOpa HaNpsHKEHHOCTH, Teopema ["aycca.

34.Pabota cuil 37€KTpOCTaTHYECKOTO OIS, IUPKYIIALMS BEKTOPa HANPSDKEHHOCTH, (PU3HYECKUI CMBICT TEOPEMBI O LIUPKYIISALHH.
35.I1oTennuan, pa3HOCTh NOTEHIUATIOB, SKBUIIOTEHIINAIILHbIE MOBEPXHOCTH. CBA3b MEXIY HAIIPSHKEHHOCTHIO M [TOTEHIIMAJIOM.
36.DnekTpuydeckoe MmoJje 3apsUKeHHON MITACTHHBI U cephl.

37.Onexrpuueckas eMKocTb. KoHZieHcaTop. DHEeprust KOHAEHCATOpa M AJIEKTPUYECKOTO ITOJIS.

38.JIudNEeKTPUKH, AUINEKTPUYECKas IPOHULIAEMOCTb.

39.11omynpOBOTHUKH, TPOBOAHHUKH.
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40.Onexkrpuyeckuii Tox. Cuiia TOKa, INIOTHOCTh TOKA, MEXaHU3M MPOBOJMMOCTH METaJLJIOB.

41.3akoH OMa JuIs OJJHOPO/IHOTO y4acTKa LIEMH, COIIPOTUBIIEHNE, 3aBUCUMOCTb CONIPOTHUBIICHUS METAJIJIOB OT TEMIIEPaTyphl, 3aKOH
Jxoynsa-Jlenna.

42.CroponHue cuibl, 3ak0H OMa 11 HEOJHOPOIHOTO YJacTKa I[EeTIH.

43.CoenuHeHye IPOBOJAHUKOB.

44 ITpupona maraeTu3mMa. MarHuTHOE 10J1e, CUJIOBBIE JITHMM MarHuTHOro nosst. Cuna Jlopenua, 3akoH AMmepa.
45.3axon buo-Casapa-Jlamnaca, mpUHLIKIT CYTIEPIIO3UIIMH, MATHUTHOE TI0JI€ MPSIMOJIMHEWHOTO MPOBOJHUKA C TOKOM.
46.Teopema 0 LUPKYJISALHUH JJI1 MATHUTHOTO T10JIs1, €€ (PU3UUECKUI CMBICIL.

47.Mukpo 1 MaKpo TOKH, MarHUTHAs! MPOHUIIaeMOCTh. PeppoMarHeTHKy, HapaMarHeTUKA U THaMarHeTHKH.

48.3aK0H 3JIeKTpOMAarHUTHON MHAYKIUY (3aKoH Dapases), npasuio JleHna.

49.Bo3auknoBenune DJ[C B IBIKyIIEMCS U HENOABMKHOM IPOBOIHNKAX, TeHEPATOPHI IEPEMEHHOTO TOKA.
50.CaMOoMHAYKIUS, UHAYKTUBHOCTb KOHTYpa (KAaTYIIKH). DHEPIUs MarHUTHOT'O MOJI.

51.BuxpeBoe aJeKTpuYeckoe moje, Tok cMenienus. Cucrema ypaBHeHH MakcBeluia B MHTETPajibHOM U MU GepeHInanbHON
thopme.

52.'apMOHHYECKHE KOJICOAHNUS, UX XaPAKTEPUCTHKHU. Y PaBHCHHUE TAPMOHUYECKUX KOJICOAHUH. DHEPTHs PH KOJICOAHHSIX.
53.MexaHuyeckre rapMOHUYecKHe KojieOaHus (TapMOHUYECKHE OCIHIUIATOPBI (MAsTHUKH)).

54.55eKTpOMarHUTHBIC TAPMOHUYECKUE KOJIeOaHus (IIEKTPUICCKUI KOJIeOaTeIbHbIH KOHTY).

55.CnoxxeHne rapMOHUYECKUX Koyiebanuii. buenue.

56.3aryxatomiue konaebanus. JJekpeMeHT U T0OPOTHOCTD.

57.BeiHyxaeHHbIe KoneOaHus. Pe3oHaHc.

58.IIpupoa BOIHOBOTO Mporiecca. BoyHbl. YpaBHeHue Oeryiieil BoJIHbL. BOTHOBOE ypaBHEHHE.

59.MuTepdepenuns BoiaH. CTOSYHE BOIHBL.

60.3ByKOBBIE U DIIEKTPOMATHUTHEIE BOJHEI.

61.BonHOBBIE CBOIiCTBA cBeTa. SIBIICHHUS, UX MTOITBEPKAAIOIINE.

62 .KopryckymnsipHble CBOWCTBA CBEeTa. SIBIEHUS, HX MTOATBEPKIAOIIHE.

63.Mogenu aroma TomcoHa u Pesepdopna, nuHeluaThlil CIEKTp aTOMOB.

64 .Ilocrynater bopa, cnektp atoma Bomopoaa mmo bopy.

65.KopryckysipHO-BOJIHOBOH JTyalu3M CBOHCTB BELIECTBA, COOTHOLIEHHE HEOIPEIEIEHHOCTEH.

66.BonHoBast QyHKIIHSA, €¢ CTATUCTUYECKUI cMbIC, obIee ypaBHeHue [llpenunrepa, ypasuenue [lpeannrepa s craiimoHapHBIX
COCTOSIHUI.

67.Yactuiia B OJHOMEPHO# MPSIMOYTOJILHOW TIOTCHIHAIBHOH sIME ¢ OECKOHEYHO BBICOKMMHU CTEHKAMH.

68.KBanrtoBsle uncna, npuHuu [laynu, pacnpeneneHue 371€KTPOHOB B aTOME MO COCTOSTHUSIM.

69.Pa3mep 1 cocTaB aTOMHBIX SI€P, MACCOBOE M 3aps/I0BOE YKCIa. DHEPTHUS CBSI3H AP, AICPHBIC CUIIBI.

70. PanuoakTUBHOE U3JIyYEHHUE U €r0 BUJIbI. 3aKOHOMEPHOCTH alb(a, 6eTa 1 raMMa paciajos.

71. 3axoH pagnoakTuBHOTO pacnana. Ilepuos nmomypacnana.

72. SlnepHble peakiyy, IEMHbIC SepHble peakiuu. TepMosaepHbIe pEeaKIHu.

73. Knaccuduxanys >1eMEeHTapHbIX YaCTHUILl, KBAPKH.

74.Bunel B3aMMOAEUCTBYS DIIEMEHTAPHBIX YaCTHII.

TunoBble KOHTPOJILHBIE 3aJaHUS [UIS 9K3aMEHa:

1. Bo cKOIBKO pa3 IIOTHOCTH BO3/yXa, 3aMOJHSIIOMIETO TOMEIIeHNe 3UMOH ITPH 33IaHHOI TeMIepaType, OOJbIIe ero MIOTHOCTH
JIETOM IpU JaHHOM TeMneparype? JlaBieHue raza MO>KHO CUUTATh OCTOSIHHBIM.

2. IIpn noxpeMe BepTOIeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOAAIIHICS B €T0 KaOWHe, N3MEHMII CBOE ITOKa3aHHe Ha HEKOTOPOoe
3HaueHue. Ha kakoif BbICOTE JIETUT BEPTOJIET, €CIIU Ha B3JICTHOH IIIONIa ke OapoMeTp IOKa3bIBal U3BECTHOE 3HAUCHHE?
Temneparypy Bo3yxa CUMTaTh IIOCTOSHHOM U N3BECTHOM.

3. Ompezenute yAenbHYIO TEIJIOEMKOCTh IIPU IIOCTOSIHHOM JIaBJICHUH KUCIOPO/A.

4. Kucnopo Maccoil M HarpeBaroT IpU MOCTOSIHHOM JaBiieHuH. HauanpHas 1 KoHeuHas TeMIepaTypsl AaHbl. Onpenenurh
U3MEHEHUE BHYTPEHHEH SHEPIUU rasa.

5. MneanpHas TemioBas MalinHa, padoTaromas o nukiny KapHo, coBepinaeT 3a ouH UK HEKOTOpYIo padoty. Temneparypa
HarpeBarells U TeMIepaTypa X010 WIbHIKA U3BeCTHBI. HaliuTe KOIMYeCcTBO TEILIOTH], OTAaBAEMOE MAIIMHON 32 OJUH LUK
XOJIOANJTIBHUKY.

6. JIBa paBHBIX OTpULATEIbHBIX 3aps/ia HAXOIATCS Ha 3aJJaHHOM PAaCCTOSHUU APYT OT Apyra. Onpelenure HalpsKEeHHOCTD MO B
TOYKE, PacIOI0KEHHOH HAa HEKOTOPOM PACCTOSHHUHU OT 3apsoB.

7. C xaKo# CKOPOCTBIO HOJDKEH JIBUTATHCS IEKTPOH, YTOOBI €r0 HMITYJIBC OBLIT PaBeH UMITYNIECY (OTOHA C 3aJaHHOMN JUTHHO
BOJIHBI?

8. JlnnHa BOJHEI CBETa, COOTBETCTBYIOMIAs KpacHOi rpaHuIie (poTod3ddeKTa, 11 HEKOTOPOTo METallIa, paBHA HEKOTOPOH JUTHHE
BOJIHBL. HaiiTu paGOTy BBIXOZ@A 3JICKTPOHOB U3 METaJllIa U MAKCUMAJIbHYIO CKOPOCTB 3JICKTPOHOB, BBIPBIBAEMBIX U3 3TOI'0 METAJlIa
CBETOM C 3aJJaHHOH JJIMHON BOJIHBI.

9. Kakoii uzoron odpasyetcs u3 Topus mocie deTelpex anb(a-pacnanos u IByX OeTa-pacrnanos?

10. DHeprust cBsI3U AApa, COCTOAILETO U3 TPEX IPOTOHOB U YETHIPEX HEMTPOHOB, U3BeCTHA. OIpeNeNIUTh MacCy HEHTPaIbHOIO

2aTAM2 QAATATAINIIIATO QTN GINAM
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6.4. Kputepuu oneHuBaHus

Ha sx3aMeHe cTyJeHT NOIy4aeT OLeHKY:

«OTJIMYHO» — PA3BEPHYTHIN OTBET C MPUMEPAMH U TIOSCHEHUSIMH Ha BCE TEOPETHYECKHUE BOMIPOCHI OUIIETA, TIOJTHOCTHIO PEIICHBI 1
pacrucaHsl 1o JSUCTBHUAM BCE 3a]1auH, yKa3aHHbIE B Ouiere;

«XOPOIIIO» — Pa3BEPHYTHIN OTBET C MPUMEPAMHU H MOSICHEHUSMH Ha BCE TEOPETUYECKUE BOTIPOCHI OMJICTA, TIOJIHOCTBIO pellicHa U
pacrucana 1o IeHCTBUSAM XOTs Obl 0/1Ha 3aa4a U3 OuiieTa, JIM0O0 MOJIHOE pellieHre ABYX 3a7a4 U3 OujieTa 1 HeTIOJIHBIA OTBET Ha
TEOPETUYECKUE BOMPOCHI,

«YZIOBJIETBOPHUTEJILHOY» - YETKHUI1 JIOTUYHBIA OTBET HAa TEOPETHYECKHE BOIIPOCHI B OUIIETE U JIIOObIE JJOTMYHBIE MOSICHEHHSI 110
3a7a4am, JTM0O0 MOJTHBIN OTBET Ha OJUH TEOPETUUECKHI BOTIPOC U pellieHre OqHOo! 3agaun (yactuuHoe (He MeHee 50% permenust
3aJ1auy) WIK TOJIHOE B 3aBUCHMOCTH OT CJIOKHOCTH 3a/1a4H), MO0 1ouTH mnosiHoe (He MeHee 80% perieHus Ui Kax0i 3a/1a4un)
pelieHre 00eux 3aaay;

«HEYJIOBJIETBOPUTENILHOY - BhINOIHEHHE MeHee 50% 3aaHuil, yka3aHHBIX B OuiieTe, 3a HCKIIOUEHHEM CIIy4aeB MOYTH HOJIHOTO (He
MmeHee 80% perIeHuns Ui KaXKI01 3a1aui) pereHus 00enx 3a1ad.

7. YHEBHO-METOJNYECKOE © THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MOY JIST)

7.1. PekoMeHyeMasi JiuTepaTypa

7.1.1. OcHoBHas aUTEpaTypa

ABTODBI, COCTaBUTETHN 3ariaBue WznparensctBo, ronm| Pecypc
JI1.1 |Ky3nenos C.U. dusnyeckre 0CHOBBI MEXaHUKH: yueOHOE ocobue Tomck : 9BC
(https://znanium.com/catalog/document?id=165178) HarroHanbHbI#H
HCCIIEZI0BATENBCK

it ToMckuit
MOJIUTEXHUUECKH H
yHuBepcutert, 2007

JI1.2 |Cusyxun /1. B. OO6umii kypc pusuku: yaeGHoe mocodue st By30B: B 5 ToMax ToM |Mocksa : 9BC
1: mexaHuKa W3natensckas
(https://znanium.com/catalog/document?id=303205) ¢dupma "Dusnko-

MareMaTH4ecKas

mureparypa" (PU
3MATIJINT), 2014

JI1.3 |Cagenbes U. B. MexaHnuka Cankr- [lerepbypr | OBC
(https://e.lanbook.com/book/187811) : Jlaus, 2022
JI1.4 |Hupamumunm L. A., |®uznyeckne 0CHOBBI MEXaHUKH Cankt- [letepObypr | OBC
lanaruna E. B., (https://e.lanbook.com/book/209771) : Jlans, 2022
Kansesa H. A.,
ITonkogra E. A.
JI1.5 |[Ko3sipes A. B. TepMmoauHaMuKa U MOJIEKYJIIpHas (HU3UKa: yueOHOE mocoOue Tomck : Tomckuit 9BC
(https://biblioclub.ru/index.php?page=book&id=208984) rOCYIapCTBEHHBIH
YHUBEPCHTET
cucTeM
YIIpaBICHUS U
PaIuodIEKTPOHUK
u, 2012
JI1.6 |Ky3neuon C.H. MonexynspHas ¢pusuka. TepmoauHamMuka: yueOHoe mocobue Tomck : OBC
(https://znanium.com/catalog/document?id=158014) HannoHanbHbIH
HCCIIEZI0BATEIBCK

nit Tomckuit
HNOJIUTEXHUYECKH I
yHusepcuret, 2007
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cTp. 14

ABTOPBI, COCTaBUTEIIH 3armaBue W3narensctBo, Tog| Pecype
JI1.7 |Kukoun A. K., Kukoun |MonekynspHas ¢pusuka: yaeGHOE Tocodue 1t By30B Cankr- [lerepOypr | 3BC
U K. (https://e.lanbook.com/book/448688) : Jlans, 2025
JI1.8 |CaBenbes U. B. Kypc dusuxu. B 3 Tomax. Tom 2. Dnexrpudectso. Konebanus u Cankr- [letepbypr | OBC
BOJIHBI. BosTHOBas ontuka: yaeOHoe mocoOue Ui By30B : Jlans, 2026
(https://e.lanbook.com/book/507521)
JI1.9 |®enopyk B.A., Trokun |KoneOanus u BonHbl. OnTika: yueOHOe mocodue Owmck : Cubupckmii| 3ObC
A.B. (https://znanium.com/catalog/document?id=435709) roCyIapCTBCHHBIH
aBTOMOOWIIBHO-
JIOPOKHBII
yHuBepcuret, 2023
JI1.10 [CaBenner 1. B. Kypc o6mieit ¢puzuku. B 5 romax. Tom 4. Bonuel. Ontuka: yuebnoe |Cankr- [Terepoypr | DOBC
nocoOue 1Jist By30B : Jlansb, 2025
(https://e.lanbook.com/book/505413)
JI1.11 |CuByxusn JI. B. O0muii kypc ¢pusuxu: yuebHoe nocobue Mocksa : 3BC
(https://biblioclub.ru/index.php?page=book&id=82991) ®u3matimr, 2002
JI1.12 |CaBenneB U. B. KBanToBas ontrka. AromHas gusuka. ®usrka TBEpAOTo Tea. Cankr- [Terepoypr | 3BC
@Du3mKa aTOMHOTO S/Ipa U HJIEMEHTAPHBIX YaCTHUIL : Jlans, 2022
(https://e.lanbook.com/book/210611)
7.1.2. lonoiHUTEIbHAS JTUTEPATypa
ABTODBI, COCTaBUTENHN 3arnaBue WznarensctBo, ronm| Pecypc
JI2.1 |denucosa O. A. Ousuka: Paznensl «Mexanuka. MosekyispHas GpHU3MKa. Ya : Yumckuii 3BC
TepmoamHaMukay (OpraHU3aIHs CAMOCTOSTEIHHON paOOTHI rOCyapCTBEHHBII
CTYZIEHTOB): yueOHO-MeToIuuecKoe mocodue YHUBEPCUTET
(https://biblioclub.ru/index.php?page=book&id=272458) 9KOHOMHKH H
cepsuca, 2014
JI2.2 |Ky3nenos C. 1. Mexanuka. MonekynsipHas puzuka. TepmoauHamuka Cankr- [lerepbypr | OBC
(https://e.lanbook.com/book/211460) : Jlaus, 2022
JI2.3 [Cusyxun /1. B. O06muii kypc ¢pusuku: yuebHoe nocobue Mocksaa : OBC
(https://biblioclub.ru/index.php?page=book&id=82981) ®dusmariur, 2002
J12.4 |®pum C. 3., Tumopera |Kypc obmeit pusuku. B 3 Tomax. Tom 1. dusndeckne 0CHOBBI Cankr- IlerepOypr | 3bC
A.B. MexaHuKu. MonekynsapHas ¢usuka. Konebanus u Bonubl: yueOnuk |: Jlans, 2025
IUTSL BY30B
(https://e.lanbook.com/book/463463)
JI2.5 |Kanamnuukos C. T OnexTpuuecTBo: yueOHOe nocobue Mocksaa : OBC
(https://biblioclub.ru/index.php?page=book&id=83226) ®duzmariur, 2004
J12.6 |Kum /1. Y., KonoBanos |®uzuka. DnexrpudectBo U MaretusM. Kypc nexnuii ¢ npumepamu |Cankr- [letepbypr | OBC
H. IT., JIesut 1. U., pelieHus 3agad : JIanp, 2022
Kownosasos I1. H. (https://e.lanbook.com/book/226466)
JI2.7 |Jlarnc6epr I'. C. OnTuka: yaebHOE mocodue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=485257) @Ousmatiur, 2017
JI2.8 |I'puropses 10. M., ®du3nka aTOMa ¥ aTOMHBIX SIBJICHUI: yuyeOHOe mocobue Mockaa : OBC
Kerukuu U. C. (https://biblioclub.ru/index.php?page=book&id=457657) Oduzmariut, 2015
JI2.9 |IInonsckuii 3. B. BBenenue B aTOMHYIO (pHU3NKY Camnkr- [letepbypr | OBC
(https://e.lanbook.com/book/210398) : JTanb, 2022
JI12.10 |IIupoxos 0. M., Snepnas puzuka: yueGHOe mocodbue Mocksa : Hayka, OBC
IOmunu H. I1., (https://biblioclub.ru/index.php?page=book&id=450094) 1980
Mamonrosa H. A.
7.1.3. Meroauueckue pa3padoTku
ABTODBI, COCTABHTEIH | 3arnaBue WznarenscTBO, rox| Pecype
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ABTOPEI, COCTaBHTEIH 3arnaBue W3znarensctBo, rox| Pecype
JI3.1 |Anexcannposa H. B., |®Dusuxa. DneKTpudecTBO U MarHETU3M: METOIUUECKUE Mockaa : OBC
Kysbmuuesa B. A. PEKOMEH/IAIIMH: METOIMYECKOe OcoOue Anpraup|MI'ABT,
(https://biblioclub.ru/index.php?page=book&id=483778) 2017

7.2. Ilepeuens pecypcoB HHPOPMALHOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH "UHTepHeT"

D1 [YueGuo-meromuueckuii cailt «[IpenogasatensiM u cTyaeHtam» http://fteachmen.csu.ru

32 |Hayunble u HayuHO-TIOMY/sIpHbIE Jiekiu http://elementy.ru

D3 |Hayunas snexktponHas Gubnuoreka Poccuiickoit Akagemun Hayk http://www.elibrary.ru

D4 |93BC «Yuusepcurerckas 6ubmmorexa omnaitay http://biblioclub.ru/

25 |9BC m3marenscrBa «Jlamp» https://e.lanbook.com/

26 |9BC mzmarenscrBa « Hbpa-M» znanium.com http://znanium.com/

37 [3BC «tOpaiir» https://biblio-online.ru/

7.3 Ilepeuenb MHGPOPMALMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpammHoOe oGecneyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 IlpodeccronaibHble 0a3bl AAHHBIX U HH)OPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexkTpoHHbIH KaTanor HayyHoi oudaroTeku Yenl'Y [DnekTponHbIN pecypce] : 6a3a nanHbix / Yenso. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHasr
American Physical Society : caiit. — URL.: http://journals.aps.org/about — 5I3. aurit. — Pexxum 10CTyma: TOIBKO U3 CETH
yHUBEpCHUTETA. — TEKCT : SJIEKTPOHHBIM.

3. Web of Science : mymsTuancuuIuinHapHas pedepaTuBHas 6a3a JaHHBIX / KOMIaHus Thomson Reuters. — Pesxkum goctyma: st
3apeructpup. noas3osareneil Uenl'Y. — TekcT : 31eKTpOHHBIN.

4. Scopus : pedepartuBHas 6a3a mannbix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. auri. — Pexxum mocTyna: s
3apeructpup. nosp3oBateneit YenlV. — TekcT : a3MeKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. arrun. — Pesxum goctyma: Ass 3aperucTpup. moss3osateseii Yenl'Y.
— Tekcr : 2IeKTPOHHBIN.

6. KOHCIIEKThI JICKIHI ¢ IEMOHCTPALMSIME ¥ BUPTYaIIbHBIMHE JIAO0OPATOPHBIME 3KCIIEpUMEHTaMH Ha caiire http://teachmen.ru

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIs1)

I[J'lﬂ peanm3al JUCHUIIINHBI UCIIOJIb3YIOTCA y‘{C6HbI€ AyAUTOPUU ISt IPOBEACHUA 3aHATUH JICKHUOHHOT'O THIIA, UIs1 IPOBEACHUA
3aHATHHN CEMHHApPCKOTO TUIIa, TPYNIIOBBIX U HHAWBUAYAJIbHBIX KOHCYHBT&HI/Iﬁ, TEKYIIETO KOHTPOJIA U HpOMe)KyTO‘IHOfI aTTeCTalu,
a TaKXKEC IMOMCIICHUA 1JIs CaMOCTOSITSIILHOM pa60TbI.

VYueOHbIe ayANTOPUH YKOMIUIEKTOBAHEI CIIEIHATN3UPOBAHHON MEe0ENbI0 M TEXHUIECKHUMH CPEACTBAMHU 00yIeHHS -
MYJIbTUMEANHHBIM 000pyI0BaHUEM (IKpaH, HOYTOYK, MPOEKTOP, KOJIOHKH).

Jlnst mpoBeaeHNs 3aHATHH JIEKIIMOHHOTO TUIA NIPEJIaraloTcst Habopbl JEMOHCTPALMOHHOIO 000PYA0BAaHUS U yueOHO- HATTIAHBIX
nocoOuit (MyJIbTHMEHITHbIC IPE3CHTAINH).

st camocTosiTenbHON paboThI CTYIEHTa HCIONb3ytoTes aynuTopust Ne205 - untanbHblil 3a1 Ne3 (yueOnbiid kopmyc Nel) u
ayantopusi Ne206 - 31eKTpOHHBIN YUTANIBHBIN 3aJ1 (CIeHaIn3upOBaHHbBIN MeananeHTp) (yueOHslii kopmyc Nel), ocHaIIeHHbIE
HEPCOHAIBHBIMU KOMIIBIOTEPAMU, MYJIbTUMEIUHHON annapaTypoil. B ayauTopusix obecrieueH AOCTYI K Pa3IMYHON CIIPaBOYHOM
JUTepatype, SHIUKIONEAUIM, Ondauorpa¢uaecKuM U MOTHOTEKCTOBLIM 0a3aM JaHHBIX, HHQOPMAIIMOHHBIM pecypcaM «VHTepHeT».

9. METOANUYECKHUE YKA3AHUA AJI1 OBYYAIOIIUXCS IO OCBOEHHIO JUCHUIIJIMHBI (MOLY JIsSA)

OcBoeHue CoACpIKaHus y‘{€6HOﬁ JUCILUITIIINHBI «Dusuka» OCYHICCTBIIAICTCA Ha JICKIUAX, MPAKTHICCKUX 3aHATUAX U B IIPOLIECCE
CaMOCTOSITEIbHOM y‘l€6HOI>II JACATCIIBHOCTU CTYACHTOB.
.HCKLH/IOHHBIG 3aHATHS 00€CIICUNBAIOT TCOPETHYCCKOC U3YYCHUEC NUCHUIIIINHBI.
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OCHOBHBIMH METOZAMHU 00YUEHHUSI SBISIOTCS HHPOPMAIIMOHHO-00BACHUTENLHBIN 1 PpoO1eMHbIH. Ha nexiusx usnaraercs OCHOBHOE
coJiepKaHue TeM MTPOrpaMMbl, IPOBOAUTCS aHAJIN3 OCHOBHBIX TOHATHH U pacCMaTpUBAIOTCS IIPUMEPBHI.

JIeKIIMOHHBIH MaTepua sSBJISIETCS BAXKHBIM, HO HE €IMHCTBEHHBIM JIJIsl YCBOSHHS y4eOHOH nuciuIuinHbl. Ero o0s3aTensHo
HEoOXOIMMO IOTIOJHUTH MaTeprUaJoM OCHOBHOH U IOTIOJIHUTENBHON JIUTEPATYPHI IO TEME.

Oco0oe BHUMaHHE B TEYEHUE CEMECTpPA CJIEAYeT OOPaTUTh Ha BBINOJIHEHHE paboT J1a00paTOpHOro MPaKTUKyMa: HEIOIYCTUMBI
MIPOILYCKH J1a00paTOpHBIX paboT 0e3 yBaKUTEIbHON IIPUYUHBI.

ITpu BO3HUKHOBEHUH BOIPOCOB IO TeMaM, BhiHOCUMBIM Ha CPC, cienyeT o0paTuThes 3a KOHCYIbTAIIUEH K MPENOAaBaTello,
BeAyILEMY JICKHMOHHBIE 3aHATHS. [Ipy BOSHUKHOBEHUY 3aTPYAHEHHH B IOHMMaHUK MaTEeMaTHYECKOT0 arnmnapaTa (PU3UKH clielyeT
00paTHUTBCS K COOTBETCTBYIOIINM yI€OHUKAM 110 KYpCy BBICIIEH MaTeMaTHKH.

BaxHbIM MOMEHTOM TIPH U3YUEHHH JIFOOOW TUCIMIUIMHEI SBJISETCS OPraHu3alisi CaMOCTOSATeNbHOM paboThl. [Ipu ocBoeHNH
Marepuaia He ClelyeT CTPEMHUTHCS K MEXaHHUECKOMY 3allOMHHAHUIO IPUBEICHHBIX ONIpeAeNeHuH, GOPMYIHPOBOK U MOJIOKEHHUH,
ecyu TpeboBaHus K BaM npsiMo He yKka3bIBalOT Ha 3T0. BrionHe a)eKTHBHON MOKET OKa3aThCsl MOIBITKA IIOHATH CYTh SIBIICHUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIHPAsCh HAa MaTepHall, COJACPKaIIUICs B pEKOMEHAOBaHHOH IuTeparype. Taroke
PEKOMEHIyeTCs PaBHOMEPHO PacIpeenaTh Harpy3Ky CaMOCTOSTENbHOI0 00y4eHHs B TEUCHUE CEMECTpa.

B cirydyae npuMeHeHHs Tpy 00YYSHUH UCIATUIMHEL DJIEKTPOHHOTO O0YYeHUs, AUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHI
o0rieHre 00y4aroIUXCsl U MPEnojaBaTelis OCYIIECTBISIETCS B PEKUME PEealbHOTO BpeMeHH (OHJIaiH-NIeKIiK (BeOUHAPBI), YaThl,
BHJIE0-KOH(DEPEHIINH 1 JIp.) WU OTIOKEHHOTO BpEMEHH (CHCTeMa qucTaHImonHoro ooyyenus Moodle, MS Office365, ¢popymsr,
3JIEKTPOHHAS [I0YTA U JIp.).

IIpu 0Oy4yeHun U1l ¢ OTpaHMYSHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI JJIEKTPOHHOE 00YyUeHHUE, TUCTaHIMOHHbBIE 00pa30BaTe/IbHbIC
TEXHOJIOTHH TIPEAYCMaTPUBAIOT BOZMOXKHOCTb ITpHeMa-riepeaayy HHPOPMAaUK B JOCTYIHBIX IS HUX (pOpMax.

Peanuzaiust TUCHUIUIMHBI C IPUMEHEHUEM DJICKTPOHHOTO 00yUYeHHUs, TUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJIOTHH (Hanee — 30,
JOT) ocymectBnsercs Ha oCHOBaHUU «I10JI0kKEHUS 0 pealu3allui OCHOBHBIX U JONOJHUTEIbHBIX 00pa30BaTeIbHBIX IPOIPaMM C
MPUMEHEHHEM JIEKTPOHHOTO 00yYeHHs M AUCTaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B (helepallbHOM TOCyIapCTBEHHOM
010PKETHOM 00pa30BaTEILHOM YUPEXICHUH BBICIIET0 00pa3oBaHus «HeIsIOMHCKUM rocyJapCTBEHHBIN YHUBEPCUTETY,
«[TonoxxeHns o mopsiIKe 3a4era 00yJAIOIUMHUCS IO OCHOBHBIM NPO(ECCHOHAIFHBIM 00pa30BaTelbHBIM MPOrpaMMaM BBICIIIETO
obpazoBanus B DT BOY BO «YUenl V» pe3yabTaToB OCBOCHUS B OPraHU3aLUX, OCYHIECTBIIONIUX 00pa30BaTeNbHYIO
JeATeNTbHOCTD, YIeOHBIX MPEIMETOB, KypPCOB, JUCHUIUIHH (MOAYJIeH), MPaKTHK, JONOIHUTEIBFHBIX 00pa30BaTENbHBIX POTPaMM)
MOCPEICTBOM JIEKTPOHHOH HHpOpMamoHHO-00pa3oBarensHol cpenbl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIydasx
(opc-Maskop H T.I1.) IPU peau3aliu 00pa3oBaTenbHON AeaTenbHOCTH ¢ npuMeHeHneM D0, JJIOT MoryT mpUMEHsITh KOMIIOHEHTHI,
He BXOJUAIIYE B IePeUeHb 3IEKTPOHHONH HH(POPMALMOHHO- 00pa30BaTENbHON Cpebl.

10. CIEIIMAJIBHBIE YCJIOBUS OCBOEHMS JTUCITUIIJIMHBI OB YYAIOIIMMUCSH C HHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMUA BO3MOXHOCTSIMHU 31JO0POBbs

OcBoeHME IUCIUIIINHEI HHBAIMIAMH U JIHI[AMH C OTPaHUYCHHBIMU BO3MOXHOCTAMH 3I0POBBS OCYIIECTBIIETCS C MCHONIB30BaHHEM
CIEIHANbHBIX TEXHHMYECKUX CPEICTB U HMH(DOPMALMOHHBIX TEXHOJOTHUH, NMpeaocTaBiIsieMblX PecypcHBIM yuyeOHO-METOANYECKHM
IEHTPOM II0 OOYYCHHIO WHBAIUIOB ¥ JIHI[ C OTPAaHWYECHHBIMH BO3MOXKHOCTSAMHU 310poBbsi Uenl'Y mo 3ampocy oOydaromerocs
(MOOUIBbHBIE CIIEIMAIBHBIE TEXHUYECKHE CPEICTBa UL JIMI[ C HApYIICHUSMM 3pEHHMS M C HapyLIeHHEM CJIyXa, acCUCTHUBHBIC
HH(POPMAITIOHHbBIE TEXHOJIOTHH).

IIpn HeoOXoaMMOCTH A OOYYAIOIIUXCS C HAPYIICHUSMU 3pEHHs Ha PabouuxX MecTax ISl MPOBEICHUsS MPAKTUYECKUX HIH
7Ta00paTOPHBIX 3aHATHI YCTaHABIMBACTCS CIEIMAIbHOE MPOrpaMMHOE OOecTeueHHe (IporpaMMa pedeBOil HaBUTAI[HH, PEeucBhHIC
CHHTE3aTOPbI, 3KPAHHbIE JIYIIBI).

B yueOHbIe ayguTopun obecrieunBaeTCs OSCIPeNATCTBEHHBIH JOCTYN I 00YYalOMUXCS C WHBAMIHOCTBIO M C OTPaHHICHHBIMH
BO3MOKHOCTSIMU 310pOBbS. B kaxknoii aynuropuu, rie o0y4aroTcs HHBAIUIBI U JIUIA C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMHU 37I0POBbS,
HpeIycMaTpHUBACTCSl COOTBETCTBYIOIIEE KONMIECTBO MECT A 00YJAIONIUXCS C YIETOM HApYIICHHI UX 3[0POBBSL.

Jns ocBOEHMS AWCUUIUIMHBI MHBAJIUIAM U JHMIAM C OTPAaHWYEHHBIMH BO3MOMKHOCTSAMH 370POBbsl NPEIOCTABISETCS JOCTYN K
TeYaTHBIM MCTOYHHKAM, HMEIOIINMCS B HaydHOH 6nbmuorexe Yenl'V, ¢ MOMOIIBbIO CHEUANBHBIX TEXHUUECKUX CPEJCTB; TOCTYII C
MOMOIIBIO CHELUATbHBIX TEXHUUECKUX M IPOrPaMMHBIX CPEACTB K 3JIEKTPOHHBIM HCTOYHUKAM, IPEACTAaBICHHBIM B (opme
3NIEKTPOHHOTO JTOKYMEHTa B (hoHIE HaydHOH Onbmmorexu Yenl'Y mitk 31eKTpOHHO-ONOTHOTEYHBIX CHCTEMAX.
Y4ebHO-MeToANYECKHe MaTepHabl 11 00YJaroMMXCs U3 YHCJIA WHBAJIUIOB M JIUI C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI
HPENOCTaBIAIOTCS B (OpMax, alanTHPOBAHHBIX K OTPAHHIECHUAM UX 37I0POBBSI I OCOOCHHOCTSIM BOCIIPHUSTHS HH()OPMAIINH.

J171s1 ©”HBANUIOB ¥ JIUII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3[J0POBbSI OCBOCHUE TUCLUIIIIMHBI MOXKET OBITH YaCTHYHO MIIH IIOJIHOCTBIO
OCYIIECTBIIEHO C UCMOJIb30BaHUEM AUCTAHIIUOHHBIX 00Pa30BaTEIbHBIX TEXHOIOIH.

IIpn mpoBegeHUM NPOMENKYTOUHOH AaTTECTALMM IO AUCHMIUIMHE OOYy4aloMMCS C WHBAIMAHOCTBIO M C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 37I0pOBbsl 00ECHEYMBACTCS MO MX 3asABICHHUIO IPENOCTAaBIEHHE B AOCTYHNHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUAYaIbHBIX OCOOEGHHOCTEH MHCTPYKLMU O IOpSAAKE IIPOBEJECHUS INPOMEXKYTOUHOH aTTecTalldd, OLEHOYHBIX CPEICTB U
BO3MOKHOCTH OTBETOB Ha 3a/aHMs (IHMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIbIOTEpE, MUChbMEHHO mmpudtoM bpaiind, c
HCIOJIB30BAHIEM YCITYT aCCHCTEHTa, YCTHO).
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[Tpu npoBeneHUH MPOLEAYPHI OLIEHUBAHUS PE3YJIbTATOB O0Y4YEHUS] HHBAIHM/IOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbSI
IpeTycMaTpUBAeTCs UCIIONb30BaHue npenocTaBieHHbIX Yenl' Y uian coOCTBEHHBIX TEXHHIECKUX CPEICTB, HEOOXOIMMBIX UM B CBS3H
C X UHJIUBHUYaJbHBIMH 0COOEHHOCTSIMU. [Ipy HEOOXOAMMOCTH MHBAJIMAM U JIULAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbS
MPEeIOCTaBIIeTCS JOIOIHUTENFHOE BpeMs ISl TIOATOTOBKH OTBETa HA 33/IaHMs, IPOLEypa OLCHUBAHUS PE3yIbTaTOB OOYUECHUS 110
JUCLUIUIMHE MOXET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.
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PaGouyas nporpaMmma AuCUMIIMHBI (MOAYJIf1) 0100pEeHa U PEKOMEH/10BaHa:

IIpopexTop no y4eGHOI paboTte yTBep)kAeHO 27.02.26

Y4eHBIM COBETOM (PU3UIECKOTo (PaKymbpTeTa

[Iporokon 3acemanus Ne 04 ot 05.02.2026

[Ipencenarens YueHoOro cosera
¢dusudeckoro (axyipTeTa COIIaCOBAHO

3acenanuem kadenpsl od1eil u Teoperudeckoii puznKU
[potokon 3aceqanust Ne 06 ot 05.02.2026
3aBenyromuii Kadeapoi COTJIACOBaHO

ABTOpEI (COcTaBUTENH)

A.A. CanamaToB

M.A. 3arpebun

A.E. Maiiep

A.E. Maiiep
A.A. D6ens

CTpykrypa paGoueii nporpamMmbl cooTBeTcTBYeT npukasy pekropa ®I'bOY BO «Ueal'¥V» ot «13»

anpens 2021 r. Ne 274-1

© ®I'BOY BO «Henl'V»




