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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Hens aucturuiuel «PagnanuonHas Gusrka 1 OuoMeIUIUHCKUE 3P PEKTH COCTOUT B (POPMUPOBAHUU Y CTYAEHTOB OCHOBHBIX
npescTaBIeHni 06 OCHOBHBIX 3 (eKTax paJHallOHHOTO BO3ACHCTBHS; 3HAKOMCTBO C OCHOBHBIMH MaTEMAaTHIECKUMH MOJCTAMH,
OINUCHIBAIOIUMH B3aUMOJIEUCTBUE HOHU3UPYIOLIETO U3TYy4eHHs ¢ OMOJOIMYECKUMU CUCTEMaMHU.

OCHOBHEIE 3aJa9u JUCHUILIIMHBI:

1. I/I3y'-IeHI/Ie IIPONLECCOB paIUAlTMOHHBIX HOBpC)I(,Z[eHI/Iﬁ B O6J'Iy‘{aeMLIX MaTepualax.

2. N3y4yenne mporeccoB paJualliOHHOTO BO3ACHCTBUS Ha KUBYIO MAaTEPHIO.

3. O3HakoMJIeHHE C IPUMEHEHUEM HOHU3UPYIOIINX U3IYyYEeHUH B MEIUIMHE U TEXHUKE.

4. 3HakoMcTBO ¢ 3¢ pexramu Bo31eHCTBHS HOHU3UPYIOLIETO U3TY4YEHHs Ha LEIOCTHBIA OPTaHu3M, KJIETOYHbIE CTPYKTYPHI U
MaKpOMOJIEKYJIBI.

PeSyJILTaTLI 06yquI/1;1 10 JTUCOUILIMHE HAITPABJICHBI HA TOCTHXKCHUEC NHAUKATOPOB!:

ITK-1.1. O6nangaer 3HaHUAME 00 OCHOBHBIX METO[aX MPOBEACHUS HAyIHO-HCCIICOBATEILCKUX pa3paboTOK B 001aCTH (HPU3UICCKUX
HayK; 0 coco0ax INIAaHUPOBAHUS U OPraHU3alluy UCCIIEJOBaHUI.

ITK-1.2. [leMOHCTpUPYET yMEHHUS: IPOBOAUTD IIOUCK, U3yUCHUE U 0000IEHNEe HAYYHOT'O OIbITa B COOTBETCTBYIOMIEH 001acTu
HCCIIeIOBAHUH; ONPEAEIATh elH 1 3a/[a4X IITaHAPYEMbIX HCCIIeOBAHIN U pa3paboTOK; IIPOBOIUTH HCCIIEJOBAHIE, COCTABIATh €0
onucaxue, GopMyIUpOBaTh BBIBOJBI 10 IOJIyYEHHBIM PE3yIbTaTaM.

ITK-1.3. ImeeT npakTUYecKuii ONbIT (HABBIKK) B 00JIACTH (PU3UUCCKUX HAYK: MPOBEIACHUS HAYYHBIX UCCIICIOBAHUI B COOTBETCTBHH C
[IOCTABJICHHOM 1IE€/bI0; COCTaBICHUS OTYETOB 110 TEME U 110 pe3yabTaTaM IIPOBEJCHHBIX HAyYHO- UCCIIE0BATEILCKUX Pa3pabOTOK.

2. MECTO JUCHUIVINHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: |Bl .B.JIB.09.01

2.1 TpeOGoBaHus K MpeIBAPUTENLHOI MOATOTOBKE 00y4YaI0IIEerocs:

JuddepennunanbHbie ypaBHCHHS

MareMaTH4yecKnuil aHaIu3

MonekynsapHas ¢pusuka

DJIEKTPUYECTBO U MarHETU3M

OnTHka

brodusuka

MexaHuKka CIUIOIIHBIX cpena

SHGKTPOHI/IHaMI/IKa

SHGKTpOHI/IHaMI/IKa CINUIOIIHBIX CPEL

2.2 JIncuuMnIuHbl ¥ MPAKTUKH, IJIs1 KOTOPHIX 0CBOEHHE TAHHOU TUCHHUILIMHBI (MOAYJIs1) HE00X0AUMO KaK MpealliecTBYyolIee:

[MoaroToBka K Tpolenype 3alUThl U 3alIUTa BBITYCKHOW KBaMH(HUKAIMOHHOHN paboThI

3. KOMIETEHIUY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIMILIAHBI
(MOJYJIS)

IIK-1: Crioco0eH npuMeHATh ClenyaJu3upoBaHHble 3HAHUS, MOJIy4eHHbIe B 001acTH pU3HMYeCKHX HAYK, IPH MPOBeIeHUH
HAYYHO-HCCJIe0BATeIbCKHX Pa3padoTok

3HaTh:

Jns noctrxenus [1K-1.1: ocHOBHBIE MeXaHU3MBbl B3aUMOACHCTBHS HOHU3UPYIOLIETO U3TY4YEHUS ¢ OMOJIOTMYECKMMU 00bEKTaMH,
OCHOBHBIEC MO/JIEITU JUIS OTIMCAHHUS 3TOTO B3aUMOICHUCTBHS, OCHOBHBIC XapaKTEPUCTHKH MOJIEH HOHM3UPYIOLIETO U3TYUCHHS, UX
(bY3HYECKUI CMBICT

YMmern:

I[J'If[ JAOCTHXKCHUA IIK-1.2: CTPOUTH MATEMATUYECKUE MOICIIN B3aUMOJEHCTBUS HOHHU3HUPYIOLIETO U3JIYYCHUSA C OHOJIOTYECKUMU
TKaHSAMHU IJI1 KOHKPETHBIX 3a1a4 queBOﬁ TCparru; paCCYUTBIBATb XaPAKTCPUCTHUKHU ITOJIA U3TTYUCHHUSA IIPU PAa3JIMYHBIX THIIaX
06J'Iy‘ICHI/I$[ JJId pa3HbIX UCTOYHUKOB; IMOJTYy4aTb OCHOBHBIC YPAaBHCHHS, OMMUCHIBAOIIUC ITPOLECCHI

© ®I'BOY BO «Henl'V»




MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
@ YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucruminHe "Paguanuonsas ¢pusnka u onomMequuuHcKue 3¢ GexTsl" 0 HaIpaBIeHUIO MOATOTOBKH

(cmermmanbHocTH) 03.03.02 "®usuka" nHanpasaeHHOCTH (poduimo) dusznka PIEOY BO «Henl'Y» ctp. 4

paanaliMOHHBIX HOBpe)I(HeHI/Iﬁ B O6J'Iy‘{aeMI>IX MaTepHrajax; paCCUUThIBATDH ITOTJIOUICHHYIO 103y OGJ’Iy‘-IeHI/IH; OLCHUBATH IIOCICACTBUA
06Hy‘ICHI/I}I B 3aBUCUMOCTH OT HonyqaeMoﬁ J03bI U BUAA U3JTYICHUA

Baagers:

Jns noctmxenus [TK-1.3: HaBBIKOM pacueTa XapaKTEPUCTHK IOJISl HOHU3UPYIOIIETO H3ITyYeHHs B OMOJIOTHYECKUX O0OBEKTAX;
HaBBIKAMH HUCIOJIb30BAaHMS CTAHJAPTHBIX METOJIOB IIPU PELICHUH MPUKIaIHBIX 3a/1a4 (PU3UKH

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI 06yqam1um”4ca AOJIZKEH

3.1|3nare:

3.1.1|ocHOBHBIE MEXaHHU3MbI B3aUMOICHCTBHSI NOHU3UPYIOIIETO U3ITyYCHHUS C OHOJIOTHIECKUME 00BEKTaMHU, OCHOBHBIC
MOJICIIH JIJIS OTTCAHHUS 3TOTO B3aUMOJICHCTBHS, OCHOBHBIC XapPAKTEPUCTUKH TIOJICH HOHU3UPYIOIIETO U3TyICHHS, HX
(bu3nyuecKuii CMbIC

3.2|YmeTn:

321 CTPOUTH MAaTCMAaTHICCKUE MOJCIIN B3aMMOJCHCTBUS HOHNU3UPYIOIIECTO U3ITYUYCHHUS C OMOJIOTMYECKUMH TKAHSIMH JIJIS
KOHKPETHBIX 3a1a4 ﬂyquoﬁ TE€panuu; paCCUNUTHIBATL XapaKTCPUCTUKH IT10JI U3JTYUCHUS IIPU PA3JINIHBIX THUIIAX
OGHYIIGHI/I}I JJIA pa3HbIX UCTOYHUKOB; IIOJIy4aTh OCHOBHBIC YPAaBHCHHSA, OIIMCBIBAIOIUE ITPOLECCCHI paIHallMOHHBIX
HOBpe)KZ[CHI/Iﬁ B 06nyqaeM1>1x MaTtepuaiax; paCCUMThIBATh MOIVIOMICHHYIO 103y 06J'Iy‘{€HI/I$[; OLCHUBATh IIOCICACTBUA
OGHYIIGHI/I}I B 3AaBUCUMOCTH OT HOHY‘IaeMOfI J03bI U BUAA U3JITYyYCHUA

3.3|Baagern:

3.3.1|HaBBIKOM pacueTa XapakTCPUCTHUK I10JII MOHU3UPYIOMICTO U3JTYyUCHUS B OHOJIOTHUECKUX OGLCKTaX; HaBbIKaMH
HCIIOJIB30BaHUA CTAaHAAPTHBIX METOAOB IIPU PECIICHUH MPUKIAAHBIX 3a1a49 (1)1/13I/IKI/I

4. ObFBEM JJUCIIMIIJIMHBI (MOAY JI5I)

O6wasn TpygoemMKocTb 23ET

Yacos o yueOHOMY IUIany : 72 Buner konTponst B cemecTpax:
B TOM YHUCIIE :

aynutopHsbie 3aHatus . 40 3a4eThl 8

camocTosTeNbHas padoTa : 27,9

KOHTakTHas paborta: 44,1

UKP: 4,1
5. CTPYKTYPA U COAEP’)KAHUE JUCIHUIIJIMHBI (MOAYJIS)
Kon HaumenoBanue pa3iesioB U TeM /BUJA 3aHATUs/ Cemectp | YacoB Jlutepatypa
3aHATHS /[ Kvpc
Pazpgean 1. [Ipeamer n meToab! pagnoduoaorun. 3¢ dexTol Bo3AeiicTBHA
HOHM3UPYIOLETr0 H3/Iy4eHnsl Ha opranu3m. OTaajeHHbIe MOCIeACTBUS
00J1yyeHns

11 OCHOBHBIC XapaKTEPUCTUKU HOHU3UPYIOLIETro n3ayueHus. OCHOBHbIE 8 8 JI1.1J11.2J11.3
XapaKTePUCTHKHU OMOJIOTHIECKHX crucTeM. DaKkTOpHI, BIHUSIONINE HA JI1.4J12.1 JI2.2 J12.3
PaAMOYYBCTBUTENBHOCT. PagrianinoHHbIe CHHAPOMBI: KOCTHO-MO3IOBOH, 2152333435
JKEITyIOYHO-KHIIeUHBIH, epedpanbHblil. JIydeas Oone3ns. [Ipodnema «Mabix
n03». BosaelicTBue Ha SMOPHOH U PENIPOLYKTHBHYIO (DYHKIIMIO OPraHU3MA.

/JTex/

1.2 OCHOBHBIE XapaKTEepUCTUKN HOHU3HUPYIOLIero u3inyueHus. OCHOBHbIE 8 10 JIL.1JI11.2 J11.3
XapaKTepUCTHKN OMOoNornueckux cucteM. GakTopbl, BIUSIONINE HA JI1.4J12.1 J12.2 J12.3
PaaroOYyBCTBUTEIBHOCTD. ParaliiOHHbIE CHHAPOMBI: KOCTHO-MO3TOBOM, D1 D2 53 54 D5
KeIyI0YHO-KHUIICYHBIH, 1iepeOpaibHblil. JIyueBas Oone3nb. [Ipobnema «Manbix
n03». BoznelcTBre Ha SMOPHOH U peNpOLyKTUBHYIO ()YHKIUIO OpraHu3Ma.

Mp/

1.3 OCHOBHBIE XapaKTepUCTUKN HOHU3HUPYIOLIEro u3nyueHus. OCHOBHbIE 8 10 JIL.1JI11.2 J11.3
XapaKTepUCTHKN OMoNornueckux cucteM. GakTopbl, BIUSIONINE HA JI1.4J12.1 J12.2 J12.3
PaarOYyBCTBUTEIBHOCTD. PaalinOHHbIE CHHAPOMBI: KOCTHO-MO3TOBOM, D1 D2 53 54 D5
KeIyI0YHO-KHUIICYHbIH, 1iepeOpaibHblid. JIyueBas Oone3Hsb. [Ipobnema «Manbix
n03». BozaelicTBue Ha SMOPUOH U PENIPOAYKTUBHYIO (DYHKIIHIO OPTaHU3Ma.

/Cpl/
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Paznen 2. D dexTnl Bo3AeiicTBU HOHM3UPYIOLET0 U3IyYeHH HA
KJICTOYHOM YPOBHe
2.1 Kpurepuit rubenu knerok. GakTopsl, BAUAIONUE Ha PaAUOYyBCTBUTEILHOCTD 8 6 JI1.1J11.2J11.3
knetok. Knerounsie mutienu. Bosaeiictere Ha JTHK, G6ernku, KiIeTouHyo JI1.4J12.1 J12.2 J12.3
MeMOpany. /Jlex/ 013233 54055
2.2 Kpurepuit rubenu knerok. @akTopsl, BAMAIOIIUE HA PaAUOTYBCTBUTENBHOCTD 8 10 JI1.1J11.2J11.3
knerok. Knerounsie mutienu. Bosaeiicteue Ha JTHK, 6ernku, KiIeTouHyO JI1.4J12.1 J12.2 J12.3
MeM6pany. /IIp/ 013233 54 055
2.3 Kpurepuit rubenu knerok. GakTopsl, BAUAIONNE Ha paAUOYyBCTBUTEILHOCTD 8 9 JI1.1J11.2J11.3
knetok. Knerounsie mutienu. Bosneiictere Ha JTHK, 6ernku, KiIeTouHyO JI1.4J12.1 J12.2 J12.3
MeMbpany. /Cp/ 013233 54 55
Pa3nen 3. ®uznyeckune 0CHOBBI JIy4eBOii Tepanuu
3.1 ®dusnyeckre 0CHOBBI MPUMEHEHUS HOHU3HUPYIOIIETO U3ITYUCHHS IS JICUCHHUS 8 6 JIL.1J11.2 J11.3
3JI0KaYeCTBEHHBIX HOBOOOpa3oBaHuii. /JIex/ JI1.4J12.1 J12.2 J12.3
013233 5455
3.2 ®dusnyecKre 0CHOBBI MPUMEHEHUS HOHU3UPYIOIIETO U3ITYUCHHS IS JICUCHHS 8 8,9 JIL.1J11.2 J11.3
3JI0KaYeCTBEHHBIX HOBOOOpa3oBaHuii. /Cp/ JI1.4J12.1 J12.2 J12.3
013233 54 55
Pa3znen 4. Inas koHTaKTHAs1 padoTa
4.1 MuauBuayanbHble KOHCYIBTAIMH, TEKYIUi KOHTpOJb /VIKP/ 8 4,1 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2 J12.3
013233 54 55

6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

OTt4eTsl o 3aa49aM (10 MPAKTUIECKUM 3aHATHSIM)
Bomnpocs! k 3auery

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNS M MHbIE MaTepHAJIbI VISl TEKYLIeH aTTecTaluu

TunoBsie 3aJa4u K MPaKTUICCKUM 3aHATUAM

1. OeHUTH AeWCTBHE HOHU3UPYIOLIETO N3IYUYEHHUS Ha TEJIO YeloBeKa Maccoil M. DHeprusi HOHU3UPYIOIIEro U3JIy4YeHHs PaBHa
KOJIMYECTBY TEIIOTHI, HEOOXOUMOH [U1sl HarpeBa Bojibl Maccoit M ot Temmniepatypsl TO 1o Temneparyps! T (yAeIbHYIO TEMIIOEMKOCTh
BojibI puHATH paBHO#M 4000 Ix/kr 0C):

* BBIYUCIIUTh MOMJIOLIEHHYIO J103Y,

* BO3MOJKHA JIM [TPU TAKUX J103aX THOENb OpraHu3Ma,

* yKa3aTb KpDUTUYECKHUE OPraHbl U TKaHH,

* 3(pekT, BEI3BaHHBIN 00TyUeHHEM, B KDOBETBOPHOH CHCTEME, HKEITYJOUHO-KUIIEYHOM TPaKTe, IEHTPAITLHON HEPBHO CHCTEME,

* 3¢pekT, BEI3BaHHBIN 00yUeHHEM, B KOXKE, CEPICIHO-COCYIUCTON CUCTEME, OpraHax 3peHUs], KOCTHOW TKaHH, MBIIIIAX
Janueie: m=50 kr, M=1 r, deltaT = 20 0C.

2. O1eHUTh JeiiCTBIE HOHU3UPYIOIIETO N3IyYEeHHUS Ha TEJI0 YeloBeKa Maccoil M. DHeprusi HOHU3HUPYIOIIEro U3JIy4YeHHs PaBHA
MOTEHIUANBHOM HEPruH Tea Maccoil M, MOHATOro Ha BICOTY N (ycKOpeHHe CBOOOIHOIO MaaeHMs IPUHATE paBHbIM 10 mM/c"2):
* BBIYUCIIUTH TOTJIOLIEHHYIO J103Y,

* BO3MOJKHA JIM [IPU TAKUX J103aX THOENb OpraHu3Ma,

* yKa3aTh KPUTUYECKUE OPTaHbl U TKaHHU,

* 3¢ deKT, BEI3BaHHBIN 00IyueHHEM, B KDOBETBOPHOH CHCTEME, )KETyJOUHO-KUIIEUHOM TPAKTe, IEHTPAILHON HEPBHOH cHcTeME,

* 3(pekT, BEI3BaHHBIN 00TyUeHHEM, B KOXKE, CEPICUHO-COCYIUCTON CUCTEME, OpraHax 3pEeHHsI, KOCTHOW TKaHH, MBIIIIAX
JHannsie: m=70 kr, M=2 xr, h =100 m.
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6.3. TunoBbie KOHTPOJbHbIC BONIPOCHI U 3aJaHUA JJIsA l'IpOMe)KyTO'lHOﬁ aTrecrTanun

BOHpOCLI K 3a4CTy

. [IpuyrHHO-CIIEICTBEHHAS. HePAPXHUs Pa3BUTHS paaroOuooruyeckoro 3¢ dekra.
. 'nbens oprann3mMoB. PaodyBCTBUTEIIBHOCTS.

. Mogudunupyrompe ¢pakTopbl paIdaiioOHHON THOETH OPraHU3MOB.
. JIygeBas 60ie3Hb. DKCIIepUMEHTAIbHBIE KITMHUYECKHE TaHHBIE.

. KocTHO-MO3roBoi#1 cUHIpOM.

. KemynodHO-KUIIE€YHBIA CHHAPOM.

. LlepeOpasnbHblil CHHIPOM.

. PaqnanmmonHoe nopakeHne pernpoayKTHBHON CHCTEMBL.

9. PanmarinoHHOE MOpakeHUE IO,

10. PagnanimonHoe cokpaiieHue >Ku3Hu.

11. 3akon bepronse u Tpubonzo.

12. ®opMbI paiHaliiOHHON THOEITH KIIETOK.

13. KpuBble BBKHBa€MOCTH KIIETOK.

14. Momudunupyroniie GakTopbl paaualiMOHHON THOEITH KIICTOK.

15. JIyueBas Tepamnusi.

OO LNk W —

6.4. Kputepuu oneHuBaHUs

Texymuidi KOHTPOJIb TEOPETHYECKUX 3HAHUI U NPAKTHYECKUX HABBIKOB IIPOM3BOJUTCS HA 3a4€Te U JIaO0paTOPHBIX paboTax.
YcneBaeMOCTh CTYZICHTOB OIICHUBAETCS B 0aJUIbHOM cucTeMe. Pacyer 0aioB oCyIecTBISIETCS CIACTYIOMMM 00pa3oMm:

1. ITocemmenue 3ausaTuil. MakcuMallbHOE KOJIMUYECTBO Oa/LIOB 3a ceMecTp: 22 Gasuia.

2. OTYeT 1Mo MPaKTHYECKUM 3aHATHIM. MakcuMallbHOE KOJTMYeCTBO OayuIoB 3a cemectp: S0 OayioB.

KoHTposb 3HaHU# Ha 3a4eTe MPOBOJUTCS B MUCbMEHHOU (opMe. 3aueTHBIN OHIIET COMEPIKUT ABa BOIpoca. MakCHUMalbHOES
KOJIM4eCcTBO Oamios: 50 6amios.

IMomy4enHble 3a TEKYIIYIO aTTECTAINIO OAJIIBI CYMMHPYIOTCA C OalnaMu, TOMYICHHBIMH 32 KaXKIbIH 3Tal IPH IPOXO0XKICHUN
IIPOMEKYTOYHOH aTTeCTalMu.

Onenka «3aureHo» (61-100 6annoB) — CTYAEHT TBEPIO 3HAET y4eOHO-IIPOrpaMMHBIII MaTepual, IPaMOTHO U 110 CYIIECTBY U3/1araer
€ro, He JIOMyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC. MOXKET NPaBHIBHO PHMEHHUTH TEOPETHIECKHE TTOJIOKEHUS U
BJIazieeT HeOOXOIMMBIMU HaBBIKAMU IIPH BBINOJIHEHUM NPAKTUYECKUX 3aJaHUM.

Onenka «He 3auteno» (0-60 6ayioB) — CTYIEHT HE OCBOMII OCHOBHOW MaTepHal, JOIMyCKaeT HETOYHOCTH, HETIPaBUIIEHEIE
(GOpMYIHPOBKH, HAPYIIAET OCIEA0BATENbHOCTh U3JI0KEHUS IPOrPaMMHOI0 MaTepuaa.

7. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMenayeMasi quTepaTypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI1.1 |Konbuyxxun A. M., BBenenue B Teopuio NpoXoKAECHUS 4aCTHLL YEPE3 BELIECTBO: HayuHas [ MockBa : OBC
Vyaiikua B. B. muTepaTtypa Atomuzgar, 1978

(https://biblioclub.ru/index.php?page=book&id=483362)

JI1.2 |bexman U. H. SlnepHas MenunyHa: GU3NIECKUE U XUMHUYECKHE OCHOBBI: yueOHUK |Mocksa : FOpaiir, OBC
U1 BY30B 2025
(https://urait.ru/bcode/562205)

JI1.3 |bexman U. H. SlnepHbIe TEXHONOTHH: YI€OHHUK IS BY30B Mockga : IOpaiir, OBC
(https://urait.ru/bcode/562201) 2025

JI1.4 |bexman U. H. AToMHas U saepHas Gusuka: paguoakTUBHOCTH U HOHM3MpYlomue |(Mocksa : FOpaiir, OBC
M3YYCHUS: YUCOHUK ISl BYy30B 2025
(https://urait.ru/bcode/562202)

7.1.2. lonoiHUTEIbHAS TUTEPaTypa

ABTOpBI, COCTaBUTEIH | 3arnaBue WznarensctBo, ron| Pecypc
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ABTOpBI, COCTABUTEIH 3arnaBue W3zpatenscTBo, ron| Pecypc
JI2.1 |Kyapsmos 1O. B., Panuanuonnas 6uodu3uKa: paguouyacTOTHbIE 1 MUKPOBOJIHOBBIE Mocksa : OBC
Iepos 0. @., PyOuH A. |351eKTpOMarHUTHbIC H3TyYCHUS: YICOHUK duzmatiur, 2008
b. (https://biblioclub.ru/index.php?page=book&id=68420)
J12.2 |Kyapsmos 1O. Bb. Panuanuonnas 6uodusrka (MOHU3UPYIOLIME U3IyueHHs): yueOHuK |Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=69291) Odusmarmut, 2004
JI2.3 |Kyapsimos 1O. b., PaguanuonHas 6Mopu3MKa: CBEPXHU3KOYACTOTHBIC H3ITyYCHNS: Mockaa : 9BC
Py6un A. b. y4eOHUK Ousmaraur, 2014
(https://biblioclub.ru/index.php?page=book&id=275552)

7.2. IlepeyeHnb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHHKAUMOHHOI ceTn "MHTepHeT"

D1 |Jlanb [DnexTpoHHBI pecype] : anekTpoHHo-0ubmoTeuHas cuctrema (O5C) / u3narenscro Jlans. — URL: http://e.lanbook.com/

32 |YHuBepcurerckas 6M0iaM0OTEKa OHIAKHH [ DJIEKTPOHHBIN pecypc] : anekTpoHHo-0nbmoreynas cucrema (9bC) / 000
Jupexrmenua [Tabmummnr. — URL: http://biblioclub.ru/

93  [KOpaiit [DnekTpoHHSBIH pecypc] : 371eKTpoHHO-0ubmHoTeuHast cucrema (IbC) / uznarensctso FOpaiit. — URL:
https://biblio-online.ru

D4 |Znanium.com [DJeKkTpoHHbIH pecypc] : 371eKTpoHHO-0ubnoTeunas cucrema (ObC) / HayuHo-u31aTebCKUil IIEHTP
HNH®PA-M. — URL.: http://znanium.com/

35 |eLIBRARY.RU [OnekrponHslii pecypc] : aiekrponHas oubnnoreka / Hayd. snektpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb nHGPpOPMALMOHHBIX TEXHOJIOTH A

7.3.1 TIporpaMmMHoOe oGecrieyeHue

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DrexkTpoHHbIH KaTanor HayuyHoi oubaroTekn Yenl'Y [DnekTponHsii pecypce] : 6a3a qannbix / Yenso. roc. yu-T. — URL:
http://library.csu.ru/ru/ - Yensbunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHausl
American Physical Society : caitr. — URL: http://journals.aps.org/about — 3. anri. — Pexxum 1ocTyIma: TOJIBKO W3 CETH YHUBEPCHUTETA. —
TexcT : 2eKTPOHHBIN.

3. Web of Science : mynsriaucuunrsaptas pedeparupHas 6a3a gaHHbIX / Kommanust Thomson Reuters. — Pexxum mocryma: s
3apeructpup. nonb3opareneit Uenl'yY. — TekcT : 3MeKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — $I3. anri. — Pexxum mocTyma: mist
3apeructpup. nosub3onateneit YenlV. — TeKcCT : 371€KTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 53. anri. — PesxxuM oCTyIa: Uis 3apeTHCTpHp. mojb3oBareneit Yenl'V. —
TekcT : 2eKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

JIJ'IH peanmm3al JUCHUTIUIMHBI UCTIOJIB3YIOTCA y‘le6HbIe AYAUTOPUH IJIs1 IPOBEACHUA 3aHATHI JICKITUOHHOT'O THUIIa, CCMUHApCKOI'0o
TUIIA, FPYNIOBBIX U UHIUBUYAIbHBIX KOHCY/IbTALUH, TEKYLIEr0o KOHTPOJLL U IPOMEXKYTOUHOI aTTeCTallly, a TAKKe OMELEHUs 11
CaMOCTOSATEIbHON PadoOTHI.

VY4eOHble ayAUTOPUH YKOMILIEKTOBAHBI CIIEIMAIM3UPOBAHHON MEOEBI0 M TEXHUYECKUMHU CPEICTBAMU O0YUEHUS - MYJIbTUMEIHUHHBIM
obopynoBaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

JInst mpoBeieHUs 3aHATHH JIEKIIMOHHOTO TUIIA TIPEAJIaratoTcss Habopbl AEMOHCTPAIIHOHHOTO 000pYIOBaHUs U y4eOHO- HATJISIHBIX
rocoOuii (MynbTUMEUIHbBIE TPE3EHTALUN).

Ucnone3ytores ayauropust Ne205 - yuranbhbiii 3a5 Ne3 (yueOHbIi koprye Nel) u aynutopust Ne206 - 37eKTpOHHBIN YUTAIBHBIN 3aI1
(crienanu3upoBaHHbIil MenualeHTp) (yueOHbIi kopiyc Nel) u1st caMOCTOSTEIBHOM paboThI CTYACHTA, OCHALEHHBIC TIEPCOHATLHBIMU
KOMITbIOTEPaMH, MYJIbTUMEIMIHOM annapatypoil. B aynutopusax obecrniedeH JOCTYN K pa3IMuHON CIIPaBOYHOM JIUTepaType,
SHLUKJIONE UM, OHOINOrpaduuecKuM 1 IOJTHOTEKCTOBBIM 0a3aM JaHHBIX, HHOPMaMOHHEIM pecypcaMm «HTepHET».
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9. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIVIMHBI (MO JIS)

OcBoeHHe cofiepKaHus yIeOHOM TUCIUIIIHHBI «PaguanonHas Gu3uka 1 OHOMeTUIUHCKUE dPHEKTH» OCYIIECTBISAETCS Ha JCKIUIX,
NPAKTHYECKHUX 3aHATHAX U B IPOLIECCE CAMOCTOSITEIBHOM y4eOHOI IEATEIbHOCTH CTY/ACHTOB.

JIekuMOHHBIE 3aHATHS 00ECIIEUNBAIOT TEOPETUUECKOE U3YUCHHE TUCIUILTHHBL. OCHOBHBIMHU METOJIAMHU O0YYCHHS SBIISIOTCS
HH(MOPMALIOHHO-00BCHUTENBHBIH 1 IPOOIeMHBIH. Ha JIeKIusax u3naraercs OCHOBHOE COJCPIKAHHE TEM IIPOTPAMMBI, IIPOBOJHUTCS
aHaJIM3 OCHOBHBIX MOHATHH U PACCMATPUBAIOTCS IPUMEPBL.

JIeKIMOHHBIN MaTepHaT SIBISCTCS] BAYKHBIM, HO HE SMHCTBEHHBIM [UIsl yCBOCHHS yueOHOM muciumuinHbl. Ero o6s3aTensHo
HEOOXOIUMO JIOTIOJTHUTH MATEPHUAIOM OCHOBHOU M JIOTIOJHUATEIBHON JIUTEPATYPHI 10 TEME.

IpakTHYecKue 3aHITHS CIYKAT IS 3aKPEIUICHAS TECOPETHYSCKUX OCHOB, H3JIAraéMbIX B JICKIISIX. Ha NpakTHYECKHX 3aHATHAX
o0y4aeMble OBJIaICBAI0T OCHOBHBIMU METOJIaMHU M TIPHEMaMH pelieHus 3a1a4. JJisi MpOBEeICHUS TEKYIETO M MPOMEKYTOUHOTO
KOHTPOJISL IPOBOAUTCS CEPHS OTUCTHBIX MEPOIPHATHIL, HAIPABICHHAS! HA OLICHKY CIIOCOOHOCTH CTY/CHTA PEIIATh PAKTUICCKUEC
3agaun. CHcTeMa KOHTPOJIBHBIX MEPOTIPHUATHI TOJDKHA 00ECTIeYnBaTh OOBEKTUBHYIO OLICHKY 3HAHHUH M HABBIKOB CTYICHTOB,
Croco0OCTBOBATh MOBBIMICHUIO YPPEKTUBHOCTH BCEX BUIOB YUCOHBIX 3aHITHMN, BKIIIOYAs H CAMOCTOSTEILHYIO padoTy.

Ba)XHBIM MOMEHTOM TIPH U3YYSHUH OO0 TUCIUIUINHEI SBJISIETCS OPTraHU3aIUsI CAaMOCTOsATeIbHON paboTsl. [Tpu ocBoeHHH
Marepuaa He CIeAyeT CTPEMUTHCS K MEXaHHIECKOMY 3allOMHHAHUIO IPHBEICHHBIX OMPEIeICHHU, (POPMYIHPOBOK U MMOIOKEHHH,
ecn TpeboBaHus K BaM mpsiMo He yKa3bIBaIOT Ha 3T0. BrioHe 3(GeKTHBHON MOKET OKa3aThCsl MOMBITKA MOHSATh CYTh SBICHHS,
BBIpabOTATh CBOC OTHOLICHUE K HEMY, OMUPAsCh Ha MATEPHAI, COACPKAIIUIACI B PEKOMEHIOBaHHO# uteparype. Taroke
PEKOMEHYEeTCsl PABHOMEPHO PACIIPE/ICIIATE HArpy3Ky CaMOCTOSTEIBHOIO 00YUCHHUS B TSUCHHE CEMECTpa.

B ciyyae nmpUMeHeHHs IpH 00YYSHHN JUCUUILIMHEL YJICKTPOHHOTO 00YYeHUs, TUCTaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHI
obmieHne 00y4aroNIMXCs ¥ MPENOoAaBaTelIsl OCYILIECTBISIETCS B PEXKMME PeabHOrO BpeMeHH (OHJIaifH-IeKiny (BeOHHApbI), YaThl,
BHUJICO-KOH(EPEHINHU U JIP.) WIN OTIOKESHHOIO BPEMEHH (CHCTeMa JucTaHuonHoro ooy4yenus Moodle, MS Office365, dpopymsr,
AJIEKTPOHHAS [TOYTA U JIP. ).

[Tpu 0Oy4eHun JIuI ¢ OTpaHHIEHHBIMU BO3MOKHOCTSIMH 30POBbS JIEKTPOHHOE 00YUEeHHUE, TUCTAaHIMOHHBIE 00pa30BaTebHbIC
TEXHOJIOTHH NPEAYCMaTPUBAIOT BO3MOKHOCTh ITpHEMa-Tiepeadyi HHPOPMALIMH B JOCTYITHBIX JJIs1 HUX (opMax.

Peanuzanust AMCUUIUTIHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00yJYeH s, TICTAaHIIMOHHBIX 00pa30BaTelbHBIX TeXHOIOTHI (nanee — D0,
JOT) ocymecTBisieTcs Ha ocHOBaHUU «I10J107KeHUS 0 peatu3ali OCHOBHBIX U JIOTIOJIHUTEIBHBIX 00pa30BaTeIbHbIX IIPOIPaMM C
MIPUMEHEHUEM DJIEKTPOHHOTO 00yUYEeHHUs M JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI B (heaepaibHOM rocy1apCTBEHHOM
OIO/DKETHOM 00pa30BaTEIbHOM YUPEKICHUH BBICIIET0 00pa3oBaHus « eIsIOMHCKHUI ToCyJapCTBEHHBIN YHUBEpCHTETY, «IlomoxeHust
0 MOpsAKE 3a4eTa 00YJaIOIMMHUCS [0 OCHOBHBIM MPO(ECCHOHANBHBIM 00pa30BaTEIbHBIM MPOTPaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «Uenl'Vy» pe3yabTaToB OCBOCHHUS B OPTaHU3AIUSIX, OCYIIECTBIISIOMINX 00pa30BaTeIbHYIO IEATEIbHOCTD, YICOHBIX
MIPEMETOB, KypCOB, TUCHUIUINH (MOIYJIeH), MPAKTHK, TOIIOJHUTEIBHBIX 00pa30BaTENILHBIX MPOTPAMM) MOCPEICTBOM AIIEKTPOHHOM
nHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxop | T.I1.) MpH
peanu3zanuu 00pa3oBatesibHON AesaTenbHOCTH ¢ npuMeHeHreM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTHI, HE BXO/ISIIHIE B IepeueHb
ANIEKTPOHHON HH(POPMAIIMOHHO- 00pa30BaTeIbHON CPEIbl.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCH C HHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbSA

OcBoeHNE MUCHUILTHHBI HHBAHIAMH W JTHIIAMH C OTPAHHYEHHBIMH BO3MOXHOCTSMH 3I0POBbS OCYIIECTBIIIETCS C UCHONB30BAaHIEM
CHELHATbHBIX TEXHUYECKUX CPEICTB M HMHGOPMALMOHHBIX TEXHOJOTHUH, HMpenocTaBiseMbIX PecypCHBIM y4eOHO-METOAUYECKUM
HEHTPOM II0 OOYYEHHWIO WHBAIUIOB W JMMI[ C OTPAaHHYCHHBIMH BO3MOXKHOCTSMH 3m0poBbi Yenl'V mo 3ampocy oOydwaromerocs
(MOOMIIBHBIC CHEIHANbHBIE TEXHHYECKHE CPEICTBA IS JHI[ ¢ HApyIMICHHSAMH 3pPEHUS W C HapylIeHHeM CIyXa, acCHCTHBHBIC
nH(OPMALIIOHHBIE TEXHOJIOTHH).

ITpu HeoOxomuMocTH Ui OOYdarOIIUXCS C HAapyIIEHWSMH 3peHUs Ha pabouumx MecTaxX IJIsl IPOBEJICHUS NPAKTUYECKHX MM
Ja0OPaTOPHBIX 3aHATUH YCTAHABIMBACTCS CIEIHANTbHOE IPOrpaMMHOE obecreueHue (IporpaMma pedeBOd HaBHUTALlMM, pedeBbIe
CHHTE3aTOPbI, SKPAHHBIE JIYIIbI).

B yueGHble ayauTopuu obecrieunBaeTcsi OECIpensSTCTBEHHBIN AOCTYN AJsi 00YYaIOUIMXCS C WHBAJIHIHOCTHIO U C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 30pOBbs. B kaxknoil aynuropuu, rae o0ydaroTcsi HHBAIMIbL M JIMLA C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbS,
IpeyCMaTPUBACTCS COOTBETCTBYIOLIEE KOTUIECTBO MECT VISl OOYUAIOMIUXCS ¢ YI€TOM HapyIIEHUH UX 30POBbS.

JIiis ocBOEHMS AUCLIMILIMHBI MHBAIMJAM U JIULAM C OFPAHUYEHHBIMHE BO3MOXKHOCTSIMU 3[J0POBbsl IPENOCTABISIETCS JOCTYII K I€4aTHBIM
HCTOYHMKAM, UMEIOIIMMCS B HayuyHO# Oubnnorexe Uenl'V, ¢ mOMOLIBIO CHEIMANBHBIX TEXHUUECKUX CPEICTB; JOCTYI C IOMOIIBIO
CIIENMANbHBIX TEXHHYECKHX M IMPOTPAMMHBIX CPEICTB K 3JICKTPOHHBIM HCTOYHHKAM, NPEACTABICHHBEIM B ()OpME 3JIEKTPOHHOTO
JIOKyMeHTa B (oHze HayyHoi 6ubnuotexu Yenl VY wiam »1eKTpOHHO-OMOIMOTEUHBIX CHCTEMAX.

VYueOHO-MeToAuYeCKHE MaTepHaibl Uil 00y4arolUXCsl U3 YKUCJAa MHBAJIUIOB U JIUIL ¢ OFPAHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbS
MPEAOCTABISIIOTCS B opMax, alalTHPOBAHHBIX K OTPAHUYCHUSIM UX 30POBbSI U OCOOCHHOCTSIM BOCTIPUATHS HH(POPMALIHH.
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JI1s MTHBaJIMIOB U JIMI] C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsI OCBOCHHUE U CLIUITIIMHBI MOXKET OBITh YACTUYHO WJIU TIOJIHOCTHIO
OCYIIECTBIICHO C UCTIOIb30BaHNEM AUCTAHIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

[Ipu mnpoBepeHNHM NPOMEXKYTOUYHOHW aTTECTAllMM IO JUCHUIUIMHE OOYYaIOUIMMCS C WHBAJIWAHOCTBIO M C OrpaHMYCHHBIMH
BO3MOKHOCTSIMH 3JIOPOBBSI 00ECIIEUHBAETCS 1O WX 3asABICHHIO IIPEJOCTaBICHHE B JOCTYHNHOW (opMmMe B 3aBHCHMOCTH OT HX
WH/IUBUYAIBHBIX OCOOCHHOCTEH WHCTPYKUIMH O TOpPSIKE IPOBEICHUS IPOMEKYTOUHOH aTTecTalld, OLEHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a/aHMs (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIbIOTEpE, MUChbMeHHO wmpudrom bpaitns, c
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu npoBeaeHUN NpoUEaYPbl OLIEHUBAHUS PE3YJIbTATOB O0YYEHHs] MHBAJIMIOB U JIML C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbS
IpeaycMaTprBaeTCs HCIOIb30BaHUe IpeaocTaBiIeHHBIX Yenl Y min coOCTBEHHBIX TEXHUUECKUX CPEACTB, HEOOXOAUMBIX MM B CBSI3HU C
WX WHAMBUAYAIBHBIMU 0cOOCHHOCTAMU. [Ipy HEOOXOIMMOCTH MHBAIUAAM U JIMLAM C OIPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
IIPEIOCTABISIETCS IOTIOIHUTEIBHOE BpeMsl JUIsl MOATOTOBKU OTBETa Ha 3aJlaHusl, IPOLEeNypa OLEHHBAHHS PE3yIbTaToB 00YIEeHUS O
JUCLUIUINHE MOKET MPOBOJUTHCS B HECKOJIBLKO ATAIIOB.
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ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa
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[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) A. C. 3ape3uHa

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



