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PaccMOTpeHO M PEKOMCHAOBAHO K HCMONLIOBANMIO B yueGHoMm nponecce na 2024/2025
vueOHbI 10,1 6e3 H3IMCHeHHA™®
Ilpotoko: 3accaanns kadeipst Boicmei MatematHky o ¢u3uxa ot 30.08.2024 Nel

PaccMOTPEHO M PEKOMCITIOBAHO K HCNO/Ib30BAHWIO B yueGHOM npouecce Ha 2025/2026
yueOHbLIH ron 6e3 uameHeHnit™®
[Tpotokon 3acesanus kadeapst Beicinedt maremaTuky 1 pusuky or 27.08.2025 Nel

*3anoTHACTCH NpPH EXErO[HOM [1ePeCcMOTPS TNPOrPaMMBl, €CTH B HeE HEe BHECEHBI
HIMCHEHNA



1. Henn u 3a2a4u 0CBOEHHS THCIHILTHHL]

[lee OCBOEHMS JIMCUMILTHIIEL - cHOpMHPOBATE OONILYI0 NpodeccHoHaIbHYI0 KOMICTCHT-
HOCTh, @ Takxke HeoOXOAuMbIA 00bem DYIIAMCHTATLHLIX M NPUKIAIHBIX 3HAHWH, ymermit u
HABBIKOB HEOOXOMMMBIX JUTA MCCHEIOBaHHs Hauboee BAXKIILIX Pe3yIbTaTax H akTyalbHbIX 1TPo-
O1eM COBPEMEHIION JKCIIEPUMEHTAIBHONH W TCOPETHUECKON (PU3MKH.

3azauu:
1. Cdopmuposars 3nanue:

— OCHOB (PH3NKH CTPOCHHA BEHIECTBA: (PM3HKH CHIILHOHCPABHOBECHBIX CHCTEM;

— OCHOBHBIX 3KCHEPHMCHTATHHBIX METOJIOR HCCHIC(OBAHHSA CBOHCTB QH3NYECKHX CHCTEM:

— (huznyeckue OCIOBELI CTPOSHUA M CBOHCTR THEPJIOTO TENa, POLECChI, IPOTEKAIONIHE B
TBEPIBIX TEIAX M 3AKOHBI HX ONMHCBHIBAIOILHE;

~ COBPEMEHHOC COCTOSHME BBIMHCIHTENBLILIX TCXHOIOIHHA M MX NPUMEHCHHE B QH3NKE.

2. ChopMupOBaTh YMEHHE!
— HCIIOJIBL30OBATE paHee nproGpereHibIc 3HAHASA UM NOJY4YeHUs HOBEIX 3HAHHHA O CBOH-

CTBaX MPHPO;IHLIX W HCKYCCTBEHHBIX CHCTEM:

— BBIACHATL COCTABIAKIIME CHOKHLIX CHCTEM;
- IPOBOIHTH AHATH3 W HHTEPIPCTHPOBAT PE3Y/IbTATHI MOJIE/IHPOBAIHA.

3. Chopmuposars BlaJcHHE:

— AHAM3WPOBATH NPHHLMIHAILHBIC H3MCHCHHSA, TIPOHCXOISIIHE B CTPYKTYPE eMeHTap-
HBIX M C/I0KHKIX CHCTCM,

~ METOJIaMH aHA1n3a ¥ (pyIIAMCHTAIBHBIMN 3HAHUAMH;

— IPOrPaMMHBIMH CPE/ICTBAMH AHATH3A, MHTEPNPETALMH 1 BH3YATH3ALMH Pe3yIbTATOB,

2. Mecro ANMCHHILIHHEBI B CTPYKTYpe ocHoBNOK npodeccnonaabHol obpazoBareanHoi
NPOrpaMMbl

JIHCHHIIMEA OTHOCHTCH K OOA3aTENbHOH YacTH OCHOBHOMH nmpodeccronambHON ofpajona-
TEJILHOM 1IPOrPAMMBI, H3YUACTCH BO 2 CEMECTPC.

BazoBbiMH Ul HIYYCHHSA QHCHHILTHHE ABamoTes: «Dunocodus sHayku u rexnukuy, «Co-
BPEMEHHBIE METO/IbI HCCIICAOBAIIS KOHCTPYKIIHOHHBIX M KOMIIO3HTIEIX MATEPHAIOR», «Marepu-
ATOBEICHHEY.

JMCIHILTHHA H3YYaeTCs 1apaUIeILII0 BO 2 CeMECTpe ¢ AnciniimHaMA: « COBpeMEeHHbie ve-
TOIBI HCCNEA0BAHMS KOHCTPYKIIMOHHBIX H KOMIIO3HTHBIX MATepranosy», «Pusnyeckue nporeccs
B TBCPIABIX Tenax», «MarepuanoBcacnuey.

Jlucuuniana asnseTca 6azoBoM JUIS HIYYICHAS AUCHHANIMH: « COBpeMEHHBIC MCTOIBI HCCIe-
AOBAHMA KOHCTPYKUHONHLIX M KOMIO3MTHHIX MarepHaioBy, « KoMnbiorepHoe MOACTHPOBaHHE
IIPOLECCOR B TBEP/IbLIX TCHax»

3. lepesicHn MIAHMPYEMBIX Pe3Y.ILTATOR 00yHcHNN
Ilponecc u3yueHMs JMCUMIUTANGI HanpasieH Ha ¢opmuposanne kommereHmmii: OITK-1,

OI1K-3, OIlK-4.



Koa 4 naumcnosanuc
NpodecCHONATLHON
KOMIETEHUHH

Tabmuna 1. O6menpodeccHOHAIBHBIE KOMIETEHIIHN

Ko ¥ nauMcHoBanue uiimKa-
TOpa AOCTHIKCHAA npodeccno-
HAJIBHOW KOMIIETEHLIMHU

Pesynnrare 00yuenns

OTTK-1. CnocoGen 1pu-
MCHATE (hyHAAMCHTA b=
HBIC 1 NPUKIAHBIC 31a-
HUA B 00:1aCTH QU3HMKO-
MaTEMaTHYCCKHX "
(MIM)  €CTECTBEHHBIX
HayK U1 petieHns Npo-
(eccHOHANBHBIX 3a7ay,
B TOM YHCIIE B chepe ne-
NArorHYeCKOH IEATeNb-
HOCTH

OTTK-1.1, Paboraer ¢ oOnekramu
HAYHHOI'O HCCHCHOBAHIMA, UCITOIb-
3yd  QYILIAMCHTATHILIC W NpPH-
K1 HbIE 3HaHMA B (PU3HKE H Ma-
TEMaTHKE

3HaTh:
~ OCHOBbBI (bHSMKM CTPOCIIMH BC-

nIecTBa; GUIMKH CHILIONCPABHO-
BECHBIX CHCTEM;

~ OCHOBHBIC JKCIICPUMCHTATLHEIE
METOMLI HCCICAOBAHHSA CBOMCIB

(PrHIHYECKHX CHCTEM;
Vsers:

~ HCMOJIb30BaTh paHee npuodpe- |

TCHHBIE 3HAHHA I MNOJMYHCHHA

| HOBBIX 3HAHHIH O CBOJICTBAX NpH-
| POAHBIX H HCKYCCTBEHHBIX CH-

CTCM:
Bnazers:

~ CTIOCOBHOCTELIO K aHATH3Y NPHH-
IMIIHAIbHBIX H3IMECHCHHH, MpOHC-
XOAAIMX B CTPYKTYPE 3IeMeHTap-
HBIX M CTOXKHBIX CHCTEM.

OTTIK-3. Cnocoben 8
paMkax cBoeil mpodec-
CHONANBLHOH  JACATCNE-
HOCTH AHAIH3UPOBAT,
BBISBAATH, (OpMaIH30-

' BaTh H HaxXOduThL pelue-

A Q)ylmamcmanmmx
H NPAKJIA/THBIX HAYYHO-
TEXHHYCCKHX H HHHOBA-
IIHOHHLIX 3a0a4

OTTK-3.2. Bhrisgiser BO3MOKHO-
CTH HHHOBAUMI H HAXOQUT pelie-
Mg  WNNOBALMONIEIX 3aja49 B
chepe BbIOPAHHOIO HAYHHO-HC-
CIE/I0BATE/IbCKOTO HANPABICHHS

3Harh:

— (3udecKkHe OCHOBBI CTPOCHHSA
M CBOWCTB TBEp/IOr0 Tena, mpo-
LIECCHI, IMPOTEKAKIIME B TREPbIX

Te1ax H 3aKOHBl MX OINHCBIBAK- |

IHe.
YMers:

— BBIICIATE COCTABISIIOMIME CTOK-
HEIX CHCTCM.

Biiagers:

-~ METOJaMH aHATH3a H QYHIAMEH-
TATEHBIMH JHAHHUAMH.

OlIK-4. Cnocoben BLI-
OHparth eI cBOCH 1npo-
teecnonaneHol  jies-
TENLHOCTH M NYTH MX
JIOCTHXEHHS, ocy-
LICCTBIATL  HAYYHEIH,
TeXHHYECKHHN, TeXHO010-
rHYeCKUi W MHHOBAIIM-

| OHHBIF 1TOWCK, 1TPOFHO-
| 3MpOBaTh

HayY4HBbIC,
ITPOU3BOICTBCHHEIC,
TeXHOIOTrH4YECKHe H CO-
OHATBEHO-3KOHOMHYC-
CKHE NOCIC/ICTBHA

OIIK-4.1. Buibupaer ncIH ¥ IyTH
MX JOCTHKCHHS B HAYYHO-TEXHO-
JIOTHYECKOM M HAYHHOM [IOMCKE B
HANPARIEHHH CBOEH mnpodeccHo-
HaIbHOH JeATe/IbHOCTH;

3uarn:

—COBPEMEHHOE COCTOSHHE BbIYHC-
JINTEIbHBIX TEXHOJNOIHIA U UX NIPH-
MEHEHHE B PH3HKE.

VMeTs:

— NPOBOJMTbL GHAIM3 M HHTEpNpe-

THPORAThE PE3YJILTATH MOJETHPO-

BAHMS.
Bnaners:

~ IIPOrpPaMMHEIMH CPEICTBAMH
AHANMH3a, HHTEPIPETAHA H BH3Y-~
ATH3aNHA PC3YILTATOB




4. Crpyxrypa # coacpAaHue AMCIHILTHHBI

4.1. ObbeM THCUHILIHHEBI

OOheM AMCLMILIMAET COCTAB/ISET 3 3aueTHble e MHUITEL, 108 akaqeMiyccKkux vaca.

Tabanna 2. O0beM ARCUMILINABE MO BHAAM yueOHbIX 3aHATHH B AKATEMHYCCKHAX Yacax

Ovnas Qopma
obyyenns
OGbEM TMCTIUNTHHBI Cemectp Urtoro
] 2 cemecTp i
3au€rHelC CAMHMIL 3 3
KonrtaktHas pabora obyvyaronmmxcs ¢ npe-
110/1aBaTeaeM 30 30
(mo BHAAM ayAMTOPHBIX Y4eOHbIX 3aHA-
_ THH) — BCETO: i )
B TOM HHCIIC: 30 30
—  JIeKIMM: 10 10
—  3AHATHS CEMHIAPCKOTO THMNA: 20 20
i NIPAKTUYECKHC 3aHATHSA 20 20
s1abopaTopHEIS 3aHATHA - -
Camocrostensuas padora (aaiee — CPC) 76.84 76.84
___— BCErO: , : !
| B TOM UHC€: _ - -
KypcoBas pabora - -
~ KONTpoJbHas pabora - -
Konrpons: A
Texymuit kKonTposs venesaeMoctn (TKY) 1 1
TTpoMCIKYTOUHAR aTTeCTalHs 0,16 0,16
BCET'O YACOB: 108 108
| Byl npoMesky TOUHOH aTrecraimn 3aver ¢ OLCHKOH 3a4eT ¢ OLEHKOM

4.2. CrpyKkTYpa TeM AHCUHILTHHLI
Tatauna 3. CrpykTypa aucunninss! IS 04MH0 Gopmsbl obyaenns

Buast yueGHOM pa- =
OOTBI, B T.4. CAMO- 5
No , CTOATENbHAs pa- é
nim ‘ 60Ta CTYACHTOB, = H
3 . 2 :
' ) | 8 Hac. B & =
Tema = P ] - =
: - = |38 (&%
AHCIHTLTHITET Ol m | % - v g =
= |29 o 5 B |g¢8
z = o ° 2 = 3 g &
|58 ° |8 |E§ |5%
E 6 2 XREE
15 [ ; a
Tema 1. 12 2 2 10 VYcrrad 3a- OIIK-1 OTTK-1.1
| Ouinka OTKPHITBIX CH- | OIIK-3 %
| A : | A Bble | oo OIIK-3.2
cteM. OCHOBHBIC TNOHA- J , NOAHEHAs OIlK-4.1
THS CHHEPI€THKA. |




. Buaer yueGHol pa- 3
O0TEL, B T.4. CAMO- g
Ne CrosTensHas pa- E
n/n o | ©oracryaentos, § 2
: 3 yac. = " =
T'ema - 2 Z Zz 5
AUCUHILTHITEL o | w | X = $ = g- |
=E | 2B © | .k g8s |58
& = [N = = 5 g5
V e (&) = | Z = = =
S| &°¢ £ &2 | 32
§' o 2 e = = =
’ OpaxkTH4e-
CKO# pa-
| | Borel Nel
2 2 4 16,84 | Ycrmas 3a-
Tewma 2. umra Bel- OTK-1 OI1K-1.1
AKTyandkHhie  BONPOCHI noaxenus | OTK-3 3
B ; OIIK-3.2
(DM3UKH KOH/ICHCHPOBaH- npaktade- | OIK-4 OTK-4 1
HbIX Cped. CKOH  pa- ’
| | BoThl Ne2
Tema 3 2 2 6 20 | YcTHas 2a-
Monynposoanuxn. ®u- fz?;:en::" 8211?:; OI1K-1.1
3 | 3HYCCKHE OCHOBHI ¢op- | 5 OIIK-3.2
% npakruge- | OITK-4
MHPOBAHHA HAHOCTPYK- cxoii  pa- OTK-4.1
T¥P- 0oTeI Ne3
OlIK-1
Texymmmii KOHTPOIE Teer B | OIK-3 8{52_;;
venesaemocti (TKY) Moodle OITK-4 OIK _4']
2 |2 [4 |10 YcrHas 3a-
Tema 4. muTa  Bei- | OLIK-1 | OIK-1.1
Croiicrsa B30y /icH- noyemus | OTK-3 £
4 OlK-3.2
HbeIX aromon. Knactepsi. npaktuye- | OITK-4 OITK-4.1
Oynepexs. ckoii  pa- '
| Bo1nr Ned
2 2 |4 |20 ' Yernas 3a-
Tema 5. r[::)"n?eﬂ:f- 8}};&; OIK-1.1
5 | CrpocuMe M JMHAMMUKA X e | OIK-4 OIlK-3.2
MOTEKY I | : OI1K-4.1
| CKOH  pa-
» HoTeI Ne§
UIOro 10 {20 (76,84 |




4.3. CoaepzRane TeM JHCHNTTHHB]

Tabumua 4. Coaepxanne rem THCOHILIHHBI

Ne  Hawmmenosanue Conepxkatne KoMmnerenuns
TEM
CBoMCTBA CAMOOPraHH30BAHHbIX CIPYKTYP.
Tewa 1. Junamuyeckue cucremsl, JlerepMUEMpPOBARNLI
Duizuka OTKpsl- | xaoc. Knaccuuxauns peryispHbix # XaoTHYECKHUX OTK-1
| | TBIX cHCTEM. cHcTeM Mo Tuny arrpakropa. [lonstrue cTpannoro OMK-3
OCHOBHBbIE 110~ arrpakTopa. HeycToiuMBoCTh ABHKEHHS Ha CTPaH- OTTK-4
HATHS CHHEpre-  HoM arrpaktope. Muoxectso Kantopa. ®@paxkranst,
THKH Cuenapnit Deiircndayma,
CamMOOpraiu30BaHHBIC CTPYKTYPhI B TBCPABIX
renax. Croxacriuygeckuii pesonanc. Jansunit nops-
JIOK H Decnopsiok B KOHACHCHPOBAHABIX CPelax.
OcobenocTi CTpoeHAs HEYNOPAIOHEHHBIX CH-
crem. Kpasukpucraninl, MCTOaBI NOYHCHHAA
aMop(hHRIX MCTATIHYECKHX ciiaBoB. CTpykrypa
Tema 2 aMOpdHBIX Cl11aBOB. AMOPhHBIE (PepPOMArHETHKH,
ik IIpakTHueckoe Hcnonb3opaHue aMopdHBIX Ciia-
AKTY&IbHLIC BO- pd OIIK-1
BOB. Mexanuimel THGQY3uH B HEYTIOPIIOUYEHHBIX
2 OIIK-3
2 mpochl (PHIMKH :
cucTeMax (KooneparaBHLIil, akTHBaHONEIE). Me-
KOTACHCHPO- , OIK-4
S ——— TOIbI KOMIILIOTCPHOTO MO/IC/IHPOBAHHS HEY OPAIO-
' YCHHBIX CHCTCM. JIOKanbHbie HEOAHOPOIHOCTH
aMopuoit crpyKrypul. @u3NuecKue CBOHCTBA MaH- |
rauuToB, [Tepuoinueckne JOMeHHbIE CTPYKTYPhI B
3NEKTPO- H MArHHTOY NOPH/IOYCIHIILIX BELIECTBAX, |
Tpancopmaims nonueME nyykamu. Paswl 1 da-
30BbIC ICPCXOIbI
[eTepoCcTpyKTYPhl B [IOJYIIPOBOIHHKAX, ¢
Tewma 3 PEX0/1bl METALT-THANEKTPUK, BOJIILI 3apAJIOBOH U
e cIHOBOW 110THOCTH. KOHUENIMH # TEXHONOTHM
[Moaynposon- 5 ; o
snn. Ouange. | TOTYICHIS 110/1y1IPOBOINMKOBBIX HAHOCTPYKTYP ¢ [1K-1
3 ; PA3MCPHBIM KBAHTOBANHCM B JBYX H TPEX HIMCpe- OIIK-3
CKHE OCHOBbI
BopaEpoBANHA HuAX. HOBBIC HCTOYHMKH CBCTA HA OCHOBE reTepo- OTIK-4
P’ CTPYKTYP. OHINUCCKHE OCHORbI CBEPXITPOBOIAHHKO-
HAHOCTPYKTYP. ;
BOH onekTporuki. Ksanronuii adexr Xomna,
Tema 4.
CrolicTpa Bo3- FKIOTHYECKHE arOMbl. MIIOro3apsiaHnie HOHLI
Oy A IeHHbIX MHorowarossiii pacnaji 8030y XKICHHBIX COCTOR= OIK-1
4 | atomos. Kna- HHii atomos. Puadeproseknit arom. Kiactepni. OIIK-3
Dynsepensl. YTACPOIHbIE HAHOTPYOKH. OI1K-4

crepel. Dysie-
PEHbI.




Ne | Hammenosaxue Cojiepxanue Komnerexims
TeM
Maruutneii pezonanc, CoeKTpocKonus
SAMP. Teopus broxa. Slaepras wnayxums. Criex-
tpomerpsl AMP. Daekrponnpii napamariu LI
Tema S. pezonanc. JlBoiino# saephbiit pesonanc. Iddexr OITK-1
. Crtpoenne w mu- | Osepxayscpa. MareMaTHUCCKHE MOJIETH TCOPHH ONK-3
| [IAMHKa MOJIC- CTpoeHMs B THHaMKKH MOJIcKy . KanToBo-Xumu- OTIK-4
Kyl geckue Mojlend. Meton Xaprpu-®oka. Mosernn ¢
YYETOM KOPpesiiHE. OCHOBHBIC TTOTOKEHUS TCO-
pHH hyHKIHONATA ILIOTHOCTH.

4.4. Coneprwanne 3ANATHH CCMHIAPCKOTO THILA

g & a6.1nua . Cojepikanue npakTHYeCKHX 3aHATHIH

No B ToM uncic
n’ TemaTHKa NPaKTHYECKHX 3aHATHI Beero wacos | 0B n!:)af-
THYECKOH
‘ " . : : A 0;1FOTOBKH
1 | IpakTuueckas pabora Nel. 2 10
. ®Puzuka OTKPRITEIX cHeTeM. OCHOBHbIE IOHATHS CHHEPI'€THKH.
5 [Mpaxrugeckas pabora Ne2. 4 16,84
| AKTyansHBIC BONPOCH! (PHIHKH KOH/IEHCHPOBAHHBIX CPeL.
IMpakruyeckas pabora Ne3. 20
3 | [Monynposoanukn. duzuyeckue OCHOBb POPMUPOBAHMS HAHO- 6
CTPYKTYP. . :
4 | IpakTiueckas pabora Ned, 4 10
Cuoiicta Bo30y ;icHHBIX aTomon. Kiactepsl. @y L IcpeHEL
5 [ IpakTHueckas paGota Ne5. 4 20
CrpocHHE M IHHAMHKA MOJIEKY!]
BCEI'O 20 76,84

5. Mepegens yuchHO-METOANMCCKO10 oDeceeHNsI CaMOCTONITEIBHON padoTel 0fy4alo-

HIHXCS 0 AMCIHTLTRITe
DIeKTpoHHbIA yuenbii Kype «CospeMenisie npodiieMsl cbmmm» B CHCTEME Moodle [DnekTpos-
HEIH pecype|. Pexxum jocryna: https://moodle.rshu, ' :

6. Ouenounpic cpeACTBA IS TEKYIIET0 KONTPO.AS YCNCBAEMOCTH H IPOMEKYTOUHOMN aTTe-
CTALMN N0 HTOraM 0CBOCHHS IHCIHILIHHLI

YyeT yeneraeMocTH 00yyaromerocs (10 JUCOHMIIMHE Ocy ecTBasercs no 100-6ambHoi mxae.

Tabanna 6. Yaér venepacmoctd o0yuaomerocs no JHCIHILIHIE

Yuyer ycnesaeMocTH Roanaecyes
-~ = . barioB
MakcHManbHOe KOIMYECTBO O JIOB 11O TUCLIMILIMHE 3a OJHH CeMeCIp: 100
~  MAKCUMATHLHOE KOMYecTBO OAMTOB 32 BLIIOHCHUE RCEX BHAOB TCKYTNErO KOH- 100 =
PO _
~  MAKCHMA1bHOE KOTHYECTBO DA/UION 38 MPOXOKACHHC (IPOMEKYTONNO arrecTa- 30
| UHH




6.1. Tekymuii KoHTpOIbL

Tunossie 3a,1aHKHs. METO/IMKA BBIITOIHEHHUA H KPHTCPHH OLCHHBAIIHA TCKYIICTO KOHTPOIA 110 Te-
MaM JUCLHIIIHHLI NPEACTABICHE] B donae OUCHOYNELIX CPCACTRE IO JAHHOH JMCUHILIHHE.

6.2. llpomMexyTOUnAA aTTeCTANHA

[lepeueHs BOMPOCOB M KPHTEPHHM OIIEHHBAHWSA HA BOTMIPOCH! B OMIETE MO TEMaM JMCHMILIMHDI
npeacrasncnnl B Ponac OUCHOYHBIX CPEACTB M0 JaHHON JUCIUIIHHE,

Qopma HPOMEKY TOYHON aTTeCTAUNY N0 THCHUILTHHC: B ICPBOM CCMECTPE — 3a4CT ¢ OLCHKOM,

(MopmMa NpoBEICHNS 3a9eTa ¢ OUCHKOH: YCTHEHIH OTBET Ha JBa BOIpoca B OHiIeTe.

6.3. basibno-pelTHNroBas CHCTEMA OUEHHBANHS

Tabauna 7. Pacnpeaeacnue 62008 no BuaaM vaehuoii padors — 1 u 2 cemecTphi

1

' Bua vuedro#i paborsl, 33 KOTOPYK) CTABATCS Oalibl | Baumsr
Texvinui KOHTpO.Ib 0-100
_IpomerxyTounas aTTeCTalms . TR 0-30
U100 | 0-100
Tabanna 7.1. Pacnpeaencane 6aa00B No TCKYIMEMY KOHTPOIIO
2 cemecTp
Ne | Bt pabor |  Min | Max
1. Obs3arensHas YacTs
12 Texynmii KOHTPO:1b YCICBACMOCTH 10 IIPOBCPKE chopMu-
| poBaNTOCTH OCTATOYHALIX 3HAHWH:
| Texymmit konTpoms yenesaemoctd (TKY). Tecr 0 10
| 12 Brimoanenwe npaktHyeckux pabor:
1.2.1 | IlpakTnueckas paGora |,
®u3uKa OTKPRITEIX cHCTeM, OCHOBHEBIC NOHATHA CHIICPTC- B 6
THKH. ] (IS R
1.2.2 | IlpakTuueckas pabota 2. 4 6
AKTYQILILIC BONPOCE! HHIAKH KOILICHCHPOBAHHBIX CPE;L.
1.2.3 | llpakTiucckas pabora 3.
TMonynporoauukn. Puzuueckre 0CHOBE QOPMHPOBAHHS 4 6
HAHOCTPYKTYP. A —_—
1.2.4 | Tlpaxkruteckas pabora 4.
CaoicTBa Bo30yxmeHHLIX atoMoB. Kracrepsl. ®yiuie- 4 6
. PCHEL
1.2.5 Tlpaktuyeckas pabora 3. 4 ’ 6
| CTpocnue ¥ JMHaMmKa MOJIeKy.1
Hroro 6annos no odbszarensuol yacru | 20 40
2. BapuaTHBHAas 4acThk . B
2.1 Pedepar no aucumnmne «CoBpeMeHHBIC NpobieMs! Gu- 1 5
SHKH) A
2.2 Vuactue 8 HUPC ) 10 25
2.3 Vgactauk k1y6a Mud 1 10
2.4 Vyacrue g oxumnuaie (puznka, maremarnka) 5 10
2.4.1 yyacTue - 5 5
242 IIpH3CP o . 10 10
2.5 [Ty6nukaums B HHASKCHPYCMOM XKypHame (COBMECTIIO € 10 10
NpPENnoIaBaTeneM) I




2.6 AxcesiepallHorHas nporpamMma’ npoekT PocMononexu 20 40
2.6.1 VUaCTHE 20 20
2.6.2 rpainT o 40 40
[IpomeKy TOYHAs aTTCCTAIMA 10 JTHCIHILITHHE 0 30 |
Hroro 6annos no sapuarusuoii vacts 40 60 |
Hroro 6an10B 10 AMCUHMILIAHE __ 100 |

Ta6anua 7.2. Kousepranus 6a.1.10B B HTOr0BYI0 OLUCHKY HA 334€TC € OICHKOH

~ Oucixka Baint |
~3ayreHo (OTIMYHO) 85-100
3auTeHo (xopouo) RS 64-84
3ayreno (yA0BICTBOPUTCIBIIO) | 40-63
He 3auTeHO (HeYAOBICTROPHUTETHHO) 0-39

7. METOMYCCKHAE PEKOMEH, IAUHE [LIH 00y YRI0HUXCH 110 0CBOCHHI0O THCIHILTHHBI

Metoauueckue PEKOMEHAIHH KO BCEM BH/AM aV/IMTOPHLIX 3aHAT HH, a2 TAKKC MCTOOUMECKHE
PCKOMCHIAIHH IO OPraHu3aliHyl CaMOoCTOATE. IbHOR pa()o'rm, B TOM YHCJIC MO MOATOTOBKC K TCKYLIEMY
KOHTPO.TIO H MPOMEKY TOUHOH aTTECTALHH IPEACTARICHbI B Meronmyeckux PEKOMECH1AINH 119 06)"‘18-
KIIHAXCH 110 OCBOCHHIO JHCLIHTTITHIL.

8.1. TlepeucHs 0CHOBHOM M JON0HHNTEALHON Y4ebHOM MHTEpaTYPLI
OcHOBHas MTEPATYpa

1. Jlatyxwna, H. B. Ocnosnsic MaTepranhl H MCTOILI HAHOTEXHOIOTHI : yueOHoe nocodue / H.B.
Jaryxuna. — Mocksa : UHOPA-M, 2024. — 196 c¢. — (Beicmmee obpasosanme). — DOI
10.12737/2145985. - ISBN 978-5-16-019931-3. - Teker : oanexrpounnii. - URL:
htips://znanium.ru/catalog/product/2145985. — PexxmM gocTyna: o MOIIHCKE.

2. Porog, B. A. Hanomarepualibl 1 HAHOTEXHONOIHH ; y4eOHHK jUIst By30r / B. A. Poros. — 3-
e u3a.,nepepab. u aon. — Mockgsa : Manarenncrro [Opaiit, 2024. — 174 ¢. — (Bmiciiee obpazosa-
nue). —ISBN 978-5-534-20502-2. — Texkcer : anexktponnsni // Ob6pasopareasHas minardopma IOpaitr
|cadt].— URL: https://biblio-onlin¢e.ru/bcode/559157.

3. BapbiOun, A. A. OH3NKO-XHMHSA HANOYACTHII, HAHOMATCPHANOB H HAHOCTPYKTYP [ DIeKTpoH-
HbIil pecype] : Yued. nocodue / A. A. Bapwbuu, B. A, Baxtuna, B. M. Tomwmn, H. I1. Tomunnna. -
Kpacnoapex : COV, 2021. - 236 c¢. - ISBN 978-5-7638-2396-7. - Pexum pocryna:
http://zmanium.com/catalog/product/44 1543

JlononauuTenbHas THTCparypa:

1. Kosmakor A.T. OCHOBbI TEXHOIOTHA M NPUMEHEHHE HAHOMATEPHANOB [DNIEKTPOHHLIH pe-
cype] : Monorpadua / A, Koavakos, C.M. bapunos, M.H. Ansimos. - M. @U3MATIIUT, 2012. -
208 c.: ISBN 978-5-9221-1408-0 - Pexxnm jgoctyna: hitp://znanium.com/catalog/product/852369

2. T'ycer A. M. Hanomarepuaiibl, HaHOCTPYKTYPbi, HaHoTexHonorun [Texer] / A. W. I'yees. - 2-
e u3a., uenp. - Mockea : @usmarmut. 2007. - 414(1) .

3. Huxurenkos, H. H. TexHonorns KOHCTPYKUHOHHBIX MaTepHANOB. AHATH3 MOBEPXHOCTH
MCTOJaMH aTtoMHOH ¢u3uku : yuebHoe nmocobue mng OakanaBpuata W MarHcTpatypel / H. H.
Hukurenkos. — Mocksa : U3garenserso IOpaiit, 2019. — 202 ¢. — (Yausepeurets Poccun). — ISBN
978-5-9916-6528-5. — Texer : anexrpounwii // 3BC Kpair [caiit]. — URL: https://biblio-
online.ru/bcode/433936

8.2. llepeuens pecypcoB HHPOPMANHOHHO-TEIEKOMMYHHKauHoHHOH ceh ""Hurepuer”

1. OGpaszosarensnas naargopma Heroiorus [Snexrpouneldi pecype]. Pexwm  jgo-
ctyna:https://netology.ru/
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2. Obpazoaresnan mwiardgopma Auexe | paktaxyw [Daekrponnsii pecype]. Pexum aocryna:
hutps://practicum.yandex.ru/

3. Ob6pasoatennHas niarpopma GeekBrains [Daekrpounmiit pecype]. PexmMm goctyna:
hitps:/gh.ru/

4. OGpazosare;ibHas  nnarpopma  Skillbox  [Dnexrponusii  pecype]. Pexum jocryna:
https://skillbox.ru/

S. O6pazoBare;ibHas naargopma SkillFactory [nexrponnnit pecype]. Pexum jgoctyna:
https://skill factory.ru/

6. Obpazosarenpnas natdopma Orkperroe obpazoanue [Dnexrponmnsiii pecype]. Pexum jo-
cryna: https://openedu.ru/

7. Ofpazoparennnas narpopma Jlexropuym |Duexkrpomnniii pecype]. Pexnm goctyna:
hitps:/www.lektorium.tv/

8.3. Mlepeuyens mporpavmuoro obecnevdecHns

. Oncpaunonnas cucrema: Astra linux  [Dnexrpounsdi  pecype]. Pexum  jgocryma:
https://astralinux.ru/

2. Onepammonnas cucrema: Alt  linux  [Dnekrponnsit  pecype]. Pexum Jloctyna:
htps://www.basealt.rw/alt-education/

3. Tporpammuoe obecnevenne rcorpaduueckoil mudopmvamonnoi cucremnt (IFMC) QGIS
(rpuan/zemo Bepeus). | DacKTponHL pecype]. PexnmM moctyna: https://qgis.org/

4. bBpayzep: Sunacke  Opayzep  |DnexktpomHbii  pecypc].  Pexmm  jocryna:
https://browser.yandex.ru/

5. @aiinoseit apxusarop: 7-zip [Daexrpoussiit pecype]. Pexuwm aocryna: https:/www.7-
zip.org/

6. Qainopetii  MeHemwep: Far-manager [DIeKTpoHHbiH pecype). Pexum  pocryna:
hitps://farmanager.com/

7. Oducupiii  naxer:  OpenOffice  [Dnexktponusiii  pecype].  Pexum  jocryna:
https://www.openoffice.org/ru/

8. Paspaborka 2D m 3D musyaimzauun JammniX [DaekTponwmii pecype]. Pexmm nocryna:

https://www.goldensoftware.cony/

8.4. lNMepevens HHPOPMANHOHHBLIX CTIPABOTHBIX CHCTEM

l. BeG-reoundopmanmonnas mnardopma |[Inekrponnwii pecype]. Pexum  goctyna:
https://kosmosnimki.ru/

2. Beb-nmopran B obaactu 'MC m 33 [Daexrponuniit pecype|. Pexum mocryna: hitps:/gis-
lab.inlo/

3. BeG-nopran B obaactu ceoboaHoro nporpamMmiioro obecnederua [DuexTporneit pecype].
Pexunwm jocryna: http://www.opennet.ru/

4. Beb-nopran B 00NaCTH COBPEMEHHBIX TeXHONOTHH [DICKTpOHHBLT pecype). Pewxnam Joctyna:
https://www.computerra.ru/

5. Mudopuammonneiii noprat «[ MC-acconmnanms: MexperaonaibHas o0mecTseHias oprain-
JAlMA CONCHCTBHA PA3BHTHIO PLINKA reOHHGOPMALMOHHBIX TEXHONOTHH H yCayr» [DnekTrponnblif pe-
cype). Pesxmm goctyna: hitp://www.gisa.ru/

6. Undopmannonnsiii noprat «Hayunas Poccua» [Daexrponnsiii pecype]. Pexum jlocryna:
https://scientificrussia.ru/

7. Ceresoc mu3manue «CNews»n («CuHprocy) [Dnexrpounstidt pecype]. Pexum jgocryma:
https://www.cnews.ru/

8. Cerepoe uzganme «IT-World: Mup nndposeix ¥ WHGOPMALHOHHBIX TEXHOIOTHIY [Diek-
TpoHHbli pecype]. Pexkum noctyna: hitps://www.it-world.ru/
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9. Crpasouno-uadopmaunonbiit nopran «I'pamora.py» | InekTponnsit pecype]. Pexum jo-
cryua: https://gramota.ru/

10. Cnpasoyno-nipaBoBas cucrema «l'apanty [Dnekrposssii pecype). Pexkum zocryna:
https://www, garant.ru/

11. CnpaBouto-npasosas cucteMa «Koneyasrant nmmoc» [Dnexrponnsiit pecype]. Pexum jo-
cryna: hitps://www.consultant.ru/

8.5. lNepeuens npodeccnonanpubix 623 JannbIX

|, basza nanubix neenenosannit Ilenrpa crpareruyueckux pazpaborok [ INCKTPOHHBIN pecype].
Pexnm pocryna: https:/fwww.csr.ru/ru/research/

2. basa JaHHbIX MEXIYNAPOAHEIX WH/IEKCOB HAYYIOTO LUTHPORaHHS Scopus [DneKTpoHHEIH pe-
cype]. Pexum goctyna: hitp://www.scopus.com/

3. baza JaHHRX MeX 1y HAPOAHBIX HHISKCOR Hay4Horo uurtapopadus Web of Science [Driek-
TpoHHMKA pecype|. Pexuwm nocryna: hitp://webofscience.com/

4. basa nanasix HIT «Mexaynapoanoe Hecnenosareisckoe Arenterso « Eppasuiickuii Monu-
Top» [Inexrponnsii pecype]. Pexxum goctyna: https://eurasiamonitor.org/issliedovaniia

5. Basa kuur u mybnukanui yiekrpounoi onbamorexn «Hayka 1 Texuuka» [Dnekrpomisii pe-
cypel. Pexxum jpocryna: https://n-t.ru/

6. baspl gaHHbiX odHuMATBEHON cTaTHcTHkn Deacpansioil ci1yk0bl roCYIapCTBEHHON CTaTH-
cTHKH [Duexrponnsii pecype]. Pexum goctyna: hitps://rosstat.gov.ru/statistic

7. Teonopran mamumix JI[33 Pockocmoca [Daektpoumusiii pecype]. Pexum mocTyna:
https://gptl.ry/

8. DackTponHas Gubanorednas ciucrema «Znaniumy [DaekTponusiit pecype]. Pexum jloctyna:
htps://znanium.ru/

9. Dnexrponnas oubnnorednan cucrema «fOpaiy [aekTpommsii pecype]. PexuM goctyna:
https:/furait.ru/

10. Dackrpornas vayunas Gubmuoreka «Elibraryy [Daekrponnniii pecype]. Pexuwm jocryna:
https://elibrary.ru/

11. Dnexrponnas nayunas dbubanoreka «Kudepllennnkay [ncxrponnsit pecype]. Pexxum no-
ctvna: https://cyberleninka.ru/

12. HanmonanbHoe ynpapieHHs OKCanHuecKux H armocdepnnix HeeneaoBannit NOAA [Dnek-
TPOHHBIA pecype|. Pexuny goctyna: hitps://www.iaca.org/

13. ECUMO — mesxseroMcTBeHHAA (e epaibias HudopManHonHas cucrema. Eanaas rocyap-
creennas cuereMa uHgopmannu 06 00CTAHOBKE B MHPOBOM OKeaile [DIeKTpoHHbIN pecype]. Pexkum
nocryna: hitps://esimo.ruf

14. ®ejepansnas cmyx0a rocynapcrsennoii cratueTuku (Tlpodeccuonancuas Gasza jaHABIX)
[ InmexTponnsli pecype). Pexuv goctyna: http://www.gks.ru/

15. Oduunanshas craructuka PO EMUCC [Daekrponmsdi pecype]. PexuM goctyna:
https://www.fedstat.ru/

9. MarepnajibHo-TeXHRYeCKoe obecnesenne THCUHILIHHbI

Marepuansio-texanueckoe 0GecneUeIiHe NPOrpaMMbl COOTBETCTBYCT NEHCTBYIONIMM CAITH-
TapHO-TEXHHYCCKHM U IIPOTHBOMOKAPHLIM [IPABIJIAM H HOPMaM W 0bectiedHBacT NPoBeieHHe BCeX BH-
JIOB ayJIHTOPHbIX 3aHATHH H CAMOCTOATE/ILHONH padOTLI CTYACHTOB.

Yuelnas ayauTopus JLis (1POBeIeNNs 3aHITHIl ICKIIHONIOT0 THIA — YKOMIUICKTOBAHA Crie-
UHATH3HPOBAHHOH (yucOHoi) Melesnio, HABOPOM ACMOHCTPAlIlMOHHOTO OOOPYIOBaHMH M YdYcOHO-
HAIITHBIMH NOCOOHAME, 00CCTICUNBAIOLIMMH TEMATHYCCKHC HIUTIOCTPAIMH, COOTBCTCTBYOHE pabo-
yuM YyeOHbIM IPOTpaMMaM IHCHUHILIMA (MOIYICH).

Yuefnan ay uTopHs 408 rpynnosbix B HHIHBHAYAILHBIX KONCYIbTAUMI — YKOMIIIEKTO-
BaHa CICUHANH3UPOBAHHON (YucOHOil) Mebelibio, TCXHUYCCKUMH CPeICTBAMH 00y YeHHs, CIyKallnMH
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JUIS TIpeAcTaBIeHuA yueOnoit nndopmanun.

VucOuas ay THTOPHSA AJIA TCKY N0 KOITPOJIS H NPOMEAKY TOHHOH ATTeCTALMHE — YKOMILIEK-
TOBaHa ClelHATH3UpOBaHHOH (y4eOHolt) Mebebrd, TeXHHYECKHMH CPEeNCTRAMH OOYUCIINS, CIykKa-
HIMMH JITS IPEACTaB; e yacOnoit uudopvanum.

Yyebnas ayanTopus, OCHANICHHAS CHENHAIHIUPOBAHHBIM 000pYI0BANHEM, Ay AHWTOPHS
215 (up. Mervaaancros, 4. 3, iuT, A, Kopi. 2) — YKOMILICKTOBaHA COSHHAIM3MpOBaNTIOif (yaeOHoH)
MeOCIBIO, KOMIbIOTEPaMH, CTYKAWMMH ;jUis paboThl ¢ HHpOpMaLMeEi.

Momemenne 11t caMoCTORTEAbIOI PABOTHI — VKOMILICKTOBAHO CIIEIHA THIMPOBAITHOTH (yued-
HOH) MEOENTBIO, OCHALLCHO KOMITBIOTEPHOH TEXIHKON ¢ BO3MOKHOCTBIO TIOIKMIOUeHus K cetH "HuTtep-
ner" | obeciedeHo JOCTYIIOM B HJIEKTPOHITYIO HHPOPMAIMOHHO-00pa30BaTeIbHY 0 CPedy OpraHH3a-
LM,

TMomewenne 10 xpaHcHus w poPUIaAKTHYCCKOr0 obcayxuBanus yucduoro obopyaosa-
HHS.

10. OcoficnnocTs OCBOCHNS AMCHHILTHHLI 1715l HHBAIW/IOB H JHII ¢ OFPAHNYECHHLIMH BO3-
MOEROCTAMMH 310pPOBLH

Obyuenne 00yyarOMUXCH ¢ OIPAHHYEHHBIMH BOIMOKHOCTAMH 3/(OPOBLA IPH HEOOXOIUMOCTH
OCYIECTBIACTCS HA OCHOBE ajaNTHPOBAHHON padOHCH NPOrpaMMBbl ¢ HCTIONL3OBAHMEM CENMAIBLIBIX
METO0B 00YUCHHS W WIAKTHYECKHX MATCPHATIOR, COCTABICHILIX C YIETOM 0cobeHnocTel neHxodu-
3UHECKOTO PA3BHTHA, MHAMBHAYAILILIX BO3MOKHOCTEN W COCTOSHHA 370POBLA TAKMX OOyvarommxcs
(oOyuaromnerocs).

[1pu onpesencian Gopmsl npose/IeHNs 3aHEATHIE ¢ 00y HAOIHMCE-HHBATHIOM YYHTLIBAIOTCA pe-
KOMEH,1aIlHH, COJICpKalIMecs B HIUTHBHIY AJIbHON NporpaMMe peabunuralii HABANTKHAA, OTHOCHTCIBHO
PEKOMEH,/I0BAH HBIX VCIIOBHH H BM/108 TPYIA.

[Tpn HeoOxoauMocTH A1 00YHAIOUMXCS U3 YHCHA MHBATHIOB H JIMIL ¢ OIPAIIHYCHHBIMH BO3-
MOKHOCTSAMM 3/I0POBbs CO3JAIOTCS CTICIHAILHBIC padoune MecTa ¢ YUYCTOM HapylIeHHBIX GYHKIIMA W
OIPAHWYCITHI KU3HEIeH TETBHOCTH.

11. Bo3sMoAHOCTE MPHMEHCHMS MIEKTPONNOro ofyyucHus W IHCTAHUMOHHBLIX ofpasoBa-
TEABHBIX TEXHOJIOrHEH

II"CIIMIUIHIla MOJKCT PCATHIOBLIBATECA C IIPHMCHECHHEM 3/ICKTPOIIIOro OG}"ICHH)! " JHCTAHIM-~
OHHBIX 06[)&13083‘!’31”:"51’.’( TCXHOJIOIMHA,

——
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