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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noAroToBku (cneumnanbHocTn) 04.03.01 Xumunsa

CocTaBuTesnib pabouyer nporpamMMmsi:

Mpodcheccop, mou., o-p MoanncaHo npocton 30 BepnaHokoB PamasaH AcnaHoBUY
hrnocoPcknx Hayk 13.09.2025
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:
XUMUU N PU3NKO-XUMNYECKUX METOA0B UCC/Ief0BaHNA

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

15.09.2025 MoanucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
15.09.2025
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
15.09.2025 MoanucaHo npocton 3l [MonoBa AHrenvHa AnekceeBHa
15.09.2025
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
15.09.2025 MoanncaHo npocTton 30 N. 5. bepbepbsaH
15.09.2025

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

LLenblo Kypca «XumMusa n hnsnkKa TBEpOOro Tesa» TeopeTmyeckasa nogrotToBka no XmMmMmm n pusnke
TBEpOoOro Tesa A8 NPUMEHEHMA 3TUX 3HaHuM npu paboTe B pa3/inyHbIX 06NacTAX HaykKum wu
TexHUKN. TMofpobHbLIN aHaNnu3 peleHnin MNpPOCTENWNX KBAHTOBO-MEXaHUYEeCKMX 3ajdady W
pacCMOTpPEHMEe MOAEsSIbHbIX CUCTEM B TEOPUN XUMUYECKOM CBA3N U (PUSNKN MOBEPXHOCTU
MO3BOJIAIOT HaMOJIHNTL CTPOrMM (PU3UYECKNM COLEepP>KaHUEM OCHOBHbIE MOHATUSA, KOTOPbIMU XUMUK
Mosib3yeTcsa B CBOEWN MOBCEAHEBHOW MPaKTUKE MPU XapaKTEPUCTMKE CBOMCTB MHOMO3/EKTPOHHbIX
aTOMOB N MOJIEKYJIAPHbLIX CUCTEM, a TakXXe onpenennTb rpaHuubl MPUMEHMMOCTU TEX WU UHbIX
TeopeTUnyecknUx 3aKOHOMEPHOCTEN, HAaY4YUTb MPOrHO3UPOBaTb CBONCTBA XUMUYECKNX DJIEMEHTOB "
nX coeguHeHnn.

3apayaMu AUCUUNJIMHBI ABNAIOTCA N3YYeHUe:

OCBOEHME 3HaHWUN o PyHOAMeHTalIbHbIX (PU3NYECKUX 3aKOoHaxX M NpuHUMNax, Jexawmx B
OCHOBe COBpeMeHHON (hM3NKKU TBepOoro Tena; Hanbosnee BaXkHbIX OTKPbITUAX B obnactun xummm un
(13K TBEPLOro Tena, oKasasLnMx onpegenspouiee BANAHNE Ha Pa3BUTUE TEXHUKU N TEXHOIOMrNK;

OoBflafjeHne yMeHUsMU BblABUraTb TUMOTE3bl N CTPOUTb MOAEN, MPUMEHSATb MOJIyHEeHHbIE
3HaHMA 01 06bACHEHMSA pa3HOOBPa3HbIX XUMNYECKUX U (DU3NHECKUX ABMIEHNN U CBONCTB BELLLECTB;

* pa3BUTME MO3HaBaTeJIbHbIX MHTEPECOB, MHTENNEKTYaJibHbIX N TBOPYECKMX crocobHocTen B
npouecce NpnobpeTeHns 3HaHNN U YMEHUN.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

AncunnnanHa BXoaMT B nepedvyeHb KypcoB obsizaTesbHOM YacTu. Kypc «Xummsi n usmka
TBEpAOro Tena» JIOFMYeCKM M MeTOAUYECKWU CBSi3aH C AMCUMMAMHAMWU MaTeMaTuKa, PU3nKa,
KBAHTOBAasi MEXaHMKa N KBAHTOBAs XMMUsl, CTaTUCTUYeCKas (pu3nKa, 3NEeKTPOXUMUS, KOPPO3na n
3alMTa MeTaslsIoB, MNpuUKadHaa 3nekTpoxumus. OH HeobxoauMm  Ons YCMNELWHOro OCBOEHMS
TEopeTNYEeCKNX OCHOB HEOPraHNYECKOM U OPraHNUYeCcKom XUMnK, CTPOEHMS BelecTBa, PU3NYECKNX
MEeTO[0B UCCIef0BaHUSA CTPYKTYPbl MONEKYISIPHbIX CUCTEM.

CTy}J,eHTbI, n3sydawowme gUCUNNANHY «XUMUA N PU3NKa TBEPOOro Tesa», [OJIXKHbl UMeTb
6a30Bble 3HaHMSA N0 MaTEMATUKE U dunsuke.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OlnK-4.1 Ncnonb3yeT 6a3oBble 3HaHMNA B 061acTU MaTeMaTUKN 1
hU3MKM Npy NAaHUPOBaHUN PaboT XMMUYecKon
HanpasJIEHHOCTN

OlnK-4.2 ObpabaTbiBaeT AaHHbIE C UCMO/b30BaHMEM CTaHOAPTHbIX
CNocob0B anNpPOKCMMaALINM YHNCTIEHHbIX XapaKTepUCTUK

OnK-4.3 NHTepnpeTnpyeT pe3ysibTaTbl XMMUYECKMX HabntoaeHUn ¢
NCMoJib30BaHNEM (PU3NYECKUX 3aKOHOB U NMpeAcTaBeHuni
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian

TPYAOEMKOCTb AUCLUUNJINHLI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTBo) YyacoB
9K KoHTp Jlexk Mp KPAT KonTpon CP
b
Kypc4 [Cem.7 1 1 30 60 0.35 53.65 36 180 5
O6beM ANCUUNANHBLI U BUObl y4ebHon paboThl N0 04HO-3a04HOW hopMe 0byyveHus.
DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTso) Yyacos
K KoHTp Jlexk Mp KPAT KonTpon CP
b
Kypc4 [Cem.7 1 1 24 41 0.35 35.65 79 180 5
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
7 Knaccndukaumsa teepabix Ten. MNpuHumnsl GU3nNKo- 1-2 4 6 5 [MpoBepka pomallHero
XVMWYECKOro aHaan3a 3ajaHuns
7 DNIeKTPOHHas CTPYKTYypa TBepAbIX Ten 3-4 4 6 5 Bavu-onpoc
7 [OrHaMMKa KpUCTanIn4yeckom peLleTkKu 5-6 4 6 5 [MpoBepka pomallHero
3ajaHuns
7 JedeKkTbl B TBEpAbIX Tenax 7-8 4 6 6 Ko/1N10KBUYM.
7 JInHenHble N NNockne pedeKThbl 9-10 4 4 6 [MpoBepka gomaluHero
3ajaHuns
7 Ob6beMHble gedekTbl B TBEpAbIX Tenax 11 4 8 5 Bavu-onpoc
7 fBNIeHVA Ha NOBEPXHOCTU TBEPAbIX Tes 12 2 10 5 PedepaT, peweHne 3aga4
7 PeakuMOHHas CNoCOBHOCTb TBEPAbIX TEJ 13 2 10 5 PedepaT, pewieHve 3agad
7 [MpoMexxyToyHas aTTecTaumns: s3K3amMmeH 14 0,35 53,65 3K3aMeH B YCTHOW hopMme
UTOro: 30 60 0.35 53.65 36

5.3.CTpyKTypa AMCUMMNANHBI A8 O4HO-3204HON hopMbl 06yHeHUs.

Cem Paspen pucumnamHbl Bupbl yuebHoM paboThbl, BKJIlOYaA caMOCTOATesIbHYIO paboTy u
TPYAOEMKOCTb (B Yacax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO CcP C3
Nb

1 2 4 5 6 7 8 9 10 11
7 Knaccngukaums teepabix Ten. NpuHumnbl GU3NKO-XMMUYECKOro aHaaumsa 2 2 10
7 DNIeKTPOHHasA CTPYKTypa TBepAbIX Ten 2 1 14
7 OvHaMunKa KpUCTanan4eckom peLueTku 2 2 16
7 OedeKkTbl B TBEpAbIX Tenax 2 1 16
7 JInHenHble N NNocKmne fedeKThbl 2 1 16
7 O6beMHble gethekTbl B TBEPAbIX Tenax 2 1 16
7 fBJIEHMS Ha NOBEPXHOCTU TBEPAbIX TenN 1 1 16
7 PeakLMOHHasA cnocobHOCTb TBEpPAbIX TeN 1 1 16

7 MpomMexxyTo4yHaa aTTecTaumsa: sK3ameH 0,35 35,65

UTOro: 24 41 0.35 35.65 79
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CemMm Paspen oucumMnanHbI Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Jib
1 2 4 5 6 7 8 9 10 11
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5.4. Copep>XaHue pa3gesnioB gucumnauHbl (Moayna) «Xumua m gpusuka TBepaooro rena», obpasoBaresibHble TEXHONONUU

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
7 Knaccngukauvsa teepabix 4 2 Knaccnukauvsa teepabix OMNK-4.1; ONK-4.2; OlMNK-4.3; | 3HaTb: cogep>xaHune , Cnanpg-nekuus
Ten. NMpuHunnel pusnko- Ten. npupona xmMmuyeckon |MNKYB-1.1; NKYB-1.2; rnpoLeccos u
XUMNYECKOro aHamsa cBa3Kn. OcHoBbl xuMmnyeckon | NMKYB-1.3; NMKYB-1.4; caMoopraHumsaumm n
TepMOONHAMUKN. MKYB-2.1; NMKYB-2.2; camoobpa3oBaHus, nx
OCHOBHble NOHATUSA ocobeHHOCTEN 1
CTaTUCTUYECKON DUN3NKN. TEXHOJIOrnen peanmsauunm,
MpuHuMnel PUsnKo- ncxoasa us uenen
XUMNYECKOro aHanmsa. COBepLUEeHCTBOBaHMUA
Teopwus TBepAbIX npogeccnoHanbHom
pacTBOpPOB. [eATeNbHOCTN YMETb:
3aKOHOMEPHOCTN MeXaHNKKn NCMoNb30BaTb XMMUYECKMe,
MOJIEKYJIPHbIX MPOLLECCOB. MaTeMaTu4eckme n
CnmmeTpusa B TBEPAbIX pursnyeckme mopenu;
Tenax. onpenenaTb BO3MOXXHOCTb
Kpuctannorpadgunyeckoe un paunoHanbHOro
KpUCTaNIOXMMmN4eckoe NCMoJIb30BaHUsA
onucaHue TBepablX Ten ecTeCTBEHHOHay4HbIX
3aKOHOB B pPa3J/IMyHbIX
061acTAX HAYKN U TEXHUKN
BnapeTtb: HaBblKaMu
KOMMJIEKCHOIO ”
CpaBHUTEJNIbHOrO aHaM3a
CcoCTaBa, CTPOeHNs 1
XUMNYECKNX CBONCTB
BeLLLeCTB
7 DNeKTpPOHHas CTPYKTypa 4 2 30HHbIN XapakTep OlNK-4.1; OMNK-4.2; OlNK-4.3; | 3HaTb: MaTemMaTu4eckme , Cnang-nekuuns

TBepAObIX TEN

3HepreTn4eckKoro cnekTpa
3/1eKTPOHOB B TBEPAbIX
Tenax. IHepreTn4ecknmn
CMeKTp 3/1IEKTPOHOB B
TBEPAOM KpucTasie.
MocTpoeHune 30H
BpunniosHa. 3anonHeHne
30H 3J1IEKTPOHAMM..
MocTpoeHne NnoBepxHoOCTeN
®epmMu. NoBepxHOCTH
®epmMmun B MeTas1ax
HaCTUYHO 3aMNOJIHEHHbLIMN
d- n f-obonovykamun. 3oHHas
CTPYKTYypa
noJlyrnpoBOAHUNKOB.

MKYB-1.1; MKYB-1.2;
MKYB-1.3; MNMKYB-1.4;
MKYB-2.1; NMKYB-2.2;

TEeopun N MeToabl,
npuMeHseMble Npu
obpaboTke AaHHbIX YMeTb:
NCNoJsib30BaTb OCHOBHbIE
MeTodbl CTaTUCTUYECKON
06paboTKM AaHHbIX U1
annpokcMMaumnm
YUCJIEHHBIX XapaKTepnCTmK
BnageTb: MeTogamu
cTaTucTnyeckonm obpaboTkun
WHgopMaumn, ocHoBaMun
hyHOaMeHTabHbIX
MaTeMaTU4YeCKNX TeEOPURn 1
HaBblKaMW NCMOJIb30BaHNSA
MaTeMaTu4yeckoro
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
MNOTHOCTb KBAHTOBbIX annapaTa npu obpaboTke
COCTOSIHMI B 30HaX U X DaHHbIX
pacnpegesneHue rno
3Heprusam
OvHamMuka 2 Buabl guHaMmnkm Teepabix OMNK-4.1; OMNK-4.2; OlMNK-4.3; | 3HaTb: TeopeTn4eckne , Cnanpg-nekuus
KPUCTaJINYECKON peLueTKun Ten. KOHTUHYanbHbIN MKYB-1.1; NMKYB-1.2; 0OCHOBbI 6a30BbIX
aHann3 ynpyroctu Teepabix | [MKYB-1.3; NMKYB-1.4; XUMUYECKUX AUCLUMUMNNH,
Ten. OnpepenexHne MKYB-2.1; NMKYB-2.2; MeToAbl N cnocobbl
ynpyroro Moayns Teepnoro pelieHuns
Tena. ATOMUCTNYECKNA nccnenoBaTeNbCKMX 3a4ad,
aHann3 QUHaMUKN MeTOANKMN N Cnocobbl
KpucTananyeckon nposefeHuns
peweTkn. CBONCTBa IKCMNepumMeHTa, MeTobl
TBEpAbIX Ten, MaTeMaTn4eckomn
dopmMmupyemMble (POHOBbIM CTaTUCTUKN YMEeTb:
cneKkTpoM. hheKTbl MCMosib30BaTb
aHrapmoHun3sMa konebaHumin MH(pOPMaLUNOHHbIE
aTOMOB KpUCTaNn4eCcKumx pecypcbl, AHann3npoBsaTb
peweTok rMoJly4eHHble B OMbITax
pe3ynbTaThbl C
MCnosib30BaHNEM MeTO40B
MaTeMaTun4eckomn
CTaTUCTUKN Bnapets:
HaBblKaMu
dopmMynMposaHus
pe3ynbTaToB, MOJYYEHHbIX
B X0[e pelleHuns
nccnenoBaTeNbCKMX 3a4ad,
HOBbIMU MEeTOAaMu
nccnenoBaHms
LDedekTbl B TBEPAbIX TeNax 2 ObLwue npencTaBsieHns o OlK-4.1; OMNK-4.2; OMNK-4.3; | 3HaTb: MeToAabl , Cnanp-nekuus
pedekTax B KpucTtasniax. MKYB-1.1; NMKYB-1.2; niaHMpoBaHNA

BakaHcun B meTannax u
cnnaBax. BakaHcun B
KOBaJIEHTHbIX N MOHHbIX
KpucTtannax. Murpaums
BakKaHCu n camoandgdysusa
aTOMOB B KpucTasanax.
AHTUCTPYKTYpPHbIE
pedekTbl. TepMoanHaMmKa
COBCTBEHHbIX TOYEYHbIX
nedekTos. NpumMecHble
ToYe4yHble fedeKThl.
TepMoanHamMm4yeckoe
onncaHne NpMMecHon
pacTBOPUMOCTHY B
KpucTanne.
Makpockonuyeckas mogesb

MKYB-1.3; NMKYB-2.1;
MKYB-1.4; MKYB-2.2;

3KCMepuMeHTa, NoCTPoeHNs
Momenemn ny4yaemblx
06bEeKTOB YMETb:
NJIaHNPOBaTb 3KCMNEPUMEHT
Ha OCHOBe aHa/n3a
NINTepaTypPHbIX OAHHbIX,
aHan3npoBaTb U
0606waTb pe3ynbTaThl
3KCMepuMeHTa,
(hopMyIMpoBaThb BbIBOAbI.
BnapeTtb: obwmmMn
HaBblKaMW aHanu3a,
CUHTEe3a, CpaBHEHUS,
06061 eHnsA n
[OKa3aTenbCcTBa
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

pacTBOpeHns npuMecein B
y3J1ax U Mexxgoy3nmsax
KPUCTaISIMYECKON PELLETKM

JInHenHbIe N NNoCKue
nedekTbl

O6bLwue npencTaBsieHns o
OVCnoKaumax. dHepreTuka
N UCTOYHUKN ANCNOKALMNNA.
B3anmopencTeus
aucnokaumnm ¢ gedektamu.
Mnockne pedeKTbl

OlK-4.1; OMNK-4.3; ONK-4.2;
MKYB-1.1; NKYB-2.1;
MKYB-2.2; NMKYB-1.2;
MKYB-1.3; MKYB-1.4;

3HaTb: AENCTBYOLINE
npaBoOBble HOPMbI,
NMEIOLLNXCA PecypcoB 1
OrpaHnyYeHnn; anropuTMbl
rMomcka onTUMasbHbIX
cnocoboB pelleHns 3agay B
paMKax nocTaBJIEHHON
uenun; cnocobsbl
onpeneneHus
COBOKYMHOCTW
B3aUMOCBSI3aHHbIX 3aJa4 B
paMKax nocTaBfieHHOW
uenn paboThl,
obecneymBaoLmx ee
DOCTUXKEHNE; TEXHOJIOTUIO
NMPOEKTUPOBAHUS
0XXNOAEeMbIX pe3y/ibTaToB
pelLeHns NoCTaBNEHHbIX
3ahay YMeTb:
MPOEKTUPOBaTb peLleHne
KOHKPETHOWN 3ajaun
npoekTa, Bblbupasn
ONTUMasbHBLIN criocob ee
peLueHus, ncxona ns
OEeNCTBYOLWNX NPaBOBbIX
HOPM U NMelLLNXCA
pPecypcoB, 1 OrpaHUYeHunii;
Ka4yeCTBEHHO peLaTb
KOHKpEeTHbIe 3a4auu
(nccnepoBaHus, NPoeKTa,
neaTenbHoOCTN) 3a
yCTaHOBJIEHHOE BpeMs;
ny6an4yHo NpeacTaBsTb
pe3ynbTaTbl pelweHus
3aja4 uccrnenoBaHms,
npoekTa, AesiTeNbHOCTN.
BnaneTtb: HaBbIKaMu
NMPOEeKTUPOBaHUSA, peLleHns
n nybanyHoro
npencTaBseHns
pe3ysbTaToB peLlueHuns
3aa4 uccnenoBaHus,
MpPoeKTa, AessTeNIbHOCTH.

, Cnanp-nekuus

Ob6beMHble AedeKTbl B
TBEpPAbIX Tenax

Buabl 06 beMHbIX AeheKTOB.
MakpoHanpsixeHus.

OlMK-4.1; OrK-4.2; OlNK-4.3;
MKYB-1.1; MNKYB-1.2;

3HaTb: OCHOBHbIE
3aKOHOMEPHOCTH

, Cnanpg-nekuus
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

TpewmHsl. MNopbl.
MposiBneHne 06BbEMHbIX
nedekTos

MKYB-1.3; MKYB-1.4;
MKYB-2.1; NKYB-2.2;

XUMNYECKON TEXHOOINN
Kak Hayku, npobnemsbl n
nepcneKkTuBbI pa3BuTuA
XUMNYECKNX MPON3BOACTB,
PU3NKO-XMUYECKME
OCHOBbI TEXHOJI0TNN,
BO3MOXKHbI€ MPUYUHBI
HapyweHuns
TEXHOJIOrn4yeCcKnx
rnapamMeTpoB, haKTopbl,
BAUsAOLWNE Ha
TEXHOJIOrnYyecKui npoLiecc,
OCHOBbI (pn3unKo-
XUMNYECKNX METOLOB
aHann3a; NPUHUUMbI
06paboTKM NoNyYeHHbIX B
nccnenoBaHmm
pe3ynbTaToB,
npencTaBseHne nx B
MH(OPMaLMOHHOM Buae.
YMeTb: CaMOCTOATENbHO
BbIMOJIHATb CTaHAAPTHbIE
onepaunu Nony4yeHns
BELLEeCTB U N3yYeHus
CBOWCTB U1
3aKoHOMepHocTeln 6e3
obpalleHns K TeKCTY
CTaHAapTHON MeTOAUKMU.
BrnapeTb: OCHOBHbIMU
HaBblKaMW MNOJy4YeHUsa 1
N3yYeHUs XUMNYECKNX
CBOWCTB COeAVNHEHUN
pa3fIN4yHON NpUpoabl, 1
PU3UKO-XUMUNYECKNX
3aKoHOMepHocTeln 6e3
obpalleHns K TeKCTY
CTaHAapPTHON MEeTOAVKMU.

f1B/IeHNSA Ha NOBEPXHOCTH
TBEpAbIX Ten

O6uwme npencTaBneHNs o
NOBEPXHOCTUN TBEPAbIX Tes.
CTpyKTypa 1 dHepreTuKa
NOBEPXHOCTN. DNEeKTPOHHas
3MUCCUSA N MOBEPXHOCTHAsA
NoHm3auuns. Ancopbums Ha
NOBEPXHOCTU TBEPAbIX TeS.
Buabl n npupoaa
apcopbuunn. NpnmeHeHne
apcopbuunm B Hay4HOM
3KCNepuMeHTe N TEXHUKE.

OlMK-4.1; OrK-4.2; OlNK-4.3;
MKYB-1.1; NKYB-1.2;
MKYB-1.3; MKYB-1.4;
MKYB-2.1; NKYB-2.2;

3HaTb: TEXHUYECKME
CcpeacTBa 1 MeToabl
ncnbliTaHum (3 Habopa
VMEIOLLNXCS) ONS peLleHns
rnocTasBneHHbIX 3agady HAP
YMeTb: HaxognTb obLLyto
WHdopMaLnio ANA pelleHns
npogeccnoHasbHbIX 3ajau,
NCMoJIb30BaTb HECKOJIbKO
NMporpamMMHbIX NPOAYKTOB
ons obpaboTkm

, Cnanpg-nekuus
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

MoBepxHoCTHasa anddysnsa

3KCMepuMeHTasIbHbIX
OAHHbIX N MOArOTOBKU
HaYy4HbIX Ny6AnMKauuni n
LoKnanos Bnapets:
HaBblKaMW NoJy4YeHUsn
obuien Hay4Ho-
TeXHNYeCcKon nHhopmaumn
B ceTun IHTepHeT; B
CXKaTble CPOKN OCBOUTb
HOBOE MporpaMmMHoe
obecrneyeHune nop
PYKOBOLCTBOM
cneunanncta bonee
BbICOKOW KBanugunkaumu,
cnocobeH NoaroToBUTb
Te3ncbl AoKNana u
rnpe3eHTauuto No 3ajaHHON
TeMe Npu Han4nn
wabnoHa

PeakLMOHHasa cnocobHoCTb
TBEpAbIX Tes

Tunbl TBEPAOTENbHbIX
peakuun. Peakuumn TBepaoe
Teno-ras. Peakuun TBeppoe
Teno-XnaKocTb. Peakunm
TBEpAOe Tesio-TBepaoe
Teno. TBeppogasHble
peakuuu C TyrorsiaBkmumm
coeANHEeHNAMMN.
BHyTpuTBEpAOTEIbHbIE
peakuun

OMNK-4.1; OrK-4.2; OMNK-4.3;
MKYB-1.1; MNKYB-1.2;
MKYB-1.3; MKYB-1.4;
MKYB-2.1; NKYB-2.2;

3HaTb: MeTo[0JI0r N0
NOWCKa Hay4HOU n
TeXHU4YeCcKon NHdopMaLmm
B ceTn IHTepHeT 1
cneumanm3npoBaHHbIX
6a3ax JaHHbIX; OCHOBHbIE
npuembl paboTbl Co
cneumann3npoBaHHbIM
nporpamMmMHbIM
obecrneyeHnem npum
nposegeHnmn
TeopeTnYeCcKnux pac4yeToB 1
obpaboTke
3KCNepuMeHTabHbIX
OaHHbIX YMeTb: NPOBOAUTL
NMOWCK Hay4YHOWN n
TexHn4yeckom nHhopmaumm
C UCnosib3oBaHMeM obLwmX 1
cneumanmsnpoBaHHbix 6a3
OaHHbIX; MPUMEHATb
cneumannsnpoBaHHoe
nporpammHoe obecrnevyeHune
npu nposeaeHnn
TeopeTMYeCcKux pac4yeToB 1
obpaboTke
3KCNepuMeHTaIbHbIX
OaHHbIX; UCMOJIb30BaTh
cneuvannsnpoBaHHoe
nporpammHoe obecneyeHne

, Cnanpg-nekuus
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

npw npeacTaB/eHnN
pe3ynbTaToB paboThl
npotheccnoHasbHOMY
coobuiecTBy. BnageTs:
HaBblKaMW NPUMeHeHNSs
cneunaan3npoBaHHOro
nporpamMmMHoro
obecrneyeHunsa n 6a3 gaHHbIX
npu peweHnn 3agad
npodeccnoHanbHOM cdepsbl
NesaTenbHOCTU

MpomMexyTo4Has
aTTecTaums: 3K3aMeH

3HaTb: YMeTb: Bnagets:

NTOrO:

30

24
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390
1 2 3 4 5 6
7 Knaccndpukaumsa teepabix Ten. MNpuHumnel TepmoanHaMuyeckue pacyeTsl. [TocTpoeHne avarpaMm nNo MU3NKO-XUMUYECKOMY aHansy 6 2
PU3NKO-XMMUNYECKOro aHasn3a
7 DJIeKTPOHHas CTPYKTYpa TBEPAbIX TeN PacyeT 30HHbIX AnarpamMm 6 1
7 [OVHaMUKa KpUCTaNIM4eCcKon peLleTKn PacyeT ynpyrux xapakTepucTuk TBepablX Tes 6 2
7 [edekTbl B TBEpAbIX Tesax BakaHcun B MeTaslax 1 crjiaBax. BakaHCUW B KOBANIEHTHbIX M MOHHbIX KpUCTajlax 6 1
7 JINHenHble 1 N0CKNe fedeKTbl 30HHblEe AnarpaMmbl METAIJIOB U CMJ1aBOB B MPUCYTCTBUN JIMHENHbIX N MJOCKUX AedeKToB 4 1
7 O6beMHble fedeKTbl B TBEPAbIX Tenax PacyeT MaKpoHanpsXXeHumn 8 1
7 flBNeHns Ha NOBEPXHOCTN TBEPAbIX Ten MocTpoeHne sHepreTUYecKnx guarpaMmMm n rpaHUYHbIX NoBepxHocTen MO, pacyeT 10 1
SHEepPreTuKN NOBEPXHOCTM TBEPAbIX TeA pa3/INYHON Npupoabl
7 PeakunoHHasa cnocobHOCTbL TBEpAbIX TeN Peakuun TBepaoe Tteno-ras. Peakuun Teeppoe Teno-XUAKOCTb. Peakunn Teepaoe Tesio- 10 1
TBEpAoe Teno. TeepAodasHble peakumn C TYrornjaBkMMm cCoefUHEHNAMMU.
BHyTpuTBEpAOTENbHbIE PEAKLINN.
7 [MpomMexyTo4yHas aTTecTaums: 3Kk3aMeH
NTOro: 60 41

CMMyﬂﬂLI,VIOHHbIe 3aHATUA, UX HAaUMeHOBaHue, cogep>XxaHue m ob6beM B yacax

Cem Ne pa3pesia gUCUUMNJINHDbI HamMmeHoBaHue CUMYNTALUOHHBIX 3aHATUM 06bem B yacax
o®0 300 [ 03®0
1 2 3 4 5 6
[nToro:

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

Cem Neo paspena aUMCUUNINHDbI HauMmeHoBaHue nabopatopHbix paboT 061bemM B yacax
(o] o) 30 03®%0
1 2 3 4 5 6
UTOrro:
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5.7. MpuMepHasa TeMaTUKa KypCOBbIX NPOEKTOB (paboT)
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
7 Knaccugukaumsa teepabix Ten. MNpuHumnbl CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepunana 1-2 5 10
hU3MKO-XMMNYECKOro aHan3a Hepens
7 DNIeKTPOHHas CTPYKTypa TBEPAbIX Ten CocTaBneHue nnaHa-koHcnekTallpopaboTka yyebHoro matepuana 3-4 5 14
Hepens
7 OHaMnKa KpUCTaJIM4eCKON peELLETKN CocTaBrnieHuMe nnaHa-koHcnekTallpopaboTka y4yebHoro maTtepmnana 5-6 5 16
Hepens
7 [OedeKTbl B TBEpAbIX Tenax CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepuana 7-8 6 16
Hepens
7 JInHenHbIe N Nnockne fedekTbl CocTaBneHue nnaHa-koHcnekTallpopaboTka yyebHoro matepuana 9-10 6 16
Hepens
7 ObbeMHble fgedeKkTbl B TBEPAbIX Tenax CocTaBrnieHune nnaHa-koHcnekTallpopaboTka y4yebHoro matepmnanaCocTtaBsieHme n 11 5 16
3awmTa pedepaToBPelneHne 3agau Hepensa
7 flBNeHns Ha NOBEPXHOCTN TBEPAbIX Ten CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepunanaCoctaBneHmne un 12 5 16
3awmTa pecepaToBPelieHne 3agau Hepensa
7 PeakunoHHasi cnocobHOCTbL TBEPAbIX TenN CocTaBneHue nnaHa-koHcnekTallpopaboTka yyebHoro matepunanaCoctaBneHmne u 13 5 16
3aWmnTa pedepaToBPelleHne 3a4a4 Hepens
7 [MpoMeXyTo4yHaa aTTecTaumnsa: sK3ameH 14
Hepens
UTOro: 36 79
5.9. KaneHpapHbin rpacduk BocnuTaTeNbHOW paboThbl N0 AUCUMNJIMHE
Moaynb JaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs

Mogaynb 3 YyebHo-
nccnepoBaTenbckas u
Hay4HoO-ucciegoBaTebCckas
LesTeNbHOCTb

1 3aHATKe, MI'TY

BEJINKWE YHEHBIE-®UN3UNKN
N3 POCCUM

Nekumns-becena

npod. P.A. begaHokoB

OlnK-4.1; OMNK-4.3;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

BenaHokos, P.A. KBaHTOBas h1M3nKa N 3N1E€MEHTbI KBAHTOBOM
mexaHukun/ P.A. begaHokoB.- C-MNeTepbypr: JlaHb, 2020.

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+081
4BB

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcblsIKa

MaTyxuH, B. J1. ®nsnka TBepnoro Tena : y4ebHoe nocobue /
B. J1. MaTyxuH, B. J1. EpmakoB. — CaHKT-leTepbypr : JlaHb,
2022. — 224 c. — ISBN 978-5-8114-0923-5. — TekcT :
3JIEKTPOHHbIN // JlaHb : 31eKTPOHHO-6MbNnoTe4yHas cuctema.
— URL: https://e.lanbook.com/book/210305

https://e.lanbook.com/book/210305

AHTUNUH, M./. OCHOBbI MeXaHUKN HeJedopMnpyemoro
TBepnoro Tesna. KuHemaTmka u ctatuka. PykoBoacTBO K
peweHunio 3adad : ydyebHoe nocobume / M.U. AHTUNNWH. -
XKenesHoropck : Cubupckas no)xapHo-cnacaTenbHas
akagemus 'MC MYC Poccun, 2019. - 161 c. - 9bC IPR Books. -
URL: http://www.iprbookshop.ru/90183.html. - Pe)xum
foctyna: no nognucke. - ISBN 2227-8397

http://www.iprbookshop.ru/90183.html

Ddun3nka TBEpPAOro Tena. dNeKTPOHHbIE CBONCTBA TBEPAbIX
Ten : y4ebHoe nocobue / H. I'. 3amkoBa, B. C. X)KaHayH, O. H.
OparaHiok, C. I'. OBYMHHUMKOB. - KpacHoApcK : Cnbupckun
hepepanbHbI yHUBepcuTeT, 2022. - 256 c. - ISBN
978-5-7638-4653-9. - TeKCT : 3N1eKTPOHHbLIN. - URL:
https://znanium.com/catalog/product/2091865

https://znanium.ru/catalog/document?id=432992

Ctpekanos, 0. A. dusnka TBepporo tena: YyebHoe
nocobue / HO.A. Ctpekanos, H.A. TeHsikoBa. - M.: UL, PNOP:
HWL NHppa-M, 2018. - 307 c.: - (Bbicluee obpa3oBaHue:
BakanaspuaT). - ISBN 978-5-369-00967-3. - TekcT :
3N1eKTPOHHbLIN. - URL:
https://znanium.com/catalog/product/959952. - Pexxum
[O0CTyna: no NoAnucke.

https://znanium.com/catalog/document?id=372056

ApTamoHoBa, O.B. Xumus TBepaoro Tena : yyebHoe nocobue
/ O.B. ApTamoHoOBa. - MockBa : Air lNun Ap Meawna, 2021. - 168
C. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/55066.html. - Pexxum poctyna: no
noanucke. - ISBN 978-5-89040-529-6

http://www.iprbookshop.ru/55066.html

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOoATENbHON paboThl 00yYatlowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTtaBnsatoTcsa B popmax,
afanTMPOBaAHHbIX K OrpaHNYeHNAaM NX 340PO0BbA U BOCMPUATUS MHpOpMaLnn:

ONs VL C HapyLWeHWAMUN 3peHuns:

B popMe 3/1IeKTPOHHOr0 JOKYMEHTa,
e B hopmMe ayaunocpanna,
B NevyaTHoOM popmMe Ha A3blke bpanns.

Ona nuy c HapyLWeHMsSMN cnyxa:

e B nevyaTHom opme,
e B DOPME SNEKTPOHHOIr0 JOKYMEHTA.

B MeYaTHON hopMe yBeMYEHHbIM PN TOM,

ONs VL C HapyLWeHMAMUN ONMOPHO-ABMIaTEIbHOro annapaTa:
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e B nevyaTHom opme,
e B (DOPME SNEKTPOHHOIr0 OKYMEHTA,
e B hopMe ayanocpanna.
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7. ®OHA, OUEHO4YHbIX CPencTB AN NPoBeneHUs NPOMEe>XYTOYHOMU

aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS

obpasoBaTesibHOW NPOrpaMMmbl

3Tanbl GOPMUPOBAHUA KOMNETEHLUHN

HauMeHoBaHue y4ebHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpasoBaTesibHOM
nporpamMmmel
ONK-4.1 cnonb3yeT 6a30Bble 3HaHWUA B 061aCTV MaTeEMaTUKN U QU3NKN NMPU NAaHMPOBaHUK paboT XMMUYeCKon
HanpaBJeHHOCTN
7 8 DNEeKTPOXUMMSA
8 9 MogroToBka K Npoueanype
3aWmnThl 1 Npouenypa
3alLUMThl BbIMYCKHOM
KBaJIMunKaunoHHoM paboTbl
56 56 dursmnyeckas xmmums
56 67 XuMuna okpy>KatoLien cpeibl u
MeToAbl KOHTPONSA 06bEKTOB
OKpYy>KaloLen cpeabl
5 6 KBaHTOBas MexaHunkKa vn
KBaHTOBas XMMUSA
7 7 Xvmunsa n pmsmka TBepaoro

TENa

OMNK-4.2 O6pabaTbiBaeT gaHH

ble C UCNoJIb30BaHMeEM CTaHAap

THbIX CN0C060B ANMPOKCUMaLUNN YNCJTIEHHBLIX XapPaKTePUCTUK

7 8 SNeKTPOXMMuUs

8 9 MoaroToBKa K npouenype
3aWnThl 1 Npoueaypa
3alUUTbl BbIMYCKHOMN
KBaAnunKaLunmoHHom paboTsl

56 56 Ddusnyeckas Xmmms

56 67 XuMunsa okpy>xatoLen cpeabl u
MeToAbl KOHTPONSA 06bEKTOB
OKpy>KatwlLlen cpeibl

5 6 KBaHTOBas MexaHuKa u
KBaHTOBas XMMunsa

7 7 Xymuna n pusmka TBepnoro

Tena

ONK-4.3 IHTepnpeTupyeT pe3ybTaTbl XUMNYECKNX HabO4EeHNIN C NCNOJIb30BaHMeEM (PU3NYECKMX 3aKOHOB 1

npencTaBieHnn

7 8 SNeKTPOXMuUs

8 9 MoaroToBKa K npouenype
3aWnThl 1 Npoueaypa
3alUUTbl BbIMYCKHOMN
KBaAnunKaLnoHHoM paboTsl

56 56 Ddusnyeckas Xmmms

56 67 XuMuna okpy>xatoLen cpeabl n
MeToAbl KOHTPONSA 06bEKTOB
OKpy>KatwlLlen cpeibl

5 6 KBaHTOBas MexaHuka u
KBaHTOBas XMMunsa

7 7 Xvmuna n pusmka TBepnoro

Tena

7.2. OnucaHue nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoBaHuUs, ONUCaHUEe LWKaJsibl OLLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUuBaHUA pe3ynbTaToB obOy4yeHus HaumeHoBaHue
pesynbTaThbl HeynoBJIETBOPUT | yaoBneTBoputen XopoLo OTJINYHO OLLeHO4YHOro
OCBOEHMUSA eJibHO bHO cpepncTsa

KOMMeTeHLUuun
1 2 3 4 5 6

OrlK-4: CnocobeH nnaHupoBaTb paboTbl XMMUYECKO HaNpaBieHHOCTU, 0bpabaThiBaTh U UHTEPNPETMPOBATL NMOJyYeHHbIe
pe3ynbTaThl C NCMOJIb30BAHNEM TEOPETUYECKMX 3HAHUIA N MPAKTUYECKMX HABbIKOB peLLUeHNs MaTeMaTUYECKNX 1
¢ur3myeckmx 3amau

ONK-4.1 Ncnonb3yeT 6a30Bble 3HaHUA B 061aCTM MaTEMaTUKU 1 DU3NKU NPU NJAHUPOBaHUM PaboT XMMmMYeckom

HanpasJIeHHOCTN
3HaThb: ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE KOHTpOJIbHas

cofepxxaHue 3HaHuA HO cofepxalune cuctemaTtudeckne | pabota, 6anu-

NnpoLLeccos u oTAesbHble onpochl,
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeyAoBJIETBOPUT | yaoBseTBOpUTen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMUSA eJibHO bHO cpepcTBa

KOMMNeTeHUUun

1 2 3 4 5 6

caMoopraHm3sauum npobenbl 3HaHUA TecTupoBaHue,
7] KONIJTOKBUYM,
camoobpa3oBaHus, pedepaT, YUPC,
nx ocobeHHoCTEN 1 3K3aMeH B YCTHOW
TexHoJsiorvenm topme
peanusauum,
ncxona U3 Lenen c
OBEpLUEHCTBOBAHMU
a
npodeccnoHansHo

N NesaTenbHOCTU

YMmeTb:

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,

CchopMupoBaHHbIe

MCNoJsib30BaTb jonyckatTcs yMeHus
XnMuyeckue, HebonbLne

MaTeMaTnyeckme un owmnbKkmn

dhusnyeckue

Monenu;

onpenenaTb

BO3MOXXHOCTb

paunoHanbHOro

MCNoJsib30BaHUs ec

TeCTBEHHOHaYy4HbI

X 32aKOHOB B

pa3INYHbIX

06nacTax Hayku u

TEeXHUKN

Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NnpuMeHeHne cucTeMaTUYeCKOM | cucTemMaTuyeckoe
KOMTMJIEKCHOro " HaBblKaMun HaBbIKOB npuMeHeHun npuMeHeHue
CpaBHUTENILHOIO HaBbIKOB HaBbIKOB

aHanM3a cocTaBa, jonyckatTcs

CTpOeHUs n npobensl

XNMNYEeCKUxX
CBOWCTB BeLLeCcTB

OMK-4: CnocobeH nnaHnpoBaTb paboTbl XMMUYECKO HaNpaBJeHHOCTU, 06pabaTbiBaTh U UHTEPNPETMPOBATL NOJyYeHHble
pe3ynbTaThl C NCMOJIb30BAHUEM TEOPETUYECKMX 3HAHNI N MPAKTUYECKMX HABbIKOB peLleHns MaTeMaTUYeCKUX 1

PU3nyYecknx 3agaq

OlK-4.2 ObpabaTbiBaeT AaHHbIE C UCMOJIb30BaHMEM CTaHAAPTHLIX CMOCOHB0B anMpPoOKCUMALINM YNCTIEHHbIX XapPaKTEePUCTUK

3HaThb:
MaTeMaTuyeckue
Teopuun 1 MeToLbI,
npvMeHsieMble Npun
06paboTke fAaHHbIX

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMmeThb:

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,

ChopmMupoBaHHble

MCMonb30BaTh JonyckatoTcs yMeHUNs
OCHOBHblEe MeToAbl HebosnbLne

CTAaTUCTUYECKOWN ownbkKmn

06paboTKM AaHHbIX

1N annpokcumauunm

YUNCSIEHHBIX

XapaKTEPUCTUK

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MeTogamun B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
CTaTUCTNYECKON HaBblKamMu HaBbIKOB NpUMeHeHnn npUuMeHeHne
06paboTkun HaBbIKOB HaBbIKOB
MHGpOopMaLmu, ponyckarTcs

OCHOBamMu npobensi

hyHAaMeHTaNbHbIX

MaTeMaTU4YeCcKnx

Teopuin n

HaBblKaMu

MCMOIb30BaHNS

MaTeMaTn4ecKoro

annapaTa npu
0bpaboTke gaHHbIX

KOHTpOJibHas
paboTa, 61mu-
0onpochil,
TecTupoBaHue,
KOJIJIOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOM
dopme

OMNK-4: CnocobeH nnaHnpoBaTb paboTbl XMMMUYECKON HanpaBaeHHOCTN, obpabaTbiBaTb U MHTEPNPETUPOBATL MOJIyYEHHbIE
pe3yfibTaTbl C UCMOJIb30BAaHNEM TEOPETUYECKMNX 3HAHWUIN U MPAaKTUYECKMX HAaBbIKOB peLleHNs MaTeMaTUYeCKUX 1

dhuU3nyecknx 3agaq

OMNK-4.3 NHTepnpeTupyeT pe3ysibTaTbl XUMUYECKNX HAabMAEHNIA C NCNOJIb30BaHMEM (PU3NYECKNX 3aKOHOB U

npencTaBsieHUN
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa

KOMMNeTeHUumn
1 2 3 4 5 6
3HaThb: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE KOHTpOJIbHas
TeopeTunyeckumne 3HaHWA HO codepxKaluune cuctematudeckune | pabota, 6anu-
OCHOBbI 6230BbIX oTAesbHble 3HaHWA 0onpochl,
XMMUYECKNX npobenbl 3HaHUA TecTupoBaHue
OVNCUMNIINH, KOIJTOKBUYM,

MeToAbl U CroCcobkI
pelleHns nccienos
aTeNbCKUX 3a4ad,
MeTOANKN "
crnocobbl
nposegeHns
3KCMepUMeHTa,
MeToAbl
MaTeMaTu4yeckom
CTAaTUCTUKN

YMmeTb:
MCronbL30BaTh
MH{OopMaLNOHHbIE
pecypcbl,AHann3np
0BaTb MNOJIyYEeHHblE
B OMbITax
pe3ynbTaThl C
MCMoNb30BaHNEM
MeTo40B
MaTeMaTunyeckom
CTaTUCTUKMN

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetsb:
HaBblKaMmn
hopMynmMpoBaHusa
pe3ynbTaToB
NoNy4YeHHbIX B
Xo[e peleHnsa ncc
nefoBaTeNbCKMX
3ajay, HOBbIMMU
MeToAamMun
nccnenoBaHus

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NnpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

pedepaT, YUPC,
3K3aMeH B YCTHOW
topme

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbIE MaTepuanbl, HeobXxoauMbie 417 OUEHKHU
3HaHUN, ymel-mﬁ, HaBbIKOB U (MN1M) oNbITa AEATENIbHOCTHU, XapakKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn 06pa303aTean0|7| nporpamMmmbli

1. TeopeTuyeckme BONpocChl

1. Knaccugmkaums TBepabiX Tes. Npupoaa XMMNUYeCckom CBSA3N.

2.0CHOBbI XUMYeCKOW TePMOLNHAMUKN.

3.0CHOBHbIE MOHATUA CTaTUCTUYECKON PUINKN.

4.TpnHLUNMBI PU3NKO-XMMUYECKOT 0 aHan3a.

4. Teopusa TBepAbIX pacTBOPOB.

5.3aKOHOMEPHOCTN MEXAHUNKWN MOJIEKYISIPHBIX MPOLLECCOB.
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6.CummMeTpusa B TBEPObIX TENax.

7.Kpuctannorpaguyeckoe n KpuctassioxmMmmuyeckoe onnmcaHme Teepabix Tesl.

8. 30HHbIe OnarpaMmmbl. NPpUHLUUMNbI MOCTPOEHNA.

9. 3HepFeTVI‘-IeCKI/IIZ CMNeKTpP 3JIEKTPOHOB B TBEPAOM KpUCTaJlJle.

10. MNMocTpoeHune 30H bpunniosHa.

11. NMocTpoeHmne nosepxHocTen Gepmu.

12.30HHasn CTPyKTypa MosyrnpoBOLHNKOB.

13. TNOTHOCTb KBAHTOBbIX COCTOSIHUA B 30HaxX W WX pacnpepesieHne Tro  SHeprusm.
14.9KcnepuMeHTanbHOE NOATBEPXKAEHNE CYLLECTBOBAHNSA 30HHOW CTPYKTYpPbl TBEPAbLIX TEJ.

15.Buabl AnHaMUKN TBepOblX Te.

16.KOHTMHYaNbHbIA aHaAn3 ynpyrocTn TBEpAbIX Ten.

17.0npepeneHne ynpyroro Moayns TBepAoro Tena.

18.ATOMUCTUYECKNI aHANIN3 OUHAMUNKK KPUCTANNINYECKOM peLleTKN.

19.CeonicTBa TBepabix Tesn, popMupyemMble POHOBLIM CEKTPOM.

20.2¢peKTbl aHrapMoHU3Ma KonebaHUn aTOMOB KPUCTaIIMYECKMX peLleToK

7.4. MeToaunyeckue MaTtepuanbl, onpeaensiowme npouenypbl OLeHMBaHUA 3HAHUMN,
YMEHMUMN U HaBblKOB, U ONbITa AEATEJIbBHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMEeTeHLUun

TpeboBaHusa K HanucaHuio pedeparta

MpoOyKT CaMoCTOoSAITE/NIbHOW PaboThl CTYZEeHTa, NpPeacTaBNAoLW NN cobol KpaTKoe N3N0XKeHne
B MUCbMEHHOM BUe MNOoJlyYeHHbIX pe3ysibTaToB (y4ebHo-uccnenoBaTeNbCKOoW) TeMbl, rae aBTop
PacKkpbiBaeT CyTb uWccnegyeMon npobnemMbl, NPUBOOUT pPa3/InYHble TOYKU 3PEHUs, a TakKxe
cobCcTBeHHbIE B3rNsAabl Ha Hee.
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PetepaT nonxeH 6bITb CTPYKTYpUpOBaH (Mo rnaBam, pasaenam, naparpadgam) u BKIOYaTb
pasgesnbl: BBeOeHMe, OCHOBHas YacTb, 3aKJO4YeHMe, CMUCOK WCMOJIb30BaHHbIX WCTOYHUKOB. B
3aBNCMMOCTW OT TEMATUKN pedepaTa K HEMY MOFyT BbITb 0OPMJIIEHBLI MPUJIOXKEHUS, COOEPXKALLME
OOKYMEHTbI, WitocTpauun, Tabnmusl, cxembl u T7.4. O6bem pedepaTta - 15-20 cTpaHML NevyaTHOro
TeKCTa, BKAKYasa TUTYbHbINA JINCT, BBEAEHME, 3aK/04EeHNE U CINCOK INTepaTypbl.

3agavamum pedepaTa ABNAOTCS:

1. ®opMmupoBaHue yMeHI/IIZ CaMOCTOATENLHOWN pa6OTbI C NCTOYHUKaMW nnuTepaTypbl, KNX
cncrteMaTmnlauuna,

2. Pa3BunTne HaBbIKOB JIOFMYECKOr0 MbILLIEHNS,

3. yrny6neH|/|e TEOPETNHECKNX 3HaHWNM No r|p06neMe nccnenoBaHus.

Mpu oueHKe pedepaTa UCNOMb3YITCS CNeayLlMe KpuTepun:

- HOBM3Ha TEeKCTa,

- 060CHOBAHHOCTb BbibOpa UCTOYHUKA;

- CTerneHb PacKpbITUS CYLLIHOCTM BOMNPOCA;

- cobnioneHnsa TpeboBaHMin K 0QOPMIIEHNIO.

Kputepumn oueHmBanua pedepara:

OTMeTKa «OTJINYHO» - BbIMNOJIHEHbI BCe TPebOBaHMS K HaMMCaHUO U 3aluTe pedepaTa:
ob6o3HaveHa npobnema n obocHoBaHa €€ akTyaNlbHOCTb, CAeNaH KPaTKU aHaIN3 pa3JInyHbIX ToYeK
3peHnss Ha paccMaTpuBaemMyl npobneMy u  JIOTMYHO U3JI0)KEHA COBCTBEHHas MNo3uMuus,
cthopMmynupoBaHbl BbIBOAbLI, TeMa pacKpbiTa MOJHOCTbIO, Bbloep>XaH 06bEM, cobnogeHbl
TpeboBaHNsA K BHEWWHEMY 0QOPMIEHMNIO, AaHbl NMPaBUJIbHbie OTBETbI Ha AOMOJIHUTE/IbHbIE BOMPOCHI.

OTMeTKa «X0pOoLlOo» - OCHOBHble TpeboBaHUA K pedepaTy 1 ero 3alinTe BbiNoSHEHbI, HO NpPW
3TOM JonyuleHbl Hefo4éTbl. B 4acTHOCTW, UMETCA HEeTOYHOCTM B W3JIOKEHMM MaTepuana,
OTCYTCTBYET Jlormyeckasi rnocjefoBaTesIbHOCTb B CY)XAEHUSIX, He Bblaep>xaH 06bEM pediepaTa,
UMetTCs ynyweHns B OQOpPMJIEHUM, HE [OMyCKaeT CYLEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
OOMOJIHUTENbHbLIN BOMPOC.

OTMeTKa «y[0BNeTBOPUTE/NIbHO» - MMEITCS CYLLEeCTBEHHbIE OTCTYNJIeHNst OT TpeboBaHui K
pedepnpoBaHmMio. B 4HacTHOCTKU, TeMa OCBeLLEHa NMLLb YaCTUYHO, AONYyLLEHbl (haKTU4Yeckne ownbkm
B COAEp)XaHUW pedepaTa WUaM Npuv OTBETE Ha AOMNOJIHUTE/IbHbIE BOMPOCHI, BO BPEMS 3allUThbl
OTCYTCTBYET BbIBOA.

OTMeTKa «HeyOoOB/IeTBOPUTENIbHO» - TemMa pedepaTa He packpbiTa, 0b6HapyXuBaeTcs
CylLLleCTBEHHOE HerMoHnMaHme npobiemsl.
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TemaTuka pedepaToB BblAaeTcs nNpernogaBaTeNeM, W CTyOeHT BblibupaeT Temy
CaMOCTOATENIbHO B TEYEHUE NMEPBbLIX ABYX HeleNb 0byyeHus.

KpuTepumn oueHKMU 3HaHUW CTyAeHTa Ha dK3aMeHe

OueHKa <«OTJIMYHO» BbICTAB/ASETCA CTYLEHTY, MOKa3aBLUEMY BCECTOPOHHUE,
CUCTEMATU3UPOBAHHbIE, TNyboKMe 3HaHUA y4ebHOM NporpamMmbl AUCUUMJINHBI U YMEHNE YBEPEHHO
NPUMEHSATb WX Ha MpPaKTUKE MNpU pelleHMN KOHKPEeTHbIX 3apa4, cBoboaHoe u npaBuibHOE
060CHOBaHME NPUHATLIX PELUEHNA.

OuEeHKa «XOpOoLWOo» BbICTAaBAAETCS CTYJEHTY, €C/IN OH TBEPAO0 3HAET MaTepuasn, rPaMoTHO
1 MO CYLLLEeCTBY U3JaraeT ero, yMeeT NMPUMEHATb MoJlyYeHHble 3HAaHWS Ha NMPaKTUKe, HO OOMYyCKaeT B
OTBETE WKW B PELUeHUN 3a[ay HEKOTOpble HETOYHOCTU, KOTOPbIE MOXET YCTPaHUTb C MOMOLLbIO
OOTMOJIHNTESIbHbIX BOMPOCOB NMpenofaBaTens.

OueHKa «y[OBJIETBOPUTENIbHO» BLICTABJ/IAETCA CTYOEHTYy, MNoKa3aBllemy
(hparMeHTapHbIN, PAa3pPO3HEHHbLIN XapaKTep 3HaHWUN, HEeOOCTATOYHO MNpaBUJibHbIE (POPMYIMPOBKN
0a30BbIX MOHATUA, HApPyLUEHUS JIOFMYECKOW MNOoC/IeoBaTE/IbHOCTU B WU3JIOXKEHUM MPOrpamMMHOro
MaTepuana, HoO NMpPuv 3TOM OH BJIaeeT OCHOBHbLIMW pa3aeniamMmu y4ebHol NporpamMmbl, HEOO6X0AUMbIMU
ONs fanbHenwero oby4eHns n MoXXeT NPUMEHSTb NOJTyHYEHHbIE 3HaHMS Mo obpa3Luy B CTaHAAPTHOM
cUTyauuu.

OueHKa «<HeynoOBJ/IETBOPUTEJIbHO>» BbICTaBASAETCH CTYAEHTY, KOTOPbLIA He 3HaeT bonbLuen
4aCTW OCHOBHOMO cogep>aHumsa y4ebHon nporpamMmbl AUNCLUMAUHBLI, AOMycKaeT rpybbie ownbkn B
hOpMYyNMPOBKAX OCHOBHbIX MOHATUA AUCLUMIUHBI U HE YMeeT MCMNO0JIb30BaTb NOJIyYeHHble 3HaHUSA
npu pelweHnn TUNOBbIX NPaKTUYECKUX 3a4ay.

KpuTepum oueHkKu 3HaHUMM CTYAEHTOB Npu npoBeaeHUMn TeCTUupoBaHuA

OueHKa «OTJIMYHO» BbICTaBNSETCSA NPU YCJIOBUN NPaBUJIbHOMO OTBETa CTYJIEHTA HE MEeHee YEeM Ha
85% TecToBbIX 3aaHUNNA.

OueHKa «XopoLo» BbICTaB/ISETCH MPU YCNOBUM MPaBUJIbHOIO OTBETa CTyAeHTa He MeHee, YeM Ha
70% TecToBbIX 3a4aHUN.

OueHKa «y[aoBJIeTBOPUTEJNIbHO>» BbICTABASETCH MPU YCJOBUM NPaBUIIbHOMO OTBETa CTYAEHTa He
MeHee, YyeM Ha 51% TecToBbIX 3a4aHUN.

OueHKa «HeyAO0BJIEeTBOPUTEJNIbHO>» BbICTaBAAETCA NpU YCAOBUM NPaBUIbLHONO OTBeTa CTyAeHTa
MeHee, 4yeM Ha 50% TecToBbIX 3aaHUNNA.
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8. YyebOHO-MeTOAMYEeCcKOe u uH(hOopMauMOHHOe obecneyeHne AUCLUMNJIUHDI
(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue CcblsiKa
BepaHokos, P.A. KBaHTOBas m3nka n aneMeHTbl KBaHToBOW | http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+081
mexaHukun/ P.A. begaHokoB.- C-MNeTepbypr: JlaHb, 2020. 4BB

ApTamoHoBa, O.B. Xumua TBepporo tena : y4ebHoe nocobue | http://www.iprbookshop.ru/55066.html
/ O.B. ApTamoHoOBa. - MockBa : Aii lNun Ap Meana, 2021. - 168
c. - 3bC IPR Books. - URL:
http://www.iprbookshop.ru/55066.html. - Pexxum poctyna: no
noanucke. - ISBN 978-5-89040-529-6

8.2. lononHuTesIbHaA nurepaTtypa

HasBaHue CcblniKa

MaTyxuH, B. J1. ®dn3uka TBepaoro tena : y4ebHoe nocobue / | https://e.lanbook.com/book/210305
B. J1. MaTyxuH, B. J1. EpmakoB. — CaHkT-leTepbypr : JlaHb,
2022. — 224 c. — ISBN 978-5-8114-0923-5. — TeKkcT :
3JIEKTPOHHbIN // JlaHb : 3N1eKTPOHHO-6MbNnoTeYHas cuctema.
— URL: https://e.lanbook.com/book/210305

AHTUNKWH, M./A. OCHOBbLI MexaHNKN HegethopMmnpyemMoro http://www.iprbookshop.ru/90183.html
TBepAoro Tesa. KuHeMaTuka n ctaTuka. PykoBoACTBO K
peweHunio 3adad : ydyebHoe nocobume / M.U. AHTUNNH. -
MenesHoropck : Cnbrnpckas no)xapHo-cnacaTesibHas
akagemus MC MYC Poccun, 2019. - 161 c. - 9BC IPR Books. -
URL: http://www.iprbookshop.ru/90183.html. - Pe)xum
focTyna: no nognucke. - ISBN 2227-8397

Ddu3snka TBEPAOro Tena. INeKTPOHHbIE CBONCTBA TBEPAbIX https://znanium.ru/catalog/document?id=432992
Ten : y4yebHoe nocobue / H. I'. 3amkoBa, B. C. XKaHayH, O. H.
OparaHiok, C. I'. OBYMHHUMKOB. - KpacHosApcK : Cnbupckui
henepanbHbIn yHUBepcuTeT, 2022. - 256 c. - ISBN
978-5-7638-4653-9. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2091865

Ctpekanos, 0. A. dusnka TBepporo tena: Y4yebHoe nocobue | https://znanium.ru/catalog/document?id=372056
/ HO.A. Ctpekanos, H.A. TeHskoBa. - M.: Ll PUOP: HAL|
NHdpa-M, 2018. - 307 c.: - (Bbicwee obpa3zoBaHue:
BakanaBpwuaT). - ISBN 978-5-369-00967-3. - TekcT :
3/1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/959952

CopokuH, A. H. ®u3nka TBepaoro tena : yyebHoe nocobue https://www.iprbookshop.ru/122850.html
ONA CTyAeHTOoB, 0by4vatowmnxcs No HanpaBJiIeHNIO
«Meparornyeckoe obpaszoBaHume», Npopunm «dnsnka»,
«MaTemMaTuKa 1 pusuka», «MHpopmaTKa n pusnka» / A. H.
CopokuH. — CapaToB : U3gaTensctBo CapaTOBCKOro
yHuBepcuteTa, 2022. — 60 c. — ISBN 978-5-292-04752-0. —
TeKCT : aNeKTPOoHHbIN // LindpoBon obpa3oBaTenbHbIN pecypc
IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/122850.html

8.3. MHPOpPMaALMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

1. O6bpa3oBaTenbHbI nopTan PreQy BO «MI'TY» [2n1eKTpoHHbIN pecypcl: Pexxmum gocTtyna:
https://mkgtu.ru/ 2. OcunumaneHbin canT MNMpaBuTenbcTBa Poccnnckonm ®epepaynn. [DNEeKTPOHHbLIN
pecypcl: Pexxum gocTtyna: http://www.government.ru 3. UHpOopMaLNOHHO-NPaBOBON NOpTan
«[FapaHT» [DneKTpOoHHLIN pecypc]: Pexxum goctyna: http://www.garant.ru/ 4. Hay4Has anekTpoHHas
bunbnmoteka www.eLIBRARY.RU - Pexxum noctyna: http://elibrary.ru/ 5. 9neKTpoHHbIN KaTanor
bubnmnotekn - Pexxum goctyna: //http://lib.mkgtu.ru:8004/catalog/fol2; 6. EnHOe OKHO AOCTYyMa K
obpasoBaTenbHbIM pecypcam: Pexxum gocTtyna: http://window.edu.ru/ Znanium.com. ba3zoBas
KOJINEKL NS : SJIEKTPOHHO-6MbnnoTevyHasa cuctema : cant / OO0 "Hay4HO-U3OaTeNbCKUN LEHTP
WHppa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (aaTa obHoBneHns: 06.06.2019). -
Pexxum gocTtyna: Ansa 3aperncTpmp. nojib3oBatesiein. - TeKCT: 371eKTPOHHbIA. ®oHA IBC
]
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hopMupyeTCa C y4eTOM BCEX N3MEHEHU 06pa3oBaTEesIbHbIX CTaHOAPTOB N BKJIOYAET YY4EOHUKN,
yyebHble nocobus, YMK, moHorpadun, asTopedepaTbl, ANCCEPTALUN, SHUUKIONEONN, C/IOBapn 1
CMpaBOYHUKM, 3aKOHO4aTe/IbHO-HOPMATMBHbIE AOKYMEHTbI, CheunasibHble nepnognyeckme n3gaHums
1 U3OaHus, BbilMyCKaeMblie ndgatenbCTBamMm By30B. http://znanium.com/catalog/ IPRBooks. ba3oBas
KOJINEKL NS : 2/IEKTPOHHO-6nbnnoTevyHasa cuctema : cant / ObwecTBo C orpaHNYeHHON
0TBETCTBEHHOCTbIO KomnaHusa "Ain NMu Ap Meguna". - Capatos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum goctyna: ona 3aperncTpup. nonb3oBatenien. - TekcT
3NEKTPOHHBbIN. FBASETCA pacnpocTpaHeHHbIM obpa3oBaTeibHbIM 3N1EKTPOHHBLIM PecypcoM Ans
BbICLUMX U CPefHUX CreunanbHbiX y4ebHbiX 3aBeAeHU, Hay4YHO-UCCeaoBaTeIbCKUX MHCTUTYTOB,
ny6anyHeix 6ubnuoTek, npruobpeTatowmx KOpnopaTUBHbLIN AOCTYN A8 CBOMX obyvatowmxcs,
npenopaBaTenen n 17.4. 9bC BkAtoYaeT y4ebHYO U Hay4YHYIO nTepaTypy NO HanpaBJ/IEHNAM
MoAroTOBKN BbICLLEro N CpeaHero npodeccruoHanbHoro obpasosaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHasa 6bubnmoTteka (HIB) :
depepasnbHas rocygapcTBeHHas MHPOPMaLNOHHAsA cucTeMa : canT / MMHUCTEpPCTBO KyNbTypbl
Poccuiickon ®epepaunmn, Poccuinckas rocymapcTBeHHas 6bubnmoteka. - MockBa, 2004 - - URL:
https://H36.pd/. - Pexxum gocTyna: and 3aperucTpup. nosb3oBaTenen. - TEKCT: 3/1eKTPOHHbIN. HIb -
npoekT Poccnimnckom rocygapcTBeHHon bubanotekun. HaumHasa ¢ 2004 r. MNMpoekT HaunoHanbHas
aNneKTpoHHasa bubnnoteka (HIB) paspabaTbiBaeTcs BeAyLLUMU POCCUACKUMU BnbnnoTekamum npu
nopnepxke MuHucTepcTBa KynbTypbl Poccunckon ®depepaunmn. OcHoBHasa uenb HIb - obecneyunTb
cBoboHbIN AOCTYN rpakxaaHaMm Poccunckon depepaunm Ko BCeM M3aHHbIM, N3aBAaEeMbIM U
XpaHAWmMMca B poHAaX POCCUNCKUX BNBANOTEK N3aHUSAM U Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUUN N KyNbTypbl, 40 HOBENLLNX aBTOPCKUX Npomn3BeaeHUi. B HacTosLee BpeMs
npoekT HIb BktoyaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, 6onee 33.000.000 3anucen
kKaTanoros.POCCUNCKAS HAUMNOHANIbHASA BUBJIMOTEKA (PHB) : cainT / Poccuintckast HaumoHanbHas
6ubnuoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum pocTtyna: ansa 3aperncrpup.
nonb3oBaTenien. - TeKCT: 3IeKTPOHHbLIN. "... 04HA N3 KPYNHENWMNX B MUpPE U BTOpas Nno BesndmHe
¢doHpoB B Poccunckon depgepaumm - CIYy>KNUT POCCUNCKON KyNbType U HayKe, XpaHuT
HaUWOHaNbHYI0 NaMATb, CNOCOBCTBYET NPOCBELLEHNIO Hacensowmx Poccmio HapogoB U
pacrnpocTpaHeHunto naen rymaHusma. ... B dongax bubnmotekn xpaHutca 6onee 38,6 MH 3K3.
npousBefeHnNn NevyaT N NHbIX NHPOPMALIMOHHbLIX PECYPCOB, B TOM YMUCSIE U Ha /IEKTPOHHbIX
HOCUTEeNAX, AOCTYMNHbIX LUNPOKOMY KpPYry rnonb3oBatenen. ExxerogHo PHB nocewaeT okono 850 ThiC.
yuTaTesnien, KOTOpbIM BblAaeTca A0 5 MAH U3aHW, K ee DNeKTPOHHbIM pecypcaM obpallatoTcs 3a
rof cebiwe 10 MAH yaanieHHbIX Nonb3oBaTenen. ... CoOXxpaHasa KyNbTYPHYIO N UCTOPUYECKYHO
NnpeeMCcTBEeHHOCTb, BEPHOCTb BUBANOTEYHBIM TPaanLMAM, 3aJ1I0)KEHHLIM elle B IMnepaTopCcKom
My6nnyHon 6mubnnoteke, PHb ceroaHa — coBpeMeHHoe NMHHOPMaLIMOHHOE yYpeXaeHue,
OCHalLleHHOe HoBENWMM 060pyA0OBaHNEM U CBOEBPEMEHHO OTBEYaloLLEEe Ha HaCyLHble BbI30BbI
BpeMeHW." (unTtaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Ob6LLMe BONpOoChl OpraHn3aumnm N3y4eHnsa OUCLUMNINHbI,

Ha n3y4eHve AMCUMNANHBI COrNAacHO y4ebHOMY nnaHy Ha o4yHou opme obyyeHus oTBoauTca 108 4acoB, U3 HUX 51,25 KOHTaKTHbIX 4YacoB,
56,75 vacoB npuxoantca ansa CPC. KoHTaKTHble Yacbkl nogpa3nensatTca Ha aekuun (17 vacos), nabopaTopHble paboTbl (17 YacoB), NpakTu4eckune
3aHaTna (17 4vacoB), n camocTosATenbHasa paboTa nog pykoBoAcTBOM npenopaBaTens (0,25 vacoB). Ha 3ao4Hov ¢popme o0byyYeHMs N3yHeHUto
ONCUMNNHBL COrnacHo y4ebHomy nnaHy otBoamTcsa 108 4acoB, u3 Hux 8,25 KOHTaKTHbIX 4HacoB M 96 4ac gna CPC. KOHTaKTHbie Yachl
noapasgensaiTca Ha nekuumm (4 4vaca), nabopaTopHble paboTbl (2 Yaca), NpakTU4eckume 3aHATUSA (2 4Yaca) U KoHTakTHasa paboTa B nepuopg
aTttectauum (0,25 vacos).

N3y4eHune Kypca TpebyeT noceweHns Nnekunn, akTUBHOM paboTbl Ha NabopaTOpPHbLIX N MPAKTUYECKMUX 3aHATUAX, BbINOJIHEHUA BCEX YYEOHbIX
3a4aHni npenogaBaTesid, 03HAKOMJIEHMSA C OCHOBHOM M AomnosaHUTeNnbHon nutepaTtypon, CPC. Bo BpeMs Nekuun CTYAEHT OOJIKEH BECTU KPaTKUn
KoHcnekT. PaboTa C KOHCNEKTOM nekuuin npepnonaraet B pamkax CPC NMpocMOTp KOHCNEeKTa (KesnaTeslbHO B TOT XKe OeHb MNocae 3aHATUR).
HeobxoAnMMoO OTMETUTb MaTepuasibl KOHCNEKTa, KOTOpble Bbi3blBAOT 3aTPYAHEHUS ANA MOHUMMaHUA. Tpu 3ToM obydarolnincs A0/HKeH cTapaTbhbCs
HaTWU OTBET Ha 3aTPYAHUTENbHbLIN BOMNPOC, UCMONb3yss PEKOMEHOO0BaHHY nuTepaTypy. ECam eMy caMocToAaTeNbHO He yaanocb pa3obpaTtbecs C
MaTepuasoM, HeobxoanmMo chopMyMpoBaTb BONPOCH U 06paTUTLCA K NpenofaBaTesto Ha KOHCYAbTauum nnm 6nnxxanwen nekuunm. ObyyvawoLemycs
HeobxoAnUMO perynspHo OoTBOAUTbL BpPeMSA A1 MOBTOPEHUS NPONAEHHOro MaTepuana, NpPoBepss CBOU 3HAHUS, YMEHUA U HABbIKWU MO KOHTPOJIbHbLIM
BonpocaM (B npegenax spemeHun CPC).

MporpamMMon npenycMoTpeH sabopaTopHbI MPaKTUKYM. YrnybneHne n KOHKpeTM3auusa 3HaHWUA MPOM3BOAUTCA MPU €ro rnpoBedeHuu.
HeobxoonMbiM yCNOBUEM SIBNSETCA CaMoCTosiTeNbHas paboTa CTyAEHTOB C MCMNOJIb30BAaHWUEM HarAAfHbIX Nocobuin, HeObXOANMON TeXHUYECKOoW
OOKYyMeHTauum n nutepaTtypbl. Kaxxgoe 3aHaTME oCHawaeTca GUAAKTUYeCKMMN MaTepuanamun: nnakatamm, cxemamm. OCHOBHas Liesib NpoBeaeHuns
3TUX 3aHATUN - (QOPMUPOBAHME Yy CTYOEHTOB aHa/IMTUYECKOro, TBOPYECKOro MbILEHNA NYTEM MpuobpeTeHns npakKTUYEeCKUX HaBbIKOB.
JlabopaTopHble 3aHATUSA BbLIMOJHAIT caegywuwme 3adadvn: CTUMYAMPYIOT peryjspHoe Wusy4yeHne pekKoMeHAOBAaHHOW NMTepaTypbl, a Takxe
BHMUMaTEJIbHOE OTHOLUEHUE K JIEKUMOHHOMY KYPCY; 3aKpennslT 3HaHWs, MoJsiyYeHHble B npouecce NeKLMOHHOro oby4yeHmsa m camMoCToATEesIbHON
paboTbl Hag NUTepaTypon; pacwmpsaT 06bEM nMpodecCnoHaNbHO 3HAYUMbIX 3HAHWIA, YMEHUN, HaBbLIKOB; MO3BOJIAIOT MPOBEPUTbL MNPaBUJSIbHOCTb
paHee MoJly4YeHHbIX 3HAaHNW; NPUBUBAIOT HABbIKN CAMOCTOATENbHOINO MbILLIEHNS, YCTHOIO BbICTYMNJ1IeHNs; cnocobcTBytoT cBO6OOHOMY ONEepuUpoBaHMIO
TEePMUHOI0OrNen; NPenoCcTaBAAT NpernogaBaTeNto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOJIMPOBAaTb YPOBEHb CAMOCTOATENbHOW paboTbl CTYAEHTOB.
YrnybneHne n KOHKpeTusauusa 3HaHUW MPOU3BOAUTCA MpU npoBeneHnn nabopaTopHbiXx paboT. OCHOBHLIM METOAOM MPOBEAEHUS 3TUX 3aHATUN
ABNSAETCA camocTosaTeNnbHaa paboTa CTyAeHTOB C WCMNosib3oBaHMeM JnabopaTopHoro obopyfnoBaHUSA, HarnasAHbix nocobun, Heobxogmmon
TeXHNYECKON OOKYMEeHTauunn n nntepatypsobl. Kamn,oe 3aHATUE OCHalWwaeTCAaA ANOaKTUN4eCKMMnNn mMaTtepunaslaMn: njiakatamMmm, cxemMmamu. Co,uepmaHme
nabopaTopHbIX 3aHATUI pukcmpyeTca B PN B pa3gene 5.5, HacToALWEen NporpamMmsl.
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Mpy NOAroTOBKE K 3a4eTy B [OOMOJIHEHME K W3YYEHUIO KOHCMEKTOB JieKuuii, Heobxoaummo Mnosib30BaThCs y4yebHOW nuTepaTypon,
pPEKOMEH0BAHHOM K HacTosLWen nporpamMme. Mpu NoAroTOBKE K 3a4eTy HeobXoAMMo M3yUYnTb TEOPUID: ONpeaesieHNs BCeX MOHATUIA 1 3aKOHOB [0
COCTOAHMS MOHMMaHUA MaTepuasia U CaMOCTOATENIbHO PELUTb MO HECKOJIbKY TUMOBbLIX 3a4ay M3 Kaxnol Tembl. MMpu pelieHMn 3anday Bcerga
HeobXxoOAMMO yMeTb Ka4eCTBEHHO UHTEPNPETUPOBATb UTOM pPeLLIeHUs.

CamMocTosTenbHas pa60Ta CTyaoeHToB (CPC) no gucumnnnaunHe NrpaeT Ba>XHYO pOJib B XO04€ BCEroO y‘-IeGHOFO npouecca. MaTepmanbl n metToany4eckme
pekoMeHOoauunnm ons obecneveHuns CPC rotoBaTcs npernogaBaTesIEM N BblAalOTCA CTYAEHTY NpenogaBaTtenemMm n bnbnmnortekomn
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

OracleVMVirtualBox- nporpaMMHbIZ MPOAYKT BUpTyaausaumm ana onepaumoHHbIx cuctem Microsoft Windows, Linux,
FreeBSD, macQS, Solaris/OpenSolaris, ReactOS, DOS n gpyrux Nponssogntens: Oracle

Adobe Reader DC CBoboaHas nuueH3nsa

Autodesk 3DMAX - yyebHasi Bepcus CBoboaHasa nmueHsns

Autodesk AutoCAD CBoboaHasi niMueH3uns

Gogs CBoboaHasa nmueH3uns

Hibernate ORM 5 CBoboaHas nuueH3us

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

Microsoft .NET Framework 4.7 CBo6oaHasa nnueHsuns

NKscape CBobogHasa nmueH3uns

QGIS CBoboaHas NMUEH3NA

10.2. NepeyeHb He0OXO0AMMbIX MH(POPMALMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvaloLniics B Te4eHne Bcero nepmoaa obyvyeHus obecneyeH NHAMBMAYAIbHbIM
HEOrpaHWYeHHbIM OOCTYMOM K 3JIEKTPOHHO-OUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue
IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / O6LwecTBO C orpaHNUYeHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum

[oCTyna: ANsa 3aperncTpup. rnojibdoBaTesien. - TEKCT 3JIEKTPOHHbIN. ABNAETCSA pacnpoCTPaHEHHLIM 0bpa3oBaTesibHbIM
3/1IeKTPOHHbLIM PECYpPCOM A5 BbICLUNX U CPefHUX cneunanbHbiX y4ebHbIX 3aBefeHUNN, Hay4YHO-1ccenoBaTebCKUX
WHCTUTYTOB, Ny6anYHbIX BubnnoTek, NnpruobpeTatowmx KOprnopaTMBHbIA AOCTYN ANS CBOUX oby4atowmxcs, npenogaBaTenen
1 T.4. OBbC BK/lOYaeT y4ebHyo 1 Hay4YHYl0 InTepaTypy Mo HanpaBJieHNAM NOArOTOBKN BbICLLEro N CpeaHero
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAA cucTeMa : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTesnen. - TeKCT: 3NeKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaunHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnoTteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMACKMMUN BubnnoTekamm Npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
dPepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCMIACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b BkaovaeT
6oee 1.660.000 31eKTPOHHbLIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKASA HALIMOHANIbHASA BUBJINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. noab3oBaTenemn. - TeKCT: 3NIeKTPOHHbIN. '... 04Ha U3 KPyNHenLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®enepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HaluMOHaIbHY10 MaMaTk, cnocobcTByeT
NpoCBeLLeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen ryMmaHmsma. ... B doHgax bnbanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHNN NEYaTN N NHbIX NHHOPMALMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHUN, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYPHYI U UICTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)keHHbIM eLle B iMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHdOopMaLoHHoe
yypexAeHue, ocHaleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

CYBERLENINKA : Hay4Hasi anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxunm
0OCTyna: ANs 3aperncTpup. nosb3oBaTenen. - TEKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4yHas 3/1IeKTPOHHas
bnbnnoTeka, NOCTPOEHHAs Ha NapaAurmMe oTKpbITON Haykn (Open Science), OCHOBHbIMU 3afa4aMu KOTOPOW ABSieTCA
nonynspusaums Haykm n Hay4HoOn AeATeNIbHOCTU, OBLECTBEHHBIN KOHTPOJIb Ka4yecTBa Hay4HbIxX Nybnnkauuii, passmtue
MeXANCUMMIMHAPHBLIX NCCIeA0BaHNA, COBPEMEHHOI0O NHCTUTYTa Hay4YHON peLeH3umn, NoBbILWEHNE LUTUPYEMOCTH
POCCUICKON HayKn 1 MOCTPOeHMe NHPACTPYKTYpPbl 3HaHUNI. https://cyberleninka.ru/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/- Pexxum pocTyna:
ON5 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina cosgaHa B 1999 rogy no
MHMUMaTMBe Poccninckoro choHaa hyHAaMeHTaNbHbIX UCCNefoBaHUIA Ana obecnevyeHnss POCCUNCKUM yYeHbIM 31€KTPOHHOIO
[OCTyna K BeAyLNM MHOCTPaHHbIM Hay4HbIM n3gaHnsamM. C 2005 ropa eLIBRARY.RU Havana paboTy C pyCCKOSA3bIYHBIMMA
nyb6AMKaumMsMn 1 HblHE ABNAETCA BeAyLlen 31eKTPOHHON BnbnnoTeKon Hay4yHOM NepUoanNKN Ha PyCCKOM SA3blKe B MUpE.
https://elibrary.ru/defaultx.asp
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Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn A0CTyN) K CAeQyoL M COBPEMEHHbIM
npodeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

MNeprnoanyeckne nspaHna JocTynHble obyvaowmmca n cotpyaHukam ®rbOY BO MI'TY no noanncke n Ha 0OCHOBaHUN
KOHTPAKTOB U JINLEH3NOHHbIX cornaweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

dneKkTpoHHasa bubnnoTteka: GubnnoTeka ancceptaunmni : canT / Poccuinckaa rocynapcTeeHHas bubnmnorteka. - Mocksa : PIB,
2003. - URL: http://diss.rsl.ru - Pexxum foctyna: onsa 3aperncTpup. nosab3oBaTtenen. - B hoHaax bnubnnotekn xpaHntca
6onee 38,6 MJIH 3K3. NPON3BEAEHMI NEYATN U NHbIX UHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U HA INIEKTPOHHbIX
HOCMTeNAX, AOCTYMHbIX LWMPOKOMY KPYry MoJib30BaTesen.

CYBERLENINKA : Hay4yHas aneKkTpoHHas bubnmoteka : cant. - Mocksa, 2014. - URL: https://cyberleninka.ru - Pexxum
[OCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/IeKTPOHHbINA. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
6rnbnnoTeka, MOCTPOEHHas Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOW SBNSIETCS
nonynapusauns Hayku 1 Hay4HoN AeATeNlbHOCTY, 06LeCTBEHHbI KOHTPO/b KavyecTBa Hay4HbIX Nybankauumii, pa3sutue
MEeXANCUNMINHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLleH3unin, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKK N MOCTPOEHNE NHPPACTPYKTYPbl 3HAHWNA.
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

JNlabopaTopuns anekTpuyecTsa n
MarHeTm3ma (1-221) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
yyebHoro kopnyca

KomnnekT obopynoBaHus ans
NpoBeeHNst 3KCNepUMEHTOB
«OnTuKa», HarnsgHble nocobus

OracleVMVirtualBox- nporpaMMHbINf
npoAayKT BUPTyanansauum ans
onepaumoHHbIX cuctem Microsoft
Windows, Linux, FreeBSD, macOS,
Solaris/OpenSolaris, ReactOS, DOS u
apyrux Mpounssoautens: OracleAdobe
Reader DC CeobogHas
nuueHsnsAutodesk 3DMAX - yyebHas
Bepcus CeobonHas nuueHsnsAutodesk
AutoCAD CBobonHasa nuueH3naGogs
CeobogHasa nuueHsnsHibernate ORM 5
CBobogHas nuueH3nsaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095Microsoft
.NET Framework 4.7 CsobogHas
nuueH3naNKscape CeobogHas
nueH3naQGIS CeoboaHaa nuueH3uns

NabopaTopusa pusnyeckon un
KonnongHon xmmum (1-326) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanckas, nom Ne 191, 3paHune
yyebHoro kopnyca

YyebHas ycTaHoBKa no fiabopaTopHoOMy
MPaKTUKYMy M0 AUCLUMINHE
«®U3NYeCcKas 1 KOJINIOMAHASA XUMMNs»

OracleVMVirtualBox- nporpaMMHbI
npoayKT BUPTyanusauum ans
onepaumoHHbIX cuctem Microsoft
Windows, Linux, FreeBSD, macOS,
Solaris/OpenSolaris, ReactOS, DOS u
apyrux Mpounssogutens: OracleAdobe
Reader DC CeobogHas
nuueHsnsAutodesk 3DMAX - yyebHas
Bepcus CeobonHas nuueHsmsAutodesk
AutoCAD CBobonHasa nuueH3naGogs
CsobopgHasa nuueHsnaHibernate ORM 5
CBobogHas nuueH3nsaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095Microsoft
.NET Framework 4.7 CeobogHas
nuueH3naNKscape CeobogHas
nueH3naQGIS CeoboaHaa nuueH3uns
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