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1. HEJIX OCBOEHUA

1.1 | lenb ocBoeHuUs nucHMIIIMHBEL — HaydnTh OCHOBHBIM IIPECTABICHUAM O CTPYKTYpPE U CBOMCTBAX HEPABHOBECHBIX
KOH/ICHCUPOBAHHBIX CUCTEM - aMOP(hHBIX, HAHO- ¥ KBa3UKPUCTAIUINYECKUX, CIOCO0aX MOTydeHHs U MyTAX IBOJIOIHUU NIPU
HIepexo/ie K paBHOBECHBIM, CBSI3bIBATH (PM3NUECKHUE CBOMCTBA MAaTEPHANIOB C UX CTPYKTYPOIl U (ha30BbIM COCTOSIHHEM,
aHAIN3UPOBATh OCOOCHHOCTH CTPYKTYPHI M (PU3NUECKIX CBOHCTB pa3HBIX MAaTEPHANIOB, HCIIOIB30BaTh (DU3MUECCKIEC
CBOMCTBA JIJIS aHAITH3a CTPYKTYPHI U (ha30BOTO COCTOSIHUSI.

1.2 |3anauu AMCUUIINHBL HAay4YMTh!

1.3 | - ucrmonp3oBath MOJTYYCHHBIC 3HAaHWA JI IPOTHO3UPOBAaHUS CTPYKTYPHBIX XapaKTECPUCTHK U CBOICTB HEPABHOBCCHBIX
CHCTEM B 3aBHCUMOCTH OT BHEIITHUX BO3JICHCTBUI

1.4 | - MpOTHO3NPOBAHKS U aHAJHM3a BIUAHNSI H3MEHEHHH CTPYKTYPHI I (ha30BOTO COCTOSHMSA Ha (PU3NYECKUE CBOMCTBA
TBEPJOrO TENa;

1.5 | - IpUMEHATH METOBI PEHTI€HOCTPYKTYPHOT' 0, JJIEKTPOHHOMHUKPOCOKIINYECKOT0, MATHUTHOI'O U 3JIEKTPUYECKOT0 aHAIU30B
JUISL pelIeHns 3a1a4 IPo(ecCHOHATBHON IesTeTbHOCTH;

1.6 | - 000CHOBBIBATE M BEIOMPATH KOHKPETHBIC (PU3UUCSCKIE METOMBI AT PEIICHNsT MaTePHAIOBETIECKAX 3a/1a4: OMPE/ICIICHUS
cocraBa u Mmopdonoruu a3z, pazmepa 3epHa, (Ha30BOro COCTaBa, TeMIEPaTyphl (Ja30BBIX U CTPYKTYPHBIX MPEBPALLICHUH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Bnok OIT: b1.B.JIB.02

2.1 TpebGoBanus K npenBa]PnTenbﬂoﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.2 JucuuminHbl (MOIYJIN) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE JAHHON THCHUIIAHBI (MOAY/Is)) HEOOXO0THMO KAK
npeanIecTByoOmIee:

2.2.1 |Meronosorus u MpaKkTHUKa ONpeeSIeHNs] pa3MEPHBIX XapaKTepUCTUK HAHOMAaTepHaJIoB

2.2.2 | HanoOe3omacHOCTH

2.2.3 | Hanopa3mepHBbIe CBEepXTBEp/ble MaTECPHANIbI U aJIMA30MI0J00HBIE IIIIEHKU

2.2.4 |Hayuno-uccuemoBaTenbCcKas MPaKTHKA

2.2.5 |HepaBHOBEeCHbIE KOHACHCUPOBAHHBIE CUCTEMBI, YaCTb 2

2.2.6 TepMOI[I/IHaMI/I‘-IeCKOG MOJCIUPOBAHNEC XUMHUYICCKUX MTPOIICCCOB B MHOT'OKOMITOHEHTHBIX I'€TEPOTCHHBIX CUCTEMAX

2.2.7 | ®u3nka MarHUTHBIX SBICHUH

2.2.8 | OkcriepuMeHTAIBHBIE METOABI (PU3UKN HAHOMATEPHAIIOB

2.2.9 |HayuHo-nenarorudeckas npakTHKa

2.2.10 |IloaroToBka K IpOIEAype 3AIIUTHI M 3aIIATA BBITYCKHOW KBaTH(HKAIIMOHHOH paboThI

2.2.11 |IlpeanuruioMHasi IpaKTHKA

3. PE3YJIbTATBI OBYUYEHUSA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSMHA

IIK-1: Cnnoco0eH caMOCTOSTEILHO CTABUTH KOHKPETHbIC 3a/1aY1 HAYYHDBIX Hucce0BaHU B ody1acTH MOJIy4€HUS U
HCCJICAOBAHUS HAHOMATEPHUAJIOB U IPOBOAUTD UCNIBITAHUA HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTE€PHAJIOB B
COOTBETCTBMHU C HOBBIMM TEXHUYCCKUMH TpCﬁOBaHl/lﬂMl/l U OCYHIECCTBJIATH HX KOHTPOJb

3HaTh:

ITK-1-31 ocHOBHBIE XapaKTePUCTUKH CTPYKTYPhI U CBOWCTB HEPABHOBECHBIX CUCTEM (aMOP(HBIX, HAHOKPUCTAITHICCKHUX ).

Ymerb:

ITK-1-VY3 ananu3upoBaTh HHHOPMAIHIO O CTPYKTYpE B (DM3HUESCKUX CBOHCTBAX TBEPIBIX TE

[IK-1-Y2 npuMeHsATh NoTy4eHHbIE 3HAHUS I TPOTHO3UPOBAHUS U aHAJIM3a BIMSHUS NU3MEHEHUH XUMHYECKOTO COCTaBa,
TEMIIEpaTyphl U JaBJICHHUS, a TAKKE YCIOBUIT IPOBEIECHUS TEPMUUECKOH 00pabOTKN Ha CTPYKTYpY U (pU3MUecKue CBOHCTBA TIPH
[OJIy4€HUH MaTEpUaJIOB.

TIK-1-Y1 npuMeHATh METOABI UCCIIEA0BAHUS CTPYKTYPBI, & TAKOKE TEPMUYECKOI0, MATHUTHOTO U 3JIEKTPUYECKOI0 aHAIHU30B IS
pelIeHns MaTepuanoBeUeCKUX U (PU3NIECKUX 3a/1a4;

Baagern:

TTK-1-B3 HaBbIKaMH UCTIOIB30BAHHSI METOIOB OMPENEIECHHSI CTPYKTYPHI B (PU3NYECKHX CBOMCTB HEPABHOBECHBIX MaTEPHAJOB,
TEXHUKH MPOBEJCHHS SKCIIEPUMEHTOB U CTATHCTHYECKOH 00pabOTKH SKCIIEPUMEHTAIbHBIX JaHHBIX

ITK-1-B2 ombiToM IprMeHEHHNs Ha MIPAKTHKE METOI0B 00pabOTKH M aHAJIHM3a SKCIIEPUMEHTANBEHOHN (r3ndeckoil HH(pOpMAaIHY;

[1K-1-B1 ombIToM OIeHKH BIUSHUS pa3INIHBIX (PAKTOPOB HA YPOBEHB M 3aKOHOMEPHOCTH 3BOJIOIIMU CTPYKTYPHI M (QPHU3MUECKIX
CBOIICTB MaTepUaJIOB;




4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Paznea 1. ®opmupoBanue
HEPABHOBECHBIX CHCTEM

1.1 BBenenne. ®aza. 1 1 T1IK-1-31 IIK-1- JI1.1
CrabmIbHOE COCTOSIHUE. V1IIK-1-Y2 JI1.2J12.1
MeracTaOUIBHOE COCTOSTHHE. [IK-1-Y3 IIK-1 J12.2J13.1
Ioteps ycroitunBocTu. Tumst -B1 IIK-1-B2 €]
HEPaBHOBECHBIX COCTOSIHUH. TIK-1-B3
Cr1oco0BI MOTyYeHHUs CHIIBHO
HEPAaBHOBECHBIX COCTOSIHUM.

OO01ast xapakTepucTrUKa
TaKuX cocTosHuH /JIex/

1.2 Pacuer ckopocreit 1 2 IK-1-31 IIK-1- J1.1
OXJIAXKICHUS, HEOOXOIUMBIX V1IIK-1-¥2 JI1.2J12.1
JUTS IOTY4eHHs: aMOP(HBIX [K-1-Y3 TIK-1 J12.2J13.1
CIUIABOB CKOPOCTHOM -B1 IIK-1-B2 21
3aKaJIKOW Ha MEJIHBIN TIK-1-B3
quck. /Ilp/

1.3 [ToaroroBka K KOHTPOJIbHBIM 1 16 TIK-1-31 IIK-1- JI1.1
paboram. U3ydenue Y1 IIK-1-Y2 JI1.2J12.1
JeKuoHHoro Marepuaina /Cp/ MK-1-Y3 TIK-1 J12.2713.1

-B1 IIK-1-B2 21
[IK-1-B3

1.4 ®dazoBbIC IEPEXOBI. 1 1 TIK-1-31 TIK-1- JI1.1
Juddysuonnsie hazobie V1IIK-1-Y2 JI1.2J12.1
nepexo/ipl. @opmMupoBaHue TIK-1-Y3 TIK-1 JI12.2J13.1
CTPYKTYPBI CUJILHO -B1 IIK-1-B2 21
HEPaBHOBECHBIX CUCTEM TIK-1-B3
(amopdHEIX,

KBa3UKPUCTAITMUECKUAX U
HaHOKPUCTAIITUYECKUX).
[Tepexon u3 )KUIKOTO B
TBepnoe cocrosHue. /JIex/

1.5 [ToaroroBka K KOHTPOJIBHBIM 1 13 TK-1-31 TIK-1- J1.1
paboram. Uzyuenue Y1 IIK-1-Y2 JI1.2J12.1
JeKIuoHHoro Marepuaina /Cp/ MK-1-Y3 TIK-1 J12.2J13.1

-B1 IIK-1-B2 21
[IK-1-B3
1.6 Beznuddysuonnsie pasoBsie 1 1 TIK-1-31 IIK-1- J1.1
niepexoibl /Jlex/ V1IIK-1-Y2 JI1.2J12.1
MK-1-Y3 TIK-1 J12.2J13.1
-B1 IIK-1-B2 21
[IK-1-B3

1.7 [ToaroroBka K KOHTPOJIBHBIM 1 16 ITK-1-31 TIK-1- J.1
pabotam. N3yuenne V1 IIK-1-Y2 JI1.2J12.1
NeKuuoHHoro Marepuana /Cp/ [IK-1-Y3 IIK-1 JI2.2J13.1

-B1 IIK-1-B2 21
[IK-1-B3

1.8 AMOpQHBIE CIUIABBI. 1 1 IMK-1-31 IIK-1- JI1.1
TemnepaTypa CTEKI0BaHUS. YV11IK-1-Y2 JI1.2J12.1
"UneanbHOE" CTEKIO. TIK-1-Y3 IIK-1 J12.2J13.1
[Tapanokc Kaynmana. -B1 IIK-1-B2 21
Ycnosue 6e3audy3nonaoro IK-1-B3

Hepexosa U3 KUIKOTO B
TBEPJOE COCTOSIHUE.
dopMHIpOBaHUE CHIBHO
HEPaBHOBECHBIX TBEP/IBIX
pactBopoB /JIex/




1.9 [ToaroroBka K KOHTPOJIbHBIM 6 TIK-1-31 IIK-1- JI1.1
paboram. U3ydenue Y1 IIK-1-Y2 JI1.2J12.1
JeKuoHHoro Marepuaina /Cp/ MK-1-Y3 TIK-1 J12.2713.1

-B1 IIK-1-B2 21
[IK-1-B3

1.10 | Hanoctekna: obpazoBaHue, 1 TIK-1-31 TIK-1- JI1.1
XapaKTepUCTUKU. Y1 IIK-1-Y2 JI1.2J12.1
MexaHu4eckoe JIETUPOBaHUE IK-1-Y3 IIK-1 J12.2J13.1
"oOpartHoe mnaBneHue" -B1 IIK-1-B2 21
UG GY3UOHHBIA OTKUT IK-1-B3
MHOTOCJIOHHBIX CTPYKTYD,
o0iryueHwe.

DKcHepruMeHTaIbHbIE
JaHHbIe. Bo3MOXKHBIC
MeXaHU3MBbI

/JTex/

1.11  |IloaroToBka K KOHTPOJIBHBIM 6 ITK-1-31 TIK-1- J.1
paboram. N3zyuenne YV1I1IK-1-Y2 JI1.2J12.1
JeKuuoHHoro marepuaina /Cp/ [K-1-Y3 TIK-1 J12.2J13.1

-B1 IIK-1-B2 21
IK-1-B3

1.12 dopmupoBaHue 1 ITK-1-31 TIK-1- JI1.1
HEPAaBHOBECHBIX CUCTEM IIpU V1 IK-1-Y2 JI1.2J12.1
nedhopMalluOHHOM TTIK-1-Y3 TIK-1 JI2.2J13.1
BoznaeticTBuu. [{uxmmyaeckue -B1 IIK-1-B2 21
nepexoel: amopdHas ¢asza — IK-1-B3
KpUCTajuI-aMopdHas
haza /Jlex/

1.13 | Onpenenenue 1 ITK-1-31 TIK-1- J.1 KM1 P1
KOOPJMHAIIMOHHOTO YKCIIa U V1I1IK-1-¥Y2 JI1.2J12.1
paauyca nepBoi [K-1-Y3 TIK-1 J12.2J13.1
KOOPIMHAITHOHHOH cepbl -B1 IIK-1-B2 21
aMOp(QHBIX CILIABOB IO TIK-1-B3
peHTreHoBCKUM JaHHBIM /T1p/

1.14 | IloaroroBka K KOHTPOJIHHBIM 6 TK-1-31 TIK-1- J1.1
pabotam. Uzyuenue Y1 IIK-1-Y2 JI1.2J12.1
JeKuoHHoro Marepuaina /Cp/ MK-1-Y3 TIK-1 J12.2713.1

-B1 IIK-1-B2 21
[IK-1-B3
Pazgen 2. Ctpykrypa u
cTa0WJILHOCTD
HEPABHOBECHBIX CHCTEM

2.1 OO6111ee ONrUcaHue SBOTIOIHH 1 TIK-1-31 TIK-1- J1.1
npeacTaBiIeHui 00 aTOMHOM V1T1IK-1-Y2 JI1.2J12.1
CTPYKTYype aMOP(HBIX TIK-1-Y3 TIK-1 JI2.2J13.1
MatepuaioB. becniopsgounas -B1 IIK-1-B2 21
IJIOTHAs! YIIAKOBKA TBEPIABIX I1K-1-B3
1 MSTKHX chep.

OIHOATOMHBIC CHCTEMBI.
Homuzape1 bepuana.
bunaphblie cuctembl
Konuenmus 1okaabHbIX
CTPYKTYPHBIX (ITyKTYaIluii.
Jedexrs! p, n Tumna. /JIex/

2.2 OreHka TepMOTUHAMUYECKIX 1 TK-1-31 IIK-1- J1.1
CBOWCTB aMOP(HBIX CIIAaBOB Y1 IIK-1-Y2 JI1.2J12.1
Ha OCHOBE aCCOLIMAaTUBHOU TIK-1-Y3 TIK-1 JI2.2J13.1
monenu /IIp/ -B1 IIK-1-B2 91

[IK-1-B3

2.3 [ToaroroBka K KOHTPOJIBHBIM 10 ITK-1-31 TIK-1- J.1
pabotam. N3yuenne Y1 IIK-1-Y2 JI1.2J12.1
neKuuonHoro Marepuana /Cp/ TIK-1-Y3 TIK-1 JI2.2J13.1

-B1 IIK-1-B2 21

I1K-1-B3




24 Mogens OecriopsnoIHOI 1 TIK-1-31 IIK-1- JI1.1
YITAKOBKHM KOOPAMHAIIMOHHBIX Y1 IIK-1-Y2 JI1.2J12.1
MOJINAAPOB. XU-MUYECKUN U TIK-1-Y3 IIK-1 JI12.2J13.1
TOTIOJIOTUYECKAN ONMKHIIA -B1 IIK-1-B2 21
nopsiiok. Ouenka TIK-1-B3
TEPMOJIMHAMU-YECKUX
CBOHCTB aMOP(HEBIX CIIABOB
B paMKax accOILMaTHBHOMN
mojenu. Knacrepusie
(MHUKpOKPUCTAIINUECKUE
MOJIENTN CTPYKTYPHI
aMOP(QHBIX CILJIABOB).

DBOJIOIUS
npencTasieHnii /Jlex/

2.5 JuddepeHnnanbHbIit 2 TIK-1-31 TIK-1- JI1.1
TEPMUYECKUN aHAJIH3 V1T1IK-1-Y2 JI1.2J12.1
(ha3oBBIX MPEBPALICHU NIPH TTIK-1-Y3 TIK-1 JI2.2J13.1
HarpeBe aMop(HBIX -B1 IIK-1-B2 21
crutaBos /ITp/ IIK-1-B3

2.6 [ToaroroBka K KOHTPOJIBHBIM 10 TIK-1-31 IIK-1- JI1.1
paboram. U3ydenue Y1 IIK-1-Y2 JI1.2J12.1
JeKuoHHoro Marepuaina /Cp/ MK-1-Y3 TIK-1 J12.2713.1

-B1 IIK-1-B2 21
[IK-1-B3

2.7 DBOJIIOLUS CTPYKTYPHI 1 TIK-1-31 IIK-1- J1.1
aMOp(HBIX CIUIAaBOB PH V1 IIK-1-Y2 JI1.2J12.1
orxure. [Tpoueccst IK-1-Y3 IIK-1 J12.2J13.1
CTPYKTYPHOH penaKcaiim. -B1 IIK-1-B2 21
BrusiHue mexaH4eckux IIK-1-B3
HaMpsDKEHUM Ha 9BOJIIOLUIO
CTPYKTYPBI aMOP(HBIX
CIUIaBOB MIPU OTXKHUTE.

BrnusiHre MarHuTHOTO TIOJIS
HAa JBOJTIOIUIO CTPYKTYPHBI
(heppoMarHuTHBIX aMOP(HBIX
CIUTaBOB Nipu oTkure /JIex/

2.8 Ornpenenenue SHepruu 2 ITK-1-31 TIK-1- J.1
aKTUBaIK 00pa30BaHHS YV1T1IK-1-Y2 JI1.2J12.1
KpUCTaJUINYeCKuX (a3 mo MK-1-Y3 IIK-1 J12.2]13.1
Metony Kuccenmxkepa ¢ -B1 IIK-1-B2 21
MOMOIIIBIO TIK-1-B3
TG pepeHInaIEHOTO
TepMudeckoro ananusa. /I1p/

2.9 [ToaroroBka K KOHTPOJIBHBIM 7 T1IK-1-31 IIK-1- JI1.1
paboram. U3yuenue Y1 IIK-1-Y2 JI1.2J12.1
neKnuonHoro Marepuana /Cp/ [IK-1-Y3 IIK-1 JI2.2J13.1

-B1 IIK-1-B2 21
[IK-1-B3

2.10 | Bo3MOXHOCTB (Pa30BBIX 1 ITK-1-31 TIK-1- J.1
MpeBpaIIeHUN B paMKax V1I1IK-1-¥Y2 JI1.2J12.1
aMOP(MHBIX COCTOSHHH. MK-1-Y3 IIK-1 J12.2]13.1
Hanocrexka. -B1 IIK-1-B2 21
Kpucrammmsarust amophHBIX [IK-1-B3
CILIaBOB.

ITocnenoBaTenbHOCTH CTaAUI
KpucTayum3anuu. /Jlex/

2.11 Pacniang nepechliieHHbBIX 1 ITK-1-31 TIK-1- JI1.1
pacTBopoB. Bo3HuKHOBEHUE V1I1IK-1-¥Y2 JI1.2J12.1
HaHAKPHCTAIUTMYECKUX TK-1-Y3 TIK-1 JI2.2J13.1
CTPYKTYp Ha NIEpBOi cTafuu -B1 IIK-1-B2 21
KOHTPOJIMPYEMO TIK-1-B3

KpUCTaJIN3AIMU aMOP(HBIX
cru1aBoB. CriocoOsl
o0pa3zoBaHus
HAHOKPHCTAJUTHICKIX

cTpykryp /Jlex/




2.12 | OnpeneneHue napameTpoB [K-1-31 IIK-1- J1.1 KM2 P2
HAHCTPYKTYp, 00pa30BaHHBIX Y1 IIK-1-Y2 JI1.2J12.1
IIPY KPUCTAIUIA3ALAH [IK-1-Y3 TIK-1 JI2.2J13.1
aMOpP(HBIX CIIITABOB IO -B1 IIK-1-B2 €
PEHTETHOCTPYKTYP-HBIM [IK-1-B3
naHHbIM /TIp/

2.13 [ToaroroBka K KOHTPOJIBHBIM ITK-1-31 TIK-1- JI1.1
paboram. N3yuenne V1I1IK-1-¥Y2 JI1.2J12.1
JeKuuoHHoro Marepuaina /Cp/ [K-1-Y3 TIK-1 J12.2J13.1

-B1 IIK-1-B2 21
IK-1-B3

2.14 | CTaOUIbHOCTH HAHOCUCTEM. TIK-1-31 TIK-1- JI1.1
Ypasuenne ['ub6ca - V1 I1K-1-Y2 JI1.2J12.1
Tommncona Koanecuenuus no TTIK-1-Y3 TIK-1 JI2.2J13.1
OctBanbry. JTuddy3noHHbIH -B1 IIK-1-B2 21
Y PEaKIMOHHBIN TIK-1-B3
KOHTpOJIB /JIex/

Pasnen 3. TpancnopTHbIe
CBOICTBA HEPABHOBECHBIX
cucTemM

3.1 TemuioBble CBOWCTBA U UX TK-1-31 TIK-1- J1.1
KIacCU(pHKALIUS. V1IIK-1-Y2 JI1.2J12.1
TemnnoeMKoCTh, KBAHTOBBIE TIK-1-Y3 TIK-1 JI2.2J13.1
TEOPHH TEIIIOEMKOCTH -B1 IIK-1-B2 21
Oiinmreitna u [le6as. 3akoH [K-1-B3
Jrononra u Iltu. Bousiaue
CTPYKTYPHOTO
coctostHus /JIex/

32 JuddepenunanbHpiit TK-1-31 TIK-1- J1.1
TEPMHYECKUHA aHATH3 Y1 IIK-1-Y2 JI1.2J12.1
(ha3oBBIX MPEBPALICHUH MIPH TIK-1-Y3 IIK-1 JI2.2J13.1
HarpeBe aMmop(HBIX -B1 IIK-1-B2 21
crutaBoB /ITp/ IIK-1-B3

33 TemmnepaTypHble TIK-1-31 IIK-1- J1.1
K03 GUITMESHTHI TUHEHHOTO U V1 IIK-1-Y2 JI1.2J12.1
00BEMHOTO pPaCIIUPEHUSI. [IK-1-Y3 IIK-1 JI2.2J13.1
[IpaBuno I'pronaiizena u -B1 IIK-1-B2 €
3aKoH [ proHaiizeHa. ITIK-1-B3
TepMmuueckoe pacupeHue
TBEPIBIX TeN. AHTAPMOHHU3M
koneGaHuit aToMoB. Brusinue
Ha TEIJIONPOBOJHOCTD
JeEeKTOB KPUCTATHYECKOTO
ctpoenus /Jlex/

34 IMoaroToBka K KOHTPOJIEHBIM TIK-1-31 TIK-1- JI.1
pabotam. N3yuenune V1 IIK-1-Y2 JI1.2J12.1
neKnuonHoro Marepuaina /Cp/ MK-1-Y3 TIK-1 J12.2713.1

-B1 IIK-1-B2 21
[IK-1-B3

35 TemoBoe pacuupenue ITK-1-31 TIK-1- J.1
YHOPSAIOYEHHBIX U V1T1IK-1-Y2 JI1.2J12.1
HEYNOPSJOYEHHBIX [IK-1-Y3 IIK-1 JI2.2J13.1
KOHJICHCUPOBAHHBIX CHCTEM. -B1 IIK-1-B2 21
Bxrag snexrpoHHOM TIK-1-B3
COCTaBJLAIONIEH B TEIJIOBOE
pacimupenue. AHU30TpONus
TEIJIOBOTO
pacmupenus /JIex/

3.6 Omnpenenenue kodpUIHEHTA TIK-1-31 TIK-1- J1.1
JIMHEHHOIO pacIlupeHus U V1IIK-1-Y2 JI1.2J12.1
TeMmrepatyp (Gha3oBbIX TTIK-1-Y3 TIK-1 JI2.2J13.1
[IPEBPALIECHUI NIPU HarpeBe -B1 IIK-1-B2 €|
amop¢HbIx cmiaBos Fe-Si-B IIK-1-B3

C MTOMOIIBIO
nmunatomerpa /TIp/




3.7 [ToaroroBka K KOHTPOJIbHBIM 1 TIK-1-31 IIK-1- JI1.1
paboram. U3ydenue Y1 IIK-1-Y2 JI1.2J12.1
JeKuoHHoro Marepuaina /Cp/ MK-1-Y3 TIK-1 J12.2713.1
-B1 IIK-1-B2 21
[IK-1-B3
3.8 BnusiHue MarHuTHOTO 1 TIK-1-31 IIK-1- J1.1
B3aUMOJIEHCTBUS Ha V1 IIK-1-Y2 JI1.2J12.1
TEIUIOBOE PACIIUPEHHUE. IK-1-Y3 IIK-1 J12.2J13.1
WuBape1. TemonpoBoaHOCTh -B1 IIK-1-B2 21
KOHJICHCUPOBaHHBIX TIK-1-B3
cucreM /JIex/
3.9 Wzyuenue BnusHuA 1 TIK-1-31 TIK-1- JI1.1 KM3 P3
TeOMETPUYECKUX Mapa- V1 I1K-1-Y2 JI1.2J12.1
METpPOB 00pa3iia Ha pe3yJibTaT TTIK-1-Y3 TIK-1 JI2.2J13.1
HW3MEPEHMUS YACITBHOIO -B1 IIK-1-B2 21
3JIEKTPUYECKOTO [IK-1-B3
comporusnenus /Ip/
3.10 |IToaroroBka K KOHTPOJIHHBIM 1 TIK-1-31 TIK-1- JI1.1
paboram. U3zyuenue V1 IIK-1-Y2 JI1.2J12.1
neKnuonHoro Marepuana /Cp/ TIK-1-Y3 TIK-1 JI12.2J13.1
-B1 IIK-1-B2 21
[IK-1-B3
3.11 | DnexrponpoBogHOCTH 1 ITK-1-31 TIK-1- J.1
aMOP(QHBIX CHCTEM. YV1I1IK-1-Y2 JI1.2J12.1
JudpakuonHast MoIeNb MK-1-Y3 IIK-1 J12.2]13.1
3aiimana. MuHUMYM -B1 IIK-1-B2 21
3JIEKTPOCOTIPOTUBIEHUS TIPH IIK-1-B3
HU3KUX TeMIeparypax,
s dexr Konpmo. CpaBHeHue
3JIEKTPOIIPOBOJHOCTH
KPUCTAJUTNIECKHX,
aMOpP(HBIX U
HaHOKPUCTAITUYECKUX
CIIJIABOB.
/JTex/
3.12 | 3yueHue 3aBUCUMOCTH 1 TK-1-31 TIK-1- J1.1
AIEKTPUYECKOTO Y1 IIK-1-Y2 JI1.2J12.1
COTIPOTHBIICHUS aMOP(HHOTO TIK-1-Y3 IIK-1 JI2.2J13.1
CIuIaBa oT TemriepaTypsl. /I1p/ -B1 IIK-1-B2 21
[IK-1-B3
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAA padoTa, TecT, KOJJIOKBUYM, IK3aMeH U T.II), BONMPOCHI [JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KoHnTponbHoe Iposepsiemere
KM MepOpUATHE HHIMKATOPLI Bompocs! 11st TOArOTOBKH
KOMITETEHIIUH
KM1 KonrtponbHas IK-1-31;IIK-1- 1 «®opMupOBaHUE HEPABHOBECHBIX CUCTEM»
pabora®opmuposan | Y 1;I1K-1-Y2;I1K-1-
Vi€ HEpPaBHOBECHBIX V3;IIK-1-B1;ITIK-1-  |2. Yem paBHOBECHAsI cHUCTEMA OTIMYAETCSI OT HEPABHOBECHOH ?
CHCTEM B2;I1K-1-B3 3. KakiM crioco00M MOXHO CHCTEMY M3 HEPaBHOBECHOTO COCTOSIHHC

HepeBECTH B PAaBHOBECHOE?

4. Kakue MmexaHu3Mbl (a3oBbIX MEPEXOA0B CYLIECTBYIOT?

5. IlpuBenuTe mpuMepbl MEXaHU3MOB (PAa30BBIX NPEKBPAICHUH.

6. Kak ckopocTh (ha30BBIX MPEBPAIICHUI 3aBUCUT OT TIEPEOXITAKACHUS?
7. Kak cooTHOCSTCS CKOpOCTH TU(PY3HOHHOTO U 6e311uHy3nOHHOTO
(ha3oBoro npesparicHus?

8. B pesynbrate 0e31udQy3HOHHOTO MpeBpaIleHHs TOTYJaroTCs
PaBHOBECHBIC MIIM HEPAaBHOBECHEIE (ha3bl?

9. Kak BHelIHue BO3ICHCTBUS MOTYT BIHATh HA PABHOBECHOCTD
cucrem?




KM2

KonrponbHas
pabota CTpykTypa u
CcTabMIIEHOCTh
HEPABHOBECHBIX
cucTeM

TIK-1-31;1TK-1-
V2;TIK-1-V I;[TK-1-
V3:TK-1-B1;TTK-1-
B2;[1K-1-B3

1. KaxoBa poib B popMHPOBaHUN HAHOCTPYKTYPHI B CIUIaBE THUIIA
Finemet Mmenu u HHOOUA?

2. MOHO JI¥ IOTy9HUTh HAHOCTPYKTYPHI B CIUIaBaX aHAJOTHYHBIX
Finemet,y 6e3 menu? be3 Hnobust? Kakumu sneMeHTaMu MX MOXKHO
3aMEHHTH?

3. Kaxumu (axropamu onpenensiercst CTabMIbHOCTE aMOp(HO-
HAHOKPHCTAIIMIECKAX CHCTEM?

4. Kaxk 3aBHCUT CTaOMIBHOCTh aMOP(HO-HAHOKPHCTAJLTIECKOTO CIIIaBa
OT Koyn4yecTBa aMoppHoit (asp1?

5. Kakxumu crioco6aMu MOXKHO MOIYIUTh HAHOCTPYKTYPY?

6. Kak pazmep CTpyKTYpHBIX COCTaBIIIOLIUX BIMSIET HA PABHOBECHYIO
PacTBOPUMOCTD OJTHUX DJIEMEHTOB B JIPYrUx?

7. HackosbKo GBICTPO MOTYT IIPOXOIUTH MPOIECCHI KOAICCICHIIUH 1O
OcTBasby B pealbHbIX YCIOBHAX, KOT/IA UX HAJIO0 YIUTHIBATD.

8. CymiecTByeT 111 ONIIDKHUN MOPSI0K B aMOP(MHBIX CIIIaBax?

9. CyiiecTByeT Jii OJIMYKHUI MOPSIIOK B KPUCTANTMIECKUX CIlIaBax?

10. Kax crerneHb OMIDKHETO MOPsIIKa MOYKET OTPaKaThCs Ha pe3yabTaTax
CTPYKTYPHBIX HCCIEJOBaHUNA?




KM3

KonrponbHas
pabota
TpancnopTHble
CBOMCTBa
HEPaBHOBECHBIX
CHCTEM

TIK-1-31;1TK-1-
V1;IIK-1-V2;[IK-1-
V3:TK-1-B1;TTK-1-
B2;[1K-1-B3

1. Kaxue xraccudukanuu GpU3NUEcKIX cBOUCTB Bl 3HaeTe?

2. IIpuBennTe nmpuMeps! GU3MIECKUX CBOHCTB, OTHOCSIINXCS K
CTPYKTYPHO-4yBCTBUTEIEHBIM CBOHCTBAM.

3. [IpuBenuTe mpuMepsl GU3NIECKUX CBOMCTB, OTHOCSIIMXCS K
CTPYKTYPHO-HEUYBCTBUTEIBHBIM CBOMCTBAM.

4. Ilpenyokute SKCHEPUMEHT, C TOMOLIBIO KOTOPOTO MOYKHO
OIIPEAENNTD, SIBISETCS JIX CBOHCTBO CTPYKTYPHO-UyBCTBUTEIIEHBIM HITH
HeT.

5. CKOJIBKO THIIOB BOJIH MOKET PacIpOCTPAHATHCS B KPUCTAIITHYECKOI
pemerke?

6. Kakue Tumbl ynpyrux BOJIH MOI'YT pacIpOCTPaHAThCS B
KPUCTAJUIMYECKOH pereTke?

7. Onummre (B TOM 4Kcie U rpadUuecKn) 3aBUCUMOCTb YaCTOThI
YIPYruX KoIeOaHHi OT BOJTHOBOTO BEKTOpA.

8. Uto Takoe TeroeMKOCTh?

9. IToueMy TEMI0EMKOCTb P MOCTOSIHHOM JIaBIICHUH BCET/Ia BHIIIIE,
YeM IIPH OCTOSTHHOM 00Beme?

10. Ilepeuncnnte OCHOBHBIE COCTABIISIOIINE TETIJIOEMKOCTH.

11. IIpu kakux TemrepaTypax crpaBeiuB 3akoH Jrononra-IItu?

12. KakoBbl OCHOBHBIE MPENON0KEHNS TEOPUH TEILIOEMKOCTH
OliHmTeiHa?

13. KakoBbI HEZOCTATKH TEOPUH DHHIITEIHA?

14. B xakoM IpeAnonI0KeHUH MPOSIBIsIETC KBAHTOBBIH Xapakrep
TEOPUHU TEIUIOEMKOCTH DWHIITEHA?

15. Kakyro COCTaBIAIOILYIO TEIUIOEMKOCTH OIMCHIBAIOT TEOPHU
Ditniuretina u Jedas?

16. Uem HOpManbHbIe KoaeOaHus B TeopuH Jlebast oTnmyaroTes oT
KoseOaHMi aTOMOB B TEOPHH DiHIITeHHA?

17. Yemy paBHO 0011Iee YHCIO HOPMABHBIX KOJeOaHmit?

18. Kak BBITTISITUT TeMIepaTypHas 3aBUCUMOCTb TEIJIOEMKOCTU
TBepIOTo Tena B Mojenu [lebas?

19. Ot xakux akropoB 3aBUCHT TeMmeparypa [lebas?

20. Kaxue 3Ha4eHuUs TEINIOEMKOCTH MpeAcka3biBaeT Teopus Jebas npu
HHU3KUX U BBICOKHX TeMIeparypax?

21. Yto Taxoe GpoHOHBI? Kak 4nciio () OHOHOB 3aBHCHT OT
TeMIeparypsr?

22. YeM (OHOHBI OTIMYAIOTCS OT OOBIYHBIX YACTHIL?

23. Ilpu kakux TeMIieparypax BakaHCHH BHOCST 3aMETHBIN BKIA]l B
TEIIOEMKOCT?

24. Kaxue 31eKTpOHBI BHOCAT BKJIAJ] B TETIFIOEMKOCTh?

25. Kak aneKkTpoHHas TEMI0EMKOCTb 3aBUCUT OT 3Hepruu depmu?

26. ITouemy Ayt IEPEXOAHBIX METAIUIOB KO3 (DUIIMEHT IEKTPOHHOH
TETIIIOEMKOCTH MMEET, KaK MIPaBHIIO0, O0Iee BBICOKOE 3HAUCHHUE, YeM IS
HOPMAJIbHBIX METaJIOB?

27. KakoBBI OCHOBHBIE MEXaHU3MBI ITEPEHOCA TEIlIa B TBEP/IBIX Teax?
28. B yeM cOCTOUT KHHETUYECKask TEOPHs TEIUIONPOBOIHOCTU?

29. KaxkoBbl OCHOBHBIE MEXaHU3MBI paccestHusl POHOHOB?

30. [ToueMy Ha TETUIONPOBOAHOCTD OKa3bIBAIOT BIAMSHHE MPOLECCHI
nepedpoca, a He HOpMaJIBHBIE POIIECCHI?

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUIIJIMHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hassamue IIpoBepsiemble
WHIUKATOPBI ConeprxaHue paboThI
paboTsl paboTsl N
KOMIICTCHIUH
P1 KonrtponbHas MK-1-31;I1K-1- DopMHpOBaHHE HEPABHOBECHBIX CUCTEM
paboTa V1;IIK-1-Y2;IIK-1-
V3;1IK-1-B1;T1K-1-
B2;T1K-1-B3
P2 KonTponbhas MK-1-31;I1K-1- CrtpykTypa 1 CTaOHIBHOCTh HEPABHOBECHBIX CUCTEM
paboTta Y1;IIK-1-Y2;I1K-1-
V3;IIK-1-B1;T1K-1-
B2;T1K-1-B3
P3 KonTponbhas MK-1-31;I1K-1- TpaHcropTHbIE CBOWCTBA
pabora V1;IIK-1-Y2;11K-1-
V3;IK-1-B2;T1K-1-

B1;IIK-1-B3




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

L. Kakue 0cHOBHBIE MEXaHU3MBI PACCESHUS YIUTHIBAIOTCSA NPU OILEHKE YAETBHOTO JJIEKTPOCOIPOTUBICHUS?

2. Kak BIHSIOT MeXy3elbHbIE aTOMBI Ha YAEIbHOE JJIEKTPUUECKOE CONPOTHBIECHHE?

3. Kak BIHSIOT TUCTIOKAIMK Ha YAETBHOE DIICKTPHYECKOE CONPOTHBICHHE?

4. Kak BIHSIOT TpaHMIEI 3epeH HA yIeIbHOE SJIEKTPUIECKOe COMPOTHBIICHUE?

5. [Touemy oTIM4YaeTCs ANEKTPOCONPOTUBIICHUE S- U d-METalnoB?

6. B Kakux ciydasx Hy)XHO Y4HUTHIBaTh s-d-paccesHue, NpUBEANUTE IPUMEPHI JIEMEHTOB.

7. Uro otpakaer npaswio MartucceHa?

8. INowemy npu 00pa30BaHUU TBEPIABIX PACTBOPOB HIICKTPOCOMPOTUBICHUE yBEITHUHBACTCS?

9. Kak 3aBHCHT OT KOHIIEHTPAILMK 3IEKTPOCONPOTHUBIEHHE TBEPABIX PACTBOPOB MPOCTBIX METAILIOB?

10. Kak Biuser ynopsimoueHre Ha 3JIEKTPOCONPOTUBIICHUE TBEPIBIX PACTBOPOB?

11. Kax MOkKET U3MEHATBCS 2IEKTPOCOIPOTUBIICHUE I'€TEPOreHHBIX CILIABOB?

12. Kakum o0pa3zom BiIMseT Ha YpPOBEHb AJIEKTPOCOIPOTHUBIICHUSI 00pa30BaHUE XUMHUYECKUX COCTUHEHUI?

13. CpaBHUTE 3JIEKTPOCONIPOTHUBICHHE KPHCTAIMYECKHMX W aMOP(HBIX CILUIABOB.

14. Kak snexrpoconpoTuBieHre KPUCTAJUIMYECKUX CIUIABOB 3aBUCUT OT TeMIIEpPaTyphl?

15. Kak MeHsteTcs »1IeKTpOIpOBOIHOCTE MPH aMOP(H3AUH CIIIaBa?

16. Kax MeHseTcst 2J1eKTpOCONpOTUBICHHE aMOP(HHOTO CIUIaBa IpH Harpese?

17. OT kaxux (pakTopoB 3aBHCHT M3MCHEHHE 3JIEKTPOCOIPOTHBICHHE aMOP(HBIX CIUIABOB IIPU MOBBIIICHUH TEMIIEPaTypHI?
18. KakoBa mmHa cBOOOHOTO MpoOera 3JIEKTPOHOB B aMOP(HBIX CILIAaBax?

19. CpaBHHTE 371E€KTPONPOBOAHOCTh OJHOTO M TOTO XK€ CIIIaBa B KPHCTAJUIMUECKOM, aMOP(HOM M HaHOKPHCTAJUIMYECKOM
COCTOSIHUM

5.4. MeToauka OueHKH OCBOEHUS JUCUMILIMHBI (Moayis, npakTuku. HUP)

OLeHKa «OTIIMYHO» - 00YUAIOIIMICS TTOKA3bIBAET TITyOOKIE, HCUEPIBIBAIOIINE 3HAHUS B 00beMe ITPOHICHHOH IPOrpaMMBl,
YBEpEHHO IPHMEHSET MOTyIeHHbIEe 3HAHMUS Ha MPAKTHKE, TPAMOTHO M JIOTHYECKH CTPOIHO M3/1araeT MaTepHal IpH OTBETE, yMEeT
(hopMynHPOBATH BEIBOJBI U3 U3JI0KEHHOTO TEOPETHUECKOr0 MaTepuala, 3HaeT JOIOIHUTEIFHO PEKOMEHIOBAHHYIO JIUTEPATYPY.
O1eHKa «XOpOILIO» - 00yYaIONIMICS TOKa3bIBACT TBEPbIE M IOCTATOYHO IOJHbIE 3HAHUS B 00beMe ITPOHICHHOI IPOrpaMMBl,
JIOTyCKaeT He3HAYNTEIbHBIC OIHOKH TIPH OCBEIICHUH 33IaHHBIX BOIIPOCOB, YETKO M3JIaracT MaTepHall.

Or1eHKa «yTOBIETBOPUTEIBHOY - 00YJArONIHICS [TOKa3bIBACT 3HAHNSA B 00beMe IIPOHICHHON IIPOTPAMMEI, OTBETHI H3JIaraeT XOTS U C
ommOKaMH, HO YBEPEHHO HCIIPABIISIET UX MOCIIE JOTOJTHUTEIBHBIX 1 HABOISIIMX BOIPOCOB.

O1LeHKa «HEYIOBIETBOPUTEIILHOY - 00YHAIOIIMHCS TOITyCKaeT IpyOble OIMOKH B OTBETE, HE TIOHUMAET CYIITHOCTU M3J1araeMoro
BOITPOCA, HE yMEET IPUMEHSITh 3HAHUS IS PEIICHNS MTPOCTHIX 33/1a4, TaeT HeIIOJIHBIE OTBETHI HA JIOMOJTHUTENBHEIC 1 HABOAIINE
BOIIPOCEL.

OueHKa «HEsBKa» — 00y4JalOUKCs Ha SK3aMEeH He SBHJICS.

6. YHEBHO-METOANWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue bubimoteka WsnarensctBO, O
JI1.1 | Kpunuuk I'. C. ®uzrka MarHUTHBIX SBICHUI DneKkTpoHHas ONOTHOTEKa MockBa: MOCKOBCKHIA
yHUBepcuret, 1976
JI1.2 | IIpoxomun A. @., AmopdHBIE MeTaIITHIECKHe Bbubmmorexa MUCuC M.: Merannyprus, 1987
JIro6opckuii . E. CIUIaBbl: IIEp. C aHIIL. :
MoHoTrpadus

6.1.2. JlonoHUTeILHAS JIMTEpPaTYpa

ABTODBI, COCTaBUTENH 3armaBue Bubnnoreka W3znparenbcTBO, TOL
JI2.1 [Kwurrens Y., 'yceB A. | BBenenue B pusnky TBEpIOrO Bbubmmorexa MUCuC M.: MenuaCrap, 2006
A. Tena: yued. pykoBOJICTBO
JI2.2 | Kexkamno 1. b., duznyeckoe METAIIJIOBEICHHUE bubimorexka MUCuC M.: Meramnyprus, 1989
Camapun b. A. MPELUU3UOHHBIX CILUIABOB.

CraBbI ¢ 0COOBIMU
MardHuTHBEIMH CBOMCTBAMMU:
Y4eOHUK JJIsT BY30B TIO
crer.'@u3nka MeTaIIoB'

6.1.3. MeTronuueckue pa3padoTku

ABTODBI, COCTABUTEIH 3arnaBue Bbubnmorexa W3znarenbcTBO, TOX
JI3.1 | Aponus A. C., DU3UKO-XUMHS U TEXHOJIOTHUS bub6mmorexka MUCuC M.: Vueba, 1988

I'onuapos B. A, aMOp(MHBIX U

Cysopos J. B., mp., MUKPOKPHUCTAJUTMIECKIX

Cysopos 2. B. cruiaBoB: JIa0. mpakTUKyM [is

crya. coer. 11.05




6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»

D1 | Pusuueckue CBOICTBA HAHOMATEPUAIOB : WWw.nano-obr.ru
6.3 IlepeueHnb NMporpaMMHOro oéecneyeHus
i JIuuensuu 10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
1.2 [ESET NOD32 Antivirus
I1.3 | Win Pro 10 32-bit/64-bit
6.4. Ilepeyenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U MPOdeccCHOHAIBHBIX 023 TaHHBIX
N.1 |Denepanbhubiii mopran «Poccuiickoe odpasoBanue»  http://edu.ru;
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Haznauenue | OcHauienue
A-323a Aynutopust TUIS CaMOCTOSITETILHO | KOMIUIEKT y4yeOHOW MeOenumakeT Ha 6 paboYMx MECT C
paboThI KOMITBIOTEpaMH, IPHHTEP, JHMLECH3MOHHBIX IporpamMm MS
Office

JIro6oii Kopryc | YueOHast ayauTopusi IUIsL IPOBEICHMS | KOMIUICKT yd4eOHoI mebenmu 1o 36 MecT aist oOydaromuxcs,
MynsTuMenuiiHas 3aHATHI JICKIMOHHOTO THIIA W/WIM JUIA | MyAbTUMEANIHOE  00OpyHOBaHHE, MarHHUTHO-MapKepHas

IIPOBEIEHHS IPAKTUYECKUX 3aHATUM:

nocka, pabodee mecto mpemonaBarensi, IIKc moctymom k
UTC «Hurepuer», DMOC yHuBepcuTeTa dYepe3 IJUYHBIN
kabuner Ha mmiargopme LMS Canvas, JIHIICH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

YuransHbii 3a1 Ne3 (B)

KOMIUIGKT ~ y4eOHOW  MeOenmn Ha 44  wmecra s
obyqarormuxcsa, MOV Xerox VersaLink B7025 ¢ dynxmueit
MaciTabupoBaHusi TEKCTOB M u3o0Opaxenuit, 8§ IIK ¢
mocryiom k HWNTC «HWuTepuer», OUOC yHHBepcutera
yepe3 JHYHBIN KaOwHeT Ha Tuatgopme LMS Canvas,
nunen3nonHsie mporpamMmsl MS Office, MS Teams, ESET
Antivirus.

JIro0oii
MynpTMenuiiHas

KOpITyC

VYueOHasg ayauTopust IS IIPOBEACHUS
3aHATHH JIGKIMOHHOTO THUIA W/WIH JUIs
IIPOBEIEHUS IPAKTUYECKUX 3aHATUH:

KOMIUIEKT ydeOHOI mebenu 10 36 MecT st oOydarommxcs,
MyNbTUMEIUHHOE  00OpYyIOBaHME, MAarHUTHO-MapKepHas
Jocka, paboduee Mecto mpemonaBartens, IIKc moctymom K
UTC «Unteprer», DMOC yHuBepcuTeTa 4Yepe3 JIUUHBIN
xabuner Ha miatgopme LMS Canvas, JIUIEH3HOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHUE YKA3AHUSA 1JIS1 OBYYAIOININXCA

HI/ICHI/IHHI/IHa OTHOCHUTCS K TOYHBIM HayKaM H TpeGyeT 3HAYUTEIILHOTO 00beMa CaMOCTOSITEIbHOM paGOTLI. OT,Z[CJ'IBHLIG y‘Ie6HI>Ie
BOIIPOCHI BBIHOCATCA Ha CAMOCTOATCIIbHYIO npopa60TKy 1 KOHTPOJIUPYIOTCSA TOCPEACTBOM TeKymeﬁ aTTCCTalluH. HpI/I 3TOM
OPraHu3yrOTCs I'PYIIOBLIC U UHAUBUAYAJIbHBIC KOHCYJIbTAIlUU. KauecTBeHHOE OCBOCHUE JUCIUILIMHBI BO3MOKHO TOJIBKO npu
CHCTEMAaTHYECKOM CaMOCTOSITEIbHOMN pa60Te, YTO NOAACPIKUBACTCS CHUCTEMOIt TeKyH.Ieﬁ u pyGGX(HOﬁ aTTCCTalluu.




