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Pabouyto mporpammy coctaBui(u):
IIpodeccop, nouenr, a.¢.-m.H. ['peisynosa H.H.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OovicHOCmb, yueHoe 36anue, cmenensb, Pamunus U.0.)

Pabouas nporpamma auciuIuinHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTO 11aHa
HarpaBJeHusi TNOATOTOBKM (crneuuanbHocTh) 22.03.01 MarepuanoBeieHue W TEXHOJOTHUH
MaTepHuasoB

Cpok neiicTBusi padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHOTEXHOIOTMH, MaTEpPUAJIOBEICHUE U MEXAHHKA)

(mpotoxon 3acemanust Ne 2 ot «31» aBrycra 2022 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

]_IGJIB OCBOCHHUA OUCHHUIUIMHBI — IMOJIYYCHHEC TCOPCTHUYCCKUX M IMPAKTUYCCKUX 3HAaHUM O
COBPEMEHHBIX MPEACTABIICHUAX (1)1/131/1%01(0171 IMPpUPOAbI CBOMCTB KOHACHCHUPOBAHHBIX CPE.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI U IIpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTC}I JaHHasg JUCHMIIIINHA:

®duzuka, XuMusi,

CTaHAapTH3alus U cepTUPUKALIUA.

Marepuanosenenue u TKM, Bsenenne B mpodeccuto, Merponorus,

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
npenmectByromiee: JledekThl KPUCTAITMYECKOTO CTPOSHUS U (PU3KKA IPOYHOCTH U MJIACTHYHOCTH;
MeToapl UCClieZIOBaHUS, KOHTPOJIA U HCIBITaHUSA MaTepuanoB; MexaHuuyeckue W (u3nuecKue
CBOMCTBa MaTepuajioB; MeTalNTMYeCKUe U HEMETAJUTMUYECKUE MaTepHUaIIbI

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs

dopmupyemble U

NHaukaTopbl JOCTHKEHUAS

KOHTPOJIHpyeMble . [lnanupyemble pe3yJibTaThI
pO-THpY KOMIeTeH Ui Py pesy
KOMIeTeHIUH o0yueHHs
(Ko ¥ HAMMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)

I1K-1 Cnocoben N-1nk-1. [Ipumensier | 3HaTh: GUZNYECKYIO IPUPOTY
NOHUMATh (PU3MYECKHE U | CIIOCOOBI paboThI C | MEXaHMYECKHX CBOWCTB TBEP/IBIX
XUMHYECKHE MPOIIECCHI, M3MEPUTEITBHBIM MaTepHajIoB U GU3NIECKYIO IPUPOTY
IpOTEKAaroIue B o0opyI0BaHUEM TEIJIOBBIX CBOMCTB MaTepHajoB B

MarepHaiax npu ux
NOJy4eHUH, 00paboTKe U
MoupuKanm,
UCIIOJIb30BaTh B
UCCIICIOBAaHUSAX U
pacyeTax 3HaHUSA O
METO/IaX MCCIIEIOBAHNS,
aHaln3a, TUarHOCTUKU U
MOJIEJTUPOBAHHUS CBOMCTB
BEILECTB (MaTepHaoB),
MIPOBOIUTH KOMIUTIEKCHBIC
UCCIIEIOBaHMS, IPUMEHSIS
CTaHJApTHBIE U
cepTUPHUKAIIMOHHBIE
UCTIBITAHUS

WJ-2mk-1. JemMoHCcTpUpYET
3HAHUsI CBOMCTB
MaTepHaJIOB U
HaHOMAaTepHalloB, UX
9KCILTyaTalMOHHBIC
KauecTBa U MPOLIECCHI UX
00paboTku

NJI-3nk-1. OueHuBaet
BIIMSTHHE TIApAaMETPOB U
THUIIA CPEJIbl U e
W3MEHEHUH B Mpolecce
00paboTKH Ha XO[ MpolLecca
Y CBOMCTBA MOJYy4ae€MOT0
MaTtepuana

N -4nk-1. Ciocoben
MOHUMAThH (PU3NYECKHe u
XUMHAYECKHE TIPOIIECCHI,
MIpOTeKaroIue B
MaTepHagax Mmpu ux
MOJTyYeHUH, 00paboTKe U
MoauUKaIu

KOH/ICHCUPOBAHHOM COCTOSIHHH,
METO/IbI TTOJTYUEHUS, MOTU(DUKAITUH
MaTeprajloB B TBEPAOM COCTOAHHUU U
METO/IbI TMarHOCTUKHU, HCCIICIOBAHUS
MPOIIECCOB, MPOTEKAIOIINX B
KOHJICHCHPOBAHHBIX CpeJiax

YMers: OPHUEHTHPOBATHCS B
OCHOBHBIX MTOHATHSIX ¢buzukn
KOHJICHCUPOBAHHBIX CpPEJl

Bnagers: cmocoOHOCTBIO 00001IATH
IKCIIEPUMEHTAIBHBIC (DaKTHI,
HaBbIKAMU OOPa0OOTKHU pPE3yJIbTaTOB
JKCIEPUMEHTOB M U3MEPEHUHN




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro
Bun . KOHTPOJIA
Monyab . HaumeHoBaHue TeM 3aHATHI HNuTepakTusb,
(pasnen) yueOHO (yaedmoii padoTsI) Cemectp | O0bem, u.| Baibl u. (HauMeHOBaHME
padoThI OLIEHOYHOI'0
cpeacrsa)
1. Tlpupona |Jlek 1.1 XuMuueckas CBsi3b, SHEPTHsI CBSI3H, 5 2 2 CobecenoBanue
1 THITBI J1a6 noreHuuansl bopua-Maiiepa u bopHa-Jlanne 4 7 OTtueT o
MCHKATOMHEIX IIp 2 3 imabopaTopHOH
cBsizei pabote
Jlex 1.2 MoHHas ¥ MeTauMdeckas cBsa3b Ousnueckas 5 1 CobecenoBanue
J1a6 TPHUPOIBI CBS3H 4 10 Oruer no
IIp 2 4 imabopaTopHOH
Cp 20 pabote
Jlex 1.3 KoBanenrtnas u Ban-nep-BaanbscoBa cBs3u 5 1 2 CobecenoBanue
JIab 4 10 Otuer no
Ip 2 6 mabopaTtopHOit
pabote
Jlex 1.4 MeTasutnueckasi ¥ BOJIOPOIHAS CBS3H 5 2 CobecenoBanue
JIab 4 5 Otyer no
Cp 4 naGopaTopHoii
pabote
Jlex 1.5 CTpykTypa BELIECTB C HEHAIIPABICHHBIM 5 1 2 CobecenoBanue
J1a0o B3aUMOJICUCTBUEM 4 10 Ortuer 110
imabopaTopHOI
pabote
Jlex 1.6 BiusHue CTpyKTYpHI BEIIECTB HA UX 5 2 CobecenoBanue
J1a6 (bu3nyeckue CBONCTBA 2 5 Otuer no
Ip 1.7 ComocraBneHne pa3muyHBIX BUIOB CBSI3H, 4 2 4 1aGopaTopHOi
Cp KJTacca KPHCTaJIOB 10 paGote




®opMbl TEKYLEro

Bun . KOHTPOJIA
Monyab . HaumeHoBaHue TeM 3aHATHI HNuTepakTusb,
yueOHO . Cemectp | O0bem, u.| baibl (HamMeHOBaHUe
(pa3nein) (yuedHoli padoThI) y,
padoThI OLIEHOYHOI'0
cpeacrsa)
2. Cgaoiictra |Jlex 2.1 Teopus TemnoBoro apkeHus OpeHKens, 5 2 2 CobecenoBanue
SKAIKOCTEN J1a6 CBOMCTBA KUAKOCTEN 4 7 Otuer o
IIp 2 3 lmabopaTopHOH
Cp 15 pabote
JIek 2.2 IloBepxHOCTHOE HaTsKeHUe. KanumsipHeie 5 2 2 CobecenoBanue
JIab SIBJICHUS 2 6 Otuer no
Ip 2.3 O6nacTu NpUMEHEHHS IOBEPXHOCTHOTIO 2 3 n1aGopaTopHOit
HATSDKCHUSI )KUJIKOCTEH U KaIMIUIAPHBIX SIBICHHUN pa6oTe
3. Jlmnamuxa|JIek 3.1 OmHOMEpHBIE KOJIeOaHUs OTHOPOTHON CTPYHBIL. 5 2 CobecenoBanue
KpUCTAIUTHYECKO | JTab 3.2 N'apMonmyeckoe HpI/I6JH/I)KeHI/Ie 2 6 OTyeT o
# peleTky IIp 2 3 11abopaTopHOI
Cp 15 pabote
Jlex 3.3 KonebaHust 0 JTHOMEPHON MOHOATOMHOMN 5 1 CobecenoBanne
J1ab ENOYKH aTOMOB 2 6 OTueT o
Ip 2 2 imabopaTopHOI
Cp 16 pabote
HUroro: 144 100
®opMbl TEKYILLET0
Buna . KOHTPOJIA
Moayab N HanmenoBanue TeM 3aHATHI HNurepakrus,
yueOHoM . Cemectp | O0beMm, 4.| baubl (HaMMeHOBaHUe
(paznen) (yueoHo¥i paGoThI) q,
padoThI OLICHOYHOI0
cpeacrsa)
1. Mexanuue | Jlek 4.1 BeiBop 3akoHa ['yka 1j1s1 OTHOPOAHOTO CTEPKHS 6 2 2 CobecenoBanue
ckue cBoiictBa | JIab 2 10 Otuer no
KOHJICHCUPOBAHH| [Tp 2 6 mabopaTtopHOi
BIX CHCTEM Cp 2 pabote




®opMbl TEKYLEro

Bun . KOHTPOJIA
Monyab . HaumeHoBaHue TeM 3aHATHI HNuTepakTusb,
(pasnen) yueOHO (yaedmoii padoTsI) Cemectp | O0bem, u.| baibl u. (HauMeHOBaHME
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex 4.2 TeH30pbl HaNpsKCHUN U 1eopMaIuu 6 3 CobecenoBanue
JIab 3 12 Otuer o
IIp 3 6 lmabopaTopHOH
Cp 2 pabote
Jlex 4.3 Dueprust 1eHOPMHUPOBAHHOTO KPHCTAILIIA 6 2 CobecenoBanue
J1a6 4.4 3akon ['yka j1st aHM3aTPOITHBIX TEJ 2 10 Ortyer 110
Ip 2 4 maboparopHOit
Cp 8 padote
2. Temnoseie | JIex 5.1 TeroeMKoCTh TBEpPABIX TeM. 3akoH [lfomoHra u 6 2 2 CobecenoBanne
CBOMCTBA J1a6 IItu 3 12 Ortuer 110
KOH/ICHCHPOBAHH| [T 4 8 mabopaTropHoit
BIX CHCTEM Cp 8 pabore
JIek 5.2 Ilpubnmxkenus DviHmTeliHa u Jlebas 6 3 CobecenoBanue
JIab 2 10 Otyer no
Ip 3 6 mabopaTtopHOit
Cp 8 pabote
Jlek 5.3 DnexTpoHHAS TEIIOEMKOCTh M €€ 3aBUCUMOCTh 6 2 CobecenoBanne
J1a6 OT TeMIIEPaTyphbl 4 12 Oruer o
Ip 2 4 mabopaTopHOI
Cp 9 pabote
Jlex 5.4 AHrapMoHM3M KOJIeOaHHH aTOMOB, TEIIOBOE 6 2 2 CobecemoBanne
Cp pacinpeHne TBEPABIX TEI 5 OT14yeT o
mabopaTtopHoit
pabote
Kypcoas KP 15 Otuer

paboTa




®opMbl TEKYLEro

Bun . KOHTPOJIA
Monyab . HaumeHoBaHue TeM 3aHATHI HNuTepakTusb,
yueOHO . Cemectp | O0bem, u.| baibl (HamMeHOBaHUe
(pa3nein) (yuedHoli padoThI) y,
padoThI OLIEHOYHOI'0
cpeacrsa)
DK3aMeH TU 36 TectupoBanue
Uroro: 144 100

Cxema pacyeTra UTOroBoro 6ajia
Texymuii peUTUHT (BCe 3aHATUS U TPOMEKYTOUHBIE TECThI) + Pe3ynbraT utToroBoro tecra u Bce aenutcs Ha 2 + bb (ecnu bb npeagycmotpensr)




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Hcnonp3yercs: MHTEpaKTHBHAas W WHpopManuoHHas TexHoyorus (Jlekmuss — Oecema ¢
HUCIIOJIB30BAHUEM HPCSCHTaL{I/II/I), a TaKKC TpaJuIIMOHHAA TCXHOJOTHA (na6opaT0pH06 3aHATUC U
NPaKTUYECKOE 3aHSITHE).

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CIUTIIHHbBI

[{enn, mocTaBIIEHHBIE IPU U3YYEHUU KYypCa, JOCTUTAKOTCS 3a CYET KOMIUIEKCHOIO MOJAX0/a K
OOyYEHHIO CTYJIEHTOB, OCHOBAHHOTO HA COYETAHUM TEOPETUYECKOro Kypca, MPaKTUYECKUX
3aHSTHIA, TA00PATOPHBIX 3aHATUH M CAMOCTOSATEIHHON TTO3HABATEIILHOM JIEATEIBHOCTH CTY/ICHTOB.

N3yueHue TEOpPETUUYECKOIO Kypca MPOBOJUTCS B CHEUHUAIU3UPOBAHHBIX JIEKIIMOHHBIX
ayJAUTOPHUSAX C HKCIOJb30BAHUEM BHJICOTEXHHMKH, IMO3BOJSIOLIENH TPAHCIUMPOBATH YEPE3 MOHUTOP
PUCYHKH, CXEMBbI, MOJIENIH, KOTOPbIE B 3HAYUTEILHOM CTENEHH 00JIerdyatoT MOHMMaHHuEe Kypca.

NunuBuyanbHas caMOCTOSTEIbHAS TO3HABATEbHAS IECSITEIBHOCTD CTYJAECHTOB 3aKJIK0YaeTCs
B Moadope JWTepaTypbl MO paszieiaM Kypca U ee u3ydeHuu. lIpu 3TOM MpenycMOTpEeHBI
VH/IUBUAYAJIbHBIE W TPYNIIOBBIE KOHCYJIbTAllMM MO HM3Yy4aeMbIM paszjenaM Kypca. B pesynbrate
W3YYEHUS JaHHOW JUCHMILTUHBI CTYJEHTHI JOJKHBI MPUOPECTH 3HAHUS, YMEHUS U OIpeIeICHHbIN
OTIBIT, HEOOXOUMBIE JUIsl Oy MyIIeld HHKCHEPHOU e TCIIbHOCTH.



7. OueHOYHBIE CPEACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Koxa xonTposmpyemoii

HaumeHoBaHue
Cemectp KOMIIeTeHIIUM (WJIH ee
OIIEHOYHOT0 CPe/ICTBa
4acTu)
S) [1K-1 Tecmosvie 3a0anus mooyv 1 eonpocwur 1-200,

Mo0ynb 3, sonpocwl 176-286

Mo0ynw 4, sonpocwt 287-500

Tecmoeguvie 3a0anusi Mmooy 2, sonpocwul 201-420,
Bonpocul k 3auemy Ne 1-20
Cobeceoosanue no meme 1 eonpocwr 1-10
no meme 2 sonpocwt 1-10

no meme 3 sonpocwol 1-7

no meme 4 sonpocul 1-8

no meme 5 eonpocwl 1-9

Bonpocwi k sxzameny Nel-20

Omuemol no 1a60pamopHuiM pabomam

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIsA

7.2.1. CobGecenoBanue

(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tema 1. IIpupoaa u THIIBI MEKATOMHBIX CBsI3ei

Bonpocsl 111 npopadoTku

Xumudeckas CBsI3b M BaJICHTHOCTD, IOTEHIIMAI MOHU3AIINH.
DHeprusi CBS3U.

Tunsl MeXaTOMHBIX CBsi3el B TBepIbIX Tenax (Ban-nep-BaanscoBa cBsi3b).
Honnas cBs3b.

KoBaneHTHas CBS3b.

Mertannndeckas CBI3b.

Bonoponnas cBs3b.

CTpyKTypa BEIIECTB C HEHANPABJICHHBIM B3aUMOICHCTBUEM.
Ciy4aii HanpaBJIE€HHOTO B3aUMO/ICHCTBUSI.

10 CTpyKTypa BEUIECTB C KOBAJIECHTHOM CBA3BIO.

CoNoOAWNE

Tema 2. CBoiicTBa KHUIAKOCTER

Bomnpocs! 1151 npopadoTku

1. KaxoB xapakTep TEIIOBOro IBUKEHUS MOJIEKYJI )KUJIKOCTH?

2. OObscHUTE MEXaHNU3M 00pa30BaHUs NIEHBI

3. N3BecTHO, 4TO KO3(PPUIMEHT MOBEPXHOCTHOTO HATSKEHUS MBUIBHOTO PAacTBOpa MEHBIIE,
4yeM y BoJibl. UTO B TaKOM cilyyae sIBJISIeTCS MPUUNHOM 00pa30BaHusl MBUIBHBIX MYy3bIpeii?

4. KaxoBa npupoza cuia moBepXHOCTHOT'O HATSHKEHUS?

S. OT Kakux mapaMeTpoB 3aBUCUT KOAIPPUIIUEHT MOBEPXHOCTHOTO HATSKEHUS?

6. KakoB ¢wusuueckuii cmbicn Ko3((UIIMEHTa MOBEPXHOCTHOrO HaTshkeHus? B kakux
€IMHUIIAX OH U3MepsAeTcs?

7. Kakyto pa®oTy HY>XHO mpou3BecTH MNpH AeHOPMUPOBAHHHM CHEPUUECKON KaIuld PTYTH

nuametpa 2 MM (tipu 20 °C), mpu KOTOPOM IIJIOMIAh €€ TOBEPXHOCTH YBEIIMYUBACTCS B TpH paza?



8. Kakyto paboty Hyx)HO npousBecTd, uTo0bl Tpu 20°C BBIIYTh MBUIBHBINA Iy3bIph AUaMETpa
10 cm?

9. Kak MoxxHO BbIBecTH opMyiny ais omnpeieneHus Kod(pQUIMEeHTa TOBEPXHOCTHOTO
HATsDKEHUS METOOM OTPhIBA KOJbIa?
10.  KakoBbl HCTOYHHKHM CIIy4allHBIX M CHCTEMAaTHYECKMX OHIMOOK TMpHU OIpeaesiCHUH

ko3¢ duIIMeHTa TOBEPXHOCTHOTO HATSKEHUS METOJIOM OTpbIBa KOJiblia?
Tema 3. luHAMUKA KPUCTAUIHYECKON pelIeTKH

Bomnpocs! a5 npopadoTkun

OnHOMEpHBIE KOJIeOaHHS OJJHOPOTHON CTPYHBI.
[Mapmonnueckoe npubInKeHHe.

Konebanust onHOMEpHO MOHOATOMHOM 1IETIOYKHA aTOMOB.
KonebaTenbHblil CIEKTP JBYXaTOMHON OJJHOMEPHOM LIETIOYKH.
AKycTHYeCKasi U ONITHYECKasi BETBU KOJIeOaHUH.

VYrpyrue BoNHbI CMEUIEHUH aTOMOB.

DOHOHBI.

NoakownE

Tema 4. Mexannueckue CBoiicTBa KOHACHCHPOBAHHBIX CUCTEM

Bonpocs! 1J1s1 IpopadoTKku

3axoH ['yka /1 U30TpOIHBIX Tel ((PU3NYECKUN CMBICIT MOAYJISI YIPYTOCTH) (C BBIBOJIOM).
JnarpamMma pacTsKeHHs.

[Tnactuyeckue cBOWCTBA KPUCTAILIOB (IedopMaIus CKOJIbKEHUEM U TBOMHUKOBAHHEM ).
Xpynkoe paspyleHue.

TeH30ps! HaNpsHKEHUN

Tenzopsl nedpopmannii (Mx GU3NUECKUN CMBICT).

3akoH ['yka 11 aHM3aTPOIHBIX TEJ.

DHeprus ynpyrojaehopMupOBaHHOTO Telia (C BHIBOJIOM).

NN E

Tema S. TenioBbIe CBOHCTBA KOHACHCHPOBAHHBIX CUCTEM

Bonpocs! 1151 npopa6oTku

1. Uro Has3bpIBaeTCsl TEIJIOEMKOCTBIO Tela, YAEIbHOM  TEIIOEMKOCTBIO, MOJIIPHOM
TEII0EMKOCThIO?

2. Hanummre ¢Qopmysnbsl U eTUHHUIBI U3MEpPEHUs, BHIPAXKAIOIIUE TEIJIOEMKOCTh, YIASIbHYIO
TETUIOEMKOCTh, MOJISIPHYIO TEIUIOEMKOCTb.

3. Hanummure ypaBHenue Maiiepa Jj1s Tel B TBEPJIOM COCTOSIHUU, YTO OHO BBIPAXKAET?

4, OT 4ero 3aBUCHUT TEIUIOEMKOCTh BEIIECTBA?

5. Cohopmynupyiite 3akon drononra u I1tu.

6. N300pa3ute Tpadguk 3aBHCHMOCTH MOJIIPHOH TEIUIOEMKOCTH MEIW OT TeMIIepaTypbl, Ha
KaKoM y4acTke rpaduka BeImonHseTcs 3akoH Jromonra u [Itu?

7. Yemy paBHa, cormacHo 3akoHy [lromonra m IITH MONIsIpHAs TETIOEMKOCTh XHMMHYECKHX
MPOCTHIX BEIIECTB B KPUCTAIUIMYECKOM COCTOSTHUM?

8. Urto Ttakoe Temmneparypa [lebas?

9. Kak ompenensiercss MonsipHasi TEIUIOEMKOCTh TPU TEMIIEpaTypax BhIlIe TeMmeparypsl Jlebas

JJI1 XUMHUYCCKH CIIOXKHBIX BEHIECTB B KPUCTAINIIMYECKOM COCTOSIHUH?

Kpurepun ouenku:
- 1 Gayn HauMcHsIeTCsl CTYACHTY, €CITM OH J1aJl MCUEPIIBIBAIOIININ U ITOJIHBINA OTBET Ha OJIUH U3
IIPEJI0KEHHBIX BOIIPOCOB



- 2 Gay1a HAYMCIISIETCS CTY/ICHTY, €CIIM OH JaJl UCUEPIIBIBAIOIIMI 1 OTHBIN OTBET Ha J1Ba U3
IIPEJI0KEHHBIX BOIIPOCOB;

- 3 Gay1a HAYUCISIETCS CTYACHTY, €CIIM OH JIaJl UCUEPIIBIBAIOIIME U MTOJTHBIE OTBETHI HA TPU U3
IIPEJI0KEHHBIX BOIIPOCOB;

- 4 Gayta HAYMCIIAETCS CTYACHTY, €CIIM OH JIaJl UCUEPIIBIBAIOIINE U MTOJHBIE OTBETHI HA 4 U3
IIPEIJIOKEHHBIX BOIIPOCOB

TeMbl NUCbMEHHBIX PadoT

Non/m | Temsbl

1 «Pacder TEmIOBBIX XapaKTEPUCTUK TBEPIBIX MaTepUaloOB» (HAa IpUMEpEe XJIOpUAA
KaJIbLIMsl U HATPUSL)

5 «OrmpeneneHue TEIUIOBBIX XapaKTEPUCTHK KPUCTAJUIMYECKUX MaTepuanioBy» (Ha
npumepe NaCl, Au)

3 «Pacyer sreKTprUeCKUX XapaKTEPUCTHK TBEPABIX MaTepHaioBy (Ha mpuMepe cepedpa
Y HUKEJIS)

4 «Pacder SIEKTPUYECKHX XapaKTEPUCTHK TBEPABIX MaTepuaioB» (Ha mpuUMepe
XJIOpUA KaJIbLIUs U MEJH)

3) «Pacyer TeroBpIx xapakrepuctuk AlIBr3 u Aly

6 «OrnpeneneHne ONTHYECKNX XapaKTePUCTUK XJIOPHIa KAIBIUS M HATPUSD)

8 «OmpeneneHue TEMJIOBBIX XapaKTePUCTUK TBEPJBIX MaTepualloB» (Ha HpUMeEpe
HUKEJIS 1 30J10Ta)

9 «Pacyer onpTHUeCKUX XapaKTEPUCTHK TBEPJbIX MaTepUaoBy (Ha mpumepe cepedpa u
HUKEJIS)

10 «OrmpeneneHue >MEKTPUIECKUX XapaKTEepUCTHK TBEPABIX MaTepuajioB (Ha IpUMeEpe
Al, Cu, Zn)»

11 Komnosuimonnsle  MaTepualipl ¢ MeTaliMueckod — marpuued.  TexHonorus
W3TOTOBIICHHS

12 KomnbproTepHOE KOHCTPYHPOBAHNE HOBBIX MaTepHajioB

13 Kepamundeckne maTepualibl ¢ ONTHUYECKUMH CBOMICTBaMU

15 Crpyktypa ¥ C\I?OI\/'ICTBa METaJUIOKEPAMHIECKIX MOKPBITHH,  TIOJYYEeHHBIX
HUTPHUIOTIIA3MEHHON TEXHOJIOTHEN

16 Karanmuszatopel. IIpuHOUMIBI  CO3MaHMSI  MaTepuajgoB € BBICOKOM  YAEJIBbHOU
OBEPXHOCTBIO

17 TexHnueckas kepamuka. CTaauy noyydyeHus

18 BbuocoBmectumbie Martepuanbl. TpeGoBaHUS K MarepuajaM, HCIOJIb3YEeMbIM B
MeTUITIHE

19 MemOpaHbl 1 MEMOpaHHBIE TEXHOJIOTHH

20 JKaponpouHbie KOMIO3UITMOHHBIE MaTEPUAITBI

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
Cpok TmpenocTaBlieHUsl CTyJ€HTaMu paboT B pacleyaTaHHOM U 3JEKTPOHHOM BHUJE Ha
KaeapanbHyIo MPOBEPKY B cucTeMe AHTUIUIAruar - 15 yueOHas Heens

Kputepun onenkn:

OneHkn Kpurepnn 1 HOpMBI OIIEHKH
«OTJIMYHO» Ecnmu pabotra cmana B Cpok M Tema paboOTBl pacKpbITa
HOJIHOCTBIO
«X0pouIo» Pabora cpana. Llens paboThl JHOCTUTHYTA, €CTh HEOOJNbIINE
3amMedanusi (HeTopabOTKM) B PEIICHUH MTOCTABJICHHBIX 3a7a4




«Y/10BJIETBOPHUTEJIbHO) Pabora cnana. Llenb paboThl packpbITa HE TOJHOCTHIO

«HEYAOBJECTBOPUTEJIBHO» PaGora He BbIIOIHCGHA HIM BBINOJHEHA U claHa, MU
BBITIOJIHEHA U CAaHa, HO LICJIb pa6OTI>I HC paCKpbITa

7.2.2. KOMILIEKT 0TYETOB 110 JIa00OPAaTOPHBIM padoTam

JlaGopaTopHnas paGora Nel «OIPEJIEJJEHUE TEMIIEPATYPHON
3ABUCUMOCTH JIEKTPHYECKOI'O COITPOTHUBJIEHUSI U LINPUHBI
JANMPEHIEHHOMU 30HBI ITIOJIYITPOBO/JHUKA»

dopma oTueTa o JadboparopHoii padore Nel
Tema nabopatopHoii paboTHI
Ilens paboThI:
OGopynoBanue:
Pacuetnbie popmyIbl:
Brinonnenue paboThi:

t,C U,B I, mA R, Om InR T,K /T, 1/K g, 7B

['paduku 3aBECHMOCTEH COMPOTUBIICHUS 00pa3Iia OT TEMITEPATYPHI

ITo 3HaUEHUIO € U CIPAaBOYHBIM JAHHBIM ONPEICIINTE MaTepuall MOJIyIIPOBOIHUAKA

OTBeTUTh B BBIBOJIE HA BOIIPOC: «3aBHCUT JIM IIMPUHA 3alPELICHHON 30HBI MTOJIYIIPOBOJIHUKA
OT TEMIIEPATYPhI?»

BriBoibl o pabote

JlabopaTopnas padora Ne2 «OIIPEJAEJIEHHUE C IOMOIIIBIO MOCTA
TEMIIEPATYPHOM 3ABUCUMOCTH JIEKTPHUYECKOI'O COITPOTUBJIEHUSI
METAJUIA»

®opma oTuyera 1o JadoparopHoii padore Ne2
Tema mabopaTopHOil pabOTHI
L{enb paboTh:
OGopynoBaHue:
PacueTtHble popMyIbL:
Brimonaenue paboThI:

tC R, Om T, a, 1/K

[TocTpoiite rpaduk 3aBUCMOCTH COITPOTHBIIEHHUS 00pa3ia OT TeMIepaTypbl

Bbrancnauts TemreparypHblii KOOQQUIIMEHT COMPOTUBIIEHUS MeTalljIa.

JIroObIM  W3BECTHBIM BaM METOAOM ONpEeJeNuTe aOCONIOTHYI0 U OTHOCUTEIIBHYIO
MOTPEUTHOCTH U3MEPEHUM.

Hcnonp3ysl cipaBOYHYIO JIMTEPATYPY ONPEAEIUTh MaTepuan npoBogHuka. Cnenarb BbIBOJBI
1o paboTe: 3aBUCHUT JIM CONPOTUBIIEHUE MaTeprasia OT BHYTPEHHEH CTPYKTYphI?

Jla6opaTopnas padora Ne3 «OIPEJAEJEHHUE YIEJBHOM TEIJIOEMKOCTH
METAJIVIOB METOJOM OXJIAZKAEHUW S



®opma oTuyera 1o JadoparopHoii padore Ne3

Tema mabopaTopHOit paboTHI
Llenb paboTH:

O06opynoBaHue:
Pacuernbie popMyIibL:
Beimonaenue paboThr:

T menp, °C

T uccn. o6p.,

°C

cp

MHH

Melb,
°C

cp
UCCIL.
00p.,

°C

AT
At

M€eIb

HCCII.

o0p.

Meab

UCCIL.
00p.

AT
[Toctpouts rpaduku 3aBUCUMOCTHU "

=f (Tcp) Ui 00pas3lioB MEAM M HCCIEeIyeMOro

MeTajula, OTKJIaJblBas IO OCH alcuMcc cpeiHee 3HauyeHue Temreparypsl Tcp B HHTepBaie
temrepatyp AT, a mo ocu opaunat AT/At nepBoro rpaduka onpeAeIuTh yASIbHYIO TEIJIOEMKOCTb
uccaenyemoro Meramuia C aig remneparyp 50, 100, 200°C.

Onpenenuts cpennee 3HaueHue Ci.

[TosryueHHbIe pe3ybTaThl 3aHECTU B TAOIULLY 4.
Hcnonb3ys cipaBOYHbIE JJaHHBIE ONPEAEIUTh MaTepuall, U3 KOTOPOro CAeIaH UCCIeAyeMbIi

obpaserr.

[To pe3ynbraTam 1abopaTopHOM pabOTHI CAENATh BHIBOBI.

JladopaTopnas padora Ned «<OIIPEJAEJIEHUE KOO OUIIUEHTA TEPMOJ/IC
KOHTAKTHbBIM METOAOM»

®opma oT4yera no JadoparopHoii padore Ne4

Tema mabopaTopHOil pabOTHI
L{enb paboTh:

OGopynoBanue:
PacuetHbie popmymbl:
Brinonnenue padoThI:

Ne
/o

Macca rpy3za m=
IlepBbIil MeTaiL -
Kk, K ! K ! Tk ! & A A g 12 ’ 012 :
) ) - & , M ) )
VBT KT K ' wB/K | MB/K

ITocTpouTh Ha MHUJUIMMETPOBOI Oymare rpaduk 3aBUCUMOCTH &; (T )

CraenaTh BBIBOJI 110 TIEPBOM YaCcTH pabOTHI

Ne i/t

Macca rpy3za m=
ITepBoIii MmeTaI -

Tk, K

T,K

T- Tk

T

MmB




Ne /i Macca rpy3za m=

T, K | T,K T- Tk & ,mMB
Ne /i Macca rpy3za m=
T, K | T,K T- Tk & ,mMB

&(T)
[Toctpouts rpaduku 3aBUCUMOCTH T MIPH pa3HbIX 3HAYCHUSIX HArPy3KU HA OJTHOM JIUCTE.
Crnenatb BBIBOJ IO BTOPOH YacTH pabOTHI.

JladopaTopuas padora NeS5 «OIIPEJAEJIEHUE KOO®OUIIUMEHTA
MHOBEPXHOCTHOI'O HATAXKEHUS )KUJIKOCTU METOAOM 1O HYW»

dopma oTuera no adbopaTropHoii padore NeS
Tema mabopaTopHOit pabOTHI
L{enb paboTHI:
O6opynoBanue:
Pacuernbie popmysbl:
Brimonnenue paboThi:

Ne Ne kosb1a Ne skuaKoCcTH
onbITa
m,ke mj,ke mi,ke |, m IL,M D,v d,m pwm Ke H
Pu{=—3 ¢
M M
1
2
3
4
5
H
(o) —=
M
Paccuntate  KOX(PQOUIMEHT TMOBEPXHOCTHOTO  HATSKEHHS  KUAKOCTH,  PaccCuuTaTh
norpemHocTy MeTooM CThro/ieHTa (pe3y/ibTaThl pacueToB 3aHECTH B TaONMIly) M IO Taliuie
OTIPENIENIUTh POJI UCCIIETYEMOM KUIAKOCTH.
PaccuuTath paboTy CHII TOBEPXHOCTHOTO HATSKEHUS.
Ne kosbna Ne :kuakocTu
(m,), ke (m)),ke Amb,xke Aml,xke A, m A, m AD,m A, A, m Ab H
=




3anucarb OKOHYATEIbHbBIN PE3YyJbTaT: O = (<G> tAc)H I m

3anucarh OKOHYATEIbHBIH pe3yabrar: A = (<A> + AA) [

Crenatpb BbIBO/IBI IO paboOTE

TpebGoBanus k oopMiIeHHIO BeexX 1a00paTOPHBIX padoT

TUTYJIbHBIN JUCT:
1. B BepxHem mose nucta (1o cepeHe CTPOKH) YKa3bIBAIOT IMOJIHOE HAUMEHOBAHHE y4eOHOTO
3aBelieHUs U Kadeapbl, Ha KOTOPOU BHIIONHSUIACH JaHHAas paboTa.
2. B cpennem mone ykaspiBaeTcs ja0opaTtopHas pabora, W HIDKe ee Ha3zBaHue. Haszpanue
n1abopaTopHOI pabOThI MPUBOAUTCS O€3 CIIOBA TEMA U B KaBBIUKU HE 3aKIHOYACTCA.
3. Jlanee O6nmke K MPaBOMY Kparo TUTYJIBHOTO JIMCTA YKA3bIBAIOT (DaMIIIMIO, HHUIHAIIBI, KYpC
U TPYIIY YYallerocs, BhIMOJIHUBIIETO paboTy.
4. B HuxHeM mosie nMcTa yKa3blBaeTCs MECTO BBIIOJIHEHHS pabOThl U roj ee HanucaHus (0e3
CJIOBa 200).

OO6pa3zell HaNMCaHUs TUTYJIBHOTO JINCTA TAOOPATOPHON PabOTHI:

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA30OBAHU S POCCUUCKOU
OEJIEPALIN
(benepanabHOE rocy1apcTBEHHOE OIOIKETHOE 00pa30BaTENbHOE YUPEkKACHUE
BbICILIEr0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIN YHUBEPCUTET»

Kadenpa «HanorexHomaorum, MarepranoBeieHue U MEXaHUKa»

JlaGopatopnast pabora 1
OnpeneneHue TeMIepaTypHoOil 3aBHCUMOCTH IJI€KTPUYECKOT0 CONPOTUBJIEHHUS U
IIHPUHBI 3aNPelleHHOH 30HbI MOJIYIPOBOTHUKA

Breimoannia:
Cmyoenm 2p. MTMm-2001
Heanos U.

Toapartu 2020

Llenb paGoThl, 00OPYJIOBAHUE U MAaTEPHAIIBI JIOJDKHBI OTPAXXaTh TeMY J1ab0paTOpHO padoThI,
a TaK)Ke KOHKPETHBIC 3aJaud, MOCTAaBJICHHBIC CTYACHTY Ha Iepuoj] BBIMOMHEHUS pabotel. Ilo
00BbEMy UX ONMUCAHUE COCTABISET OT HECKOJIBKUX CTPOK 110 0,5 cTpaHMIIBI.




SKCHGDI/IMGHTHHBHLIG PE3YJIbTATEIL. B »tom pasaciic IMPUBOIAATCA HCIIOCPCACTBCHHO
pEe3yJIbTAThI, TIOJIyYCHHBIC B XO/IC IPOBEICHMUS JJAOOPATOPHBIX PAOOT.
Otuer o maboparopHoit pabore opopMIIIeTCs B TETPAIHU s JIAOOPATOPHBIX padoT.

Kpurepum ouenku:

Bcero mo omHOlt nabopartopHoii paboTe (BBINOJHEHHOW | 3al[UIICHHOHW B CpPOKH,
npeaycMoTperHbie PIIJ auciumimHbel ¥ pacnuicaHreM y4deOHBIX 3aHATHH) mpexycMorpeHo 10
OasioB.

Jomnyck, BeImoaHEHHE paboThl — 2 Gasia

Cnayva otuera — 3 Oama

3amuTel paboThI B CPOK — 5 OaioB

»  KoMmiekT MaTepHasoB I 3a4eTa
3ader 1o Kypcy B TectoBoi ¢hopme uepe3 LT
Hroroseiii Tect mo kypcy uepe3 LT (Pusumka KOHIEHCHPOBAHHOTO COCTOSHUS-1, TecT,
UTOTOBBIN)

IIpuMepsI TeCTOBBIX 3aaHUM

(bank TectoBbIX 3aanuil pa3meneH Ha OOpasoBarenbHoM noprane TI'Y unu B cucreme
anekTpoHHoro ooyuenus Moodle)

IIpupoaa U THIIBI MEKATOMHBIX CBf3eil

1.  HeoOxoaumo BbIOpaTh MpaBUIbHOE MpoaoikeHne (pa3bl: «PU3nKa KOHICHCUPOBAHHOTO
COCTOSIHUSI — pa3fien PU3UKH. ..»

O ...TOCBSIILIEHHBIM N3YYEHHUIO CUCTEM C MPOU3BOJIBHBIM (YaCTO — OECKOHEUHBIM HIIH
HECUETHBIM) YHCIIOM CTeTeHel CBOOOIbI

O  U3YYAIOIIU{ ABMKEHUE TEN U MPOUCXOISIINE TIPU ITOM B3aUMOACHCTBUS MEXKIY HUMHU.

O ...0 CBOKMCTBaX M 3aKOHOMEPHOCTSIX 0COOOTO BH]a MATEPHH — IJIEKTPOMATHUTHOTO TTIOJIS,
KOTOPOE OCYIIECTBIISECT B3aUMOICHCTBHE MEXAY DIIEKTPUUECCKIUMHU 3apsXKEHHBIMU TEIaMU
WJTH YaCTHIIAMH.

O ...TIOCBSIIIEHHBIA N3YYCHHUIO CTPYKTYPHI U CBOWCTB CIIOXKHBIX CHCTEM C CHIIBHOH CBSI3BIO
(crcTeM ¢ OOJIBIIIMM YHCJIOM CTETICHEH CBOOOIBI)

2.  KoHJeHCcHpOBaHHOE COCTOSHUE BELIECTBA — ATO ...

O ...COCTOSIHME TBEPJABIX WIH KUJIKHUX YaCTHI] MAaTEPHUAJIA B CPEJIE C MEHBIIIEN INIOTHOCTHIO, MPH
KOTOPOM OHH HE CONPUKACAETCS C OIPaKACHHBIMU TOBEPXHOCTAMH

O ...COCTOSIHHE, KOTOPOE XapaKTEepU3yeTCsl COBOKYITHOCTHIO MAKPOCKOITMYECKUX MapaMeTPOB,
OIPEIEIAIOIINUX BHYTPEHHUE CBOMCTBA CUCTEMBI U €€ B3aUMOJECHCTBUE C BHEIIHUMHU TEJIAMU

O ...COCTOSIHHE CUCTEMBI, XapAKTEPU3YIOLIEECs IIPU MIOCTOSHHBIX BHEIIHUX YCIOBHIX
HEN3MEHHOCTBIO [TAPaMETPOB BO BPEMEHH U OTCYTCTBUEM B CUCTEME TOTOKOB

O ...TaKoOe COCTOSIHME aHCaMOJIel YacTHULl, B KOTOPOM 00bEM BEIIEeCTBA MPH 3a/IlaHHBIX BHEITHUX
YCIIOBUSX (JaBJICHUU, TEMIIEpAType U IPYTHX apaMeTpax) OMpenessieTcsl HCKIIIOUNTENbHO
CHJIaMH B3aUMOJENCTBUS MEK1Y YaCTULIAMM.



3.

4.

5.

6.

7.

8.

9.

CocrosHue aHcamOeil yacTHIl, B KOTOPOM 00bEeM BEIIECTBA MPHU 3aJaHHBIX BHEIIHUX
YCIIOBUSX ([aBJICHHUH, TEMIIEpAType U IPYruX MapaMmerpax) onpeaeseTcss UCKIOYUTEIbHO
CUJIaMH B3aMMOJICHCTBHS MEX/1Y YaCTUIIaMU HA3bIBACTCA ...

BBI6epI/ITe BCIICCTBA, KOTOPBIC OTHOCATCA K KOHACHCHUPOBAHHBIM Cpe€liaM

[0 Meran npu KOMHaTHOH TeMIIEpaType
O Buosornveckas CTpyKTypa

O XKunakue kpucTamuibl

O >Xuas marepus

O Monumepsr

Bri6epute BO3MOXKHYIO KiIacCU(PUKAIIUIO KOHACHCUPOBAHHBIX CPEJl

O B 3aBucumMocTH OT YIIAKOBKH YaCTHIl B o0BeMe

O B 3aBucumocTH OT (OPMBI YACTHUI] ¥ KOOPAMHAIHOHHOTO YHCIIA «N)
O B 3aBHCHMOCTH OT arperaTHoOro COCTOSIHUS BEIIeCTBa (KHUIKOE U Ira3000pa3Hoe)
O B 3aBHUCHMOCTH OT arperaTHoOro COCTOSIHUS BEIIECTBA (MKHIKOE M TBEPJIOC)

BriOepuTe 0COOCHHOCTH MOHHOM CBSI3H
O HanpaBjieHHOCTb ACHCTBUS
0O HenanpaBiieHHOCTb ICHCTBHS
O I'omomnonsipHas cBsA3b
O ereponossipHas cBsi3b
O Haceimenuas
O HenacermenHast

Bri6epute 0c00€HHOCTH KOBAJIEHTHON CBSA3H
O HanpasieHHOCTb ACHCTBUS
O HenanpaBiieHHOCTB I€HCTBUS
O ComomonsipHas CBS3b
O IereponossipHas CBSI3b
O Haceiennast
O Henaceiennas

Bri6epuTte, kakoil B XUMHUECKOHN CBSI3U SBISETCS TOMOIIOISPHOM

O xoBanenTHas

O merammnueckas

O Ban-nep-Baanbcosa
O MonekynspHast

O mwonnas

Bri6epute 0c00€HHOCTH METANTNYECKON CBA3U
O HanpaBneHHOCTH JeHCTBHS
O HenanpaBiieHHOCTb JI€HCTBUS
O ComomonsipHas cBs3b
O IereponossipHas CBSI3b
O Haceimennast
O Henaceiennas



10. BsiGepuTte, Kakoi BUJI XUMHUYECKON CBSI3U SBIISCTCS T€TEPOIIOIIPHON
O xoBaneHTHast
O merammueckast
O Bau-nep-Baanscosa
O Monexkysipras
O nonnas

11. VYcraHoBuTe COOTBETCTBUE MEXKIY KJIACCOM KPUCTALITMYECKUX CTPYKTYP U BUAOM
XUMHUYECKOH CBA3H:

< |V --- Ban-nep-Baanbcosa

< | --- koBarenTHAA
< |l --- nonnas
< | --- Meraiumyeckast

<> --- BOJIOpOIHAS

12. BriOepure, KaKO# BHJ XUMHUECKOM CBA3M 00J1aaeT CBOWCTBOM HACHIIIIEHHOCTH
O xoBanenTHas
O meramnnueckas
O Ban-aep-BaanbcoBa B mpezenax MOJIEKYJIbI
O MosnekymsipHast B Ipeieiax MOJICKYIIbI
O uonnas

13. ComocTaBbpTe BHI XUMHUYECKOH CBSI3H U €€ OCOOEHHOCTH:
@HOHHaﬂ CBA3b---HCHACHIIIICHHAs, HeHaHpaBJ’IeHHaSI, reTepononﬂpHaﬂ
<> MeTtannu4deckast CBsI3b---HEHACHIIIIEHHAs!, HEHAIIPaBJICHHAs, TOMOTIOJSIpHAs
@KOB&J’IGHTH&H CBA3b---HACBIIIICHHA, HaHpaBJ’IeHHafI, FOMOHOJ’ISIpHaSI

< ---HaCbllICHHAasA, HalIpaBJICHHAs, ICTCPOIIOIApHAA

14. BeiOepute npaBuiibHYyI0 (hOpMYIly IOTEHIIMaNa oTTaakuBanus bopHa-Maiiepa
ry
L

- (r] =Ae 4

o

15. BriGepute, Kakoi BHI XUMHUYECKOHN CBS3U 00Ja7aeT CBOMCTBOM HEHACHIIIIEHHOCTH
O xoBanenTHas
O meramnnueckas
O Bau-nep-BaanbcoBa B npejieax MOJIEKYIIbI
O MonekynspHas B mpejeiaax MOJIEKYITbI
O uwonnas

16. Bribepute npaBuiIbHYIO GOpMYIy MOTEHLIMANA OTTalKuBaHus bopHa-Jlanne

7 )= ﬂé'_%



17. KonaeHCHUpOBAHHOE COCTOSIHHE BEIIECTBA MOKHO 0XapaKTepU30BaTh. ..

O HenpepbIBHON CETKON KOHTAKTHBIX (KOOPIMHAIIMOHHBIX ) CBSI3CH, IPOXOAAIIMX YePe3 BeCh
00BEM CHCTEMBI

O pacTBopoM 4acTHIl B IyCTOTE
O pasz6aBiieHHBIM paCTBOPOM IYCTOTHI B KOHJICHCATE YaCTHII
O pa30aBiieHHBIM KOHCHCATOM YaCTHI[ B PACTBOPE MYCTOTHI

18. BrIGepuTe npaBUIbHOE 3HAYEHHE MapaMeTpa P JUls KOHAEHCUPOBAHHBIX CUCTEM
OP— oo

OrP-0
Or-1
OpP~1-+3

19. BI)I6epI/ITC NpaBUJIbHOC 3HAYCHNEC KOOPAMHAIIMOHHOI'O YHCJIa «N» JUII KOHICHCUPOBAHHBIX
CHUCTEM

n=n, + An
. = const
0

const

NN
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O Ooo00a0oao
NN
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=

20. BeiOepute npaBmiibHy0 hopMyny napameTpa P 11s1 KOHACHCUPOBAHHBIX CUCTEM

ki
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o

IIpoueaypa oueHuBaHUsA
Hcnonb3yercs npoueaypa oueHruBanus npenycmorpennas bPC

Kpurepun onenkn:
Cxema pacuera UTOroBOH oleHKH: Texkymuii pedTHHT (BCE 3aHATHA U MPOMEKYTOUHBIC
TecThl) + Pe3ynpTaT nToroBoro Tecta u Bce nenutcs Ha 2 + bb (ecnu bBb npemycmoTpensr)



- OLICHKA «3aYTE€HO)» BBICTABIISIETCS CTYACHTY, eciu oH Habpai oT 40 no 100 6anos;
- OLICHKA «HE 3a4TE€HO» eciM OH He HabOpain 40 GaioB

* KommieKkT MaTepuaJjioB /sl IK3aMeHa
DK3aMeH 10 Kypcy B TecToBoi ¢opme uepes L[T
Hroroseiii Tect mo kypcy uepe3 IL[T (Pusmka KOHIEHCHPOBAHHOTO COCTOSIHHS-2, TECT,
UTOTOBBIN)

IIpuMepsI TeCTOBBIX 3a1aHUI

1.  UYro xapakrepusyet koapdunueHt [lyaccona?
o Ilonepeunyro u IpoAOJIEHYIO NeOPMALIHIO TTPH YIIPYTOM PACTSDKEHUH WIIH CKATUU
o IIpononpHyto nehopMallyio MpH YIPyroM pacTsHKCHUN HITU CKATHH
o H3meHenue oobema Tena
o Ilomepeunyro neopmanuio mpy ypyrom pacTsKCHUN WIH CKATHH

['paHuIIbl TPUMEHUMOCTH 3JIEMEHTApHOro 3aKoHa ['yka
TSl aHU30TPOITHBIX TEJ
AJI1 U30TPOITHBIX TEJI
TSt Te(hOpMaITi PACTSKCHIS
111 teopMaIiy CHKaTHS
JUTS YOPYTHX e opMariuii

ooooo,,

3. UYemy paBeH ko3¢ ¢unuent Ilyaccona?

O OTHOHICHHUIO USMCHCHUSA pasMCPOB B IPOJOJIbHOM HAIMPABJICHUHN K U3MCHCHUIO Pa3MCpPOB B
MOIICPCUYHOM HAIIPABJIICHUH

O OTHOHICHHUIO USMCHCHUSA pa3MCPOB B NOIICPCYHOM HAIIpPaBJICHUH K U3MCHCHHIO pa3MCpPOB B
MMpOAOJIBHOM HAIIpaBJICHUN

O OTHOULIEHHIO U3MEHEHMS Pa3MEPOB KaK B IIPOJAOJBbHOM HAIIPABJICHUH, TaK U B IONIEPEYHOM
HaIpaBJICHUU

O OTHOHICHHUIO USMCHCHUSA pa3sMCPOB KakK B IIOIICPCHHOM HAIIPABJICHWH, TaK U B IIPOJOJIBHOM
HallpaBJICHUH

4.  KoadduuumeHT MATKOCTH, PABEH ...

O TPOU3BEICHUIO MAKCUMAIIBHBIX YIIPYTUX KacaTeIbHBIX HAPSKEHUH 1 MaKCUMAIIbHBIX
HOPMAaJTbHBIX HaNPSHKECHUN

O OTHONICHWIO MaKCHMAaJIbHBIX HOPMAIBHBIX HAMPSDKEHHH K MAKCUMAITbHBIM YIIPYTUM
KacaTeJIbHBIM HaIPSDKEHHSIM

O OTHONICHUIO MaKCHMAJIbHBIX YIIPYTHX KacaTeIbHBIX HAMPSHKEHUH K MaKCUMaJIbHBIM
HOpMaJIbHBIM

O TPOU3BEICHUIO MAKCUMAIIbHBIX HOPMAJIbHBIX HAMPSDKEHUH U MaKCUMAaJIbHBIX YIPYTHUX
KacaTeIbHBIX HAIPSHKECHUN

IIpoueaypa oueHuBaHUsA
Hcnonp3yeTcs npouenypa olleHuBanus npeaycmorpertnas bPC

Kpurepun onenkn:
- OIICHKA «OTJIMYHOY» BBICTABJISETCS CTYICHTY, €clii OH HaOpai ot 85 1o 100 6anos;



OLIEHKA «XOPOIIO», ecii OH Habpai oT 70 1o 84 Gaysos;
OIICHKA «YJOBJIETBOPHUTEIBLHO» €Clid OH Habpai oT 55 1o 69 6aiios;
OIICHKA «HEYJIOBJIICTBOPUTEIHLHOY» €CIIM OH HE Habpain 55 Gayos



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 5

Ne

~
=]

Bonpocsl k 3auery
XyMHuueckass CBS3b M BaJCHTHOCTb, MOTEHLMAT HOHU3ALMHM. DHEPrus CBs3U. TUIbI
MEXaTOMHBIX CBSI3€M B TBEPJBIX TeIax
dusunyeckas npupoaa Ban-nep-BaanbcoBoli cBsizu
Du3nyeckas IpupoJa HOHHOU CBSI3U
Dusnyeckas Ipupoaa KOBAJICHTHOU CBI3H
MeTamueckas CBs3b
Bonopoanas cBa3p. CTpyKTypa BEIIECTB C HEHANPABJICHHBIM B3aUMOJICCTBUEM
Ciryuyall HanpaBJIeHHOTO B3auMoieiicTBusl. CTPYKTypa BEIIECTB ¢ KOBAJIEHTHOH CBSI3bIO
OnHOMepHbIE KoJIeOaHHs OJJTHOPOJIHOM CTpYHBL. ['apMoHMUecKoe MpuOIMKEHHE.
Konebanusi oTHOMEpHO MOHOATOMHOM HENOYKH aTOMOB
KosiebaTenbHbI  CIIEKTp JBYXaTOMHOW OJHOMEPHOH IICTIOYKH. AKyCTHYeCKas W
ONTUYECKasi BETBU KOJeOaHUIl.
Yrpyrue BoiaHbl CMEIEHH aTOMOB. DOHOHBI.
Teopus TeroBoro asvxkeHuss OpeHkens
Ddusnyeckue cBONUCTBA KUAKOCTEN
[ I0BEpXHOCTHOE HATSYKEHUE KUIKOCTH
[[puMeHEeHnEe MOBEPXHOCTHOIO HATSIKEHUs KUIKOCTH B TEXHUYECKUX YCTPOMCTBAX M
HAaHOTEXHOJIOTUAX
KanwuisspHele siBIeHUS
Kanumnspasie 3¢ (GeKkThl B HAHOTEXHOJIOTHSIX
X apakTepucTHKa YEeThIPEX KJIACCOB KPUCTAJUTMYECKUX Tell
Crioco0ObI onpeieNieHrs MOBEPXHOCTHOT'O HATSXKEHUS
CmauuBanue, 0051acTi npuMeHeHus d3Gpdexra CMUUBAHUS
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CemecTtp 6

Ne /i Bonpocsl Kk dk3aMeny
MexaHnyecKre CBOMCTBA TBEPIBIX Tell

BriBos 3akoHa ['yka 111 OTHOPOAHOTO CTEPHKHS

TeH30pb! HANPsKEHUH

DHeprus n1eOpMHUPOBAHHOTO KPHUCTAILIA

3akoH ['yKka JiJ1s aHM3aTPOITHBIX TN

TennoBble CBOMCTBA TBEPBIX TEI

TennoeMkocTh TBepAbIX Tel. 3akoH Jrononra u Iltu
[Tpubmmkenne DWHIITEHHA

[Tpubmmxenue Jlebas

DJIEKTPOHHAs TEIJIOEMKOCTh M €€ 3aBUCUMOCTb OT TEMIIEPATYPbI
AHrapMOHHN3M Kosie0aHUI aTOMOB

TermonpoBOAHOCTh TBEPJIBIX TeN. 3aKOH Dypbe

Tensops! nepopmanuii

Juarpamma nedopmanuu. [InacTuaeckne cBOHCTBAa KPUCTAIIIOB. XPYIKOCTh
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15 CBs13b K03 (HUIMEHTA TETNIOBOTO PACIIUPEHUs ¢ KOADPHUITMEHTOM aHTapMOHU3MA
16 [TonmmepHbIe MaTepranbl 1 0COOEHHOCTH MX TEIUIOBBIX CBOMCTB

17 [TonrMepHbIe MaTepUaIbl 1 0COOCHHOCTH MX MEXaHWYECKHX CBOMCTB

18 JlucriepcHbIe CUCTEMBI U UX KJacCU(pUKaIUs

19 Oco0EHHOCTH TEIIOBBIX CBOMCTB JUCIEPCHBIX CUCTEM

20 @da30BbIe MTpeBpaIleHus PU 00Pa30BAHUN YCTOWYHMBBIX TUCTIEPCHBIX CHCTEM

7.3.2. Kputepuu 4 HOPMbI OLlEHKH

dopma
NpoBeIeHust
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOUHOI
aTTecTaluu
5 3auer (10 «3a4TEHO» 55 u Gosee 6aToB
HaKOIUTEILHOMY MeHee 55 6ayioB
N «HE 324TEHO»
pENTHHTY)
6 DK3aMeH (mo COTIUYHOY ot 85 u 6osee 6amIoB
HaKOMUTEJIbHOMY «XOPOUIO» ot 70 1o 84 6amioB
PEUTUHTY) «YJOBJICTBOPHTEIILHO ot 55 110 69 6amioB

«HCYHOOBJICTBOPUTCIILHO»

MeHee 55 0ayIoB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTeibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTOoHYEeCKoe mocodue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 KynbkoB B.I'. ®u3nKa KOHJICHCUPOBAHHOTO COCTOSIHUS
B JIEKTPOTEXHUYECKOM YyeOHoe nmocodue 2017 OBC «Jlanb»
MaTepHUAaJIOBEICHUU
2 Maryxun, B.JI., Epmakos B.JI. | ®u3uka tBepaoro rena YuyebHoe mocodue 2021 SBbC «JIaHbY»
3 | Enudanos, I'.1. dusnka TBEPAOro Tena YyebHoe nocobue 2021 OBC «Jlanby
4 | Bnagumupos, I'.I". ®du3nKa NTOBEPXHOCTU TBEPABIX TeEIl YyebHoe nocobue 2021 OBC «Jlanby
5 | Xan B.C. 3agaun o (PU3UKE KOHJAECHCUPOBAHHOTO
AYH, A ¢ a p Y4eOHoe mocodue 2020 OBC «Jlanb»
COCTOSTHUSI BEIIECTBA
8.2. JlonosinuTeIbHAS JIUTEpPATypa
KosuvecTBo B
Tun (yueOHuk, yuedHoe .
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) Ion u3nanus oudamorexe /
n/n MeTOoAnYEecCKoe mocoomne,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
1 | ®enotoB A. K., Oduznyeckoe MaTepuaiopenenue Y. 3. YyeOHoe mocodue
9BbC «IPR
Anunnuk B. M., Matepuaibl JHEPreTUKH U 2015
books»
Tusanos M. C. HHEpProcOepeKeHUs
2 | PymsHes A. B. BBenenne B Gpu3nKy KOHACHCUPOBAHHOTO | YUeOHOe mocodue 2012 3BC «IPR
COCTOSTHUSI BEIIECTBA books»
3 | T'yproBB. A, dwu3nka TBEPIOTO TeJa JIJIs HHXCHEPOB Y4eOHoe mocodue 2012 9BC «IPR
Ocaynenxko P. H. booksy




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTeM
— I'ypros, B. A., Ocayaenko, P. H, ®u3uka TBepa0ro Tena Ajiss HHKEHEPOB [ DIEKTPOHHBIN
pecypc]: Yueb. nmocodue / B. A. I'ypros, P. H. Ocaynenko. — Mocksa, 2007. — 300 c. - Pexum
nocryna: http://dssp.petrsu.ru/p/tutorial/ftt/index.htm

8.4. IlepeyeHb MPOrpaMMHOI0 obecnevyeHus

Ne Hanmenosanne [IO PexkBU3UTHI )IOFOB?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: moroBop Ne 757 ot 04.07.2018r., cpok

JIEHCTBUSI — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc

koHTpakT Nel653 ot 14.12.2018, cpok
JIeUCTBUSI — OECCPOUHO;

2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpok
JIelCcTBUS - OECCPOYHO;

Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpoxk
JICHCTBUS — OECCPOYHO;

3 | Mirapolis Human Capital Management noroBop Ne 1489 ot 28.12.2022-n0
30.06.2023 BKIHOUYUTEIHLHO

4 | IlporpammHasi cuctema Juisi OOHapyXEHUS nporoop Ne 1069 ot 13.09.2022 no
TEKCTOBBIX 3aMMCTBOBaHHM B y4eOHBIX u | 27.09.2023
Hay4YHBIX paboTax «AHTuruiaruat.BY3»

8.5. Onucanue MaTepuaIbHO-TeXHHUYECKOH 0a3bl, HEOOXOAMMOI A5 OCYIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBEICHUS

N/ | NPaKTHYeCKHUX U JJa00paTOPHBIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yuaomuxcsi (HOMep ayJIUTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

JIaGoparopus Crosnpl  y4eHMYECKHE IHCBMEHHBIE
«Metozsl HCCIIE0BAHUS ¢busnyeckux | CTynbsi-, JOCKa ayAuTOpHas (MelnoBas),
1 CBOMCTB NepCNeKTUBHBIX MaTepuanoB» E-403 | cron MIpenoaBaTeNbCKUM, CTYI

MpenoaaBaTeNbCKUi, mKagbl sl y4eOHbBIX
nocoOuii, naboparopusie ycraHoBkH, 1K,
MIPOEKTOP, FIKpaH, KOMMYTATop.

Komnbrotrepnsiii kiacc. Yuebnas ayautopus | CTONbl  y4eHHYECKHE JBYXMECTHbBIE

b

JUISL IPOBEACHUS 3aHATUHN JIEKIIMOHHOIO TUIIA. | CTOJIBI Y4YEHUUYECKHUE, CTOII
YyeOnast ayautopust i TPOBEACHMS | KOMIIbIOTEPHBIH, CTOI
5 3aHATHUM  CEeMHMHApCKOro Tuma. YyeOHas | mpenojaBaTelbCKHid, IIK ,JJOCKa

ayTUTOpHUS JUIsl TIPOBEJEHHUS J1AaOOPATOPHBIX | TPEXCEKIMOHHAs ayAuTOpHasi (MenoBas),
pabot. YuebHas ayauTopus Ui KypCOBOTO | CTYJ  TPENOJaBaTelIbCKHH,  MPOEKTOp
MPOEKTUPOBAHMS  (BBIIOJHEHHUS] KYPCOBBIX | MYJIbTUMEIUUHBIN ,9KpaH Ui MPOEKTOpa,
pabot). YuebHas ayauTopus Ui IPOBEJCHUS | TyMOa BBHIKATHAS.




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)
IPYMIOBBIX u WHIUBUAYAIbHBIX
KOHCYJbTallMii  YueOHas ayauTopus JyIs
MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJIA U
MIPOMEXKYTOYHOH arrectanuu.E-214
[Tomemienue st camocToATeabHOU paboThl | CTOIBI YUEHUYECKHE, CTY/bs
3 | oOyuarommuxcs. [-401 yuenunueckue, IIK ¢ BbIxomom B ceTh
Nutepner
[Tomemenue amst camocTosITeNbHOU PadoThl | CTONBI-TIAPTHI ABYXMECTHBIC, CTYJIbs, CTOJ
oOyuatomuxcs. /1-409 MIPENo1aBaTeIbCKU-, CTYT
MIPENO0/IaBaTeIIbCKUM, TIEPEABUKHAS JIOCKA,
4 9KpaH, mporeccop, IPOEKTOP,

KOMITBIOTEPHBIC CTOJIBI, KOMITBIOTEPHI IS
CTYJIEHTOB C BBIXOJIOM B CE€Th HHTEpHET,
KOMITBIOTEP MperogaBaTesl.
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